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Abstract

A large number of companies have invested in test automation applications to speed up
their functional regression testing of SAP solutionslest tools and procedures have
matured over the last yeardeading totremendous efficiency gains. However, the
provisioning of validated test datafor direct consumption in test automation tools

remains as a major roadblockDeceSoft Test Data provides an adoh application for

SAP Solution Manager for comprehensive planning of test data which can be used by all
test automation tools integrated with SAP Solution Manager.

Key Concept
The scope oDeceSoft Test Data (DTB)xovers the planning and provisioning of
business process oriented test data for all major test automatioapplications. DTD
provides comprehensiveplanning of test data for test engineers as well as business
analysts with the following complementary planningapproaches
1 Manual test data planning with value help functionality for data selection from
any connected SAP system
1 Semiautomatic test data deivation through search and select of business
documents already posted in the respective SAP systems
1 Offline test data planning viaMS Excel dowrand upload.

Test data is stored in a central repository and can be validated against any SAP system,
such & dewelopment, test or pre-production systems used for test execution.
Comprehensive validation reports provideguidance how to correct errors detected
through online validation. Graphical reports show statisticson data structures used
statistics on test data availability by business processas well as validation status by SAP
system.

Test data planned withDTDcan be providedfor all major test automation applications
i Test Option 1: all test automation applications integrated with SAP Solution
Manager through the Test Automation Framework, e. §APeCATT SAP
Componentbased Test Automation (CBTA), HP QTP, WorkSoft Certify, etc.
9 Test Option 2: SAP Test Acceleration and OptimizatiofBAP TAO) which is
integrated with HP Quality Center and SAP Solution Manager.

DeceSoft DTD is depled as SAP Solution Manager adoh. DTD was developed using
ABAP OO with a HTML usenterface using WebDynpro ABARvhich provides a user
experience very tose to Work Centers of SAP Solution Manager. DeceSoft Test Data
Release 1 wasuccessfullycertified by SAP in Q3012.

Test Data Management SAPcustomer expectations and

challenges

SAPcustomers need to maintainupdate or extendtheir SAP solutions on a regular
basis. To ensure that thesechanges have no negative impact acrucial business
processes, companies perform comprehensive functional regression tests. Besidiee
traditional approach of using manual tests, many companghave invested in test
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automation using test tools from SAP or software partnersuch asHP.Companies
expect that the investmert in test automation tools achieve the following objectives:

higher test efficiency,

extended test coverage,

less defects in SAP production systems,

cost reductionand

reduced efforts for QA teams and business teams regarding recurring tasks for
iterative manual testing.
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With the highly increased maturity of test automation tools available for functional SAP
solution testing the above exgctations can be met to a high degredBesides these
positive aspects a number of obstacles still remain, including

1. setup and refresh of lean test sstems from SAP production sgtems,

2. availability of configuration data, master data and transactional data in test
systems and

3. provisioning of test data for test automationtools for automated regression tests
of critical business processes.

Whilst obstaclesnumber 1 and 2 can be addressed with existing products such as SAP
Test Data Migration Server (SAP TDMS), no comprehensive gan was availablefor
obstacle number 3to date. Many companies tried to use native MS Excel for test data
planning andprovisioning purposes, however,come acrosssignificant disadvantages
including

1 custombuilt MS Excel worksheets for test data planning are difficult to build,
hard to maintain and error prone.Worksheets are clumsy with difficult to read
field names

1 MS Excel worksheetsare suitable only for singleusers, but not usable for
enterprise wide access for test data planning

1 Many SAP transactions- like VAOL- require test data for tables or structures,

which is extremely difficult to handle in MS Excel spreadsheets without

additional planning logic

MS Excel files are cumbersome tastribute between enterprise users

Missing attributes, search and catalog functions for test data records make it very

difficult to find available test data

No functionality to validate planned testdata against SAP test systems

Very difficult to useunvalidated test data from MS Excel worksheets in test

automation tools
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DeceSoft Test Data was designed twercome obstacle number 3 by providing
comprehensive capabilities forplanning and provisioning of testdata for test
automation tools.



Test data plannin@nd provisioning

Test data planning and provisioning in 5 steps
DeceSoft Test Data (DTDYrovides 5 distinct capabilities Pr test data planning and

provisioning

1. Test Data DNA: definition of test data structure (DNA) by selecting relevantSAP
table fields of a business process
2. Test Data Planning : data entry or derivation of test data for all screen fields
a. DNA-generatedonline data entry formsfor manual planning including
value helps to pick valid data from anyxonnected SAP system

b. Search of posted business document in any SAP system wiéms-
automatic derivation of test data
c. Offline planning using MS Excel using Test Data DNA generated

spreadsheets

3. Test Data Validation : online check of test data against one anultiple SAP

systems to ensure data validity for the selected sysins.

4. Test Data Statistics: graphical reporting for Test Data DNAand Test Data
Records regardingcoverage of business processes, SAP Modules as well as
validation status by SAP systems.

5. Test Data Transformation :functionality to transform test data planned with
DTD into data structures used by various test automation applications.

Test Data DNA ", g
Field1  Field 2

A test data DNA defines
the structure required to
plan test data for
business processes —
defined with DeceSoft
Wizard

Test Data Validation

Validation of Test Data Records
against any SAP Systems at any time

Test Data Planning

DU BE 8~

=== (B
DNA- TD derivation DNA-
generated from posted generated

online data SAP offline
entry form documents  spreadsheet

Test Data Statistics

Graphical views on statistics
for available test data records

Test Data
Transformation
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Transformation of Test Data

DeceSoft

Records into the format of

major test automation tools

» Test automation tools
integrated with SAP
Solution Manager like HP
QTP, SAP eCATT, SAP
CBTA, ...

« SAP TAO, HP QC / QTP

Figure 1. Capabilities of DeceSoft Test Data




Test Data DNA

Before a user can std planning test data for a business processhe relevant fieldsneed
to be selectedwhich appear on the screens of the businessansaction. DTDprovides a
generic and powerfulway to allow the user select the fields of a business transaction
requiring data input. For this it is important to state that a SAP business document is
usually stored in many SAP tablesral each of these tables includap to several hundred
fields. Regardless whether the user would pick the fields for a business transaction from
the user-interface or from the underlying SAP tables, it is quitecomplicated task.

DTD has solved this problem with aumber of innovative approaches provided in a
DNA Setup Wizard which guides thetest engineerthrough the Test Data DNAsetup
steps.

T

In Step 1the user entersthe title and description of the new Test Data DNA.

Next, the userdecideswhether the recommended Business Document approach

is used to automatically identify the SAP tables for a given business transaction.
Alternatively the user can pick theSAP tables manuallyIn addition DeceSoft
allows to enter and upload content with relationship with SAP executables and
SAP tables.

In Step 2the userconnects to a SAP test system which supports the DNA setup in
the following steps.The use enters the business transaction for wich test data
OET O1I' A AA bl AT 1 AAnh dkahaiongat©iAAIPBEsidesite A O
main transaction,OEA AT OOA ODP I jtypeBrhnGactiprii€chterédA.gl O
n$EODI AU 3 Al A On dodeAAN3)OTk seddditiar@dcioliivs
comprehensive search fomlready postedbusiness transactionsand master data
which is used in various modules of th&®TD applicationas well.

Wizard Step 3: User selects SAP Business Document in SAP system

DeceSoft Wizard identifies underlying SAP Tables via SAP Data Dictionary

DeceSoft Test Data
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Figure 2 Test Data DNA Setup Wizarg Step 3
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1 In Step 3DTDidentifies all SAP tables and fields used to store thalues of
posted business documents.

0 The user first selects a suitabléusiness document that was already
posted in the connected SAP system. This can be done directly from DTD
through remote function call of the secondary transaction (e.g. VA03),
which will be shown in a separate window. Here the user can use standard
SAP search functionality to select a suitable business document.

o In addition the user identifies theData Element for the document nurmber
via F1 help (e.g. Order number in transaction VAO3) followed by the
AOOOIT n4AAETEAAT )1 &£ OI AOEIT O xEEAE
SAP Data Dictionary (e.g. VBELN_VA). Back on the DTD Wizard step 3 the
user enters the Data Element and the vaduof the business document (e.qg.

VAOQ3 order number).

o Now DTD performs an analysi®f the SAP Data Dictionary in the
backgroundand identifies all relevant SAP tables.

1 In Step 4the user confirms the use of the selected business document or master
data record.

1 In Step 5the user can select the fields that shall be used for test data planning
from each SAP table assigned to the Test Data DNA. DTD supports the selection of
the relevant fields by showing table fields with the values of the selected business
document.Therefore, all empty table fields are clearly shown andan be ignored.

1 In Step 6the user can review the structure of the Test Data DNA and finally
activates the DNA. Now business analysts can start with test data planning for
this business transction.

Wizard Step 6: Test Data DNA for SAP Transaction ,,Create Sales Order (T-Code VA01)

DeceSoft Test Data
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['Save |[ Save and activate | [ Exit | [ Delete TO-DNA | [ 4, Refresh |
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Figure 3 Test Data DNA Setup Wizarg Step 6



Test Data Planning

The Test Data Records module of DTD enablBssiness Analysts and Test Engineers to
view, planand validate Test Data Record§TDR).To start test data planning, the user
selects from the hierarchy a Test Data DNAhat fits to the business process for which

test data shall be plannedThe following three test data planningapproaches are
available:

1 Approach 1: Manual Planning z allowing business analysts to easily plan test
data using automatically generated data entry forms

1 Approach 2: Derivation of test data from SAP business documents za
business aalyst can easily search for posted SAP business documents in SAP
systems. DTD automatically retrieveshe document data and createsew test
data recordsin DTD.

1 Approach 3: Offline planning using MS Excel z business analysts can use MS
Excel for convenient offline planning of test data.

TDR planning Approach 1: Manual Planning

The user careasily plantest databy DTDusing automatically generated data entry
forms. For each Test Data DNA representing SAP business transactioto be tested,
DTD automatically generates data entry form, where the user can plammultiple Test

Data Records. TheEl O Eofurfns represent therespectivetest data fieldsof the DNA
whil st the rows contan the Test Data Recordg see fgure 4.

Business w

Analyst

» value help for field values
to support data entry

» online data validation

DeceSoft Test Data Records — data entry form generated from DTD Test Data DNA

Test Data Records for Test Data DNA: Create Sales Order

Statstics Test Data Records | Test Data Record Vabdation

Save |[Cancel| [ Display Mode || Call Primary Executable || Cal Secondary Executable |
Help
Plan new TD-Records via search & select of existing Business Documents / Master Data Records

SAP System for value help and field validation

Mo ol

System and Client |ERT/800 ~| OO0 Connect

(setpnsuna.] VIR EHE GHEHE pn st (A [ Voaion Rapor | (5 vl aptors

o ::l" Sales Doc. Type | Sold-to party Division Sales Org. Distr. Channel Customer

Order quantity Materisi
o required required required required required required
14 or 1000 01 1000 01 300516

required | required
1,000  P-100
2 0 OR 1000 o1 1000 01 1000 2,000 p-100
38 - OR 1000 00 1000 10 1000 1,000 T-AQ300
1,000 P-100
2,000  p-101

4 0 OR 1000 0 0005 10 1000 1500,000  NGL-CONSP-1

Figure 4. Manual test data planning &pproach 1)

Even when theuser enterstest data manually DTD provides a convenienbption to
enter data through value help similar to the F4 help known from SAP system3$he value
help fetchesvalid field valuesfrom the connected SAP systeror the user to select from
(figure 5). With this important DTD feaure, the usercan plan correct te$ data in
significantly shorter time as well ashigher quality.



Validation during online planning

Test Data Records for transaction xyz

Record Field 1 Material Record Field 1 Material
DTD Value Help
1 AB @ 1 AB

3
» User selects values via DTD Value Help
+ DTD connects to EI;YSystem and provides valid entries

Figure 5 Value Helpand validation during online planning

Test Data Planning Approach 2: Derivation of test data from SAP business
documents

Compared to themanual planning appioach,the possibility to leverage existingSAP
business documents in SARest or production systemsrepresents amuch more efficient
and convenient option to createvalid test data

Business Analyst

DeceSoft Test Data Records < >77 SAPERP, ...

Business documents — like Sales Orders
posted in SAP system

Search: SAP business documents ~ ~ ~ ~ ~
‘ J
v

Fetch: extract test data from selected business documents

v v

Create: Test Data Records

LT

Figure 6. Deriving test data from posted business daements (planning approach 2)

In a first step, the user can search for business documents or master data records that
have been posted in the respective SAP system. To perform this action, DTD
automatically launches the display transaction (assigned to the DNA), which incdes
standard SAP search capabilities for available business documents besides standard
display functionality.



Exampled A1 O POTI AAOO OOADP O3A1T A0 /1 OAADG g
1 DNA primary executable: Create Sales Ordetransaction code VA0l
1 DNA secondary executable: Displagales Orderz transaction code VAO3

After the user identifiessuitable business documens, DTD automaticallyextracts all the
document datafrom the SAP systenand createsnew test data recordgsin DTD
repository (figure 7).

Sales document according to customer PO mumber

Business Analyst DeceSoft SAPANE

Search: DTD calls SAP display transaction including search fields ol
for identification of suitable SAP business documents Example: SAP ERP (T-Code VA03)

Fetch: DTD automatically retrieves the test data from the selected SAP business documents
Plan new TD-Records via search & select of existing Business Documents / Master Data Records

System and Client: |ERT /800 | | Search Business Documents
Please enter the key fields of the selected business document below: Fetch business document data for new TDR

) | Sales Document _?;::5 L Sold-to party Division Sales Org. Distr. Channel Customer Order quantity Material
11828 OR 1000 00 0005 10 1000 1,500,000 NGL-CONSP ...

Create: DTD creates new test data records (TDR) from the SAP business documents

[setPanstans .| CIEE EE Plan Status: [All ~ 38| Validation Report | [SE| Display options
::”m Orgin System f;'::mm ‘T‘-‘:::s Doc. | sqid-to party | Division Sales Org. g::ﬂ = Customer qou"::;w Material
L= required required required required required required required | required
1@ Manual OR 1000 01 1000 01 1000 2,000 p-100
2 Ref. & Ad. ERTEO0 11272 OR 1000 00 1000 10 1000 1,000 | P-100
3 Reference ERT/B00 11828 OR 1000 0 0005 10 1000 1.500,000 = NGL-CON...

Figure 7: Derivation of test data fromavailable business docments (planning approach
2)

With this approach the user can create bulks of valid test data. The user can copy and
adjust these Test Data Records through manual interaction arttierefore create more
data variations needed for solid regression tests.

Test Data Planning Approach 3: Offline planning using MS Excel

In practice, business analysts often plan and provision test datar automated test tools
using a spreadsheet fileAs mentionad before, his method is convenientfor the planner
but also highly error-prone and complex to managéest data at an enterprise levelDTD
offers a solution that offers the convenience of offline test data planning while making
sure the planning processs managed properly and the data generated offline is correct
and reliable.

Complementing the manual and business documeittasedtest data planningoptions,

DTDenables the user to plan test data offlinéwithout being connected to DTD) usinga
Test Data DNAstructured MS Excel filegenerated automatically by DTD.
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Business Analyst w

DeceSoft Test Data Records

Online data validation

[Setanstons.] DIEMA GIEN EEESEEY Pan status: (Al ~ [ vatgetion Repon [SB) Omolay options
» | S e | Omin Systom Sales Document | Seles Doc. Type  Sold-to party Owision Sales Org. Distr. Crannel Order quantey Material
Ao ] AT et vl s marcona e | vanc T = vmanscvamia: | vaamspTier
L= roquired required roquired required required roquired  required
1 @ Reference ERT/B00 8826 OR 1000 00 1000 10 000 R-NETINST
Ref. & Adgj. ERT/B00 8827 OR 1000 00 1000 0 4,000 P-100
i@ Referonce ERT/B00 1272 OR 1000 1000 10 000 T-AQ300
PR Manual oRr 300508 0 1000 e 0,000 | p-100
Download DTD test data DNA to generate file.
Excel file includes column header with field texts Upload and

lidati f test dat
Offline planning of test data veligation of faet dat

Ord
3 ' \ ‘;: 2 |VBAK-AUART VBAK-KUNNR VBAK-SPART VBAK-VKORG VBAK VTWEG VBAP KWMENG VBAP MATNR VBPA KUNNR

g 3 OR 1000 00 0005 10 25,00 P-100 1000
i
4
!

Figure 8 Offline planning of test data using MS Excel (planning approach 3)

The user opens the downloaded filéocally to enter test datavia the standard
spreadsheet functionality. Within the spreadsheetthe user can change values ainy
Test Data Recordslownloaded, deleterecords and/or add newones in offline mode, not
connected to DTDFinally, the user uploads the fildbackto DTD and validates the test

data planned offline againstthe SAP system of choicésee also the section on Test Data
Validation below).

Test Data Validation

Test Data Validationis avery powerful functionality in DTD,helping the user making
sure that the planned test data is reliablend does not cause problem during test

executione.g. by making sure that all the respective master data values planned as test
data are indeed avdable in the tested SAP system

A good example would behe test ofbusiness transactionO # O A A O Ade® ek ® /
tester or an automated test tool entersan incorrect Sales Organizatiorduring test
executionthat does not exist in the SAP tessystem. This would caus¢he testto fail, but
not because of a defedn the testsystem, but due to a problen with the test data itself.

To avoid thispitfall, DTD offes the user the functionalityto connect to the respective

SAP systems and check the validity of th@anned test data

In DTD, the user cartrigger Test Data Validation in two ways:

1. directly during test data planning- as described above, thi€¢mbedded
validation capability helpsthe userconveniently to continuously check test data
validity in the respective SAP systenduring online test data planning(figure 9)

2. performing a dedicated Test Data Record Validation for bulk validation of
(large) numbers of test data recordsacross multiple SAP systemfigure 10).
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