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YacTtb 1. Y10 Takoe Business Intelligence

Microsoft Business Intelligence Technology Stack
- Extraction-Transformation-Load
- Analytical Services
- Reporting Services

TectnposaHume B Bl npoekTax
- 3a4aun
- OcobeHHOCTH
- CNOXXHOCTU TeCTUpoBaHu4
OcHoBHble BbI30Bbl cTodAWmMe nepen QA B Bl

YacTtb 2. NpumMep noctpoeHnsa Framework ans oHUT
TeCTUpoBaHUA

3aKn4yeHune
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D_A‘_-’_S_#H_ YTto Takoe Business Intelligence

Business intelligence (BI) 3T0 wnpokas Kateropus
NPUNOXEHUN U TeXHOoNornmn ans cbopa, XpaHeHns, aHanun3a
N NpeaocTtaBneHns A0CTyna K AaHHbIM

Data Warehouse (DWH) - ueHTpannsoBaHHbIi
PEno3nTOPUN KOTOPbIN COAEPXKUT AaHHbIE C Pa3/INYHbIX
MCTOYHUKOB N TPAHDOPMUPYET UX B OOLLENPUHSATYIO,
MHOIMOMEpPHY MoAdenb AaHHbIX A7 3P EEKTUBHOINO aHanmsa

ETL (ot aHrn. Extract, Transform, Load) — oavH n3
OCHOBHbIX NpoueccosB B ynpasneHnn DWH, KOTOopbI BKNOYAET B
ceb4:

- U3BNleYeHne AaHHbIX U3 BHELWHNX UCTOYHUKOB;

- UX TpaHcopMaumna U O4YNCTKA

- 3arpy3ka Ux B XpaHuauwe AaHHbIX




WSW Yto Takoe Business Intelligence
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Touka pocTa TROSH Kapbepe
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DAYSETT Yto Takoe Business Intelligence

Touka pocTa TBOSR Kapbepe

Microsoft Bl

Database Reporting

Engine _ Services
ntegration

Services

Analytical
Services
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CTa TBOEH Kapbepe
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SOA

DAYSHT1 Database Services. OcobeHHOCTH

Kak Begetcsa paspaboTtka ?
Y10 TecTMpoBaTtb ?

Kakoun cyuwiectByeT TeCT-UHCTPYMEHTapuun ?

Development:
- Performed in T-SQL
- Results stored in Database
What to test:

- Stored procedures
- DB constrains
- Deployment routine

Test tools: - Integrity & System tests
- DB related frameworks* - Performance

*DBUnNit, DBTestUnit, ...




SOA

DAYSHT1 Reporting Services. OcobeHHOCTHU

Kak Begetcsa paspaboTtka ?
Y10 TecTMpoBaTtb ?

Kakoun cyuwiectByeT TeCT-UHCTPYMEHTapuun ?

Development:
- Performed in VS Designer
- Displayed in browser

What to test:

- Page layout

- Performance
Test tools: - Report values ?

- Web testing tools*
*Selenium, QTP, TestComplete,...




WSW Integration Services. OcobeHHOCTHU

Kak Begetcsa paspaboTtka ?

Y10 TecTMpoBaTtb ?

Kakoun cyuwiectByeT TeCT-UHCTPYMEHTapuun ?

Development:

- Performed in SSIS Designer
- Results stored in database




E—?é% Integration Services

Touka pocTa TROSH Kapbepe

Extract
N3BneyeHue AdHHbIX N3 UCTOYHUNUKOB AadHHbIX
Transformation

MorKeT BKAOYaTb B cebsa o4YUCTKY, PpuabTpaumio,

Bannaauunio, npnMmeHeHune H6u3Hec NormKn

Load

3arpysky VYy)Ke MNoAroTOB/IEHHbIX [AaHHbIX B
warehouse.

Desiguing ETL Process

o

Creating Source and
Target Repositories.
Mapping Source and

L Tarqet repositories.

Extraction

Data Cleanzing

Data Profiling

Transformations

Aggregation

Filtering

Joining

Sorting

Ete.

Loadisg

Creation and execution
of WorkFlows to load
dats from source to

target

Ete.




%g% Integration Services

Source

Data
Warehouse




%2% Integration Services

Touka pocTa TROSH Kapbepe

Development:
@ Drag-&-Drop programming
.Net language scripts support

SQL scripts support

I\_i? OLE DB Source

o O
p Conditional Split

Unchanged Rows

l Mew Rows Changed Rows i

R Trash OLE DB OLE DB ]
Destination Destination = Command
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DAYSHT Integration Services. OcobeHHOCTHU

Kak Begetcsa paspaboTtka ?

Y10 TecTMpoBaTtb ?

Kakoun cyuwiectByeT TeCT-UHCTPYMEHTapuun ?

Development:

- Performed in SSIS Designer
- Results stored in database

What to test:
- ETL logic*
Test tools: Integration testing
- No tools available System testing

- No compatibility between ETL Performance
vendors




DAYSHT Analytical Services. OcobeHHOCTH

Kak Begetcsa paspaboTtka ?
Y10 TecTMpoBaTtb ?

Kakoun cyuwiectByeT TeCT-UHCTPYMEHTapuun ?

Development:

- Multi Dimensional Query (MDX)
language

- Results stored in SSAS database




SDAy<zi; Analytical Processing

Touka pocTa TBOSR Kapbepe

Bikes Clothing Accessories ‘SELECT

Years.MEMEBERS ON COLUMNES,

Regions.Continent.MEMBERS ON ROWS
Jan 2007  rpoy sales

Chicago

Los Angeles

The result of this query visualized through the table will look like the following:

Feb 2007

1994 1995 1996 1997
Mar 2007 |- America 120,000 200,000 400,000 600,000
S. America - 10,000 30,000 70,000
Europe 55,000 95,000 160,000 310,000
Apr 2007 Asia 30,000 80,000 220,000 200,000

May 2007

E) He Edt Wew Jwer Fomst Joos (eta Wedow Hep
H i X . i

E C
Sales Costs Freight Profit% Sales Amount 20235 3646 92736 3508 5002425366 568544 5632
') 36 082

Ouder Count 135 10350
Reseler Ratio to All Products 0.002505399 0.003840559 0.009203332 0010088147
Ilm-mu Gross Proft Margn 0.625948354 0.625998321] |
Sales Amownt 10661722 28 26495353 2 3910877 69 22561363 03
Order Count 1358 3827 6344 8529
Reseler Ratio to All Products 0916918721 0826525655 0793467608 08354852
Intemet Gross Proft Macgn 0401545019 0405315607 0 409584727 0405355483
Sales Amount 34376 3353 485587 1546 1010112 157 587537 802¢
[Order Count 242 644 ¥ 012
Reseler Rato to All Products 0.00426213 0.020111767 0.027074233 0 024063365
|intemet Gross Proft Margn 0 401633488 0401373322
Sales Amount 515474 9783 3610052472 5482497 289 2091011 ;ﬁf
Osder Court 205 702 1133 801
Resefer Ratio to All Products 00763102 0129520719 0170249777 0 130379287
Imemet Gross Proft Maepn
| 21 [Total Sales Amount 11331808 9¢ 30674773 18 41993729 72 25805362 34
| 22 [Total Order Count 137" 3592 12440 13333
23 [Total Resaller Ratio to AN Products 1 1 1
| 24 Total nternat Gross Profit Margin 0 301543019 0 405312207 0.315964461 0.318454851)
251

—
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DAYSHT1 Analysis Services. OcobeHHOCTH

Kak Begetcs paspaboTtka ?
YT0 TecTnpoBaTb ?

Kakol cyllecTByeT TeCT-UMHCTPYMEHTapun ?

Development:

- Multi Dimensional Query (MDX)
language

- Results stored in SSAS database

_ What to test:
Test tools: - Facts-to-Dimensional Links

- No tools available - Aggregation rules validation
- No compatibility between ETL - Calculation rules validation

vendors
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OCTa TBOSA Kapbepe
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SOA

DAYSHT ] TectnpoBaHue B Bl npoekTax
Ocob6eHHOoCTH
- 3arpy3ka AaHHbIX B HECKOJIbKO 3Tanos
- YacTto BUAMMBIN pe3ynbTaT TO/IbKO B KOHLE
- MMoaTanHoe TeCcTupoBaHne AN paHHEro u TOYHOro
obHapyxeHus

- ABTOMaTM3auus TeECTUPOBAaHNSA — Heobxoauma

- YacTo TecTMpoBaHue NpoBOANTCA CaMMMK paspaboTumkamm

- o 60% TecTnpoBaHusa npmnsoamntcsa Ha ETL
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SAv<#Z7; OCHOBHbIe BbI30BbI KOTOPbIe CTOAT Nepes QA

Tedka pocTa TBOSR Kapbeps

TexHnyeckue:

1. Bonbwown 06bEM AAHHBIX.
B cpene BI BBeneH TepMnH — «Big Data».

2. He ycTogBlumnecsa ctaHaapTbl pa3paboTku.
Y BI Het cBoero «SQL-92» craHaapTa

3. OTCcyTCTBME UHCTPYMEHTOB TECTUPOBAHUSA, a
MCMOJSIb30BaHMe CYLLeCTBYHOLMNX He Bcerga
NPOAYKTUBHO

OpraHm3auMOHHbIE!:

1. HegocTtaTok pecypcoB. Kak
yenoBevYeCKUX Tak U TeXHUYECKUX.

2. HepocTtaTtok yeTkoCcTn TpeboBaHUN B
xone pa3paboTku
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OCTa TBOSA Kapbepe
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OCTa TBOSA Kapbepe

YacTtb 1. Y10 Takoe Business Intelligence

Microsoft Business Intelligence Technology Stack
- Extraction-Transformation-Load
- Analytical Services
- Reporting Services

TectnpoBaHue B BI npoekTax
- 3a4auu
- OcobeHHOoCTH
- CNOXXHOCTU TeCcTUpoBaHu4

OcHOBHbIe BbI30BbI cTosAwme nepen QA B Bl

YacTb 2. lNpumep noctpoeHns Framework-a ans tTectupoBaHus B
BI npoekTax

3aK4yeHune




WSW Business Intelligence Project

[TpyMep nocTpoeHud

dpenMBOpKa A9 TECTUPOBAHUS
B Bl npoekTe
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0el Kapbeps

Reports

o

Database IBM DB2
Database
S~ Olap.

L —— Y > Analysis
‘ «0ld”

DWH




SAy<zi; Business Intelligence Project

CTa TBOEH Kapbepe

b

Operational System

3

ERP . ;

Olap Analysis

8 \:mmng

Data Warehouse

D Mining
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D_AYSW Business Intelligence Project

Initial Project state:
Lots of running applications and businesses relayed on them

We are focused on ETL development for enterprise level DWH

Old systems should be switched off and dataflows should be
switched to enterprise DWH.

Challenges:

- Lots of legacy systems, different product versions, solution
vendors, lack of documentation

- Time-shared test environments => time limitations for QA stage.
- Migration should be “transparent” for running businesses
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DAYS#11

Touka pocTa TROSH Kapbepe

Source
system

General Data Flow

DataWarehouse

Mapping &
report logic

Mapding &
repori logic




SOA

DAYSH 1 Error Sources

Tedka pocTa TBOSR Kapbeps

Source
system

:
!1:i. kopi

Staging 2
SourceOfErrorll
Staging 1

SourceOfErrorl
SourceSystem

SourceOfErrorlll
SourceOfErrorlV

DataWarehouse

ETL DWH

SourceOfErrorV
DWH

SourceOfErrorVI

ETL Datamart

SourceOfErrorVIl

ETL Cube

Miapping &
report logic

!
IA

Mapd_irlg &
repori Ibgic

|
AN

SourceOfErrorVIil

Repots/ File




SOA

DAYS#11

Touka pocTa TROSH Kapbepe

Unit test

Source system

Design test

Business design:

* Design requirements
* Business terms

* Targets (Number,
Currency, Amount,
Percentage)

* Periods, Format,
Testdata

Data completeness
* Format

* All rows

* All fields

* Values in all fields

Data transformation
* Business rules
* Design spesification

Test Level approach

Data completeness
* Format

* All rows

* All fields

Data transformation
* Business rules

* Design spesification
Data quality

* Validation Rules

* Errorlogg

Configuration

Master package

Integration Non-functional

test test
(E2E) (E2E)

Performance
* Initial load
* Incremental load

intensity

Interruption with load

Stress (e.g. 5 days load)

* interaction between
components

* Ensure data flow
through each part of the
system chain
(touchpoints)

* Load of data with failure

System test/
Acceptance
test

* Reports

* Cubes

* Files

* Access Control

* Operating procedures incl
* error handling
* logging
* monitoring
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DAYS#11

Touka pocTa TROSH Kapbepe

Where ETL Test Automation starts

Unit test
Source system

Data completeness
* Format

* All rows

« All fields

* Values in all fields

Data transformation
* Business rules
* Design spesification

Pata completeness
* Format

* All rows

* All fields

* Values in all fields

Data transformation
* Business rules

* Design spesification
Data quality

* Validation Rules

* Errorlogg

Configuration

Master package

Integration
test
(E2E)

* interaction between
components

* Ensure data flow
through each part of the
system chain
(touchpoints)
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DAYSH 1 Error Sources

Tedka pocTa TBOSR Kapbeps

Source
system

:
!1:i. kopi

Staging 2
SourceOfErrorll
Staging 1

SourceOfErrorl
SourceSystem

SourceOfErrorlll
SourceOfErrorlV

DataWarehouse

ETL DWH

SourceOfErrorV
DWH

SourceOfErrorVI

ETL Datamart

SourceOfErrorVIl

ETL Cube

Miapping &
report logic

!
IA

Mapd_irlg &
repori Ibgic

|
AN

SourceOfErrorVIil

Repots/ File
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DAYSE] Error Sources from ETL perspective

Touka pocTa TROSH Kapbepe

Source
system

|
!1:i. kopi

Miapping &
report logic

SN

DataWarehouse |

Mapd_ing &
repori logic

SourceOfErrorlll

Staging 2
SourceOfErrorll ging SourceOfErrorlV SourceOfErrorVI

Staging 1 ETL DWH ETL Datamart




Test automation framework. Tools selection

Keep things simple for customer. Bl developers would not
learn C# or other programming language

Reuse existing approaches for configuration, Logging, error
handling

SSIS Unit test

SSIS Development ﬂ
Framework m( p L, UElERes

\__//'U




Test automation framework. Structure

Data Quality Test

Configuration

Logging
Core/Test Interface Error Handling

SSIS SQL based test
Package Test




SOA

DAYS#11 Test automation framework. Control package

Tedka pocTa TBOSR Kapbeps

utPackageTester.dtsx [Design]* | Logging.dtsx [Design] * Control.dtsx [Design]| dgtDuplicates.dtsx [Design] | testConfig-Load.dtsx [Design] |

3 Control Flow |24 Data Flow |L'g] Event Handlers |'Eg Package Explo... | % Execution Resu...

Prepare variables with params for
current testcase execution

Run UnitTest
package

o
= Sequence Container

] = ;ll Execute testConfig-Load

F

/

[J [} TestCasesand
iﬂ" TestParams
preparation

Foreach TestCase Loop Container

N

(=4 GetTestParam
Hashtable

= RUN UNIT-TEST
package

— % RUN Log package

n “Log Test
sult” package

Tests
Parameters
loading

Test Cases &
Test params
sets arranging

For each Test
case loop
container

Connections
configured via
“Package
Configuration”

L) connection Managers

7

1 conFig 1. DVH OleDb
4 DVH .Net LI LINEAGE .Net

L] LINEAGE OleDh

oG

1 Logging.dtsx ) STAGING2 .Net
) STAGING OleDb ) STAGINGZ OleDb

=l testConfig-Load.dtsx
1 UnitTestConnection
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BOEA Kapbeps

Four-phase test

Setup

before

/W@\
__—-"""'/

- —

>

Exercise ,

Verify

PUT ]

Fixture

[

after

Teardow

O_\f\

2. Get PostTest State

.

n Expected Difference

Main idea;

- Prepare initial data
- Execute package under test (PUT)
- Validate transferred data
- Clean up database




Four-phase test. Test scenarios

Test Type

Row Count

Boundary values

NULL value

Out-Of-Type boundary
value

Business Logic

Random values load

Description

Ensures that count of tranfered rows are
as expected

Min & Max values for numeric fields.
Min/max length for varchar fields

Try NULL values where its possible

Misplaced data

Test Joins, Keys generation, Mapping,
Cleansing

Loading randomly generated values test




SOA

DAYS#11  Row Count test design example

TeoMka pocTa TBOER KAPLeps

Purpose: Ensures that number of arrived rows is exactly as
expected




SOA

DAYS#11  Step-by-step test construction. “Setup” phase

TBOER Kapbeps

Purpose: Place test data into source table

/M@\
Setup ]

before [¢—

Exercise ] = PUT

V ] L 2. Get PostTest State}
erify after |

o_\f:i. Compare With

Te d rd own Expected Difference




DS_/;?EW “Setup” phase. PRE- execution file example

TeoMka pocTa TBOER KAPLeps

DELETE from PG.STG1_Tegning
GO

insert

PG.STG1_Tegning(ENGMENT_NUM,DISTRIBUTOR_KDE,ISIN_NUM,EMISJON_NUM,VPS_KTO_NUM, TREKK_KTO_NUM,UTB
YTTE_KTO_NUM, TEGNING_DAT, INVESTERT KAP_BEL, TEGN_OMKOSTN PST, STATUS KDE, SELGER SGN,SELGER_NVN,
SELGER_EMAIL ADR SELGER 2 SGN,SELGER_2 NVN SELGER_2_EMAIL, ADR PROVISJ SELSK NUM, PROVISJ_KJORT
DAT,REG_SGN,REG TMS SIST_ENDRET SGN,SIST ENDRET TMS,} KOMMENTAR TXT,SELGER_FNR NUM SELGER_2_FN
R NUM Lastet dat) values(lllllllllllll ','06', 'NO0010291933' "6, 091000836907 15942971696 15942971696, ‘Nov 14 2006

12: OOAM' 150000.00000000,2.700,'2''AEA, ‘XXXXXXXXXX' null, nuII null ,null,1,'Jan 9 2007 12: OOAM' 'UCJ",'Nov 14 2006

4:53PM’, 'ZRR' ‘Jan 92007 8:13AM’ nuII nuII null,'Jan 13 2012 11: 41AM)

insert

PG.STG1_Tegning(ENGMENT_NUM,DISTRIBUTOR_KDE,ISIN_NUM,EMISJON_NUM,VPS_KTO_NUM, TREKK_KTO_NUM,UTB
YTTE_KTO_NUM, TEGNING_DAT, INVESTERT KAP_BEL, TEGN_OMKOSTN PST, STATUS KDE, SELGER SGN,SELGER_NVN,
SELGER_EMAIL ADR SELGER 2 SGN,SELGER_2 NVN SELGER_2_EMAIL, ADR PROVISJ SELSK NUM, PROVISJ_KJORT
DAT,REG_SGN,REG TMS SIST_ENDRET SGN,SIST ENDRET TMS,} KOMMENTAR TXT,SELGER_FNR NUM SELGER_2_FN
R_ NUM Lastet dat) values(‘11111111111117,'06", 'NO0OT 0291933"6, '091000823988' 91001854181 91001215421, 'Nov 15 2006
12:00AM' ,150000.00000000,2.700,'2','FUS'", XXXXXXXXXX ,null, nuII null,null,1,'Jan 9 2007 12: OOAM' 'El7','Nov 15 2006

9:27AM', 'ZRR' ‘Jan 92007 8:13AM’ nuII nuII null,'Jan 13 2012 11: 41AM)

insert

PG.STG1_Tegning(ENGMENT_NUM,DISTRIBUTOR_KDE,ISIN_NUM,EMISJON_NUM,VPS_KTO_NUM, TREKK_KTO_NUM,UTB
YTTE_KTO_NUM,TEGNING DATINVESTERT KAP_BEL,TEGN OMKOSTN_PST,STATUS_KDE,SELGER_SGN,SELGER _NVN,
SELGER_EMAIL ADR SELGER_2 SGN,SELGER_2_NVN,SELGER 2 EMAIL ADR,PROVISJ SELSK NUM,PROVISJ_KJORT
DAT,REG_SGN,REG_TMS,SIST_ENDRET_SGN,SIST_ENDRET _TMS,} KOMMENTAR _TXT,SELGER_FNR NUM,SELGER 2 _FN
R_NUM,Lastet dat) values(lllllllllllll "'81' 'NO0010291933",6,'091000836915',10901034414,10901034414,'Nov 15 2006
12:00AM',100000.00000000,2.700, 2" FWS'," XXXXXXXXXX *,null,null,null,null,1,Jan 9 2007 12:00AM’,'EI7',Nov 15 2006

9:33AM', ‘ZRR' ‘Jan 92007 9:24AM’ 'selger helge johansen’, nuII nuII ‘Jan'13 2012 11: 41AM")

Insert

GO
update statistics PG.STG1_Tegning
GO
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DAYS#11  Step-by-step test construction. “Exercise” phase

Kapeepe

Purpose: Perform data transfer by invoking Package Under
Test (PUT)

/GM@\
Setup ]

before f«—
Exercise }  PUT [,

Fixture
verity 6 aer Jo* ="

Teardown Efp;’;;’;"gjﬁﬁﬁtf';e




D_EW Step-by-step test construction. “Exercise” phase

Touka pocTa TROSH Kapbepe

Package Under Test (PUT) lunching from test runner
All we need is correct setup:

<test>
<name>
[STG2_FAK_Beholdning_128.dtsx].[Row count]
</[name>
<description>
RowCount ETL unit test
</description>
<params>
<param name='TestType' type='String' value="unitTest"/>
<param name='UnitTestPackage'value='UnitTestRunner.dtsx'/>
<param name='ConnectionManager' type='String' value='STAGING OleDb'/>
<param name='schema’ type='String' value='dbo'/>
<param name="table' type="'String' value='STG2_FAK_Beholdning_128'/>
<param name='PackageUnderTest' type='String' value="STG2_FAK_Beholdning_128.dtsx'/>
<param name='PackagesPath' type='String' value="\Main\ETL\SSIS\Financial Instruments\EiendomOptimer\'/>
<param name="tag' type='String' value='staging2'/>
<param name='dummy'/>
</params>
<[test>




D_géﬁ Step-by-step test construction. “Verify” phase

BOEA Kapbeps

Purpose: Run assertion statement in T-SQL

/m@\
Setup —

before re—
Exercise } » PUT

Fixture

. I
Ve“fy a fter 2. Get PostTest State|

O_\f:s. Compare With

Te d rd OWII Expected Difference




DS_?%% Step-by-step test construction. “Verify” phase

Touka pocTa TROSH Kapbepe

1.Put names of schema and table in test parameters.
All we need is correct setup:
<test>

<params>

<param name='schema’ type="'String' value='dbo'/>
<param name="table' type="'String' value='STG2_FAK_Beholdning_128'/>

</params>
<[test>

2. Put expected row count in CheckRows template.

-- Test SQL logic

SET @Statement ="'

DECLARE @Test_Result varchar(8000)
DECLARE @Test_Severity INT

DECLARE @exp_value int
DECLARE @act_value int

SET @exp_value = 20 --place expected value there




SOA

DAYSZ]] Step-by-step test construction. “Teardown” phase

Touka pocTa TROSH Kapbepe

Purpose: Clean tables

/w@\
Setup ]

before [¢—

Exercise } ~ PUT [

Vel'ify af{er 2. Get PostTest State}

NS

Teardown S ooted Ol




SPA

DAY<#Zi1 lecTnpoBaHue B Bl npoektax

TeoMka pocTa TBOER KAPLeps

Business Intelligence - nHtepecHasa obnactb B pa3paboTke
nporpaMmmMHoro obecrne4yeHus.

TecTupoBaHue 30eCb OCODEHHO KPUTUYHO, T.K. AaHHbIE
npegocTaBngemMsle Bl HanpamMyto BAUSOT HA NPUHATUE pPELLEeHN

PaboTtas B ycnosusix BigData, xopoLuni TeCTUPOBLUNK MPOCTO obpeyeH

ncnosnb3oBaTb aBTOMaTU3aLUmio B CBOeEN paboTte
Ha cerogHs rotoBbIX (ppeMMBOPKOB N1 NOMOLLM B Takon paboTte HeT

Mbl paccMoTpenu npuMmep co3gaHnsa Takoro ppermMBopka ans
TectupoBaHust ETL oT Microsoft ¢ ncnonb3soBaHnem SSIS

Uto ganbwe ? PasButne ppenmBopka, cos3gaHue HOBLIX TECTOB, ...

[MopTupoBaHmne dppenmeopka nog Bl cuctemobl gpyrux nponssoanTtesrien




D_AYSW TectnpoBaHue B Bl npoekTrax

YacTtb 1. Y10 Takoe Business Intelligence

Microsoft Business Intelligence Technology Stack
- Extraction-Transformation-Load
- Analytical Services
- Reporting Services

TectnpoBaHume B Bl npoekTax
- 3a4aun
- OcobeHHOCTH
- CNOXXHOCTU TeCTUpoBaHu4

OcHoOBHble BbI30Bbl cTodAwmMe nepen QA B Bl

YacTtb 2. lNpumMep noctpoeHnsa Framework ans oHUT
TeCTUpoBaHUA
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DAYS#11

To4yka pocTa TBOEN Kapbepbl

TecTupoBaHue
B Business Intelligence npoektax

Omutpun PomaHos. Itera Consulting
dmitriy.romanov@gmail.com




