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Why testing can be so difficult

EAE and AB Suite makes it easier to build and maintain complex applications
Often much larger than with COBOL, C#, Java etc

The user executed untested code
Typically large number of paths though a unit of code

The order of statements executed is different to what was expected
The user did something the developer did not expect

The user applied a combination of un-tested values
The user entered data the developer did not expect

Developers and Users think differently
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Typical AB Suite Ispec

e SoREENSKEL 2 [ o sccoun
MS Account Data (Varlous) 9 Msg

CS80:
MS Diary (Arrears and Legal)
\

CS_READDIARY_2: '.
MS Read Arrears Diary Supvr \|GL_ZERO_SUPPRESS:

F ~o~u~tlne to zero suppress field ERRWARN ERROR:
N —— Output a Screen Error|| EUNDER CHECK: J

alidate Access to Funde

CS_WRTE_GLB_WORK:
MS Write Global Work Area

CS_HOME_ROUTE_1:
MS Home Screen Routing

CS_UPD_CHECK:
MS Update Check

CS_SCREENSKEL_3:
MS Account Data (Various),

MARO1:
PRIMARY MORTGAGE STATIC DETAIL

CS_TIME_DISPLAY:
MS Time Display Conversion

CS_PL_SET_UP_1:
MS Rd GWk / Get Dte)

MARO2:
MORTGAGE ACCOUNT RECORD
- T —

ACS01:
AMS Arrears Review

CS_GET_CASE_TYPE:
MS Get Case Type

ACS_READDIARY_1:
AMS Read Arrears Diary Non Sup

CS_SCREENSKEL_4: -
= e CS_SCREENROUTE_1:
MS Account Data (Various) MS F/Key Range Validation]'

LARO1:
Unsec Lending Account Details

ASY03: )
AMS User Data Set|

CS_SET_REVIEW_NO:

MS Loads the Next Review Num] DMO1:
rrears Progress Report

CS PS SET UP 1.
MS Rd GWk / Get Dte / Chk Pg2

ET_TXN_RECORD:
et Transaction History Record

CS REV_UPD_CHK:
MS Check Data Integrity|

¢
CS_SCREENSKEL_1:
MS Screen Header & F/keys|

CS_SET_REVIEW_UP:
MS Updates ACS85 CS85:
MS Review History Dataset,

[ERRWARN WARNING: | (ACS COLLECTDATA 1:
Output a Screen Warning |AMS Collect Mortgage_Data]

CS_SCREENROUTE_3: ¢
MS Next Screen Action | ,-”

P
CS_SCREENROUTE_2:
MS F/Key Selection Validation

MTCO1:
Mortgage Transaction Codes
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Measuring Code Complexity
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Measuring Complexity

Function of number of paths through code
More paths equals more test cases

Things that make testing complex
Paths
Readability
Inputs/Outputs

Volume of logic

Popular Measurements
Industry has a number of popular measurements

°
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Cyclometric Complexity

~ Indicates the number of possible
paths through a unit of logic
= |s a measure of testing effort
= ldeally should be less than 10

* Based on 1976 Paper from Thomas
McCabe

= Determines the ‘Nodes’ and ‘Edges’ in
a graph of the logic

= Complexity = Edges — Nodes + 2
* Complexity=9-8+2=3.

UNISYS | sangrow

start
if (X) then
if (Y) then
perform A
perform B
else
perform C
perform D
endif
endif
end

® 8

@ ®

® Qe

Cyclomatic complexity - Wikipedia
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https://en.wikipedia.org/wiki/Cyclomatic_complexity

Cognitive Complexity

Measures the ‘readability’ of logic to determine how easy it is for another
developer to understand
Ignore structures that allow multiple statements to be readably shorthanded into one

Increment (add one) for each break in the linear flow of the code

Increment when flow-breaking structures are nested
The higher the number the less easy to read

Simple code is easier to read and update
Less chance of introducing errors

°
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Cyclometric vs Cognitive

* Both values have an impact on
testability

* Each snippet of code shown has a
Cyclometric Complexity of 4

* Second snippet is easier to read

- First snippet has Cognitive Complexity
of 7

- Second snippet has Cognitive
Complexity of 1

UNISYS | sangrow

int sumOfPrimes(int max) {

int total = 0;
OUT: for {inf 1= 17 I “<=:max: +ri}) {
£or {1nk 3= & € T EgR g
if {1 % ji= 0): {
continue OUT;
}
}

total += 1i;

return total;

String getWords(int number) {

switch (number) {
case 1:
return "one";
case 2:
return "a couple";
default:
return "lots";

© 2021 Unisys Corporation. All rights reserved.

8



Halstead Complexity — Measure of Cognitive Complexity

Parameter Meaning

n1 Number of unique operators

n2 Number of unique operands

N1 Number of total occurrence of operators

N2 Number of total occurrence of operands

Metric  Meaning Mathematical Representation

n Vocabulary

N Size

V Volume

D Difficulty

E Effort

B E Halstead complexity
frors measures -

Wikipedia
T Testing time

° 2
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https://en.wikipedia.org/wiki/Halstead_complexity_measures
https://en.wikipedia.org/wiki/Halstead_complexity_measures
https://en.wikipedia.org/wiki/Halstead_complexity_measures

Visual Studio ‘Maintainability’ Index

* Maintainability Index formula

- MAX(0,(171 - 5.2 * In(Halstead Volume) - 0.23 * (Cyclomatic Complexity) - 16.2
* In(Lines of Code))*100/ 171)

* Returns a number between 0 and 100

- Higher numbers equal easier to maintain
°0-9 = Red
*10-19 = Yellow
©20-100 = Green

* Microsoft Visual Studio only calculates maintainability for Microsoft languages
- C#, VB.Net, F#

- Calculate code metrics - Visual Studio (Windows) | Microsoft Docs

°
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https://docs.microsoft.com/en-us/visualstudio/code-quality/code-metrics-values?view=vs-2019

Component Coupling

Measures
How many components are used by a particular component

How many other components use a particular component

High coupling is bad as
A change in the component may break a referenced component

A change in a referenced component may break the component

°
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Function Point Analysis

Developed by Allan Albrecht from IBM in 1979
Measures the functionality of the system that is meaningful to users

Inputs
Outputs
Inquiries
Internal Files

Interfaces

Creates a raw number which be used to determine the effort need to create new
functionality

Function Points to development effort conversion is site specific

Matrix can calculate Function Point Count for whole system or any folder

° 2
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Function Point Analysis
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Function Point Summary for PERFORMDB generated on 29 July 2021 at 15:48

Data Communications
Distributed Data
Performance Objectives
Tight Configuration

High Transaction Rate
On-line inquiry/data entry
End User Efficiency
On-line Update

Complex Processing

Code Re-usability
Conversion/installation Ease
Multiple Site Installation
Facilitate Change

Total Complexity
Adjustment Factor

Total Unadjusted Function Points

Adjusted Function Points

Average Influence
Average Influence
Significant Influence
Average Influence
Moderate Influence
Average Influence
Significant Influence
Significant Influence
Moderate Influence
Average Influence
Average Influence
Moderate Influence
Significant Influence throughout

0.65 + (Total Complexity * 0.01) =

Lelelefalefaefafeffe]e]

0N W W N B B WNW R WW

1.06

1070

1134

© 2021 Unisys Corporation. All rights reserved.
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Measuring Complexity in Practice

Described the approaches in theory

How do we do this in practice?

X

" MATRIX
. Loading

Pleﬂ it

Model Analysis Tool for Research Investigation and XREF

° 2
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Complexity Summary

Cyclometric Complexity = 13

Cognitive Complexity = 18
Maintainability = 39
Predicate Complexity = 13 | Show Predicates |
? A
&
< "\_
'
O
é ‘ ig GLP_CREATE LET29()

° S
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System Complexity

* Matrix can calculate complexity for all
methods in the application

* Can be run at periodic intervals to
check complexity is decreasing

* Application size may increase but
complexity should decrease over
time

UNISYS | sangrow

1 Name - Complexity ~ Maintainability ~
50 |CommonLibrary. WFLNodeName 2 100
51 |CommonLibTest.CreateVariableLengthFile 6 100
52 |CommonLibTest.DecodeFileCheck 6 100
53 |CommonLibTest.DecodeReportStatus 3 100
54 |CommonLibTest.Main 27 25
55 |CryptLib.CryptString 2 100
56 |CryptLib.decryptstring 2 100
57 |CryptLib.encryptstring 2 100
58 |CUSTSQL.Construct 1 100
59 |CUSTSQL.Destruct 1 100
60 |CUSTSQL.Main s 100
61 DBReadTest.DTTAMISP 84 9
62 |DBReadTest.Main 2 17
63 | DBReadTest.MultiStructureRead 19 34
64  DBReadTest.SingleStructureRead 5 100
65 | DefaultExe.Call 2 100
66 DefaultLibrary.Call 2 100

© 2021 Unisys Corporation. All rights reserved. | 17



Component Coupling
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HS G
FY— B E F K L M N A
1 | ip d f List fe d By List
2 AADO1 Alternative Audit Description 1 0 AADO2
3 AADO2 Alternative Audit Descriptions 0 2 AADO1, AADO3
4 AADO3 Alternative Audit Desc Summary 2 0 AADO2, DIG02
ACCO1  Account Xref 2 31 ACCO1, ACCO4 ACS05, APID4, ASY81, CRCOL,
CTT62, CTT66, CTT84, CTT97,
CUSD5, CUS13, CUS83, CUS32,
5 DDS07, INS60, LCOSO, LET27,
LET72, LET75, MAPO1, MPLO3,
MPLO4, MTG50, NOM28, SCR20,
SECO1, SEC13, SRV64, SV025,
SV036, TRI10, TRIGS
5 ACC02 Account Sequence Numbers 0 6 ACCO03, IPRO2, LAPO1, MAPOL,
PAR61, TRIGS
7 ACC03 Maint Account Number Sequences 3 0 ACCO02, LCO26, PARD2
8 ACCO4 Internal Accounts Available 0 0
9 ACCOS Next Available Plan ID 0 0
10 ACC9 A/C Number and Product Code 1 0 MPRO1
1 ACSO1  AMS Arrears Review 8 0 ACS80, ACS85, ADMO1, ASY03,
LAROQ1, MARO1, MARO2, MTCOL
12 ACS02 AMSTelephone Screen 4 0 CUS74, LARO1, MARO1, PAR16
13 ACSO3 AMS Telephone Result 1 0 MARO1
14 ACS04 AMSEnd Telephone Call 2 0 ACS75, MAROL
ACS05  AMS Set Details for Nxt Review 13 0 ACCO1, ACS70, ACS80, ACSSS5,
5 ACSS5, ADM54, ALESS, ASY03,
ASY0S, ASY60, ASY834, LPAS4,
MAROL
16 ACS0S AMS Arrears Reason Index 2 0 ACS80, ASYO1
17 ACS10 AMSCase Inquiry 2 0 LARO1, MAROL
18 ACS12 AMS Ability to Pay 3 1 ACS12, MARO1, PAR16 ACS12
19 ACS14 AMS Address Dataset 5 5 ACS14, CUSO01, LARO1, MAROL, ACS14, ACS15, ACS50, ACS51,
MAR02
20 ACS15 AMSAddress Dataset Inquiry 3 0 ACS14
ACS20  AMS Arrangement Update 25 0 ACS70, ACS77, ADM20, ADM32,
ADM38, ADM51, ADM54, ASY03,
ASY60, BAF11, CUSO1, DDSO,
21 DDS02, FLX98, LARO1, LCO26,
LET28, MARO1, MARO2, MARL1,
MTCO1, PADO2, PAR16, SECO6,
SEC0S
2 ACS22  AMS Primary/Secondary Accounts 7 0 ADM20, ADM32, ADM54, MAROL,
MARO02, MPRO1, PARO2
ACS23  Maintain PTP Arrangement 16 0 ACS70, ACS77, ADM20, ADMS51,
2 ADM54, BAF11, DDSO1, DDS02,
LCO26, LET28, MARO1, MAR02,
MAR11, PAD02, PARO2, PAR16
24 ACS24 Promise toPay Arngmnt History 2 0 ADM54, PAR16

© 2021 Unisys Corporation. All rights reserved. |
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Large Methods equals High Complexity

UNISYS|

Securing Youl
Tomorrowe

Cyclometric Complexity = 737
Cognitive Complexity = 4628
Maintainability = J

Predicate Complexity = 755

MTG04.Main

aPE

441 ~
442 Move GC_S GG_CET_IN.GP_CET_LCAT

443 DoWhen (GW_WORK.GW_SUBACCNO.GW_INT_ACCT <> MAR11.PRIMEACNO) :CD4]
444 Determine Every MARI1.MAR11 001 (GW_WORK.GW_SUBACCNO.GW_INT_Z
445 Break

446 End £
447 End :CD41
448 Move MAR11.CURRENTBAL GG_CET_IN.GP_CET_TVAL

449 CREATE_EOE_TRIG() :CD4128262 A

450 End - :CD41282¢
451 DoWhen (MPR_TYPE <> MARO2.MPR_TYEE) :CD41282¢
452 Move GW_WORK.GW_SUBACCNO.GW_INT_ACCT GG_CET_IN.GP_CET_ACCT
453 Move GW_WORK.GW_DATEREL GG_CET_IN.GP_CET_DATE

454 Move GC_9 GG_CET_IN.GP_CET_LCAT

455 DoWhen (GW_WORK.GW_SUBACCNO.GW_INT_ACCT <> MAR11.PRIMEACNO) :CD41
456 Determine Every MAR11.MAR11_001 (GW_WORK.GW_SUBACCNO.GW_INT_Z
457 Break

458 End E
459 End :CD41
460 Move MAR11.CURRENTBAL GG_CET_IN.GP_CET_TVAL

461 CREATE_EOE_TRIG() :CD4128262 A

462 End :CD41282¢
463 End :CD4128262 A
464

465 ::End of first live sub account logic moved for CD4101290 A

466

467 :Product and cap frequency change :CD4101290 A

468 DoWhen ((MPRO1.MPR CODE <> SW_WORK.SW_HOLD.SW_ORIG MPR) AND \:CD4101290 2
469 (MPRO1.CAP_FREQ <> SD_CAP_FREQ2)) :CD4101290 A

470 :Set old and new cap points :CD4101290 2

471 Start of cap point setting logic moved for :CD4101290 A

472 BeginCase SD_CAP_FREQ2

473 Case GC_M

474 Move LCO26.FEE_CH_MTH SD_OLD_CAP

475 Case GC_Q

476 Move LCO26.FEE_CH QTY SD_OLD_CAP

477 Case GC_H

478 Move LCO26.FEE_CH_HYR SD_OLD_CAP

479 Case GC_A

480 Move LCO26.FEE_CH_ANN SD_OLD_CAP

481 EndCase

482

483 BeginCase MPRO1.CAP_FREQ

484 Case GC_M

485 Move LCO26.FEE_CH_MTH SD_NEW_CAP

486 Case GC_Q

487 Move LCO26.FEE_CH_QTY SD_NEW_CAP

488 Case GC_H

489 Move LCO26.FEE_CH HYR SD_NEW_CAP

490 Case GC_A

491 Move LCO26.FEE_CH_ANN SD_NEW_CAP

492 EndCase

493 End of cap point setting logic moved for :CD4101290 A

494

495 DoWhen ((PAR02.FEE_SUBACC = "N") OR \:CD4101290 2 . Al rights reserved. | 19
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Programming Mantra

If you write the same code twice you are doing it wrong
Make it so simple it can’t go wrong

So how can Matrix help?

° 2
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Identify Common Painted Fields

Many Ispecs have the same group of fields defined on the painter
Address
Name
Sort code /Account number
Start/End Date

In EAE had to paint each group of fields separately

AB Suite allows a class to have an associated painter definition
Define common painter definition and logic once
Add to Ispec definition
Simplifies testing

° 2
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Common Fields
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Members Data tems Summary Methods Referenced Referenced By Updated By Read By Database Reads Updates Profiles Documentation GSD's Used Folders Fixed Screen Common Fields Graphical Screen

ADDITIONAL ADDRESSES

EXT DISPT ASSERIA  POSTALNANE: AsSEring [46]

DISP_LIT28: AsString [28]

Address Number

Postal Name [AMS_PNAME: AsString [30] |
Building Name EUILD_NAME: AsString [40] |
Number/ treet  [BUILD_N [GIREET: AsString [40]

District DISTRICT: AsString [40] ]
Town [TOWN: AsString [30] |
County [COUNTY: AsString [25] |

Post Code [POSTCODE: 4

Tel. Number ELEPHONE: AsSt Ext. [EXTENS]
Short Description [SHORT_DESC]]
Description DESC1: AsString [25]

DESC2: AsString [25]

Use for Customer 1 [§ Customer 2 Customer 3

Customer 4 D

: AsString [35 F55 F5 DISPLAY: AsString [30

: AsString [35 F66 : AsString [30

: AsString [35 F27 F7_| : AsString [30
i : AsString [35 F88 F8 DISPLAY: AsString [30 Fl

Ispec
ACs14
ACS30
ADMO1
ADMOG
ADMOS
ADM10
ADM18
ADM30
ADMS3

Description
AMS Address Dataset

AMS Incoming Calls/Letters
Amears Progress Report
Summary of amears letters
Summary of assurance policies
Redemption rectfications

LIFE & NON-LIFE INSURANCE COM.
Amears Admin & Receivership
History of Not of Post Jud Int
Unsecured Arears Progress Rep
COAST Interface.

AMS Adhoc Case Review
EMAT Application Enquiry
MAES Loan Details

1D and Address Verification

AMS Batch Requests

Branch Details

Agency Details

Brand Details Maintenance
Altemative Brand Name & Addr
Bank account details

Bank branch details

CARD PAYMENTS
Register/Cancel R85

Mortgage Inquiry

Customer details

CUSTOMER BY CORRES. ADDRESS
Ad-Hoc Customer Details
Business Customer Details
CUSTOMER DETAILS
Mortgage Customer Details Il
Applicant Related Addr Details
AVAILABLE REFERENCE ADDRESSES
Mortgage Customer Details IIl
Customer Merge Preview
CUSTOMER IVA/BANKRUPTCY DETAIL
Maintain Cust FSCS Elig Dets
Debt Agency Details

Inv. A/C Comespondance Add.
CHEQUEBOOK REQUESTS
MAINTENANCE OF CARD
Check digtt calculation

HLC CALCULATION
undenwriting analysis/authoris
LOAN OFFER

LOAN CANCELLATION
Unsecured Funding Cpny Details
Funding Company detal - Part1
Letter Reference Organisations
Unsecured Loan Settlement

Member O ' Dynamic Search  TFS Check Outs  Audi ¢ | »
Common Fields &

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT. TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, STREET. TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT. TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT, TOWN

BUILD_NAME. BUILD_NUM, COUNTY. DISTRICT, STRE
COUNTY, DISTRICT, STREET. TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NUM, COUNTY, STREET, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT. STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY. DISTRICT, STRE
TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
TOWN

TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY. DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY. DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
DISTRICT, TOWN

DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

DISTRICT

COUNTY. DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, STREET

© 2021 Unisys Corporation. All rights reserved.
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Common Fields
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Members Data tems Summary Methods Referenced Referenced By  Updated By Read By Database Reads Updates Profiles Documentation GSD's Used Folders Fixed Screen Common Fields Graphical Screen

ADDITIONAL AD

DRESSES

EXT DTSR ASSERIA  POSTALNANE: AsSEring [46]

Address Number

Postal Name

Building Name
Number/ treet

District
Town

County

Post Code
Tel. Number

Short Description

Description

Use for Customer 1

DISP_LIT28: AsString [28]

[AMS_PNAME: AsString [30]

[BUILD_NAME: AsString [40]

BUILD_Y [FTREET: AsString [

20]

DISTRICT: AsString [46]

[TOWN: AsString [30]

[COUNTY: AsString [25] |
[SHORT_DESC ]
DESC1: AsString [25]

Ext.

g Customer 2 Customer 3

Customer 4

F1 DISPLAY: AsString [35] {F55 F5_DISPLAY: AsString [30]
2 B DTSRI AV "AcS¥ring 381 iFAA FANTSPIAV: B<S¥ring 1341
—] Nexct
B ANK BRANCH DETAILS
Sort Code BACS STQ: AsString [40]
Title Code [TITLE
BANK TITLE: AsString [78]
Branch Name [TITLE_1: AsString [39 |
(contd) [TITLE_2: AsString [39]
Manager MANAGER: AsString [40] |

Building Name [BUILD_NAME: AsString [40]

Street
District
Town
County
Postcode
Telephone

BACS Exemption

SR

House Number

[STREET: AsString [4@]

PISTRICT: AsString [40]

[TOWN: AsString [30]

[COUNTY: AsString [25]
IPOSTCODE: Ag
ELEPHONE: AsStr:

Fax Numbe

r |FAX_NO: AsString

"

Ispec
ACs14
ACS30
ADMO1
ADMOG
ADMOS
ADM10
ADM18
ADM30
ADMS3
ADM70
ALCO1
ALE30
ALMO3
ALMOS
AMLOT
ASY81
BAFO1

BAF20
BAF24
BNKOT

CRDO1

Description

AMS Address Dataset

AMS Incoming Calls/Letters
Amears Progress Report
Summary of amears letters
Summary of assurance policies
Redemption rectfications

LIFE & NON-LIFE INSURANCE COM.

Amears Admin & Receivership
History of Not of Post Jud Int
Unsecured Arrears Progress Rep
COAST Interface

AMS Adhoc Case Review
EMAT Application Enquiry
MAES Loan Details

D and Address Verfication
AMS Batch Requests

Branch Details

Agency Details

Brand Details Maintenance
Atemative Brand Name & Addr
Bank account details

Bank branch details

CARD PAYMENTS
Register/Cancel R85
Mortgage Inquiry

Customer details

CUSTOMER BY CORRES. ADDRESS

Ad-Hoc Customer Details
Business Customer Details
CUSTOMER DETALLS
Mortgage Customer Detas Il
Applicant Related Addr Details

AVAILABLE REFERENCE ADDRESSES

Mortgage Customer Detals il
Customer Merge Preview

CUSTOMER IVA/BANKRUPTCY DETAIL

Maintain Cust FSCS Eig Dets
Debt Agency Details

Inv. A/C Comespondance Add.
CHEQUEBOOK REQUESTS
MAINTENANCE OF CARD
Check digt calculation

HLC CALCULATION
underwiting analysis/authoris
LOAN OFFER

LOAN CANCELLATION
Unsecured Funding Cpny Detais
Funding Company detai - Part1
Letter Reference Organisations
Unsecured Loan Settlement

Member Of Dynamic Search  TFS Check Outs  Audi * |
Common Fields e

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, STREET, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT. TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT. STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT. STRE
COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT. STRE
COUNTY, DISTRICT, STREET. TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NUM, COUNTY, STREET, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT. STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY. DISTRICT, STRE
TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
TOWN

TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
DISTRICT, TOWN

DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

DISTRICT

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

COUNTY, DISTRICT, TOWN

BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT. STRE
BUILD_NAME, BUILD_NUM, COUNTY, DISTRICT, STRE
BUILD_NAME, STREET

© 2021 Unisys Corporation. All rights reserved.
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Duplicate Code

UNISYS|

Securing Your
Tomorrowe

Methods Referenced  Referenced By Updated By Read By Database Reads

I - N )

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
a7
48
49,
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79;
a0

:ME; ERROR (Action must ADD, CHG or INQ)

:CD4141690 Start of Logic
Move GLB.COPY GG_EWE.GG_EWE_IN.GP_EWE_COPY
Move GLB.SPACES GG_EWE.GG_EWE_IN.GP_EWE_FOCUS
Move GG_EWE.GG_EWE_IN.GP_EWE_PRIORITY

Move "614" GG_EWE.GG_EWE_IN.GP_EWE_CODE

Move "CUSO1" GG_EWE.GG_EWE_IN.GP_EWE_SOURCE
Move "Action must ADD, CHG or INQ"
ERRWARN_ERROR ()

:CD4141690 End of Logic

EndExit

DoWhen (MAINT <> GC_INQ)
Move ISPEC GD_ISPEC
GL4_UPD_CHECK()

End

Move GW_WORK.GW_FILLER GW_CUS_MAP

:checking whether customer number has been changed

DoWhen (GW_CUS_MAP.GW_CUS_CUST_NO <> CUST_NO!

Move GC_Y GW_CUS_MAP.GW_CUS_POPUP
Else

Move GC_N GW_CUS_MAP.GW_CUS_POPUP
End
Move MSTATUS M_STATUS
Move CUSCAT cUS_cat

LookUp GC_PARAM PARO2
SingletonLookupCheck ("GC_PARAM") : Added by migration
DoWhen (GOTOSTAFF = GC_Y)
DoWhen (CUSO01.STAEFF = GC_N)
:ME; ERROR (Customer is not a Member of Staff)

:CD4141690 Start of Logic

Move GLB.COPY GG_EWE.GG_EWE_IN.GE_EWE_COPY
Move "GOTOSTAFE™ ; ] _EWE_ 1
Move 0 GG_EWE.GG_EWE_IN.GE_EWE_PRIORITY
Move "615" GG_EWE.GG_EWE_IN.GP_EWE_CODE
Move "CUSO1" GG_EWE.GG_EWE_IN.GP_EWE_SOURCE
Move "Customer is not a Member of Staff"”
ERRWARN_ERROR ()

:CD4141690 End of Logic

:CU; GOTOSTAFF
EndExit
End

DoWhen (MAINT = GC_INQ)

NAlThan (FTIQT MR = ATR 7FDAQY

Updates Auto Read By Profiles

"GG_EWE.GG_EWE IN.GP_EWE_FOCUS

Documentation GSD's Used Graphical Screen  Fixed Screen  Common Fields

:CD4141690 D

:CD4141690 2

GG_EWE.GG_EWE_IN.GP_EWE_DESC

:CD4141690 A

:CD4113161 A
:CD4113161 A
:CD4113161 2
:CD4113161 A
:CD4113161 2
:CD4113161 A

:CN008531 A

:CD4141690 D

:CD4141690 2

GG_EWE.GG_EWE_IN.GE_EWE_DESC

:CD4141690 A

:CD4141690 D

Member Of Dynamic Search  TFSCheck Outs Audt Help  Prepare)  [«[*]
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Identifying Duplicate Code Patterns

* Highlight the common lines

* Select option to find ‘Find Duplicate
Source’

= Matrix will perform a ‘fuzzy’ search
- Ignores strings and integers

- Searches for ‘similar’ data items using
Levenshtein algorithm

UNISYS | sangrow

:CD4141690 S

Move GLB.COPY
Move GLB.SPACES

tart of Logic

:CD4141690 A

GG_EWE.GG_EWE IN.GP_EWE COPY
GG_EWE.GG_EWE_IN.GP_EWE FOCUS

GG_EWE.GG_EWE_IN.GP_EWE SOURCE

GG_EWE.GG_EWE_IN.GP_EWE DESC

:CD41416590 A

Move 0 GG_EWE.GG_EWE_IN.GP_EWE PRIORITY
Move "614" GG_EWE.GG_EWE_IN.GP_EWE_CODE
Move "CUSO1"

Move "Action must ADD, CHG or INQ"
ERRWARN_E '
:CD4141690 Copy
Select All
EndExit
Go to Line
DoWhen (MAINT < Find Text

Move ISPEC
GL4_UPD_CHE
End

Move GW_WORK.GH

:checking whetl
DoWhen (GW_CUS |
Move GC_Y
Else
Move GC_N
End

Find usage in CUSO1.Prepare
Find usage in CUSO1
Find Usage in Model

Collapse All
Expand All

Wrap Lines

Clear Comparison Source
Compare with CMS02.Main

changed :CD4113161 2
0) :CD4113161 2
:CD4113161 2
:CD4113161 2
:CD4113161 2
:CD4113161 2

Move MSTATUS

Find Duplicate Source

»

Move CUSCAT

Compare with

»

LookUp GC_PARAM

SingletonLookupCheck ("GC_PARAM")

PARO2

In current Method

In current Entity

In Segment boss31 2

: Added by migration

© 2021 Unisys Corporation. All rights reserved.

26



Duplicate Code

UNISYS|

Securing Your
Tomorrowe

Code To Match

1 |Move GLB.COPY

GG_EWE.GG_EWE_IN.GP_EWE_COPY

2 Move "GOTOSTAFE" GG_EWE.GG_EWE_IN.GP_EWE FOCUS
3 Move 0 GG_EWE.GG_EWE_IN.GE_EWE_PRIORITY
4 Move "615" GG_EWE.GG_EWE_IN.GE_EWE_CODE
5 Move "CUSO1" GG_EWE.GG_EWE_IN.GP_EWE_SOURCE
6 Move "Customer is not a Member of Staff” GG_EWE.GG_EWE_IN.GP_EWE_DESC
7 ERRWARN_ERROR ()

Method Line No  Description

CUSO1 Prepare 30

CUSO01 Prepare 66

CUSO1.Prepare 8

CUSO1 Prepare 115

CUSO1 Prepare 141

CUSO1 Prepare 165

CUSO1 Prepare 202

CUSO1Prepare 232

CUSO01 Prepare 250

CUSO1Prepare 335

CUSO1 Prepare 367

CUSO1 Prepare 400

CUSO1 Prepare 439

CUSO1 Prepare 457

CUS01 Prepare 490

CUSO01.Prepare 509

CUSO1Prepare 553

CUSO1 Prepare 572

CUSO1Prepare 530

CUSO1 Prepare 608

CUSO1 Prepare 627

CUSO1Prepare 645

CUSO01 Prepare 668

CUSO1Prepare 691

CUSO1Prepare 714

CUSO1Prepare 733

1SN Pranars 780

:CD4141690 Start of Logic

GG_EWE.GG_EWE_IN.GP_EWE_DESC
:CD4141690 A

:CD4141690 D

:CD4144151 A

:CD4144151 A

:CD4141690 D

:CD4141690 A

GG_EWE.GG_EWE_IN.GP_EWE_DESC
:CD4141690 2

:CD4141690 D

:CD4141690 D
:CD4141690 D

CUSO1 Prepare
aPE
88
89 Move "Please enter a customer number"
20 ERRWARN_ERROR ()
o1 :CD4141690 End of Logic
92
93 :CU; CUST-NO
24 EndExit
95, DoWhen (GOTOSTAFF = GC_Y)
26 Recall CUS46
97 EndExit
98
99 :Below code is added as part of CR7020-WBBS
100 Move CUST_NO GG_ACS.GG_ACS_IN.GP_ACS_CUS
101
102 CHK_ACC_CUS_ST()
103
104 DoWhen (GG_ACS.GG_ACS_OUT.GP_ACS_MSG <> GLB.SPACES)
108 EndExit
106 :Above code is added as part of CR7020-WBBS
107
108  End
109
1100 DoWhen ((GOTOSTAFF <> GC_Y) AND \
111 (GOTOSTAFF <> GC_N))
112 :ME; ERROR (Please enter Y or N in Go to staff)
113
114 :CD4141690 Start of Logic
115 Move GLB.COPY ;_EWE.GG_EWE_IN.GP_EWE_COPY
116 Move "GOTOSTAFE" GG_EWE.GG_EWE_IN.GP_EWE_FOCUS
117 Move 0 GG_EWE.GG_EWE_IN.GP_EWE_PRIORITY
118 Move "617" GG_EWE.GG_EWE_IN.GP_EWE_CODE
119 Move "CUSO01" GG_EWE.GG_EWE_IN.GP_EWE_SOURCE
120 Move "Please enter Y or N in Go to staff"
121 ERRWARN ERROR ()
122 :CD4141690 End of Logic
123
124 :CU; GOTOSTAFF
125 | EndExit
126
127
L1 PP —
129 | :#* Disability Code Validation **
D30 | (AR AARARARAAARRAA AR AR AR AR AR AR AR
131
1320 DoWhen ((MAINT = GC_ADD) OR \
133 (MAINT = GC_CHG))
134
135 DoWhen ((APP_TO_AC <> GC_Y) AND \
136 (APP_TO_AC <> GC_N))
137 :ME; ERROR (Apply to linke
138 :d accounts must be Y or N)
139
140

:CD4141690 A

© 2021 Unisys Corporation. All rights reserved.
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’ What do | need to test?




What needs to be tested?

* If | change a method, what calls it?

- Need to find all components which
invoke this method, directly or indirectly

= Can be difficult to determine if method
is nested in other calls

* Matrix can perform ‘reverse call

stack’ search

- Given a method or list of method
names can find who calls the method

recursively

* Focus testing effort on what needs to

be tested
UNISYS | sangrow

SV102.Main
IFAQ01.Main

[BV160.Mainj==={NV_ON_BOARD}==sINV_UPDp=s{NV_UPD_IA1]
MAP15.Main
MAP21.Main
IFA09.Main

IFA06.Main
CTT60.Main
TRI60.Main
MAP03.Main
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Method Call Stacks

UNISYS|

Securing Your
Tomorrowe

DEHe
Summary ACC_BNK_FACIL ACS_CRT_REV
- ACC_BNK_FACIL

CTT60 Main
IFAQ01 Main
IFAD6 Main
IFA09.Main
INV_UPD_IA1 - Update Savings Account Details
& INV_UPD - Update Savings Account
- INV_ON_BOARD - Savings Ac On Boarding Wrapper
SV160Main
MAP03.Main
MAP15.Main
MAP21Main
SV102.Main
TRI60.Main

Caling Method
CTT60.Main
IFAQD1 Main
IFAQ6.Main
IFA09 Main
MAP03.Main
MAP15,Main
MAP21.Main
SV102Main
SVI60.Main
TRI0.Main

5V160.Main

aPE
618

619 : —
620 | Move SRV_TKTREF
621 | Move SRV_ORGREF
622 | Move "SV160"

623

Owner  Line No  Description

CTT60 3724  CASHIER ACCOUNT OPENING
IFA1 7759 Banking Facilty Management

IFAO6 119 CHEQUEBOOK REQUESTS

IFAD9 1572 MAINTENANCE OF CARD

MAPO3 491  ACCOUNT DETAILS

MAP15 38 Facitties Applcation

MAP21 717 ACCOUNT DETAILS (FURTHER LOAN)
SVI02 6192 Open Investment Account

SVIE) 630  Savings Account On Boarding

TRIG0 18832  Investors Account Opening

GG_IOB.GG_IOB_IN.GP_IOB_TKTREF
GG_IOB.GG_IOB_IN.GE_IOB_ORGREF
GG_IOB.GG_IOB_IN.GP_IOB_SOURCE

624 DoWhen (SCREENSKEL_ADMS5.SRV_USER <> GLB.SPACES)

625

Move SCREENSKEi_ADMS -SRV_USER

626 | Else

627

628 | End
629

Move GW_WORK.GW_USERCODE

630 | INV_ON_BOARD()

631

633

632 | : Error/Warning Handling

634/ DoWhen ((GG_IOB.GG_IOB_WORK.GP_IOB_ERR = GC_¥) OR \

635
636
637
638
639
fan.

(GG_TOB.GG_IOB_WORK.GP_IOB_WRN = GC_¥))

:MV; GLB.ZEROS

Move GC_1 GI_IOB_MSG

GI-IOB-MSG

GG_IOB.GG_IOB_IN.GP_IOB_USER

GG_IOB.GG_IOB_IN.GP_IOB_USER

:CD4146208 D
:CD4146208 A

© 2021 Unisys Corporation. All rights reserved.

30



Graphical View of Method Call Stac

UNISYS|

| Type Methods

Securing Your
Tomorrowe

~ |ACC_BNK_FACIL j | Show All | Back Show Inbuilt Methods

>

MAP21.Main

691
692
693
694
695
696
697
698
699
700
701
702
703
704
708
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723,
724
725
726
727
728
729
730
731
732
733
734
735
736

‘wre

::Following line added as part of CNO03603 A ~
ZLookUp CUS02.CUST_NO CUSO1 GS GD_STATUSL

] DoWhen (GD_STATUS1 = GLB.SPACES)
Move GC_Y SD_CREATE_FAC

:CN003603 2
:CN002742 A

Following added as part of CN002742 2

1 DoWhen ((CUSO01.BIRTHDATE <> GLB.ZEROS) AND \
(CUSO1.BIRTHDATE <> GC_99999999))
Move CUSO01.BIRTHDATE

GLG_CALC_AGE_¥2()

GP_Y2_DATE

] DoWhen (GD_AGE < IFA02.MIN_AGE)
Move GC_N B

End

D_CREATE_FAC

] DoWhen (SD_CREATE_FAC = GC_Y)

Move GW_WORK.GW_SUBACCNO.GW_INT_ACCT

Move SUB_DISP1

Move IFA02.FAC_CDE ; |
i GG_ABF.GG_ABF_IN.GP_ABF_APP_REQ
Move CUS02.CUST_NO

Move GC_A

)

- GG_ABF.GG_ABF_IN.GE_ABF_ACC_NO
GG_ABF.GG_ABF_IN.GP_ABF_SUB_NO
GG_ABF.GG_ABF_IN.GE_ABF_FAC_CDE

GG_ABF.GG_ABF_IN.GP_ABF_CUST_NO

Add GC_1 SD_MAXHOLDER

End
End

] DoWhen (SD_MAXHOLDER >= IFA02.MAXHOLDER)
ak

Bre:
End
End
End

Move MAR34.LAST_CHG
Move MPRO1.EXCLUDE

SD_LASTCHG
SD_OLD_EXCLUDE

738
739
740
741

Every MPRO1.MPRO1_003 (MPR_CODE_&)
Break

:CN002742 A
:CN002742 A
:CN002742 A
:CN002742 A
:CN002742 A

:CN002742 A
:CN002742 A

:CN002742 A
:CN002742 2

1503813 A
1503813 A
1503813 A
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Matrix Futures




Possible Matrix Futures

° Matrix is constantly evolving/being
updated

- Most new features are user suggested
enhancements/updates

* Possible future updates

nnnnnn

- Graphical view of Ispec References

- Graphical view of Method call stack

mmmmmmmmmmmmm

\\\\\\\\\\\\

nnnnnnnnnnnn

nnnnnnnnnnnn

- Automated Documentation Production e : Frr .
- 27?7

*Let us know what would be useful

°
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Summary

lterative Measurement is key

Are we improving?
Address the complexity to reduce testing required

Matrix can help identify complexity
How do we fix it?

° 2
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