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Create a simple DataStage operator, then learn how to load the operator into
DataStage Designer. An operator is the basic building block of a DataStage job.
Operators can read records from input streams, modify or use the data from the input
stream, and then write the results to a output stream.

Section 1. Before you start

About this tutorial

This tutorial gives you an introduction to creating a basic DataStage operator. You'll
start by learning how to write a basic operator, and then walk step-by-step through
the process of loading the operator into the DataStage Designer.

Objectives
In this tutorial you learn:
1. How to write a simple DataStage operator

2. How to set up the development environment to compile and run a
DataStage operator
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3.  The basics of the Orchestrate Shell (OSH) scripting language for
DataStage jobs

4. How to load your operator into the DataStage Designer so you can use it
on any job you create

Prerequisites

This tutorial is written for Windows programmers whose skills and experience are at
a intermediate level. You should have a solid understanding of IBM WebSphere
DataStage and a working knowledge of the C++ language.

System requirements

To run the examples in this tutorial, you need a Windows computer with the
following:

* Microsoft Visual Studio .NET 2003
* IBM WebSphere DataStage 8.0
* MKS Toolkit

Before you begin

Before you start this tutorial, refer to the Download section and download the source
code for this tutorial. Extract this example to a simple location, as you will be
accessing it frequently. In this tutorial, the directory e: / osh/ has been used, so
change any reference to this location to the location of your source code directory.

Inside the download code.zip archive, there are seven files:

* /setup.bat -- Batch script to setup the environment

* /myhelloworld.osh -- OSH script used to run the operator
* /make.bat -- Batch script to compile and link the operator
« /operator.apt -- Operator configuration file

» /src/myhelloworld.c -- The source code for the operator

e /input/mhw.txt -- The input file used for running the operator
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* /output/mhw.txt -- The output file used for running the operator

Section 2. Create your first operator

MyHelloWorld

The first operator takes one input stream and one output stream. MyHelloWorld,
takes a single column as input, an integer, this integer determines how many times
"Hello World!" is printed into one of columns in the output stream. The output stream
consists of two columns, a counter showing how many times "Hello World!" was
printed, and the printed result. To go with the input and output streams, there is one
option "uppercase." This option determines if the text "Hello World!" is printed in
uppercase or not.

Describe the input and output

The input and output schemas can be described as follows:

* Input stream columns:

* inCount - int32 -- Number of times "Hello World!" should be output
e Output Stream Columns:

» outCount - int32 -- Number of times "Hello World!" was printed

* outHello - String -- "Hello World!" printed outCount number of times
» Parameters

* uppercase - boolean -- Whether "Hello World!" should be printed in
uppercase or not (optional)

There are a few pieces of code to describe this inside the operator. The parameter
description is usually defined first. This tells the operator the parameters to expect.
This includes how many input streams and output streams, and all the parameters
that can be passed into this operator.

The parameter description shown below, tells the operator that there is one
parameter, "uppercase”, which is optional, then goes on to tell it that there is only
one input and one output stream.
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#defi ne HELLO ARGS_DESC \

"{ uppercase={optional," \
" }dessription:'capitalize or not'" \
otherlnfo={ " \
i nputs={ " \
input={ " \
description="source data for helloworld , " \
" once" \
" } " \
" } , " \
" out put s={" \
" output={ " \
" description='output data for helloworld , " \
" ?inC¥currences:1, maxQccurrences=1 " \
" } , " \
" description="nyhel |l oworld operator:' " \

. }

Describe the operator

DataStage operators are all extensions of one of three base classes:

1. APT_Operator -- The basic operator
2. APT_CompositeOperator -- Contains one or more operators

3. APT_SubProcessOperator -- Used to wrap around third party
executable's

You only need the functionality of the APT_COper at or, as you only need one
operator. APT_CompositeOperator is not needed, and you are not wrapping this
operator around a third party process, so APT_SubProcessOperator is not required.
To use this base class, you must implement two virtual methods,

descri beOperator() andrunLocal | y() . Also as you have an input parameter
upper case, a third method, i ni ti ali zeFromArgs_(), is required.

The basic class definition for the MyHelloWorld operator looks like the code shown
below:

class APT_MyHel | oWorl dOp : public APT_QOperator {
APT_DECLARE_PERSI STENT( APT_MyHel | oWr | dOp) :
APT_DECLARE_RTTI ( APT_MyHel ToWr | dOp) :
public:
APT_MyHel | oWor | dOp() ;
~APT_MyHel | oWor | dOp() ;

voi d set Upper Case(bool uppercase);

pr ot ect ed:
virtual APT_Status initializeFromArgs_(const APT_PropertylList &args,
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APT _Operator::InitializeContext context);
virtual APT_Status describeQperator();
virtual APT_Status runLocally();
private:
bool uppercase_;

}

APT_DEFI NE_OSH_NAME( APT_MyHel | oWwor 1 dOp, nyhel | oworl d, (APT_UString) HELLO ARGS_DESC) ;
APT_| MPLEMENT_RTTI _ONEBASE( APT_MyHel | oWr [ dOp, APT Cperator);
APT_| MPLEMENT_PERSI STENT( APT_MyHel | oWor | dOp) ;

The macros in this definition play a important role in defining the operator.

e APT_DEFI NE_OSH_NAME -- This macro defines the OSH name of this
operator. The OSH name is the way DataStage references operators and
is used whenever this operator is referenced.

e APT_| MPLEMENT_RTTI _ONEBASE and APT_DECLARE_RTTI -- These
macros set the runtime type identification for your operator.

e APT_I MPLEMENT_PERSI STENT and APT_DECLARE_PERSI STENT --
These macros tell you that this operator can be serialized and moved to a
processing node.

Use the input and output streams

Before the operator is able to use the input and output streams, the operator needs
more information about them. The setup for the streams is done inside the
descri beOperat or () function.

To set up the interface for the streams, the operator needs to know what type of data
to expect in each of the streams. This is specified using

set |l nput I nterfaceSchema() and set Qut put | nt erf aceSchenma() . Both of
these methods take two parameters, an APT_String, and an integer. The
APT_String is a schema; the integer is an index indicating which input or output
stream to apply the schema to. Below is the descri beQper at or () thatis used
inside the MyHelloWorld operator.

APT_St at us APT_MyHel | oWbr | dOp: : descri beCOperat or () {
set Ki nd(eParal l el );

/1 Set the nunber of input/output |inks
set | nput Dat aSet s(1) ;
set Qut put Dat aSet s( 1) ;

/1l Set the schema for the input |ink
/1 inCount:int32 requires the first columm of the input streamto be of type int32
set | nput | nterfaceSchema( APT_UString("record (inCount:int32;)"), 0);

/1 setup the output |ink
/1 sets the output link to have two colums a integer columm out Count and a
/1 string colum outHello
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set Qut put I nt er f aceSchema( APT_USt ri ng("record (out Count:int32;outHello:string;)"), 0);
return APT_St at usCk;

Use the input parameters

To access the input parameter you are using in this operator, there are three
methods you must implement:

e initializeFromargs ()
e serialize()
» set Uppercase()

initializeFromArgs_() is called when the operator is first run. It receives a list
of parameters that have been passed into the operator. Here you have to look for
the parameter you are using, "uppercase."” To do this, cycle through all the
parameters that have been passed in. If you find the "uppercase" keyword, you then
set it's value.

APT_St atus APT_MyHel | oWor | dOp: :initializeFromArgs_(const APT_PropertylList &args,
APT _Operator::InitializeContext context){
APT_St at us st at us=APT_St at usCK;

if (context == APT Operator::eRun) return status;
for (int i =0; i < args.count(); i++){
const APT Property& prop = args[i];
if (prop.nane() == "uppercase"){
upper case_ = true;
}

}

return status;

The method seri al i ze() is used when the operator is going to be moved to a
processing node. It can also be used when the operator is getting parallelized over
multiple nodes so that each operator contains the same information about the
parameters. To serialize your parameter "uppercase”, you have to use an
overloaded method on the APT_Ar chi ve class, by OR'ing (] | ) a variable with a
APT_Ar chi ve, the variable is then stored inside the archive, as shown in the code
below.

voi d APT_MyHel | oWor | dOp: : seri al i ze( APT_Archi ve& archive, APT U nt8) {
archive || uppercase_;

You need an initialization method set Upper case()
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voi d APT_MyHel | oWor | dOp: : set Upper Case( bool uppercase) {
upper case_ = upper case;

Finally, you need to add the default value to the constructor.

APT_MyHel | oWor | dOp: : APT_MyHel | oWor |l dOp() : uppercase_(fal se) {
} e

After all these steps have finished, you can access upper case__ like any other local
variable.

MyHelloWorld's main method

The runLocal | y() method is called when the operator is run. This method houses
most of the logic behind the operator.

Warning: This method can be invoked in parallel if multiple instances of this
operator are spawned. They can interfere with each other if they interact with
external objects such as files or databases.

Access input and output streams

To allow the runLocal | y() method to read the input stream and write to the output
stream, you have to setup some access cursors; one for each stream, as shown
below.

APT_St at us APT_MyHel | owbr | dOp: : runLocal | y() {

/1 Al ows access to the input dataset, read only can only nove forward
APT_I nput Cur sor i nCur;

set upl nput Cur sor (& nCur, 0);

/1 allows access to output dataset

APT_Cut put Cur sor out Cur ;

set upQut put Cur sor ( &ut Cur, 0);

After setting up the cursors, you can then have direct access to the data in the
streams. To get this access you use an accessors class, there is one class per data
type. These accessors classes have most of their basic operator's overloaded
(+,=,*,-,/) so you can assign and change their values. A few examples are given
below
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*fieldlout = *fieldlin;
*fieldlout = *fieldlin * 2;
*fieldlout = *fieldlin + 5;

*field2out = APT_String("Hello");

To set up the accessors, you initialize them by referencing the column name and the
input or output cursor that the column is in. The accessors for your input and output
columns and for your operator are shown below.

APT_St atus APT_MyHel | owor | dOp: : runLocal | y() {

APT I nput Accessor Tol nt 32 fi el dli n("i nCount", & nCur);
APT_CQut put Accessor Tol nt 32 fi el dlout (" out Count", &out Cur) ;
APT_CQut put Accessor ToString fiel d2out ("out Hel | 0", &out Cur) ;

}

Before attempting to access the data behind these accessors, you have to start
accessing the data inside the input streams. You do this by using the input cursor's
get Recor d() . This method gets the next record from the input stream and loads all
the record's values into the accessors. You can then begin using the accessors.

Once you have finished with a row on the output accessors, you need to call
put Recor d() . This flushes the output accessor's record into the output stream.

Add logic

Finally, by adding the logic behind the r unLocal | y() method, you can finish off
your operator.

First, you should add some logic based on the input parameter "uppercase." Here
you have a simple if statement to decide if you should use an uppercase version of
"Hello World!".

Next, you loop through all the data on the input stream. You can use the input
cursor's get Recor d() to exit the loop as it returns a boolean of true if there is still
more data on the link, and false when it has reached the end of the records.

For every record you loop through you output one record into the output stream
using the output stream's put Recor d() .

APT_Status APT_MyHel | oWwor | dOp: : runLocal | y() {

APT_String hell o;
i f (uppercase_) {

hel l o = APT_String("HELLO WORLD! ") ;
}el se{
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hello = APT_String("Hello World!");
}
/1 1oop through all the records
ile(inCur.getRecord()) {
/1 output the input
*fieldlout = *fieldlin;

/1 print out Hello Worl d!

APT_String fout = APT_String("");

for(int i =0; i< *fieldlin; i++){
fout += hell o;

}
*field2out = fout;

//output the row the output cursor
out Cur . put Record();

}

return status;

Section 3. Compile your operator

Configure environment variables

Because most of the development and testing is done outside of DataStage,
Windows is unable to find specific files required to compile and execute the operator.
In the provided source code zip file, there is a bat file, setup.bat. This file contains all
the environment setup required to compile and run an operator from your current
command prompt. There are a few areas inside this file that need to be changed
based on your environment.

1. The APT_OPERATOR_REGISTRY_PATH needs to be the base directory
where all your files are for your OSH operator.

SET APT_OPERATOR REQ STRY_PATH=E: \ osh\

2. APT_ORCHHOME is the location of the PXEngine. This is found under
your Information Server install directory.

SET APT_ORCHHOVE=E: \ I BM I nf or mat i onSer ver\ Ser ver\ PXEngi ne

3. APT_CONFIG_FILE is the location of a configuration file for the
PXEngine, this is also located under your Information Server install
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directory.

SET
APT_CONFI G FI LE=E: \ I BM | nf or mat i onSer ver\ Ser ver\ Conf i gur ati ons\ def aul t . apt

4. The Windows PATH variable needs to be updated to include the bin
directory of the PXEngine and your current directory.

SET PATH=%ATHY E: \ | BM | nf or mat i onSer ver\ Ser ver\ PXEngi ne\ bi n; . ;

5. The Windows INCLUDE variable needs to be updated to include the
PXEngine, Visual Studio .Net 2003, and the MKS Toolkit.

set | NCLUDE=E: \ Program Fil es\M crosoft Visual Studio

. NET 2003\ VC7\ Pl at f or nSDK\ i ncl ude;

E:\I BM I nf or mati onServer\ Server\ PXEngi ne\i ncl ude;

C.\ Program Fi | es\ MKS Tool ki t\i ncl ude;

E:\Program Fil es\M crosoft Visual Studio .NET 2003\ VC7\ ATLM-C\ | NCLUDE;
E:\Program Fi |l es\M crosoft Visual Studio .NET 2003\ VC7\ | NCLUDE;

E:\ Program Fi | es\ M crosoft Visual Studio

. NET 2003\ VC7\ Pl at f or nSDK\ i ncl ude\ pr er el ease;

E:\ Program Fi | es\ M crosoft. NET\ SDK\ v1. 1\ i ncl ude;

6. The Windows LIB variable needs the PXEngine's lib directory and the

MKS Toolkit.
set LIB=%.1B% E:\IBM I nformationServer\ Server\ PXEngi ne\
l'ib;c:\Program Fil es\ MKS Tool ki t\li b;

After making these changes, start a command prompt, navigate to your directory
then run setup.bat. Your output should look like the following:

E: \ osh>set up. bat

Setting environment for using Mcrosoft Visual Studio .NET 2003 tool s.

(I'f you have another version of Visual Studio or Visual C++ installed and w sh
to use its tools fromthe command |ine, run vcvars32.bat for that version.)

E: \ osh>

To test to see if everything was setup correctly, type osh into the command window.
The output should look similar to the following:

E: \ osh>osh

##1 11 S- DSEE- TFCN- 00001 20: 07: 33(000) <nai n_pr ogr ane

| BM WebSpher e Dat aSt age Enterprise Edition 8.0.0
Copyright | BM Corp. 2001, 2005
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##1 11 S- DSEE- TOSH 00002 20: 07: 33(001) <mai n_program> orchgeneral : | oaded

##1 11 S- DSEE- TOSH 00002 20: 07: 33(002) <nmi n_progrant orchsort: | oaded

##1 11 S- DSEE- TOSH 00002 20: 07: 33(003) <nmi n_progrant orchstats: | oaded

##E || S- DSEE- TCOS- 00005 20: 07: 33(004) <nmi n_progrant Orchestrate Parall el Conmand Shel |

usage: osh <options> "<step specification>"

or: osh <options> -f file [-stdin file]
<options> include: [-echo] [-explain] [-dunp] [-schema] [-check]
-col |l ation_sequence <collation file>]
-collation_strength <collation strength>]
-pdd <performance data directory>]
-pf <paraneter file>]
-nopartinsertion] [-nosortinsertion]
- parans <paraneter string>]
-errorconfig <configstring>] [-]obid <jobid>]
-nononi t or]
[-nonitorport <nmonitor port>] | [-nonitorfile <file>]]
-nonitortype < sunmary' >]
-input _charset <map nane>] [-output_charset <map nane>]
-string_charset <map nane>] [-inpexp_charset <map nane>]
-0s_charset <map nane>]
- escaped]
-defaul t_date_fornmat <uformat>]
-defaul t _tine_format <uformat>]
-defaul t _timestanp_format <ufornmat>]
-defaul t _deci mal _separ at or <separ at or >]
-string_fields]
or: osh -usage operatornane
or: osh -fullusage operatornane

E: \ osh>

Compile your operator

Compiling your operator is a straight forward process once the environment has
been setup. To compile the operator, make sure that you have run setup.bat in the
current command window, then type the following commands.

E:\ osh>cl 9%APT_COWPI LEOPT% src/ nyhel |l oworl d. c

M crosoft (R) 32-bit C C++ Standard Conpil er Version 13.10.3077 for 80x86
Copyright (C) Mcrosoft Corporation 1984-2002. Al rights reserved.

myhel | owor | d. c

E: \ osh>

E:\osh>l i nk %APT_LI NKOPT% nyhel | owor | d. obj |iborchcorent.lib liborchnt.lib Kernel32.1ib
M crosoft (R) Incremental Linker Version 7.10.3077
Copyright (C) Mcrosoft Corporation. Al rights reserved.

E: \ osh>

This leaves you with a compiled DataStage operator named myhelloworld.dll in your
base directory.
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Section 4. Run your first operator

OSH scripts

An OSH script represents a DataStage job. Instead of displaying it in a graphical
window like DataStage Designer, it is just a text representation of the operators, their
parameters, and the links between operators.

Inside the OSH script, there is a simple format to describe the basic structure of an
operator. The first line is the name of the operator. The following lines start with - .
These are the parameters for the operator. The streams between operators have a
prefix of < or >, based on the direction of the stream. Input streams start with < and
output streams start with >, then all the streams are suffixed with . v. Finally, a ; is
added to signify the end of the description for this operator. Additional operators are
appended after the semicolon.

oper at or name

- paraneterl
-paranmeter2 'hello world

- paranmet ern

< 'inputstreamv'
> 'out putstream v’

For your myhelloworld operator, you have a very simple OSH flow: one input, one
myhelloworld operator, and one output.

Figure 1. Flow using sequential files as the input and output as shown the in
DataStage Designer

D_@Un‘%_’_iﬁ T ™

[rpLt riphellowarld Output

The input operator for your example is a file reading operator called import. The
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import operator has one parameter that needs to be changed based on your
environment.

Note: This - f i | e parameter must point to the text file located in the input directory.

## Operat or Nane
i mport

## Operator options
-schema record
{final _delimrend, delin¥',', quote=doubl e}

i nCount : i nt 32;

)
-file '"e:\\Vosh\\input\\nmhw txt'
-rejects continue
-reportProgress yes

## Qut put s
> ‘'inputFile.v'

The input file required by this operator is a text file using double quotes to surround
strings, commas to separate columns, and each row is one line. As you only require
one integer column, the file looks like the following:

A WNPF

Your operator nyhel | owor | d OSH representation is relatively simple, it has one
parameter upper case, which is set to true. To set upper case to false, remove the
- upper case parameter from the OSH script.

## Operator Nane
myhel | owor | d

## COperator options
- upper case

##| nput s
< 'inputFile.v'

##Qut put s
> 'outputFile.v'

)

The output operator for your example is a file writing operator called "export." The
export operator also has one parameter that needs to be changed, the file parameter
needs to point to a file in the output directory. This file is overwritten every time this
script is called, it is also created if the file does not exist at runtime.

## Operator Nane
export
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## Qperator options
-schema record
{final _delinmrend, delim",', quote=doubl e}

out Count : i nt 32;
out Hel | o: string;

)
-file "E\\osh\\out put\\ mhw txt"'
-overwite
-rej ects continue

## | nputs
< 'outputFile.v'

Given this OSH script, using the input file specified above, there are three columns
to look at: the input inCount and the two outputs: outCount and outHello. The
expected column's values are shown below:

inCount outCount outHello

1 1 HELLO WORLD!

2 2 HELLO WORLD!HELLO
WORLD!

3 3 HELLO WORLD!HELLO
WORLD!HELLO WORLD!

4 4 HELLO WORLD!HELLO

WORLD!HELLO
WORLD!HELLO WORLD!

Operator mapping

The operator.apt file tells the PXEngine the mappings between operator names in a
OSH script and the dll or executable located in your Windows PATH variable. Below
Is an example operator.apt for your operator.

nyhel | oworl d nyhell oworld 1

The first myhel | owor | d is the operator name that is defined inside the source code
and is used inside an OSH script. The second nyhel | owor | d is the name the
PXEngine is looking for in its PATH search. To find the actual operator, it looks for
executables first (.exe), then looks at dll files, so make sure you don't have a
myhelloworld.exe sitting somewhere in the directories specified by your PATH
variable. The 1 in the third column indicates that this mapping is enabled, if this is
set to 0 the PXEngine ignores this mapping.

Run the operator
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To run the operator, you give your OSH script you just created to the PXEngine. You
do this by calling osh. exe -f myhel | owor| d. osh

E:\ osh>osh -f nyhel | oworl d. osh
##| |1 S- DSEE- TFCN- 00001 13: 27: 10(000) <mmi n_pr ogr ans
| BM WebSpher e Dat aSt age Enterprise Edition 8.0.0
Copyright |1BM Corp. 2001, 2005

##1 11 S- DSEE- TOSH 00002 13:27:10(001) <mai n_progranm> orchgeneral : | oaded

##1 11 S- DSEE- TOSH 00002 13:27: 10(002) <nami n_progrant orchsort: | oaded

##1 11 S- DSEE- TOSH 00002 13: 27: 10(003) <nmmi n_progran> orchstats: | oaded

##1 11 S- DSEE- TFSC- 00001 13:27:11(004) <mai n_progranm> APT configuration file:

E: /1 BM I nf or mati onServer/ Server/ Coons/ def aul t. apt

##1 11S-DSEE- TO X- 00163 13:27:12(000) <inport, 0> Inmport conplete; 4 records

i nported successfully, 0 rejected.

##1 11S-DSEE- TAO X- 00059 13:27: 12(002) <APT_Real Fi | eExport Operator in Sequential _File_2, 0>
Export conplete; 4 reported successfully, 0 rejected.

##1 11 S- DSEE- TFSC- 00010 13:27:12(004) <mai n_progranm> Step execution finished with
status = K

##1 11 S- DSEE- TCOS- 00026 13:27:12(005) <mai n_progranm> Startup tinme, 0:00; production
run tinme, 0:00.

E:\ osh>

After running the operator, you are left with a file in the output directory
e:\osh\output\imhw.txt. Inside this file, you see a list of comma-separated values. The
first column is outCount and the second column is outHello. The contents of this file
should look like the output below.

E:\ osh>cat out put/nmhw. t xt

1","HELLO WORLD! "

"2","HELLO WORLD! HELLO WORLD! "

"3","HELLO WORLD! HELLO WORLD! HELLO WORLD! "

"4"  "HELLO WORLD! HELLO WORLD! HELLO WORLD! HELLO WORLD! "
E: \ osh

Section 5. Load the operator into DataStage

Set up the environment

As DataStage does not have access to the environment you set up for development,
you have to make a few changes so that DataStage can find your operator. First,
your operator's dll file is not inside Windows' or DataStage's PATH environment
variable, the easiest way to put your operator into the PATH is to move the dll into
the PXEngine's bin directory. Alternatively, you can update your windows PATH
variable to include your project's directory.
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However, the operator is still not found by DataStage, as there is no mapping from
the dll to the OSH name. To fix this, open up the PXEngine's main operator.apt file,
located in e:\IBM\InformationServer\Server\PXEngine\etc\, then add myhelloworld
myhelloworld 1 to this file.

Add the operator

Before starting this section, you need to know some of the following information
about your DataStage environment:

« DataStage username

» DataStage password

» DataStage server name
» DataStage server port

» DataStage project

1. Start DataStage Designer and log into a project that you are able to use.
2. Once you are inside, right-click any folder in the repository view.
3. Select New > Other > Parallel Custom Stage Type.

Figure 2. Path to setting the stage type

Create custom operators for WebSphere DataStage Trademarks
© Copyright IBM Corporation 2007. All rights reserved. Page 16 of 32


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

ibm.com/developerWorks developerWorks®

M wiehplaore OulaSe sge Deibgaey « ERHEMOE Saroener = [Paralle] - Untibedn ]

TN Cutattage md CuaityStage  Desigrer P o

L ple [ Pew Gepostoy [eres oot Cmot foh ndow en nlif]
- | U A 2000 8RB AlZ S8 280

LT T i il

o | lpenastied o

e thee Foider [
Expert
ke
—— et Tl b
W ([wletn o Seguerce Job
[T b Serwed Job
Distabumse B Palel Shursd Cont s
Drevalopment, sty % Sorves et Cortars [ =) ocomel Fiu_2
Li.] o U
Procatiing 8 b ndel Aot
ifll S ] Serwer Riutine
.a? Lot Koy (oreusior 11 Takie Cufirition,
iF Seich
e Traratcome
]
Fissl Tims
Forprushae
Faviate

Fill in the tabs as show in the following figures. You do not need to modify
the mapping tab.

Fill in the following under the General tab:
a. Stage type name -- With the name of your operator
(myhel | owor | d)
b.  Operator -- With the name of your operator (myhel | owor | d)

c. Short description -- A short description of what the operator does
(hel 1 o worl d operator)
Figure 3. General tab
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. B Stage Types\All'Processing', myhelloworld - Stage Type

ﬁmr.&ll l__irim] Ereatnr] E:nperties] hlapping.ﬁ.dditinns]

Stage ype name: - Parallal Stage lype
Jmyhellowodd  Cusionm
T Euild
 Wianped
Defauits
Execution i ode; Freserve Farbtioning P aatitionireg;
IFaraIIel By Drefault j |F'rupagal:e j | [nta) j
Mapping: Colscling
|Mone =] | (4uto) =
Opesator:
Jmyhelloword
Shoat descripbion:
{Hello world aperator
Long descriphiorn:
| Y
OK Cancel | Help
E

Fill in the following under the Links tab:

a. Stream inputs Maximum -- With the maximum number of input
links (1)

b.  Stream inputs Minimum -- With the minimum number of input
links (1)

c. Outputs Maximum -- With the maximum number of output links

1)
d. Outputs Minimum -- With the minimum number of output links (1)

Figure 4. Links tab
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Fill in your information in the appropriate text boxes under the Creator tab.

Figure 5. Creator tab
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. W' Stage Types' All'Processingmyhelloworld - Stage Type
Genesal| Links  Creatos | Empertie'sl Mapping Additiors
Wendor:
[IEM
Author:
|Blayrie Chard
Wersion;
{001 ill
Copyright:
JIEH]
Cughom GLI Prog 1D: j
16 % 16 Bilinap
32 % 32 Bitmap
Feset Bitmap Info
Ary changes to the bitmap properties will reguire the Desigrer to be restated in arder Lo
sme the changes,
0k, Cancel Help
i
Add a new property under the Properties tab.
a. Property name -- The name of the parameter as defined in the
operator(upper case)
b. Data Type -- The data type (bool ean)
c. Default Value -- Default value to use (Fal se)
d. Required -- If the property is required (No)
Figure 6. Properties tab
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. W' Stage Typesi Al Processingymyhelloworld - Stage Type

General| Links| Creator  Eroperties | Mapping Additions |

[~ Scherma propetties require farmat optians

ok | Cancel | Hep

E:
5.  Click Ok. This brings up the Save as dialog box. Select an appropriate
place to save, (the example uses the processing operator type folder)
then click Save.
Figure 7. Save as
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6. You should now see a myhelloworld operator inside the Processing tab of
the palette.

Figure 8. Processing tab
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7.  To check that everything has completed successfully, build a simple
parallel job to test the new custom operator. Create a job by dragging two
sequential file operators and the myhelloworld operator onto the canvas,
then link them together as shown in Figure 9.

Figure 9. Link the operators together

8. Open the two sequential file operators and set the details of the files they
are reading from or writing to.

Figure 10. Add the location of the file to read from
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| Input - Sequential File

Stage [Dutput [
Dutput name: | DS Link4 | T | —— |
General  Properies l Format | Cokumns | Advanced |
EH Sousce = | File;
o File = E-\vashinpulanbm bt |E:‘.us+'|‘\input".mhw.lad ﬂ
@ Fead Method = Specific File[s) * | _
EHC? Opbions Infarmation:
& First Line iz Column Names = Fake * | Type: Pathname ; ;J
@ Keep Fie Parlitions = Falce Mame af & file that data will be read lam.
& Missing File Mode = Depends 2 |
@ FReiect Mode = Conlinue i | |
@ Report Progess =‘es . |
S a1 aTE properhes to Add

.-"-/i.
Figure 11. Add the location of the file to write to
[I Output - Sequential File H=]E3
Stage lnput |
General Properies [Pgllrlh:ﬁrgl Fagmat | Colurns | Adyanced |
= Target Y File:
< Fie = E-\osh\outputimbhw-out b I [E\oshhoutputhmhs-out b ]
@ Fie Updste Mode = Dvemrie LI _
=i Optionz Indarmation
@ Cleanup On Faie = Tiee LI Type: Pathname : : -
% Fist Line iz Column Mames = False Eﬂmt‘fuﬁ file hiat the incoming data wil be
% Reject Mode = Conlirue il
L -
A anatle properhes ko add
ok | Cancel | Hek
F
9. Open the myhelloworld operator and set the uppercase parameter to
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True.

Figure 12. Add "uppercase" to the list of parameters
H-,.nurhelluwurld_‘a - myhelloworld =] E3
Stage |Input | Quipet |

Stage name: mm

General Propeties | Advanced | Link Ordering |

Mo property selected]

P arn e

i) Dpfions

SIS S ss
Lo

Aailable properties to add:
Q UppEIcase

Figure 13. Set uppercase to be true
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E—. myhelloworld_3 - myhelloworld B=E
Stage | input | Qutput |

Stage name: [ryhelloward_3

Genersl Fropeties | Advanced | Link Ordesing |

=1 Opicns
& uppercase = Trus

10. Inside the myhelloworld operator, go to Input > Columns, and add the
input column. Add a new column with the column name inCount and the
SQL type Integer.

Figure 14. Add input column information
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11. Go to Output > Columns, and add the output columns. Add two new
columns one with the column name outCount and the SQL type Integer,
and another with the column name outHello and the SQL type Varchar.

Figure 15. Add output column information
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Stage | Input  Qutput |

Dutput name: | DSLinks = Cobmes.. |
Generl Columns | Advanced |

Coumnname | Key | SOLwpe | Ewended | Length |Scalel Nulsble| Desciption |
| 1 | cutCount L1 Integer Mo
2 | outHello [ WarChar No
A [
Save. | Load. |

h._

12. Save your job, then click the Compile icon.

Figure 16. Click the Compile icon
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13.
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This should result in the compile success dialog box.

Figure 17. Compile successful dialog box
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Click the Run icon, which spawns the run dialog box, where you click
Run.

Figure 18. Click the Run icon
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Figure 19. Click Run

Trademarks
Page 29 of 32


http://www.ibm.com/developerworks/ibm/trademarks/
http://www.ibm.com/legal/copytrade.shtml

developerWorks® ibm.com/developerWorks

== myhelloworld - Job Run Options
— Rows — Wwlamings
N lires " Mo lirit
ShE | TI W mirings: Ei %l
I Lzl
Fiun ¥ alichale Caricel Help
]

14. If all goes well, in a couple of seconds the links should turn green in your
canvas and display the number of records they have processed.

Figure 20. Completed process
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Congratulations! You now have a working MyHelloWorld operator inside DataStage.
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Downloads
Description Name Size Download
method
Code for all the examples code.zip 4KB HTTP
Information about download methods
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Resources

Learn

* WebSphere DataStage zone: Get more details, and access resources and
support for DataStage.

* Information Integration zone: Read articles and tutorials and access
documentation, support resources, and more, for the IBM Information
Integration suite of products.

» developerWorks Information Management zone: Learn more about DB2. Find
technical documentation, how-to articles, education, downloads, product
information, and more.

» Stay current with developerWorks technical events and webcasts.
Get products and technologies

* Build your next development project with IBM trial software, available for
download directly from developerWorks.

* Learn more about the MKS Toolkit.
Discuss
» Participate in the discussion forum for this content.

» Participate in developerWorks blogs and get involved in the developerWorks
community.
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