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      Preface

      
      
      
         You can use the JSON web services to expose IBM® CICS® applications
            as RESTful web services with JSON payloads, call existing JSON applications,
            and convert JSON from any source to and from application data.
         

         
      

      
      
      
      
   
      
      
      
      Part I. CICS and web services
      

      
      
      
      
          provides
            comprehensive support for web services.
         

         
         
         
            
               
               	A CICS® application can
                  participate in a heterogeneous web services environment as a service
                     requester, as a service
                     provider, or both.
               

               
               
               	CICS supports the HTTP
                  and IBM® WebSphere® MQ transport protocols.
               

               
               
               	 includes
                  the CICS web services assistant,
                  a set of utility programs that help you map WSDL service descriptions
                  into high-level programming language data structures and vice versa.
                  The utility programs support the following programming languages:
                  
                     
                     	COBOL

                     
                     
                     	PL/I

                     
                     
                     	C

                     
                     
                     	C++

                     
                     
                  

                  
               

               
               
               	CICS support for web services
                  conforms to open standards, including the following standards:
                  
                     
                     	SOAP 1.1 and 1.2

                     
                     
                     	HTTP 1.1

                     
                     
                     	WSDL 1.1 and 2.0

                     
                     
                     	JSON

                     
                     
                  

                  
               

               
               
               	CICS support for web services
                  ensures maximum interoperability with other web services implementations
                  by conditionally or fully complying with many web services specifications,
                  including the WS-I Basic Profile Version 1.1. The profile is
                  a set of nonproprietary web services specifications, with clarifications
                  and amendments to those specifications, which, taken together, promote
                  interoperability between different implementations of web services.
               

               
               
               	CICS support for web services
                  includes support for web services pipelines that are Java™-based and non-Java-based.
                  Java-based pipelines are processed
                  using the T8 TCBs, and non-Java-based pipelines are processed using
                  the L8 TCBs. This reduces the amount of QR TCB processing required
                  to process the web service.
               

               
               
               	CICS uses the IBM z/OS® XML
                  System Services (XMLSS) parser to parse SOAP envelopes. The XMLSS
                  parser uses 64-bit (above-the-bar) storage in the CICS region, leaving more storage
                  below the
                  bar for user programs. The XMLSS parser also allows XML parsing to
                  be offloaded to an IBM System z® Application Assist
                  Processor (zAAP). The zAAP-eligible proportion of the infrastructure
                  for a web service is small, but if zAAP capacity is available then
                  this can reduce the cost of hosting web services in CICS. For more information, see
                  the IBM Redbooks® publication zSeries® Application
                     Assist Processor (zAAP) Implementation.
               

               
               
               	Web Services Atomic Transactions (WS-AT) use Web Services Addressing
                  (WS-Addressing) elements in their SOAP headers. The default namespace
                  prefix for these WS-Addressing elements has changed from wsa to cicswsa. 
               

               
               
            

            
         

         
         
      

      
      
      
      
   
      
      
      
      Part II. What is a web service?
      

      
      
      
         A web service is a generic term for an interoperable machine-to-machine
            software function that is hosted at a network addressable location. 
         

         
         
         A web service has an interface, which hides the implementation
            details so that it can be used independently of the hardware or software
            platform on which it is implemented, and independently of the programming
            language in which it is written. This independence encourages web
            service based applications to be loosely coupled, component-oriented,
            cross-technology implementations. Web services can be used alone or
            with other web services to carry out a complex aggregation or a business
            transaction.
         

         
         
         CICS® supports
            two distinct web service protocols, the SOAP and the JavaScript™ Object Notation (JSON)
            protocols.
            These two protocols have distinct characteristics and advantages.
         

         
         
         A SOAP web service has an interface that is described
            in a machine-processable format that is called the Web Service Definition
            Language (WSDL) document. A SOAP web service is described by using
            a standard, formal XML notion that provides all of the details necessary
            to interact with the service, including message formats, transport
            protocols, and location. Tools can be used to process the WSDL, and
            produce client programs capable of communicating with the service
            by using the XML-based SOAP protocol. SOAP can be a verbose communication
            protocol, but it has the advantage of extensibility; more specifications
            exist to support Enterprise qualities of service such as distributed
            two-phase-commit support and sophisticated security options.
         

         
         
         A JSON web service is less formally defined.
            The data format is described by using JSON schema notation, and it
            requires use of the HTTP transport protocol. JSON is a more convenient
            data representation format for typical mobile devices and JavaScript based applications.
            But it
            lacks the extensibility options of SOAP, so offers fewer options for
            Enterprise qualities of service. It is a lightweight protocol in contrast
            to SOAP.
         

         
         
         Use JSON when you want to connect to CICS from
            mobile devices. Use SOAP when you want server to server communication.
         

         
         
         
            Differences between SOAP and JSON web services
               in CICS
            

            There are
               some important differences between SOAP and JSON:
               
                  
                  	The content of a SOAP message is XML data, whereas a JSON message
                     contains JSON data. JSON and XML are different encoding mechanisms
                     for describing structured data.
                  

                  
                  
                  	JSON tends to be a more efficient encoding mechanism, so a typical
                     JSON message is smaller than the equivalent XML message.  
                  

                  
                  
                  	JSON is easy to integrate in JavaScript applications,
                     but XML is not. This difference makes JSON a preferred data format
                     for many mobile application developers.  
                  

                  
                  
                  	SOAP provides a mechanism to add Headers to a message, and a family
                     of specifications for qualities of service (such as security configuration,
                     and distributed transactions). JSON does not provide this mechanism.
                     It instead relies on the services of the underlying HTTP network protocol.
                     This reliance results in fewer options for securing and configuring
                     a workload. The JSON architecture is often described as lightweight
                     compared to SOAP. 
                  

                  
                  
                  	SOAP web services are described by using WSDL documents. JSON
                     web services are structured less formally; they tend to be loosely
                     coupled and prefer informal documentation often including examples.
                     
                  

                  
                  
                  	SOAP has a larger ecosystem of related tools that can help with
                     application development.
                  

                  
                  
                  	SOAP web services have an explicit error format that involves
                     using SOAP Fault messages. There is no equivalent for JSON. 
                  

                  
                  
                  	SOAP web services support use of both HTTP and WebSphere® MQ based messaging, JSON requires
                     HTTP. 
                  

                  
                  
                  	JSON web services support both a RESTful and a Request-Response
                     driven interface, SOAP supports the Request-Response interface only. 
                  

                  
                  
                  	SOAP web services support the INVOKE API command
                     in CICS; using this API command
                     requester (or client) mode applications can call remote SOAP web services.
                     JSON does not support the INVOKE command, but JSON
                     client applications can be hosted in CICS through
                     use of the basic WEB API.
                  

                  
                  
               

               
            

            
            Despite these differences, there are also many similarities
               between JSON and SOAP. Both protocols are cross-vendor open technologies,
               and both share infrastructure in CICS,
               the same CICS supplied tools,
               and much of the same configuration. It is possible to provide both
               SOAP and JSON interfaces to an existing application program hosted
               in CICS.
            

            
            For more information
               about SOAP, see Getting started with SOAP web services. For
               more information about JSON, see Getting started with JSON web services. 
            

            
         

         
         
      

      
      
      
      
   
      
      
      
      Part III. How web services can help your business
      

      
      
      
      
         Web services is a technology for deploying, and providing
            access to, business functions over the World Wide Web. Use web services
            to integrate your applications into the Web.
         

         
         
         Web services can help your business in these ways:
            
               
               	Reducing the cost of doing business

               
               
               	Making it possible to deploy solutions more rapidly

               
               
               	Opening up new opportunities

               
               
            

            The key to achieving all these benefits is a common program-to-program
            communication model, built on existing and emerging standards such
            as HTTP, JSON, SOAP, WSDL, and XML.
         

         
         
         With the support that CICS® provides for web services,
            you can deploy your existing applications in new ways, with the minimum
            amount of reprogramming.
         

         
         
      

      
      
      
   
      
      
      
      Part IV. SOAP web services architecture
      

      
      
      
      
         The SOAP web services architecture is based on interactions
            between three components: a service provider, a service requester,
            and an optional service registry.
         

         
         
         
            
               
               	The service provider

               
               
               	The collection of software that provides a web service. 
                  
                     
                     	The application program

                     
                     
                     	The middleware

                     
                     
                     	The platform on which they run

                     
                     
                  

                  
               

               
               
               
               	The service requester

               
               
               	The collection of software that is responsible for
                     requesting a web service from a service provider. 
                  
                     
                     	The application program

                     
                     
                     	The middleware

                     
                     
                     	The platform on which they run

                     
                     
                  

                  
               

               
               
               
               	The service registry

               
               
               	 The service registry is a central location where service providers
                  can publish their service descriptions and where service requesters
                  can find those service descriptions.
                  The registry is an optional
                     component of the web services architecture because service requesters
                     and providers can communicate without it in many situations. For example,
                     the organization that provides a service can distribute the service
                     description directly to the users of the service in a number of ways,
                     including offering the service as a download from an FTP site. 
                  

                  
                  Using
                     a service registry offers a number of advantages to both the requester
                     and provider; for example, using the IBM® WebSphere® Service Registry
                     and Repository (WSRR) can help the requester to find services more
                     quickly and can help the provider to enforce version control of the
                     services being offered.
                  

                  
               

               
               
            

            
         

         
         
         CICS® provides direct support
            for implementing service requester and service provider components.
            However, you need additional software to
            deploy a service registry in CICS.
            If you use the IBM WebSphere Service Registry and Repository
            (WSRR), CICS provides support
            for WSRR through the web services assistant. Alternatively, you can
            deploy a service registry on another platform.
         

         
         
         
            Interactions between a service provider, a service
               requester, and, a service registry
            

            The interactions between
               the service provider, service requester, and service registry involve
               the following operations:
               
                  
                  	Publish

                  
                  
                  	When a service registry is used, a service provider publishes
                     its service description in a service registry for the service requester
                     to find.
                  

                  
                  
                  
                  	Find

                  
                  
                  	When a service registry is used, a service requester finds the
                     service description in the registry.
                  

                  
                  
                  
                  	Bind

                  
                  
                  	The service requester uses the service description to bind with
                     the service provider and interact with the web service implementation.
                  

                  
                  
               

               
               [image: The interactions between the web service components. These interactions are described in the text.]web services components
                     and interactions
                  

               

               
            

            
         

         
         
      

      
      
      
      
   
      
      
      
      Part V. How CICS supports SOAP
         web services 
      

      
      
      
      
      
         CICS® supports two
            different approaches to the deployment of your CICS applications in a web services
            environment.
            One approach enables rapid deployment, with the least amount of programming
            effort; the other approach gives you complete flexibility and control
            over your web service applications, using code that you write to suit
            your particular needs. Both approaches are underpinned by an infrastructure
            consisting of one or more pipelines and message
               handler programs that operate on web service requests and responses.
         

         
         
         When you deploy your CICS applications
            in a web services environment you can choose from the following options:
            
               
               	Use the CICS web services
                  assistant to help you deploy an application with the least amount
                  of programming effort.
                  For example, if you want to expose an existing
                     application as a web service, you can start with a high-level language
                     data structure and generate the web services description. Alternatively,
                     if you want to communicate with an existing web service, you can start
                     with its web service description and generate a high-level language
                     structure that you can use in your program.
                  

                  
                  The CICS web services assistant also generates the CICS resources that you need to
                     deploy your application. And when your application runs, CICS transforms your application
                     data into a
                     SOAP message on output and transforms the SOAP message back to application
                     data on input.
                  

                  
               

               
               
               	Take complete control over the processing of your data by writing
                  your own code to map between your application data and the message
                  that flows between the service requester and provider.
                  For example,
                     if you want to use non-SOAP messages within the web service infrastructure,
                     you can write your own code to transform between the message format
                     and the format used by your application.
                  

                  
               

               
               
            

            Whichever approach you follow, you can use your own message handlers
            to perform additional processing on your request and response messages,
            or use CICS-supplied message handlers that are designed especially
            to help you process SOAP messages.
         

         
         
      

      
      
      
      
   
      
      
      
      Part VI. Web services terminology
      

      
      
      
      
         You must be familiar with these terms to understand the
            topics in the web services section.
         

         
         
         
            
               
               	Extensible Markup Language (XML)

               
               
               	A standard for document markup, which uses a generic syntax to
                  mark up data with simple, human-readable tags. The standard is endorsed
                  by the World
                     Wide Web Consortium (W3C).
               

               
               
               
               	Initial SOAP sender

               
               
               	The SOAP sender that originates a SOAP message at the starting
                  point of a SOAP message path.
               

               
               
               
               	JavaScript™ Object
                  Notation (JSON)
               

               
               
               	A lightweight data-interchange format that is based on the object-literal
                  notation of JavaScript.
                  JSON is programming-language neutral but uses conventions from languages
                  that include C, C++, C#, Java™, JavaScript, Perl, Python.
               

               
               
               
               	JSON schema

               
               
               	A JavaScript Object
                  Notation document that describes the structure and constrains the
                  contents of other JSON documents.
               

               
               
               
               	RESTful

               
               
               	Pertaining to applications and services that conform to Representational
                  State Transfer (REST) constraints.
               

               
               
               
               	Service provider

               
               
               	The collection of software that provides a web service.

               
               
               
               	Service provider application

               
               
               	An application that is used in a service provider. Typically,
                  a service provider application provides the business logic component
                  of a service provider.
               

               
               
               
               	Service requester

               
               
               	The collection of software that is responsible for
                     requesting a web service from a service provider.

               
               
               
               	Service requester application

               
               
               	An application that is used in a service requester. Typically,
                  a service requester application provides the business logic component
                  of a service requester.
               

               
               
               
               	Simple Object Access Protocol

               
               
               	See SOAP.

               
               
               
               	SOAP

               
               
               	Formerly an acronym for Simple Object Access Protocol.
                  A lightweight protocol for exchange of information in a decentralized,
                  distributed environment. It is an XML-based protocol that consists
                  of three parts:
                  
                     
                     	An envelope that defines a framework for describing what is in
                        a message and how to process it
                     

                     
                     
                     	A set of encoding rules for expressing instances of application-defined
                        data types
                     

                     
                     
                     	A convention for representing remote procedure calls and responses

                     
                     
                  

                  SOAP can be used with other protocols, such as HTTP.
                  The specification
                     for SOAP 1.1 is published at Simple Object Access
                        Protocol (SOAP) 1.1.
                  

                  
                  The specification for SOAP 1.2 is
                     published here:
                     
                        
                        	SOAP Version 1.2 Part 0: Primer

                        
                        
                        	SOAP Version 1.2 Part 1: Messaging Framework

                        
                        
                        	SOAP Version 1.2 Part 2: Adjuncts

                        
                        
                     

                     
                  

                  
               

               
               
               
               	SOAP intermediary  

               
               
               	A SOAP node that is both a SOAP receiver and a SOAP sender and
                  is targetable from within a SOAP message. It processes the SOAP header
                  blocks targeted at it and forwards a SOAP message toward an ultimate
                  SOAP receiver.
               

               
               
               
               	SOAP message path

               
               
               	The set of SOAP nodes through which a single SOAP message passes.
                  These nodes include the initial SOAP sender, zero or more SOAP intermediaries,
                  and an ultimate SOAP receiver.
               

               
               
               
               	SOAP node

               
               
               	Processing logic that operates on a SOAP message.

               
               
               
               	SOAP receiver

               
               
               	A SOAP node that accepts a SOAP message.

               
               
               
               	SOAP sender

               
               
               	A SOAP node that transmits a SOAP message.

               
               
               
               	Ultimate SOAP receiver

               
               
               	 The SOAP receiver that is a final destination of a SOAP message.
                  It is responsible for processing the contents of the SOAP body and
                  any SOAP header blocks targeted at it.
               

               
               
               
               	UDDI

               
               
               	See Universal Description, Discovery and Integration.

               
               
               
               	Universal Description, Discovery and Integration

               
               
               	Universal Description, Discovery and Integration (UDDI) is a specification
                  for distributed web-based information registries of web services.
                  UDDI is also a publicly accessible set of implementations of the specification
                  that allow businesses to register information about the web services
                  that they offer, so that other businesses can find them. The specification
                  is published by OASIS.
               

               
               
               
               	Web service

               
               
               	A software system designed to support interoperable machine-to-machine
                  interaction over a network. It has an interface described in a machine-processable
                  format (specifically, Web Service Description Language, or WSDL).
               

               
               
               
               	Web Services Addressing

               
               
               	Web Services Addressing (WS-Addressing) provides a transport-neutral
                  mechanism to address web services and messages.
                  The specifications
                     for WS-Addressing are published here:
                     
                        
                        	Web Services Addressing 1.0 - Core 

                        
                        
                        	Web Services Addressing 1.0 - SOAP Binding

                        
                        
                        	Web Services Addressing 1.0 - Metadata

                        
                        
                        	Web
                              Services Addressing- Submission

                        
                        
                     

                     
                  

                  
               

               
               
               
               	Web Services Atomic Transaction

               
               
               	A specification that provides the definition of an atomic transaction
                  coordination type used to coordinate activities having an "all or
                  nothing" property.
                  The specification is published by OASIS at Web Services Atomic Transaction.
                  

                  
               

               
               
               
               	Web service binding file

               
               
               	A file, associated with a WEBSERVICE resource, that contains information
                  that CICS® uses to map data between input and output
                  messages, and application data structures.
               

               
               
               
               	Web service description

               
               
               	An XML document by which a service provider communicates the specifications
                  for invoking a web service to a service requester. Web service descriptions
                  are written in Web Service Description Language (WSDL).
               

               
               
               
               	Web Service Description Language

               
               
               	An XML application for describing web services. It is designed
                  to separate the descriptions of the abstract functions offered by
                  a service and the concrete details of a service, such as how and where
                  that function is offered.
                  The specification is published at Web
                        Services Description Language (WSDL).
                  

                  
               

               
               
               
               	Web Services Security

               
               
               	A set of enhancements to SOAP messaging that provides message
                  integrity and confidentiality. The specification is published by OASIS at Web Services Security: SOAP Message Security 1.0
                     (WS-Security 2004).
               

               
               
               
               	WS-Atomic Transaction

               
               
               	See Web Services Atomic Transaction.

               
               
               
               	WS-I Basic Profile

               
               
               	A set of nonproprietary web services specifications, with clarifications
                  and amendments to those specifications, which, taken together, promote
                  interoperability between different implementations of web services.
                  The profile is defined by the Web Services Interoperability Organization
                  (WS-I) and version 1.0 is available at Web Services Interoperability Organization (WS-I)
                     Basic Profile 1.0.
               

               
               
               
               	WSDL

               
               
               	See Web Service Description Language.

               
               
               
               	WSS

               
               
               	See Web Services Security.

               
               
               
               	XML

               
               
               	Extensible Markup Language. 
                  The specifications for XML are
                     published here:
                     
                        
                        	SOAP Version 1.2 Part 0: Primer

                        
                        
                        	SOAP Version 1.2 Part 1: Messaging Framework

                        
                        
                        	SOAP Version 1.2 Part 2: Adjuncts

                        
                        
                     

                     
                  

                  
               

               
               
               
               	XML namespace

               
               
               	A collection of names, identified by a URI reference, that are
                  used in XML documents as element types and attribute names.
               

               
               
               
               	XML schema

               
               
               	An XML document that describes the structure and constrains the
                  contents of other XML documents.
               

               
               
               
               	XML schema definition language

               
               
               	An XML syntax for writing XML schemas, recommended by the World Wide
                     Web Consortium (W3C).
               

               
               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Part VII. Getting started with JSON web services
      

      
      
      
         There are several ways to get started with JSON web services
            in CICS®. The most appropriate way for you depends
            on how much you already know and how advanced your plans are for using
            web services. 
         

         
         
         Here are some starting points for JSON web services in CICS:

         
         
         
            	Install the example application. CICS provides
               an example of a catalog management application, that you can enable
               as a JSON web service provider. To do this, use DFHLS2JS to generate
               a web service from the language structures provided. You could use
               a web browser or third party client application to test the JSON web
               service. For more information, see Creating a service provider application from a data structure. 
               Use the example
                  application if you want a hands-on way to learn about web services
                  in CICS.
               

               
               The example application
                  is described in The CICS catalog manager example application.
               

               
               
            

            
            	Plan for the deployment of an application as a service
                  provider. You might already know enough about how you will
               use web services in CICS to start planning your applications
               and the related infrastructure.
            

            
            	If you want to see an example of how you might use JSON
                  web services, watch the Take your transactions mobile  video on CICS Showcase.

            
         

         
         
      

      
      
      
         
         
            
            	Concepts of JSON web services

               Read this topic to understand the concepts behind JSON web services.
            

            
            	Concepts of RESTful JSON web services

               Read this topic to understand the concepts behind RESTful web services.
            

            
            	Planning to use JSON web services

               
            

            
         

         
         Related information

            
            The CICS catalog manager example application

            
         

         
      

      
      
   
      
      
      
      Concepts of JSON web services

      
      
      
         Read this topic to understand the concepts behind JSON
            web services.
         

         
         
         
            Web services

            A "web service" is a generic
               term for a software function that is hosted at a network addressable
               location. In this general sense it can imply a Cloud based service,
               a Utility service or even a departmental application. The term "web
                  service" can also be used in a more specific sense, such as a hosted
               service using SOAP which is described using a WSDL document. It is
               this more specific meaning that is usually implied by the term "web
                  services in CICS®". However,
               the more general term is often used by the JSON community when describing
               JSON based services. JSON web services uses the term in its generic
               sense.
            

            
            There are some important differences between SOAP and
               JSON:
               
                  
                  	The content of a SOAP message is XML data, whereas a JSON message
                     contains JSON data. JSON and XML are different encoding mechanisms
                     for describing structured data. JSON tends to be a more efficient
                     encoding mechanism, so a typical JSON message will be smaller than
                     the equivalent XML message. 
                  

                  
                  
                  	JSON is easy to integrate in JavaScript™ applications,
                     but XML isn't. This makes JSON a preferred data format with many mobile
                     application developers.  
                  

                  
                  
                  	SOAP provides a mechanism to add Headers to a message, and a family
                     of specifications for qualities of service (such as security configuration,
                     and distributed transactions). JSON does not provide this mechanism,
                     it instead relies on the services of the underlying HTTP network protocol.
                     This results in fewer options for securing and configuring a workload. 
                  

                  
                  
                  	SOAP web services are described using WSDL documents. JSON web
                     services are structured less formally; they tend to be loosely coupled
                     and prefer documentation by example. 
                  

                  
                  
                  	SOAP web services have an explicit error format involving SOAP
                     Fault messages. There's no equivalent for JSON.
                  

                  
                  
               

               
            

            
            There are also many similarities between JSON and SOAP: 
               
                  
                  	The CICS implementation
                     of JSON is derived from the SOAP architecture, and shares many of
                     the concepts and artifacts. 
                  

                  
                  
                  	Both involve offline utility programs that assist with mapping
                     application data to and from the external data representation. For
                     SOAP there is DFHLS2WS and DFHWS2LS, for JSON there is DFHLS2JS and
                     DFHJS2LS. 
                  

                  
                  
                  	The deployment mechanism for both technologies involve a PIPELINE
                     resource, a WEBSERVICE resource, and a URIMAP resource.
                  

                  
                  
               

               
            

            
         

         
         
         
            JSON schema

            One disadvantage of JSON compared
               to SOAP is the difficulty in documenting the structure of a JSON interface.
               SOAP web services have the advantage of WSDL documents, together with
               XML schemas. A WSDL document may not be easy to understand, but there
               are many tools available to work with WSDL documents.
            

            
            The nearest
               equivalent for JSON is the JSON Schema specification available at http://json-schema.org/.
               At the time of writing this is a draft specification which is making
               its way through the IETF standardization process. The CICS JSON Assistants (DFHLS2JS
               and DFHJS2LS)
               supply a partial implementation of draft 4 of this emerging specification.
               DFHLS2JS can be used to generate JSON schema, and DFHJS2LS can be
               used to process them. 
            

            
            You can use the JSON schema to understand
               the valid syntax and content model for a JSON web service that has
               been implemented in CICS. The
               JSON schema specification doesn't have the same tooling ecosystem
               as the XML schema specification, but a new generation of JSON tools
               might emerge to use this data format.
            

            
         

         
         
         
            CICS Implementation
               of JSON based web services
            

            CICS supports
               two modes of JSON web service, Request-Response and RESTful. CICS also supports a
               programmatic
               scenario in which applications can transform JSON data to and from
               COBOL style data formats themselves.
            

            
            
               
               	Request-Response

               
               
               	
                  The Request-Response JSON pattern is very similar to that of
                     SOAP based web services in CICS.
                     The web service is implemented using a PROGRAM in CICS. The PROGRAM has input and
                     output data
                     formats, described using language structures (such as COBOL copybooks),
                     and CICS is responsible for
                     transforming incoming JSON messages into application data, and linking
                     to the application. The application returns output data back to CICS, and CICS transforms
                     this into JSON data to return
                     to the client. 
                  

                  
                  In this scenario the JSON client must connect
                     to CICS using the HTTP POST
                     method. 
                  

                  
                  A Request-Response mode JSON web service can be developed
                     in either bottom-up mode or top-down mode. In bottom-up mode an existing CICS PROGRAM
                     is exposed as a JSON
                     web service using the DFHLS2JS JSON Assistant. In top-down mode a
                     new JSON web service can be developed to implement an interface described
                     using existing JSON schemas. In top-down mode, the DFHJS2LS JSON Assistant
                     is used to generate new language structures, and an application must
                     be created to use them. 
                  

                  
                  The Request-Response pattern may be
                     used to build JSON Web Services that target either Commarea or Channel
                     attached CICS PROGRAMs. A Request-Response
                     JSON web service can be used only in provider mode (where CICS acts as the server).
                  

                  
               

               
               
               
               	RESTful

               
               
               	
                  This scenario is different to that of SOAP web services. The
                     concept of a RESTful JSON web service is described more completely
                     in Concepts of RESTful
                        JSON web services. A RESTful JSON web service implements the
                     architectural principles of the REpresentational State Transfer (REST)
                     design pattern. This design pattern is unlikely to be relevant for
                     existing CICS applications,
                     so is available only in top-down mode. 
                  

                  
                  A JSON schema can be
                     processed by DFHJS2LS in RESTful mode. An application must be written
                     to implement the service and it will have to behave differently depending
                     on the HTTP method that was used for the incoming request. 
                  

                  
                  CICS implements a pure style of
                     RESTful application, where the data format for POST (create) GET (inquire)
                     and PUT (replace) are the same. 
                  

                  
                  RESTful JSON web service applications
                     must use a channel based program interface; Commareas are not supported.
                     A RESTful JSON web service can be used only in provider mode (where CICS acts as the
                     server).
                  

                  
               

               
               
               
               	Programmatic mode

               
               
               	
                  In this scenario an application can LINK to a CICS supplied program, DFHJSON, and
                     ask it to
                     transform application data into JSON data, or JSON data into application
                     data. For example, an application might use this facility in order
                     to generate JSON data to send to a remote JSON web service. To do
                     this, it must contact the remote JSON web service using the CICS WEB API. 
                  

                  
                  CICS has no built-in support for requester mode
                     JSON web services, but an application can call a remote JSON web service
                     by exploiting the programmatic mode.
                  

                  
               

               
               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Concepts of RESTful JSON web services

      
      
      
         Read this topic to understand the concepts behind RESTful
            web services.
         

         
         
         
            RESTful web services

            	REpresentational State
               Transfer, or REST, is a design pattern for interacting with resources
               stored in a server. Each resource has an identity, a data type, and
               supports a set of actions.
            

            
            The RESTful design pattern is normally
               used in combination with HTTP, the language of the internet. In this
               context the resource's identity is its URI, the data type is its Media
               Type, and the actions are made up of the standard HTTP methods (GET,
               PUT, POST, and DELETE).
            

            
            This style of service differs from Request-Response
               style web services:
               
                  
                  	Request-Response services start interaction with an Application,
                     whereas RESTful services typically interact with data (referred to
                     as 'resources').  
                  

                  
                  
                  	Request-Response services involve application defined 'operations',
                     but RESTful services avoid application specific concepts. 
                  

                  
                  
                  	Request-Response services have different data formats for each
                     message, but RESTful service typically share a data format across
                     different HTTP methods.
                  

                  
                  
               

               
            

            
            The four major HTTP methods define the four operations
               that are commonly implemented by RESTful Services. The HTTP POST method
               is used for creating a resource, GET is used to query it, PUT is used
               to change it, and DELETE is used to destroy it. The most common RESTful
               architecture involves a shared data model that is used across these
               four operations. This data model defines the input to the POST method
               (create), the output for the GET method (inquire) and the input to
               the PUT method (replace). This simple design pattern is popular within
               the RESTful community, but it's not the only RESTful design pattern.
               The HTTP status code is used to indicate success or failure of the
               operation. Some RESTful APIs are designed in other ways.
            

            
            A fifth
               HTTP method called 'HEAD' is sometimes supported by RESTful web services.
               This method is equivalent to GET, except that it returns only HTTP
               Headers, and no Body data. It's sometimes used to test the Existence
               of a resource. Not all RESTful APIs support use of the HEAD method.
            

            
            Traditional CICS® applications are unlikely
               to match the RESTful architectural pattern. Typical CICS applications implement multiple
               operations,
               each of which will have data models for input and output formats.
               These existing operations are unlikely to map directly to the four
               HTTP methods. For this reason the RESTful architectural pattern is
               primarily aimed at new applications in CICS.
               To expose existing CICS applications
               as RESTful Services you may need to wrap them with a new interface
               that conforms to the RESTful principles.
            

            
         

         
         
         
            The URI

            The identity of a RESTful service
               is indicated by its URI. A URI can be made up of several components,
               including the host name, port number, the path, and an optional query
               string. The domain name and port number together target a TCPIPSERVICE
               resource in CICS. For more
               information, see TCPIPSERVICE resources in Reference -> System
                  definition in
               the CICS Transaction
                  Server for z/OS® documentation.
               The URI path is a qualifier, and might be sufficient to uniquely identify
               the service. However, many RESTful web services use an additional
               query string to identify the precise resource. Consider the following
               examples:
               
                  
                  	http://www.example.org:10000/JSONServices/AccountService 
                  

                  
                  
                  	https://www.example.org:10000/JSONServices?Service=Account

                  
                  
               

               
            

            
            In the first example the URI path is JSONServices/AccountService.
               In the second example the path is JSONServices and
               there is an additional query string of Service=Account.
               Both styles of URI are considered to be acceptable for JSON. This
               is an important difference compared to SOAP. Under SOAP the first
               style of URI is preferred.
            

            
            CICS uses
               a URIMAP resource to identify the appropriate WEBSERVICE and PIPELINE
               to use when processing an inbound message. The URIMAP supports use
               of a query string as part of the path attribute.
               Therefore the URIMAP is suitable for use with both types of URI.
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         Related information

            
            RESTful services

            
         

         
      

      
      
   
      
      
      
      Planning to use JSON web services

      
      
      
         
         Before you can plan to use JSON web services in CICS®,
            you need to consider these questions for each application:
            
               
               	Do you plan to use your existing application programs, or write
                  new ones?
               

               
               
               	If your existing applications are designed with a well defined
                  interface to the business logic, you will probably be able to use
                  them in a web services setting, either as a service provider or a
                  service requester. However, in most cases, you will need to write
                  a wrapper program that connects your business logic to the web services
                  logic. 
                  If you plan to write new applications, you should aim to
                     keep your business logic separated from your web services logic, and,
                     once again, you will need to write a wrapper program to provide this
                     separation. However, if your application is designed with web services
                     in mind, the wrapper might be simpler to write.
                  

                  
               

               
               
               
               	Do you intend to use the CICS assistant to generate the
                  mappings between your data structures and JSON schemas?
               

               
               
               	The assistant provides a rapid deployment of many applications
                  into a JSON web services setting with little or no additional programming.
                  And when additional programming is required, it is usually straightforward,
                  and can be done without changing existing business logic.
                  However,
                     there are cases which are better handled without using the JSON assistant.
                     For example, if you have existing code that maps data structures to
                     JSON messages, there is no advantage in reengineering your application
                     with the JSON assistant. 
                  

                  
                  Although the CICS assistant
                     supports the most common data types and structures, there are some
                     that are not supported. In this situation, you should check the list
                     of unsupported data types and structures for the language in question,
                     and consider providing a program layer that maps your application
                     data to a format that the assistant can support. If this is not possible,
                     you will need to parse the message yourself. For details on what the
                     assistant can and cannot support, see High-level language and JSON schema mapping.
                  

                  
                  

                  
               

               
               
            

            
         

         
         
      

      
      
      
         
         
            
            	Planning a JSON service provider application

               In general, CICS applications should be structured to ensure separation of business
               logic and communications logic. Following this practice will help you to deploy new
               and existing applications in a web service provider in a straightforward way. You
               will, in some situations, need to interpose a simple wrapper program between your
               application program and CICS web service support.
            

            
            	Planning a JSON service requester application

               CICS does not provide built in support for requester mode JSON web services. If you
               want to call other JSON web services from within your CICS application, you must use
               the linkable interface and the EXEC CICS WEB API commands.
            

            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      Planning a JSON service provider application

      
      
      
      
         In general, CICS® applications should be structured
            to ensure separation of business logic and communications logic. Following
            this practice will help you to deploy new and existing applications
            in a web service provider in a straightforward way. You will, in some
            situations, need to interpose a simple wrapper program between your
            application program and CICS web service support.
         

         
         
         Figure 1 shows
            a typical application which is partitioned to ensure a separation
            between communication logic and business logic.
            [image: A client interacts with communications logic in CICS Transaction Server, the communications logic issues an EXEC CICS LINK command to link to the business logic.]Application partitioned into communications and business
                  logic
               

            

            In many cases, you can deploy
            the business logic directly as a service provider application. This
            is illustrated in Figure 2.
            [image: A client interacts with web service support in CICS Transaction Server; web service support links to the business logic.]
               
               Simple deployment of CICS application
                  as a web service provider
               

            

            
         

         
         
         To use this simple model, the following conditions apply:
            
               
               
               	When you are using the CICS assistant to generate the
                  mapping between JSON schema and application data structures:
               

               
               
               	The data types used in the interface to the business logic must
                  be supported by the CICS assistant. If this is not
                  the case, you must interpose a wrapper program between CICS web
                  service support and your business logic.
                  You will also need a wrapper
                     program when you deploy an existing program to provide a service that
                     conforms to an existing web service description: if you process the
                     web service description using the assistant, the resulting data structures
                     are very unlikely to match the interface to your business logic.
                  

                  
               

               
               
               
               	When you are not using the CICS assistant:

               
               
               	Message handlers in your service provider pipeline must interact
                  directly with your business logic.
               

               
               
            

            
         

         
         
         
            Using a wrapper program
Use a wrapper program
            when the CICS assistant cannot generate code to interact
            directly with the business logic. For example, the interface to the
            business logic might use a data structure which the CICS assistant
            cannot map directly into a JSON message. In this situation, you can
            use a wrapper program to provide any additional data manipulation
            that is required:
            [image: A client interacts with web service support in CICS Transaction Server; web service support links to a wrapper program; the wrapper program issues an EXEC CICS LINK command to link to the business logic.]
               
               Deployment of CICS application
                  as a web service provider using a wrapper program
               

            

            You will need to design a second data structure that the assistant
            can support, and use this as the interface to your wrapper program.
            The wrapper program then has two simple functions to perform:
            
               
               	move data between the two data structures

               
               
               	invoke the business logic using its existing interface

               
               
            

            
         

         
         
         
            Error handling

            If you are planning to use
               the CICS assistant, you should also consider how to handle rolling
               back changes when errors occur. When a JSON request message is received
               from a service requester, the JSON message is transformed by CICS
               just before it is passed to your application program. If an error
               occurs during this transformation, CICS does not automatically roll
               back any work that has been performed on the message. For example,
               if you plan to add some additional processing on the JSON message
               using handlers in the pipeline, you need to decide if they should
               roll back any recoverable changes that they have already performed.
            

            
            On
               outbound JSON messages, for example when your service provider application
               program is sending a response message to a service requester, if CICS
               encounters an error when generating the response JSON message, all
               of the recoverable changes made by the application program are automatically
               backed out. You should consider whether adding synchronization points
               is appropriate for your application program.
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Planning a JSON service requester application

      
      
      
      
         CICS® does not provide
            built in support for requester mode JSON web services. If you want
            to call other JSON web services from within your CICS application, you must use the
            linkable
            interface and the EXEC CICS WEB API commands.
         

         
         
         For more information about how to write your own service requester
            by using the linkable-interface, see Creating a JSON web service client application.
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Part VIII. Creating the CICS infrastructure
         for a JSON service provider
      

      
      
      
         To create the CICS® infrastructure
            for a JSON service provider, you must create a pipeline configuration
            file and create a number of CICS resources.
         

         
         
          To use CICS as a service provider for JSON requests or use
            the linkable interface to transform JSON, define and install a JVMSERVER
            resource with a JVM profile that has the JAVA_PIPELINE=YES option
            specified. An example JVMSERVER resource definition called DFH$AXIS
            is provided in group DFH$AXIS.
         

         
         
         
            	Define the transport infrastructure.
               
               
                  
                  	Define a TCPIPSERVICE resource that defines the port on which
                     inbound requests are received. See CICS resources
                        for web services for details.
                  

                  
                  
               

               
               
            

            
            	Define the message handlers that you want to include in
                  the pipeline configuration file to process inbound web service requests,
                  and their responses. 
               If you want to perform your own
                  processing in the pipeline, you must create a message handler. See Message handlers for details. If you decide to
                  create custom message handler programs, to optimize performance you
                  must make them threadsafe. 
               

               
            

            
            	Create an XML pipeline configuration file containing your
                  message handlers, header processing programs, and application handler.
               CICS provides a basic
               provider mode pipeline configuration file sample, jsonjavaprovider.xml.
               You can edit this sample to add additional message handlers as appropriate.
               This sample is provided in the directory /usr/lpp/cicsts//samples/pipelines,
               where /usr/lpp/cicsts/ is
               the default install directory for CICS files on z/OS UNIX). For more
               information about options available in the pipeline configuration
               file, see Elements used in service provider and service requester pipelines.
               
            

            
            	Copy the pipeline configuration file to a suitable directory
                  in z/OS® UNIX™.

            
            	Change the pipeline configuration file permissions to allow
                  the CICS region to read the
                  file.

            
            	Create a PIPELINE resource.
               The PIPELINE resource defines the location of the pipeline configuration
               file. It also specifies a pickup directory, which is
               the z/OS UNIX directory that contains the web service
               binding files. Repeat this step for each different pipeline configuration.
               When you install a PIPELINE resource or perform a PIPELINE
               SCAN, CICS reads the .wsbind files
               in the specified pickup directory, and creates appropriate WEBSERVICE and URIMAP resources dynamically.
               
            

            
            	Unless you use autoinstalled PROGRAM definitions, create
                  a PROGRAM resource
                  for each program that runs in the pipeline. These include the target
                  application program, which normally runs under transaction CPIH. The
                  transaction is defined with the attribute TASKDATALOC(ANY).
                  Therefore, when you link-edit the program, you must specify the AMODE(31) option.
               
            

            
         

         
         
         You have created the infrastructure needed for each service
            provider and you can now install these resources on your CICS system.
         

         
         
         Install the resources. You can extend the configuration when
            you need to do so, either to define additional transport infrastructure,
            or to create additional pipelines.
         

         
         
      

      
      
      
      
   
      
      
      
      Part IX. Creating the CICS infrastructure
         for a SOAP service provider
      

      
      
      
      
         To create the CICS® infrastructure
            for a SOAP service provider, you must create a pipeline configuration
            file and create a number of CICS resources.
         

         
         
         
            If you want to use a Java™ pipeline,
               ensure that a JVMSERVER resource
               exists with the JAVA_PIPELINE=YES option specified in the JVM Profile. 
            

            
            A
               JVM server can handle SOAP processing for many Java pipelines.
            

            
         

         
         
         
            You can define the PIPELINE resource in a local CICS region using CICS or CICSPlex® SM
               functions, or you can use the CICS
               Explorer® to define the PIPELINE resource either in a local CICS region or in a CICS bundle.
               When you use the CICS Explorer® to define a PIPELINE
               resource in a CICS bundle,
               you also create the pipeline configuration file and package it in
               the CICS bundle, so you do
               not have to manage this file separately. PROGRAM resources and WEBSERVICE
               resources can also be defined in CICS bundles.
               When you define a WEBSERVICE resource in a CICS bundle, you can import a web service
               binding
               file and a WSDL document or WSDL archive file and include these in
               the bundle. You can also create URIMAP definitions to support the
               web service and package these in a bundle. For more help with using
               the CICS Explorer to
               create and edit resources in CICS bundles,
               see the section "Working with bundles" in the CICS Explorer User Guide.
            

            
         

         
         
         
            	Define the transport infrastructure.
               
               
                  
                  	If you are using the WebSphere® MQ
                        transport, you must define one or more local queues that store input
                        messages until they are processed, and one trigger process that specifies
                        the CICS transaction that will
                        process the input messages.  
                     
                        
                        	See Configuring CICS to use the WebSphere MQ transport for details.
                        

                        
                        
                     

                     
                  

                  
                  
                  	If you are using the HTTP transport, you must define
                        a TCPIPSERVICE resource that defines the port on which inbound requests
                        are received. 
                     
                        
                        	See CICS resources for web services for
                           details.
                        

                        
                        
                     

                     
                  

                  
                  
               

               
               
            

            
            	Optional: Repeat this step for each different
                  transport configuration you need.

            
            	Define the message handlers and header processing programs
                  that you want to include in the pipeline configuration file to process
                  inbound web service requests, and their responses. CICS provides the following handlers
               and header processing programs:
               
                  
                  	SOAP message handlers,
                     to process SOAP 1.1 or 1.2 messages. You can support only one level
                     of SOAP in a service provider pipeline.
                  

                  
                  
                  	MTOM handler,
                     to process MIME Multipart/Related messages that conform to the MTOM/XOP
                     specifications.
                  

                  
                  
                  	Security handler,
                     to process secure web service messages.
                  

                  
                  
                  	WS-AT header processing
                        program, to process atomic transaction messages.
                  

                  
                  
               

               
            

            
            	Optional: If you want to perform your own processing
                  in the pipeline, you must create a message handler or header processing
                  program. See Message handlers for
                  details. If you decide to create custom message handler programs,
                  to optimize performance you must make them threadsafe. 

            
            	Create an XML pipeline configuration file containing your
                  message handlers, header processing programs, and application handler.
               
               
                  
                  	CICS provides two basic
                     provider mode pipeline configuration file samples, basicsoap11provider.xml and basicsoap11javaprovider.xml.
                  

                  
                  
                  	You can edit these samples, or add additional message handlers
                     as appropriate. The samples are provided in the library /usr/lpp/cicsts//samples/pipelines (where /usr/lpp/cicsts/ is
                     the default install directory for CICS files
                     on z/OS® UNIX™). 
                  

                  
                  
                  	For more information about options available in the pipeline configuration
                     file, see Pipeline configuration files

                  
                  
               

               
            

            
            	Copy the pipeline configuration file to a suitable directory
                  in z/OS UNIX.

            
            	Change the pipeline configuration file permissions to allow
                  the CICS region to read the
                  file.

            
            	Repeat steps 5 through 7 for each different pipeline configuration
                  that you require.

            
            	Create a PIPELINE resource. 
               
                  
                  	The PIPELINE resource defines the location of the pipeline configuration
                     file. It also specifies a pickup directory, which is
                     the z/OS UNIX directory that contains the web service
                     binding files and optionally the WSDL.
                  

                  
                  
                  	 Repeat this step for each different pipeline configuration.

                  
                  
               

               
               
                  
                  	When you create a PIPELINE resource, CICS reads any files in the specified pickup
                     directory, and creates the WEBSERVICE resource
                     and URIMAP resource
                     dynamically.
                  

                  
                  
               

               
            

            
            	Unless you use autoinstalled PROGRAM definitions, create
                  a PROGRAM resource
                  for each program that runs in the pipeline. These include the target
                  application program, which normally runs under transaction CPIH. The
                  transaction is defined with the attribute TASKDATALOC(ANY).
                  Therefore, when you link-edit the program, you must specify the AMODE(31) option.
               
            

            
         

         
         
         Your CICS system now
            contains the infrastructure needed for each service provider.
         

         
         
         You can extend the configuration when you need to do so,
            either to define additional transport infrastructure, or to create
            additional pipelines.
         

         
         
      

      
      
      
      
   
      
      
      
      Part X. CICS as a service provider
         for JSON requests
      

      
      
      
         For CICS® to provide
            a service to an external JSON client, it must receive the request
            and pass it through a pipeline to the target application program.
            The response from the application is returned to the JSON client through
            the same pipeline.
         

         
         
         Figure 1 shows
            an example configuration of the architecture and resources that are
            required to process a request from an external JSON client when CICS is a service
            provider that
            uses a Java™ pipeline. The pipeline
            processing for a JSON request is very similar to the way that CICS processes a SOAP
            request in
            a Java pipeline. For more information,
            see Java-based SOAP pipelines.
         

         
         
         
            
[image: The figure show a service requester that is external to the CICS region initiating a request to a CICS application program. The CICS region that the application program runs in also contains the TCPIPSERVICE, URIMAP, PIPELINE, and WEBSERVICE resources; the pipeline and its handlers and a JVM server.]

            
            

            
            
            The architecture
               and resources for a JSON service provider
            

         

         
         
         
            Processing a JSON request

            To process a request, CICS completes the following operations:
               
                  
                  	Receive the request from the service requester.
                     The TCPIPSERVICE
                        resource specifies a port for incoming requests. This port is monitored
                        by the CICS-supplied sockets listener task (CSOL).
                     

                     
                  

                  
                  
                  	Examine the request, and extract the contents that are relevant
                     to the target application program.
                     When the request message is received
                        on the appropriate port, the URIMAP resource definitions are scanned
                        for a URIMAP definition that has its USAGE attribute set to PIPELINE
                        and its PATH attribute set to the URI found in the request. If an
                        appropriate URIMAP definition is found, the PIPELINE and WEBSERVICE
                        definitions from the PIPELINE and WEBSERVICE attributes of the URIMAP
                        definition are used. The TRANSACTION attribute of the URIMAP definition
                        determines the name of the transaction that should be attached to
                        process the pipeline. By default the CPIH transaction is used. The
                        URIMAP definition also identifies the PIPELINE and WEBSERVICE resources
                        to use. 
                     

                     
                     These PIPELINE and WEBSERVICE resources control the
                        processing that CICS performs.
                        In particular, the WSBind file pointed to by the WEBSERVICE resource
                        is used for data transformation between JSON and language structures.
                        WSBind files for JSON web services are generated by using new utilities
                        DFHLS2JS and DFHJS2LS.
                     

                     
                     
                        Note: Runtime validation of JSON data
                           against schema is not supported.  The value of the VALIDATION attribute
                           of a WEBSERVICE resource that is used with a JSON payload is ignored. 
                        

                        For
                        information about any restrictions that apply, see JSON web service restrictions.
                     

                     
                  

                  
                  
                  	Pipeline processing begins and the request flows through any handlers
                     that are defined. It is not expected that any of the handlers that
                     are currently provided by CICS for
                     SOAP web services will be relevant to JSON web services. 
                  

                  
                  
                  	At the end of the pipeline, the JSON terminal handler is called.
                     This terminal handler is a Java program
                     that interfaces with the Axis2 pipeline.  The terminal handler performs
                     the necessary setup of the Axis2 configuration and then starts the
                     Axis2 engine with the HTTP request body. Within the Axis2 pipeline,
                     the JSON body (if present) is parsed and a Java object model representing the contents
                     is constructed. Then CICS calls the application handler. The main
                     role of the application handler is to map the Java object model representation
                     of the request into application data. This mapping is performed by
                     using the description of the language structure in the WSBind file.
                     
                  

                  
                  
                  	Call the application program, passing data extracted from the
                     request.
                     Then the application handler links to the application program.
                        The program processes this input and returns a response to the application
                        handler. 
                     

                     
                  

                  
                  
                  	Construct a response by using data returned by the application
                     program, and send a response to the service requester.
                     The application
                        handler and message handlers convert the response message received
                        from the service provider application into a message in the format
                        of the original request. This message is sent back to the service
                        requester.
                     

                     
                  

                  
                  
               

               Some of the processing within the pipeline is eligible for offloading
               onto z/Series Application Assist Processors (zAAP).
            

            
         

         
         
      

      
      
      
      
   
      
      
      
      Part XI. Elements used in service provider and service requester pipelines
      

      
      
      
      
      
         Some of the XML elements used in a pipeline configuration
            file apply to both service provider and service requester pipelines.
         

         
      

      
      
      
         
         
            
            	The <cics_json_handler_java> element

               Specifies the attributes of the handler program for JSON messages in Java-based JSON
               pipelines. 
            

            
            	The <jvmserver> element

               Specifies the name of the JVMSERVER resource.
            

            
            	The <repository> element

               Specifies the directory name of the Axis2 repository.
            

            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      The <cics_json_handler_java> element

      
      
      
      
      
         Specifies the attributes of the handler program for JSON
            messages in Java-based JSON pipelines. 
         

         
         
         
            Used in:

            
               
               	Service provider

               
               
            

            
         

         
         
         
            Contained by:

            
               
               	The <service_handler_list> element

               
               
               	The <terminal_handler> element

               
               
            

            
         

         
         
         
            Contains:

            
               
               	A <jvmserver> element. 
               

               
               
               	An optional <repository> element. 
               

               
               
            

            
         

         
         
         
            Example

            The following example shows the
               XML for the Java-based JSON handler and its nested elements:
            

            <?xml version="1.0" encoding="EBCDIC-CP-US"?>
<provider_pipeline xmlns="http://www.ibm.com/software/htp/cics/pipeline">
  <service>
    <terminal_handler>
      <cics_json_handler_java>
        <jvmserver>DFH$AXIS</jvmserver>
        <repository>/usr/lpp/cicsts//lib/pipeline/repository</repository>
      </cics_json_handler_java>
    </terminal_handler>
  </service>
  <apphandler_class>com.ibm.cicsts.axis2.CICSAxis2ApplicationHandler</apphandler_class>
</provider_pipeline>

            

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      The <jvmserver> element
      

      
      
      
      
      
         Specifies the name of the JVMSERVER resource.

         
         
         This element identifies the name of the JVMSERVER resource,
            which will process the request. If a value is not supplied, an error
            message is generated and the PIPELINE is installed in the DISABLED
            state.
         

         
         
         
            Used in:

            
               
               	Service provider

               
               
               	Service requester

               
               
            

            
         

         
         
         
            Contained by:

            
               
               	<cics_json_handler_java> element
               

               
               
               	<cics_soap_1.1_handler_java> element
               

               
               
               	<cics_soap_1.2_handler_java> element
               

               
               
            

            
         

         
         
         
            Example
<jvmserver>JVMSERVER_NAME</jvmserver>

            

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      The <repository> element
      

      
      
      
      
      
         Specifies the directory name of the Axis2 repository.

         
         
         This optional element identifies the directory name of the
            Axis2 repository. If you use this option, you must specify The <jvmserver> element beforehand in the handler XML.
            If the element is not supplied then, the sample repository will be
            used. When you install  the
            sample Axis2 repository is installed in the /usr/lpp/cicsts//lib/pipeline/repository directory,
            where /usr/lpp/cicsts/ is
            the default installation directory for CICS files on z/OS® UNIX®.
         

         
         
         
            Used in:

            
               
               	Service provider

               
               
               	Service requester

               
               
            

            
         

         
         
         
            Contained by:

            
               
               	<cics_json_handler_java> element
               

               
               
               	<cics_soap_1.1_handler_java> element
               

               
               
               	<cics_soap_1.2_handler_java> element
               

               
               
            

            
         

         
         
         
            Example
<cics_soap_1.1_handler_java>
	<jvmserver>JVMSERV1</jvmserver>
	<repository>/lib/pipeline/repository</repository>
</cics_soap_1.1_handler_java>

            

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Part XII. Creating a JSON web service
      

      
      
      
         You can expose existing CICS® applications
            as JSON web services and create new CICS applications
            to act as JSON web service providers.
         

         
         
         Before you begin to create a JSON web service, you must configure
            your CICS system to support
            JSON web services. For more information, see Creating the CICS infrastructure for a JSON service provider.
         

         
         
         The CICS JSON assistant
            is a supplied utility that helps you to create the necessary artifacts
            for a new JSON web service provider application, or to enable an existing
            application as a JSON web service provider. 
            The CICS JSON assistant can create a JSON schema
               from a high-level language structure or a high-level language structure
               from an existing JSON schema; it supports COBOL, C/C++, and PL/I.
               It also generates information that is used to enable automatic runtime
               conversion of the JSON messages to containers and COMMAREAs, and vice
               versa. This information is used by the CICS JSON
               web services support during pipeline processing.
            

            
            Create your
               JSON web service, as described below, and validate that it works correctly:
            

            
         

         
         
         
            	Create a JSON web service. Use the JSON assistant
               to create the JSON schema or language structures and deploy them into CICS. Use the
               PIPELINE
                  SCAN command to automatically create the required CICS resources.
            

            
            	Start the JSON web service to test that it works as you
                  intended.

            
         

         
         
         These steps are explained in more detail in the following
            topics.
         

         
         
      

      
      
      
      
         
         
            
            	The CICS JSON assistant

               The CICS JSON assistant is a set of batch utilities that creates a mapping between
               JSON schema and language structures. This mapping is used by CICS at runtime to do
               the transformation between JSON and application data. The assistant supports rapid
               deployment of CICS applications for use in service providers and service requesters,
               with the minimum of programming effort.
            

            
            	Creating a JSON service provider application by using the JSON assistant

               You can create a service provider application from a JSON schema that complies with
               JSON schema v4 (draft), or from a high-level language data structure. The CICS JSON
               assistant helps you to deploy your CICS applications in a service provider setting.
            

            
         

         
      

      
      
   
      
      
      
      The CICS JSON assistant

      
      
      
      
         The CICS® JSON assistant is a set of batch
            utilities that creates a mapping between JSON schema and language structures. This
            mapping is used
            by CICS at runtime to do the transformation between JSON and application data. The
            assistant
            supports rapid deployment of CICS applications for use in
            service providers and service requesters, with the minimum of programming effort.
         

         
         
         When you use the JSON assistant for CICS,
            you do not have to write your own code for parsing inbound messages
            and for constructing outbound messages; CICS maps
            data between the JSON message and the application program's data structure.
         

         
         
         The assistant can create a JSON schema from a high-level language
            structure or a high-level language structure from an existing JSON
            schema, and supports COBOL, C/C++, and PL/I. It also generates information
            used to enable automatic runtime conversion of the JSON messages to
            containers and COMMAREAs, and vice versa.
         

         
         
         The CICS JSON assistant
            comprises two utility programs:
            
               
               	DFHLS2JS

               
               
               	Generates a web service binding file from a language structure.
                  This utility also generates a JSON schema.
               

               
               
               
               	DFHJS2LS

               
               
               	Generates a web service binding file from a JSON schema. This
                  utility also generates a language structure that you can use in your
                  application programs.
               

               
               
            

            The JCL procedures to run both programs are in the hlq.XDFHINST library.
         

         
         
         For more information about the JSON assistant utility programs
            and data mappings, see the following topics.
         

         
         
      

      
      
      
      
         
         
            
            	DFHLS2JS: High-level language to JSON schema conversion for request-response services

               The DFHLS2JS procedure generates a JSON schema file from a high-level language data
               structure. You can use DFHLS2JS when you expose a CICS application program as a service
               provider. 
            

            
            	DFHJS2LS: JSON schema to high-level language conversion for request-response services

               The DFHJS2LS procedure generates a high-level language data structure and a web service
               binding file from a JSON schema. You can use DFHJS2LS when you prepare to create a
               CICS application program as a service provider. 
            

            
            	DFHJS2LS: JSON schema to high-level language conversion for RESTful services

               The DFHJS2LS procedure generates a high-level language data structure and a web service
               binding file from a JSON schema. You can use DFHJS2LS when you prepare to create a
               RESTful JSON service provider.
            

            
            	Mapping levels for the CICS JSON assistants

               A mapping is the set of rules that specifies how information is converted between
               language structures and JSON schemas. To benefit from the most sophisticated mappings
               available, you are recommended to set the MAPPING-LEVEL parameter in the CICS assistants to the latest level.
            

            
            	High-level language and JSON schema mapping

               Use the CICS assistants to generate mappings between high-level language structures
               and JSON schemas. The CICS assistants also generate JSON schemas from high-level language
               data structures, or vice versa.
            

            
            	Variable arrays of elements in DFHJS2LS

               JSON can contain arrays of varying numbers of elements. In general JSON Schemas that
               contain varying numbers of elements do not map efficiently into a single high-level
               language data structure. CICS uses container-based mappings or inline mappings to
               handle varying numbers of elements in JSON data.
            

            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      DFHLS2JS: High-level language to JSON schema conversion for
         request-response services
      

      
      
      
      
         The DFHLS2JS procedure generates a JSON schema file from
            a high-level language data structure. You can use DFHLS2JS when you
            expose a CICS® application program
            as a service provider. 
         

         
         
         
            The job control statements for DFHLS2JS, its symbolic
               parameters, its input parameters and their descriptions, and an example
               job help you to use this procedure.
            

            
            The DFHLS2JS JCL procedure
               is installed in the dataset HLQ.SDFHMOBI,
               where HLQ is the high-level qualifier where JSON
               web services is installed.
            

            
            There are several usage
               modes for DFHLS2JS and DFHJS2LS according to your requirements:
               
                  
                  	DFHLS2JS: High-level language to JSON schema conversion for linkable interface

                  
                  
                  	DFHJS2LS: JSON schema to high-level language conversion for linkable interface

                  
                  
                  	High-level language to JSON schema
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level language
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level
                        language conversion for RESTful services

                  
                  
               

               
            

            
         

         
         
         
            Job control statements for DFHLS2JS

            
               
               	JOB

               
               
               	Starts the job.

               
               
               
               	EXEC

               
               
               	Specifies the procedure name (DFHLS2JS).

               
               
               
               	INPUT.SYSUT1 DD

               
               
               	Specifies the input. The input parameters are typically specified
                  in the input stream. However, they can be defined in a data set or
                  in a member of a partitioned data set.
               

               
               
            

            
         

         
         
         
            Symbolic parameters
The following symbolic
            parameters are defined in DFHLS2JS:
            
               
               	JAVADIR=path

               
               
               	Specifies the name of the Java™ directory
                  that is used by DFHLS2JS. The value of this parameter is appended
                  to /usr/lpp/ to produce a complete path name
                  of /usr/lpp/path. You must
                  specify the JAVADIR, there is no default.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the JAVADIR parameter.
               

               
               
               
               	PATHPREF=prefix

               
               
               	Specifies a prefix that extends the z/OS® UNIX™ directory path that is used
                  on other parameters, or '' (empty string) if no prefix
                  is used.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the PATHPREF parameter.
               

               
               
               
               	SERVICE=value

               
               
               	Use this parameter only when directed to do so by IBM® Support.
               

               
               
               
               	TMPDIR=tmpdir

               
               
               	Specifies the location of a directory in z/OS UNIX that
                  DFHLS2JS uses as a temporary workspace. The user ID used to run the
                  job must have read and write permission to this directory.
               

               
               
               	The default value is /tmp.
               

               
               
               
               	TMPFILE=tmpprefix

               
               
               	Specifies a prefix that DFHLS2JS uses to construct the names of
                  the temporary workspace files.
               

               
               
               	The default value is LS2JS.
               

               
               
               
               	USSDIR=path

               
               
               	Specifies the name of the CICS TS
                  directory in the UNIX System
                  Services file system. The value of this parameter is appended to /usr/lpp/cicsts/ to
                  produce a complete path name of /usr/lpp/cicsts/path.
                  This must be specified as '.' (period) if the default
                  is used. 
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the USSDIR parameter.
               

               
               
            

            
         

         
         
         
            The temporary workspace

            DFHLS2JS
               creates the following three temporary files at run time:
               
                  
                  	tmpdir/tmpprefix.in

                  
                  
                  	tmpdir/tmpprefix.out

                  
                  
                  	tmpdir/tmpprefix.err

                  
                  
               

               Where: 
               
                  
                  	tmpdir is the value that
                     is specified in the TMPDIR parameter.
                  

                  
                  
                  	tmpprefix is the value that
                     is specified in the TMPFILE parameter.
                  

                  
                  
               

               The default names for the files, when TMPDIR and TMPFILE are
               not specified, are as follows:
               
                  
                  	/tmp/LS2JS.in

                  
                  
                  	/tmp/LS2JS.out

                  
                  
                  	/tmp/LS2JS.err

                  
                  
               

               
            

            
            Important: DFHLS2JS does not lock access to the
               generated z/OS UNIX file names. Therefore, if two or more instances
               of DFHLS2JS run concurrently, and use the same temporary workspace
               files, nothing prevents one job from overwriting the workspace files
               while another job is using them, leading to unpredictable failures.
            

            
             Therefore,
               you are advised to devise a naming convention, and operating procedures,
               that avoid this situation. For example, you can use the system symbolic
               parameter SYSUID to generate workspace file names
               that are unique to an individual user. These temporary files are deleted
               before the end of the job.
            

            
         

         
         
         
            Input parameters for DFHLS2JS

            
               PDSLIB=value
               
               [ PDSCP=value
               ] 
               {  
               REQMEM(data-value
               ) 
               RESPMEM(data-value
               ) 
               } 
               { 
               [ REQUEST-CHANNEL=
               value
               [ RESPONSE-CHANNEL=
               value ] 
               ] 
               } 
               { 
               { 
               LANG=COBOL 
               | LANG=PLI-ENTERPRISE
               
               | LANG=PLI-OTHER
               
               } 
               | 
               { 
               LANG=C 
               | LANG=CPP 
               } 
               [ STRUCTURE=
               (
               { 
               DFHREQUEST
                |  [request] 
               } 
               ,
               { 
               DFHRESPONSE
                |  [response] 
               } 
               ) ] 
               } 
               
               
               PGMNAME=value
               
               [ TRANSACTION=
               name ] 
               [ USERID=id
               ] 
               
               [ URI=value
               ] 
               [ {  
               PGMINT=CHANNEL
               
               [ CONTID=value
               ] 
               
               | PGMINT=COMMAREA
               
               } ] 
               
               [ { 
               MAPPING-LEVEL=1.0
               
               | MAPPING-LEVEL=1.1
               
               | 
               { 
               MAPPING-LEVEL=1.2
               
               | MAPPING-LEVEL=2.0
               
               | 
               { 
               MAPPING-LEVEL=2.1
               
               | MAPPING-LEVEL=2.2
               
               | 
               MAPPING-LEVEL=3.0
               
               { 
               DATETIME=UNUSED
               
               | [ DATETIME=
               PACKED15 ] 
               } 
               { 
               DATA-TRUNCATION=
               DISABLED 
               | [ DATA-TRUNCATION=
               ENABLED ] 
               } 
               
               | MAPPING-LEVEL=4.0
               [ { 
               CHAR-OCCURS=
               STRING 
               | CHAR-OCCURS=ARRAY
               
               } ] 
               
               } 
               [ { 
               CHAR-VARYING=COLLAPSE
               
               | CHAR-VARYING=BINARY
               
               } ] 
               } 
               [ { 
               CHAR-VARYING=
               NO 
               | CHAR-VARYING=NULL
               
               } ] 
               } ] 
               [ { 
               MINIMUM-RUNTIME-LEVEL=
               MINIMUM 
               | MINIMUM-RUNTIME-LEVEL=CURRENT
               
               | MINIMUM-RUNTIME-LEVEL=1.0
               
               | MINIMUM-RUNTIME-LEVEL=1.1
               
               | MINIMUM-RUNTIME-LEVEL=1.2
               
               | 
               { 
               MINIMUM-RUNTIME-LEVEL=2.0
               
               | MINIMUM-RUNTIME-LEVEL=2.1
               
               | MINIMUM-RUNTIME-LEVEL=2.2
               
               | MINIMUM-RUNTIME-LEVEL=3.0
               
               | MINIMUM-RUNTIME-LEVEL=
               4.0 
               } 
               } ] 
               
               [ HTTPPROXY=
               { 
               domain name
                | IP address
               } 
               :port number ] 
               [ HTTPPROXY-USERNAME=
               value ] 
               [ HTTPPROXY-PASSWORD=
               value ] 
               
               [ CCSID=value
               ] 
               { 
               SYNCONRETURN=
               NO 
               | [ SYNCONRETURN=
               YES ] 
               } 
               WSBIND=value 
               JSON-SCHEMA-REQUEST=value
               
               JSON-SCHEMA-RESPONSE=value
               
               LOGFILE=value
               
               
            

         

         
         
         
            Parameter use

            
               
               	You can specify the input parameters in any order.

               
               
               	Each parameter must start on a new line.

               
               
               	A parameter, and its continuation character, if you use one, must
                  not extend beyond column 72; columns 73 - 80 must contain blanks.
               

               
               
               	If a parameter is too long to fit on a single line, use an asterisk
                  (*) character at the end of the line to indicate that the parameter
                  continues on the next line. Everything, including spaces before the
                  asterisk is considered part of the parameter. For example:WSBIND=wsbinddir*
/app1

                  is equivalent toWSBIND=wsbinddir/app1

                  

               
               
               	A # character in the first character position of the line is a
                  comment character. The line is ignored.
               

               
               
               	A comma in the last character position of the line is an optional
                  line separator, and is ignored.
               

               
               
            

            
         

         
         
         
            Parameter descriptions

            
               
               
               	CCSID=value

               
               
               	Specifies the CCSID that is used at run time to encode character
                  data in the application data structure. The value of this parameter
                  overrides the value of the LOCALCCSID system
                  initialization parameter. The value must be an
                  EBCDIC CCSID that is supported by Java and z/OS conversion
                     services. If you do not specify this parameter, the application
                  data structure is encoded by using the CCSID specified in the system
                  initialization parameter.
               

               
               
            

            
            
               
               	CHAR-VARYING=NO|NULL|COLLAPSE|BINARY

               
               
               	Specifies how character fields in the language structure are mapped
                  when the mapping level is 1.2 or higher. A character field in COBOL
                  is a Picture clause of type X, for example PIC(X) 10;
                  a character field in C/C++ is a character array. You can select these
                  options:
                  
                     
                     	NO

                     
                     
                     	Character fields are mapped to a JSON string and are processed
                        as fixed-length fields. The maximum length of the data is equal to
                        the length of the field. NO is the default value for the CHAR-VARYING parameter
                        for COBOL and PL/I at mapping levels 2.0 and earlier.
                     

                     
                     
                     	This value does not apply to  Enterprise and Other PL/I language
                        structures.
                     

                     
                     
                     
                     	NULL

                     
                     
                     	Character fields are mapped to a JSON string and are processed
                        as null-terminated strings. CICS adds
                        a terminating null character when transforming from a JSON message.
                        The maximum length of the character string is calculated as one character
                        less than the length indicated in the language structure. NULL is
                        the default value for the CHAR-VARYING parameter
                        for C/C++.
                     

                     
                     
                     	This value does not apply to  Enterprise and Other PL/I language
                        structures.
                     

                     
                     
                     
                     	COLLAPSE

                     
                     
                     	Character fields are mapped to a  JSON string. Trailing white
                        space in the field is not included in the JSON message. The inbound
                        JSON message is parsed to remove all leading, trailing, and embedded
                        white space. COLLAPSE is the default value for the CHAR-VARYING parameter
                        for COBOL and PL/I at mapping level 2.1 onwards.
                     

                     
                     
                     
                     	BINARY

                     
                     
                     	Character fields are mapped to a JSON string containing base64
                        encoded data and are processed as fixed-length fields. The BINARY
                        value on the CHAR-VARYING parameter is available
                        only at mapping levels 2.1 and onwards. 
                     

                     
                     
                  

                  
               

               
               
               
               	CHAR-OCCURS=STRING|ARRAY

               
               
               	Specifies how character arrays in the language structure are mapped
                  when the mapping level is 4.0 or higher. For example, PIC
                     X OCCURS 20. This parameter is only for use by COBOL language.
                  
                     
                     
                     	ARRAY

                     
                     
                     	Character arrays are mapped to a JSON array. This means that every
                        character is mapped as an individual JSON element. This is also the
                        behaviour at mapping levels 3.0 and lower. 
                     

                     
                     
                     	

                     
                     
                     
                     	STRING

                     
                     
                     	Character arrays are mapped to an JSON string. This means that
                        the entire COBOL array is mapped as a single JSON element. 
                     

                     
                     
                  

                  
               

               
               
               
               	CONTID=value

               
               
               	In a service provider, specifies the name of the container that
                  holds the top-level data structure that is used to represent a JSON
                  message. 
                  The length of the container that CICS passes to the target application program
                     is the greater of the lengths of the request container and the response
                     container.
                  

                  
               

               
               
               
               	DATA-TRUNCATION=DISABLED|ENABLED

               
               
               	Specifies if variable length data is tolerated in a fixed-length
                  field structure:
                  
                     
                     	DISABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS rejects the
                        truncated data and issues an
                        error message. 
                     

                     
                     
                     
                     	ENABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS tolerates the
                        truncated data and processes
                        the missing data as null values.
                     

                     
                     
                  

                  
               

               
               
               
               	DATETIME=UNUSED|PACKED15

               
               
               	Specifies if JSON dateTime properties in the high-level language
                  structure are mapped as timestamps:
                  
                     
                     	PACKED15

                     
                     
                     	Any JSON dateTime properties are mapped as timestamps. 

                     
                     
                     
                     	UNUSED

                     
                     
                     	Any JSON dateTime properties are not mapped as timestamps. 

                     
                     
                  

                  You can set this parameter at a mapping level of 3.0.
               

               
               
               
               	HTTPPROXY={domain name:port
                        number}|{IP address:port number}

               
               
               	If your JSON schema contains references to other JSON schema files
                  that are on the internet, and the system on which you are running
                  DFHLS2JS uses a proxy server to access the internet, specify the domain
                  name or IP address and the port number of the proxy server. For example: HTTPPROXY=proxy.example.com:8080

                  In
                  other cases, this parameter is not required.

               
               
               
               	HTTPPROXY-PASSWORD=value

               
               
               	Specifies the HTTP proxy password that must be used with HTTPPROXY-USERNAME if
                  the system on which you are running DFHLS2JS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
               
               	HTTPPROXY-USERNAME=value

               
               
               	Specifies the HTTP proxy user name that must be used with HTTPPROXY-PASSWORD if
                  the system on which you are running DFHLS2JS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
            

            
            
               
               	JSON-SCHEMA-REQUEST=value

               
               
               	This is a mandatory parameter. 

               
               
               	The value indicates the UNIX System
                  Services location where the request JSON schema is stored.
               

               
               
            

            
            
               
               	JSON-SCHEMA-RESPONSE=value

               
               
               	This is a mandatory parameter. 

               
               
               	The value indicates the UNIX System
                  Services location where the response JSON schema is stored.
               

               
               
            

            
            
               
               	LANG=COBOL

               
               
               	Specifies that the programming language of the high-level language
                  structure is COBOL.
               

               
               
               
               	LANG=PLI-ENTERPRISE

               
               
               	Specifies that the programming language of the high-level language
                  structure is Enterprise PL/I.
               

               
               
               
               	LANG=PLI-OTHER

               
               
               	Specifies that the programming language of the high-level language
                  structure is a level of PL/I other than Enterprise PL/I.
               

               
               
               
               	LANG=C

               
               
               	Specifies that the programming language of the high-level language
                  structure is C.
               

               
               
               
               	LANG=CPP

               
               
               	Specifies that the programming language of the high-level language
                  structure is C++.
               

               
               
               
               	LOGFILE=value

               
               
               	The fully qualified z/OS UNIX name of the file into which
                  DFHLS2JS writes its activity log and trace information. DFHLS2JS creates
                  the file, but not the directory structure, if it does not exist.
                  Typically,
                     you do not use this file, but it might be requested by the IBM service organization
                     if you
                     encounter problems with DFHLS2JS. 
                  

                  
               

               
               
               
               	MAPPING-LEVEL={1.0|1.1|1.2|2.0|2.1|2.2|3.0|4.0}

               
               
               	Specifies the level of mapping that DFHLS2JS uses when you generate
                  the web service binding file and JSON schema. You can select these
                  options:
                  
                     
                     	1.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	Use this mapping level to generate JSON schema using the full
                        set of options available.
                     

                     
                     
                     
                     	4.0

                     
                     
                     	Use this mapping level with a  region.
                        At this mapping level you can use COBOL OCCURS DEPENDING ON fields
                        and the CHAR-OCCURS parameter.
                     

                     
                     
                  

                  For more information about mapping levels, see Mapping levels for the CICS JSON assistants.
               

               
               
               
               	MINIMUM-RUNTIME-LEVEL={MINIMUM|1.0|1.1|1.2|2.0|2.1|2.2|3.0|4.0|CURRENT}

               
               
               	Specifies the minimum CICS runtime
                  environment into which the web service binding file can be deployed.
                  If you select a level that does not match the other parameters that
                  you specified, you receive an error message. You can select these
                  options:
                  
                     
                     	MINIMUM

                     
                     
                     	The lowest possible runtime level of CICS is allocated automatically given the parameters
                        that you selected.
                     

                     
                     
                     
                     	1.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	The generated web service binding file deploys into a  region
                        or later. 
                        Note: JSON support is only available from  onwards.
                        

                        
                     

                     
                     
                     
                     	4.0

                     
                     
                     	The generated web service binding file deploys successfully into
                        a  region
                        or above. With this runtime level, you can use a mapping level of
                        4.0 or below for the MAPPING-LEVEL parameter.
                        You can use any optional parameter at this level.
                     

                     
                     
                     
                     	CURRENT

                     
                     
                     	The generated web service binding file deploys successfully into
                        a CICS region at the same runtime
                        level as the one you are using to generate the web service binding
                        file.
                     

                     
                     
                  

                  
               

               
               
               
               	PDSLIB=value

               
               
               	Specifies the name of the partitioned data set that contains the
                  high-level language data structures to be processed. The data set
                  members that are used for the request and response are specified in
                  the REQMEM and RESPMEM parameters.
                  Restriction: The records in the partitioned data set must have
                     a fixed length of 80 bytes.
                  

                  
               

               
               
               
               	PDSCP=value

               
               
               	Specifies the code page that is used in the partitioned data set
                  members that are specified in the REQMEM and RESPMEM parameters,
                  where value is a CCSID number or a Java code page number. If this parameter is
                  not specified, the z/OS UNIX System Services code page is
                  used. For example, you might specify PDSCP=037.
               

               
               
               
               	PGMINT=CHANNEL|COMMAREA

               
               
               	For a service provider, specifies how CICS passes data to the target application program:
                  
                     
                     
                     	CHANNEL

                     
                     
                     	CICS uses a channel interface
                        to pass data to the target application program. 
                        
                           
                           	In mapping levels earlier than 3.0, the channel can contain only
                              one container, which is used for both input and output. Use the CONTID parameter
                              to specify the name of the container. The default name is DFHWS-DATA.
                           

                           
                           
                           	At mapping level 3.0, the channel can contain multiple containers.
                              Use the REQUEST-CHANNEL and RESPONSE-CHANNEL parameters.
                              Do not specify PDSLIB, REQMEM,
                              or RESPMEM.
                           

                           
                           
                        

                        
                     

                     
                     
                     
                     	COMMAREA

                     
                     
                     	CICS uses a communication
                        area to pass data to the target application program.
                     

                     
                     
                  

                  
                  When the target application program has processed
                     the request, it must use the same mechanism to return the response.
                     If the request was received in a communication area, then the response
                     must be returned in the communication area; if the request was received
                     in a container, the response must be returned in a container. The
                     length of the communication area or container that CICS passes to the target application
                     program
                     is the greater of the lengths of the request communication area or
                     container and the response communication area or container.
                  

                  
               

               
               
               
               	PGMNAME=value

               
               
               	Specifies the name of the CICS PROGRAM
                  resource for the target application program that is exposed as a web
                  service. The CICS web service
                  support links to this program.
               

               
               
               
               	REQMEM=value

               
               
               	Specifies the name of the partitioned data set member that contains
                  the high-level language structure for the web service request. For
                  a service provider, the web service request is the input to the application
                  program.
               

               
               
               
               	REQUEST-CHANNEL=value

               
               
               	Specifies the name and location of a channel description document.
                  The channel description describes the containers that the web service
                  provider application can use in its interface when it receives a JSON
                  message from a web service requester. The channel description is a
                  JSON document that must conform to the CICS supplied
                  channel schema.
               

               
               
               	You can use this parameter at mapping level 3.0 only. 

               
               
               
               	RESPMEM=value

               
               
               	 Specifies the name of the partitioned data set member that contains
                  the high-level language structure for the web service response. For
                  a service provider, the web service response is the output from the
                  application program. 
                  Omit this parameter if no response is involved;
                     that is, for one-way messages.
                  

                  
               

               
               
               
               	RESPONSE-CHANNEL=value

               
               
               	Specifies the name and location of a channel description document.
                  The channel description describes the containers that the web service
                  provider application can use in its interface when it sends a JSON
                  response message to a web service requester. The channel description
                  is a JSON document that must conform to the CICS supplied channel schema.
               

               
               
               	You can use this parameter at mapping level 3.0 only.

               
               
               
               	STRUCTURE=(request,response)

               
               
               	For C and C++ only, specifies the names of the high-level structures
                  that are contained in the partitioned data set members that are specified
                  in the REQMEM and RESPMEM parameters:
                  
                     
                     
                     	request

                     
                     
                     	Specifies the name of the high-level structure that contains the
                        request when the REQMEM parameter is specified.
                        The default value is DFHREQUEST.
                     

                     
                     
                     	The partitioned data set member must contain a high-level structure
                        with the name that you specify or a structure named DFHREQUEST if
                        you do not specify a name.
                     

                     
                     
                     
                     	response

                     
                     
                     	Specifies the name of the high-level structure that contains the
                        response when the RESPMEM parameter is specified.
                        The default value is DFHRESPONSE.
                     

                     
                     
                     	If you specify a value, the partitioned data set member must contain
                        a high-level structure with the name that you specify or a structure
                        named DFHRESPONSE if you do not specify a name.
                     

                     
                     
                  

                  
               

               
               
               
               	SYNCONRETURN=NO|YES

               
               
               	Specifies whether the remote web service can issue a sync point. 
                  
                     
                     
                     	NO

                     
                     
                     	The remote web service cannot issue a sync point. This value is
                        the default. If the remote web service issues a sync point, it fails
                        with an ADPL abend.
                     

                     
                     
                     
                     	YES

                     
                     
                     	The remote web service can issue a sync point. If you select YES,
                        the remote task is committed as a separate unit of work when control
                        returns from the remote web service. If the remote web service updates
                        a recoverable resource and a failure occurs after it returns, the
                        update to that resource cannot be backed out.
                     

                     
                     
                  

                  
               

               
               
               
               	TRANSACTION=name

               
               
               	In a service provider, this parameter specifies the one to four
                  character name of an alias transaction that can start the pipeline.
                  The value of this parameter is used to define the TRANSACTION attribute
                  of the URIMAP resource when it is created automatically by using the PIPELINE scan
                  command. 
                  
                     
                        
                        	Acceptable characters:
                           A - Z, a - z, 0 - 9, $,
                                 @, #, _, <, >

                           
                        
                        
                        
                     

                     
                  

                  
               

               
               
               
               	URI=value

               
               
               	This parameter specifies the relative or absolute URI that a client
                  uses to access the web service. CICS uses
                  the value that is specified when it generates a URIMAP resource from
                  the web service binding file that is created by DFHLS2JS. The parameter
                  specifies the path component of the URI to which the URIMAP definition
                  applies. 
               

               
               
               
               	USERID=id

               
               
               	In a service provider, this parameter specifies a one to eight
                  character user ID, which can be used by any web client. For an application-generated
                  response or a web service, the alias transaction is attached under
                  this user ID. The value of this parameter is used to define the USERID attribute
                  of the URIMAP resource when it is created automatically by using the PIPELINE scan
                  command.
                  
                     
                        
                        	Acceptable characters:
                           A - Z, a - z, 0 - 9, $,
                                 @, #

                           
                        
                        
                        
                     

                     
                  

                  
               

               
               
               
               	WSBIND=value

               
               
               	The fully qualified z/OS UNIX name of the web service binding
                  file. DFHLS2JS creates the file, but not the directory structure,
                  if it does not exist. The file extension is .wsbind.
               

               
               
            

            
         

         
         
         
            Other information

            
               
               	The user ID that DFHLS2JS uses to run must be configured to use UNIX System Services.
                  The user ID
                  must have read permission to the CICS z/OS UNIX file
                  structure and PDS libraries and write permission to the directories
                  specified on the LOGFILE, WSBIND,
                  and JSON Schema parameters.
               

               
               
               	The user ID must have a sufficiently large storage allocation
                  to run Java.
               

               
               
               	The JCL has a maximum parameter length of 100 characters. This
                  parameter length can be increased by using the STDPARM statement,
                  for more information, see .
               

               
               
            

            
         

         
         
         
            Example
//LS2JS JOB  'accounting information',name,MSGCLASS=A
//  SET QT=''''
//JCLLIB JCLLIB ORDER=FPHLQ.SDFHMOBI
//JAVAPROG EXEC DFHLS2JS,
// TMPFILE=&amp;QT.&SYSUID.&QT,
// PATHPREF='',
// USSDIR='',
// JAVADIR='java6'
//INPUT.SYSUT1 DD *
PDSLIB=CICSHLQ.SDFHSAMP
REQMEM=DFH0XCP4
RESPMEM=DFH0XCP4
JSON-SCHEMA-REQUEST=/u/exampleapp/json/example_request.json
JSON-SCHEMA-RESPONSE=/u/exampleapp/json/example_response.json
LANG=COBOL
LOGFILE=/u/exampleapp/wsbind/example.log
MINIMUM-RUNTIME-LEVEL=2.1
MAPPING-LEVEL=2.1
CHAR-VARYING=COLLAPSE
PGMNAME=DFH0XCMN
URI=http://myserver.example.org:8080/exampleApp/example
PGMINT=COMMAREA
SYNCONRETURN=YES 
WSBIND=/u/exampleapp/wsbind/example.wsbind
/*


            

         
         
      

      
      
      
      
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJS2LS: JSON schema to high-level language conversion for
         request-response services
      

      
      
      
      
         The DFHJS2LS procedure generates a high-level language
            data structure and a web service binding file from a JSON schema.
            You can use DFHJS2LS when you prepare to create a CICS® application program as a service provider. 
         

         
         
         
            The job control statements for DFHJS2LS, its symbolic
               parameters, its input parameters and their descriptions, and an example
               job help you to use this procedure.
            

            
            The DFHJS2LS JCL procedure
               is installed in the dataset HLQ.SDFHMOBI,
               where HLQ is the high-level qualifier where JSON
               web services is installed.
            

            
            There are several usage
               modes for DFHLS2JS and DFHJS2LS according to your requirements:
               
                  
                  	DFHLS2JS: High-level language to JSON schema conversion for linkable interface

                  
                  
                  	DFHJS2LS: JSON schema to high-level language conversion for linkable interface

                  
                  
                  	High-level language to JSON schema
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level language
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level
                        language conversion for RESTful services

                  
                  
               

               
            

            
         

         
         
         
            Job control statements for DFHJS2LS

            
               
               	JOB

               
               
               	Starts the job.

               
               
               
               	EXEC

               
               
               	Specifies the procedure name (DFHJS2LS).

               
               
               
               	INPUT.SYSUT1 DD

               
               
               	Specifies the input. The input parameters are usually specified
                  in the input stream. However, they can be defined in a data set or
                  in a member of a partitioned data set.
               

               
               
            

            
         

         
         
         
            Symbolic parameters
The following symbolic
            parameters are defined in DFHJS2LS:
            
               
               	JAVADIR=path

               
               
               	Specifies the name of the Java™ directory
                  that is used by DFHJS2LS. The value of this parameter is appended
                  to /usr/lpp/ to produce a complete path name of /usr/lpp/path.
                  You must specify the JAVADIR, there is no default.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the JAVADIR parameter.
               

               
               
               
               	PATHPREF=prefix

               
               
               	Specifies a prefix that extends the z/OS® UNIX™ directory path that is used
                  on other parameters, or '' (empty string) if no prefix
                  is used.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the PATHPREF parameter.
               

               
               
               
               	SERVICE=value

               
               
               	Use this parameter only when directed to do so by IBM® Support.
               

               
               
               
               	TMPDIR=tmpdir

               
               
               	Specifies the location of a directory in z/OS UNIX that
                  DFHJS2LS uses as a temporary workspace. The user ID under which the
                  job runs must have read and write permission to this directory.
               

               
               
               	The default value is /tmp.
               

               
               
               
               	TMPFILE=tmpprefix

               
               
               	Specifies a prefix that DFHJS2LS uses to construct the names of
                  the temporary workspace files.
               

               
               
               	The default value is JS2LS.
               

               
               
               
               	USSDIR=path

               
               
               	Specifies the name of the CICS TS
                  directory in the UNIX System
                  Services file system. The value of this parameter is appended to /usr/lpp/cicsts/ to
                  produce a complete path name of /usr/lpp/cicsts/path.
                  This must be specified as '.' (period) if the default
                  is used. 
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the USSDIR parameter.
               

               
               
            

            
         

         
         
         
            The temporary work space

            DFHJS2LS
               creates the following three temporary files at run time:
               
                  
                  	tmpdir/tmpprefix.in

                  
                  
                  	tmpdir/tmpprefix.out

                  
                  
                  	tmpdir/tmpprefix.err

                  
                  
               

               where: 
               
                  
                  	tmpdir is the value that
                     is specified in the TMPDIR parameter.
                  

                  
                  
                  	tmpprefix is the value that
                     is specified in the TMPFILE parameter.
                  

                  
                  
               

               The default names for the files, when TMPDIR and TMPFILE are
               not specified, are as follows:
               
                  
                  	/tmp/JS2LS.in

                  
                  
                  	/tmp/JS2LS.out

                  
                  
                  	/tmp/JS2LS.err

                  
                  
               

               
            

            
            Important:  DFHJS2LS does not lock access to
               the generated z/OS UNIX file names. Therefore, if two or more instances
               of DFHJS2LS run concurrently, and use the same temporary workspace
               files, nothing prevents one job from overwriting the workspace files
               while another job is using them, leading to unpredictable failures. 
            

            
            Therefore,
               you are advised to devise a naming convention, and operating procedures,
               that avoid this situation. For example, you can use the system symbolic
               parameter SYSUID to generate workspace file names
               that are unique to an individual user. These temporary files are deleted
               before the end of the job.
            

            
         

         
         
         
            Input parameters for DFHJS2LS

            
               PDSLIB=value
               
               [ PDSCP=value
               ] 
               REQMEM(data-value
               ) 
               RESPMEM(data-value
               ) 
               { 
               { 
               LANG=COBOL 
               | LANG=PLI-ENTERPRISE
               
               | LANG=PLI-OTHER
               
               } 
               | 
               { 
               LANG=C 
               | LANG=CPP 
               } 
               [ STRUCTURE=
               (
               { 
                [request] 
               } 
               ,
               { 
                [response] 
               } 
               ) ] 
               } 
               [ 
               PGMNAME=value
               
               [ URI=value
               ] 
               [ {  
               PGMINT=CHANNEL
               
               [ CONTID=value
               ] 
               
               | PGMINT=COMMAREA
               
               } ] 
               [ TRANSACTION=
               name ] 
               [ USERID=id
               ] 
               ] 
               [ { 
               MAPPING-LEVEL=1.0
               
               | MAPPING-LEVEL=1.1
               
               | MAPPING-LEVEL=1.2
               
                     	<Advanced data mapping (mapping level 1.2 and higher)>
               
               | MAPPING-LEVEL=2.0
               
               | MAPPING-LEVEL=2.1
               
                     	<Advanced data mapping (mapping level 2.1 and higher)>
               
               | MAPPING-LEVEL=2.2
               
                     	<Advanced data mapping (mapping level 2.2 and higher)>
               
               | MAPPING-LEVEL=3.0
               { 
               DATETIME=PACKED15
               
               | [ DATETIME=
               STRING ] 
               } 
               { 
               DATA-TRUNCATION=
               DISABLED 
               | [ DATA-TRUNCATION=
               ENABLED ] 
               } 
               
               } ] 
               [ MAPPING-OVERRIDES
               =
               { 
               SAME-AS-MAPPING-LEVEL
               
               | [ UNDERSCORES-AS-HYPHENS
               ] 
               | [ LESS-DUP-NAMES ] 
               } 
               
               ] 
               [ { 
               MINIMUM-RUNTIME-LEVEL=
               MINIMUM 
               | MINIMUM-RUNTIME-LEVEL=1.0
               
               | MINIMUM-RUNTIME-LEVEL=1.1
               
               | MINIMUM-RUNTIME-LEVEL=1.2
               
               | MINIMUM-RUNTIME-LEVEL=2.0
               
               | MINIMUM-RUNTIME-LEVEL=2.1
               
                     	<Advanced data mapping (runtime level 2.1 and higher)>
               
               | MINIMUM-RUNTIME-LEVEL=2.2
               
                     	<Advanced data mapping (runtime level 2.2 and higher)>
               
               | MINIMUM-RUNTIME-LEVEL=3.0
               
                     	<Advanced data mapping (runtime level 3.0 and higher)>
               
               | MINIMUM-RUNTIME-LEVEL=CURRENT
               
               } ] 
               
               [ HTTPPROXY=
               { 
               domain name
                | IP address
               } 
               :port number ] 
               [ HTTPPROXY-USERNAME=
               value ] 
               [ HTTPPROXY-PASSWORD=
               value ] 
               
               JSON-SCHEMA-REQUEST=value
               
               JSON-SCHEMA-RESPONSE=value
               
               [ CCSID=value
               ] 
               [ NAME-TRUNCATION=
               value ] 
               LOGFILE=value
               
               { 
               SYNCONRETURN=
               NO 
               | [ SYNCONRETURN=
               YES ] 
               } 
               WSBIND=value 
               [ { 
               WIDE-COMP3=
               NO 
               | WIDE-COMP3=YES
               
               } ] 
               
               
                  
                  Advanced data mapping (mapping level 1.2 and higher)

                  
                  
                      [ { 
                        CHAR-VARYING=NO
                        
                        | CHAR-VARYING=NULL
                        
                        | CHAR-VARYING=YES
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        CHAR-VARYING-LIMIT=
                        32767 
                        | CHAR-VARYING-LIMIT=value
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        CHAR-MULTIPLIER=
                        1 
                        | CHAR-MULTIPLIER=value
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        DEFAULT-CHAR-MAXLENGTH=
                        255 
                        | DEFAULT-CHAR-MAXLENGTH=value
                        
                        } ] 
                     

                  

                  
               

               
               
                  
                  Advanced data mapping (mapping level 2.1 and higher)

                  
                  
                      [ { 
                        INLINE-MAXOCCURS-LIMIT=
                        1 
                        | INLINE-MAXOCCURS-LIMIT=value
                        
                        } ] 
                     

                  

                  
               

               
            

         

         
         
         
            Parameter use

            
               
               	You can specify the input parameters in any order.

               
               
               	Each parameter must start on a new line.

               
               
               	A parameter, and its continuation character, if you use one, must
                  not extend beyond column 72; columns 73 - 80 must contain blanks.
               

               
               
               	If a parameter is too long to fit on a single line, use an asterisk
                  (*) character at the end of the line to indicate that the parameter
                  continues on the next line. Everything, including spaces before the
                  asterisk is considered part of the parameter. For example:WSBIND=wsbinddir*
/app1

                  is equivalent toWSBIND=wsbinddir/app1

                  

               
               
               	A # character in the first character position of the line is a
                  comment character. The line is ignored.
               

               
               
               	A comma in the last character position of the line is an optional
                  line separator, and is ignored.
               

               
               
            

            
         

         
         
         
            Parameter descriptions

            
               
               	CCSID=value

               
               
               	Specifies the CCSID that is used at run time to encode character
                  data in the application data structure. The value of this parameter
                  overrides the value of the LOCALCCSID system
                  initialization parameter. The value must be an
                  EBCDIC CCSID that is supported by Java and z/OS conversion
                     services. If you do not specify this parameter, the application
                  data structure is encoded by using the CCSID specified in the system
                  initialization parameter.
               

               
               
               
               	CHAR-MULTIPLIER=1|value

               
               
               	Specifies the number of bytes to allow for each character when
                  the mapping level is 1.2 or higher. The value of
                  this parameter can be a positive integer in the range of 1 - 2,147,483,647.
                  All nonnumeric character-based mappings, are subject to this multiplier.
                  Binary, numeric, zoned, and packed decimal fields are not subject
                  to this multiplier. 
                  This parameter can be useful if, for example,
                     you are planning to use DBCS characters where you might opt for a
                     multiplier of 3 to allow space for potential shift-out and shift-in
                     characters around every double-byte character at run time.
                  

                  
               

               
               
               
               	CHAR-VARYING=NO|NULL|YES

               
               
               	Specifies how variable-length character data is mapped when the
                  mapping level is 1.2 or higher. Variable-length binary data types
                  are always mapped to either a container or a varying structure. If
                  you do not specify this parameter, the default mapping depends on
                  the language specified. You can select these options:
                  
                     
                     	NO

                     
                     
                     	Variable-length character data is mapped as fixed-length strings.

                     
                     
                     
                     	NULL

                     
                     
                     	Variable-length character data is mapped to null-terminated strings.

                     
                     
                     
                     	YES

                     
                     
                     	Variable-length character data is mapped to a CHAR VARYING data
                        type in PL/I. In the COBOL, C, and C++ languages, variable-length
                        character data is mapped to an equivalent representation that comprises
                        two related elements: data-length and the data.
                     

                     
                     
                  

                  
               

               
               
               
               	CHAR-VARYING-LIMIT=32767|value

               
               
               	Specifies the maximum size of binary data and variable-length
                  character data that is mapped to the language structure when the mapping
                  level is 1.2 or higher. If the character or binary data is larger
                  than the value specified in this parameter, it is mapped to a container
                  and the container name is used in the generated language structure.
                  The value can range from 0 to the default 32,767 bytes.
               

               
               
               
               	CONTID=value

               
               
               	In a service provider, specifies the name of the container that
                  holds the top-level data structure that is used to represent a JSON
                  message. 
                  The length of the container that CICS passes to the target application program
                     is the greater of the lengths of the request container and the response
                     container.
                  

                  
               

               
               
               
               	DATA-TRUNCATION=DISABLED|ENABLED

               
               
               	Specifies if variable length data is tolerated in a fixed-length
                  field structure:
                  
                     
                     	DISABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS rejects the
                        truncated data and issues an
                        error message. 
                     

                     
                     
                     
                     	ENABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS tolerates the
                        truncated data and processes
                        the missing data as null values.
                     

                     
                     
                  

                  
               

               
               
               
               	DATETIME=PACKED15|STRING

               
               
               	Specifies how JSON date-time elements are mapped to the language
                  structure.
                  
                     
                     	PACKED15

                     
                     
                     	The default is that any JSON date-time element is processed as
                        a timestamp and is mapped to CICS ABSTIME
                        format.
                     

                     
                     
                     
                     	STRING

                     
                     
                     	The JSON date-time element is processed as text. 

                     
                     
                  

                  
               

               
               
               
               	DEFAULT-CHAR-MAXLENGTH=255|value

               
               
               	Specifies the default array length of character data in characters
                  for mappings where no length is implied in the web service description
                  document, when the mapping level is 1.2 or higher. The value of this
                  parameter can be a positive integer in the range of 1 - 2,147,483,647.
               

               
               
               
               	HTTPPROXY={domain name:port
                        number}|{IP address:port number}

               
               
               	If your WSDL contains references to other WSDL files that are
                  on the internet, and the system on which you are running DFHJS2LS
                  uses a proxy server to access the internet, specify the domain name
                  or IP address and the port number of the proxy server. For example: HTTPPROXY=proxy.example.com:8080

                  In
                     other cases, this parameter is not required.
                  

                  
               

               
               
               
               	HTTPPROXY-PASSWORD=value

               
               
               	Specifies the HTTP proxy password that must be used with HTTPPROXY-USERNAME if
                  the system on which you are running DFHJS2LS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
               
               	HTTPPROXY-USERNAME=value

               
               
               	Specifies the HTTP proxy username that must be used with HTTPPROXY-PASSWORD if
                  the system on which you are running DFHJS2LS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
               
               	INLINE-MAXOCCURS-LIMIT=1|value

               
               
               	Specifies whether inline variable repeating content is used based
                  on the maxItems JSON schema keyword. Variably repeating
                  content that is mapped inline is placed in the current container with
                  the rest of the generated language structure. The variably repeating
                  content is stored in two parts, as a counter that stores the number
                  of occurrences of the data and as an array that stores each occurrence
                  of the data. The alternative mapping for variably repeating content
                  is container-based mapping, which stores the number of occurrences
                  of the data and the name of the container where the data is placed.
                  Storing the data in a separate container has performance implications
                  that might make inline mapping preferable.
                  The INLINE-MAXOCCURS-LIMIT parameter
                     is available only at mapping level 2.1 onwards. The value of INLINE-MAXOCCURS-LIMIT can
                     be a positive integer in the range of 0 - 32,767. A value of 0 indicates
                     that inline mapping is not used. A value of 1 ensures
                     that optional elements are mapped inline. If the value of
                     the maxOccurs attribute is greater than the value of INLINE-MAXOCCURS-LIMIT,
                     container-based mapping is used; otherwise inline mapping is used. 
                  

                  
                  When
                     deciding whether you want variably repeating lists to be mapped inline,
                     consider the length of a single item of recurring data. If few instances
                     of long length occur, container-based mapping is preferable; if many
                     instances of short length occur, inline mapping is preferable.
                  

                  
               

               
               
               
               	JSON-SCHEMA-REQUEST=value

               
               
               	This is a mandatory parameter. 

               
               
               	The value indicates the UNIX System
                  Services location where the request JSON schema is stored.
               

               
               
               
               	JSON-SCHEMA-RESPONSE=value

               
               
               	This is a mandatory parameter. 

               
               
               	The value indicates the UNIX System
                  Services location where the response JSON schema is stored.
               

               
               
               
               	LANG=COBOL

               
               
               	Specifies that the programming language of the high-level language
                  structure is COBOL.
               

               
               
               
               	LANG=PLI-ENTERPRISE

               
               
               	Specifies that the programming language of the high-level language
                  structure is Enterprise PL/I.
               

               
               
               
               	LANG=PLI-OTHER

               
               
               	Specifies that the programming language of the high-level language
                  structure is a level of PL/I other than Enterprise PL/I.
               

               
               
               
               	LANG=C

               
               
               	Specifies that the programming language of the high-level language
                  structure is C.
               

               
               
               
               	LANG=CPP

               
               
               	Specifies that the programming language of the high-level language
                  structure is C++.
               

               
               
               
               	LOGFILE=value

               
               
               	The fully qualified z/OS UNIX name of the file into which
                  DFHJS2LS writes its activity log and trace information. DFHJS2LS creates
                  the file, but not the directory structure, if it does not exist.
                  Typically,
                     you do not use this file, but it might be requested by the IBM service organization
                     if you
                     encounter problems with DFHJS2LS. 
                  

                  
               

               
               
               
               	MAPPING-LEVEL={1.0|1.1|1.2|2.0|2.1|2.2|3.0}

               
               
               	Specifies the level of mapping that DFHJS2LS uses when generating
                  the web service binding file and language structure. You can select
                  these options:
                  
                     
                     	1.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	Use this mapping level to generate JSON schema using the full
                        set of options available.
                     

                     
                     
                  

                  For more information about mapping levels, see Mapping levels for the CICS assistants

               
               
               
               
               	MAPPING-OVERRIDES={SAME-AS-MAPPING-LEVEL|UNDERSCORES-AS-HYPHENS|LESS-DUP-NAMES}

               
               
               	Specifies whether the default behavior is overridden for the specified
                  mapping level when generating language structures.
                  
                     
                     	LESS-DUP-NAMES

                     
                     
                     	This parameter generates non-structural structure field names
                        with _value at the end of the name to enable direct
                        referencing to the field. For example, in the following PLI language
                        structure, when MAPPING-OVERRIDES=LESS-DUP-NAMES is specified, level
                        12 field streetName is suffixed with _value:09 streetName,                                                                                                             
    12 streetName                     CHAR(255) VARYING
   UNALIGNED,                                                                                                              
    12 filler                         BIT (7),                                                                             
    12 attr_nil_streetName_value      BIT (1),

                        The resulting
                        structure is as follows:09 streetName,                                                                                                             
    12 streetName_value               CHAR(255) VARYING
   UNALIGNED,                                                                                                              
    12 filler                         BIT (7),                                                                             
    12 attr_nil_streetName_value      BIT (1),

                        

                     
                     
                     
                     	SAME-AS-MAPPING-LEVEL

                     
                     
                     	This parameter generates language structures in the same style
                        as the mapping level. This is the default. 
                     

                     
                     
                     
                     	UNDERSCORES-AS-HYPHENS

                     
                     
                     	For COBOL only. This parameter converts any underscores in the
                        JSON schema to hyphens, rather than the character X, to improve the
                        readability of the generated COBOL language structures. If any field
                        name clashes occur, the fields are numbered to ensure they are unique.
                        For more information, see .
                     

                     
                     
                  

                  
               

               
               
               
               	MINIMUM-RUNTIME-LEVEL={MINIMUM|1.0|1.1|1.2|2.0|2.1|2.2|3.0|4.0|CURRENT}

               
               
               	Specifies the minimum CICS runtime
                  environment into which the web service binding file can be deployed.
                  If you select a level that does not match the other parameters that
                  you specified, you receive an error message. You can select these
                  options:
                  
                     
                     	MINIMUM

                     
                     
                     	The lowest possible runtime level of CICS is allocated automatically given the parameters
                        that you selected.
                     

                     
                     
                     
                     	1.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	The generated web service binding file deploys into a  region
                        or later. 
                        Note: JSON support is only available from  onwards.
                        

                        
                     

                     
                     
                     
                     	4.0

                     
                     
                     	The generated web service binding file deploys successfully into
                        a  region
                        or above. With this runtime level, you can use a mapping level of
                        4.0 or below for the MAPPING-LEVEL parameter.
                        You can use any optional parameter at this level.
                     

                     
                     
                     
                     	CURRENT

                     
                     
                     	The generated web service binding file deploys successfully into
                        a CICS region at the same runtime
                        level as the one you are using to generate the web service binding
                        file.
                     

                     
                     
                  

                  
               

               
               
               
               	NAME-TRUNCATION={LEFT|RIGHT}

               
               
               	Specifies whether JSON names are truncated from the left or the
                  right. The CICS web services
                  assistant truncates JSON names to the appropriate length for the high-level
                  language specified; by default names are truncated from the right.
               

               
               
               
               	PDSCP=value

               
               
               	Specifies the code page that is used in the partitioned data set
                  members that are specified in the REQMEM and RESPMEM parameters,
                  where value is a CCSID number or a Java code page number. If this parameter is
                  not specified, the z/OS UNIX System Services code page is
                  used. For example, you might specify PDSCP=037.
               

               
               
               
               	PDSLIB=value

               
               
               	Specifies the name of the partitioned data set that contains the
                  generated high-level language. The data set members that are used
                  for the request and response are specified in the REQMEM and RESPMEM parameters.
               

               
               
               
               	PGMINT=CHANNEL|COMMAREA

               
               
               	For a service provider, specifies how CICS passes data to the target application program:
                  
                     
                     
                     	CHANNEL

                     
                     
                     	CICS uses a channel interface
                        to pass data to the target application program.
                     

                     
                     
                     
                     	COMMAREA

                     
                     
                     	CICS uses a communication
                        area to pass data to the target application program.
                     

                     
                     
                  

                  
                  When the target application program has processed
                     the request, it must use the same mechanism to return the response.
                     If the request was received in a communication area, then the response
                     must be returned in the communication area; if the request was received
                     in a container, the response must be returned in a container. The
                     length of the communication area or container that CICS passes to the target application
                     program
                     is the greater of the lengths of the request communication area or
                     container and the response communication area or container.
                  

                  
               

               
               
               
               	PGMNAME=value

               
               
               	Specifies the name of a CICS PROGRAM
                  resource.
               

               
               
               	When DFHJS2LS is used to generate a web service binding file that
                  is used in a service provider, you must supply this parameter. It
                  specifies the resource name of the application program that is exposed
                  as a web service.
               

               
               
               	When DFHJS2LS is used to generate a web service binding file that
                  is used in a service requester, omit this parameter.
               

               
               
               
               	REQMEM=value

               
               
               	Specifies a one to six character prefix that DFHJS2LS uses to
                  generate the names of the partitioned data set members that contains
                  the high-level language structures for the web service request, which
                  is the input data to the application program.
                  DFHJS2LS generates
                     a partitioned data set member for each operation. It generates the
                     member name by appending a two digit number to the prefix.
                  

                  
                  Although
                     this parameter is optional, you must specify it if the web service
                     description contains a definition of a request.
                  

                  
               

               
               
               
               	RESPMEM=value

               
               
               	 Specifies a one to six character prefix that DFHJS2LS uses to
                  generate the names of the partitioned data set members that contains
                  the high-level language structures for the web service response, which
                  is the output data from the application program.
                  DFHJS2LS generates
                     a partitioned data set member for each operation. It generates the
                     member name by appending a two digit number to the prefix.
                  

                  
                  Omit
                     this parameter if no response is involved; that is, for one-way messages.
                  

                  
               

               
               
               
               	STRUCTURE=(request,response)

               
               
               	For C and C++ only, specifies how the names of the request and
                  response structures are generated.
               

               
               
               	The generated request and response structures are given names
                  of requestnn  and responsenn where nn is
                  a numeric suffix that is generated to distinguish the structures for
                  each operation.
                  If one or both names are omitted, the structures
                     have the same name as the partitioned data set member names generated
                     from the REQMEM and RESPMEM parameters
                     that you specify.
                  

                  
               

               
               
               
               	SYNCONRETURN=NO|YES

               
               
               	Specifies whether the remote web service can issue a sync point. 
                  
                     
                     
                     	NO

                     
                     
                     	The remote web service cannot issue a sync point. This value is
                        the default. If the remote web service issues a sync point, it fails
                        with an ADPL abend.
                     

                     
                     
                     
                     	YES

                     
                     
                     	The remote web service can issue a sync point. If you select YES,
                        the remote task is committed as a separate unit of work when control
                        returns from the remote web service. If the remote web service updates
                        a recoverable resource and a failure occurs after it returns, the
                        update to that resource cannot be backed out.
                     

                     
                     
                  

                  
               

               
               
               
               	TRANSACTION=name

               
               
               	In a service provider, this parameter specifies the one to four
                  character name of an alias transaction that can start the pipeline.
                  The value of this parameter is used to define the TRANSACTION attribute
                  of the URIMAP resource when it is created automatically by using the PIPELINE scan
                  command. 
                  
                     
                        
                        	Acceptable characters:
                           A - Z, a - z, 0 - 9, $,
                                 @, #, _, <, >

                           
                        
                        
                        
                     

                     
                  

                  
               

               
               
               
               	URI=value

               
               
               	In a service provider, this parameter specifies the relative URI
                  that a client uses to access the web service. CICS uses the value that is specified
                  when it
                  generates a URIMAP resource from the web service binding file that
                  is created by DFHJS2LS. The parameter specifies the path component
                  of the URI to which the URIMAP definition applies.
               

               
               
               
               	USERID=id

               
               
               	In a service provider, this parameter specifies a one to eight
                  character user ID, which can be used by any web client. For an application-generated
                  response or a web service, the alias transaction is attached under
                  this user ID. The value of this parameter is used to define the USERID attribute
                  of the URIMAP resource when it is created automatically by using the PIPELINE scan
                  command.
                  
                     
                        
                        	Acceptable characters:
                           A - Z, a - z, 0 - 9, $,
                                 @, #

                           
                        
                        
                        
                     

                     
                  

                  
               

               
               
               
               	WIDE-COMP3=NO|YES

               
               
               	For COBOL only. Controls the maximum size of the packed decimal
                  variable length in the COBOL language structure.
                  
                     
                     	NO

                     
                     
                     	DFHJS2LS limits the packed decimal variable length to 18 when
                        generating the COBOL language structure type COMP-3. If the packed
                        decimal size is greater than 18, message DFHPI9022W is
                        issued to indicate that the specified type is being restricted to
                        a total of 18 digits.
                     

                     
                     
                     
                     	YES

                     
                     
                     	DFHJS2LS supports the maximum size of 31 when generating the COBOL
                        language structure type COMP-3.
                     

                     
                     
                  

                  
               

               
               
               
               	WSBIND=value

               
               
               	The fully qualified z/OS UNIX name of the web service binding
                  file. DFHJS2LS creates the file, but not the directory structure,
                  if it does not exist. The file extension defaults to .wsbind. 
               

               
               
            

            
         

         
         
         
            Other information

            
               
               	The user ID under which DFHJS2LS runs must be configured to use UNIX System Services.
                  The user ID
                  must have read permission to the CICS z/OS UNIX file
                  structure and PDS libraries and write permission to the directories
                  specified on the LOGFILE , WSBIND,
                  and WSDL parameters.
               

               
               
               	The user ID must have a sufficiently large storage allocation
                  to run Java.
               

               
               
               	The JCL has a maximum parameter length of 100 characters. This
                  can be increased by using the STDPARM statement,
                  for more information, see .
               

               
               
            

            
         

         
         
         
            Example
//JS2LS JOB  'accounting information',name,MSGCLASS=A
//  SET QT=''''
//JAVAPROG EXEC DFHJS2LS,
// TMPFILE=&QT.&SYSUID.&QT
/INPUT.SYSUT1 DD *
PDSLIB=//CICSHLQ.SDFHSAMP
REQMEM=CPYBK1
RESPMEM=CPYBK2
JSON-SCHEMA-REQUEST=example.json
JSON-SCHEMA-RESPONSE=example.json
LANG=COBOL
LOGFILE=/u/exampleapp/wsbind/example.log
MAPPING-LEVEL=3.0
CHAR-VARYING=NULL
INLINE-MAXOCCURS-LIMIT=2
PGMNAME=DFH0XCMN
URI=exampleApp/example
PGMINT=COMMAREA
SYNCONRETURN=YES
WSBIND=/u/exampleapp/wsbind/example.wsbind
/*


            

         
         
      

      
      
      
      
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJS2LS: JSON schema to high-level language conversion for
         RESTful services
      

      
      
      
      
         The DFHJS2LS procedure generates a high-level language
            data structure and a web service binding file from a JSON schema.
            You can use DFHJS2LS when you prepare to create a RESTful JSON service
            provider.
         

         
         
         
            The job control statements for DFHJS2LS, its symbolic
               parameters, its input parameters and their descriptions, and an example
               job help you to use this procedure.
            

            
            The DFHJS2LS JCL procedure
               is installed in the dataset HLQ.SDFHMOBI,
               where HLQ is the high-level qualifier where JSON
               web services is installed.
            

            
            There are several usage
               modes for DFHLS2JS and DFHJS2LS according to your requirements:
               
                  
                  	DFHLS2JS: High-level language to JSON schema conversion for linkable interface

                  
                  
                  	DFHJS2LS: JSON schema to high-level language conversion for linkable interface

                  
                  
                  	High-level language to JSON schema
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level language
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level
                        language conversion for RESTful services

                  
                  
               

               
            

            
         

         
         
         
            Job control statements for DFHJS2LS

            
               
               	JOB

               
               
               	Starts the job.

               
               
               
               	EXEC

               
               
               	Specifies the procedure name (DFHJS2LS).

               
               
               
               	INPUT.SYSUT1 DD

               
               
               	Specifies the input. The input parameters are usually specified
                  in the input stream. However, they can be defined in a data set or
                  in a member of a partitioned data set.
               

               
               
            

            
         

         
         
         
            Symbolic parameters
The following symbolic
            parameters are defined in DFHJS2LS:
            
               
               	JAVADIR=path

               
               
               	Specifies the name of the Java™ directory
                  that is used by DFHJS2LS. The value of this parameter is appended
                  to /usr/lpp/ to produce a complete path name of /usr/lpp/path.
                  You must specify the JAVADIR, there is no default.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the JAVADIR parameter.
               

               
               
               
               	PATHPREF=prefix

               
               
               	Specifies a prefix that extends the z/OS® UNIX™ directory path that is used
                  on other parameters, or '' (empty string) if no prefix
                  is used.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the PATHPREF parameter.
               

               
               
               
               	SERVICE=value

               
               
               	Use this parameter only when directed to do so by IBM® Support.
               

               
               
               
               	TMPDIR=tmpdir

               
               
               	Specifies the location of a directory in z/OS UNIX that
                  DFHJS2LS uses as a temporary workspace. The user ID under which the
                  job runs must have read and write permission to this directory.
               

               
               
               	The default value is /tmp.
               

               
               
               
               	TMPFILE=tmpprefix

               
               
               	Specifies a prefix that DFHJS2LS uses to construct the names of
                  the temporary workspace files.
               

               
               
               	The default value is JS2LS.
               

               
               
               
               	USSDIR=path

               
               
               	Specifies the name of the CICS TS
                  directory in the UNIX System
                  Services file system. The value of this parameter is appended to /usr/lpp/cicsts/ to
                  produce a complete path name of /usr/lpp/cicsts/path.
                  This must be specified as '.' (period) if the default
                  is used. 
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the USSDIR parameter.
               

               
               
            

            
         

         
         
         
            The temporary work space

            DFHJS2LS
               creates the following three temporary files at run time:
               
                  
                  	tmpdir/tmpprefix.in

                  
                  
                  	tmpdir/tmpprefix.out

                  
                  
                  	tmpdir/tmpprefix.err

                  
                  
               

               where: 
               
                  
                  	tmpdir is the value that
                     is specified in the TMPDIR parameter.
                  

                  
                  
                  	tmpprefix is the value that
                     is specified in the TMPFILE parameter.
                  

                  
                  
               

               The default names for the files, when TMPDIR and TMPFILE are
               not specified, are as follows:
               
                  
                  	/tmp/JS2LS.in

                  
                  
                  	/tmp/JS2LS.out

                  
                  
                  	/tmp/JS2LS.err

                  
                  
               

               
            

            
            Important:  DFHJS2LS does not lock access to
               the generated z/OS UNIX file names. Therefore, if two or more instances
               of DFHJS2LS run concurrently, and use the same temporary workspace
               files, nothing prevents one job from overwriting the workspace files
               while another job is using them, leading to unpredictable failures. 
            

            
            Therefore,
               you are advised to devise a naming convention, and operating procedures,
               that avoid this situation. For example, you can use the system symbolic
               parameter SYSUID to generate workspace file names
               that are unique to an individual user. These temporary files are deleted
               before the end of the job.
            

            
         

         
         
         
            Input parameters for DFHJS2LS

            
               PDSLIB=value
               
               [ PDSCP=value
               ] 
               { 
               { 
               LANG=COBOL 
               | LANG=PLI-ENTERPRISE
               
               | LANG=PLI-OTHER
               
               } 
               | 
               { 
               LANG=C 
               | LANG=CPP 
               } 
               [ STRUCTURE=
               (
               { 
                [request] 
               } 
               ,
               { 
                [response] 
               } 
               ) ] 
               } 
               { 
               PDSMEM=value
               
               } 
               [ { 
               [ STRUCTURE=
               data ] 
               | STRUCTURE=
               PDSMEM_value 
               } ] 
               [ 
               PGMNAME=value
               
               [ URI=value
               ] 
               [ {  
               PGMINT=CHANNEL
               
               [ CONTID=value
               ] 
               
               | PGMINT=COMMAREA
               
               } ] 
               [ TRANSACTION=
               name ] 
               [ USERID=id
               ] 
               ] 
               [ { 
               MAPPING-LEVEL=1.0
               
               | MAPPING-LEVEL=1.1
               
               | MAPPING-LEVEL=1.2
               
                     	<Advanced data mapping (mapping level 1.2 and higher)>
               
               | MAPPING-LEVEL=2.0
               
               | MAPPING-LEVEL=2.1
               
                     	<Advanced data mapping (mapping level 2.1 and higher)>
               
               | MAPPING-LEVEL=2.2
               
                     	<Advanced data mapping (mapping level 2.2 and higher)>
               
               | MAPPING-LEVEL=3.0
               { 
               DATETIME=PACKED15
               
               | [ DATETIME=
               STRING ] 
               } 
               { 
               DATA-TRUNCATION=
               DISABLED 
               | [ DATA-TRUNCATION=
               ENABLED ] 
               } 
               
               } ] 
               [ MAPPING-OVERRIDES
               =
               { 
               SAME-AS-MAPPING-LEVEL
               
               | [ UNDERSCORES-AS-HYPHENS
               ] 
               | [ LESS-DUP-NAMES ] 
               } 
               
               ] 
               [ { 
               MINIMUM-RUNTIME-LEVEL=
               MINIMUM 
               | MINIMUM-RUNTIME-LEVEL=1.0
               
               | MINIMUM-RUNTIME-LEVEL=1.1
               
               | MINIMUM-RUNTIME-LEVEL=1.2
               
               | MINIMUM-RUNTIME-LEVEL=2.0
               
               | MINIMUM-RUNTIME-LEVEL=2.1
               
                     	<Advanced data mapping (runtime level 2.1 and higher)>
               
               | MINIMUM-RUNTIME-LEVEL=2.2
               
                     	<Advanced data mapping (runtime level 2.2 and higher)>
               
               | MINIMUM-RUNTIME-LEVEL=3.0
               
                     	<Advanced data mapping (runtime level 3.0 and higher)>
               
               | MINIMUM-RUNTIME-LEVEL=CURRENT
               
               } ] 
               [ { 
               HTTP-METHODS=GET
               
               | HTTP-METHODS=POST
               
               | HTTP-METHODS=PUT
               
               | HTTP-METHODS=DELETE
               
               | HTTP-METHODS=HEAD
               
               } ] 
               
               [ HTTPPROXY=
               { 
               domain name
                | IP address
               } 
               :port number ] 
               [ HTTPPROXY-USERNAME=
               value ] 
               [ HTTPPROXY-PASSWORD=
               value ] 
               
               JSON-SCHEMA-RESTFUL=value
               
               [ CCSID=value
               ] 
               [ NAME-TRUNCATION=
               value ] 
               LOGFILE=value
               
               { 
               SYNCONRETURN=
               NO 
               | [ SYNCONRETURN=
               YES ] 
               } 
               WSBIND=value 
               [ { 
               WIDE-COMP3=
               NO 
               | WIDE-COMP3=YES
               
               } ] 
               
               
                  
                  Advanced data mapping (mapping level 1.2 and higher)

                  
                  
                      [ { 
                        CHAR-VARYING=NO
                        
                        | CHAR-VARYING=NULL
                        
                        | CHAR-VARYING=YES
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        CHAR-VARYING-LIMIT=
                        32767 
                        | CHAR-VARYING-LIMIT=value
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        CHAR-MULTIPLIER=
                        1 
                        | CHAR-MULTIPLIER=value
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        DEFAULT-CHAR-MAXLENGTH=
                        255 
                        | DEFAULT-CHAR-MAXLENGTH=value
                        
                        } ] 
                     

                  

                  
               

               
               
                  
                  Advanced data mapping (mapping level 2.1 and higher)

                  
                  
                      [ { 
                        INLINE-MAXOCCURS-LIMIT=
                        1 
                        | INLINE-MAXOCCURS-LIMIT=value
                        
                        } ] 
                     

                  

                  
               

               
            

         

         
         
         
            Parameter use

            
               
               	You can specify the input parameters in any order.

               
               
               	Each parameter must start on a new line.

               
               
               	A parameter, and its continuation character, if you use one, must
                  not extend beyond column 72; columns 73 - 80 must contain blanks.
               

               
               
               	If a parameter is too long to fit on a single line, use an asterisk
                  (*) character at the end of the line to indicate that the parameter
                  continues on the next line. Everything, including spaces before the
                  asterisk is considered part of the parameter. For example:WSBIND=wsbinddir*
/app1

                  is equivalent toWSBIND=wsbinddir/app1

                  

               
               
               	A # character in the first character position of the line is a
                  comment character. The line is ignored.
               

               
               
               	A comma in the last character position of the line is an optional
                  line separator, and is ignored.
               

               
               
            

            
         

         
         
         
            Parameter descriptions

            
               
               	CCSID=value

               
               
               	Specifies the CCSID that is used at run time to encode character
                  data in the application data structure. The value of this parameter
                  overrides the value of the LOCALCCSID system
                  initialization parameter. The value must be an
                  EBCDIC CCSID that is supported by Java and z/OS conversion
                     services. If you do not specify this parameter, the application
                  data structure is encoded by using the CCSID specified in the system
                  initialization parameter.
               

               
               
               
               	CHAR-MULTIPLIER=1|value

               
               
               	Specifies the number of bytes to allow for each character when
                  the mapping level is 1.2 or higher. The value of
                  this parameter can be a positive integer in the range of 1 - 2,147,483,647.
                  All nonnumeric character-based mappings, are subject to this multiplier.
                  Binary, numeric, zoned, and packed decimal fields are not subject
                  to this multiplier. 
                  This parameter can be useful if, for example,
                     you are planning to use DBCS characters where you might opt for a
                     multiplier of 3 to allow space for potential shift-out and shift-in
                     characters around every double-byte character at run time.
                  

                  
               

               
               
               
               	CHAR-VARYING=NO|NULL|YES

               
               
               	Specifies how variable-length character data is mapped when the
                  mapping level is 1.2 or higher. Variable-length binary data types
                  are always mapped to either a container or a varying structure. If
                  you do not specify this parameter, the default mapping depends on
                  the language specified. You can select these options:
                  
                     
                     	NO

                     
                     
                     	Variable-length character data is mapped as fixed-length strings.

                     
                     
                     
                     	NULL

                     
                     
                     	Variable-length character data is mapped to null-terminated strings.

                     
                     
                     
                     	YES

                     
                     
                     	Variable-length character data is mapped to a CHAR VARYING data
                        type in PL/I. In the COBOL, C, and C++ languages, variable-length
                        character data is mapped to an equivalent representation that comprises
                        two related elements: data-length and the data.
                     

                     
                     
                  

                  
               

               
               
               
               	CHAR-VARYING-LIMIT=32767|value

               
               
               	Specifies the maximum size of binary data and variable-length
                  character data that is mapped to the language structure when the mapping
                  level is 1.2 or higher. If the character or binary data is larger
                  than the value specified in this parameter, it is mapped to a container
                  and the container name is used in the generated language structure.
                  The value can range from 0 to the default 32,767 bytes.
               

               
               
               
               	CONTID=value

               
               
               	In a service provider, specifies the name of the container that
                  holds the top-level data structure that is used to represent a JSON
                  message. 
                  The length of the container that CICS passes to the target application program
                     is the greater of the lengths of the request container and the response
                     container.
                  

                  
               

               
               
               
               	DATA-TRUNCATION=DISABLED|ENABLED

               
               
               	Specifies if variable length data is tolerated in a fixed-length
                  field structure:
                  
                     
                     	DISABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS rejects the
                        truncated data and issues an
                        error message. 
                     

                     
                     
                     
                     	ENABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS tolerates the
                        truncated data and processes
                        the missing data as null values.
                     

                     
                     
                  

                  
               

               
               
               
               	DATETIME=PACKED15|STRING

               
               
               	Specifies how JSON date-time elements are mapped to the language
                  structure.
                  
                     
                     	PACKED15

                     
                     
                     	The default is that any JSON date-time element is processed as
                        a timestamp and is mapped to CICS ABSTIME
                        format.
                     

                     
                     
                     
                     	STRING

                     
                     
                     	The JSON date-time element is processed as text. 

                     
                     
                  

                  
               

               
               
               
               	DEFAULT-CHAR-MAXLENGTH=255|value

               
               
               	Specifies the default array length of character data in characters
                  for mappings where no length is implied in the web service description
                  document, when the mapping level is 1.2 or higher. The value of this
                  parameter can be a positive integer in the range of 1 - 2,147,483,647.
               

               
               
               
               	HTTP-METHODS={GET|POST|PUT|DELETE|HEAD},{GET|POST|PUT|DELETE|HEAD},*

               
               
               	This is an optional parameter. 

               
               
               	The default value is for GET, POST, PUT, and DELETE to be set,
                  which tells DFHJS2LS that the application supports the four main RESTful
                  operations.
                  If a value is provided, DFHJS2LS builds a WSBind file
                     in which only the explicitly specified HTTP methods are accepted. 
                  

                  
                  If
                     an application wants to implement the HEAD method, it must deliberately
                     opt-in to doing so. By default DFHJS2LS assumes that the application
                     does not support incoming HTTP HEAD methods. 
                  

                  
                  If a JSON client
                     attempts to use an unsupported HTTP method, CICS responds with an HTTP 405 response.
                  

                  
               

               
               
               
               	HTTPPROXY={domain name:port
                        number}|{IP address:port number}

               
               
               	If your WSDL contains references to other WSDL files that are
                  on the internet, and the system on which you are running DFHJS2LS
                  uses a proxy server to access the internet, specify the domain name
                  or IP address and the port number of the proxy server. For example: HTTPPROXY=proxy.example.com:8080

                  In
                     other cases, this parameter is not required.
                  

                  
               

               
               
               
               	HTTPPROXY-PASSWORD=value

               
               
               	Specifies the HTTP proxy password that must be used with HTTPPROXY-USERNAME if
                  the system on which you are running DFHJS2LS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
               
               	HTTPPROXY-USERNAME=value

               
               
               	Specifies the HTTP proxy username that must be used with HTTPPROXY-PASSWORD if
                  the system on which you are running DFHJS2LS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
               
               	INLINE-MAXOCCURS-LIMIT=1|value

               
               
               	Specifies whether inline variable repeating content is used based
                  on the maxItems JSON schema keyword. Variably repeating
                  content that is mapped inline is placed in the current container with
                  the rest of the generated language structure. The variably repeating
                  content is stored in two parts, as a counter that stores the number
                  of occurrences of the data and as an array that stores each occurrence
                  of the data. The alternative mapping for variably repeating content
                  is container-based mapping, which stores the number of occurrences
                  of the data and the name of the container where the data is placed.
                  Storing the data in a separate container has performance implications
                  that might make inline mapping preferable.
                  The INLINE-MAXOCCURS-LIMIT parameter
                     is available only at mapping level 2.1 onwards. The value of INLINE-MAXOCCURS-LIMIT can
                     be a positive integer in the range of 0 - 32,767. A value of 0 indicates
                     that inline mapping is not used. A value of 1 ensures
                     that optional elements are mapped inline. If the value of
                     the maxOccurs attribute is greater than the value of INLINE-MAXOCCURS-LIMIT,
                     container-based mapping is used; otherwise inline mapping is used. 
                  

                  
                  When
                     deciding whether you want variably repeating lists to be mapped inline,
                     consider the length of a single item of recurring data. If few instances
                     of long length occur, container-based mapping is preferable; if many
                     instances of short length occur, inline mapping is preferable.
                  

                  
               

               
               
               
               	JSON-SCHEMA-RESTFUL=value

               
               
               	This is a mandatory parameter.

               
               
               	The value indicates the UNIX System
                  Services location where the response JSON schema is stored.
               

               
               
               
               	LANG=COBOL

               
               
               	Specifies that the programming language of the high-level language
                  structure is COBOL.
               

               
               
               
               	LANG=PLI-ENTERPRISE

               
               
               	Specifies that the programming language of the high-level language
                  structure is Enterprise PL/I.
               

               
               
               
               	LANG=PLI-OTHER

               
               
               	Specifies that the programming language of the high-level language
                  structure is a level of PL/I other than Enterprise PL/I.
               

               
               
               
               	LANG=C

               
               
               	Specifies that the programming language of the high-level language
                  structure is C.
               

               
               
               
               	LANG=CPP

               
               
               	Specifies that the programming language of the high-level language
                  structure is C++.
               

               
               
               
               	LOGFILE=value

               
               
               	The fully qualified z/OS UNIX name of the file into which
                  DFHJS2LS writes its activity log and trace information. DFHJS2LS creates
                  the file, but not the directory structure, if it does not exist.
                  Typically,
                     you do not use this file, but it might be requested by the IBM service organization
                     if you
                     encounter problems with DFHJS2LS. 
                  

                  
               

               
               
               
               	MAPPING-LEVEL={1.0|1.1|1.2|2.0|2.1|2.2|3.0}

               
               
               	Specifies the level of mapping that DFHJS2LS uses when generating
                  the web service binding file and language structure. You can select
                  these options:
                  
                     
                     	1.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	Use this mapping level to generate JSON schema using the full
                        set of options available.
                     

                     
                     
                  

                  For more information about mapping levels, see .
               

               
               
               
               
               	MAPPING-OVERRIDES={SAME-AS-MAPPING-LEVEL|UNDERSCORES-AS-HYPHENS|LESS-DUP-NAMES}

               
               
               	Specifies whether the default behavior is overridden for the specified
                  mapping level when generating language structures.
                  
                     
                     	LESS-DUP-NAMES

                     
                     
                     	This parameter generates non-structural structure field names
                        with _value at the end of the name to enable direct
                        referencing to the field. For example, in the following PLI language
                        structure, when MAPPING-OVERRIDES=LESS-DUP-NAMES is specified, level
                        12 field streetName is suffixed with _value:09 streetName,                                                                                                             
    12 streetName                     CHAR(255) VARYING
   UNALIGNED,                                                                                                              
    12 filler                         BIT (7),                                                                             
    12 attr_nil_streetName_value      BIT (1),

                        The resulting
                        structure is as follows:09 streetName,                                                                                                             
    12 streetName_value               CHAR(255) VARYING
   UNALIGNED,                                                                                                              
    12 filler                         BIT (7),                                                                             
    12 attr_nil_streetName_value      BIT (1),

                        

                     
                     
                     
                     	SAME-AS-MAPPING-LEVEL

                     
                     
                     	This parameter generates language structures in the same style
                        as the mapping level. This is the default. 
                     

                     
                     
                     
                     	UNDERSCORES-AS-HYPHENS

                     
                     
                     	For COBOL only. This parameter converts any underscores in the
                        JSON schema to hyphens, rather than the character X, to improve the
                        readability of the generated COBOL language structures. If any field
                        name clashes occur, the fields are numbered to ensure they are unique.
                        For more information, see .
                     

                     
                     
                  

                  
               

               
               
               
               	MINIMUM-RUNTIME-LEVEL={MINIMUM|1.0|1.1|1.2|2.0|2.1|2.2|3.0|4.0|CURRENT}

               
               
               	Specifies the minimum CICS runtime
                  environment into which the web service binding file can be deployed.
                  If you select a level that does not match the other parameters that
                  you specified, you receive an error message. You can select these
                  options:
                  
                     
                     	MINIMUM

                     
                     
                     	The lowest possible runtime level of CICS is allocated automatically given the parameters
                        that you selected.
                     

                     
                     
                     
                     	1.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	1.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.0

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.1

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	2.2

                     
                     
                     	This option is retained for compatibility with SOAP web services.
                        It is not recommended for use with JSON.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	The generated web service binding file deploys into a  region
                        or later. 
                        Note: JSON support is only available from  onwards.
                        

                        
                     

                     
                     
                     
                     	4.0

                     
                     
                     	The generated web service binding file deploys successfully into
                        a  region
                        or above. With this runtime level, you can use a mapping level of
                        4.0 or below for the MAPPING-LEVEL parameter.
                        You can use any optional parameter at this level.
                     

                     
                     
                     
                     	CURRENT

                     
                     
                     	The generated web service binding file deploys successfully into
                        a CICS region at the same runtime
                        level as the one you are using to generate the web service binding
                        file.
                     

                     
                     
                  

                  
               

               
               
               
               	NAME-TRUNCATION={LEFT|RIGHT}

               
               
               	Specifies whether JSON names are truncated from the left or the
                  right. The CICS web services
                  assistant truncates JSON names to the appropriate length for the high-level
                  language specified; by default names are truncated from the right.
               

               
               
               
               	PDSCP=value

               
               
               	Specifies the code page that is used in the partitioned data set
                  members that are specified in the REQMEM and RESPMEM parameters,
                  where value is a CCSID number or a Java code page number. If this parameter is
                  not specified, the z/OS UNIX System Services code page is
                  used. For example, you might specify PDSCP=037.
               

               
               
               
               	PDSLIB=value

               
               
               	Specifies the name of the partitioned data set that contains the
                  generated high-level language. The data set members that are used
                  for the request and response are specified in the REQMEM and RESPMEM parameters.
               

               
               
               
               	PDSMEM=value

               
               
               	Specifies the 1-6 character prefix that DFHJS2LS uses to generate
                  the name of the partitioned data set member that will contain the
                  high-level language structures. 
               

               
               
               	DFHJS2LS generates a partitioned data set member for each operation.
                  It generates the member name by appending a two digit number to the
                  prefix.
               

               
               
               
               	PGMINT=CHANNEL|COMMAREA

               
               
               	For a service provider, specifies how CICS passes data to the target application program:
                  
                     
                     
                     	CHANNEL

                     
                     
                     	CICS uses a channel interface
                        to pass data to the target application program.
                     

                     
                     
                     
                     	COMMAREA

                     
                     
                     	CICS uses a communication
                        area to pass data to the target application program.
                     

                     
                     
                  

                  
                  When the target application program has processed
                     the request, it must use the same mechanism to return the response.
                     If the request was received in a communication area, then the response
                     must be returned in the communication area; if the request was received
                     in a container, the response must be returned in a container. The
                     length of the communication area or container that CICS passes to the target application
                     program
                     is the greater of the lengths of the request communication area or
                     container and the response communication area or container.
                  

                  
               

               
               
               
               	PGMNAME=value

               
               
               	Specifies the name of a CICS PROGRAM
                  resource.
               

               
               
               	When DFHJS2LS is used to generate a web service binding file that
                  is used in a service provider, you must supply this parameter. It
                  specifies the resource name of the application program that is exposed
                  as a web service.
               

               
               
               	When DFHJS2LS is used to generate a web service binding file that
                  is used in a service requester, omit this parameter.
               

               
               
               
               	STRUCTURE=(request,response)

               
               
               	For C and C++ only, specifies how the names of the request and
                  response structures are generated.
               

               
               
               	The generated request and response structures are given names
                  of requestnn  and responsenn where nn is
                  a numeric suffix that is generated to distinguish the structures for
                  each operation.
                  If one or both names are omitted, the structures
                     have the same name as the partitioned data set member names generated
                     from the REQMEM and RESPMEM parameters
                     that you specify.
                  

                  
               

               
               
               
               	SYNCONRETURN=NO|YES

               
               
               	Specifies whether the remote web service can issue a sync point. 
                  
                     
                     
                     	NO

                     
                     
                     	The remote web service cannot issue a sync point. This value is
                        the default. If the remote web service issues a sync point, it fails
                        with an ADPL abend.
                     

                     
                     
                     
                     	YES

                     
                     
                     	The remote web service can issue a sync point. If you select YES,
                        the remote task is committed as a separate unit of work when control
                        returns from the remote web service. If the remote web service updates
                        a recoverable resource and a failure occurs after it returns, the
                        update to that resource cannot be backed out.
                     

                     
                     
                  

                  
               

               
               
               
               	TRANSACTION=name

               
               
               	In a service provider, this parameter specifies the one to four
                  character name of an alias transaction that can start the pipeline.
                  The value of this parameter is used to define the TRANSACTION attribute
                  of the URIMAP resource when it is created automatically by using the PIPELINE scan
                  command. 
                  
                     
                        
                        	Acceptable characters:
                           A - Z, a - z, 0 - 9, $,
                                 @, #, _, <, >

                           
                        
                        
                        
                     

                     
                  

                  
               

               
               
               
               	URI=value

               
               
               	In a service provider, this parameter specifies the relative URI
                  that a client uses to access the web service. CICS uses the value that is specified
                  when it
                  generates a URIMAP resource from the web service binding file that
                  is created by DFHJS2LS. The parameter specifies the path component
                  of the URI to which the URIMAP definition applies. When using wildcards * at
                  the end of a URI, the URI value must be followed by a comma.
               

               
               
               
               	USERID=id

               
               
               	In a service provider, this parameter specifies a one to eight
                  character user ID, which can be used by any web client. For an application-generated
                  response or a web service, the alias transaction is attached under
                  this user ID. The value of this parameter is used to define the USERID attribute
                  of the URIMAP resource when it is created automatically by using the PIPELINE scan
                  command.
                  
                     
                        
                        	Acceptable characters:
                           A - Z, a - z, 0 - 9, $,
                                 @, #

                           
                        
                        
                        
                     

                     
                  

                  
               

               
               
               
               	WIDE-COMP3=NO|YES

               
               
               	For COBOL only. Controls the maximum size of the packed decimal
                  variable length in the COBOL language structure.
                  
                     
                     	NO

                     
                     
                     	DFHJS2LS limits the packed decimal variable length to 18 when
                        generating the COBOL language structure type COMP-3. If the packed
                        decimal size is greater than 18, message DFHPI9022W is
                        issued to indicate that the specified type is being restricted to
                        a total of 18 digits.
                     

                     
                     
                     
                     	YES

                     
                     
                     	DFHJS2LS supports the maximum size of 31 when generating the COBOL
                        language structure type COMP-3.
                     

                     
                     
                  

                  
               

               
               
               
               	WSBIND=value

               
               
               	The fully qualified z/OS UNIX name of the web service binding
                  file. DFHJS2LS creates the file, but not the directory structure,
                  if it does not exist. The file extension defaults to .wsbind. 
               

               
               
            

            
         

         
         
         
            Other information

            
               
               	The user ID under which DFHJS2LS runs must be configured to use UNIX System Services.
                  The user ID
                  must have read permission to the CICS z/OS UNIX file
                  structure and PDS libraries and write permission to the directories
                  specified on the LOGFILE , WSBIND,
                  and WSDL parameters.
               

               
               
               	The user ID must have a sufficiently large storage allocation
                  to run Java.
               

               
               
               	The JCL has a maximum parameter length of 100 characters. This
                  can be increased by using the STDPARM statement,
                  for more information, see .
               

               
               
            

            
         

         
         
         
            Example
//JS2LS JOB  'accounting information',name,MSGCLASS=A
//  SET QT=''''
//JAVAPROG EXEC DFHJS2LS,
// TMPFILE=&QT.&SYSUID.&QT
/INPUT.SYSUT1 DD *
PDSLIB=//CICSHLQ.SDFHSAMP
PDSMEM=CPYBK2
JSON-SCHEMA-RESTFUL=example.json
LANG=COBOL
LOGFILE=/u/exampleapp/wsbind/example.log
MAPPING-LEVEL=3.0
CHAR-VARYING=NULL
INLINE-MAXOCCURS-LIMIT=2
PGMNAME=DFH0XCMN
URI=exampleApp/example/*,
PGMINT=COMMAREA
SYNCONRETURN=YES
WSBIND=/u/exampleapp/wsbind/example.wsbind
/*


            

         
         
      

      
      
      
      
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      Mapping levels for the CICS JSON assistants

      
      
      
         A mapping is the set of rules that specifies how information
            is converted between language structures and JSON schemas. To benefit
            from the most sophisticated mappings available, you are recommended
            to set the MAPPING-LEVEL parameter in the CICS
            assistants to the latest level.
         

         
         
         
            Each level of mapping inherits the function of the previous
               mapping, with the highest level of mapping offering the best capabilities
               available. The highest mapping level provides more control over data
               conversion at run time and removes restrictions on support for certain
               data types and JSON properties
            

            
            You can set the MAPPING-LEVEL parameter
               to an earlier level if you want to redeploy applications that were
               previously enabled at that level.
            

            
         

         
         
         
            Limitations at all mapping levels

            
               
               	Data types used in the JSON schema must be explicitly declared.

               
               
               	References such as "$ref" and "definition" are
                  not supported within the JSON schema. For example:    "definitions": {
        "schema1": {
            "id": "schema1",
            "type": "integer"
        },
        "schema2", {
            "type": "array",
            "items": { "$ref": "schema1" }
        }
    }

                  

               
               
            

            
         

         
         
         
            Mapping level 3.0

            This mapping level provides
               the following support:
            

            
            
               
               	DFHJS2LS maps date-time data types to CICS ASKTIME
                  format.
               

               
               
               	DFHLS2JS can generate a JSON schema and web service binding from
                  an application that uses many containers rather than just one container.
               

               
               
               	Tolerating truncated data that is described by a fixed length
                  data structure. You can set this behavior by using the DATA-TRUNCATION parameter
                  on the CICS assistants.
               

               
               
            

            
         

         
         
         
            Mapping level 2.2 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
         

         
         
         
            Mapping level 2.1 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
            This mapping level includes greater control
               over the way variable content is handled with the new INLINE-MAXOCCURS-LIMIT parameter
               and new values on the CHAR-VARYING parameter. 
            

            
            At
               mapping level 2.1 and higher, DFHJS2LS offers the following new and
               improved support for arrays:
               
                  
                  	The INLINE-MAXOCCURS-LIMIT parameter
                  

                  
                  
                  	The minItems property
                  

                  
                  
               

               
            

            
            The INLINE-MAXOCCURS-LIMIT parameter
               specifies whether variably repeating lists are mapped inline. For
               more information on mapping variably repeating content inline, see Variable arrays of elements in DFHJS2LS.
            

            
            

            
            At
               mapping level 2.1 and higher, DFHLS2JS support the following JSON
               mappings:
               
                  
                  	FILLER fields in COBOL and PL/I are ignored

                  
                  
                  	A value of COLLAPSE for the CHAR-VARYING parameter
                  

                  
                  
                  	A value of BINARY for the CHAR-VARYING parameter
                  

                  
                  
               

               
            

            
            FILLER fields in COBOL and PL/I are ignored; they do not
               appear in the generated JSON schema and an appropriate gap is left
               in the data structures at run time.
            

            
            COLLAPSE causes CICS to
               ignore trailing spaces in text fields.
            

            
            BINARY provides
               support for binary fields. This value is useful when converting COBOL
               into a JSON schema. This option is available only on SBCS character
               arrays and allows the array to be mapped to a fixed-length JSON string
               containing base64 encoded data rather than to a normal string.
            

            
         

         
         
         
            Mapping level 1.2 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
            Greater control is available over the way
               character and binary data are transformed at run time with these additional
               parameters on the batch tools:
               
                  
                  	CHAR-VARYING

                  
                  
                  	CHAR-VARYING-LIMIT

                  
                  
                  	CHAR-MULTIPLIER

                  
                  
                  	DEFAULT-CHAR-MAXLENGTH

                  
                  
               

               
            

            
            If you decide to use the CHAR-MULTIPLIER parameter
               in DFHJS2LS, note that the following rules apply after the value of
               this parameter is used to calculate the amount of space required for
               character data. 
               
                  
                  	DFHJS2LS provides these mappings:
                     
                        
                        	Variable-length character data types that have a maximum length
                           of more than 32 767 bytes map to a container. You can use the CHAR-VARYING-LIMIT parameter
                           to set a lower limit. A 16-byte field is created in the language structure
                           to store the name of the container. At run time, the character data
                           is stored in a container and the container name is put in the language
                           structure. 
                        

                        
                        
                        	Variable-length character data types that have a maximum length
                           of less than 32 768 bytes map to a VARYING structure for all languages
                           except C/C++ and Enterprise PL/I. In C/C++, these data types are mapped
                           to null-terminated strings, and in Enterprise PL/I these data types
                           are mapped to VARYINGZ structures. You can use the CHAR-VARYING parameter
                           to select the way that variable-length character data is mapped. 
                        

                        
                        
                        	Variable-length binary data that has a maximum length of less
                           than 32 768 bytes maps to a VARYING structure for all languages. If
                           the maximum length is equal to or greater than 32 768 bytes, the data
                           is mapped to a container. A 16-byte field is created in the language
                           structure to store the name of the container. At run time, the binary
                           data is stored in a container and the container name is put in the
                           language structure. 
                        

                        
                        
                     

                     
                  

                  
                  
               

               
            

            
            If you have character data types in the JSON schema that
               do not have a length associated with them, you can assign a default
               length using the DEFAULT-CHAR-MAXLENGTH parameter
               in DFHJS2LS. 
            

            
            

            
            DFHLS2JS provides these mappings:
               
                  
                  	Character fields map to a string data type and
                     can be processed as fixed-length fields or null-terminated strings
                     at run time.  You can use the CHAR-VARYING parameter
                     to select the way that variable-length character data is handled at
                     run time for all languages except PL/I.
                  

                  
                  
                  	Base64Binary data types map to a container if the maximum length
                     of the data is greater than 32 767 bytes or when the length is not
                     defined. If the length of the data is 32 767 or less, the base64Binary
                     data type is mapped to a VARYING structure for all languages. 
                  

                  
                  
               

               
            

            
         

         
         
         
            Mapping level 1.1 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
            This mapping level provides improved mapping
               of JSON character and binary data types, in particular when mapping
               data of variable length that has maxLength and minLength properties
               defined with different values in the JSON schema. Data is handled
               as follows:
               
                  
                  	Character and binary data types that have a fixed length that
                     is greater than 16 MB map to a container for all languages except
                     PL/I. In PL/I, fixed-length character and binary data types that are
                     greater than 32 767 bytes are mapped to a container. A 16-byte field
                     is created in the language structure to store the name of the container.
                     At run time, the fixed-length data is stored in a container and the
                     container name is put in the language structure. 
                     Because containers
                        are variable in length, fixed-length data that is mapped to a container
                        is not padded with spaces or nulls, or truncated, to match the fixed
                        length specified in the JSON schema. If the length of the data is
                        significant, you can either write your application to check it or
                        turn validation on in the CICS region. Validation has a significant
                        performance impact. 
                     

                     
                  

                  
                  
               

               
            

            
         

         
         
         
            Mapping level 1.1 only

            This option is retained
               for compatibility with SOAP web services. It is not recommended for
               use with JSON. 
            

            
            This mapping level provides improved mapping
               of JSON character and binary data types, in particular when mapping
               data of variable length that has maxLength and minLength properties
               defined with different values in the JSON schema. Data is handled
               in the following ways:
               
                  
                  	Variable-length binary data types map to a container. A 16-byte
                     field is created in the language structure to store the name of the
                     container. At run time, the binary data is stored in a container and
                     the container name is put in the language structure. 
                  

                  
                  
                  	Variable-length character data types that have a maximum length
                     greater than 32 767 bytes map to a container. A 16-byte field is created
                     in the language structure to store the name of the container. At run
                     time, the character data is stored in a container and the container
                     name is put in the language structure. 
                  

                  
                  
                  	Character and binary data types that have a fixed length of less
                     than 16 MB map to fixed-length fields for all languages except PL/I.
                     In PL/I, fixed-length character and binary data types that are 32 767
                     bytes or less map to fixed-length fields.
                  

                  
                  
                  	CICS encodes and decodes data in the hexBinary format
                     but not in base64Binary format. Base64Binary data
                     types in the JSON schema map to a field in the language structure.
                     The size of the field is calculated using the formula: 4×(ceil(z/3))
                     where:
                     
                        
                        	z is the length of the data type in the JSON
                           schema.
                        

                        
                        
                        	ceil(x) is the smallest integer greater than
                           or equal to x.
                        

                        
                        
                     

                     If the length of z is greater than 24 566
                     bytes, the resulting language structure fails to compile. If you have
                     base64Binary data that is greater than 24 566 bytes, you are recommended
                     to use a mapping level of 1.2. With mapping level 1.2, you can map
                     the base64Binary data to a container instead of using a field in the
                     language structure.
                  

                  
                  
               

               
            

            
         

         
         
         
            Mapping level 1.0 only

            This option is retained
               for compatibility with SOAP web services. It is not recommended for
               use with JSON. 
            

            
            Note the following limitations, which have been
               modified in later mapping levels:
               
                  
                  	DFHJS2LS map character and binary data types in the JSON schema
                     to fixed-length fields in the language structure. Look at this partial
                     JSON schema:        "example":{
          "type":"string",
          "maxLength":33000

                     That partial JSON schema appears
                     in a COBOL language structure as:15 example     PIC X(33000)

                     

                  
                  
                  	CICS encodes and decodes data in the hexBinary format
                     but not in base64Binary format. DFHJS2LS map Base64Binary data
                     to a fixed-length character field, the contents of which must be encoded
                     or decoded by the application program.
                  

                  
                  
                  	DFHLS2JS interpret character and binary fields in the language
                     structure as fixed-length fields and map those fields to JSON strings
                     that have a maxLength property. At run time, the
                     fields in the language structure are filled with spaces or nulls if
                     insufficient data is available.
                  

                  
                  
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      High-level language and JSON schema mapping

      
      
      
         Use the CICS® assistants
            to generate mappings between high-level language structures and JSON
            schemas. The CICS assistants
            also generate JSON schemas from high-level language data structures,
            or vice versa.
         

         
         
         
            Utility programs DFHJS2LS and DFHLS2JS are collectively
               known as the CICS JSON assistants. 
            

            
            
               
               	DFHLS2JS maps high-level language structures to JSON schemas.

               
               
               	DFHJS2LS maps JSON schemas to high-level language structures.

               
               
            

            
            The two mappings are not symmetrical:
               
                  
                  	If you process a language data structure with DFHLS2JS, and then
                     process the resulting JSON schema with the DFHJS2LS, do not expect
                     the final data structure to be the same as the original. 
                  

                  
                  
                  	If you process a JSON schema with DFHJS2LS, and then process the
                     resulting language structure with the DFHLS2JS, do not expect the
                     final JSON schema to be the same as the original.
                  

                  
                  
                  	In some cases, DFHJS2LS generates language structures that are
                     not supported by DFHLS2JS.
                  

                  
                  
               

               
            

            
            You must code high-level language structures that are
               processed by DFHLS2JS according to the rules of the language, as implemented
               in the language compilers that CICS supports.
            

            
         

         
         
      

      
      
      
      
         
         
            
            	COBOL to JSON schema mapping

               The DFHLS2JS utility program supports mappings between COBOL data structures and JSON
               schema definitions.
            

            
            	JSON schema to COBOL mapping

               The DFHJS2LS utility program supports mappings between JSON schema and COBOL data
               structures.
            

            
            	C and C++ to JSON schema mapping

               The DFHLS2JS utility program supports mappings between C and C++ data types and JSON
               schema definitions.
            

            
            	JSON schema to C and C++ mapping

               The DFHJS2LS utility programs support mappings between the JSON schemas and C and
               C++ data types.
            

            
            	PL/I to JSON schema mapping

               The DFHLS2JS utility program supports mappings between PL/I data structures and JSON
               schema definitions. Because the Enterprise PL/I compiler and older PL/I compilers differ, two language
                  options are supported: PLI-ENTERPRISE and PLI-OTHER.

            
            	JSON schema to PL/I mapping

               The DFHJS2LS utility program supports mappings between JSON schemas and PL/I data
               structures. Because the Enterprise PL/I compiler and older PL/I compilers differ,
               two language options are supported: PLI-ENTERPRISE and PLI-OTHER.
            

            
            	Variable arrays of elements in DFHJS2LS

               JSON can contain arrays of varying numbers of elements. In general JSON Schemas that
               contain varying numbers of elements do not map efficiently into a single high-level
               language data structure. CICS uses container-based mappings or inline mappings to
               handle varying numbers of elements in JSON data.
            

            
            	DFHLS2JS: High-level language to JSON schema conversion for linkable interface

               The DFHLS2JS cataloged procedure generates a JSON schema and a JSON binding file from
               a high-level language structure. Use DFHLS2JS when you want to create a CICS program
               that can parse or create JSON. Descriptions of the job control statements, symbolic
               parameters, the input parameters for DFHLS2JS, and an example job that uses DFHLS2JS,
               are provided to help you use this procedure.
            

            
            	DFHJS2LS: JSON schema to high-level language conversion for linkable interface

               The DFHJS2LS cataloged procedure generates a high-level language data structure and
               a JSON binding from a JSON schema. Use DFHJS2LS when you want to create a CICS program
               that can parse or create JSON. The job control statements for DFHJS2LS, its symbolic
               parameters, its input parameters, and their descriptions are listed.
            

            
            	DFHLS2JS: High-level language to JSON schema conversion for request-response services

               The DFHLS2JS procedure generates a JSON schema file from a high-level language data
               structure. You can use DFHLS2JS when you expose a CICS application program as a service
               provider. 
            

            
            	DFHJS2LS: JSON schema to high-level language conversion for request-response services

               The DFHJS2LS procedure generates a high-level language data structure and a web service
               binding file from a JSON schema. You can use DFHJS2LS when you prepare to create a
               CICS application program as a service provider. 
            

            
            	DFHJS2LS: JSON schema to high-level language conversion for RESTful services

               The DFHJS2LS procedure generates a high-level language data structure and a web service
               binding file from a JSON schema. You can use DFHJS2LS when you prepare to create a
               RESTful JSON service provider.
            

            
            	Mapping levels for the CICS JSON assistants

               A mapping is the set of rules that specifies how information is converted between
               language structures and JSON schemas. To benefit from the most sophisticated mappings
               available, you are recommended to set the MAPPING-LEVEL parameter in the CICS assistants to the latest level.
            

            
         

         
         
         
            
         

         
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      COBOL to JSON schema mapping

      
      
      
      
         The DFHLS2JS utility program supports mappings between
            COBOL data structures and JSON schema definitions.
         

         
         
         COBOL names are converted to JSON names according to the
            following rules:
            
               
               	Duplicate names are made unique by the addition of one or more
                  numeric digits.
                  For example, two instances of year become year and year1.
                  

                  
               

               
               
               	Hyphens are replaced by underscores. Strings of contiguous hyphens
                  are replaced by contiguous underscores.
                  For example, current-user--id becomes current_user__id.
                  

                  
               

               
               
               	Segments of names that are delimited by hyphens and that contain
                  only uppercase characters are converted to lowercase.
                  For example, CA-REQUEST-ID becomes ca_request_id.
                  

                  
               

               
               
               	A leading underscore is added to names that start with a numeric
                  character.
                  For example, 9A-REQUEST-ID becomes _9a_request_id.
                  

                  
               

               
               
            

            
            CICS® maps COBOL data
               description elements to schema elements according to the following
               table. COBOL data description elements that are not shown in the table
               are not supported by DFHLS2JS. The following restrictions also apply:
               
                  
                  	Data description items with level numbers of
                     66 and 77 are not supported. Data description items with a level number
                     of 88 are ignored.
                  

                  
                  
                  	The following clauses on data description
                     entries are not supported:
                     
                        
                        	REDEFINES

                        
                        
                        	RENAMES; that is level 66

                        
                        
                        	DATE FORMAT

                        
                        
                     

                     
                  

                  
                  
                  	The following clauses on data description items
                     are ignored:
                     
                        
                        	BLANK WHEN ZERO

                        
                        
                        	JUSTIFIED

                        
                        
                        	VALUE

                        
                        
                     

                     
                  

                  
                  
                  	The SIGN clause SIGN TRAILING is supported. The SIGN clause SIGN
                     LEADING is supported only when the mapping level specified in DFHLS2JS
                     is 1.2 or higher.
                  

                  
                  
                  	SEPARATE CHARACTER is supported at a mapping level of 1.2 or higher
                     for both SIGN TRAILING and SIGN LEADING clauses.
                  

                  
                  
                  	The following phrases on the USAGE clause
                     are not supported:
                     
                        
                        	OBJECT REFERENCE

                        
                        
                        	POINTER

                        
                        
                        	FUNCTION-POINTER

                        
                        
                        	PROCEDURE-POINTER

                        
                        
                     

                     
                  

                  
                  
                  	The following phrases on the USAGE clause are supported at a mapping
                     level of 1.2 or higher:
                     
                        
                        	COMPUTATIONAL-1

                        
                        
                        	COMPUTATIONAL-2

                        
                        
                     

                     
                  

                  
                  
                  	The only PICTURE characters that are supported
                     for DISPLAY and COMPUTATIONAL-5 data description items are 9, S, and
                     Z.
                  

                  
                  
                  	The PICTURE characters that are supported
                     for PACKED-DECIMAL data description items are 9, S, V, and Z.
                  

                  
                  
                  	The only PICTURE characters that are supported
                     for edited numeric data description items are 9 and Z.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to 1.2 or higher and the
                     CHAR-VARYING parameter is set to NULL, character arrays are mapped
                     to a string and are processed as null-terminated
                     strings. 
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to 1.2 or higher and the
                     CHAR-VARYING parameter is set to BINARY, character arrays are mapped
                     to a string and are processed as binary data.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to 1.2 or higher and the
                     CHAR-VARYING parameter is set to COLLAPSE, trailing white space is
                     ignored for strings.
                  

                  
                  
                  	The OCCURS DEPENDING ON clause is supported
                     at a mapping level of 4.0 or higher. Complex OCCURS DEPENDING ON is
                     not supported. This means that OCCURS DEPENDING ON is only supported
                     for the last field of a structure.
                  

                  
                  
                  	The OCCURS INDEXED BY clause is supported
                     at a mapping level of 4.0 or higher.
                  

                  
                  
               

               
            

            
            
            
               
                  
                  
                     
                     
                        
                        	 COBOL data description
                        
                        
                        	JSON schema definition
                        
                        
                     

                     
                     
                  
                  
                  
                  
                     
                     
                        
                        	
                           PIC X(n)

                              PIC A(n)

                              PIC G(n) DISPLAY-1

                              PIC N(n)

                           
                        
                        
                        
                        	"type":"string",
"maxLength":n


                           
                        
                        
                     

                     
                     
                     
                        
                        	
                           PIC S9 DISPLAY

                              PIC S99 DISPLAY

                              PIC S999 DISPLAY

                              PIC S9999 DISPLAY

                           
                           PIC S9(n) DISPLAY

                           
                           PIC S9(n) COMP

                              PIC S9(n) COMP-4

                              PIC S9(n) COMP-5

                              PIC S9(n) BINARY

                           
                        
                        
                        
                        	"type":"integer",
"minimum":- (n + 1),
"maximum":n


                           where n is the maximum value that can
                           be represented by the pattern of '9' characters.
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           PIC 9 DISPLAY

                              PIC 99 DISPLAY

                              PIC 999 DISPLAY

                              PIC 9999 DISPLAY

                           
                           PIC 9(n) DISPLAY

                           
                           PIC 9(n) COMP

                              PIC 9(n) COMP-4

                              PIC 9(n) COMP-5

                              PIC 9(n) BINARY

                           
                        
                        
                        
                        	"type":"integer",
"minimum":0,
"maximum":n


                           where n is the maximum value that can
                           be represented by the pattern of '9' characters.
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           PIC S9(m)V9(n) COMP-3

                              
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"decimal",
"minimum": x,
"maximum": y,
"multipleOf": z


                           where: 

                           
                           x is the minimum value
                              that can be represented by the pattern of '9' characters
                           

                           
                           y is
                              the maximum value that can be represented by the pattern of '9' characters
                           

                           
                           z is
                              the smallest unit available = 1 / 10n

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           PIC 9(m)V9(n) COMP-3

                              
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"decimal",
"minimum": 0,
"maximum": y,
"multipleOf": z


                           where: 

                           
                           y is the maximum value
                              that can be represented by the pattern of '9' characters
                           

                           
                           z is
                              the smallest unit available = 1 / 10n

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           PIC S9(m) COMP-3

                              
                           

                           Supported at mapping level 3.0 when DATETIME=PACKED15
                        
                        
                        	"type":"string",
"format":"date-time"


                           The format of the time stamp is defined by RFC3339.
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           PIC S9(m)V9(n) DISPLAY

                           Supported
                           at mapping level 1.2 and higher
                        
                        
                        
                        	"type":"number",
"description":"decimal",
"minimum": x,
"maximum": y,
"multipleOf": z


                           where: 

                           
                           x is the minimum value
                              that can be represented by the pattern of '9' characters
                           

                           
                           y is
                              the maximum value that can be represented by the pattern of '9' characters
                           

                           
                           z is
                              the smallest unit available = 1 / 10n

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           COMP-1

                           Supported
                           at mapping level 1.2 and higher
                           Note: The IBM® Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for float data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of COMP-1 data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"float"


                           
                        
                        
                     

                     
                     
                     
                        
                        	
                           COMP-2

                           Supported
                           at mapping level 1.2 and higher
                           Note: The IBM Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for double data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of COMP-2 data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"double"


                           
                        
                        
                     

                     
                     
                     
                        
                        	data description OCCURS n
                        
                        
                        	For primitives: "type":"array"
"maxItems":n
"minItems":n
"items":{
   "type":"object",
   "properties":{
      name:{
         data description JSON
      }
   }
   "required":[
      name
   ]
}


                           For data items: "type":"array"
"maxItems":n
"minItems":n
"items":{
  data description JSON
}

                             Where data description JSON is
                              the JSON schema representation of the COBOL data description and name is
                              the name of the COBOL data description.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           PIC X OCCURS n TO m TIMES DEPENDING ON  t

                              PIC A OCCURS n TO m TIMES DEPENDING ON  t

                              PIC G DISPLAY-1 OCCURS n TO m TIMES DEPENDING ON  t

                              PIC N OCCURS n TO m TIMES DEPENDING ON  t

                              
                           

                           
                        
                        
                        
                        	
                           When CHAR-OCCURS=STRING:
                           

                           <xsd:element name="field-name" >
      <xsd:simpleType>
            <xsd:restriction base="s:string">
                  <xsd:maxLength value="m">
                  <xsd:minLength value="n">
            </xsd:restriction>
      </xsd:simpleType>
</xsd:element>

                           
                        
                        
                     

                     
                     
                     
                        
                        	 
                        
                        
                        	
                        
                        
                     

                     
                     
                  
                  
                  
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         Related reference

            
            JSON schema to COBOL mapping

            
         

         
      

      
      
      
   
      
      
      
      JSON schema to COBOL mapping

      
      
      
      
         The DFHJS2LS utility program supports mappings between
            JSON schema and COBOL data structures.
         

         
         
         
            The CICS® assistants
               generate unique, valid field names for COBOL variables from the schema
               element names by using the following rules:
               
                  
                  	COBOL reserved words are prefixed with 'X'.
                     For
                        example, DISPLAY becomes XDISPLAY.
                     

                     
                  

                  
                  
                  	Characters other than A-Z, a-z, 0-9, or hyphen are replaced with
                     'X'.
                     For example, monthly_total becomes monthlyXtotal.
                     

                     
                  

                  
                  
                  	If the last character is a hyphen, it is replaced with 'X'.
                     For
                        example, ca-request- becomes ca-requestX.
                     

                     
                  

                  
                  
                  	Duplicate names in the same scope are made unique by the addition
                     of one or two numeric digits to the second and subsequent instances
                     of the name.
                     For example, three instances of year become year, year1,
                        and year2.
                     

                     
                  

                  
                  
                  	A JSON schema specifies that a variable has varying cardinality
                     if it has a "type" value of "array",
                     and the keywords "minItems" and "maxItems" are
                     omitted or have different values. If the schema specifies that the
                     variable has varying cardinality, then field names are created with
                     suffixes of "_cont" and "_num".
                     For
                        more information, see Variable arrays of elements in DFHJS2LS.
                     

                     
                  

                  
                  
                  	A JSON schema specifies that a variable is optional if it does
                     not appear in the "required" keyword array that is
                     associated with the enclosing JSON schema "object" type. For optional fields, an additional field is generated with
                        a suffix of _num added to the element name. At
                     run time this is zero to indicate the value was absent from the JSON
                     data, and non-zero if the value was present in the JSON data.
                  

                  
                  
                  	Field names are limited to 28 characters. If a generated name,
                     including the prefix and suffix, exceeds this length, the element
                     name is truncated.
                  

                  
                  
               

               
            

            
            DFHJS2LS map schema types to COBOL data description elements
               by using the specified mapping level according to the following table.
               Note the following points: 
               
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to NULL, variable-length character data is mapped to null-terminated
                     strings and an extra character is allocated for the null-terminator.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to YES, variable-length character data is mapped to two related
                     elements: a length field and a data field. For example: "textString": {
   "type":"string",
   "maxLength":10000,
   "minLength":1
}

                     maps to:15 textString-length    PIC S9999 COMP-5 SYNC
15 textString           PIC X(10000)


                     

                  
                  
               

               
            

            
            
            
               
                  
                  
                     
                     
                        
                        	JSON Schema keyword
                        
                        
                        	COBOL data description
                        
                        
                     

                     
                     
                  
                  
                  
                  
                     
                     
                        
                        	All of:"type":"null"
"type": []
"enum": []
"allOf"
"anyOf"
"noneOf"
"not"
"definitions"

                           
                        
                        
                        	
                            Not supported

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"$schema":"http://json-schema.org/draft-04/schema#"

                           
                        
                        
                        	
                           This keyword is ignored, but it is assumed to be compatible with the draft 04 JSON
                              Schema specification.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"title": "same text"
"description": "more text"

                           
                        
                        
                        	
                           These keywords are ignored.

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"format": "<predefined values>"

                           
                        
                        
                        	
                           The "format" keyword is used to modify
                              either the generated structure or runtime value. See the information
                              later in this table for the supported use of "format".
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "array",
"items": {<JSON Sub-schema>},
"additionalItems": false, 
"maxItems": m, 
"minItems": n

                           
                        
                        
                        	
                           The only form of JSON array currently
                              supported is a repeated number of same type values. The <JSON
                                 Sub-schema> must define a supported "type",
                              but that "type" cannot be "array".
                              This is a restriction on the language structure generated. 
                           

                           
                           "additionalItems" is
                              assumed to be false, and no other value is supported. 
                           

                           
                           If both "minItems" and "maxItems" are
                              present, and they are equal, then the array is treated as fixed cardinality,
                              otherwise it is treated as varying cardinality.  See Variable arrays of elements in DFHJS2LS.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "array",
"uniqueItems": true

                           
                        
                        
                        	
                           "uniqueItems" is not
                              supported with JSON arrays.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "object",
"additionalProperties": false,
"properties": { [ "<element name>": {<JSON Sub-schema>} [,] ]* } 
"required": [ [ "<element name>" [,] ]* ]

                           
                        
                        
                        	
                           The only form of JSON object that is
                              currently supported is a fixed set of named elements. 
                           

                           
                           This
                              generates a structure (or sub-structure) that uses the element names. 
                           

                           
                           "additionalProperties" is
                              assumed to be false, and no other value is supported. 
                           

                           
                           Any
                              element in the "properties" object is considered"optional" if
                              it is not in the "required" array or if no "required" array
                              exists. An "optional" element is given a variable
                              ordinality of zero to X; where X is either 1 or the maximum number
                              of items in the array, where that item is defined as an array. See Variable arrays of elements in DFHJS2LS.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "object",
"maxProperties": m,
"minProperties": n,
"patternProperties": {},
"dependencies":

                           
                        
                        
                        	
                           None of these keywords are supported
                              with JSON objects.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"string"
"maxLength":m
"pattern": "regular expression>",
"minLength": l

                           
                        
                        
                        	
                            PIC X(z)

                           
                           where
                              the value of z is based on m,
                              but dependent on the settings of the CHAR-VARYING parameter.
                           

                           
                           m is
                              based on the "maxLength" keyword and treated as fixed
                              length string. 
                           

                           
                           "pattern" and "minLength" restrictions
                              are passed through to the language structure only as a comment.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"date-time"
}

                           
                        
                        
                        	
                           PIC S9(15) COMP-3

                              All supported when DATETIME=PACKED15

                              Note that "maxLength" and "minLength" are not supported for this format
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"uri"
}

                           
                        
                        
                        	
                           PIC X(m)

                              

                              where m is based on the "maxLength" keyword and treated as fixed length string.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"base64Binary"
}

                           
                        
                        
                        	
                           PIC X(m)

                              

                              where m is based on the "maxLength" keyword
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"hexBinary"
}

                           
                        
                        
                        	
                           PIC X(m)

                              

                              where m is based on the "maxLength" keyword
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"<predefined>" 
}

                           
                        
                        
                        	
                           PIC X(m)

                              

                              
                           

                           
                           where m is based on the "maxLength" keyword
                              and treated as fixed length string, and where <predefined> 
                              is one of: email, hostname, ipv4,
                              or ipv6. A relevant "pattern" is used and passed
                              to the comment.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"boolean"

                           
                        
                        
                        	
                           PIC X DISPLAY

                           
                           The
                              value x'00' implies false, x'01' implies
                              true.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "integer",
"maxExclusive": true,
"minExclusive": true,
"multipleOf": n

                           
                        
                        
                        	
                           "maxExclusive" and "minExclusive" restrictions
                              are passed to the language structure only as a comment. 
                           

                           
                           "multipleOf" is
                              ignored.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type"="integer",
minimum=0,
maximum=255


                           or"type":"integer",
minimum:-128,
maximum:127

                           
                        
                        
                        	
                           PIC X DISPLAY

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum;m


                           
                        
                        
                        	
                           PIC S9(z) COMP-5 SYNC  
                           

                           or
                            PIC S9(z) DISPLAY

                           
                           where
                              10(z-1) < m <=
                              10z

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-m,
maximum:m-1

                           
                        
                        
                        	
                           PIC 9(z) COMP-5 SYNC  
                           

                           
                           or

                           
                           PIC 9(z) DISPLAY 
                           

                           
                           where
                              10(z-1) < m <=
                              10z

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "number",
"maximum": m,
"minimum": n,
"maxExclusive": true,
"minExclusive": true,
"multipleOf": n

                           
                        
                        
                        	
                           "maximum", "minimum", "maxExclusive" and "minExclusive" restrictions
                              are passed to the language structure only as a comment. 
                           

                           
                           "multipleOf" is
                              ignored.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"format":"decimal"

                           
                        
                        
                        	
                           PIC 9(p)V9(n) COMP-3 

                           
                           where p and n are
                              default values.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"format":"float"

                           
                        
                        
                        	
                           Mapping level 1.1 and below:
                              PIC X(32)

                              
                           

                           
                           Mapping
                              level 1.2 and higher:
                              COMP-1

                              
                           

                           
                           Note: The IBM® Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for float data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of COMP-1 data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"format":"double"

                           
                        
                        
                        	
                           Mapping level 1.1 and below:
                              PIC X(32)

                              
                           

                           
                           Mapping
                              level 1.2 and higher:
                              COMP-2

                              
                           

                           
                           Note: The IBM Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for double data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of COMP-2 data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                  
                  
                  
               

               
            

            
            Note: CICS cannot transform integer values greater than the
               maximum value for a signed long (2^63 - 1) unless they are enclosed
               within quotes.
            

            
            Note: Minimum and maximum values specified in
               the schema for numeric types are used only to map to a COBOL datatype.
               Data is not validated against these values at run time.
            

            Some
            of the schema types that are shown in the table map to a COBOL format
            of COMP-5 SYNC or of DISPLAY, depending on the values (if any) that
            are specified in the minimum and maximum keywords:
            
               
               	For signed types (short, int,
                  and long), DISPLAY is used when the following are
                  specified:"maximum":a
"minimum":-a

                  where a 
                  is a string of '9's.
               

               
               
               	For unsigned types (unsignedShort, unsignedInt,
                  and unsignedLong), DISPLAY is used when the following
                  are specified:"maximum":a
"minimum":0

                  where a 
                  is a string of '9's.
               

               
               
            

            When any other value is specified, or no value is specified,
            COMP-5 SYNC is used.
         

         
         
      

      
      
      
         
         
            
         

         
         Related reference

            
            COBOL to JSON schema mapping

            
         

         
      

      
      
      
   
      
      
      
      C and C++ to JSON schema mapping

      
      
      
      
         The DFHLS2JS utility program supports mappings between
            C and C++ data types and JSON schema definitions.
         

         
         
         C and C++ names are converted to JSON names according to
            the following rules:
            
               
               	Characters that are not valid in JSON property names are replaced
                  with 'X'.
                  For example, monthly-total becomes monthlyXtotal.
                  

                  
               

               
               
               	Duplicate names are made unique by the addition of one or more
                  numeric digits.
                  For example, two instances of year become year and year1.
                  

                  
               

               
               
            

            
            DFHLS2JS maps C and C++ data types to schema elements according
               to the following table. C and C++ types that are not shown in the
               table are not supported by DFHLS2JS. The _Packed qualifier
               is supported for structures. These restrictions apply:
               
                  
                  	Header files must contain a top level struct instance.
                  

                  
                  
                  	You cannot declare a structure type that contains
                     itself as a member.
                  

                  
                  
                  	The following C and C++ data types are not supported:
                     
                        
                        	decimal

                        
                        
                        	long double

                        
                        
                        	wchar_t (C++ only)
                        

                        
                        
                     

                     
                  

                  
                  
                  	The following are ignored if they are present in the
                     header file.
                     
                        
                        	Storage class specifiers:

                        
                        
                        	
                           
                              
                              	auto

                              
                              
                              	register

                              
                              
                              	static

                              
                              
                              	extern

                              
                              
                              	mutable

                              
                              
                           

                           
                        

                        
                        
                        
                        	Qualifiers

                        
                        
                        	
                           
                              
                              	const

                              
                              
                              	volatile

                              
                              
                              	_Export (C++ only)
                              

                              
                              
                           

                           
                        

                        
                        
                        
                        	Function specifiers

                        
                        
                        	
                           
                              
                              	inline (C++ only)
                              

                              
                              
                              	virtual (C++ only)
                              

                              
                              
                           

                           
                        

                        
                        
                        
                        	Initial values

                        
                        
                        	

                        
                        
                     

                     
                  

                  
                  
                  	The header file must not contain these items:
                     
                        
                        	Unions

                        
                        
                        	Class declarations

                        
                        
                        	Enumeration data types

                        
                        
                        	Pointer type variables

                        
                        
                        	Template declarations

                        
                        
                        	Predefined macros; that is, macros with names that start and
                           end with two underscore characters (__)
                        

                        
                        
                        	The line continuation sequence (a \ symbol that is immediately
                           followed by a newline character)
                        

                        
                        
                        	Prototype function declarators

                        
                        
                        	Preprocessor directives

                        
                        
                        	Bit fields

                        
                        
                        	The __cdecl (or _cdecl) keyword
                           (C++ only)
                        

                        
                        
                     

                     
                  

                  
                  
                  	The application programmer must use a 32-bit compiler to ensure
                     that an int maps to 4 bytes.
                  

                  
                  
                  	The following C++ reserved keywords are not supported:
                     
                        
                        	explicit

                        
                        
                        	using

                        
                        
                        	namespace

                        
                        
                        	typename

                        
                        
                        	typeid

                        
                        
                     

                     
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to NULL, character arrays are mapped to an string and
                     are processed as null-terminated strings. 
                  

                  
                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to BINARY, character arrays are mapped to xsd:base64Binary and
                     are processed as binary data.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to COLLAPSE, <xsd:whiteSpace value="collapse"/> is
                     generated for strings.
                  

                  
                  
               

               
            

            
            
            
               
                  
                  
                     
                     
                        
                        	C and C++ data type
                        
                        
                        	Schema simpleType 
                        
                        
                     

                     
                     
                  
                  
                  
                  
                     
                     
                        
                        	char[z]
                        
                        
                        	"type":"string"
"maxlength":z


                           
                        
                        
                     

                     
                     
                     
                        
                        	char[8]Supported at mapping
                              level 3.0 and higher when DATETIME=PACKED15

                           
                        
                        
                        
                        	"type":"string"
"format":"date-time"

                           The format of the timestamp is defined
                           by RFC3339.
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           char

                              short

                              int

                              long

                              long long

                           
                        
                        
                        
                        	"type":"integer",
"minimum":- (n + 1),
"maximum":n


                           where n is the maximum value that can
                           be represented by the primitive.
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           unsigned char

                              unsigned short

                              unsigned int

                              unsigned long

                              unsigned long long

                           
                        
                        
                        
                        	"type":"integer",
"minimum":0,
"maximum":n


                           where n is the maximum value that can
                           be represented by the primitive.
                        
                        
                        
                     

                     
                     
                     
                        
                        	bool

                           (C++ only)
                        
                        
                        	"type":"boolean"

                           
                        
                        
                     

                     
                     
                     
                        
                        	float

                           Supported at mapping
                           level 1.2 and higher.
                        
                        
                        	"type":"number",
"description":"float"

                           Note: The IBM® Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for float data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of float data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	double

                           Supported at mapping
                           level 1.2 and higher.
                        
                        
                        	"type":"number",
"description":"double"

                           Note: The IBM Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for double data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of double data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	type name[n]
                        
                        
                        
                        	For primitives: "type":"array"
"maxItems":n
"minItems":n
"items":{
   "type":"object",
   "properties":{
      name:{
         type JSON
      }
   }
   "required":[
      name
   ]
}

                           For structs: "type":"array"
"maxItems":n
"minItems":n
"items":{
  type JSON
}

                           Where type JSON is the JSON schema
                           representation of the C or C++ type.
                        
                        
                        
                     

                     
                     
                  
                  
                  
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         Related reference

            
            JSON schema to C and C++ mapping

            
         

         
      

      
      
   
      
      
      
      JSON schema to C and C++ mapping

      
      
      
      
         The DFHJS2LS utility programs support mappings between
            the JSON schemas and C and C++ data types.
         

         
         
         
            The CICS® assistants generate unique, valid field
               names for C and C++ variables from the schema element names using
               the following rules:
               
                  
                  	Characters other than A-Z, a-z, 0-9, or _ are replaced with 'X'.
                     For
                        example, monthly_total becomes monthlyXtotal.
                     

                     
                  

                  
                  
                  	If the first character is not an alphabetic character, it is replaced
                     by a leading 'X'.
                     For example, _monthlysummary becomes Xmonthlysummary.
                     

                     
                  

                  
                  
                  	Duplicate names in the same scope are made unique by the addition
                     of one or two numeric digits to the second and subsequent instances
                     of the name.
                     For example, three instances of year become year, year1,
                        and year2.
                     

                     
                  

                  
                  
                  	A JSON schema specifies that a variable has varying cardinality
                     if it has a "type" value of "array",
                     and the keywords "minItems" and "maxItems" are
                     omitted or have different values. If the schema specifies that the
                     variable has varying cardinality, then field names are created with
                     suffixes of "_cont" and "_num".
                     For
                        more information, see Variable arrays of elements in DFHJS2LS.
                     

                     
                  

                  
                  
                  	A JSON schema specifies that a variable is optional if it does
                     not appear in the "required" keyword array that is
                     associated with the enclosing JSON schema "object" type. For optional fields, an additional field is generated with
                        a suffix of _num added to the element name. At
                     run time this is zero to indicate the value was absent from the JSON
                     data, and non-zero if the value was present in the JSON data.
                  

                  
                  
                  	Field names are limited to 50 characters. If a generated name,
                     including any prefix and suffix, exceeds this length, the element
                     name is truncated.
                  

                  
                  
               

               
            

            
            DFHJS2LS maps JSON schema type values  to C and C++ data
               types according to the following table. The following rules also apply:
               
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to NULL, variable-length character data is mapped to null-terminated
                     strings and an extra character is allocated for the null-terminator.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to YES, variable-length character data is mapped to two related
                     elements: a length field and a data field.
                  

                  
                  
               

               
            

            
            
            
               
                  
                  
                     
                     
                        
                        	JSON Schema keyword
                        
                        
                        	C and C++ data type
                        
                        
                     

                     
                     
                  
                  
                  
                  
                     
                     
                        
                        	All of:"type":"null"
"type": []
"enum": []
"allOf"
"anyOf"
"noneOf"
"not"
"definitions"

                           
                        
                        
                        	
                           Not supported

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"$schema":"http://json-schema.org/draft-04/schema#"

                           
                        
                        
                        	
                           This keyword is ignored, but it is assumed to be compatible with the draft 04 JSON
                              Schema specification.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"title": "same text"
"description": "more text"

                           
                        
                        
                        	
                           These keywords are ignored.

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"format": "<predefined values>"

                           
                        
                        
                        	
                           The "format" keyword is used to modify
                              either the generated structure or run-time value. See below for the
                              supported use of "format".
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "array",
"items": {<JSON Sub-schema>},
"additionalItems": false, 
"maxItems": m, 
"minItems": n

                           
                        
                        
                        	
                           The only form of JSON array currently
                              supported is a repeated number of same type values. The <JSON
                                 Sub-schema> must define a supported "type",
                              but that "type" cannot be "array".
                              This is a restriction on the language structure generated.
                           

                           
                           "additionalItems" is
                              assumed to be false, and no other value is supported. 
                           

                           
                           If both "minItems" and "maxItems" are
                              present, and they are equal, then the array is treated as fixed cardinality,
                              otherwise it is treated as varying cardinality.  See Variable arrays of elements in DFHJS2LS.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "array",
"uniqueItems": true

                           
                        
                        
                        	
                           "uniqueItems" is not
                              supported with JSON arrays. The <JSON Sub-schema> must
                              define a supported "type", but that "type" cannot
                              be "array". This is a restriction on the language
                              structure generated. 
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "object",
"additionalProperties": false,
"properties": { [ "<element name>": {<JSON Sub-schema>} [,] ]* } 
"required": [ [ "<element name>" [,] ]* ]

                           
                        
                        
                        	
                           The only form of JSON object currently
                              supported is a fixed set of named elements. 
                           

                           
                           This will generate
                              a structure (or sub-structure) using the element names. 
                           

                           
                           "additionalProperties" is
                              assumed to be false, and no other value is supported. 
                           

                           
                           Any
                              element in the "properties" object is considered"optional" if
                              it is not in the "required" array or if no "required" array
                              exists. An "optional" element is given a variable
                              ordinality of zero to X; where X is either 1 or the maximum number
                              of items in the array, where that item is defined as an array. See Variable arrays of elements in DFHJS2LS.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "object",
"maxProperties": m,
"minProperties": n,
"patternProperties": {},
"dependencies":

                           
                        
                        
                        	
                           None of these keywords are supported
                              with JSON objects.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"string"
"maxLength":m
"pattern": "regular expression>",
"minLength": l

                           
                        
                        
                        	
                           
                              char[z]

                              
                           

                           
                           where
                              the value of z is based on m,
                              but dependent on the settings of the CHAR-VARYING parameter.
                           

                           
                           m is
                              based on the "maxLength" keyword and treated as fixed
                              length string. 
                           

                           
                           "pattern" and "minLength" restrictions
                              are passed through to the language structure only as a comment.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"date-time"
}

                           
                        
                        
                        	
                           char[8]

                              

                              All supported when DATETIME=PACKED15

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"uri"
}

                           
                        
                        
                        	
                           char[m]

                              

                              where m is based on the "maxLength" keyword and treated as fixed length string.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"base64Binary"
}

                           
                        
                        
                        	
                           char[m]

                              

                              where m is based on the "maxLength" keyword.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"hexBinary"
}

                           
                        
                        
                        	
                           char[m]

                              

                              where m is based on the "maxLength" keyword.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"<predefined>" 
}

                           
                        
                        
                        	
                           char[m] 
                              where m is based on the "maxLength" keyword
                              and treated as fixed length string, and where <predefined> is
                              one of: email, hostname, ipv4 or ipv6.
                              A relevant "pattern" is used and passed to the comment.
                           

                           
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"boolean"

                           
                        
                        
                        	
                           
                              bool (C++ only)

                                 short (C only)
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "integer",
"maxExclusive": true,
"minExclusive": true,
"multipleOf": n

                           
                        
                        
                        	
                           "maxExclusive" and "minExclusive" restrictions
                              are passed to the language structure only as a comment. 
                           

                           
                           "multipleOf" is
                              ignored.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-128,
maximum:127

                           
                        
                        
                        	
                           
                              signed char

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:255

                           
                        
                        
                        	
                           
                              unsigned char

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-32768,
maximum:32767

                           
                        
                        
                        	
                           
                              short

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:65535

                           
                        
                        
                        	
                           
                              unsigned short

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-2147483648,
maximum:2147483647

                           
                        
                        
                        	
                           
                              int

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:4294967295

                           
                        
                        
                        	
                           
                              unsigned int

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-9223372036854775808,
maximum:9223372036854775807

                           
                        
                        
                        	
                           
                              long long

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:18446744073709551615

                           
                        
                        
                        	
                           
                              unsigned long long

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "number",
"maximum": m,
"minimum": n,
"maxExclusive": true,
"minExclusive": true,
"multipleOf": n

                           
                        
                        
                        	
                           "maximum", "minimum", "maxExclusive" and "minExclusive" restrictions
                              are passed to the language structure only as a comment. 
                           

                           
                           "multipleOf" is
                              ignored.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"format":"float"

                           
                        
                        
                        	
                           Mapping level 1.1 and below:
                              char[32]

                              
                           

                           
                           Mapping
                              level 1.2 and higher:
                              float(*)

                              
                           

                           
                           Note: The IBM® Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for float data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of float data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"format":"double"

                           
                        
                        
                        	
                           Mapping level 1.0 and below:
                              char[32]

                              
                           

                           
                           Mapping
                              level 1.2 and higher:
                              double(*)

                              
                           

                           
                           Note: The IBM Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for double data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of double data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                  
                  
                  
               

               
            

            
            Note: CICS cannot transform integer values greater than the
               maximum value for a signed long (2^63 - 1) unless they are enclosed
               within quotes.
            

            
            Note: Minimum and maximum values specified in
               the schema for numeric types are used only to map to a C or C++ datatype. Data is not validated against these values
               at run time.
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         Related reference

            
            C and C++ to JSON schema mapping

            
         

         
      

      
      
   
      
      
      
      PL/I to JSON schema mapping

      
      
      
      
         The DFHLS2JS utility program supports mappings between
            PL/I data structures and JSON schema definitions. Because the
               Enterprise PL/I compiler and older PL/I compilers differ, two language
               options are supported: PLI-ENTERPRISE and PLI-OTHER.

         
         
         
            PL/I names are converted to JSON names according to the
               following rules:
               
                  
                  	Characters that are not valid in JSON property names are replaced
                     with 'x'.
                     For example, monthly$total becomes monthlyxtotal.
                     

                     
                  

                  
                  
                  	Duplicate names are made unique by the addition of one or more
                     numeric digits.
                     For example, two instances of year become year and year1.
                     

                     
                  

                  
                  
               

               
            

            
            DFHLS2JS maps PL/I data types to schema elements according
               to the following table. PL/I types that are not shown in the table
               are not supported by DFHLS2JS. The following restrictions also apply:
               
                  
                  	Data items with the COMPLEX attribute are not supported.

                  
                  
                  	Data items with the FLOAT attribute are supported at a mapping
                     level of 1.2 or higher. Enterprise PL/I FLOAT IEEE is not supported.
                  

                  
                  
                  	VARYING and VARYINGZ pure DBCS strings are supported at a mapping
                     level of 1.2 or higher.
                  

                  
                  
                  	Data items that are specified as DECIMAL(p,q)
                     are supported only when p ≥ q

                  
                  
                  	Data items that are specified as BINARY(p,q)
                     are supported only when q = 0.
                  

                  
                  
                  	If the PRECISION attribute is specified for a data
                     item, it is ignored.
                  

                  
                  
                  	PICTURE strings are not supported.

                  
                  
                  	ORDINAL data items are treated as FIXED BINARY(7)
                     data types.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to NULL, character arrays are mapped to an string and
                     are processed as null-terminated strings; this mapping does not apply
                     for Enterprise PL/I.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to BINARY, character arrays are mapped to string and
                     are processed as binary data.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to COLLAPSE, leading and trailing white space will be removed
                     and multiple spaces are replaced with a single space.
                  

                  
                  
               

               
            

            
            DFHLS2JS does not fully implement the padding algorithms
               of PL/I; therefore, you must declare padding bytes explicitly in your
               data structure. DFHLS2JS issues a message if it detects that padding
               bytes are missing. Each top-level structure must start on a doubleword
               boundary and each byte in the structure must be mapped to the correct
               boundary. Consider this code fragment: 	3	FIELD1	FIXED BINARY(7),
	3	FIELD2	FIXED BINARY(31),
	3	FIELD3	FIXED BINARY(63);

               In this example:
                  
                  	FIELD1 is 1 byte long and can be aligned on any boundary.

                  
                  
                  	FIELD2 is 4 bytes long and must be aligned on a fullword boundary.

                  
                  
                  	FIELD3 is 8 bytes long and must be aligned on a doubleword boundary.

                  
                  
               

               The Enterprise PL/I compiler aligns the fields in the following
               order:
               
                  
                  	FIELD3 is aligned first because it has the strongest boundary
                     requirements.
                  

                  
                  
                  	FIELD2 is aligned at the fullword boundary immediately before
                     FIELD3.
                  

                  
                  
                  	FIELD1 is aligned at the byte boundary immediately before FIELD3.

                  
                  
               

               Finally, so that the entire structure is aligned at a fullword
               boundary, the compiler inserts three padding bytes immediately before
               FIELD1.
            

            
            Because DFHLS2JS does not insert equivalent padding
               bytes, you must declare them explicitly before the structure is processed
               by DFHLS2JS. For example:   3 PAD1	  FIXED BINARY(7),
  3 PAD2	  FIXED BINARY(7),
  3 PAD3	  FIXED BINARY(7),
  3 FIELD1	FIXED BINARY(7),
  3 FIELD2	FIXED BINARY(31),
  3 FIELD3	FIXED BINARY(63);

               Alternatively, you can change
               the structure to declare all the fields as unaligned and recompile
               the application that uses the structure. For more information about
               PL/I structural memory alignment requirements, refer to Enterprise
                  PL/I Language Reference. 
            

            
            
            
               
                  
                  
                     
                     
                        
                        	PL/I data description
                        
                        
                        	JSON schema definition
                        
                        
                     

                     
                     
                  
                  
                  
                  
                     
                     
                        
                        	
                           FIXED BINARY (n)

                           
                        
                        
                        
                        	"type":"integer",
"minimum":- (n + 1),
"maximum":n


                           where n is the maximum value that can
                           be represented by the primitive.
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           UNSIGNED FIXED BINARY(n)

                           
                           Restriction: Enterprise PL/I only
                           

                           
                        
                        
                        
                        	"type":"integer",
"minimum":0,
"maximum":n


                           where n is the maximum value that can
                           be represented by the primitive.
                        
                        
                        
                     

                     
                     
                     
                        
                        	FIXED DECIMAL(n,m)
                        
                        
                        	"type":"number",
"description":"decimal",
"multipleOf":x,
"maximum":y,
"minimum":-z





                           where:

                           
                           x is the smallest unit
                              available = 1 / 10m

                           
                           y is
                              the maximum value that can be represented by the combination of n and m

                           
                           z is
                              the maximum value that can be represented by the combination of n and m

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	FIXED DECIMAL(15)Supported
                              at mapping level 3.0 and higher when DATETIME=PACKED15

                           
                        
                        
                        
                        	"type":"string",
"format":"date-time"


                           The format of the time stamp is defined by RFC3339.
                        
                        
                        
                     

                     
                     
                     
                        
                        	
                           BIT(n)

                           where n is
                           a multiple of 8. Other values are not supported.
                        
                        
                        
                        	"type":"string"
"maxLength":m


                           where m = n/8
                        
                        
                     

                     
                     
                     
                        
                        	CHARACTER(n)VARYING and VARYINGZ are
                              also supported at mapping level 1.2 and higher.
                           

                           
                           Restriction: VARYINGZ is supported only by
                              Enterprise PL/I
                           

                           
                        
                        
                        
                        	"type":"string"
"maxLength":n

                           
                        
                        
                     

                     
                     
                     
                        
                        	GRAPHIC(n)VARYING and VARYINGZ are
                              also supported at mapping level 1.2 and higher.
                           

                           
                           Restriction: VARYINGZ is supported only by
                              Enterprise PL/I
                           

                           
                        
                        
                        
                        	"type":"string"
"maxLength":m


                           at a mapping level of 1.0 and 1.1, where m =
                              2*n"type":"string"
"maxLength":n


                           at a mapping level of 1.2 or higher

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	WIDECHAR(n)Restriction: Enterprise PL/I only
                           

                           
                        
                        
                        
                        	"type":"string"
"maxLength":m


                           at a mapping level of 1.0 and 1.1, where m =
                              2*n"type":"string"
"maxLength":n


                           at a mapping level of 1.2 or higher

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	ORDINALRestriction: Enterprise
                              PL/I only
                           

                           
                        
                        
                        
                        	"type":"integer",
"minimum":0,
"maximum":255

                           
                        
                        
                     

                     
                     
                     
                        
                        	BINARY FLOAT(n)  where n <=
                              21Supported at mapping level 1.2 and higher.

                           
                           Note: The IBM® Hexadecimal
                              Floating Point (HFP) data representation is not exactly the same as
                              the IEEE-754-1985 representation used for JSON. Some values may not
                              convert exactly from one representation to the other. Some extremely
                              large or small values might not be valid for float data types. Some
                              values may lose precision when converted to or from HFP representation.
                              If precise conversions are important, consider replacing use of BINARY
                              FLOAT data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"float"

                           
                        
                        
                     

                     
                     
                     
                        
                        	BINARY FLOAT(n) where 21 < n <=
                              53 
                           Values greater than 53 are not supported. 

                           
                           Supported
                              at mapping level 1.2 and higher.
                           

                           
                           Note: The IBM Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for float data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of BINARY FLOAT data types with fixed precision
                              alternatives.
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"double"

                           
                        
                        
                     

                     
                     
                     
                        
                        	DECIMAL FLOAT(n)where n <=
                              6Supported at mapping level 1.2 and higher.

                           
                           Note: The IBM Hexadecimal
                              Floating Point (HFP) data representation is not exactly the same as
                              the IEEE-754-1985 representation used for JSON. Some values may not
                              convert exactly from one representation to the other. Some extremely
                              large or small values might not be valid for float data types. Some
                              values may lose precision when converted to or from HFP representation.
                              If precise conversions are important, consider replacing use of DECIMAL
                              FLOAT data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"float"

                           
                        
                        
                     

                     
                     
                     
                        
                        	DECIMAL FLOAT(n)where 6 < n <=
                              16Values greater than 16 are not supported. 

                           
                           Supported
                              at mapping level 1.2 and higher.
                           

                           
                           Note: The IBM Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for float data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of DECIMAL FLOAT data types with fixed precision
                              alternatives.
                           

                           
                        
                        
                        
                        	"type":"number",
"description":"double"

                           
                        
                        
                     

                     
                     
                     
                        
                        	name (n) data
                              description
                        
                        
                        	For primitives: "type":"array"
"maxItems":n
"minItems":n
"items":{
   "type":"object",
   "properties":{
      name:{
         data description JSON
      }
   }
   "required":[
     name
   ]
}

                           For data declarations: "type":"array"
"maxItems":n
"minItems":n
"items":{
   data description JSON
}

                           Where data description JSON is
                              the JSON schema representation of the PL/I data description.
                           

                           
                        
                        
                        
                     

                     
                     
                  
                  
                  
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         Related reference

            
            JSON schema to PL/I mapping

            
         

         
      

      
      
      
   
      
      
      
      JSON schema to PL/I mapping

      
      
      
      
         The DFHJS2LS utility program supports mappings between
            JSON schemas and PL/I data structures. Because the Enterprise PL/I
            compiler and older PL/I compilers differ, two language options are
            supported: PLI-ENTERPRISE and PLI-OTHER.
         

         
         
         
            The CICS® assistants generate unique and valid names
               for PL/I variables from the schema element names using the following
               rules:
               
                  
                  	Characters other than A-Z, a-z, 0-9, @, #, or $ are replaced with
                     'X'.
                     For example, monthly_total becomes monthlyXtotal.
                     

                     
                  

                  
                  
                  	Duplicate names in the same scope are made unique by the addition
                     of one or two numeric digits to the second and subsequent instances
                     of the name.
                     For example, three instances of year become year, year1,
                        and year2.
                     

                     
                  

                  
                  
                  	A JSON schema specifies that a variable has varying cardinality
                     if it has a "type" value of "array",
                     and the keywords "minItems" and "maxItems" are
                     omitted or have different values. If the schema specifies that the
                     variable has varying cardinality, then field names are created with
                     suffixes of "_cont" and "_num".
                     For
                        more information, see Variable arrays of elements in DFHJS2LS.
                     

                     
                  

                  
                  
                  	A JSON schema specifies that a variable is optional if it does
                     not appear in the "required" keyword array that is
                     associated with the enclosing JSON schema "object" type. For optional fields, an additional field is generated with
                        a suffix of _num added to the element name. At
                     run time this is zero to indicate the value was absent from the JSON
                     data, and non-zero if the value was present in the JSON data.
                  

                  
                  
                  	Field names are limited to 31 characters. If a generated name,
                     including any prefix and suffix, exceeds this length, the element
                     name is truncated.
                  

                  
                  
               

               The total length of the resulting name is 31 characters or less.
            

            
             DFHJS2LS
               maps schema type values to PL/I data types according to the following
               table. Also note the following points: 
               
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is set to NULL, variable-length character data is mapped to null-terminated
                     strings and an extra character is allocated for the null-terminator.
                  

                  
                  
                  	If the MAPPING-LEVEL parameter is set to
                     1.2 or higher and the CHAR-VARYING parameter
                     is not specified, by default variable-length character data is mapped
                     to a VARYINGZ data type for Enterprise PL/I and VARYING data type
                     for Other PL/I. 
                  

                  
                  
                  	Variable-length binary data is mapped to a VARYING data type if
                     it less than 32 768 bytes and to a container if it is more than 32
                     768 bytes.
                  

                  
                  
               

               
            

            
         

         
         
         
            
            
               
                  
                  
                     
                     
                        
                        	JSON Schema keyword
                        
                        
                        	PL/I data description
                        
                        
                     

                     
                     
                  
                  
                  
                  
                     
                     
                        
                        	All of:"type":"null"
"type": []
"enum": []
"allOf"
"anyOf"
"noneOf"
"not"
"definitions"

                           
                        
                        
                        	
                            Not supported

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"$schema":"http://json-schema.org/draft-04/schema#"

                           
                        
                        
                        	
                           This keyword is ignored, but it is assumed to be compatible with the draft 04 JSON
                              Schema specification.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"title": "same text"
"description": "more text"

                           
                        
                        
                        	
                           These keywords are ignored.

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"format": "<predefined values>"

                           
                        
                        
                        	
                           The "format" keyword is used to modify
                              either the generated structure or run-time value. See below for the
                              supported use of "format".
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "array",
"items": {<JSON Sub-schema>},
"additionalItems": false, 
"maxItems": m, 
"minItems": n

                           
                        
                        
                        	
                           The only form of JSON array currently
                              supported is a repeated number of same type values. The <JSON
                                 Sub-schema> must define a supported "type",
                              but that "type" cannot be "array".
                              This is a restriction on the language structure generated. 
                           

                           
                           "additionalItems" is
                              assumed to be false, and no other value is supported. 
                           

                           
                           If both "minItems" and "maxItems" are
                              present, and they are equal, then the array is treated as fixed cardinality,
                              otherwise it is treated as varying cardinality.  See Variable arrays of elements in DFHJS2LS.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "array",
"uniqueItems": true

                           
                        
                        
                        	
                           "uniqueItems" is not
                              supported with JSON arrays. The <JSON Sub-schema> must
                              define a supported "type", but that "type" cannot
                              be "array". This is a restriction on the language
                              structure generated. 
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "object",
"additionalProperties": false,
"properties": { [ "<element name>": {<JSON Sub-schema>} [,] ]* } 
"required": [ [ "<element name>" [,] ]* ]

                           
                        
                        
                        	
                           The only form of JSON object currently
                              supported is a fixed set of named elements. 
                           

                           
                           This will generate
                              a structure (or sub-structure) using the element names. 
                           

                           
                           "additionalProperties" is
                              assumed to be false, and no other value is supported. 
                           

                           
                           Any
                              element in the "properties" object is considered"optional" if
                              it is not in the "required" array or if no "required" array
                              exists. An "optional" element is given a variable
                              ordinality of zero to X; where X is either 1 or the maximum number
                              of items in the array, where that item is defined as an array. See Variable arrays of elements in DFHJS2LS.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "object",
"maxProperties": m,
"minProperties": n,
"patternProperties": {},
"dependencies":

                           
                        
                        
                        	
                           None of these keywords are supported
                              with JSON objects.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"string"
"maxLength":m
"pattern": "regular expression>",
"minLength": l

                           
                        
                        
                        	
                           
                              char[z]

                              
                           

                           
                           where
                              the value of z is based on m,
                              but dependent on the settings of the CHAR-VARYING parameter.
                           

                           
                           m is
                              based on the "maxLength" keyword and treated as fixed
                              length string. 
                           

                           
                           "pattern" and "minLength" restrictions
                              are passed through to the language structure only as a comment.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"date-time"
}

                           
                        
                        
                        	
                           FIXED DECIMAL (15,0)

                              

                              All supported when DATETIME=PACKED15

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"uri"
}

                           
                        
                        
                        	
                           CHAR(m)

                              

                              where m is based on the "maxLength" keyword and treated as fixed length string.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"base64Binary"
}

                           
                        
                        
                        	
                           CHAR(m)

                              

                              where m is based on the "maxLength" keyword.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"hexBinary"
}

                           
                        
                        
                        	
                           CHAR(m)

                              

                              where m is based on the "maxLength" keyword.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"*name*":{ 
   "type":"string",
   "format":"<predefined>" 
}

                           
                        
                        
                        	
                           CHAR(m)

                              

                              where m is based on the "maxLength" keyword and treated as a fixed length string, and <predefined>  is one of: email, hostname, ipv4 or ipv6. 

                              A relevant "pattern" is passed to the comment.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"boolean"

                           
                        
                        
                        	
                           Mapping level 1.1 and below:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	SIGNED FIXED BINARY (7) 

                                 
                                 
                                 
                                 	Other PL/I

                                 
                                 
                                 	FIXED BINARY (7)

                                 
                                 
                              

                              
                           

                           
                           Mapping level 1.2 and higher:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	BIT(7)

                                 
                                 
                                 	BIT(1)

                                 
                                 
                                 
                                 	Other PL/I

                                 
                                 
                                 	BIT(7)

                                 
                                 
                                 	BIT(1)

                                 
                                 
                              

                              where BIT(7) is provided for alignment
                              and BIT(1) contains the Boolean mapped value.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type": "integer",
"maxExclusive": true,
"minExclusive": true,
"multipleOf": n

                           
                        
                        
                        	
                           "maxExclusive" and "minExclusive" restrictions
                              are passed to the language structure only as a comment. 
                           

                           
                           "multipleOf" is
                              ignored.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-128,
maximum:127

                           
                        
                        
                        	
                           
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	SIGNED FIXED BINARY (7)

                                 
                                 
                                 
                                 	Other PL/I

                                 
                                 
                                 	FIXED BINARY (7)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:255

                           
                        
                        
                        	
                           
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	UNSIGNED FIXED BINARY (8)

                                 
                                 
                                 
                                 	Other PL/I

                                 
                                 
                                 	FIXED BINARY (8)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-32768,
maximum:32767

                           
                        
                        
                        	
                           
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	SIGNED FIXED BINARY (15)

                                 
                                 
                                 
                                 	Other PL/I

                                 
                                 
                                 	FIXED BINARY (15)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:65535

                           
                        
                        
                        	
                           
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	UNSIGNED FIXED BINARY (16)

                                 
                                 
                                 
                                 	Other PL/I

                                 
                                 
                                 	FIXED BINARY (16)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-2147483648,
maximum:2147483647

                           
                        
                        
                        	
                           
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	SIGNED FIXED BINARY (31)

                                 
                                 
                                 
                                 	Other PL/I

                                 
                                 
                                 	FIXED BINARY (31)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:4294967295

                           
                        
                        
                        	
                           Mapping level 1.1 and below:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	UNSIGNED FIXED BINARY(32)

                                 
                                 
                              

                              
                           

                           
                           Mapping level 1.2 and higher:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	CHAR(y) 
                                    where y is
                                       a fixed length that is less than 16 MB.
                                    

                                    
                                 

                                 
                                 
                              

                              
                           

                           
                           All mapping levels:
                              
                                 
                                 	Other PL/I

                                 
                                 
                                 	BIT(64)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:-9223372036854775808,
maximum:9223372036854775807

                           
                        
                        
                        	
                           Mapping level 1.1 and below:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	SIGNED FIXED BINARY(63) 

                                 
                                 
                              

                              
                           

                           
                           Mapping level 1.2 and higher:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	CHAR(y) 
                                    where y is
                                       a fixed length that is less than 16 MB.
                                    

                                    
                                 

                                 
                                 
                              

                              
                           

                           
                           All mapping levels:
                              
                                 
                                 	Other PL/I

                                 
                                 
                                 	BIT(64)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"integer",
minimum:0,
maximum:18446744073709551615

                           
                        
                        
                        	
                           Mapping level 1.1 and below:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	UNSIGNED FIXED BINARY(64)

                                 
                                 
                              

                              
                           

                           
                           Mapping level 1.2 and higher:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	CHAR(y) 
                                    where y is
                                       a fixed length that is less than 16 MB.
                                    

                                    
                                 

                                 
                                 
                              

                              
                           

                           
                           
                              
                                 
                                 	Other PL/I

                                 
                                 
                                 	BIT(64)

                                 
                                 
                              

                              
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"description":"decimal"

                           
                        
                        
                        	FIXED DECIMAL(n,m)
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"description":"float"

                           
                        
                        
                        	
                           Mapping levels 1.0 and 1.1:
                              CHAR(32)

                              
                           

                           
                           Mapping
                              level 1.2 and higher:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	DECIMAL FLOAT(6) HEXADEC 
                                 

                                 
                                 
                              

                              
                              
                                 
                                 	Other PL/I

                                 
                                 
                                 	DECIMAL FLOAT(6)

                                 
                                 
                              

                              
                           

                           
                           Note: The IBM® Hexadecimal
                              Floating Point (HFP) data representation is not exactly the same as
                              the IEEE-754-1985 representation used for JSON. Some values may not
                              convert exactly from one representation to the other. Some extremely
                              large or small values might not be valid for float data types. Some
                              values may lose precision when converted to or from HFP representation.
                              If precise conversions are important, consider replacing use of DECIMAL
                              FLOAT data types with fixed precision alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                     
                        
                        	"type":"number"
"description":"double"

                           
                        
                        
                        	
                           Mapping levels 1.0 and 1.1:
                              CHAR(32)

                              
                           

                           
                           Mapping
                              level 1.2 and higher:
                              
                                 
                                 	Enterprise PL/I

                                 
                                 
                                 	DECIMAL FLOAT(16) HEXADEC 
                                 

                                 
                                 
                              

                              
                              
                                 
                                 	Other PL/I

                                 
                                 
                                 	DECIMAL FLOAT(16)

                                 
                                 
                              

                              
                           

                           
                           Note: The IBM Hexadecimal Floating Point (HFP)
                              data representation is not exactly the same as the IEEE-754-1985 representation
                              used for JSON. Some values may not convert exactly from one representation
                              to the other. Some extremely large or small values might not be valid
                              for float data types. Some values may lose precision when converted
                              to or from HFP representation. If precise conversions are important,
                              consider replacing use of DECIMAL FLOAT data types with fixed precision
                              alternatives.
                           

                           
                        
                        
                        
                     

                     
                     
                  
                  
                  
               

               
            

            
            Note: CICS cannot transform integer values greater than the
               maximum value for a signed long (2^63 - 1) unless they are enclosed
               within quotes.
            

            
            Note: Minimum and maximum values specified in
               the schema for numeric types are used only to map to a PL/I datatype.
               Data is not validated against these values at runtime.
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         Related reference

            
            PL/I to JSON schema mapping

            
         

         
      

      
      
   
      
      
      
      Variable arrays of elements in DFHJS2LS

      
      
      
      
         JSON can contain arrays of varying numbers of elements.
            In general JSON Schemas that contain varying numbers of elements do
            not map efficiently into a single high-level language data structure. CICS® uses container-based mappings
            or inline mappings to handle varying numbers of elements in JSON data.
         

         
         
         
            An array with a varying number of elements is represented
               in the JSON schema by using the minItems and maxItems keywords
               in the schema with "type" value of "array": 
               
                  
                  	The minItems keyword specifies the minimum number
                     of times that the element can occur. It can have a value of 0 or any
                     positive integer. It defaults to the value 0. 
                  

                  
                  
                  	The maxItems keyword specifies the maximum number
                     of times that the element can occur. It can have a value of any positive
                     integer greater than or equal to the value of the minItems keyword.
                     
                  

                  
                  
                  	If the maxItems keyword is missing it means the
                     array is unbounded.
                  

                  
                  
               

               
            

            
            An optional field can be denoted by a variable array
               of "maxItems":1. For example, an optional 8 byte
               string called "component": "properties":{
   "component": {
      "type":"array",
      "maxItems":1,
      "items": {
         "type": "string",
         "maxLength": 8
      }
   }
},
"required": ["component"]

               The same effect can be produced
               by not including the field name in the "required" keyword
               value: "properties":{
   "component": {
      "type": "string",
      "maxLength": 8
   }
}

               

            
            In general, JSON schemas
               that contain varying numbers of elements do not map efficiently into
               a single high-level language data structure. To handle these cases, CICS uses a series
               of connected
               data structures that are passed to the application program in a series
               of containers. These structures are used as input and output from
               the application:
               
                  
                  	When CICS transforms JSON
                     data to application data, it populates these structures with the application
                     data and the application reads them. 
                  

                  
                  
                  	When CICS transforms the
                     application data to JSON data, it reads the application data in the
                     structures that have been populated by the application.
                  

                  
                  
               

               
            

            
            The following examples illustrate the format of these
               data structures. These examples use an array of simple 8-byte fields.
               However, the model supports arrays of complex data types and arrays
               of data types that contain other arrays.
            

            
         

         
         
         
            Example 1. Fixed number of elements

            This
               example illustrates an element that occurs exactly three times:"properties":{
   "component": {
      "type": "array",
      "maxItems": 3,
      "minItems": 3,
      "items": {
         "type": "string",
         "maxLength": 8
      }
   }
},
"required": ["component"]

               

            
            

            
            In this example,
               the number of times that the element occurs is known in advance, so
               it can be represented as a fixed-length array in a simple COBOL declaration,
               or the equivalent in other languages.05 component PIC X(8) OCCURS 3 TIMES

               

            
            

            
         

         
         
         
            Example 2. Varying number
               of elements at mapping level 2 and below
            

            This example illustrates
               a mandatory element that can occur from one to five times:"properties":{
   "component": {
      "type": "array",
      "maxItems": 5,
      "minItems": 1,
      "items": {
         "type": "string",
         "maxLength": 8
      }
   }
},
"required": ["component"]

               

            
            

            
            The main data structure
               contains a declaration of two fields. When CICS transforms the JSON data to binary
               data,
               the first field component-num contains the number
               of times that the element appears in the JSON data, and the second
               field, component-cont, contains the name of a container:05 component-num PIC S9(9) COMP-5
05 component-cont PIC X(16)

               

            
            A second data structure
               contains the declaration of the element itself:01 DFHJS-component
  02 component PIC X(8)

               

            
            You must examine the value
               of component-num, which will contain a value in the
               range 1 to 5, to find how many times the element occurs. The element
               contents are in the container named in component-cont;
               the container holds an array of elements, where each element is mapped
               by the DFHJS-component data structure.
            

            
            If minItems="0",
               or is missing, and maxItems="1", the element is optional.
               To process the data structure in your application program, you must
               examine the value of component-num:
               
                  
                  	If it is zero, the message has no component element and the contents
                     of component-cont is undefined. 
                  

                  
                  
                  	If it is one, the component element is in the container named
                     in component-cont.
                  

                  
                  
               

               The contents of the container are mapped by the DFHJS-component data
               structure. 
            

            
            
               Note: If the JSON data consists of a single recurring
                  element, DFHJS2LS generates two language structures. The main language
                  structure contains the number of elements in the array and the name
                  of a container which holds the array of elements. The second language
                  structure maps a single instance of the recurring element.
               

               
            

            
            

            
         

         
         
         
            Example 3. Variable number of elements at mapping
               level 2.1 and above
            

            At mapping level 2.1 and above, you
               can use the INLINE-MAXOCCURS-LIMIT parameter
               in the CICS assistants. The INLINE-MAXOCCURS-LIMIT parameter
               specifies the way that varying numbers of elements are handled. The
               mapping options for varying numbers of elements are container-based
               mapping, described in Example 2. Varying number of elements at mapping level 2 and below, or inline mapping. The value of this parameter
               can be a positive integer in the range 0 - 32767:
               
                  
                  	The default value of INLINE-MAXOCCURS-LIMIT is 1,
                     which ensures that optional elements are mapped inline. 
                  

                  
                  
                  	A value of 0 for the INLINE-MAXOCCURS-LIMIT parameter
                     prevents inline mapping.
                  

                  
                  
                  	If maxItems is less than or equal to the value
                     of INLINE-MAXOCCURS-LIMIT, inline mapping is
                     used.
                  

                  
                  
                  	If maxItems is greater than the value of INLINE-MAXOCCURS-LIMIT,
                     container-based mapping is used.
                  

                  
                  
               

               
            

            
            Mapping varying numbers of elements inline results in
               the generation of both an array, as happens with the fixed occurrence
               example above, and a counter. The component-num field
               indicates how many instances of the element are present, and these
               are pointed to by the array. For the example shown in Example 2. Varying number of elements at mapping level 2 and below, when INLINE-MAXOCCURS-LIMIT is
               less than or equal to 5, the generated data structure is like this:05 component-num PIC S9(9) COMP-5 SYNC. 
05 component OCCURS 5 PIC X(8).

               The first field, component-num,
               is identical to the output for the container-based mapping example
               in the previous section. The second field contains an array of length
               5 which is large enough to contain the maximum number of elements
               that can be generated.
            

            
            Inline mapping differs from container-based
               mapping, which stores the number of occurrences of the element and
               the name of the container where the data is placed, because it stores
               all the data in the current container. Storing the data in the current
               container will generally improve performance and make inline mapping
               preferable.
            

            
            

            
         

         
         
         
            Example 4. Nested variable arrays

            Complex
               JSON schemas can contain variable recurring elements, which in turn
               contain variable recurring elements. In this case, the structure described
               extends beyond the two levels described in the examples.
            

            
            This
               example illustrates an optional element called "component2" that
               is nested in a mandatory element called "component1",
               where the mandatory element can occur from one to five times:"properties":{
   "component1": {
      "type": "array",
      "maxItems": 5,
      "minItems": 1,
      "items": {
         "type": "object",
         "properties":{
            "component2":{
               "type": "string",
               "maxLength": 8
            }
         },
      "required": ["component2"]
      }
   },
"required": ["component1"]

               

            
            The top-level data structure
               is exactly the same as in the previous examples:05 component1-num PIC S9(9) COMP-5
05 component1-cont PIC X(16)

               However, the second data structure
               contains these elements:01 DFHJS-component1
  02 component2-num PIC S9(9) COMP-5
  02 component2-cont PIC X(16)

               A third-level structure
               contains these elements:01 DFHJS-component2
  02 component2 PIC X(8)

               

            
            The number of occurrences
               of the outermost element "component1" is in component1-num.
            

            
            The
               container named in component1-cont contains an array
               with that number of instances of the second data structure DFHJS-component1.
            

            
            Each
               instance of component2-cont names a different container,
               each of which contains the data structure mapped by the third-level
               structure DFHJS-component2.
            

            
            To illustrate this
               structure, consider the fragment of JSON data that matches the example:{"component1": 
   [ 
      {
         "component2": "string1"
      },
      {
         "component2": "string2"
      },
   ]
}

               "component1" occurs three times. The
               first two contain an instance of "component2"; the
               third instance does not.
            

            
            In the top-level data structure, component1-num contains
               a value of 3. The container named in component1-cont has
               three instances of DFHJS-component1:
               
                  
                  	In the first, component2-num has a value of 1,
                     and the container named in component2-cont holds string1.
                  

                  
                  
                  	In the second, component2-num has a value of
                     1, and the container named in component2-cont holds string2.
                  

                  
                  
                  	In the third, component2-num has a value of 0,
                     and the contents of component2-cont are undefined.
                  

                  
                  
               

               
            

            
            In this instance, the complete data structure is represented
               by four containers in all:
               
                  
                  	The root data structure in container DFHJS-DATA.

                  
                  
                  	The container named in component1-cont.
                  

                  
                  
                  	Two containers named in the first two instances of component2-cont.
                  

                  
                  
               

               
            

            
            

            
         

         
         
         
            Optional structures and the required keyword
            

            Data
               structures are defined by the JSON Schema "type" of "object".
               The schemas relate field names to individual types using the object
               provided by the "properties" keyword. The requirement
               for these fields to be part of the JSON data described by the JSON
               Schema is controlled by the array provided by the "required" keyword.
               This array lists all the field names that must be present in the
               JSON data.  Optional fields are therefore represented by their absence
               from this array, or as the array is not allowed to be empty, the absence
               of the "required" keyword. In this case, all fields
               are optional.  
            

            
            Optional fields are treated as a variable array
               of 0 or 1 elements.  This adds an additional field with the suffix "-num" appended
               to the element name. If the total length is more than 28 characters,
               the element name is truncated. At run time this will be non-zero to
               indicate the value was present in the JSON data and zero if it was
               not.
            

            
            This example shows two fields, one required called "required-structure" and
               the other one optional called "optional-structure" : {
   "type": "object", 
   "properties":  {
      "required-structure": {
         "type":"string",
         "maxLength": 8
      },
      "optional-structure": {
         "type":"string",
         "maxLength": 8
      }
   },
   "required": [
      "required-structure"
   ]
}

               

            
             The generated Cobol structure shows both fields,
               but the second is preceded by "optional-structure-num" which
               is an integer count of the elements, with 0 representing none and
               1 that it is present. The value is set to indicate whether the "optional-structure" contains
               valid data or not. 03 OutputData.
             06 required-structure            PIC X(8). 
             06 optional-structure-num        PIC S9(9) COMP-5 SYNC. 
             06 optional-structure            PIC X(8).



               

            
         

         
         
      

      
      
      
      
         
         
            
         

         
         
         
            
         

         
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      Creating a JSON service provider application by using the JSON
         assistant
      

      
      
      
      
      
         You can create a service provider application from a JSON
            schema that complies with JSON schema v4 (draft), or from a high-level
            language data structure. The CICS® JSON
            assistant helps you to deploy your CICS applications
            in a service provider setting.
         

         
         
         When you use the assistant to deploy a CICS application as a service provider, you
            have two options:
            
               
               	Start with a JSON schema and use the assistant to generate the
                  language data structures. 
                  Use this option when you want to implement
                     a service provider that conforms with an existing web service description.
                  

                  
               

               
               
               	Start with the language data structures and use the assistant
                  to generate the JSON schema. 
                  Use this option when you want to expose
                     an existing program as a JSON service and are willing to expose aspects
                     of the program interfaces in the JSON schema and messages.
                  

                  
               

               
               
            

            
         

         
         
      

      
      
      
         
         
            
            	Creating a service provider application from a JSON schema

               Using the CICS JSON assistant, you can create a service provider application from
               a JSON schema.
            

            
            	Creating a service provider application from a data structure

               Use the CICS web services assistant to create a service provider application from
               a high-level language data structure.
            

            
            	Creating a channel description document

               Create a channel description document when your service provider application uses
               a channel interface with many containers.
            

            
            	Customizing generated JSON schemas

               The JSON schemas that are generated by DFHLS2JS contain some automatically generated
               content that might be appropriate for you to change before publishing. Customizing
               JSON schemas can result in regenerating the web services binding file and, in some
               cases, writing a wrapper program.
            

            
            	Creating a RESTful web service provider application

               The CICS implementation of RESTful JSON web services is similar to that of SOAP web
               services. Most of the concepts and architecture are shared, but CICS requires the
               use of a JSON schema.
            

            
            	Design considerations for RESTful web service provider applications

               This topic describes some issues you should consider when planning and designing a
               RESTful web service provider application for JSON.
            

            
            	Variable arrays of elements in DFHJS2LS

               JSON can contain arrays of varying numbers of elements. In general JSON Schemas that
               contain varying numbers of elements do not map efficiently into a single high-level
               language data structure. CICS uses container-based mappings or inline mappings to
               handle varying numbers of elements in JSON data.
            

            
            	Application error reporting

               Read this topic to understand how RESTful JSON web service provider applications can
               report errors to clients
            

            
         

         
         
         
            
         

         
         Related information

            
            JSON schema v4 (draft)

            
         

         
      

      
      
      
   
      
      
      
      Creating a service provider application from a JSON schema

      
      
      
      
         Using the CICS® JSON
            assistant, you can create a service provider application from a JSON
            schema.
         

         
         
         Before you can create a service provider application, the
            following conditions must be satisfied:
            
               
               	Your web services description must be in a UNIX™ file in z/OS® and
                  you must create a suitable provider mode pipeline in the CICS region. 
               

               
               
               	You must define to OMVS the user ID under which DFHJS2LS runs.

               
               
               	The user ID must have read permission to z/OS UNIX and
                  PDS libraries and write permission to the directories specified on
                  the LOGFILE, WSBIND, and JSON-SCHEMA-REQUEST , JSON-SCHEMA-RESPONSE,
                  and JSON-SCHEMA-RESTFUL parameters.
               

               
               
               	You must allocate sufficient storage to the user ID for the ID
                  to run Java™. You can use any
                  supported version of Java. By
                  default, DFHJS2LS uses the Java version
                  specified in the JAVADIR parameter.
               

               
               
            

            
         

         
         
         You can use the JSON assistant to create language structures
            from your JSON schema for the service provider application. 
         

         
         
         
            	Use the DFHJS2LS batch program to generate a web
                  service binding file and one or more language data structures.
               DFHJS2LS contains a large set of optional parameters that provide
               you with flexibility to create the binding file and language structures
               that your application requires. Consider these options when you enable
               an existing application for web services: 
               
                  
                  	Which mechanism will CICS use
                     to pass data to the service provider application program? You can
                     use channels and pass the data in containers or use a COMMAREA. Channels
                     and containers are recommended. Specify them with the PGMINT parameter.
                  

                  
                  
                  	 Which language do you want to generate? DFHJS2LS can generate
                     COBOL, C/C++, or PL/I language data structures. Specify the language
                     using the LANG parameter.
                  

                  
                  
                  	Which mapping level do you want to use? The higher the mapping
                     level, the more control and support you have available for the handling
                     of character and binary data at run time. Some optional parameters
                     are available only at the higher mapping levels. You are recommended
                     to use the highest level of mapping available. Specify the mapping
                     level with the MAPPING-LEVEL parameter.
                  

                  
                  
                  	Which URI do you want the web service requester to use? Specify
                     a relative URI using the URI parameter; for example, URI=/my/test/webservice.
                     The value is used by CICS when
                     it creates the URIMAP resource.
                  

                  
                  
                  	Under which transaction and user ID will you run the web service
                     request and response? You can use an alias transaction to run the
                     application to compose a response to the service requester. The alias
                     transaction is attached under the user ID. Specify it with the TRANSACTION and USERID parameters.
                     These values are used when creating the URIMAP resource. If you do
                     not want to use a specific transaction, do not use these parameters.
                  

                  
                  
               

               When you submit DFHJS2LS, CICS generates the web service binding file
               and places it in the location that you specified with the WSBIND parameter.
               The language structures are placed in the partitioned data set that
               you specified with the PDSLIB parameter.
               
            

            
            	Copy the generated web service binding file to the pickup directory
                  of the provider mode PIPELINE resource that you want to use for your
                  web service application. You must copy the binding file
               in binary mode.
            

            
            	Write a service provider application program to interface
                  with the generated language structures and implement the required
                  business logic.

            
            	Use the PIPELINE SCAN command to dynamically
                  create the WEBSERVICE resource and a URIMAP resources.  
               
                  
                  	The WEBSERVICE resource encapsulates the web service binding file
                     in CICS and is used at run
                     time.
                  

                  
                  
                  	The URIMAP resource provides CICS with
                     the information to associate the WEBSERVICE resource with a specific
                     URI. 
                  

                  
                  
               

               Alternatively, you can define the resources yourself, although
               this is not recommended.
            

            
         

         
         
         If you have any problems submitting DFHJS2LS, or the resources
            do not install correctly, see Troubleshooting the JSON assistant.
         

         
         
      

      
      
      
         
         
            
         

         
         
         
            
            JSON schema v4

            
            JSON schema validation v0

         

         
      

      
      
      
   
      
      
      
      Creating a service provider application from a data structure 

      
      
      
      
         Use the CICS® web
            services assistant to create a service provider application from a
            high-level language data structure.
         

         
         
         Before you create a service provider application, make sure
            that your setup complies with these preconditions:
            
               
               	Your high-level language data structures must meet the following
                  criteria:
                  
                     
                     	The data structures must be defined separately from the source
                        program; for example, in a COBOL copybook.
                     

                     
                     
                     	If your PL/I or COBOL application program uses different data
                        structures for input and output, the data structures must be defined
                        in two different members in a partitioned data set. If the same structure
                        is used for input and output, the structure must be defined in a single
                        member.
                        For C and C++, your data structures can be in the same member
                           in a partitioned data set.
                        

                        
                     

                     
                     
                  

                  
               

               
               
               	The language structures must be available in a partitioned data
                  set and you must create a suitable PIPELINE resource in the CICS region.
               

               
               
               	You must define to OMVS the user ID that DFHLS2JS uses to run.

               
               
               	The user ID must have read permission to z/OS® UNIX™ and
                  PDS libraries and write permission to the directories specified on
                  the LOGFILE, WSBIND, and JSON-SCHEMA-REQUEST and JSON-SCHEMA-RESPONSE output
                  parameters.
               

               
               
               	 The user ID must have a sufficiently large storage allocation
                  to run Java™. You can use any
                  supported version of Java. By
                  default, DFHLS2JS uses the Java version
                  that is specified in the JAVADIR parameter. 
               

               
               
            

            
         

         
         
         Follow these steps to create a service provider application
            from a high-level data structure:
         

         
            	If the service provider application interface uses channels
                  and many containers, create a channel description document that describes
                  the interface in JSON. You must save the channel description document
                  in a suitable directory on z/OS UNIX.  CICS uses this document to construct and deconstruct
               a JSON message from the containers on a channel. Alternatively, you
               can use one container in a channel and not create a channel description
               document. 
               For more information about how to create a channel description
                  document, see Creating a channel description document.
               

               
               
            

            
            	Use the DFHLS2JS batch program to generate a web
                  service binding file and web service description from the language
                  structure. The DFHLS2JS batch program can
                  be found in HLQ.SDFHMOBI where HLQ is
                  the location where you installed JSON web services. DFHLS2JS
               contains a large set of optional parameters that provide you with
               flexibility to create the binding file and language structures that
               your application requires. Consider the following options when enabling
               web services for an existing application:
               
                  
                  	Which mechanism do you want CICS to
                     use to pass data to the service provider application program? You
                     can use channels and pass the data in containers, or use a COMMAREA.
                     Specify the mechanism by using the PGMINT parameter.
                     If your application interface uses channels and many containers, specify
                     the REQUEST-CHANNEL parameter and optionally
                     the RESPONSE-CHANNEL. You can use these parameters
                     only when the mapping level is 3.0 or higher.
                  

                  
                  
                  	Which mapping level do you want to use? The higher the mapping
                     level, the more control and support you have available for the handling
                     of character and binary data at run time. Some optional parameters
                     are available only at the higher mapping levels. You must specify
                     the highest level of mapping available in the MAPPING-LEVEL parameter.
                  

                  
                  
                  	Which URI do you want the web service to use? Specify an absolute
                     URI by using the URI parameter; for example, URI=http://www.example.org:80/my/test/webservice.
                     The relative part of this address, /my/test/webservice,
                     is used when creating the URIMAP resource. 
                  

                  
                  
               

               When you submit DFHLS2JS, CICS generates the web service binding file
               and places it in the location that you specified with the WSBIND parameter.
               The generated JSON schemas are placed in the location that you specified
               with the JSON-SCHEMA-REQUEST and JSON-SCHEMA-RESPONSE parameters.
               
            

            
            	Review the generated JSON schema. 
               These
                  schemas are used to define the input and output data formats for the
                  JSON web service. The application developer must use these schemas
                  when creating an application to interact with the JSON web service. 
                  Note: Changing
                     the generated schema invalidates the generated web service binding
                     file, WSBind. 
                  

                  
               

               
               If you want to change
                  the schema, for example, to rename the fields within the schema, you
                  must use DFHJS2LS to generate a new web service binding file, and
                  a new set of language structures. The application program in CICS must be changed
                  to use the
                  new language structures.
               

               
            

            
            	Copy the web service binding file to the pickup directory
                  of the provider mode pipeline that you want to use for your web service
                  application. You must copy the web service binding file
               in binary mode.
            

            
            	Use the PIPELINE SCAN command to dynamically
                  create the WEBSERVICE resource and a URIMAP resource.  
               
                  
                  	The WEBSERVICE resource contains the web service binding file
                     in CICS and is used at run
                     time.
                  

                  
                  
                  	The URIMAP resource provides CICS with
                     the information to associate the WEBSERVICE resource with a specific
                     URI. 
                  

                  
                  
               

               Alternatively, you can define the resources yourself.
               
            

            
         

         
         
         The creation of your service provider application is complete. 
            If
               you have any problems submitting DFHLS2JS, or the resources do not
               install correctly, see Troubleshooting the JSON assistant.
            

            
         

         
         
         Make the web services description available to anyone who
            develops a web service that will access your service.
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Creating a channel description document

      
      
      
      
         Create a channel description document when your service
            provider application uses a channel interface with many containers.
         

         
         
         Use an XML editor to create the channel description document.
            The schema for the channel description is called channel.xsd and
            is in the /usr/lpp/cicsts//schemas/channel directory
            (where /usr/lpp/cicsts/ is
            the default install directory for CICS files on z/OS® UNIX®).
         

         
         
         
            	Create an XML document with a <channel> element and
                  the CICS channel namespace: <channel name="myChannel" xmlns="http://www.ibm.com/xmlns/prod/CICS/channel">
</channel>

               

            
            	Add a <container> element for every container that the
                  application program interface uses on the channel. You
               must use name, type and use attributes to describe each container.
               The following example shows six containers with different
               attribute values:<container name="cont1" type="char" use="required"/>
<container name="cont2" type="char" use="optional"/>
<container name="cont3" type="bit" use="required"/>
<container name="cont4" type="bit" use="optional"/>
<container name="cont5" type="bit" use="required">
    <structure location="//HLQ.PDSNAME(MEMBER)"/>
</container>
<container name="cont6" type="bit" use="optional">
    <structure location="//HLQ.PDSNAME(MEMBER2)"/>
</container> 

               The structure element indicates that the
               content is defined in a language structure located in a partitioned
               data set member.

            
            	Save the XML document in z/OS UNIX. 

            
         

         
         
         
            Channel schema
The channel description document
            must conform to the following schema:<schema xmlns="http://www.w3.org/2001/XMLSchema"
   targetNamespace="http://www.ibm.com/xmlns/prod/CICS/channel"
   xmlns:tns="http://www.ibm.com/xmlns/prod/CICS/channel" elementFormDefault="qualified">
   <element name="channel">1
      <complexType>
         <sequence>
            <element name="container" maxOccurs="unbounded" "unbounded" minOccurs="0">2
               <complexType>
                  <sequence>
                     <element name="structure" minOccurs="0">3
                       <complexType>
                           <attribute name="location" type="string" use="required"/>
                           <attribute name="structure" type="string" use="optional"/>
                       </complexType>
                     </element>
                  </sequence>
                  <attribute name="name" type="tns:name16Type" use="required"/>
                  <attribute name="type" type="tns:typeType" use="required"/>
                  <attribute name="use" type="tns:useType" use="required"/>
               </complexType>
             </element>
          </sequence>
          <attribute name="name" type="tns:name16Type" use="optional" />
       </complexType>
   </element>
  <simpleType name="name16Type">
      <restriction base="string">
         <maxLength value="16"/>
      </restriction>
  </simpleType>
  <simpleType name="typeType">
      <restriction base="string">
        <enumeration value="char"/>
        <enumeration value="bit"/>
      </restriction>
  </simpleType>
  <simpleType name="useType">
     <restriction base="string">
        <enumeration value="required"/>
        <enumeration value="optional"/>
     </restriction>
  </simpleType>
</schema>

            
               
               	This element represents a CICS channel.

               
               
               	This element represents a CICS container within the channel. 

               
               
               	A structure can only be used with 'bit' mode containers. The 'location'
                  attribute indicates the location of a file that maps the contents
                  of container. The 'structure' attribute may be used in C and C++ to
                  indicate the name of structure.
               

               
               
            

            
         

         
         
         Run DFHLS2JS to create the mappings and JSON schema for the
            web service provider application. DFHLS2JS puts the mappings for the
            channel in the JSON schema in the order that the containers are specified
            in the channel description document.
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Customizing generated JSON schemas

      
      
      
         The JSON schemas that are generated by DFHLS2JS contain
            some automatically generated content that might be appropriate for
            you to change before publishing. Customizing JSON schemas can result
            in regenerating the web services binding file and, in some cases,
            writing a wrapper program.
         

         
         
         Follow these steps to customize generated JSON schemas:

         
         
         
            	To advertise support for HTTPS, use the URI parameter
                  in DFHLS2JS to set an absolute URI. 

            
            	To supply the network location of your web service, use
                  the URI parameter in DFHLS2JS to set an absolute
                  URI. 

            
            	Consider whether the automatically generated names in the
                  JSON schema are appropriate for your purposes. You can
               rename the properties.
               These values form part of the programmatic
                  interface to which you code a client program. If the generated names
                  are not sufficiently meaningful, maintenance of your application code
                  might be more difficult over a long period of time.
               

               
               
               If you change any of these values, you must use DFHJS2LS
                  to regenerate the web services binding file. The language structures
                  that are produced are unlikely to be compatible with your existing
                  application, so application changes might be required. Review the
                  generated language structures, and consider writing a wrapper program
                  as discussed below.
               

               
            

            
            	Consider if the COMMAREA fields exposed in the JSON schemas
                  are appropriate. You might consider removing any fields
               that are not helpful to a JSON client developer:
               
                  
                  	Fields that are used only for output values can be removed from
                     the schema that maps the input data structures.
                  

                  
                  
                  	Filler fields.

                  
                  
                  	Automatically generated annotations.

                  
                  
               

               If you make any of these changes,
               you must regenerate the web services binding file using DFHJS2LS.
               The new language structures that are generated are not compatible
               with the original language structures, so you must write a wrapper
               program to map data from the new representation to the old one. This
               wrapper program needs to perform an EXEC CICS LINK command
               to the target application program and then map the returned data. 
               This
                  level of customization requires the most effort, but results in the
                  most meaningful programmatic interfaces for your JSON client developers.
               

               
               
            

            
         

         
         
         You have a customized JSON schema that matches your business
            requirements, and a PROGRAM in CICS that implements them.
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Creating a RESTful web service provider application

      
      
      
      
      
      
      
      
         The CICS® implementation
            of RESTful JSON web services is similar to that of SOAP web services.
            Most of the concepts and architecture are shared, but CICS requires the use of a JSON
            schema.
         

         
         
         Implementing a RESTful JSON web service involves the following
            tasks:
         

         
         
         
            	Generate the application
                  interface. 
               Input:
                  
                     
                     	The JSON schema that defines the data model for the RESTful web
                        service.
                     

                     
                     
                  

                  Output:
                  
                     
                     	The language structures
                        (for example, COBOL copy book) that map the JSON schema.
                     

                     
                     
                     	A WSBind file.

                     
                     
                  

                  
               

               
               Run the DFHJS2LS utility and specify the appropriate input
                  parameters. These parameters include:
                  
                     
                     	The location of the JSON schema. 

                     
                     
                     	The list of supported methods (GET, PUT, POST, and DELETE are
                        enabled by default). 
                     

                     
                     
                     	The URI at which the service is deployed. 

                     
                     
                     	The name of the application PROGRAM that implements the service. 

                     
                     
                     	Any required data-mapping parameters.

                     
                     
                  

                  
               

               
            

            
            	Create an application
                  that uses this interface. 
               Input:
                  
                     
                     	The language structures from step 1. 
                     

                     
                     
                     	An awareness of which RESTful operations will be implemented

                     
                     
                  

                  
               

               
               Output:
                  
                     
                     	A program suitable for deployment to CICS

                     
                     
                  

                  
               

               
               Write a program that does the following:
                  Note: If you supply
                     the name of your own container on the CONTID parameter
                     to DFHJS2LS, you must use this container instead of DFHWS-DATA whenever
                     it is mentioned in the following steps.
                  

                  
                  
                     
                     	Examine the URI to understand the identity of the resource. CICS provides several
                        containers
                        to help you identify interesting components of the URI. The containers
                        are described in Table 1. The examples show the contents
                        of each container for the URI:http://www.example.org:10000/JSONServices/CustomerDetails/13388?action=query

                        If
                        the URIMAP that matched has PATH of /JSONServices/CustomerDetails/*
                        
                        
                           
                              Table 1. . DFHWS-URI
                                    containersThe table shows DFHWS-URI containers,
                                    describes their contents, and provides an example
                                    
                              
                              
                              
                                 
                                 
                                    
                                    	Container 
                                    
                                    
                                    	Contents
                                    
                                    
                                    	Example
                                    
                                    
                                 

                                 
                                 
                              
                              
                              
                              
                                 
                                 
                                    
                                    	DFHWS-URI
                                    
                                    
                                    	The complete URI
                                    
                                    
                                    	http://www.example.org:10000/JSONServices/CustomerDetails/13388?action=query
                                    
                                    
                                 

                                 
                                 
                                 
                                    
                                    	DFHWS-URIMAPPATH
                                    
                                    
                                    	The portion of URI path that matched
                                       the URIMAP
                                    
                                    
                                    
                                    	/JSONServices/CustomerDetails/*
                                    
                                    
                                 

                                 
                                 
                                 
                                    
                                    	DFHWS-URI-RESID
                                    
                                    
                                    	The URI path with the portion matched
                                       by the URIMAP removed (the resource identifier)
                                    
                                    
                                    
                                    	13388
                                    
                                    
                                 

                                 
                                 
                                 
                                    
                                    	DFHWS-URI-QUERY
                                    
                                    
                                    	The query string
                                    
                                    
                                    	action=query
                                    
                                    
                                 

                                 
                                 
                              
                              
                              
                           

                           
                        

                        
                     

                     
                     
                     	Validate the URI. If there is a problem, report the problem to CICS and terminate.
                        
                     

                     
                     
                     	Query the DFHHTTPMETHOD container to determine which method is
                        being driven. For more information, see DFHHTTPMETHOD container.
                     

                     
                     
                     	For a POST (create) method (if needed):
                        
                           
                           	Read the input data from the DFHWS-DATA container. 

                           
                           
                           	Interpret the data by using the language structure(s) generated
                              in step 1. 
                           

                           
                           
                           	Validate the data. If there is a problem, report the problem to CICS and terminate.
                              
                           

                           
                           
                           	Perform whatever application-specific processing is required to
                              create the resource.
                           

                           
                           
                           	Optionally, write to the DFHRESPONSE container to notify the client
                              of the identifier of the new resource. The contents of this container
                              are not transformed by CICS,
                              but sent directly in the HTTP response. The DFHWS-DATA container is
                              ignored.
                           

                           
                           
                        

                        
                     

                     
                     
                     	 If a GET (inquire) or HEAD (inquire) method is needed, write
                        the data that represents the resource to the DFHWS-DATA
                        container.
                     

                     
                     
                     	If a PUT (set) method is needed:
                        
                           
                           	Read the input data from the DFHWS-DATA container. 

                           
                           
                           	Interpret the data by using the language structure(s) generated
                              in step 1. 
                           

                           
                           
                           	Validate the data. If there is a problem, report the problem to CICS and terminate.
                              
                           

                           
                           
                           	Perform whatever application-specific processing is required to
                              update the resource.
                           

                           
                           
                        

                        
                     

                     
                     
                     	If a DELETE method is needed, perform whatever application-specific
                        processing is required to delete the resource.
                     

                     
                     
                  

                  
               

               
               Note: The RESTful data model that is implemented by CICS does not send a response body
                  for the PUT, POST, or DELETE methods by default. RESTful applications
                  typically use the HTTP status code to indicate success or failure.
                  If the application completes normally, CICS sends
                  an HTTP response of 200 (OK). For more information about sending error
                  responses, see Application error reporting.
                  If you want to send a response body for a PUT, POST or DELETE method,
                  you must write the DFHRESPONSE container. If present, CICS sends the contents of this
                  container in
                  the HTTP body without further processing. CICS ignores the DFHWS-DATA container in
                  the
                  response processing for these methods.
               

               
            

            
            	Deploy the artifacts 
               
               Input:
                  
                     
                     	The WSBind file from step 1. 
                     

                     
                     
                     	The CICS Program from step 2. 
                     

                     
                     
                     	A CICS provider mode pipeline
                        resource that is configured for JSON.
                     

                     
                     
                  

                  
               

               
               Output:
                  
                     
                     	A deployed RESTful JSON web service.

                     
                     
                  

                  
               

               
               Deploy the program to CICS in
                  the normal way.
               

               
               Either:
                  
                     
                     	Deploy the WSBind file to the Pipeline's 'pickup' directory; then
                        issue a PIPELINE SCAN command to create the WEBSERVICE
                        and URIMAP resources.
                     

                     
                     
                     	Manually define and install a WEBSERVICE resource and associated
                        URIMAP resource. The URIMAP must associate the URI with both the PIPELINE
                        and the WEBSERVICE.
                     

                     
                     
                  

                  
               

               
            

            
            	Test the service 
               Input:
                  
                     
                     	The JSON schema.

                     
                     
                     	The URI of the RESTful web service.

                     
                     
                     	The deployed service from step 3.
                     

                     
                     
                     	A JSON test client of your choice.

                     
                     
                  

                  
               

               
               Output:
                  
                     
                     	A successfully handled request.

                     
                     
                  

                  
               

               
               Use the test client of your choice to send a JSON request
                  to CICS. 
               

               
               If you receive
                  an unexpected response, attempt problem determination. For more information,
                  see Troubleshooting problems with JSON requests.
               

               
               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
         Related information

            
            RESTful services

            
         

         
      

      
      
      
   
      
      
      
      Design considerations for RESTful web service provider applications

      
      
      
         This topic describes some issues you should consider when
            planning and designing a RESTful web service provider application
            for JSON.
         

         
         
         
            Collections of Resources

            A common design
               for RESTful APIs is to support the retrieval of collections of resources.
               For example, a Service might exist that returns a set of objects as
               follows: GET /Services/CustomerDetails?Surname=Cooper

               This
               request is expected to return information on all CustomerDetails objects
               where the Surname is "Cooper". Individual CustomerDetails objects
               may be returned using a more specific URI such as: GET /Services/CustomerDetails/Customer27

               In
               this example Customer27 is the primary key for a
               specific customer. The output from this second query will be an instance
               of the CustomerDetails object. The output from the first query is
               less clear: it could return a list of CustomerDetails objects, or
               it could return a list of URIs for CustomerDetails objects (which
               the client can go on to retrieve individually). Both conventions are
               common. 
            

            
            To implement a Collection in CICS, create a JSON schema
               that describes either a list of data instances, or a list of URIs.
               You can then build the Service and implement it as normal. In this
               example you might choose to only implement the GET method. You could
               consider implementing a pagination Service to allow a client to page
               backwards and forwards through large data sets, for example: GET /Services/CustomerDetails?startRecord=200&endRecord=225

               You're
               likely to need two URIMAP resources in CICS (and two WEBSERVICE resources).
               One that maps the root URI structure for the Collection, and a wild-carded
               URIMAP for the Instances. For example: URIMAP1: Path=/Services/CustomerDetails  WEBSERVICE=CollectionService 
URIMAP2: Path=/Services/CustomerDetails/* WEBSERVICE=InstanceService

               

            
         

         
         
         
            Cache Management

            The RESTful architecture
               encourages integration with standard HTTP cache management techniques.
               This allows the results of GET requests to be cached in the network,
               thereby reducing the burden on the server. The mechanism for doing
               this involves setting an expiration date/time for data returned for
               GET requests. 
            

            
            There is no general purpose mechanism to support
               application controlled cache expiration in CICS, but a Pipeline Handler
               program could be written to add the appropriate HTTP Header using
               the EXEC CICS WEB WRITE HTTPHEADER API. Application programs can do
               something similar, but only if they are hosted in the same CICS region
               that receives the HTTP request.
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Application error reporting

      
      
      
      
      
      
      
      
         Read this topic to understand how RESTful JSON web service
            provider applications can report errors to clients
         

         
         
         
            In top-down scenarios, it is likely that the application
               is required to report error conditions. For example, an error might
               be: "Account Number not recognized". This requirement
               is unique to top-down scenarios; in bottom-up development the application
               either has an error reporting mechanism that is encoded in the data
               fields, or it abends. In the top-down scenario, the JSON schema is
               unlikely to define a field in which to report errors, so an alternative
               is needed.  
            

            
            For SOAP-based web services, this problem is addressed
               by using the EXEC CICS SOAPFAULT API. SOAP Fault
               messages do not exist in JSON. Instead, you can use the DFHHTTPSTATUS
               container to report application detected errors for JSON applications.
               For more information, see DFHHTTPSTATUS container.
               Note: Applications might
                  also use the DFHRESPONSE container, and other control containers,
                  to provide a more detailed error response, if they want to do so.
               

               
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Part XIII. Mapping and transforming application data and JSON
      

      
      
      
      
      
          You can write application programs to transform application
            binary data into JavaScript Object Notation (JSON) and vice versa. CICS® supports a number of high-level
            languages and provides a JSON assistant to map how the data is transformed
            during runtime processing. CICS uses
            the same technology for mapping application data to JSON messages,
            as part of the web services support.
         

         
         
         You must have Java™ installed
            to run the JSON assistant and have an Axis2 JVM server running to
            transform application data and JSON.
         

         
         
         The advantage of using this approach to transform application
            data to and from JSON is that CICS goes
            beyond the capabilities that are offered by a JSON parser. CICS can interpret the
            JSON and
            perform record-based conversions of the application data. Therefore,
            it is easier and faster for you to create applications that work with
            JSON by using this approach.
            The CICS JSON
               assistant is a supplied utility that helps you to create the required
               mapping artifacts to transform application binary data to JSON or
               transform JSON to application binary data. The JSON assistant creates
               the artifacts in a bundle directory.
            

            
         

         
         
         
            	Create a bundle using the JSON assistant.
               
            

            
            	Install the bundle in CICS to
                  make the mappings available.

            
            	Create or update an application program to use the LINK
                  PROGRAM API command to link to CICS supplied
                  linkable interface DFHJSON.  The application must use a
               channel-based interface.
            

            
            	Run the application to test that the transformation
                  works as you intended.

            
         

         
         
         Your application data is transformed into JSON or your JSON
            is transformed into application data.
         

         
         
         Steps 1 to 4 are explained in more detail in the following
            topics.
         

         
         
      

      
      
      
      
         
         
            
            	The CICS JSON assistants

               The CICS JSON assistants are a set of batch utilities that can help you to transform
                  JSON into application data and vice versa. The assistant supports rapid deployment
                  of applications that perform JSON processing with the minimum amount of programming
                  effort. 

            
            	Generating mappings from language structure

               To create JavaScript™ Object Notation (JSON) from application data or application
               data from JSON, you create the mappings to describe how CICS should transform the
               data and JSON at run time. You can start from any application data record; for example,
               you can start with a COMMAREA, VSAM file, temporary storage queue, or an IBM® DB2® record.
            

            
            	Generating mappings from a JSON schema

               To create application data from JavaScript™ Object Notation (JSON) or JSON from application
               data, you create the mappings to describe how CICS should transform the data and JSON
               at run time. You can start from a JSON schema. After the language structure and the
               mapping are generated, you can develop CICS application using the language structure,
               and transform JSON to application data and vice versa.
            

            
            	Transforming application data to JSON

               You can write an application program to transform application data to JSON.
            

            
            	Transforming JSON to application data

               You can write an application program to transform JSON to application data.
            

            
         

         
      

      
      
   
      
      
      
      The CICS JSON assistants

      
      
      
      
         The CICS® JSON
               assistants are a set of batch utilities that can help you to transform JSON into application
               data
               and vice versa. The assistant supports rapid deployment of applications that perform
               JSON processing
               with the minimum amount of programming effort. 

         
         
         Use the CICS assistants to generate mappings between high-level
            language structures and JSON schemas. The CICS assistants also generate
            JSON schemas from high-level language data structures, or vice versa.
         

         
         
         Using the JSON assistants for CICS reduces
            the amount of code that you must write to parse or construct JSON; CICS transforms
            data between JSON
            fragments and the data structure of an application program.
         

         
         
         The JSON assistant can create a JSON schema from a simple language
            structure, or a language structure from an existing XML schema, and
            supports COBOL, C/C++, and PL/I. It also generates metadata that CICS uses at run
            time to automatically
            convert XML data to binary application data or vice versa; the metadata
            is defined in an XML binding and stored on z/OS® UNIX™.
            The schema for the XML binding is in /usr/lpp/cicsts//schemas/xmltransform/ directory
            on z/OS UNIX.
         

         
         
         Utility programs DFHJS2LS and DFHLS2JS are collectively known as
            the CICS JSON assistants:
            
               
               	DFHLS2JS

               
               
               	DFHLS2JS maps high-level language structures to JSON schemas.

               
               
               
               	DFHJS2LS

               
               
               	DFHJS2LS maps JSON schemas to high-level language structures.

               
               
            

            The JCL procedures to run both programs are in the hlq.XDFHINST library,
            where hlq is the high-level qualifier of your CICS installation.
         

         
         
         The two mappings are not symmetrical:
            
               
               	If you process a language data structure with DFHLS2JS, and then
                  process the resulting JSON schema with the DFHJS2LS, do not expect
                  the final data structure to be the same as the original. 
               

               
               
               	If you process a JSON schema with DFHJS2LS, and then process the
                  resulting language structure with the DFHLS2JS, do not expect the
                  final JSON schema to be the same as the original.
               

               
               
               	In some cases, DFHJS2LS generates language structures that are
                  not supported by DFHLS2JS.
               

               
               
            

            
         

         
         
         You must code high-level language structures that are processed
            by DFHLS2JS according to the rules of the language, as implemented
            in the language compilers that CICS supports.
         

         
         
      

      
      
      
      
         
         
            
            	DFHLS2JS: High-level language to JSON schema conversion for linkable interface

               The DFHLS2JS cataloged procedure generates a JSON schema and a JSON binding file from
               a high-level language structure. Use DFHLS2JS when you want to create a CICS program
               that can parse or create JSON. Descriptions of the job control statements, symbolic
               parameters, the input parameters for DFHLS2JS, and an example job that uses DFHLS2JS,
               are provided to help you use this procedure.
            

            
            	DFHJS2LS: JSON schema to high-level language conversion for linkable interface

               The DFHJS2LS cataloged procedure generates a high-level language data structure and
               a JSON binding from a JSON schema. Use DFHJS2LS when you want to create a CICS program
               that can parse or create JSON. The job control statements for DFHJS2LS, its symbolic
               parameters, its input parameters, and their descriptions are listed.
            

            
            	Mapping levels for the CICS JSON assistants

               A mapping is the set of rules that specifies how information is converted between
               language structures and JSON schemas. To benefit from the most sophisticated mappings
               available, you are recommended to set the MAPPING-LEVEL parameter in the CICS assistants to the latest level.
            

            
            	High-level language and JSON schema mapping

               Use the CICS assistants to generate mappings between high-level language structures
               and JSON schemas. The CICS assistants also generate JSON schemas from high-level language
               data structures, or vice versa.
            

            
            	Variable arrays of elements in DFHJS2LS

               JSON can contain arrays of varying numbers of elements. In general JSON Schemas that
               contain varying numbers of elements do not map efficiently into a single high-level
               language data structure. CICS uses container-based mappings or inline mappings to
               handle varying numbers of elements in JSON data.
            

            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      DFHLS2JS: High-level language to JSON schema conversion for
         linkable interface
      

      
      
      
      
         The DFHLS2JS cataloged procedure generates a JSON schema
            and a JSON binding file from a high-level language structure. Use
            DFHLS2JS when you want to create a CICS® program
            that can parse or create JSON. Descriptions of the job control statements,
            symbolic parameters, the input parameters for DFHLS2JS, and an example
            job that uses DFHLS2JS, are provided to help you use this procedure.
         

         
         
         
            The DFHJS2LS JCL procedure is installed in the dataset HLQ.SDFHMOBI,
               where HLQ is the high-level qualifier where JSON
               web services is installed.
            

            
            There are several usage
               modes for DFHLS2JS and DFHJS2LS according to your requirements:
               
                  
                  	DFHLS2JS: High-level language to JSON schema conversion for linkable interface

                  
                  
                  	DFHJS2LS: JSON schema to high-level language conversion for linkable interface

                  
                  
                  	High-level language to JSON schema
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level language
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level
                        language conversion for RESTful services

                  
                  
               

               
            

            
         

         
         
         
            Job control statements for DFHLS2JS

            
               
               	JOB

               
               
               	Starts the job.

               
               
               
               	EXEC

               
               
               	Specifies the procedure name (DFHLS2JS).

               
               
               
               	INPUT.SYSUT1 DD

               
               
               	Specifies the input. The input parameters are specified in the
                  input stream. However, you can also define them in a data set or in
                  a member of a partitioned data set.
               

               
               
            

            
         

         
         
         
            Symbolic parameters
The following symbolic
            parameters are defined in DFHLS2JS:
            
               
               	JAVADIR=path

               
               
               	Specifies the name of the Java™ directory
                  that is used by DFHLS2JS. The value of this parameter is appended
                  to /usr/lpp/ giving a complete path name of /usr/lpp/path.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the JAVADIR parameter.
               

               
               
               
               	PATHPREF=prefix

               
               
               	Specifies an optional prefix that extends the z/OS® UNIX™ directory path that is used
                  on other parameters. The default is the empty string.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the PATHPREF parameter.
               

               
               
               
               	SERVICE=value

               
               
               	Use this parameter only when directed to do so by IBM® support.
               

               
               
               
               	TMPDIR=tmpdir

               
               
               	Specifies the location of a directory in z/OS UNIX that DFHLS2JS uses as a temporary
                  workspace. The user ID under which the job runs must have read and
                  write permission to this directory.
               

               
               
               	The default value is /tmp.
               

               
               
               
               	TMPFILE=tmpprefix

               
               
               	Specifies a prefix that DFHLS2JS uses to construct the names of
                  the temporary workspace files.
               

               
               
               	The default value is LS2JS.
               

               
               
               
               	USSDIR=path

               
               
               	Specifies the name of the CICS TS
                  directory in the z/OS UNIX file
                  system. The value of this parameter is appended to /usr/lpp/cicsts/ giving
                  a complete path name of /usr/lpp/cicsts/path.
                  This must be specified as '.' (period) if the default
                  is used. 
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the USSDIR parameter.
               

               
               
            

            
         

         
         
         
            The temporary workspace

            DFHLS2JS
               creates the following three temporary files at run time:
               
                  
                  	tmpdir/tmpprefix.in

                  
                  
                  	tmpdir/tmpprefix.out

                  
                  
                  	tmpdir/tmpprefix.err

                  
                  
               

               where:
               
                  
                  	tmpdir is the value that
                     is specified in the TMPDIR parameter.
                  

                  
                  
                  	tmpprefix is the value that
                     is specified in the TMPFILE parameter.
                  

                  
                  
               

               The default names for the files (when TMPDIR and TMPFILE are
               not specified), are as follows:
               
                  
                  	/tmp/LS2JS.in

                  
                  
                  	/tmp/LS2JS.out

                  
                  
                  	/tmp/LS2JS.err

                  
                  
               

               
               Important:  DFHLS2JS does not lock access to the
                  generated z/OS UNIX file
                  names. Therefore, if two or more instances of DFHLS2JS run concurrently
                  and use the same temporary workspace files, nothing prevents one job
                  from overwriting the workspace files while another job is using them,
                  leading to unpredictable failures.
                  Devise a naming convention and
                     operating procedures that avoid this situation; for example, you can
                     use the system symbolic parameter SYSUID to generate
                     workspace file names that are unique to an individual user.
                  

                  
                  These
                     temporary files are deleted before the end of the job.
                  

                  
               

               
            

            
         

         
         
         
            Input parameters for DFHLS2JS
The following
            syntax diagram shows the available input parameters:
            
               { 
               [ CCSID=value
               ] 
               } 
               { 
               { 
               LANG=COBOL 
               | LANG=PLI-ENTERPRISE
               
               | LANG=PLI-OTHER
               
               } 
               | 
               { 
               LANG=C 
               | LANG=CPP 
               } 
               } 
               { 
               LOGFILE=value
               
               } 
               BUNDLE=value
               
               { 
               MAPPING-LEVEL=1.0
               
               | MAPPING-LEVEL=1.1
               
               | 
               { 
               MAPPING-LEVEL=1.2
               
               | MAPPING-LEVEL=2.0
               
               } 
               [ { 
               CHAR-VARYING=
               NO 
               | CHAR-VARYING=NULL
               
               } ] 
               | 
               { 
               MAPPING-LEVEL=2.1
               
               | MAPPING-LEVEL=2.2
               
               | 
               MAPPING-LEVEL=3.0
               
               { 
               DATETIME=UNUSED
               
               | [ DATETIME=
               PACKED15 ] 
               } 
               { 
               DATA-TRUNCATION=
               DISABLED 
               | [ DATA-TRUNCATION=
               ENABLED ] 
               } 
               
               | MAPPING-LEVEL=4.0
               [ { 
               CHAR-OCCURS=
               STRING 
               | CHAR-OCCURS=ARRAY
               
               } ] 
               
               } 
               [ { 
               CHAR-VARYING=
               NO 
               | CHAR-VARYING=NULL
               
               | CHAR-VARYING=COLLAPSE
               
               | CHAR-VARYING=BINARY
               
               } ] 
               } 
               { 
               JSONTRANSFRM=
               value 
               } 
               { 
               JSON-SCHEMA=
               value 
               } 
               [ { 
               MINIMUM-RUNTIME-LEVEL=
               MINIMUM 
               | MINIMUM-RUNTIME-LEVEL=3.0
               
               | MINIMUM-RUNTIME-LEVEL=
               4.0 
               | MINIMUM-RUNTIME-LEVEL=CURRENT
               
               } ] 
               { 
               OVERWRITE-OUTPUT=NO
               
               | [ OVERWRITE-OUTPUT=
               YES ] 
               } 
               [ PDSCP=value
               ] 
               PDSLIB=value
               
               { 
               PDSMEM=value
               
               } 
               [ { 
               STRUCTURE=
               DFHDATA 
               | [ STRUCTURE=
               data ] 
               } ] 
               { 
               XMLCP=LOCAL
               
               | [ XMLCP==
               UTF-8 ] 
               | [ XMLCP==
               EBCDIC-CP-US ] 
               } 
               
            

         

         
         
         
            Parameter use
Parameters must
            conform to the following rules:
            
               
               	You can specify the input parameters in any order.

               
               
               	Each parameter must start on a new line.

               
               
               	A parameter (and its continuation character, if you use one) must
                  not extend beyond column 72; columns 73 - 80 must contain blanks.
               

               
               
               	If a parameter is too long to fit on a single line, use an asterisk
                  (*) character at the end of the line to indicate that the parameter
                  continues on the next line. Everything (including spaces) before the
                  asterisk is considered part of the parameter. 
               

               
               
               	A number sign (#) character in the first character position of
                  the line is a comment character. The line is ignored.
               

               
               
               	A comma in the last character position of the line is an optional
                  line separator, and is ignored.
               

               
               
            

            
         

         
         
         
            Parameter descriptions

            
               
               
               	BUNDLE=value

               
               
               	Specifies the path and name of the bundle directory on z/OS UNIX.
                  If you specify this value, the JSON assistant generates a bundle that
                  contains the JSON binding. The path information for this parameter
                  overrides any path information for the JSONTRANSFRM parameter. 
               

               
               
               	You can optionally specify an archive file rather than a directory
                  name. The JSON assistant supports .zip and .jar archives.
                  However, you must uncompress the archive before you try to install
                  the BUNDLE resource.
               

               
               
               
               	CCSID=value

               
               
               	Specifies the CCSID that is used at run time to encode character
                  data in the application data structure. The value of this parameter
                  overrides the value of the LOCALCCSID system
                  initialization parameter. The value must be an
                  EBCDIC CCSID that is supported by Java and z/OS conversion services. If you
                  do not specify this parameter, the application data structure is encoded
                  by using the CCSID specified in the system initialization parameter.
                  You
                     can use this parameter with any mapping level.
                  

                  
               

               
               
            

            
            
               
               	CHAR-VARYING={NO|NULL|COLLAPSE|BINARY}

               
               
               	Specifies how character fields in the language structure are mapped
                  when the mapping level is 1.2 or higher. A character field in COBOL
                  is a Picture clause of type X; for example, PIC(X) 10.
                  A character field in C/C++ is a character array. This parameter does
                  not apply to Enterprise and Other PL/I language structures. You can
                  select these options:
                  
                     
                     	NO

                     
                     
                     	Character fields are mapped to a JSON string and are processed
                        as fixed-length fields. The maximum length of the data is equal to
                        the length of the field. NO is the default value for the CHAR-VARYING parameter
                        for COBOL and PL/I at mapping levels 2.0 and earlier.
                     

                     
                     
                     
                     	NULL

                     
                     
                     	Character fields are mapped to a JSON string and are processed
                        as null-terminated strings. CICS adds
                        a terminating null character when transforming from a JSON schema.
                        The maximum length of the character string is calculated as one character
                        less than the length indicated in the language structure. NULL is
                        the default value for the CHAR-VARYING parameter
                        for C/C++.
                     

                     
                     
                     
                     	COLLAPSE

                     
                     
                     	Character fields are mapped to a JSON string. Trailing white space
                        in this field is not included in the JSON schema. COLLAPSE is the
                        default value for the CHAR-VARYING parameter
                        for COBOL and PL/I at mapping level 2.1 onwards.
                     

                     
                     
                     
                     	BINARY

                     
                     
                     	Character fields are mapped to a JSON string containing base64
                        encoded data and are processed as fixed-length fields. The BINARY
                        value on the CHAR-VARYING parameter is available
                        only at mapping levels 2.1 and greater. 
                     

                     
                     
                  

                  
               

               
               
               
               	CHAR-OCCURS=STRING|ARRAY

               
               
               	Specifies how character arrays in the language structure are mapped
                  when the mapping level is 4.0 or higher. For example, PIC
                     X OCCURS 20. This parameter is only for use by COBOL language.
                  
                     
                     
                     	ARRAY

                     
                     
                     	Character arrays are mapped to a JSON array. This means that every
                        character is mapped as an individual JSON element. This is also the
                        behaviour at mapping levels 3.0 and lower. 
                     

                     
                     
                     	

                     
                     
                     
                     	STRING

                     
                     
                     	Character arrays are mapped to an JSON string. This means that
                        the entire COBOL array is mapped as a single JSON element. 
                     

                     
                     
                  

                  
               

               
               
               
               	DATA-TRUNCATION={DISABLED|ENABLED}

               
               
               	Specifies if variable length data is tolerated in a fixed-length
                  field structure:
                  
                     
                     	DISABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS rejects the
                        truncated data and issues an
                        error message. 
                     

                     
                     
                     
                     	ENABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS tolerates the
                        truncated data and processes
                        the missing data as null values.
                     

                     
                     
                  

                  
               

               
               
               
               	DATETIME={UNUSED|PACKED15}

               
               
               	Specifies if JSON date-time properties in the high-level language
                  structure, including CICS ABSTIME
                  values, are mapped as time stamps:
                  
                     
                     	PACKED15

                     
                     
                     	Any JSON date-time properties are mapped as time stamps. 

                     
                     
                     
                     	UNUSED

                     
                     
                     	Any JSON date-time properties are not mapped as time stamps. This
                        mapping is the default.
                     

                     
                     
                  

                  You can set this parameter at a mapping level of 3.0.
               

               
               
            

            
            
               
               	JSON-SCHEMA=value

               
               
               	The fully qualified z/OS UNIX name
                  of the file into which the JSON schema is written. 
               

               
               
               
               	JSONTRANSFRM=value

               
               
               	This parameter is mandatory for LINKable mode, but invalid for
                  request-response mode. It indicates the name that is used for the JSONTRANSFRM bundle
                  resource in CICS.
               

               
               
               
               	LANG=COBOL

               
               
               	Specifies that the programming language of the high-level language
                  structure is COBOL.
               

               
               
               
               	LANG=PLI-ENTERPRISE

               
               
               	Specifies that the programming language of the high-level language
                  structure is Enterprise PL/I.
               

               
               
               
               	LANG=PLI-OTHER

               
               
               	Specifies that the programming language of the high-level language
                  structure is a level of PL/I other than Enterprise PL/I.
               

               
               
               
               	LANG=C

               
               
               	Specifies that the programming language of the high-level language
                  structure is C.
               

               
               
               
               	LANG=CPP

               
               
               	Specifies that the programming language of the high-level language
                  structure is C++.
               

               
               
               
               	LOGFILE=value

               
               
               	The fully qualified z/OS UNIX name
                  of the file into which DFHLS2JS writes its activity log and trace
                  information. If it does not exist, DFHLS2JS creates the file, but
                  not the directory structure.
                  You might be requested to use this
                     parameter by the IBM service
                     organization if you encounter problems with DFHLS2JS. 
                  

                  
               

               
               
               
               	MAPPING-LEVEL={1.0|1.1|1.2|2.0|2.1|2.2|3.0|4.0}

               
               
               	Specifies the level of mapping for the assistant to use when generating
                  the JSON binding and language structures. You must use mapping level
                  3.0 or higher. 
               

               
               
               
               
               	MINIMUM-RUNTIME-LEVEL={MINIMUM|3.0|4.0|CURRENT}

               
               
               	Specifies the minimum CICS runtime
                  environment into which the JSON binding can be deployed. If you select
                  a level that does not match the other parameters that you specified,
                  you receive an error message. The options that you can select are
                  as follows:
                  
                     
                     	MINIMUM

                     
                     
                     	The lowest possible runtime level of CICS is allocated automatically based on the
                        parameters that you specified.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	Specify runtime level 3.0 or above if you want to use the CICS JSON assistant and
                        take advantage
                        of advanced data mappings.
                     

                     
                     
                     
                     	4.0

                     
                     
                     	The generated web service binding file deploys successfully into
                        a  region
                        or above. With this runtime level, you can use a mapping level of
                        4.0 or below for the MAPPING-LEVEL parameter.
                        You can use any optional parameter at this level.
                     

                     
                     
                     
                     	CURRENT

                     
                     
                     	Use this runtime level to deploy the generated binding file into
                        a CICS region that has the
                        runtime environment that is set to the one used to generate the binding
                        file.
                     

                     
                     
                  

                  
               

               
               
               
               	OVERWRITE-OUTPUT=value

               
               
               	Controls whether existing CICS BUNDLEs
                  on the file system can be overwritten.
               

               
               
               	
                  
                     
                     	NO

                     
                     
                     	Any existing BUNDLE is not replaced.  If an existing BUNDLE is
                        found DFHLS2JS issues error message DFHPI9689E and
                        terminates. 
                     

                     
                     
                     
                     	YES

                     
                     
                     	Any existing BUNDLE is replaced.  If an existing BUNDLE is found
                        then message DFHPI9683W is issued to inform you that
                        the file has been replaced.
                     

                     
                     
                  

                  
               

               
               
               
               	PDSCP=value

               
               
               	Specifies the code page that is used in the partitioned data set
                  members, where value is a CCSID number or a Java code page number. If you do
                  not specify this parameter, the z/OS UNIX System
                  Services code page is used. For example, you might specify PDSCP=037.
               

               
               
               
               	PDSLIB=value

               
               
               	Specifies the name of the partitioned data set that contains the
                  high-level language data structures to be processed.
                  Restriction: The records in the partitioned data set must have
                     a fixed length of 80 bytes.
                  

                  
               

               
               
               
               	PDSMEM=value

               
               
               	Specifies the name of the partitioned data set member that contains
                  the high-level language structures that you want to process.
               

               
               
               
               	STRUCTURE={DFHDATA|data}

               
               
               	The name of the top-level data structure in C and C++. The default
                  is DFHDATA.
               

               
               
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJS2LS: JSON schema to high-level language conversion for
         linkable interface
      

      
      
      
      
         The DFHJS2LS cataloged procedure generates a high-level
            language data structure and a JSON binding from a JSON schema. Use
            DFHJS2LS when you want to create a CICS® program
            that can parse or create JSON. The job control statements for DFHJS2LS,
            its symbolic parameters, its input parameters, and their descriptions
            are listed.
         

         
         
         
            The DFHJS2LS JCL procedure is installed in the dataset HLQ.SDFHMOBI,
               where HLQ is the high-level qualifier where JSON
               web services is installed.
            

            
            There are several usage
               modes for DFHLS2JS and DFHJS2LS according to your requirements:
               
                  
                  	DFHLS2JS: High-level language to JSON schema conversion for linkable interface

                  
                  
                  	DFHJS2LS: JSON schema to high-level language conversion for linkable interface

                  
                  
                  	High-level language to JSON schema
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level language
                        conversion for request-response services

                  
                  
                  	JSON schema to high-level
                        language conversion for RESTful services

                  
                  
               

               
            

            
         

         
         
         
            Job control statements for DFHJS2LS

            
               
               	JOB

               
               
               	Starts the job.

               
               
               
               	EXEC

               
               
               	Specifies the procedure name (DFHJS2LS).

               
               
               
               	INPUT.SYSUT1 DD

               
               
               	Specifies the input. The input parameters are specified in the
                  input stream. However, you can also define them in a data set or in
                  a member of a partitioned data set.
               

               
               
            

            
         

         
         
         
            Symbolic parameters
The following symbolic
            parameters are defined in DFHJS2LS:
            
               
               	JAVADIR=path

               
               
               	Specifies the name of the Java™ directory
                  that is used by DFHJS2LS. The value of this parameter is appended
                  to /usr/lpp/ giving a complete path name of /usr/lpp/path.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the JAVADIR parameter.
               

               
               
               
               	PATHPREF=prefix

               
               
               	Specifies an optional prefix that extends the z/OS® UNIX™ directory
                  path that is used on other parameters. The default is the empty string.
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the PATHPREF parameter.
               

               
               
               
               	SERVICE=value

               
               
               	Use this parameter only when directed to do so by IBM® support.
               

               
               
               
               	TMPDIR=tmpdir

               
               
               	Specifies the location of a directory in z/OS UNIX that
                  DFHJS2LS uses as a temporary workspace. The user ID under which the
                  job runs must have read and write permission to this directory.
               

               
               
               	The default value is /tmp.
               

               
               
               
               	TMPFILE=tmpprefix

               
               
               	Specifies a prefix that DFHJS2LS uses to construct the names of
                  the temporary workspace files.
               

               
               
               	The default value is JS2LS.
               

               
               
               
               	USSDIR=path

               
               
               	Specifies the name of the CICS TS
                  directory in the UNIX System
                  Services file system. The value of this parameter is appended to /usr/lpp/cicsts/ to
                  produce a complete path name of /usr/lpp/cicsts/path.
                  This must be specified as '.' (period) if the default
                  is used. 
               

               
               
               	Typically, you do not specify this parameter. The default value
                  is the value that was supplied to the CICS installation
                  job (DFHISTAR) in the USSDIR parameter.
               

               
               
            

            
         

         
         
         
            The temporary workspace

            DFHJS2LS
               creates the following three temporary files at run time:
               
                  
                  	tmpdir/tmpprefix.in

                  
                  
                  	tmpdir/tmpprefix.out

                  
                  
                  	tmpdir/tmpprefix.err

                  
                  
               

               where:
               
                  
                  	tmpdir is the value that
                     is specified in the TMPDIR parameter.
                  

                  
                  
                  	tmpprefix is the value that
                     is specified in the TMPFILE parameter.
                  

                  
                  
               

               The default names for the files (when TMPDIR and TMPFILE are
               not specified), are as follows:
               
                  
                  	/tmp/JS2LS.in

                  
                  
                  	/tmp/JS2LS.out

                  
                  
                  	/tmp/JS2LS.err

                  
                  
               

               
               Important:  DFHJS2LS does not lock access to the
                  generated z/OS UNIX file names. Therefore, if two or more instances
                  of DFHJS2LS run concurrently, and use the same temporary workspace
                  files, nothing prevents one job from overwriting the workspace files
                  while another job is using them, leading to unpredictable failures.
                  Therefore,
                     you are advised to devise a naming convention and operating procedures
                     that avoid this situation; for example, you can use the system symbolic
                     parameter SYSUID to generate workspace file names
                     that are unique to an individual user.
                  

                  
                  These temporary files
                     are deleted before the end of the job.
                  

                  
               

               
            

            
         

         
         
         
            Input parameters for DFHJS2LS

            
               [ CCSID=value
               ] 
               {  } 
               [ HTTPPROXY=
               { 
               domain name
                | IP address
               } 
               :port number ] 
               [ HTTPPROXY-USERNAME=
               value ] 
               [ HTTPPROXY-PASSWORD=
               value ] 
               { 
               JSONTRANSFRM=
               value 
               } 
               { 
               JSON-SCHEMA=
               value 
               } 
               { 
               { 
               LANG=COBOL 
               | LANG=PLI-ENTERPRISE
               
               | LANG=PLI-OTHER
               
               | LANG=C 
               | LANG=CPP 
               } 
               } 
               BUNDLE=value
               
               LOGFILE=value
               
               { 
               MAPPING-LEVEL=1.0
               
               | MAPPING-LEVEL=1.1
               
               | MAPPING-LEVEL=1.2
               
                     	<Advanced data mapping (mapping level 1.2 and higher)>
               
               | MAPPING-LEVEL=2.0
               
                     	<Advanced data mapping (mapping level 1.2 and higher)>
               
               | MAPPING-LEVEL=2.1
               
                     	<Advanced data mapping (mapping level 2.1 and higher)>
               
               | MAPPING-LEVEL=2.2
               
                     	<Advanced data mapping (mapping level 2.1 and higher)>
               
               | MAPPING-LEVEL=3.0
               
                     	<Advanced data mapping (mapping level 3.0 and higher)>
               
               } 
               [ MAPPING-OVERRIDES
               =
               { 
               SAME-AS-MAPPING-LEVEL
               
               | [ UNDERSCORES-AS-HYPHENS
               ] 
               | [ LESS-DUP-NAMES ] 
               } 
               
               ] 
               [ { 
               MINIMUM-RUNTIME-LEVEL=
               MINIMUM 
               | 
               MINIMUM-RUNTIME-LEVEL=3.0
               
               
               | MINIMUM-RUNTIME-LEVEL=CURRENT
               
               } ] 
               { 
               OVERWRITE-OUTPUT=NO
               
               | [ OVERWRITE-OUTPUT=
               YES ] 
               } 
               [ PDSCP=value
               ] 
               PDSLIB=value
               
               { 
               PDSMEM=value
               
               } 
               [ { 
               [ STRUCTURE=
               data ] 
               | STRUCTURE=
               PDSMEM_value 
               } ] 
               [ { 
               WIDE-COMP3=
               NO 
               | WIDE-COMP3=YES
               
               } ] 
               
            

            
               
               
                  
                  Advanced data mapping (mapping level 1.2 and higher)

                  
                  
                      [ { 
                        CHAR-VARYING=NO
                        
                        | CHAR-VARYING=NULL
                        
                        | CHAR-VARYING=YES
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        CHAR-VARYING-LIMIT=
                        32767 
                        | CHAR-VARYING-LIMIT=value
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        CHAR-MULTIPLIER=
                        1 
                        | CHAR-MULTIPLIER=value
                        
                        } ] 
                     

                  

                  
                  
                      [ { 
                        DEFAULT-CHAR-MAXLENGTH=
                        255 
                        | DEFAULT-CHAR-MAXLENGTH=value
                        
                        } ] 
                     

                  

                  
               

               
               
                  
                  Advanced data mapping (mapping level 2.1 and higher)

                  
                  
                      [ { 
                        INLINE-MAXOCCURS-LIMIT=
                        1 
                        | INLINE-MAXOCCURS-LIMIT=value
                        
                        } ] 
                     

                  

                  
               

               
               
                  
                  Advanced data mapping (mapping level 3.0)

                  
                  
                      { 
                        DATETIME=PACKED15
                        
                        | [ DATETIME=
                        STRING ] 
                        } 
                     

                  

                  
                  
                      { 
                        DATA-TRUNCATION=
                        DISABLED 
                        | [ DATA-TRUNCATION=
                        ENABLED ] 
                        } 
                     

                  

                  
               

               
            

         

         
         
         
            Parameter use

            
               
               	You can specify the input parameters in any order.

               
               
               	Each parameter must start on a new line.

               
               
               	A parameter (and its continuation character, if you use one) must
                  not extend beyond column 72; columns 73 - 80 must contain blanks.
               

               
               
               	If a parameter is too long to fit on a single line, use an asterisk
                  (*) character at the end of the line to indicate that the parameter
                  continues on the next line. Everything (including spaces) before the
                  asterisk is considered part of the parameter. 
               

               
               
               	A # character in the first character position of the line is a
                  comment character. The line is ignored.
               

               
               
               	A comma in the last character position of the line is an optional
                  line separator, and is ignored.
               

               
               
            

            
         

         
         
         
            Parameter descriptions

            
               
               	BUNDLE=value

               
               
               	Specifies the path and name of the bundle directory on z/OS UNIX.
                  If you specify this value, the JSON assistant generates the JSON binding
                  in the bundle directory and creates a bundle manifest for you. The
                  path information for this parameter overrides any path information
                  for the JSONTRANSFRM parameter. 
               

               
               
               
               	CCSID=value

               
               
               	Specifies the CCSID that is used at run time to encode character
                  data in the application data structure. The value of this parameter
                  overrides the value of the LOCALCCSID system
                  initialization parameter. The value must be an
                  EBCDIC CCSID that is supported by Java and z/OS conversion services. If you
                  do not specify this parameter, the application data structure is encoded
                  by using the CCSID specified in the system initialization parameter.
                  You
                     can use this parameter with any mapping level.
                  

                  
               

               
               
               
               	CHAR-MULTIPLIER={1|value}

               
               
               	Specifies the number of bytes to allow for each character when
                  the mapping level is 1.2 or higher. The value of
                  this parameter can be a positive integer in the range of 1 to 2 147
                  483 647. All nonnumeric character-based mappings are subject to this
                  multiplier. Binary, numeric, zoned, and packed decimal fields are
                  not subject to this multiplier. 
                  This parameter can be useful if,
                     for example, you are planning to use DBCS characters where you might
                     opt for a multiplier of 3 to allow space for potential shift-out and
                     shift-in characters around every double-byte character at run time.
                  

                  
               

               
               
               
               	CHAR-VARYING={NO|NULL|YES}

               
               
               	Specifies how variable-length character data is mapped when the
                  mapping level is 1.2 or higher. Variable-length binary data types
                  are always mapped to either a container or a varying structure. If
                  you do not specify this parameter, the default mapping depends on
                  the language specified. You can select these options:
                  
                     
                     	NO

                     
                     
                     	Variable-length character data is mapped as fixed-length strings.

                     
                     
                     
                     	NULL

                     
                     
                     	Variable-length character data is mapped to null-terminated strings.

                     
                     
                     
                     	YES

                     
                     
                     	Variable-length character data is mapped to a CHAR VARYING data
                        type in PL/I. In the COBOL, C, and C++ languages, variable-length
                        character data is mapped to an equivalent representation that consists
                        of two related elements: the data-length and the data.
                     

                     
                     
                  

                  
               

               
               
               
               	CHAR-VARYING-LIMIT={32767|value}

               
               
               	Specifies the maximum size of binary data and variable-length
                  character data that is mapped to the language structure when the mapping
                  level is 1.2 or higher. If the character or binary data is larger
                  than the value specified in this parameter, it is mapped to a container
                  and the container name is used in the generated language structure.
                  The value can range from 0 to the default 32 767
                  bytes.
               

               
               
               
               	DATA-TRUNCATION={DISABLED|ENABLED}

               
               
               	Specifies if variable length data is tolerated in a fixed-length
                  field structure:
                  
                     
                     	DISABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS rejects the
                        truncated data and issues an
                        error message. 
                     

                     
                     
                     
                     	ENABLED

                     
                     
                     	If the data is less than the fixed length that CICS is expecting, CICS tolerates the
                        truncated data and processes
                        the missing data as null values.
                     

                     
                     
                  

                  
               

               
               
               
               	DATETIME={PACKED15|STRING}

               
               
               	Specifies that JSON date-time properties are mapped to CICS ABSTIME data format or
                  to
                  text:
                  
                     
                     	PACKED15

                     
                     
                     	JSON date-time properties fields are mapped to CICS ABSTIME format. 

                     
                     
                     
                     	STRING

                     
                     
                     	JSON date-time properties are mapped to text. This mapping is
                        the same as all previous mappings levels.
                     

                     
                     
                  

                  You can use this parameter at a mapping level of 3.0.
               

               
               
               
               	DEFAULT-CHAR-MAXLENGTH={255|value}

               
               
               	Specifies the default array length of character data in characters
                  for mappings where no length is implied in the JSON schema document,
                  when the mapping level is 1.2 or later. The value of
                  this parameter can be a positive integer in the range of 1 to 2 147 483 647.
               

               
               
               
               	HTTPPROXY={domain
                        name|IP address}:port
                        number

               
               
               	If your JSON schema contains references to other JSON schema that
                  are on the Internet, and the system on which you are running DFHJS2LS
                  uses a proxy server to access the Internet, specify either the domain
                  name or IP address and the port number of the proxy server. For example: HTTPPROXY=proxy.example.com:8080

                  In
                     other cases, this parameter is not required.
                  

                  
               

               
               
               
               	HTTPPROXY-USERNAME=value

               
               
               	Specifies the HTTP proxy user name to be used with HTTPPROXY-PASSWORD if
                  the system on which you are running DFHJS2LS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
               
               	HTTPPROXY-PASSWORD=value

               
               
               	Specifies the HTTP proxy password to be used with HTTPPROXY-USERNAME if
                  the system on which you are running DFHJS2LS uses an HTTP proxy server
                  to access the Internet, and the HTTP proxy server uses basic authentication.
                  You can use this parameter only when you also specify HTTPPROXY.
               

               
               
               
               	INLINE-MAXOCCURS-LIMIT={1|value}

               
               
               	Specifies whether inline variable repeating content is used based
                  on the maxItems attribute of the JSON schema keywords. 
                  The INLINE-MAXOCCURS-LIMIT parameter
                     is available only at mapping level 2.1 onwards. The value of INLINE-MAXOCCURS-LIMIT can
                     be a positive integer in the range of 0 to 32 767. A value of 0 indicates
                     that inline mapping is not used. A value of 1 ensures that optional
                     elements are mapped inline. If the value of the maxItems attribute
                     is greater than the value of INLINE-MAXOCCURS-LIMIT,
                     container-based mapping is used; otherwise, inline mapping is used. 
                  

                  
                  If
                     you decide that you want to variably repeat lists to be mapped inline,
                     consider the length of a single item of recurring data. If you have
                     few instances of long length, container-based mapping is preferable;
                     if you have many instances of short length, inline mapping is likely
                     to be preferable. 
                  

                  
               

               
               
               
               	JSONTRANSFRM=value

               
               
               	This parameter is mandatory for LINKable mode, but invalid for
                  request-response and RESTful modes. It indicates the name that is
                  used for the JSONTRANSFRM bundle-resource in CICS.
               

               
               
               
               	JSON-SCHEMA=value

               
               
               	The fully qualified z/OS UNIX name of the file from which
                  the JSON schema is read. If it does not already exist, DFHJS2LS creates
                  the file, but not the directory structure. 
               

               
               
               
               	LANG=COBOL

               
               
               	Specifies that the programming language of the high-level language
                  structure is COBOL.
               

               
               
               
               	LANG=PLI-ENTERPRISE

               
               
               	Specifies that the programming language of the high-level language
                  structure is Enterprise PL/I.
               

               
               
               
               	LANG=PLI-OTHER

               
               
               	Specifies that the programming language of the high-level language
                  structure is a level of PL/I other than Enterprise PL/I.
               

               
               
               
               	LANG=C

               
               
               	Specifies that the programming language of the high-level language
                  structure is C.
               

               
               
               
               	LANG=CPP

               
               
               	Specifies that the programming language of the high-level language
                  structure is C++.
               

               
               
               
               	LOGFILE=value

               
               
               	The fully qualified z/OS UNIX name of the file into which
                  DFHJS2LS writes its activity log and trace information. If it does
                  not already exist, DFHJS2LS creates the file, but not the directory
                  structure.
                  Typically you do not use this file, but it might be requested
                     by the IBM service organization
                     if you encounter problems with DFHJS2LS. 
                  

                  
               

               
               
               
               	MAPPING-LEVEL={1.0|1.1|1.2|2.0|2.1|2.2|3.0}

               
               
               	Specifies the level of mapping for the assistant to use when generating
                  the JSON binding and language structures. You must use the most recent
                  mapping level that is available; for DFHJS2LS, you must use a mapping
                  level of 3.0 or higher.
                  
                     
                     	3.0

                     
                     
                     	The JSON date-time data type maps to the CICS ASKTIME format.

                     
                     
                  

                  
               

               
               
               
               
               
               	MAPPING-OVERRIDES={SAME-AS-MAPPING-LEVEL|UNDERSCORES-AS-HYPHENS|LESS-DUP-NAMES}

               
               
               	Specifies whether the default behavior is overridden for the specified
                  mapping level when generating language structures.
                  
                     
                     	LESS-DUP-NAMES

                     
                     
                     	This parameter generates non-structural structure field names
                        with _value at the end of the name to enable direct
                        referencing to the field. For example, in the following PLI language
                        structure, when MAPPING-OVERRIDES=LESS-DUP-NAMES is specified, level
                        12 field streetName is suffixed with _value:09 streetName,                                                                                                             
    12 streetName                     CHAR(255) VARYING
   UNALIGNED,                                                                                                              
    12 filler                         BIT (7),                                                                             
    12 attr_nil_streetName_value      BIT (1),

                        The resulting
                        structure is as follows:09 streetName,                                                                                                             
    12 streetName_value               CHAR(255) VARYING
   UNALIGNED,                                                                                                              
    12 filler                         BIT (7),                                                                             
    12 attr_nil_streetName_value      BIT (1),

                        

                     
                     
                     
                     	SAME-AS-MAPPING-LEVEL

                     
                     
                     	This parameter generates language structures in the same style
                        as the mapping level. This is the default. 
                     

                     
                     
                     
                     	UNDERSCORES-AS-HYPHENS

                     
                     
                     	For COBOL only. This parameter converts any underscores in the
                        JSON schema to hyphens, rather than the character X, to improve the
                        readability of the generated COBOL language structures. If any field
                        name clashes occur, the fields are numbered to ensure they are unique.
                        For more information, see .
                     

                     
                     
                  

                  
               

               
               
               
               	MINIMUM-RUNTIME-LEVEL={MINIMUM|3.0|CURRENT}

               
               
               	Specifies the minimum CICS runtime
                  environment into which the JSON binding can be deployed. If you select
                  a level that does not match the other parameters that you specified,
                  you receive an error message. The options that you can select are
                  as follows:
                  
                     
                     	MINIMUM

                     
                     
                     	The lowest possible runtime level of CICS is allocated automatically based on the
                        parameters that you specified.
                     

                     
                     
                     
                     	3.0

                     
                     
                     	Specify runtime level 3.0 or above if you want to use the CICS JSON assistant and
                        take advantage
                        of advanced data mappings.
                     

                     
                     
                     
                     	CURRENT

                     
                     
                     	Use this runtime level to deploy the generated JSON binding into
                        a CICS region that has the
                        same runtime environment as the region used to generate the JSON binding.
                     

                     
                     
                  

                  
               

               
               
               
               	OVERWRITE-OUTPUT=value

               
               
               	Controls whether existing CICS BUNDLEs
                  on the file system can be overwritten.
               

               
               
               	
                  
                     
                     	NO

                     
                     
                     	Any existing BUNDLE is not replaced.  If an existing BUNDLE is
                        found DFHJS2LS issues error message DFHPI9689E and
                        terminates. 
                     

                     
                     
                     
                     	YES

                     
                     
                     	Any existing BUNDLE is replaced.  If an existing BUNDLE is found
                        then message DFHPI9683W is issued to inform you that
                        the file has been replaced.
                     

                     
                     
                  

                  
               

               
               
               
               	PDSCP=value

               
               
               	Specifies the code page that is used in the partitioned data set
                  members, where value is a CCSID number or a Java code page number. If you do
                  not specify this parameter, the z/OS UNIX System Services code page is
                  used. For example, you might specify PDSCP=037.
               

               
               
               
               	PDSLIB=value

               
               
               	Specifies the name of the partitioned data set that contains the
                  generated high-level language.
               

               
               
               
               	PDSMEM=value

               
               
               	Specifies the 1-6 character prefix that DFHJS2LS uses to generate
                  the name of the partitioned data set member that will contain the
                  high-level language structures. 
               

               
               
               	DFHJS2LS generates a partitioned data set member for each operation.
                  It generates the member name by appending a two digit number to the
                  prefix.
               

               
               
               
               	STRUCTURE={PDSMEM_value|data}

               
               
               	The name of the top-level data structure in C and C++. The default
                  value is the value of the PDSMEM parameter.
               

               
               
               
               	WIDE-COMP3=NO|YES

               
               
               	For COBOL only. Controls the maximum size of the packed decimal
                  variable length in the COBOL language structure.
                  
                     
                     	NO

                     
                     
                     	DFHJS2LS limits the packed decimal variable length to 18 when
                        generating the COBOL language structure type COMP-3. If the packed
                        decimal size is greater than 18, message DFHPI9022W is
                        issued to indicate that the specified type is being restricted to
                        a total of 18 digits.
                     

                     
                     
                     
                     	YES

                     
                     
                     	DFHJS2LS supports the maximum size of 31 when generating the COBOL
                        language structure type COMP-3.
                     

                     
                     
                  

                  
               

               
               
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      Mapping levels for the CICS JSON assistants

      
      
      
         A mapping is the set of rules that specifies how information
            is converted between language structures and JSON schemas. To benefit
            from the most sophisticated mappings available, you are recommended
            to set the MAPPING-LEVEL parameter in the CICS
            assistants to the latest level.
         

         
         
         
            Each level of mapping inherits the function of the previous
               mapping, with the highest level of mapping offering the best capabilities
               available. The highest mapping level provides more control over data
               conversion at run time and removes restrictions on support for certain
               data types and JSON properties
            

            
            You can set the MAPPING-LEVEL parameter
               to an earlier level if you want to redeploy applications that were
               previously enabled at that level.
            

            
         

         
         
         
            Limitations at all mapping levels

            
               
               	Data types used in the JSON schema must be explicitly declared.

               
               
               	References such as "$ref" and "definition" are
                  not supported within the JSON schema. For example:    "definitions": {
        "schema1": {
            "id": "schema1",
            "type": "integer"
        },
        "schema2", {
            "type": "array",
            "items": { "$ref": "schema1" }
        }
    }

                  

               
               
            

            
         

         
         
         
            Mapping level 4.0

            This mapping
               level provides the following support:
            

            
            At
               mapping level 4.0 and higher, DFHLS2JS supports the COBOL OCCURS DEPENDING
               ON clause and supports mapping of COBOL character arrays into JSON
               schemas. You can set this behavior by using the CHAR-OCCURS parameter
               on the CICS JSON assistant.
               
                  
                  	You must specify the parameter DATA-TRUNCATION=ENABLED.
                  

                  
                  
                  	CICS does not support qualified names (using the 'OF' keyword)
                     as the target of an OCCURS DEPENDING ON clause, for example FIELD1
                        OF STRUCTURE1.
                  

                  
                  
               

               
            

            
         

         
         
         
            Mapping level 3.0

            This mapping level provides
               the following support:
            

            
            
               
               	DFHJS2LS maps date-time data types to CICS ASKTIME
                  format.
               

               
               
               	DFHLS2JS can generate a JSON schema and web service binding from
                  an application that uses many containers rather than just one container.
               

               
               
               	Tolerating truncated data that is described by a fixed length
                  data structure. You can set this behavior by using the DATA-TRUNCATION parameter
                  on the CICS assistants.
               

               
               
            

            
         

         
         
         
            Mapping level 2.2 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
         

         
         
         
            Mapping level 2.1 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
            This mapping level includes greater control
               over the way variable content is handled with the new INLINE-MAXOCCURS-LIMIT parameter
               and new values on the CHAR-VARYING parameter. 
            

            
            At
               mapping level 2.1 and higher, DFHJS2LS offers the following new and
               improved support for arrays:
               
                  
                  	The INLINE-MAXOCCURS-LIMIT parameter
                  

                  
                  
                  	The minItems property
                  

                  
                  
               

               
            

            
            The INLINE-MAXOCCURS-LIMIT parameter
               specifies whether variably repeating lists are mapped inline. For
               more information on mapping variably repeating content inline, see Variable arrays of elements in DFHJS2LS.
            

            
            

            
            At
               mapping level 2.1 and higher, DFHLS2JS support the following JSON
               mappings:
               
                  
                  	FILLER fields in COBOL and PL/I are ignored

                  
                  
                  	A value of COLLAPSE for the CHAR-VARYING parameter
                  

                  
                  
                  	A value of BINARY for the CHAR-VARYING parameter
                  

                  
                  
               

               
            

            
            FILLER fields in COBOL and PL/I are ignored; they do not
               appear in the generated JSON schema and an appropriate gap is left
               in the data structures at run time.
            

            
            COLLAPSE causes CICS to
               ignore trailing spaces in text fields.
            

            
            BINARY provides
               support for binary fields. This value is useful when converting COBOL
               into a JSON schema. This option is available only on SBCS character
               arrays and allows the array to be mapped to a fixed-length JSON string
               containing base64 encoded data rather than to a normal string.
            

            
         

         
         
         
            Mapping level 1.2 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
            Greater control is available over the way
               character and binary data are transformed at run time with these additional
               parameters on the batch tools:
               
                  
                  	CHAR-VARYING

                  
                  
                  	CHAR-VARYING-LIMIT

                  
                  
                  	CHAR-MULTIPLIER

                  
                  
                  	DEFAULT-CHAR-MAXLENGTH

                  
                  
               

               
            

            
            If you decide to use the CHAR-MULTIPLIER parameter
               in DFHJS2LS, note that the following rules apply after the value of
               this parameter is used to calculate the amount of space required for
               character data. 
               
                  
                  	DFHJS2LS provides these mappings:
                     
                        
                        	Variable-length character data types that have a maximum length
                           of more than 32 767 bytes map to a container. You can use the CHAR-VARYING-LIMIT parameter
                           to set a lower limit. A 16-byte field is created in the language structure
                           to store the name of the container. At run time, the character data
                           is stored in a container and the container name is put in the language
                           structure. 
                        

                        
                        
                        	Variable-length character data types that have a maximum length
                           of less than 32 768 bytes map to a VARYING structure for all languages
                           except C/C++ and Enterprise PL/I. In C/C++, these data types are mapped
                           to null-terminated strings, and in Enterprise PL/I these data types
                           are mapped to VARYINGZ structures. You can use the CHAR-VARYING parameter
                           to select the way that variable-length character data is mapped. 
                        

                        
                        
                        	Variable-length binary data that has a maximum length of less
                           than 32 768 bytes maps to a VARYING structure for all languages. If
                           the maximum length is equal to or greater than 32 768 bytes, the data
                           is mapped to a container. A 16-byte field is created in the language
                           structure to store the name of the container. At run time, the binary
                           data is stored in a container and the container name is put in the
                           language structure. 
                        

                        
                        
                     

                     
                  

                  
                  
               

               
            

            
            If you have character data types in the JSON schema that
               do not have a length associated with them, you can assign a default
               length using the DEFAULT-CHAR-MAXLENGTH parameter
               in DFHJS2LS. 
            

            
            

            
            DFHLS2JS provides these mappings:
               
                  
                  	Character fields map to a string data type and
                     can be processed as fixed-length fields or null-terminated strings
                     at run time.  You can use the CHAR-VARYING parameter
                     to select the way that variable-length character data is handled at
                     run time for all languages except PL/I.
                  

                  
                  
                  	Base64Binary data types map to a container if the maximum length
                     of the data is greater than 32 767 bytes or when the length is not
                     defined. If the length of the data is 32 767 or less, the base64Binary
                     data type is mapped to a VARYING structure for all languages. 
                  

                  
                  
               

               
            

            
         

         
         
         
            Mapping level 1.1 and higher

            This option
               is retained for compatibility with SOAP web services. It is not recommended
               for use with JSON. 
            

            
            This mapping level provides improved mapping
               of JSON character and binary data types, in particular when mapping
               data of variable length that has maxLength and minLength properties
               defined with different values in the JSON schema. Data is handled
               as follows:
               
                  
                  	Character and binary data types that have a fixed length that
                     is greater than 16 MB map to a container for all languages except
                     PL/I. In PL/I, fixed-length character and binary data types that are
                     greater than 32 767 bytes are mapped to a container. A 16-byte field
                     is created in the language structure to store the name of the container.
                     At run time, the fixed-length data is stored in a container and the
                     container name is put in the language structure. 
                     Because containers
                        are variable in length, fixed-length data that is mapped to a container
                        is not padded with spaces or nulls, or truncated, to match the fixed
                        length specified in the JSON schema. If the length of the data is
                        significant, you can either write your application to check it or
                        turn validation on in the CICS region. Validation has a significant
                        performance impact. 
                     

                     
                  

                  
                  
               

               
            

            
         

         
         
         
            Mapping level 1.1 only

            This option is retained
               for compatibility with SOAP web services. It is not recommended for
               use with JSON. 
            

            
            This mapping level provides improved mapping
               of JSON character and binary data types, in particular when mapping
               data of variable length that has maxLength and minLength properties
               defined with different values in the JSON schema. Data is handled
               in the following ways:
               
                  
                  	Variable-length binary data types map to a container. A 16-byte
                     field is created in the language structure to store the name of the
                     container. At run time, the binary data is stored in a container and
                     the container name is put in the language structure. 
                  

                  
                  
                  	Variable-length character data types that have a maximum length
                     greater than 32 767 bytes map to a container. A 16-byte field is created
                     in the language structure to store the name of the container. At run
                     time, the character data is stored in a container and the container
                     name is put in the language structure. 
                  

                  
                  
                  	Character and binary data types that have a fixed length of less
                     than 16 MB map to fixed-length fields for all languages except PL/I.
                     In PL/I, fixed-length character and binary data types that are 32 767
                     bytes or less map to fixed-length fields.
                  

                  
                  
                  	CICS encodes and decodes data in the hexBinary format
                     but not in base64Binary format. Base64Binary data
                     types in the JSON schema map to a field in the language structure.
                     The size of the field is calculated using the formula: 4×(ceil(z/3))
                     where:
                     
                        
                        	z is the length of the data type in the JSON
                           schema.
                        

                        
                        
                        	ceil(x) is the smallest integer greater than
                           or equal to x.
                        

                        
                        
                     

                     If the length of z is greater than 24 566
                     bytes, the resulting language structure fails to compile. If you have
                     base64Binary data that is greater than 24 566 bytes, you are recommended
                     to use a mapping level of 1.2. With mapping level 1.2, you can map
                     the base64Binary data to a container instead of using a field in the
                     language structure.
                  

                  
                  
               

               
            

            
         

         
         
         
            Mapping level 1.0 only

            This option is retained
               for compatibility with SOAP web services. It is not recommended for
               use with JSON. 
            

            
            Note the following limitations, which have been
               modified in later mapping levels:
               
                  
                  	DFHJS2LS map character and binary data types in the JSON schema
                     to fixed-length fields in the language structure. Look at this partial
                     JSON schema:        "example":{
          "type":"string",
          "maxLength":33000

                     That partial JSON schema appears
                     in a COBOL language structure as:15 example     PIC X(33000)

                     

                  
                  
                  	CICS encodes and decodes data in the hexBinary format
                     but not in base64Binary format. DFHJS2LS map Base64Binary data
                     to a fixed-length character field, the contents of which must be encoded
                     or decoded by the application program.
                  

                  
                  
                  	DFHLS2JS interpret character and binary fields in the language
                     structure as fixed-length fields and map those fields to JSON strings
                     that have a maxLength property. At run time, the
                     fields in the language structure are filled with spaces or nulls if
                     insufficient data is available.
                  

                  
                  
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Generating mappings from language structure

      
      
      
      
      
          To create JavaScript™ Object
            Notation (JSON) from application data or application data from JSON,
            you create the mappings to describe how CICS® should
            transform the data and JSON at run time. You can start from any application
            data record; for example, you can start with a COMMAREA, VSAM file,
            temporary storage queue, or an IBM® DB2® record.
         

         
         
         Before you create the mappings, you must make sure that these
            preconditions are met:
            
               
               	You must have a language structure that describes the application
                  record in a partitioned data set. The language structure can be written
                  in any of the high-level languages that are supported by the CICS JSON assistant:
                  COBOL, PL/I,
                  C, and C++. 
               

               
               
               	You must configure the user ID under which DFHLS2JS runs to use z/OS® UNIX™. 
               

               
               
               	The user ID must have read permission to access the language structure
                  and write permission to put the output in the appropriate directories
                  on z/OS UNIX. 
               

               
               
               	You must allocate sufficient storage to the user ID for the ID
                  to run Java™. You can use any
                  supported version of Java.
               

               
               
            

            
         

         
         
         Use the CICS JSON
            assistant to create the data mappings for the application record.
            The CICS JSON assistant creates CICS bundle and issues error messages
            about any unsupported items that it identifies in your language structure.
            The reference information for the CICS JSON
            assistant lists the restrictions that apply to each high-level language.
         

         
         
         
             Run the DFHLS2JS batch job. DFHLS2JS has optional
               parameters that you select to meet your requirements, such as selecting
               a particular code page. Use the following parameters as a minimum:
            

            
         

         
            	Specify the high-level language of your language structure
                  in the LANG parameter.

            
            	Specify the name and location of a bundle resource in the BUNDLE parameter.
               
            

            
            	Specify the mapping level in the MAPPING-LEVEL parameter.
                  Although you can use any mapping level, to get the most advanced mapping
                  options you must use a mapping level of 3.0.

            
            	Specify the location and the code page of the language
                  structures that describe the application record in the PDSMEM and PDSCP parameters.
               
            

            
            	Specify the name and location of the .json JSON
                  schema file in the JSON-SCHEMA parameter. If
                  the file does not exist DFHLS2JS creates the JSON schema, but not
                  the directory structure.

            
            	Specify the name that is used for the JSONTRANSFRM bundle
                  resource. This name is used by applications to identify the JSON mappings.
               
               The batch job creates a bundle directory structure on z/OS UNIX.
                  The bundle directory has a META-INF subdirectory that contains the
                  bundle manifest. The batch job also creates a JSON schema and a JSON
                  binding in the bundle, using the file names that you specified for
                  the JSONTRANSFRM and JSON-SCHEMA parameters.
               

               
                Install
                  the BUNDLE resource that specifies this JSON binding. The JSONTRANSFRM
                  bundle resource dynamically creates a JSONTRANSFRM resource, which
                  defines the location of the JSON schema and binding file. You can
                  use the CICS Explorer® Bundle
                  and Bundle Parts operational views to check the status of installed
                  BUNDLE resources.
               

               
            

            
         

         
         
         A CICS bundle that
            contains one JSON transformation is generated.
            The following example
               shows DFHLS2JS with the minimum set of parameters specified.//LS2JS JOB  'accounting information',name,MSGCLASS=A
//  SET QT=''''
//JCLLIB JCLLIB ORDER=FPHLQ.SDFHMOBI
//JAVAPROG EXEC DFHLS2JS,
//INPUT.SYSUT1 DD *
LANG=COBOL
BUNDLE=/u/exampleapp/bundle/test1
LOGFILE=/u/exampleapp/jsbind/example.log
MAPPING-LEVEL=3.0
PDSLIB=//CICSHLQ.SDFHSAMP
PDSMEM=CPYBK2
JSONTRANSFRM=example.jsbind
JSON-SCHEMA=/u/exampleapp/example.json
/*

               

            
         

         
         
         Write an application program to transform the application
            data to JSON and vice versa. You can use the same mappings for both
            transformations.
         

         
         
      

      
      
      
         
         
            
         

         
         Related reference

            
            DFHLS2JS: High-level language to JSON schema conversion for linkable interface

            
            DFHLS2JS: High-level language to JSON schema conversion for request-response services

            
         

         
      

      
      
      
   
      
      
      
      Generating mappings from a JSON schema

      
      
      
      
      
         To create application data from JavaScript™ Object Notation (JSON) or JSON
            from application data, you create the mappings to describe how CICS® should transform the data
            and JSON at run time. You can start from a JSON schema. After the
            language structure and the mapping are generated, you can develop CICS application
            using the language
            structure, and transform JSON to application data and vice versa.
         

         
         
         Before you create the mappings, you must make sure that these
            preconditions are met:
            
               
               	You must have the JSON schema that describes a JSON record.

               
               
               	You must configure the user ID under which DFHJS2LS runs to use z/OS® UNIX™.
               

               
               
               	The user ID must have read permission to access the JSON schema
                  and write permission to put the output in the appropriate directories
                  on z/OS UNIX.
               

               
               
               	You must allocate sufficient storage to the user ID for the ID
                  to run Java™. You can use any
                  supported version of Java.
               

               
               
            

            
         

         
         
         Use the CICS JSON
            assistant to create the data mappings for the application record.
            The CICS JSON assistant creates
            a CICS bundle and issues error
            messages about any unsupported items that it identifies in your language
            structure. The reference information for the CICS JSON assistant lists the restrictions
            that
            apply to each high-level language. For more information, see DFHJS2LS: JSON schema to high-level language conversion for linkable interface.
         

         
         
         
             Run the DFHJS2LS batch job. DFHJS2LS has optional
               parameters that you select to meet your requirements, such as selecting
               a particular code page. Use the following parameters as a minimum:
            

            
         

         
            	Specify the name and location of a bundle resource in the BUNDLE parameter.
               
            

            
            	Specify the name and location of the JSON schema file in
                  the JSON-SCHEMA parameter.

            
            	Specify the mapping level in the MAPPING-LEVEL parameter.
                  Although you can use any mapping level, to get the most advanced mapping
                  options you must use a mapping level of 3.0.

            
            	Specify the high-level language for the generated language
                  structure in the LANG parameter.

            
            	Specify the location and the code page of the language
                  structures that describe the application record in the PDSMEM and PDSCP parameters.
                  DFHJS2LS creates the language structure, but not the directory structure.
               
            

            
            	Specify the name that is used for the JSONTRANSFRM bundle
                  resource in CICS. This name
                  is used by applications to identify the JSON mappings. 
               The
                  batch job creates a bundle directory structure on z/OS UNIX.
                  The bundle directory has a META-INF subdirectory that contains the
                  bundle manifest. The batch job also creates a JSON binding and copies
                  the JSON schema into the bundle directory, using the file names that
                  you specified for the JSONTRANSFRM and JSON-SCHEMA parameters.
                  The batch job also creates the language structure at the location
                  specified in the PDSMEM and PDSLIB parameters.
               

               
                Install
                  the BUNDLE resource that specifies this JSON binding. The JSONTRANSFRM
                  bundle resource dynamically creates a JSONTRANSFRM resource, which
                  defines the location of the JSON schema and binding file. This bundle
                  resource is visible in CICS when
                  you view the contents of the installed bundle using the CICS Explorer®. It is not a normal CICS resource, and is not visible
                  when using CEMT or the CPSM WUI.
               

               
            

            
         

         
         
         A CICS bundle that
            contains one JSON transformation is generated. A language structure
            is generated.
            The following example shows DFHJS2LS with the minimum
               set of parameters specified.//JS2LS JOB  'accounting information',name,MSGCLASS=A
//  SET QT=''''
//JCLLIB JCLLIB ORDER=FPHLQ.SDFHMOBI
//JAVAPROG EXEC DFHJS2LS,
//INPUT.SYSUT1 DD * 
LANG=COBOL
BUNDLE=/u/exampleapp/bundle/test2
LOGFILE=/u/exampleapp/jsbind/example.log
MAPPING-LEVEL=3.0
PDSLIB=/u/exampleapp
PDSMEM=CPYBK2
JSONTRANSFRM=example.jsbind
JSON-SCHEMA=/u/exampleapp/example.json
/*

               

            
         

         
         
         Write an application program to transform the application
            data to JSON and vice versa. You can use the same mappings for both
            transformations.
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Transforming application data to JSON

      
      
      
      
      
          You can write an application program to transform application
            data to JSON.
         

         
         
         You must have an enabled JSONTRANSFRM bundle resource that
            defines the JSON binding and JSON schema. You must have an Axis2 JVM
            server running.
         

         
         
         Create or update an application program to link to the CICS® supplied program DFHJSON to
            do the transform.
         

         
         
         
            	The application program must create a channel, for example MyChannelName,
                  and put the following containers into the channel.  
               
                  
                  	DFHJSON-DATA 

                  
                  
                  	DFHJSON-TRANSFRM 

                  
                  
                  	DFHJSON-JVMSERVR (optional)

                  
                  
               

               For more information about these containers, see JSON transformer linkable interface containers.
            

            
            	Use the LINK
                     PROGRAM command to transform the data to JSON: 
               EXEC
                     CICS LINK PROGRAM('DFHJSON') CHANNEL('MyChannelName')

               
               
            

            
            	Get container DFHJSON-ERROR and check if any errors occurred
                  during the transformation.

            
            	Get container DFHJSON-JSON and make use of the JSON in
                  your application.

            
            	Install the application.

            
         

         
         
         When the application runs the LINK PROGRAM command, CICS checks the JSONTRANSFRM bundle
            resource to find the mappings in the JSON binding and transforms the
            application binary data to JSON by using the containers on the channel.
            The JSON is placed in the DFHJSON-JSON container on return. The JSON
            conforms to the JSON schema that is defined in the JSONTRANSFRM bundle
            resource. Check DFHJSON-ERROR  and DFHJSON-ERRORMSG for any errors
            that occur.
         

         
         
         You can also use the same mappings to transform JSON to application
            data. For more information, see Transforming JSON to application data.
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Transforming JSON to application data

      
      
      
      
      
          You can write an application program to transform JSON
            to application data.
         

         
         
         You must have an enabled JSONTRANSFRM resource that defines
            the JSON binding and JSON schema. You must have an Axis2 JVM server
            running.
         

         
         
         Create or update an application program to link to the CICS® supplied program DFHJSON to
            do the transform.
         

         
         
         
            	Create a channel, for example MyChannelName,
                  and create and put the following containers into the channel. 
               
               
                  
                  	DFHJSON-JSON

                  
                  
                  	DFHJSON-TRANSFRM

                  
                  
                  	DFHJSON-JVMSERVR

                  
                  
               

               For more information about these containers, see JSON transformer linkable interface containers.
            

            
            	Use the EXEC CICS LINK
                  PROGRAM API command to transform the data to JSON:  
               EXEC
                     CICS LINK PROGRAM('DFHJSON') CHANNEL('MyChannelName')

               
               
            

            
            	 Install the application program.

            
         

         
         
         When the application runs the LINK PROGRAM command, CICS checks the JSONTRANSFRM resource
            to find the mappings in the JSON binding and transforms the JSON to
            the application data using the containers on the channel. The application
            data is placed in the DFHJSON-DATA bit container on return. Check
            DFHJSON-ERROR  and DFHJSON-ERRORMSG for any errors that occur.
         

         
         
         You can also use the same mappings to transform application
            data to JSON. For more information, see Transforming application data to JSON.
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Part XIV. Creating a JSON web service client application
      

      
      
      
      
      
         You can write an application program to call a RESTful
            web service by using the linkable interface to transform JSON and
            EXEC CICS® WEB commands. 
         

         
         
         
            You must be familiar with using the linkable interface
               to transform JSON, as described in Transforming application
                  data and JSON using the linkable interface, and with the EXEC CICS WEB APIs, as described in Making HTTP requests through CICS as an HTTP client.
            

            
         

         
         
         As part of a CICS application
            you might want to call a RESTful web service hosted on another system.
            To do this, you must be first describe the data to be exchanged with
            the remote service. Then you can write an application program by using
            the EXEC CICS WEB API to communicate
            with the remote service with the HTTP protocol to send request data
            to the service and receive response data. You can use the linkable
            interface to transform your application data to JSON to use as part
            of the request, and transform the JSON response into application data.
            Some services might not support a payload for both the request and
            response.
         

         
         
         
            	Define the interface to the remote service.
               
               
                  
                  	If the remote service exists, check to see whether a
                        JSON schema is available that describes the request and response payloads.
                        If not, you must create one. Then use the JSON assistant to generate
                        a mapping to a language structure. For more information, see Generating mappings from a JSON schema.

                  
                  
                  	If the remote service does not yet exist and you would
                        like to define its interface based on your application's data structure,
                        use the JSON assistant to generate a JSON schema. Then pass the JSON
                        schema to the remote service application developer.  For more information,
                        see Generating mappings from language structure.
                     
                  

                  
                  
               

               
               
            

            
            	Define a BUNDLE resource for the bundle that is generated
                  by the JSON assistants and install the bundle in CICS.

            
            	Define a URIMAP resources in Reference -> System definition for
                  the remote service endpoint and install it.

            
            	Create or update an application program to call the remote
                  service as follows:
               
               
                  
                  	If the remote service requires a JSON payload for the
                        request (for example when the HTTP method is POST or PUT), use the
                        linkable interface to transform your application data to JSON.  
                     For more information, see Transforming application data to JSON.
                     
                  

                  
                  
                  	Open a connection to the server where the remote service
                        is hosted using the EXEC CICS WEB OPEN command.
                     For more information, see WEB OPEN in Reference -> Application development.
                     
                  

                  
                  
                  	Depending on the requirements of the service, you might
                        want to code the EXEC CICS WEB WRITE HTTPHEADER command
                        to specify the Content-Type header application/JSON to
                        indicate JSON is being supplied.  For more information,
                     see WEB WRITE HTTPHEADER in Reference -> Application
                        development.
                  

                  
                  
                  	Code an EXEC CICS WEB CONVERSE command
                        to send the request to the remote service and receive the response.
                        Specify the query string or request body (from the DFHJSON-JSON container)
                        if required.  If you expect a response from the service, specify the
                        DFHJSON-JSON container to receive the response JSON. For
                     more information, see WEB CONVERSE in Reference -> Application development.
                     
                  

                  
                  
                  	If you do not expect to make further requests code an EXEC
                           CICS WEB CLOSE command to close the connection. For more
                        information, see WEB CLOSE in Reference -> Application development.

                  
                  
                  	Check the HTTP response code that is returned by the EXEC
                           CICS WEB CONVERSE command and take appropriate action if
                        an error occurred.  For example retrying the request or
                     returned an error to the user.
                  

                  
                  
                  	If a response body was expected from the remote service,
                        use the linkable interface to transform the JSON to application data. 
                     For more information, see Transforming application data to JSON.
                     
                  

                  
                  
               

               
               
            

            
         

         
         
         You have created an application that can call a RESTful web
            service with a JSON payload.
         

         
         
      

      
      
      
      
   
      
      
      
      Part XV. Support for securing web services
      

      
      
      
      
          provides
            support for a number of related technologies that enable you to secure
            SOAP and JSON messages. 
         

         
         
         Some of these technologies are available as part of the
            HTTP protocol, and are equally applicable to both SOAP and JSON. Some
            make use of the Web Services Security (WSS): SOAP Message Security
               1.0 specification, and are only available for SOAP. For information
            on the shared TCP/IP and HTTP security options see Security for TCP/IP clients and Security for CICS web support.
         

         
         
         
            SOAP web services security

            Web Services
                  Security (WSS): SOAP Message Security 1.0 describes the use
               of security tokens and digital signatures to
               protect and authenticate SOAP messages. For more information, see
               the WSS: Soap Message Security 1.0 specification.
            

            
            Web
               Services Security protects the privacy and integrity of
               SOAP messages by, respectively, protecting messages from unauthorized
               disclosure and preventing unauthorized and undetected modification.
               WSS provides this protection by digitally signing and encrypting XML
               elements in the message. The elements that can be protected are the
               body or any elements in the body or the header. You can give different
               levels of protection to different elements in the SOAP message.
            

            
            The Web
                  Services Trust Language specification enhances Web Services
               Security further by providing a framework for requesting and issuing
               security tokens, and managing trust relationships between web service
               requesters and providers. This extension to the authentication of
               SOAP messages enables web services to validate and exchange security
               tokens of different types using a trusted third party. This third
               party is called a Security Token Service (STS). For more
               information on the Web Services Trust Language, see the WS-Trust Language specification.
            

            
             provides
               support for these specifications through the use of a CICS-supplied
               security handler in the pipeline:
               
                  
                  	For outbound messages, CICS provides support for digital signing
                     and encryption of the entire SOAP body. CICS can also exchange a username
                     token for a security token of a different type with an STS.
                  

                  
                  
                  	For inbound messages, CICS supports messages in which the body,
                     or elements of the body and header, are encrypted or digitally signed.
                     CICS can also exchange and validate security tokens with an STS.
                  

                  
                  
               

               
            

            
            CICS also provides a separate Trust client interface
               so that you can interact with an STS without using the CICS security
               handler. 
            

            
         

         
         
      

      
      
      
   
      
      
      
      Part XVI. JSON web service restrictions
      

      
      
      
      
         Use this reference material to understand capabilities
            that are not supported by JSON web services.
         

         
         
         
            The following capabilities are not supported:
               
                  
                  	Requester mode pipelines with JSON are not supported.

                  
                  
                  	Runtime validation of JSON data against schema is not supported.
                     The value of the VALIDATION attribute of a WEBSERVICE resource that
                     is used with a JSON payload is ignored.
                  

                  
                  
                  	Use of namespaces in JSON data (Badgerfish or Mapped conventions)
                     is not supported. 
                  

                  
                  
                  	JSON payloads sent to CICS® must
                     be encoded in UTF-8. No other encoding is supported. Similarly, JSON
                     sent by CICS is always encoded
                     in UTF-8.
                  

                  
                  
                  	WebSphere® MQ transports
                     with JSON pipelines are not supported. 
                  

                  
                  
                  	Vendor transformer programs are not supported for use with the
                     JSON transformer.
                  

                  
                  
                  	Reuse of WSBind files that are created for SOAP web services applications
                     in a JSON pipeline is not supported. WSBind files for use with JSON
                     service provider applications must be generated by the JSON assistants.
                  

                  
                  
                  	If a JSON payload is missing some of its required content when CICS transforms it,
                     the equivalent
                     fields within the data structures are not initialized when passed
                     to the application program.
                  

                  
                  
                  	CICS cannot transform integer values greater than the maximum
                     value for a signed long (2^63 - 1) unless they are enclosed within
                     quotes.
                  

                  
                  
               

               
            

            
         

         
         
         
            The Axis2 web services support today has a number of options
               for development and deployment of applications and customizations.
               The following options are not supported:
               
                  
                  	User-supplied application handlers - you must use the CICS supplied application handler
                     class com.ibm.cicsts.axis2.CICSAxis2ApplicationHandler

                  
                  
                  	User-written Axis2 Java™ applications

                  
                  
                  	The SOAPFAULT and WS-Addressing APIs cannot be used with the JSON
                     pipeline
                  

                  
                  
               

               
            

            
         

         
         
         
            Container restrictions

            Note that some pipeline
               containers are not populated when processing a JSON request. For more
               information, see Containers used in the pipeline. 
            

            
         

         
         
         
            Differences in RESTful web services

            On INQUIRE
               PIPELINE: 
               
                  
                  	SOAPLEVEL returns NOTSOAP

                  
                  
                  	The MTOMNOXOPST, MTOMST, SENDMTOMST, SOAPRNUM, SOAPVNUM, XOPDIRECTST,
                     and XOPSUPPORTST attributes are not used.
                  

                  
                  
               

               
            

            
            On INQUIRE WEBSERVICE:
               
                  
                  	The ARCHIVEFILE, BINDING, VALIDATIONST, XOPDIRECTST, and XOPSUPPORTST
                     attributes are not used.
                  

                  
                  
                  	WSDLFILE returns the name of the JSON schema file that is associated
                     with the WEBSERVICE.
                  

                  
                  
               

               
            

            
            On the WEBSERVICE RDO resource:
               
                  
                  	The ARCHIVEFILE and VALIDATION parameters are not used and their
                     values are ignored.
                  

                  
                  
                  	WSDLFILE is the name of the JSON schema file that is associated
                     with the WEBSERVICE.
                  

                  
                  
               

               
            

            
         

         
         
      

      
      
      
      
   
      
      
      
      Part XVII. Troubleshooting JSON web services
      

      
      
      
      
      
         The problems that you might get when implementing JSON
            web services in CICS® can occur
            during the deployment process, or at run time when CICS is transforming the messages.
         

         
         
         
            This problem determination information is specific to CICS. If you have to raise a
               problem
               with IBM® support, use the information
               in the MustGather data to make sure that you have
               collected all the required diagnostic information.
            

            
            Support for CICS as a service provider for
               JSON requests is heavily based on CICS support
               for SOAP web services.
            

            
         

         
         
      

      
      
      
         
         
            
            	Troubleshooting JSON deployment problems

               Deployment errors can occur when you try to either install a PIPELINE or a WEBSERVICE
               resource in CICS. The most common deployment errors are described here, including
               the symptom of the problem, the cause, and the solution.
            

            
            	Troubleshooting the JSON assistant

               If you are experiencing problems with the JSON assistant, use troubleshooting techniques
               to diagnose the problem.
            

            
            	Troubleshooting problems with JSON requests

               If  CICS is rejecting JSON, whether as an input message to a web service or when used
               with the linkable interface to transform JSON, the JSON might be invalid or not conforming
               to the schema.
            

            
            	Error responses returned to the client

               These responses are returned if errors occur during processing in the CICS JSON handler.
            

            
            	JSON assistant return codes

               If a failure occurs while running the JSON assistants batch jobs, a return code is
               provided indicating the type of failure. This information is contained in the job
               log.
            

            
         

         
      

      
      
   
      
      
      
      Troubleshooting JSON deployment problems

      
      
      
      
      
         Deployment errors can occur when you try to either install
            a PIPELINE or a WEBSERVICE resource in CICS®.
            The most common deployment errors are described here, including the
            symptom of the problem, the cause, and the solution.
         

         
         
         The following errors might occur when you install  a
            PIPELINE or WEBSERVICE resource in CICS:
         

         
            	You receive a DFHPI0914 error message
                  when you attempt to install a WEBSERVICE resource. The message includes
                  some information about the cause of the installation failure.
               
               
                  
                  	Check that you have authorized CICS to read the web service binding file in z/OS® UNIX™. 
                     
                  

                  
                  
                  	Check that the web service binding file is not corrupted. 
                     This corruption can occur, for example, if you use FTP to transfer
                     the file to z/OS UNIX in text mode rather than binary mode.
                     
                  

                  
                  
                  	Check that two web service binding files with the same
                        name are not in different pickup directories.

                  
                  
                  	Check that you are not installing a provider mode WEBSERVICE
                        resource into a requester mode pipeline. Provider mode
                     web service binding files specify a PROGRAM value,
                     whereas requester mode binding files do not. 
                  

                  
                  
                  	If you are using DFHJS2LS or DFHLS2JS, check the messages
                        that are issued by the job to see whether there are any problems that
                        you must resolve before creating the WEBSERVICE resource.
                     
                  

                  
                  
               

               
               
            

            
            	The PIPELINE resource fails to install and you receive
                  a DFHPI0700, DFHPI0712, DFHPI0714 or
                  another error message that states that the PIPELINE resource failed.
               
               
                  
                  	If you received a DFHPI0700 error message,
                        you must enable PL/I language support in your CICS region. This support is required
                     before you can install any PIPELINE resources. See Language Environment(r) support for PL/I the  for
                     more information.
                  

                  
                  
                  	Check that you have authorized CICS to access the z/OS UNIX directories
                        to read the pipeline configuration files.

                  
                  
                  	Check that the directory you are specifying in the WSDIR parameter
                        is valid. In particular, check the case as directory and
                     file names in z/OS UNIX are case-sensitive.
                  

                  
                  
                  	Ensure that you do not have a PIPELINE resource of the
                        same name in an ENABLED state in the CICS region.
                     
                  

                  
                  
               

               
               
            

            
            	The PIPELINE resource installs in a DISABLED state. You
                  get an error message in the range of DFHPI0702 to DFHPI0711.
               
               
                  
                  	Check that there are no errors in the pipeline configuration
                        file. The elements in the pipeline configuration file can
                     only appear in certain places. If you specify these incorrectly, you
                     get a DFHPI0702 error message. This message includes
                     the name of the element that is causing the problem. Check the element
                     description to make sure that you have coded it in the correct place.
                     
                  

                  
                  
                  	Check that you do not have any unprintable characters,
                        such as horizontal tab characters, in the pipeline configuration file.
                     
                  

                  
                  
                  	Check that the XML is valid. If the XML is
                     not valid, this can cause parsing errors when you attempt to install
                     the PIPELINE resource.
                  

                  
                  
                  	Ensure that the pipeline configuration file is encoded
                        in US EBCDIC. If you try to use a different EBCDIC encoding, CICS cannot process the file.
                     
                  

                  
                  
               

               
               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Troubleshooting the JSON assistant

      
      
      
      
      
          If you are experiencing problems with the JSON assistant,
            use troubleshooting techniques to diagnose the problem.
         

         
         
         The following errors might occur when you run the JSON
            assistants:
         

         
            	You receive a return code of 0, 4, 8, or 12 when running
                  the CICS® JSON assistant batch
                  jobs. For more information about the return codes, see JSON assistant return codes.
               
               
                  
                  	Check the job log for any warning or error messages.
                     Look up the detailed explanations for the messages. The explanations
                     often describe actions that you can take to fix the problem.
                     
                  

                  
                  
                  	Ensure that you have entered the correct values for
                        each of the parameters in the job. Parameter values such
                     as file names and elements in the web service description are case
                     sensitive.
                  

                  
                  
                  	Ensure that you have specified the correct combination
                        of parameters. 

                  
                  
               

               
               
            

            
            	You receive a return code of 1, 136, or 139 when running
                  the CICS JSON assistant batch
                  jobs. These return codes indicate that the JVM has failed,
               usually because there is insufficient storage available. The CICS assistants require
               a JCL region
               size of at least 300 MB.
               
               
                  
                  	Increase the region size, or consider setting the region
                        size to 0M.

                  
                  
                  	Check for any active IEFUSI exits, which can limit the
                        region size.

                  
                  
               

               
               
            

            
            	You receive a return code of 137 when running the CICS JSON assistant batch job.
                  This return code means that the job timed out.
               
               
                  
                  	Increase the time by coding the TIME parameter
                        on the EXEC statement of your job to TIME=1440,
                        or increase the MAXCPUTIME value in the SYS1.PARMLIB(BPXPRMxx) member. 
                     
                  

                  
                  
               

               
               
            

            
            	You receive a message in the range DFHPI9700 - DFHPI9711 indicating
                  an invalid or unsupported JSON schema when running DFHJS2LS.
               
               
                  
                  	Check that your JSON schema is valid. You could do this
                        by checking it against the JSON schema specification, or you could use
                        a tool, for example json-schema-validator.
                     
                  

                  
                  
                  	Check that your JSON schema is supported by DFHJS2LS.
                        For more information, see High-level language and JSON schema mapping.
                     
                  

                  
                  
               

               
               
            

            
         

         
         
         After you have resolved the problem, rerun your JSON assistant
            batch job.
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Troubleshooting problems with JSON requests

      
      
      
      
      
         If  CICS® is rejecting
            JSON, whether as an input message to a web service or when used with
            the linkable interface to transform JSON, the JSON might be invalid
            or not conforming to the schema.
         

         
         
         
            If CICS encounters
               a problem with JSON provided by a web service requester or an application
               program, an error message is return with details of the problem. When CICS is acting
               as a web service
               provider, the error message is returned to the client application
               as a JSON response. For more information, see Error responses returned to the client.  When an application
               calls the linkable interface to transform JSON, an error code is returned
               in the DFHJSON-ERROR container and a detailed message in the DFHJSON-ERRORMSG
               container. For more information, see JSON transformer linkable interface containers.  In both cases the troubleshooting steps
               are the same and depend on the type of error.
            

            
         

         
         
         
            	Check that your JSON conforms to the restrictions imposed
                  by CICS. For more information,
                  see JSON web service restrictions.
               
            

            
            	If a JSON parsing error occurs, check that the JSON is
                  well-formed.  The error message provides details of the problem, such
                  as: 
               "Expected a ',' or '}' at character 44
                     of {"inquireCatalogRequest": "myData } 

               You
               could use a tool to validate the JSON syntax, for example JSONLint. 
               
            

            
            	If CICS detects
                  a structural error when it is trying to map JSON to application data,
                  a DFHPI1007 message is issued providing details of
                  the error. For example: 
               DFHPI1007 04/19/2013
                     15:14:42 IYK2ZKE1 00112 JSON to data transformation failed because
                     of incorrect input (UNDEFINED_ELEMENT Operation) for WEBSERVICE SimpleMappings.

               
               Check
                  that the JSON contains the JSON objects and properties that are described
                  by the schema you provided to DFHJS2LS, or that was generated by DFHLS2JS.
                  You could use a tool to validate that the JSON conforms to the schema.
                  For example, json-schema-validator.
               

               
               
            

            
            	If no error occurs, but your application receives empty
                  data for some fields, check that the corresponding JSON was provided. CICS will not
                  detect the absence
                  of JSON properties described by the schema. You could use a JSON validation
                  tool to check this as described earlier.

            
            	An Internal server error is encountered. Internal Server Error

CICS TS: Unhandled Pipeline Error

Release: 670

               In the browser, check for
               message DFHSJ1006. Check that the JVMServer exists
               and is not disabled. 
            

            
            	In some circumstances. CICS adds a wrapper element to the
                  JSON request or response during internal processing. This will never
                  be visible to the application, but can sometimes occur in error messages. 
               For example:"Error obtaining parser from data source:Expected a ':' after a key at character 25 of {\"DFHWrapper\": { l2jb01c\":"...

               In
               these situations the DFHWrapper element should be ignored when determining
               the cause of the error. 

            
         

         
         
         After you have corrected your JSON, rerun the application.

         
         
      

      
      
      
         
         
            
         

         
         
         
            
            JSON RFC4627

            
            JSON schema v4

            
            JSON schema validation v0

         

         
      

      
      
   
      
      
      
      Error responses returned to the client

      
      
      
      
      
         These responses are returned if errors occur during processing
            in the CICS® JSON handler.
         

         
         
         If errors occur during processing in the CICS JSON handler,  CICS returns a response
            to the client containing
            information about the error. An HTTP status code of 500 (Internal
            Server Error) is returned, and the message body contains details of
            the error in JSON format, depending on the type of error that occurred.
         

         
         
          If an error occurs before or after CICS has called the Axis2 pipeline, the message
            will contain information similar to the following:{
  "exception" : {
     "message" : "An exception has occurred while validating HTTP headers".
     "class" : "com.ibm.cicsts.axis2.Controller"
   }
}

            If an error occurs at any other point during processing,
               the message will contain similar information to a SOAP fault, with
               a detail section which varies depending on the nature of the error.
               This might contain a CICS message,
               such as:  {
    "Fault": {
        "faultstring": "Conversion from SOAP failed",
        "detail": {
            "CICSFault": "DFHPI1007 02/14/2013 17:51:47 IYK2ZKE1 00185 XML to data transformation
 failed because of incorrect input (UNDEFINED_ELEMENT startItemRuff) for WEBSERVICE json_inquireCatalogWrapper."
        }
    }
}

               

            
            For more information about error messages captured
               in CICS trace and details about
               formatting the trace points, see Diagnosing MTOM/XOP errors.
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      JSON assistant return codes

      
      
      
      
      
         If a failure occurs while running the JSON assistants batch
            jobs, a return code is provided indicating the type of failure. This
            information is contained in the job log.
         

         
         
         
            JSON
               assistant program return codes
            

            In the event of a deployment error, PIPELINE resources
               typically install in a DISABLED state and WEBSERVICE resources install
               in an UNUSABLE state. Information and error messages associated with
               the CICS® JSON assistant batch
               jobs are located in the job log. Error messages associated with installing
               resources are located in the system log. 
            

            
            Codes of 0, 4, 8,
               or 12 are issued by the JSON assistants, other codes are typically
               issued by BPXBATCH, the JVM, or IEBGENER.
            

            
            Codes issued by BPXBATCH
               fall into two main categories: a code of less than 128 indicates a
               command failure, a code of greater than or equal to 128 indicates
               that the process was terminated by a signal. For more information
               about BPXBATCH and its return codes, see .
            

            
            You receive a return code
               of 0, 4, 8, or 12 when running the JSON assistant batch jobs.
            

            
            
               
                  
                  	Return code
                  
                  
                  	Description
                  
                  
               

               
               
                  
                  	0
                  
                  
                  	The job completed successfully. 
                  
                  
               

               
               
                  
                  	4
                  
                  
                  	Warning. The job completed successfully, but one or more
                     warning messages were issued.
                  
                  
                  
               

               
               
                  
                  	8
                  
                  
                  	Input error. The job did not complete successfully. One or
                     more error messages were issued while validating the input parameters. 
                  
                  
                  
               

               
               
                  
                  	12
                  
                  
                  	Error. The job did not complete successfully. One or more
                     error messages were issued during execution. 
                  
                  
                  
               

               
            

            
         

         
         
         
            JSON assistant batch job return codes

            You receive a return code of 1, 136, 137, or 139
               when running the CICS JSON
               assistant batch jobs.
            

            
            
               
                  
                  	Return code
                  
                  
                  	Description
                  
                  
               

               
               
                  
                  	1
                  
                  
                  	The JVM failed, usually because there is insufficient storage
                     available. The CICS assistants
                     require a JCL region size of at least 300 MB.
                  
                  
                  
               

               
               
                  
                  	136
                  
                  
                  	The JVM failed, usually because there is insufficient storage
                     available. The CICS assistants
                     require a JCL region size of at least 300 MB.
                  
                  
                  
               

               
               
                  
                  	137
                  
                  
                  	The job timed out.
                  
                  
               

               
               
                  
                  	139
                  
                  
                  	The JVM has failed, usually because there is insufficient
                     storage available. The CICS assistants
                     require a JCL region size of at least 300 MB. 
                  
                  
                  
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Part XVIII. Reference
      

      
      
      
      
      
         The reference information for JSON web services provides
            information about what CICS resources are provided in JSON web services.
         

         
      

      
      
      
         
         
            
            	Elements used in service provider and service requester pipelines

               Some of the XML elements used in a pipeline configuration file apply to both service
               provider and service requester pipelines.
            

            
            	High-level language and JSON schema mapping

               Use the CICS® assistants to generate mappings between high-level language structures and JSON schemas.
               The CICS® assistants also generate JSON schemas from high-level language data structures, or
               vice versa.
            

            
            	JSON transformer linkable interface containers

               The JSON transformer linkable interface is a CICS®-supplied program that can be called to perform data transformations to and from JSON.
                  It can create JSON data from structured application data, or structured application
                  data from JSON data.   

            
            	Context containers

               In some situations, user-written message handler programs, and header processing programs,
               need information about the context in which they are called. CICS® provides this information in a set of context containers, which are passed to the programs.
            

            
            	JSON samples

               Use these examples to help you understand JSON requests.
            

            
            	Web services terminology

               You must be familiar with these terms to understand the topics in the web services
               section.
            

            
         

         
      

      
      
   
      
      
      
      JSON transformer linkable interface containers

      
      
      
      
         The JSON transformer linkable interface is a CICS®-supplied program that can be called to perform data transformations to
               and from JSON. It can create JSON data from structured application data, or structured
               application
               data from JSON data.   

         
         
         You can use the linkable interface to transform JSON from any
               source, whether over a protocol such as WebSphere® MQ or
               from a JSON database, as compared to the JSON web services support which is HTTP and
               provider-mode
               only.For more information about JSON, see Concepts of JSON web services.
            

            
            You can write
               programs that can handle JSON, by using the CICS program
               (DFHJSON) with a LINK interface. DFHJSON then calls a Java™
               transformer class to transform JSON to and from application data. Input data is provided
               by the user
               program, and output data is returned by DFHJSON, in the containers that are listed
               here. Data
               transformation is driven by the use of a JSONTRANSFRM object, created from a
               .jsbind JSON schema binding file, that contains mappings between JSON data and
               application data.
            

            
            For more information, see Mapping and transforming application data and JSON.
            

            
         

         
         
      

      
      
      
         
         
            
            	DFHJSON-JSON container

               DFHJSON-JSON is a container of DATATYPE(CHAR). 
            

            
            	DFHJSON-DATA container

               DFHJSON-DATA is a container of DATATYPE(BIT). 
            

            
            	DFHJSON-TRANSFRM container

               DFHJSON-TRANSFRM is a container of DATATYPE(CHAR). It contains the 16 character name
               of the JSONTRANSFRM bundle resource whose mappings are applied to transform the data.
               
            

            
            	DFHJSON-JVMSERVR container

               DFHJSON-JVMSERVR is a container of DATATYPE(CHAR). It contains the eight character
               name of the JVMSERVER in which the target program is to run.
            

            
            	DFHJSON-ERROR container

               DFHJSON-ERROR is a container of DATATYPE(BIT). Errors that are generated during validation
               or execution of DFHJSON are returned as a fullword binary value in the DFHJSON-ERROR
               container.
            

            
            	DFHJSON-ERRORMSG container

               DFHJSON-ERRORMSG is a container of DATATYPE(CHAR). This container is created if an
               error occurs during processing. It contains a human-readable extra error message for
               example, the error message from the JSON parser.  This message is only populated if
               extra details are needed.
            

            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJSON-JSON container

      
      
      
      
      
         DFHJSON-JSON is a container of DATATYPE(CHAR). 

         
         
         
            
               
                  
                  	When you transform application data to JSON: This container contains
                     the JSON created by the transformer corresponding to the application
                     data input.     
                  

                  
                  
                  	When you transform JSON to application data: This container contains
                     the JSON provided by the user application to be transformed.
                  

                  
                  
               

               
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJSON-DATA container

      
      
      
      
      
         DFHJSON-DATA is a container of DATATYPE(BIT). 

         
         
         
            
               
                  
                  	When you transform application data to JSON: This container contains
                     the application data that is provided by the user to be transformed
                     into JSON.
                  

                  
                  
                  	When you transform JSON to application data: This container contains
                     the application data that is created by the transformed data corresponding
                     to the JSON input.
                  

                  
                  
               

               
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJSON-TRANSFRM container

      
      
      
      
         DFHJSON-TRANSFRM is a container of DATATYPE(CHAR). It contains
            the 16 character name of the JSONTRANSFRM bundle resource whose mappings
            are applied to transform the data. 
         

         
         
         The JSONTRANSFRM is a bundle resource. It is installed into CICS® as part of the bundle that
            is generated by using the JSON assistants.
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJSON-JVMSERVR container

      
      
      
      
      
         DFHJSON-JVMSERVR is a container of DATATYPE(CHAR). It contains
            the eight character name of the JVMSERVER in which the target program
            is to run.
         

         
         
         
            If the container is not provided, or if the container
               is present but with a length of zero, the default value is DFH$AXIS (the CICS® supplied Axis2 JVM server).
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJSON-ERROR container

      
      
      
      
      
         DFHJSON-ERROR is a container of DATATYPE(BIT). Errors that
            are generated during validation or execution of DFHJSON are returned
            as a fullword binary value in the DFHJSON-ERROR container.
         

         
         
         The following errors can be returned by DFHJSON:
            
               
               	1

               
               
               		The DFHJSON-TRANSFRM container was not present. 

               
               
               
               	2 

               
               
               	The name of the JSONTRANSFRM provided in the DFHJSON-TRANSFRM
                  container was longer than 16 characters. 
               

               
               
               
               	3

               
               
               	A container had the wrong data type.  DFHJSON-ERRORMSG contains
                  the name of the incorrect container. 
               

               
               
               
               	4

               
               
               	The name of the JVMSERVER provided in the DFHJSON-JVMSERVR container
                  was longer than eight characters.  
               

               
               
               
               	11

               
               
               	The JSONTRANSFRM named in DFHJSON-TRANSFRM container was not found. 

               
               
               
               	12

               
               
               	The JSONTRANSFRM named in DFHJSON-TRANSFRM container was not in
                  the ENABLED state.  
               

               
               
               
               	13

               
               
               	Neither the DFHJSON-DATA or the DFHJSON-JSON container is present,
                  one of these containers must be specified.  
               

               
               
               
               	14

               
               
               	Both the DFHJSON-DATA and the DFHJSON-JSON containers were present,
                  only one of these containers must be provided. 
               

               
               
               
               	15

               
               
               	A data transformation error occurred. DFHJSON-ERRORMSG contains
                  details of the error. 
               

               
               
               
               	16

               
               
               	An error occurred while parsing JSON provided in the DFHJSON-JSON
                  container. DFHJSON-ERRORMSG contains details of the error. 
               

               
               
               
               	17

               
               
               	An error occurred in the Java™ portion
                  of the transformer. Contact IBM® support
                  for assistance. 
               

               
               
               
               	20

               
               
               	An unexpected error occurred. Contact IBM support for assistance. 

               
               
               
               	51

               
               
               	The JVM server that is named in the DFHJSON-JVMSERVR container
                  was not found. 
               

               
               
               
               	52

               
               
               	The JVM server that is named in the DFHJSON-JVMSERVR container
                  was not in the ENABLED state.
               

               
               
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      DFHJSON-ERRORMSG container

      
      
      
      
      
         DFHJSON-ERRORMSG is a container of DATATYPE(CHAR). This
            container is created if an error occurs during processing. It contains
            a human-readable extra error message for example, the error message
            from the JSON parser.  This message is only populated if extra details
            are needed.
         

         
         
         
            For more information about error codes, see DFHJSON-ERROR container.
            

            
         

         
         
      

      
      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Context containers

      
      
      
      
         In some situations, user-written message handler programs,
            and header processing programs, need information about the context
            in which they are called. CICS® provides this information
            in a set of context containers, which are passed to the
            programs.
         

         
         
         CICS initializes the contents of each context
            container, but, in some cases, you can change the contents in your
            message handler programs, and header processing program. For example,
            in a service provider pipeline in which the terminal handler is one
            of the CICS-provided SOAP handlers, you can change the user ID and
            transaction ID of the target application program by modifying the
            contents of the appropriate context containers.
            Some of the information
               provided in the containers applies only to a service provider, or
               only to a service requester, and therefore some of the context containers
               are not available in both.
            

            
         

         
         
      

      
      
      
         
         
            
            	DFHWS-URI-RESID container

               This is a container of DATATYPE(CHAR) that is only available to applications attached
               by a JSON pipeline.
            

            
            	DFHWS-URI-QUERY container

               This is a container of DATATYPE(CHAR), that is available to application programs in
               all HTTP provider mode CICS pipelines.
            

            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      DFHWS-URI-RESID container

      
      
      
      
         This is a container of DATATYPE(CHAR)
               that is only available to applications attached by a JSON pipeline.
            
         

         
         
         
            This container holds a simplified copy of the URI path
               (a RESource IDentifier), in which the path URI fragment that was used
               for URIMAP matching has been removed. For example, 
            

            
            If the URIMAP
               that matched the incoming request has a PATH of: /JSONServices/CustomerDetails/*

               and
               the incoming URI from the client was: http://www.example.org:10000/JSONServices/CustomerDetails/customerNumber/13388?action=query

               then
               the contents of DFHWS-URI-RESID would be: customerNumber/13388

               

            
             RESTful
               JSON applications will be able to use this container to help identify
               the resource id (or primary key) for RESTful resources that are matched
               using a wild-carded URIMAP. This should be significantly simpler than
               parsing through the contents of DFHWS-URI. 
               Note: If the PATH attribute
                  of the matching URIMAP isn't wild-carded (i.e. it contained the complete
                  Path for the URI), the contents of this Container will be empty. 
               

               
               Note: The
                  PATH attribute of the matching URIMAP may contain an optional query
                  string fragment. If so, the query string fragment is ignored when
                  constructing this container.
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      DFHWS-URI-QUERY container

      
      
      
      
         This is a container of DATATYPE(CHAR),
               that is available to application programs in all HTTP provider mode
               CICS pipelines.
            
         

         
         
         
            This container holds the query string fragment of the
               URI. For example, 
            

            
            If the incoming URI from the client was: http://www.example.org:10000/JSONServices/CustomerDetails/customerNumber/13388?action=query&page=1

               then
               the contents of DFHWS-URI-QUERY would be: action=query&page=1

               Applications
               may parse through the contents of this Container to identify individual name=value parameters
               from the URI. 
               Note: If the incoming URI did not include a query string
                  then this Container will not be present on the Channel.
               

               
            

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      JSON samples

      
      
      
         Use these examples to help you understand JSON requests.

         
      

      
      
      
         
         
            
            	Example HTTP request with a JSON body

               This is an example of a HTTP request with a JSON body. 
            

            
            	Example HTTP GET request using a query string

               This is an example of a HTTP GET request using a query string. 
            

            
         

         
         
         
            
         

         
      

      
      
   
      
      
      
      Example HTTP request with a JSON body

      
      
      
      
         This is an example of a HTTP request with a JSON body. 

         
         
          POST /genapp/customers/
Host: www.example.com
Content-Type: application/json
Content-Length: nn 1

{
   "customers":
  {
    "firstName": "Joe”,
    "lastName": “Bloggs”,
    "fullAddress": 
    {
        "streetAddress": "21 2nd Street",
        "city": "New York",
        "state": "NY",
        "postalCode": 10021
    }
  }
}

            Where the Content-Length: nn 1 is
            the length of your request.
         

         
         
         
            The COBOL language structure mapping for this example
               would be as follows:01 CUSTOMERS.
    03 firstname pic x(8).
    03 lastname pic x(8).
    03 fulladdress.
      05 streetaddress pic x(20).
      05 city pic x(20).
      05 state pic xx.
      05 postalcode pic 9(5).

               

            
         

         
         
      

      
      
      
         
         
            
         

         
      

      
      
   
      
      
      
      Example HTTP GET request using a query string

      
      
      
      
         This is an example of a HTTP GET request using a query
            string. 
         

         
         
         GET /genapp/customers?name=Joe%20Bloggs/1
Host: www.example.com



            Where 1 is the query string.
            

            
            The
               components of a URL has more information about how the components
               of a URL are delimited. For more information, see The components of a URL.
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