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SQALE Model

Factors
Non — compliances with " Remediation & Non -
) on . .
Quality model SQALE quality model Remediation Remediation cost
Remediation | factor
factor (cost incurred
(cost of by not
rectifying a rectifying a
Sub single non- single non- .
Characteristic | characteristic compliance) | compliance) File,
Maintainability Readability File size (LOC) < 1000
1 4 10 4,10
The code follow
consistent indentation
rules
Understandability
1 1 2 4 2,4 2,4
2 X 7 100 - 14, 200
Testability Unit testing
testability 3 1000
Number of ind. test
paths within a module 3 1 10 3,30
(v(G)) <15
Number of parameters
in a module call (NOP) 1 3 15 3,15

<7
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Factors and types

File size (LOC) <
1000

The code follow
consistent
indentation rules

Number of ind. test
paths within a
module (v(G)) <15

Number of
parameters in a
module call (NOP)
<7
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Remediation

type

Typel
Type2
Type3

Type4d

Type5

Remediation

factor (hours)

Repair action

Corrigible with an automated tool, no risk Change in the indentation 1
Manual remediation, but no impact on compilation Add some comments 2
Local impact, need only unit testing Replace an instruction by another 3
Medium impact, need integration testing Cut a big function in two 4
Large impact, need a complete validation Change within the architecture 7

In order to avoid having to specify remediation and non-remediation factors for
each rule, these are mapped into 5 remediation types and 5 non-remediation
consequences. To make the analysis meaningful from an economic perspective,
these should reflect the actual consequences to the organization

Non- Non-
remediation Remediation
type Consequences Factor
Blocking Will or may result in a failure Division by zero 1,000
High Wil have a high/direct impact on the maintainance cost Copy and paste 100
Medium Will have a medium/potential impact on the maintainance cost Complex logic 15

Low Wil have a low impact on the maintainance cost Naming convention 10
Report Very low impact, it is just a remediation cost report Presentation issue 4



SQALE’s Hierarchies

The SQALE Analysis Model insp%e;rit

Aligning for Customer Value

% For a given couple {A,Q}, SQALE provides a simple rule to

Sub-characteristic

R | Measure/rule
equ:rements in Scope

A

7~ N\
Req_1 Req_2 Req_3 Req 4 Req5 Req6 .. Req_99
File_1
File_2
File 3
File_4
3
Component
File
File_99999

Remediation costs table

The positions into the 2 hierarchies define the perimeter of remediation costs to be added

Source Cocle Cuality Evaluation:
The SQALE method, Letouzey, 2011
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Indices and consolidate indices

s HEEEEEEENENENEENY EEEEEEEE
* HHEEEEEENEENNENESY EEEEEEEe
Maintainability 4 10
24 24 SMI 2
Security
14, 200 ssI o

= HTHINRRARCEESEEEY NENENEER
< HHNEREEREERNSENY NENENEEN
« IHIRREEREEEEEENY EENENEEN

Testability
3,15
ST 3 3
3,12

Consolidated indices

2015 (c) Eduardo Miranda 5



Business Impact

Sub
Characteristic | characteristic F|Ie1

Reusability
Portability

Maintainability

Security

Efficiency

Changeability

Reliability

Testability

Readability 4 10
2,4 2,4
Understandability

Unit testing
testability
3,15

Business Impact Index = SBII

2015 (c) Eduardo Miranda 6



Strategies

N _a o
The SQALE Debt Map inspearit Optimize your remediation budget inspearit
% An analysis indicator valid at all artifact level. Use the ; ’ ¢ :
business impact to support the business perspective % Use the impact/cost ratio to support the combined perspective
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% The SQALE Pyramid provides a technical perspective: Impact
on the project’s activities
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g SQALE Pyramid Cost® Totall
) Portability 08 13144
O
'8 Maintainability 353.7 [1.3136
v Security 321 9599
S Area of concern
£ encency 21 o278
8 crangeaooy I~ 6687
= Reliability = } 1460 2230
Testabiity [ b 770 770

Adapted from Source Code Quality Evaluation:
The SQALE method, Letouzey, 2011



SQALE Pyramid: Discussion

Reuse

While the pyramid makes sense in terms of its levels, impact
should be measured by the non-remediation cost and not by

the cost of fixing it

V.
Analyze your Technical Debt inspearit
iifjofabiky % The SQALE Pyramid provides a technical perspective: Impact

By fixing testability on the project’s activities
first you avoid the SQALE Pyramid Costl Total
recurrent, non- Portabiity [ oc 1o14s
remediation cost of Maintainabiity | | oso 7 13136
testing non- Security 1§ 321 9509

e SOALE Method compliances every Emciency [T 391 9278

e ethod for . . -

Evaluating Technical Debt time you repair Changeability _/g 665.7

Jean-Louis Letouzey, ICSE 2012 . . Reliabili .~ 146.0 2230
something higher-up eliability These are the 1460 :
in the SQALE pyramid Testaviity [ 170 770

remediation costs of
each characteristic.
These costs do not
recur. Once you fix the
non-compliances they
are gone

o]
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Questions?



