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Hindsight on Automation

Cl tasks:

get source code from repository
build project

run test library

deploy project

send reports
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Usual QA Needs exactpro s

human factor exclusion
knowledge management
standardization

labor costs reduction
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An Ideal Test Report exactpro 4°s

e Failures Root Causes Explanation
e Failures prioritization
e Recommendations for test's fix

. .
7 Build Software to Test Software exactpro.com


http://www.exactpro.com/

'S
Let’s Automate Decision Making exactpro u°s



http://www.exactpro.com/

e
Who is Responsible? exactpro +°»

shommifun

dev qa

9 Build Software to Test Software exactpro.com


http://www.exactpro.com/

How We Got the Need
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Test library: +60000 test-cases

3-7 runs per sprint

10-20k tests per run

Growing complexity of the software
Relentless integration of checks
Coverage Deepening

[ o
exactpro (°s»

TTTTTTTTTTTTTTTT


http://www.exactpro.com/

Task Determination

12

Build Software to Test Software

Detailed Analytics & Recommendations
Understanding of each failure

Failures Source Detection

Relevant Message Recognition
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Build Software to Test Software

e Detailed Analytics and Recommendations
Understanding of each failure
Failures Source Detection
Relevant Message Recognition
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Relevant message recognition

Passed Step of Test Case:
send NewOrderSingle (PASSED) [0.0015s]

- receive ExecutionReport (PASSED) [0.001s]:

+ Input Parameters
- Verification: Message (PASSED):

14

Build Software to Test Software

Field Expected Result Actual Result Status
OrdType LIMIT LIMIT PASSED
Status NEW NEW PASSED
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Relevant message recognition

Failed Step of Test Case:
send NewOrderSingle (PASSED) [0.0015s]

- receive ExecutionReport (FAILED) [0.4215]:
+ Input Parameters

exactpro (s
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+ Verification: Similar message [1]. Failed/Passed/Conditionally Passed/NA: 4/26/0/6 (FAILED)
+ Verification: Similar message [2]. Failed/Passed/Conditionally Passed/NA: 2/28/0/6 (FAILED)
+ Verification: Similar message [3]. Failed/Passed/Conditionally Passed/NA: 1/29/0/6 (FAILED)
- Verification: Similar message [4]. Failed/Passed/Conditionally Passed/NA: 1/29/0/6 (FAILED):

Field Expected Result | Actual Result Status
OrdType LIMIT LIMIT PASSED
Status NEW REJECTED FAILED
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Relevant message recognition

Differences in Fields:
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OrdType
TimelnForce
Side
OrderQty
Price

message a

~ OrdType
~ TimelnForce
~ Side
~ OrderQty
~ DisplayQty

message b
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TralnEd Tree: Compared::447=failed <= 0.5
gini=0.5
samples = 7655
value = [6118.203, 5893.361]

@SG

Compared::102=failed <= 0.5
gini=0.5
samples = 7334
value = [5817.453, 5890.075]

Compared::1138=failed <= 0.5
gini=0.5
samples = 7290
value = [5793.275, 5788.182]

l

Compared::54=failed <= 0.5 Compared::20000=failed <= 0.5

gini = 0.497 gini = 0.499
samples = 2920 samples = 4370
value = [2372 388, 2031.287] value = [3420 886, 3756.895]

i exactpro.com
1 7 Build Software to Test Software exactpro.com


http://www.exactpro.com/

[ 2
exactpro (°

EXITUS ACTA PROBAT

Relevant message recognition

Aggressorindicator = Fail

Feature Importance: PFEERR e
\/A;Fa\\ OfferSize = Fa .
0 OIdStatUS - l:all GrossTradeAmt = Fail
SettlType — Fa” TransactTime = Fail
MDEntryID = Fail 30001 = Fail

DisplayQty = Fall

OrderCapacity = Fail
SecuritylD = Falil
- OrdRejReason = Fail

TimelnForce = Fall

= 2 CrossType = Fall
Tl P Execlnst = Fail ExecID = Fail 5+
x 8 unt = Faj| — .
Q < BN N e s 2
S Price = Fail OrigCIOrdID = Fail """ ExeCTy.pe Fall 20000 = Fail
DisplayMethod = Fail C I O rd I D == Fal | Party|D = Falil
Side = Fall

9730 = Fail OrderOrigination = Fail OrdType = Fail "
Lsex=rail 8780 = Fall LeavesQty = Fail
M aehiD — OrderAttrlbudteVaIue = FTI CumQty = Fail
A TA11 — A o = CrossID = Falil
27011 = Fail | Qr e AL e
SecondaryOrderiD = Fail LastLiquiditylnd = Fail BidSize = Fail '
LastQty = Fail 5532 = Fall

OrderID = Fail
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Narrow Range Example:

- P Action: 5 MCOFO01FIX01 receive OrderMassCancelReport (FAILED) [2.005s] : Wait MassCancelReport

+ Predictions: 3 PCs
| Collect Machine Learning data for this action

+ Input Parameters

Sort verifications by fields: |

+ Verification: Similar message [1]. Failed/Passed/ConditionallyPassed/NA: 3/4/0/8 (FAILED) & - . =

+ Verification: Similar message [2]. Failed/Passed/ConditionallyPassed/NA: 3/4/0/8 (FAILED) 94%
+ Verification: Similar message [3]. Failed/Passed/ConditionallyPassed/NA: 2/5/0/8 (FAILED) = '

+ Status
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Relevant message recognition

Calibration Output:
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Relevant message recognition
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Key activities on data:

Data markup
Dimensionality reduction
Dataset Cleanup
Calibration
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Relevant message recognition exactpro 4%

Metrics:
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e Detailed Analytics & Recommendations
e Understanding of each failure

v Relevant message recognition
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Failures sources:

test's code

test data

static reference data
dynamic reference data
SUT behavior
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Failures Source Detection

Failures sources:

e test's code

e testdata

e static reference data
o

o

autotest =

environment =

dynamic reference data
SUT behavior
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Failures Source Detection

The same dataset but:

e Only True-class examples
e Examples into signatures
e Split by message type
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t
kmeans
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e Enlarge Dataset in semi-automated way
e Reach 99% accuracy in failure recognition
e Enhance Data Pipeline
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Data Pipeline
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Thank you!
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