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A New Approach to Verifying SAP Data Integrity

Curtis O’Dell, Global Director Data Integrity Solutions Tricentis
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Tricentis Summary

Capabilities

Enterprise Continuous Testing
Change Impact Analysis
Enterprise Performance Testing

Enterprise Data Integrity Testing
)XTrlcentls :‘ SAP' Solution Extension

Customer Success

Fe \ B °

Ny e @ Tyson

" dl~DUKE
SCENERGY:

Key Objectives

Tricentis technologies and how
they can support change in the
SAP and non-SAP context

FORRESTER'

Total Economic Impact Report

NPV ROI Payback
$6.0M 334% <6 months
Application Production Testing scope
release increase errors reduced reduced
300% 78% 85%

Tricentis

Founded in 2007 by Wolfgang Platz
Over 300,000 teams use Tricentis softwa

SAP chose Tricentis as the default Quali
Assurance Solution in Sept:

Why SAP Chose Tricentis

Global Leader in
Enterprise Testing Solutions

Enterprise-Grade Platform____,\’
for SAP Testing and.Béyonhd—"

—

Modern, Al-Driven
Technology for Easy Adoption

Tricentis-SAP Partnership Value

Ensuring successful business outcomes together

Partnership OEM | Premium Support
Co-Development | Product Reselling


https://www.sap.com/cmp/oth/software-testing-solutions/index.html

SAP Application Testing Solutions by Tricentis

+ SAP‘ Solution Extension

SAP SAP
Change Impact Enterprise Continuous J Enterprise Data Integrity § Enterprise Performance
Analysis Testing Testing Testing

X Tricentis
EPT

No code approaches for fast test

X Tricentis X Tricentis
ECT EDIT

Automated, end-to-end testing

X Tricentis
CIA

= Risk Al — identifies most at-risk = Al-powered, codeless automation

n
}g objects = Test data & environment gortar)y type of data and every design & maintenance
5 = Risk-based test optimization provisioning ala journey = Built-in ClI pipeline integrations
8 (Hits & Gaps) » End-to-end automation at the Ul, Tesths tinlorefdﬂ:o cC;Iattch_errors on = One click conversion of
© = Risk assessments and test API & data layer (SAP & 3 party each step ot tne data journey functional into performance
@) plans for packaged app changes technology) = Model-based test automation tests

» Achieve 90%+ business risk = Accelerate release cycles and = Catch more data errors upfront ~ * Up to 80% faster test design &

- 0 maintenance
coverage reduce test cycles times by 80% Test at high volume and velocity [ | |
= 85% test scope reduction = Achieve 90%+ test automation i » Keeps pace with releasing fast

. rates Deliver hlgher quality analytical decreases production issues by
= Deliver zero-defect updates for and operational data at scale up to 90%

only 15% of traditional test effort = Boost release confidence with
business risk coverage >85%

-
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Data Integrity Top 4 Business Use Cases

Driving Enterprises with Disciplined Data Data Initiatives with Data Errors can

1. Data Migrations(Non-ERP Migrations): By offering a unique ability to cause costly consequences for your
validate against regression, data can now be moved in a consistent and business:
;tf_rusteddprocess ensuring data integrity during the move and going
orward.

« On-prem to Cloud

« TJX -On-prem to Snowflake

* Prologis — On-prem to Snowflake
 Merger and Acquisitions

« TD Bank — First Horizon

2. Data Integrity: End-to-End data integrity provides trustworthy data
decisioning. Bad decision made on Bad Data:

 Bad Reporting for Business —
« ExxonMobil — Reporting - Oil Storage Usage

« Prologis — Logistics — Shipping Warehouse Usage
« Others: Nationwide, Worldpay, Ally Bank



Data Integrity Top 4 Business Use Cases

Driving Enterprises with Disciplined Data

3. Compliance: Ability to ensure data integrity from data owners and
stewards through the compliance and audit processes to delivery.

« Compliance fines are REAL in regulated industries
(Mfg., Ins, Bank, Pharma, Finance, etc...)

« TD Bank - Fed / FFEIC / Banking Regs... = AML (Anti
Money Laundering) and KYC (Know Your Customer)

« GSK - FDA Compliance...» Pharma, HLS

« Nationwide — IFSR 17 regs, etc.. 2 Insurance

4. SAP: HANA the new ecosystems are hybrid (SAP and non-SAP) and
complex. Ability to ensure quality, efficiency and trust across the entire

environment is critical to success of the SAP data warehouses.

« Mercedes

* Duke Enerqy

Data Initiatives with Data Errors can
cause costly consequences for your
business:



Automated Data Integrity " ) ]
Only solution in the market for Automation and End to >A Trlcentls

End Testing across the EDW

Data Sources Enterprise Data Warehouse Bl Analytics

Move from Manual SQL Scripting to Scripless Model
Based Test Automation P | o ‘ ETL Loyers -~ | 4~ ----Bl Layers >

<ea> TR
3 =

% Tricentis ——

Covers all Reconciliation and Validation Tasks across
the EDW from Sources to Stores to Reporting and
Visualizations

Wizards for Ease of Use by any BA, Data Steward, DA,
Data Engineer and others

JURIRYAY,

EDIT
Eliminates Manual Testing of High Impact Data Use > )X Tricentis >
Cases such as PDFs, Structured, Unstructured, and ECT

Message Data

Full Tosca/ECT Functionality included
with each EDIT / Data Integrity!



The race is on to find data errors
To TRUST data in production, you MUST test end-to-end in the test environment

Data Sources

VS/4 HANA

HANA Platform

SADASS

—
Data Lakes
—

(O) el
[ —\

Qi SAP4
-
SAP Data Hub

SAP BW / 4HANA
SAP HANA Enterprise Cloud

Data ELT = )=
Virtualization Replication =N

]

| Flat Files

a.b 3rd Party Data

Ingest Enterprise Data in Real-Time

ELT

Harmonize Using Virtual Models-CalcViews
Analyze Data in Real-Time

Analytics

Analytics Cloud
SAP BusinessObjects

Reportin
A p g

m Analysis

@ Cloud Based Systems
@ 3rd Party Data Cubes

Deliver Insights in Real-Time
To Other Applications




The race is on to find data errors
To trust data in production, you MUST test end-to-end in the test environment

Data Sources

FTY's/4A HANA———

SADASS

HANA Platform

(1) Prescreening

Analytics = Metadata checks
= Format Checks

e Vital Field Checks & Field Tests

SAP Analytics Cloud » Completeness: Row count, min/max,

) . avg, sum, checks
SAP BusmessObjects = Correctness: Uniqueness, not null,

—F B Y
> hash-comparisons, data ranges

— SAP Data Hub
s Data Lakes ¢ SAP BW / 4HANA
SAP HANA Enterprise Cloud

1’@:. CRM > Data ELT = )=

o Virtualization Replication =\

D Flat Files T
ab 3rd Party Data

Ingest Enterprise Data in Real-Time Harmonize Using Virtual Models-CalcViews

Analyze Data in Real-Time

= Integrity: Relation, domain

OB seporing (3)  Reconciliston |
r - = Row by row comparison
Analysis = Comparison of 2 data sets
i

o Report Testing
@ Cloud Based Systems « Ul Automation

= Visual checks

@ 3rd Party Data Cubes = Conte.nt check for dimensions
= Security

(5)  Montoring

= Track row counts
= Job run times
= Data distribution per column over time

pE

Deliver Insights in Real-Time
To Other Applications

3



The race is on to find the data errors

Enterprise data Reports
warehouse '
Business data Q dashboards, Q

sources visualizations

Data marts/
— cubes ——
It —
N SAP.
Analytics Cloud

ay

|
Y Y
: L W !
EXTRACT  TRANSFORM : LOAD AGGREGATE i TRANSFORM REFINE : REPORT
I I
: I I
I I I
I I I
? ? ?
Did the problem Did a transformation Is the report pulling
originate in the job go wrong? from the right
source data? data mart?
Did a job fail to run or .
Was there an issue run too many times? Is there a prol?lem with
with a data load? the report logic?
Were there
issues with the Is the report rendering

transformation logic? incorrectly?




Manual “stare and compare” is

slow and doesn’t scale.
And is not a great use of your team'’s brainpower.

10



Manual Stare and Compare does not work

Actual Large SAP Client Example!

Screen Shots

1

10
1,000
1,000

10X steps in
process

50X Different
processes

Data Covered

100Kb
1Mb
1Gb
1Tb

10Tb

500Thb

Total Cumulative
Time

osec
60sec
16.6hrs

16,667hrs (1 man-
year)

10 Man-years

500 man-years

1"



SAP Enterprise Data Integrity Testing
Key Capabilities

Comprehensive data testing across SAP and
3rd-party technologies

Actionable reporting

Customizabile risk thresholds
Low-code/no-code automation

Integration with DataOps and DevOps tools

12



Comprehensive data testing across SAP and 3rd-party technologies

Tests all data regardless of type,
source, or format

Includes specific data tests tailored
to catch errors at different parts of
the data journey, from source
ingestion to business process step
and final report

Complements existing data tools by
filling in the gaps that they don't
cover

Tests at volume and velocity

@6 -0 -€->
PROJECT HOME VIEW TOOLS EXECUT

Tosca Commander: Bl Test Trunk (C:\Tosca_Prc

API TESTING

-8 Demo ClaimsWH
Test configuration

»B 0. Prerequisite
*B 1. Source Name
*B 2. Source to Landing «#3.End to End run
»B 3. Llanding to DWH - transformation Actuallog 178 . 27.11.18 14:55:4
+B 4. DWH to Data Mart » I Source 6
+B 5. Data Mart to Report «Im Source to Landing 86 .
O Demo t v rmat

<l Execution + 2 Templatelnstance of Metadata | SQL Server syntax 1

«13 Executionlists +13 Templ of 1)

0. Load dat.

, 1. End to End run » I3 Templatelnstance of Field tests for comparing tables 84 -
, 2. Load data from file with 1 record missing » > Re J t
, 3. End to End run » I Landing to DWH
, 4. Load data with truncation on eduction dimension » lu DWH to Data Mart 37
’ 5. End to End run » lu Data Mart to Report 1
’ 6. Load data with missing data and columns in fact table
. 7.End to End run
’ 8. Load new data not updating dimension
» 9.End to End run
. 10. Load new data not updating datamart
, 11. End to End run
» Modules
, Requirements

13



Actionable reporting

Pinpoints specific root causes of
data errors

Enables swift remediation of data
issues found

PROJECT

=)

% Cut
[l copy
Ho

Clipboard

TestCases

HOME

Woe-0 ¢->

VIEW  TOOLS EXECUTIONLISTS API TESTING

X Delete IE »l B

2] Modi
D fy Create Create  Run Jumpto Synchronize Set result
@ AttachFile  Folder Object Parent

Edit Create ExecutionLists

Requirements

Demo ClaimsWH

4

TestCaseDesign Execution

Clear ¢ p
Log B

Baseline

Issues * Configurations

= TestPlanning < Data Integrity Testing

Tosca Commander: Bl Test Trunk (C:\Tosca_Prd

B pe

Details ~ Test configuration

Name
«[» CSV_Claims
» @ Get source row count
«&* Compare source to target
<& Result Table
<E0 #1
&l #2
@l Close connection

Value

{NULL}
{NULL}

{B[Sourc...

True

Details Test configuration
»B 0. Prerequisite
»HB 1. Source Name Value ActionM... Loginfo
»B 2. Source to Landing 4 ‘3, End to End run |
»B 3. landing to DWH - transformation Actuallog 178
»B 4. DWH to Data Mart » [ Source 6
»B 5. Data Mart to Report 4w Source to Landing 86
B Demo » ] Set connection information
< Execution » I3 Templatelnstance of Metadata | SQL Server syntax 1
ExecutionLists T [ 1stance of Completeness .
» = 0.Lload data » ] CSV_Claims
» 1. End to End run » 21 Templatelnstance of Field tests for comparing tables 84
» 2. Load data from file with 1 record missing » ] Reconcile file against landing
» 3. End to End run » I Landing to DWH 48
» 4. Load data with truncation on eduction dimension » I DWH to Data Mart 37
v 5. End to End run » [ Data Mart to Report 1
» 6. Load data with missing data and columns in fact table
» = 7.Endto End run
» ‘SA Load new data not updating di
> 9. End to End run
> 10. Load new data not quatinﬁ datamart
ActionM... Loginfo StartTime Duration Detail
26.02.19 15:37:43 00:01.049
Successfully executed "Select count(*) as Co... 26.02.19 15:37:43 00:00.422
Successfully executed "SELECT COUNT(*) as ... 26.02.19 15:37:44 00:00.082
Select 26.02.19 15:37:44 00:00.027
Select 26.02.19 15:37:44 00:00.023
Verify Verification has failed. -126.02.19 15:37:44 00:00.016
Input Verification has failed.

Expected value =="9124"
Actual value: "9123"

StartTime

Bl 271118 14:55:40

27.11.18 15:00:32

27.11.18 15:00:34

27.11.18 15:01:34

14



Customizable risk thresholds

Minimizes “noise” from insignificant
issues

Focuses attention on business-
critical data errors

o~ €~ Tosca Commander: ToscaBIDemo local (C:\T

PROJECT HOME VIEW TOOLS

REQUIREMENTS  [NdRIayI\(e}

|:|§| 26 Cut X Delete 1 ». J@r‘
paste 4 Copy 12 Modify “reate Create = Update Outdated Jump to Search and Record Manual
B Duplicate € Attach File Folder Object Values Parent Link Object  Test Case
Clipboard Edit Create Requirements

= ToscaBlDemo local M Requirement Building blocks > ScratchBook Demo ClaimsWH = ASB MRisk Management =7 HDel

«B Demo ClaimsWH
» B 0. Prerequisite
»B 1. Source

» & 2. Source to Landing

d to End run - missing fact table data

Details

Name Weight  Contribution (%) Coverage Specified (%) Execution State (%)
. B SITEnd to End 16 84 1] 84

i X 2. Load data from file with 1 record missing 1
» B 3. Landing to DWH - transformatio . Source 256 59.81/16 I 1 I
* B 4.DWH to Data Mart + 4 Source to Landing 8 187] 38 62 38 62
»B 5. Data Mart to Report L[4 Landing to DWH 4 0.93 53 47 0 Bl 47
B Demo 24 Tables 1 031 100 67
» I Execution sI.CSV_DDAT 1 0.1
» = Modules sl.CSV_GENDER 1 0.1
<1 Risk Management & sl.CSV_Claims 1 0.1
» BSIT End to End «[4] Data Quality Dimensions 1 0.31| 34 66 25 I 66
» (4] Accuracy 1 0.06/14 86 . 86
» (4] Consistency 1 0.06 100 100
414/ Completeness 1 0.06 73 27 39 - 27
«4 Count src to target 1 0.02 100 _
&1sl.CSV_Claims_File 1 0.02
» 4 Aggregates are correct 1 0.02| 20 80 18* 80
» 4 Null value comparison 1 0.02 100 100
» 4 Uniqueness 1 0.06 50 50 50 50
» (4 Integrity 1 0.06| 33 67 33 67
s ETL 1 031] 24 76 24 76
» [+ DWH to Data Mart 32 7.48 43 57 37 I 57
Data Marts to Report 128 29.91(8 92 8 92

15



Low-code/no-code automation

= Vital Checks: Database to Database Wizard

No SQL skills required =

Source Database Target Database @ Match Tables Template Selection

Enables developers, QA, and data e
teams to collaborate on data testing M | Comp Una Rt Nl E T

Results in better tests that catch e 29 summary

Production.BillOfMater

m 0 re d ata e rro rS Person.BusinessEntity

Production.BusinessEn|

Comparison Results Column Errors

Thursday 13 June 2019, 4:04:42 PM

Person.ContactType _ Carrier Tracking Number 6
Comparison Failed T o

Person.CountryRegion

Person.BusinessEntityQ

| OverViEW Showing 1 to 10 of 247 entries
121317 source row(s) processed
121314 target row(s) processed Source Product I’ 43659 777
250 error(s) found: Target ‘Product ID* 43659 888
247 row(s) with differences in data Source ‘Product ID 43661 777
3 source row(s) not found in target Target *Product 1D’ 43661 888

0 source row(s) were invalid
0 target row(s) were invalid

Source ‘Product 1D 43664 777
Target ‘Product ID* 43664 888



Integration with DataOps and DevOps tools

Seamlessly integrates continuous data testing into your existing
practices and toolsets

Provides audit trails for your data tests

17



Case study

ey

Mercedes - A large European automotive
company drives better customer
experiences and higher revenue through
better data

About e R e

Their sales division is responsible for selling their entire range
of light commercial and passenger cars

Their legal entity in Turkey is also an IT base and a solution
delivery center for over 40 countries

Business drivers O e e

Drive better customer experiences across touchpoints and unlock
new revenue potential by creating a centralized place for trusted
customer 360 data.




oy Py

Challenges

Project IDA—Integrated Data Architecture

Complex transformation rules
Large data volumes

Frequent changes expected with source systems and new
requirements to the IDA solution

Lack of resources with advanced SQL and SAP BW skills

Initial manual test plan could not:
é:(-)_:; Provide end-to-end coverage
Handle volume

Keep up with changing environment

19



e

Solution

Ingest customer master
and transactional data Consolidate into

from dealer, internal, an EDW .
and external systems Transform into a
sales data mart

@ PP @

O\ /’
_______ -- P_\)\ __O.__
Event "A

Issues flagged

Customer names Data Issues flagged
being cut off due to transformation Incorrect vehicle
data type history for
mismatches customers

Wrong revenue
numbers for
certain
customers

Provide access to
trustworthy customer 360

data:

Dealers and internal
teams via web portal

Systems via data feeds

Issues flagged

API calls using
fuzzy logic return
wrong customers

20



1 testtype

2 flexible
test cases

2 50 <= variations

Billions 400k+

m of rows rows tested in <
(@) O tested minute

Solution

“ It's impossible for humans to test billions of rows of data. We
can now test nearly half a million rows in just one minute.
There's just no comparison.”

Test Automation Engineer,
Major European Automotive Manufacturer

21



e

Results

220

Testing days
saved

Compliance

Errors pinpointed
for faster fixes

Higher quality customer data
at speed and scale

22



ExxonMobil —

Data Warehouse and CFIN

s M o=t ) s

Combining the Mobil
and Exxon Data
Warehouses under the
S4 Hana Upgrade

24 million

Reports on Qil
Reserves

Nigeria reserves were
1,000 of a percent off
costing 2.2 million a
month in inaccurate
reporting. ExxonMobil
manages the federal oil
reserve and must report to
the US Government
monthly
3 rd Party

|| E&

111

Combination of Central
Finance (CFIN) under
the S4Hana migration

Multi-Millions

Losses per each failure
(days down) per Year

SAP merged processes
cause huge Manual testing
requirements
Down time was growing,
and the financial team was
under huge delivery
pressure closing the books

Compliance reporting
K1 partnership
challenge. Oil royalties

100M+

Accurate Data and
regulatory pressures

ExxonMobil has 1000's of
partners that they must
report to the federal
Government, these are
Royalty partners with
multiple legal
requirements

23



SAP Finance (CFIN)
Digital Architecture

Visualizations /
Reporting / Analytics

SLT - SAP Landscape Transformation Toolset — this was written by SAP
as a type of transformation program

EDH - Enterprise Data Hub — ALL the SAP ERP financial data AND the
non-SAP systems financial data in one place. A data lake with MDM in
Hadoop, HANA and Relational SQL DBs. Includes Analytics and
Historical data.

CFIN - Central Finance — HANA with Universal Journal warehouse for
ALL the rolled-up reporting numbers for ALL the SAP ERP’s financial
data into. This allows Client to report all 10K info from here.
Includes Mapping, Posting with Playback and Journaling.

ﬁ Analytics Feeds into and from Data Staging

S/4 CFING®) EDH

ﬁ SLT and MDM - Transactional and Master Data Feeds

SAP ERPs / Non-
SAP ERPs / Others

SAP and Non-SAP Data Process Testing
Data Testing End to End across your
SAP Central Finance Architecture,
example of mixed data sources.
SAP feeds and exports are often the
issue. We can test internal and external
to SAP.



Note: Separation of Data Stores
Requires testing across ALL
SAP and Non-SAP data

SAP Digital Architecture - CFIN

£ N

SAP Ecosystem

Tableau, etc...

HANA Based SAC /
S/4 HANA

=
A /

Analytics and Reporting
includes processes outside

of SAP

(EDH) Enterprise Data Hub is
created to store ALL non-SAP
system

data

25



SAP S/AHANA
Classic SAP

Ul < WinGUI
Business
Logic ECC
Data T
ORACLE SAP Data
etc. (BW)

|

* .. with many enterprise customers, databases
for SAP data hold data of other systems as well

Modern SAP

Data of PowerBI/
connected Tableau
systems Webi

Tricentis C |A

» Tricentis

SAP

SAP SAP SAP SAPon
WinGUI Netweaver  Business Client Fiori Mobile
Ul Technologies oData
. RFC, SOAP RFC
API Testing IDOCs
REST/HTTP(S)/JSON/XML

Change Impact Analysis

Change Intelligence

Data Sources

micentis ED|T Data Reconciliation

26



Pre-Screening

End to End EDW/BI Testing 1

Data Integration Data Warehousing Business Intel

= Metadata Checks
= Format Checks

2 Vital Checks & Field Tests

—0—

2 v Crece o

» Completeness: Row Count,
Min/Max, Avg, Sum Checks

0 ©

» Correctness: Uniqueness, not null,
Hash-Comparisons, Data Ranges
» |ntegrity: Relation, Domain
Data Data Data Storage g Business Reporting & Analytics S—
Sources g> |ngestiong> INF View v 3 Reconciliation
= } ( EIEE_E EC Marts & ? A = Row by row comparison
~ | 7 | ' f two data sets
CETL Methods = Comparison o

= RDBMS = ETL Data = Business i
= SAP = Bulk Vault Vault Star 3B D > J " IBM 4 Report Testlng
= Hadoop = CDC = BRE Schema Aggr Cognos
IEE?D/CSV -gm IRE: DpFgP :ﬁ/lAsP -~ = Ul Automation
" olream | | e
= XML = Manual ODS E . \C/E?NCSkS D D >< " ﬁ/lASSTFBQl . \/ISU8| ChECkS
o _ppiead " DB DB2, | [-orrremmmemmerre e OLAP - Tableau = Content check for dimensions
- Ul Feder- E race . Calculation @ = Qlik = Security
» Parquet, ation DR's * DB2. @ Engines E = Yellowfin . .
« Flafixed Oradle S ~_ 880 [ Exports Y& = Oracle 5 Monitoring

and N— = Micro-

Variable) . Had strategy
= Binary(MF) Data Lake - S?? 0op % = Power BI = Track row counts
= UlF... . = Job run times

» Data distribution per column over

time



SAP Staging / SAP SLT Use Case

- SLT Health Checks

- Staging/SLT Reconciliation Example -
Reconciliation in source system (Document number match in source system BKPF)
Validation and reconciliation between source system and Central Finance AIF interface

Reconciliation between source to-be-transferred document and Central Finance ACDOCA
Reconciliation of balance between source system and Central Finance ACDOCA

SLT health check

* Purpose: To be able to automated test from all fhe source systems to check the impact to CFIN

system,
s
company to search the posted document in
ACDOCA table.

Step2: count the total of XML that befong to
SUT at the specific date.
By et

#an Ovae D Sncrepancy. Soep 3 wll enese that e
Gocument seah CEN progely.

Stepl: Auto penerate the posting in all the sounce systems
1 Geab Whe document sumber) year/ company 10 seinch whether & ponts suctesdully of fet
L Count the 1ot Gocument thr gets gost in 3 systenss 10 be compared 10 Siep2

L Techakal Reconcilation: what
we POt 1 I the staging or not.

Technical Reconciliation

28



SAC / Tableau - Reporting and Visualization | Actual

1 Example for
HANA - Analytics Hub (E1) SAP and
SAP HANA Volumes EDH SQL Volumes Non-SAP
Processes
FOWCB = = 1] Oil Co SAP HANA - Equipment Order Process Gas Co SQL - Non-SAP Data - SQL Server
I SAHANA -

SQL - EC

Upstream Plant Upstream QM orod

Maintenance

I Finance Data Equipment

AC DOCA
I and CDS

l Views Application S1 Container

Input Equipment,
Order tables..

S2 Container

Equipment,
Order tables..

SSIS - EC Prod SSIS - XStream SSIS - EC Rev

April

EC Prod XStream EC Revenue

SAP SLT SAP SLT

Use SLT to Integrate
Input Data ECC to HANA

ST
(SAP ECC
ERP)

S2
(SAP ECC
WRP)




&

DUKE
ENERGY-

Duke Energy

Duke delivers on transforming customer experience
with the move to SAP S/4HANA

PROJECT BACKGROUND

» Transform the customer experience starting with streamlining internal billing systems for
a universally optimized customer experience

» Duke’s leadership knew testing would be a critical component to the project’'s success

COMPLICATIONS | CHALLENGES
» Consolidating 4 different billing applications into a single system
» Ensure the S/4HANA project did not negatively impact critical business processes

= Automating testing for multiple SAP applications —SAP for Utilities, SAP Marketing, SAP
commerce cloud, ICU, C4C, Fiori and Customer recommendation engine

SUCCESSFUL BUSINESS OUTCOMES
= Test automation is viewed as high quality, high business value
= Advanced from waterfall to weekly SAP releases
» Defects discovered earlier, enabling faster and more efficient defect resolution

250 0 150

End-to-End Tests Defect Unattended Tests

Run Weekly Releases Run Nightly

(under 12 Mins) *°



APPLICATION
ECOSYSTEM

Q

SAP Hybris (¥)

Today, your data is always on the move

through increasingly complex landscapes

\ Al/ML-driven
- initiatives

~- E‘?

+it
o it tableau
Data Services *

Qlik@

: | Q ) Power BI
salesforce WM DG Compliance Q "

reports \\
o Npale o { =%
\
t(J 1 Lureira .,. @
T~ < 1
1 = /

! A . ~~\ Q' sapd DATA ANALYTICS / BI
/, B N Q - \Q, AL ECOSYSTEM
» /
£ /
Q o= Q ENTERPRISE ) DATA LAKE ~
DATA WAREHOUSE ' N Q
— o !
SAP = = »
. o £ —
\ - 1
Business \ \.
processes N
N N
Reports,
t‘j dashboards,

visualizations

...to many different destinations
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Today, your data is always on the move

through increasingly complex landscapes
Application problems:

N\
~ Al/ML-driven
Technical/Ul changes - g initiatives
Business requirements °,
Customizations Q Q
Q - Q Sar

Data Services

+i+ .
Yy tableau

alik@
[EE == = (—
AP Rl O @ wn PowerBl &5
reports N -
. . N { o
Application % 0] CE Data
Changes N O Q1 OQ Changes
Q -t ENTERPRISE ! DATALAKE -~ Data problems:
DATA WAREHOUSE v
Q w < Incorrect data
A bytrs () . l‘\ // F--<\ DuPI|$ate data
Business \ ) Missing data
processes S
o -] N~
Environment \V dashboards,

visualizations

Environment problems:
System / desktop updates

Integrations

Network changes 32



Accelerated Digital Change Introduces Risk

CLOUD

MIGRATION
85% plan to shift to
cloud-centric
infrastructure &
applications twice as
fast as before the
pandemic

APPLICATION

MODERNIZATION
67% plan to migrate
half of on-prem
applications. 91% plan
to upgrade to SAP
S/AHANA in next 24
months

RAPID AND

REGULAR UPDATES
released by enterprise
apps like SAP, Salesforce,

ServiceNow, Oracle

DIGITAL

OPTIMIZATION
50% plan to digitize
eCommerce, deliver
new features to
improve customer
self-service & UX

DATA

MIGRATION
43.5% say data
migration is the main
challenge when moving
to advanced
versions/upgrades

Al/Machine

Learning Initiatives
Processes 100%
successful with curated
data for accurate results
and business value

*Sources: Mayfield CXO Survey - Post COVID-19 Impacts to IT, IDC FutureScape IT Industry 2021 Predictions, ASUG Tricentis Survey 2021 - Future of SAP Delivery
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The race is on to find the data errors

Enterprise data Reports
warehouse '
Business data Q dashboards, Q

sources visualizations

Data marts/
— cubes ——
It —
N SAP.
Analytics Cloud

ay

|
Y Y
: L W !
EXTRACT  TRANSFORM : LOAD AGGREGATE i TRANSFORM REFINE : REPORT
I I
: I I
I I I
I I I
? ? ?
Did the problem Did a transformation Is the report pulling
originate in the job go wrong? from the right
source data? data mart?
Did a job fail to run or .
Was there an issue run too many times? Is there a prol?lem with
with a data load? the report logic?
Were there
issues with the Is the report rendering

transformation logic? incorrectly?




Costly consequences

for your brand and bottom line

Major pharma
company

$100's million

In failed innovation

Major
oil & gas
company

$2.2 million

per month

Untrustworthy reports,
poor decision making, data
monetization issues

Top 5 US
insurance
company

40k

Incorrect invoices

Operational issues across
business processes

\
~fo Suboptimal
(& Al/ML-driven
- initiatives

/

Major bank

$50M+
In AML/KYC fines

Costly
compliance issues
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So why isn’t your data
better already?
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Manual “stare and compare” is

slow and doesn’t scale.
And is not a great use of your team'’s brainpower.
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Manual Stare and Compare does not work

Actual Large SAP Client Example!

Screen Shots

1

10
1,000
1,000

10X steps in
process

50X Different
processes

Data Covered

100Kb
1Mb
1Gb
1Tb

10Tb

500Thb

Total Cumulative
Time

osec
60sec
16.6hrs

16,667hrs (1 man-
year)

10 Man-years

500 man-years
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To Trust the SAP
Production
Environment(s):

You must End to
End Test in the
SAP Pre-Prod

Environment(s):

w Information

e Steward

05 7

© 0@
E7savana @ Q o
¢ Business Suite Q < DA e s
Hsas \
E. i-_lli Q I'
1@y © Q - SAP4
- V I @\ . @ @ p-L 9 Vi d Analytics
1 - = . o .t = Cloud
APPLICATION v Q’ Q J , DATA ANALYTICS / BI
ECOSYSTEM Q 5 p n ECOSYSTEM
\- "~ SAPBW/ () DATA LAKI'{“"
9 G s
1

w Advanced Data
> Migration by Syniti

APPLICATION

ECOSYSTEM Q Y
— -

Q

\,—\e/—9.0~9

/
ENTERPRISE, __DATA LAK{>,
DATA WAREI-{,"QUSE
J

DATA ANALYTICS / BI
ECOSYSTEM
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It’s time to bring the discipline

of end-to-end testing
to the world of data
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Includes data, Ul, and API testing

for any data type — across your
entire landscape.

SAP Enterprise Data Integrity
Testing by Tricentis

A data TESTING solution
that's...

&

End-to-end

-
o,

Automated

Continuous
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SAP Enterprise Data Integrity Testing

I Major global bank !
70K tests

in 15 minutes

______________________________

Catch more data Test at scale
issues up front and at speed

Get higher
data quality
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Key Benefits

J2e —mimilio)
B

Speed with Fast
Design and Maintenance

Catch more data issues upfront

oot
5

Risk Reduction
with Automated Testing

Test at scale through automation

Lower TCO

Reduce cost by eliminating
manual testing practices
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Fill your data management gaps

with data testing that’s end-to-end, automated, and continuous

w Information talend
Steward

Data |
. Ssas w&ervices _O_
[orecisely pNA
APPLICATION DATA ANALYTICS/BI
ECOSYSTEM ECOSYSTEM
ENTERPRISE DATA DATA
SARYE WAREHOUSE LAKE

(‘ Informatica

14
4_1-4_++ub|ec1u

Advanced Data
Migration by Syniti

Tricentis

Data Integrity
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An addition to your toolkit

to maintain data integrity across the enterprise

Better business

Point
products

outcomes
< > «c00-0
= || “6700 || [asgeses [,Vg =
N 05500 aga . ”"'I'"“ \
System/ Type Time froseesenean:
vendor

Data profiling, data monitoring,
data stewardship, MDM, Data
cleansing, ETL, Bl & Analytics

testing @ single points....



An addition to your toolkit

to maintain data integrity across the enterprise

OJ-

Point End-to-end Better business
products L (@ data testing outcomes
- :00-0 — /r
=) || zovoo || |asBEeze ’ =
& || 93600 || EE 'J \/ [‘\»’;E Mmﬂn ‘\
System/ Type Time Data & system agnostic, froseesenean:
vendor automated, continuous
Data profiling, data monitoring, SAP EDIT
data stewardship, MDM, Data ) )
cleansing, ETL, Bl & Analytics by Trlcentls

testing @ single points....



SAP Specific Data Coverage Examples...



SAP Migration (RISE) End to End Process validation

SAP Enterprise Continuous Testing, Change
Impact Analysis, Enterprise Data Integrity
Testing

Prepare Move Run
Pre- Migration Post-
Migration Migration
Ongoing
Validation of E2E De-Risk and Validation of
Business Outcome Accelerate Migration E2E Business
Outcome
SAPECT SAP DS SAPECT T——
SAP ADM
SAP CIA SAP CIA
DMLT

SAP EDIT SAP EDIT
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SAP S/4HANA — EDIT for Trustworthy Data

Classic SAP

Ul < WinGUI )
Business
Logic ECC
Data T
orrcLe EELMEELE
etc. (BW)

|

* .. with many enterprise customers, databases
for SAP data hold data of other systems as well

Modern SAP

Data of PowerBI/
connected Tableau
systems Webi

Tricentis C |A

» Tricentis

SAP AP

SAP SAP SAP on
WinGUI Netweaver  Business Client Fiori Mobile
Ul Technologies oData
. RFC, SOAP RFC
API Testing IDOCs
REST/HTTP(S)/JSON/XML

Change Impact Analysis

Change Intelligence

Data Reconciliation

Tricentis E D |T 40



SAP Data Warehousing and Data Lake — EDIT for Trustworthy Data

SAP Analytics Cloud

Business Intelligence, Predictive, Planning, Digital Boardroom

Feeding
external
SAP EDIT | =il E = Data Warehouse Cloud systems
Cold Store or BW/4HANA PCE
(HANA Data “Single Point of Truth” Planning &
Lake or 1Q) Forecast

Streaming Virtual Access Batch (ETL) Real-time

EDIT benefits for a SAP Data Warehouse
Validation of Cloud Integrations to SAP and Non-SAP based data sources

Validate and Reconcile SAP Dimensional Data and Master Data processes

Trust in the implementation of all business content
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SAP BTP Extension Suite — EDIT for Trustworthy Data

Adopt / new user
interface l,
Create [ =
customisations

/

e

Expose data | -

=

SAP S/AHANA®
In-App
Extensibility

Create forms /[ =
email templates fe

\

Add application [ =
logic S

Add database / EZ
fields / objects \E &=

EDIT Benefits for SAP Extension Suite

Classic
Extensibility

SAP EDIT =7\ Refresh & mobilize
= =/, user experience
-—" =] \ Cloud native for
2 =) B2C & B2B
/ {
@ @ =1\ Process
< User Interface > = = 5=/ innovation
< Rules / Workflow > SAP Business Technology Platform |~ Data Marts &
< Process / Events > é% Aga?yti CE;r S

. Data Replication >

=] \ Data Science
= &/ & Intelligence

' loT & Big data

\ -
/
/
I
|

Ability to validate processes with SAP Data seamlessly to other systems

Included API testing for process interconnection and automation

Accurately checking data processes Lowers legal and GDPR risks

Validate processes are streamlined and integrated accurately
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Reconcile data to ensure transformation
rules have been implemented correctly

SAP Data Intelligence, a pillar of the SAP BTP

Read metadata for efficient test case
creation

% SAP Analytics Cloud SAP EDIT

/ Business Intelligence Augmented Analytics Enterprise Planning 1
/
7
SAP EDIT _-/
SAP Data Warehouse Cloud SAP Data Intelligence - ¥
Cloud 3rd party data
\ @ IN'H] catalogs

Data Catalog

3rd party
Q processing

engines

SAP EDIT

Orchestration

SAP BTP — Data Management & Analytics

Multi-model Engines
Integration
Tiered Data Storage

3™ party data
lakes

w SAP : Non-SAP —

Unstructured 1| = oo aming data
Applications —— Applications =l 8

data *planned 52
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SAP Data Services

SAP Applications

SAP S/4HANA®

SAP
ABAP
T‘;T\A‘Il\éeAa(jZer - Integration
SAP S/4HANA® CLOUD on
|
SAP BW/4 HANA SAP BW <P BW.
Integration
|
SAP Fieldglass SAP C/4HANA
<-p | Cloud Dgta
SAP SuccessFactors SAP Concur Integrat|0n
|
° o° [
o o g
o < <-p | Workflows
BW Process Data Services HANA
Chains Jobs Flowgraphs
1
SAP Analytics Cloud <-»| SAC Push API
1
V0, ® SAP HANA
§2% SAPHANA P
4Q§§ (on-premise, cloud, multi cloud) Integration

SAP Data Services

Distributed & External
Data Systems

Intelligent Processing
Exploration / Model Design / ML Deployment

Data Governance
Data Discovery / Data Profiling / Metadata Cataloging

Data Orchestration & Monitoring

Connection Management / Workflows / Scheduling

Data Pipelining & Processing

Data ingestion / Data Processing / Data Enrichment

4 A\
............... » % Streaming (e.g. loT)
............... » * Cloud Storages
Amazon S3
Standard «t
............... » @ Hadoop / HDFS
Connectors
(open & native
protocols)
............... » REST APls
S=a
o=y
............... » @ Databases
............... » @ Public Clouds
3 Party Eﬂ o
--------------- | 3rd Party Applications
Connectors e
|
SAPAPI .- 7
............... » ﬁ Business Hub ,_i
SAP Cloud Y
............... > G SClorpocess 3
Platform integration A
Connectors
7
< Jrosesaseoeccerd » 7 SAP Open D
g@ Connectors =

EDIT Benefits for a SAP Data Warehouse
Reconcile any Data Migration from legacy systems

Validation for SAP use cases (eg ODP)

Testing for the accuracy of real time information or Cloud data

SAP EDIT
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Deliver trustworthy data
Example scenario—data analytics

Consolidate

Ingest transactional
sales data from SAP
and non-SAP systems

O.-. )
"
_________

Issues flagged
Missing data
Duplicate data

into an EDW

Transform into a data
mart

0y @
[ab O
Event A T
trans%ar:ﬁation Issues flagged

Decimal separator
misinterpreted

Currency conversion
problem

©

I

Dellvery trustworthy
reports to executives ,/

Issues flagged

EMEA region data
does not match
amount in data mart
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Keep operations running smoothly
Example scenario—Finance AR invoicing

Ingest raw invoicing data
from multiple ERP and
accounting systems—SAP
and non-SAP

O.-. )
"
_________

Issues flagged
Missing data
Duplicate data

Data not following
business rules

— Not matching metadata
— Out of bounds, ranges

Consolidate
into an EDW

Event

Data
transformation

-~
Il

Transform data into
finance data mart

Issues flagged

Transposition of
amounts and other
data elements

Truncation of data
Incorrect calculations

Send accurate @
consolidated invoices to

B2B customers in PDF
form ’

Issues flagged

Outputs (Invoice PDFs)
are incorrect to source
data
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