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BUSINESS REQUIREMENT
Migration to SAP HANA requires application layer code (ABAP) to be adjusted in accordance to new platform of HANA database. HANA DB supports RDMS principles as well as a subset of SQL-92. However there are few statements in ABAP which are most suited with earlier architecture of classical DB where most of the resource heavy operations were shifted to application layer due to inherent limitation of classical DB, which needs to be adjusted to reap the benefit of in memory architecture of SAP HANA db. This document is providing the details how the developers approach some of the HANAtization issues and worked on the solution so the code could be aligned with HANA DB features.
OVERVIEW

The migration of the ABAP custom code for SAP HANA can be split into two main areas:
1. Modification of classical ABAP coding practice where data extensive logic is written in application layer. This step only deals with ABAP at statement level. We usually call it as HANAtization.   
2. Modification of ABAP logic using more advanced ABAP feature like AMDP, CDS or even HANA modelling and trying to push more ABAP layer logic to DB layer to take advantage of HANA db.
In the current document we discuss about the step 1 where we try to capture ABAP code places where modification is required as per HANA DB platform. Sometimes this modification is absolutely required and sometimes it is only recommended.  
TOOL USED

The static code analysis provides insight about the part of ABAP code which are potential candidate for HANAtization. The SAP Code Inspector (SCI) or ABAP Test Cockpit (ATC) are the standard tools for this kind of analysis. This can provide set of checks that can be grouped into check variant. 
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Code Inspector performs a code analysis based on a checklist that comprises a defined set of development objects. The check variant contains the settings to configure the list of checks to be performed.  The objects set is required to define the different ABAP objects on which the inspection needs to be performed. 

We use FUNCTIONAL_DB as SAP Code Inspector (SCI) check variant. This check variant is delivered with SAP Note 1935918 by SAP and is stepping stone for HANAtization process.
This check variant FUNCTIONAL_DB contains checks that are regarded as mandatory for the analysis of ABAP custom code as part of an SAP HANA migration. This checks primarily relate to the following areas: ROBUST PROGRAMMING, SECURITY CHECKS AND SEARCH FUNCTIONS for any ABAP patterns which we want to check. 
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Relevant Checks when migrating to SAP HANA suggested by FUNCTIONAL_DB:
Native SQL and database (DB) hints:
This will help us to locate parts of program where database dependent implementation of the past.  The ADBC interface is the critical part of the program where careful attention is needed as part of HANAtization. In some cases where HANA DB also supports the native SQL and which are unique SQL statement e.g. “truncate” in terms of performance etc. can be left without modifying. This unique SQL statement has no suitable Open SQL statement. These are exceptions to the most of the cases where we should be relying on Open SQL only.
a) Native SQL example:
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	b) DB (Oracle) hint example:
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c) Truncate statement example:
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TRUNCATE TABLE
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d) ADBC (ABAP Database Connectivity) example:
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e) Database indexes check example: 
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Depooling/declustering: 
Pool/Cluster tables are converted to transparent tables in HANA db. This does not require any change to application. However, in the case of pool/cluster tables the database interface always supplements the ORDER BY PRIMARY KEY and any dependency in the old code needs to be adjusted by explicit sort of ORDER BY statement after the migration. Also any ABAP statement which might be affected by the order of internal table needs to be reviewed and modified accordingly.
	[image: image12.png]ABAP Editor: Display Report Z_HANA_CLUST
2 PRH &) B HED

@ Pretty Printer

Report 2_aNA_CLUST Active
S| REPORT z hana clust.
10 ETYPES: BEGIN OF ty_itab.
11 INCLUDE TYPE rfblg.
12 | TYPES: conv_data TYEE string.
15 L TypEs: END OF ty_itab.

1q
15 DaTa: itab TYPE TABLE OF ty_itab,

16 wa_itab  TYEE ty_itab,

17 rawitab  TYPE TASLE OF bapiconten,
1 wa_rawitab TYPE bapiconten,
19 it conv  TYPE TASLE OF wsheml,

20

21

22

23 ELOOE AT itab INTO wa_itab.

24

25 wa_rawitab-line = wa_itab-vardata .

26

27 APPEND wa_rawitab TO rawitab.

2
29 CALL FUNCTION 'RRXWS_RAW TO_CHAR'





	[image: image13.png]Code Inspector: Results for Z HANA_CLUST (PROG)
& F B>

Inspection & Version 1 Person Responsble

E. | Tests
Lit of Chedks
performance Checks
Securty Checks
Robust Programming
Search DB Operations n Pool/Clster Tables
Erors
Message Code SELECT
Program Z_HANA_OLUST Include Z_HANA_CLUST Row 21 Colurm 0
0 DB Operation SELECT for Pool/Glister Table RFBLG found}
> DB Operation SELECT for Pool/Clster Table RFBLG found.
Information
Depooling/Decstering: Search SELECT for oo/ Cluster-Tables w/o ORDER BY.
Search problematic statements for resuft of SELECT/OPEN CURSOR without ORDER BY
Unsecure use of FOR ALL ENTRIES,
e

Infor...

ololofm|k o wvw

oloo ok






	[image: image14.png]ABAP Editor: Display Report ZR_HANA_DEMO1

€9 PRI & BL ASD Pretty Printer
Report 2R o1 Actwe
T
518 F sy-swpre = 0.
152 SORT it bkpt BY belnz.
153
158 SELECT * FROM bseg * ;
155 INTo TASIE it bseq
156 FOR ALL ENTRIZS TN it_bkpf
157 WHERE belnr = 1t_bkpf-belnr
158 AND  bukrs = it_bpt-bukrs
159 AD  giane - it bkpf-giane.
160

161




	[image: image15.png]Code Inspector: Results for ZR_HANA_DEMO1 (PROG)

& F B>
Inspection & Version 1 Person Responsble
E..| Tests
Lt of Checks
Performance Checks
Securty Checks
Robust Programming

Search DB Operations n Pool/Clster Tables
[Depooing/Dedustering: Search SELECT for Pool/Clister-Tabies w/o ORDER BY]
Erors

Message Code SEL_CLUST

Program ZR_HANA_DEMOL Include ZR_HANA_DEMO1 Row 154 Colurm 4

. SELECT ... FOR cluster table BSEG without ORDER BY found

> SELECT ... FOR clster table BSEG without ORDER BY found

g Information
, Search problematic statements for resuft of SELECT/OPEN CURSOR without ORDER BY
e} Unsecure use of FOR ALL ENTRIES

‘Search Functs.

cooecaman

Infor...

clolok ok o wa

o ol






ABAP code not captured by Static Code check tools:

There might be some ABAP code which cannot be captured by static code checks performed by Code Inspector. We need to manually check those codes to ensure those codes should be align with checks performed by these tools. The example of this type of code could be in form ABAP code of SMARTFORMS or SAP Scripts. 

[image: image16.png]Pt @ ¥ E | B o panter

ey
1 Progamines [conE2

Meaning [code for the thale ems

+ @ Form Attrbutes

* B Form Interface  General Attrbutes | Condtions

- B Global Definitions
~ 3 Pages and Windows

2
a e B |5 spincr comtomacas canteehery cabi-vmber
~ O LINE3 table ine. % 4 tabl-menge tab2-maktx
* [Z %TEXTL New Te: el 5 INTO CORRESPONDING FIELDS OF TABLE i items
<@ LINEL table ine s FROM ekbe AS tabl INNER JOIN makt AS tab?
[ %TEXTO New Te: 7 ON tabl-matnr = tab2-matar
<@ LINE2 bk e 8 WHERE tabl-belnr in r_belnr
- @ %TEXTS New Te: 3| AND  tabl-budat in r_budat
ST 1530 viwvealos o AND  cabl-ebeln = gv_ebeln
SRl 1 AND  cabl-verks in x_verks
+ § cooer 12 AND tabl-bewtp eq 'G
13 AND  cabl-vgabe eg '2'

- [ HEADER header t¢
~ @ SUBHEADER subhead:

+ [ SUBHEADER subh:
~ 6 ADDRESS retum to a0

- [ ADDRESS retum t
~ 1@ 140 document info
- [ mFo info text
~ [ REASON reason for re

- [ REASON reason te
~ @ MAIN Main Window

E TEMS ttem table -

AND  tab2-spras = 'EN'.

REFRESH: i ekpo.
SELECT ebeln ebelp txz01 netpr navow
FROM ekpo
INTO TABLE 1_ekpo
WHERE ebeln EQ gv_ebeln
AND werks IN r_werks.
B IF sy-subrc EQ
SORT i_ekpo BY ebeln ebelp.
ENDIF





SAP index tables modification related ABAP Statement:

In S4 HANA due to the introduction of simple finance or simple logistics some index tables (e.g. BSIS, BSIK etc.) are being replaced by CDS views and any ABAP statements which are trying to modify these tables will not work in new framework. We needed to find solution to replace these modification statements.  

SAP ABAP Pseudo code used to suppress Static Code check error or warning messages:
During HANAtization there could be scenarios where it is not possible to put code fixes to remove static code errors or warnings. In this situation one should provide document the reason for not having such code fixes and suppress the static code error or warning messages by putting pseudo code beside the appropriate code.
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SOLUTION:

The Solution to the issues discussed in the above segment can be achieved by changing the code as per SAP HANA requirements, so that the existing custom ABAP code runs on the SAP HANA Platform without any glitches.
The solution to the above SAP Code Inspector issues can be resolved in the following way.

1. For use of native SQL and database (DB) hints we will need to remove native SQL by replacing the existing code with OPEN SQL statements and need to remove (DB) hints from the existing code by commenting the (DB) hint statement from the code 

2. For use of ADBC (ABAP Database Connectivity) should be restricted in HANA. When removing such uses developer should take care of object instantiation etc. which also need to be removed as part of it
3. For usages of special ABAP Dictionary function modules that check/provide the existence or technical properties of certain database indexes should be replaced by appropriate Open SQL queries.
4. For accesses to technical use of pools/clusters table we must remember that SAP HANA no longer uses Pool/Cluster tables. Traditional use of pool/cluster table have been replaced by corresponding transparent tables in the SAP HANA DB. Hence queries on Cluster/pooled tables returns results sorted by primary keys is no more true here. Any customer coding which accesses physical table cluster/pool have to change with explicit use of ORDER BY clause so that the program reads from tables correctly
5. For non-robust ABAP code that relies on a non-guaranteed/implicit sorting of certain SQL queries, even though no ORDER BY clause is used, must be replaced by adding proper Order By clause wherever necessary.

6. For yes and SAPSCRIPTS code in the form itself, all forms are to be reviewed for potential errors or warning as found in Code Inspector for other regular programs. All code discrepancies need to be removed by putting the fix.

7. For DB views which were secondary index tables previously need to be reviewed properly. These DB views are based on some transparent tables which are the key source for all main fields in the corresponding DB views e.g. BSIS DB view is based on transparent table BSIS_BCK, BSAD DB view is based on transparent table BSAD_BCK etc. The transparent tables can be used to modify in the ABAP code instead of the corresponding views.
CONCLUSION:

Thus we can conclude here that by implementing simple ABAP changes to our custom code in SAP we can ensure that our custom code can utilize the benefits provided by SAP HANA environment and we can remove the previous dependency on application layer and can more rely on database layer as SAP HANA’s in memory architecture provides much greater advantage than the conventional databases. 
Our SAP provided great tools to ease the effort to find out previous ABAP code’s dependency on application layer to protect DB to overload, but as we indicated above that codes written within SAP Forms (SAP Scripts, SMARTFORMS and Adobe Forms), and LSMW need manual review as SCI does not check the code within these objects. 

Also some of the native DB statements are also supported by SAP HANA and these statement do not have proper Open SQL statement e.g., ‘Truncate’, all these statements can be retain. 
Simple Finance implementation provides more opportunity to review the existing custom code and it might lead to modification which may not be part of simple SOH migration. There are few OSS notes which is required to implement as a part of custom configuration simple finance. Also the introduction of DB views might throw challenge for the developers if previous codes relied on direct index table manipulations.   
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SAP HANA Migration– Systematic HANAtization approach after migrating to S4 HANA/Suite on HANA 





 


Applies to: 


This article applies to SAP suite migration to HANA Platform from Classical DB. Suite on HANA and S4 HANA are two business suites widely available for migration consideration to HANA db.





Summary: 


This document aims at providing a brief but elaborate reference about HANAtization process which any migration team needs to undertake once the basic migration activity (SPAU) is over. The activity is required to align the application layer logic to be align with HANA DB support framework. This document only provides some of the scenarios which the developers have faced during the HANAtization process. 
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