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Motivation

AWhy need the quality of Software?
AWhy software Is important?
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How to produce quality of Software?

AWho is important?
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2. Related works(cont.)

O TMM(Test Maturity Model)
— 1996 Dr.Burnstein at IIT, Chicago

— based on CMM(Capability Maturity
Model)

— 5 1level of maturity
— Assessment Model

— Process for Test Organization
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2. Related works({cont.]

Indicate / \ Contain

Testing Maturity
capability goals

* supported by

Maturity
subgoals

# achieved by

Activities/tasks/
responsibilities

address/

Implementation
and organizational
adaptation

* organized by

Developer/

Manager Tester

[ Original TMM
Structure ]

Level 5: Optimization/Defect Prevention and

Quality Control

Test process optimization

Quality control

Application of process data for defect
prevention

Level 4: Management and Measurement

Software quality evaluation

Establish a test measurement program
Establish an organizationwide review
program

Level 3: Integration

Control and monitor the testing process
Integrate testing into the software life cycle
Establish a technical training program
Establish a software test organization

Level 2: Phase Definition

Institutionalize basic testing techniques and
methods

Initiate a test planning process

Develop testing and debugging goals

Level 1: Initial
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3. Simplified TMM

Indicate Contain

Maturity
goals

Testing
capability

supported by

Maturity
subgoals

Maturity
subgoals

Maturity
subgoals

achieved by

Activities/tasks/
responsibilities

Activities/tasks/
responsibilities

Activities/tasks/

responsibilities

Manager/Developer/Tester

Simplified TMM Framework

Use for Assess

ent

Test Process

-

-

|

T™MM

TP

Define

Maturity SubGoal

ATRs

Managers

Developers

Users/Clients

|An organizationwide committee(s) or group on
testing and debugging i formed and provided
lwith funding and support. The committee(s)
develops, documents, distributes, and supports
procedures, goals, and policies for testing
debugging. The goals, policies, and procedures,
once approved, are put in place and
pericdically reviewed.

211

| |as comembers.

Provide leadership, adequate resources, and
funding to form the committee(team or task

force) on testing and debugging. The committee
makeup is manageria, with technical staf senving

|Work with management to develop testing
and debugging policies and goals.

Make avalable any pre-essting or sample
Hesting/debugging policies nd gosls.

2

Participate in the team that oversees
testing/debugging policy compliance and
change mznagement

policy development.

| |eompliance and policy change-making

|Assume 3 leadership role in testing/debugging

Develop test plans that are in compliance
[with testing policy

Support the recommendations and palicies of the
committee by:

|—distibuting testing/debugging goal/policy
documents to project managers, developers/
testers, and other interested staff, and soliciting
feedback from these groups

| —sppointing a permanent team to oversee

4|

Become familiar with the approved set of
testing/debugging goels and polices,
keeping up-to-date with revisions and
making suggestions for changes when
appropriate

Ensure necessary training, education, and tools to
carry out defined testing/debugging goals and
policies are made available.

5

Set testing goals for each project at each
level of test that reflect organizational
ltesting qoals and policies.

Testing and debugging policies/qoals are

o Promote the cultural changes needed to
implement the testing/debugging policies.

6

Carry out testing activities that are in
compliznce with organizational policies.

212| 7 [Work vith project managers to develop a
refleced nprjec/test plans 7|Assign responsibilities or testing and debugging. | 7|defect classification scheme and defect
repostory
Encourage inpulfeedback from key users/clnt
groups for testing/debugging policies
|A basic defect classification scheme is. Ensure that there is support for development of a "
2.1.3 |established, and a basic defect repository is put simple defect dassr‘\[mn scheme ansanm 8&“”{“ et occurtng in ach profect i
- e defect repository.
into place. 9|repository. The classification scheme and
epository should be availzble for all project
personnel to study and access.
Ensure that developers (testers) are familiar with
1p|the defect clasification scheme and record .
214 Simple testing and debugging measurements defects occurring for each project in the J Participate in periodic reviews of

are identified and collected.

policies and goals.

Users/clients give input/feedback on testing
and debugging goals and policies when
solicited by management. (These groups play
an indirect role in the formation of an
organization's testing/debugging goals and
polices since these goals and policies reflect
the organization's eforts to ensure
customer/client/user satisfaction. Feedback
Iiom these groups should be encouraged by
management and SQA. In general, the needs
of its customers and the overall marketplace
will have an impact on the nature of an
organization's testing/debugging goals and
policies )

repository.
1 Pericdically review testing and debugging goals
and policies.

Test Attributes to Maturity Level collation Matrix

Enhanced TMM

Hengik University
Software Engineering
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How t0 make
Simplified Test Maturity Model?

dSimplitied TMM Development Process
— Step 1

 Changing the sentence of TMM documents into a table.
— Step 2
 Determining Goodness—of-fit of each TMM ATRSs.
— Step 3
* |dentifying relationship between the maturity subgoals and ATRSs.
« Merge each ATRs into the one ATRs.

- Step 4
 Adding TPl next attributes into TMM.

Heanglk University

Software Engineering
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Simplified Test Maturity Model

d Step 1 — Changing the sentence of TMM
document into a table

- 1.1 Step

Changing the levels into a table.

- 1.2 Step

Changing the maturity goals into a table.

- 1.3 Step

Changing the maturity subgoals into a table.

- 1.4 Step

Changing the ATRs(Manager, Developer, User)
into a table.

First Step

r__'\

Level |l
i [Tevel 2 | create
\ Level 3

Level I Maturity Goal

Level 2 " 21

Level 3 _ 31

Third Step

Ul B BN N

Level | Maturity Gog Maturity Subgoal

Level 2 21

22

Level 3 31

32

\

LRPER I
212

l 221 I

| 222 |
311

I 512 |
321

| JEPP l

add

Fourth Step

Level

Maturity Goal

[ 4
Maturity Sulqoal

ATRs{Activitiestasks/responsibilities)

Manager | Developer | UserjClient

level2 21 1

) paal

level3 31 AR

2 VAl

Manager 1 Developer 1 User/Client 1
I Manager 2 Developer 2
Manager 3 Developer 3

add

I Manager 4 Developer 4
Manager 1 Developer 1 User/Client 1
I Manager 2 Developer 2 User/Client 2

—-—e = =m

Manager 3 Developer 3
Manager 4 Developer 4

Software Engineering
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Simplified Test Maturity Model

dStep 1 — make tablization with TMM
documents of all Maturity Goals

+ TMM Level 2: Phase Def

MATURITY GoaL 2.1: DE
Depuccing GoaLs AND Poll

The purpose of this goal is to differentiate clearly the processes of testing
and debugging. The
identified. Responsibilitics for cach must be assigned. Policies must be

Lor TESTING AND

als, tasks, activities, and tools for each must be

established by

processes
MaT
211 4

and debugging

projectitest plan]
213

basic defect repd
214

and collected.

+ TMM Level 2: Phase Definition

MATURITY GoaL 2.1: DEvELOF TESTING AND
BUGGING GOALS AND POLICIES

Recall that at TMM level 2 there s no requirement for a dedicated testing
group, so ATRs are formally assigned t developers only. If an organi
zation docs have a group of test specialists, then the developer ATRs can
be transfersed to this group.

ATR: FOR MANAGERS (UPPER, AND
PROJECT MANAGEMENT)

the com-

mittee (tcam or task force) on ecsting and debugging. The committee:
makeup is managerial, with technical scaff serving as comembers.

+ Make available any pre-existing or sample testing/debugging policies
and goals.

+ Assume a keadership role in testing/debugging policy development

«  Support the recommendations and policics of the committee by:

—distributing testing/debugging goal/policy documents to project
managers, developersitesters, and other interested staff, and solic-
iting feedback fram these groups;

—appointing a penmancnt team to oversee compliance and policy
change-ma

« Ensure neccssary training, cducation, and tools to carry out d
resting/debuging goals and policies are made available.

* Promote the cultural

ging policies.

implement the

Result

TMM Document

ATRs
Level Maturity Goal :
M. D Users/Clients
Provide leadership, adequate resources, and
funding to form the committee(team or task
1[foce) on testing and debugging The comittee | 1 4Ort WIth managemert to develop testing
makeup is managerial, with technical staff serving 99Ing P g
35 comembers.
Make available any pre-existing or sample Participate in the team that oversees
an orgroupon| 2 /debugging polcies snd gosl. 2) t;satlr:vgge/debuggmg policy compliance and
testi d deb fo d and ided
it funding and supgort. The commit(s | 3| AHme 3 leadership roe i testing/debugging Develop test plans that are In compliance
develops, documents, distributes, and supports [—120CY - uith testing policy
211 crocedures, goals, and policies for testing Support thebretcmmendatmns and policies of the
. g ittee by . .
debugging. The goals, policies, and procedures, commr Become familiar with the approved set of
once approved, are put in place and triouing testing/debugaing goaboliy testing/debugging goals and policies, Users/clients give input/feedback on testing
periodically reviewed 4 proj ges developers/ 4|keeping up-to-gate with revisions and and debugging goals and policies when
A g making suggestions for changes when solicited by management. (These groups play
appropriate. an indirect role in the formation of an
—2ppointing 2 permanent team to oversee organization'’s testing/debugging goals and
E“’"P“‘*”‘””d Fic“‘ ["a"d 9”23‘“” = = = - e polices since these goals and policies reflect
Level 2 Develop Testing And Debugging Goals neure necessary training, education, and tools to et testing goals for each project at éac lthe organization's efforts to ensure
Phase 21 e Policies 5| earry out defined testing/debugging goals and 5|level of test that reflect organizational etomertelontiuser eatistaction. Feedback
nass policies are made available. testing goals and policies. fom th ol b o
Definition Promeote the cultural changes needed to Carry out testing activities that are in om these groups shauld be encouraged by

Testing and debugging policies/goals are
reflected in project/test plans.

™
=
o

implement the testing/debugging policies

6|

7|

Assign responsibiltes for testing and debugging.

ompliznce with organizational policies.
[Work with project managers to develop @
t classification scheme and defect
repository.

A basic defect classification scheme is
2.1.3 |established, 2nd 2 basic defect repository is put
into place.

Encourage input/feedback from key Users/client
groups for testing/debugging polices.

Ensure that there is support for development of 3
simple defect dlassification scheme and 2 defect
repository. The classification scheme and
repository should be available for all project
personnel to study and aceess.

Record defects oceurring in each project in
the defect repository

Simple tecting and debugging mezsurements
are identified and collected

Ensure that developers (tecters) are familiar with
the defect classification scheme and recor

10} gefects occurring for each project in the
repository
La[Periodically review tesing and debugging gode

and policies.

Participate in periodic reviews of
testing/debugging policies and goals.

management and SQA. In general, the needs
of its customers and the overall marketplace
vill have an impact on the nature of an
organization's testing/debugging goals and
palicies.)

S_TMM Tablization

Heanglk University
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Simplified Test Maturity Model

O Step 2 — Determining Goodness—of—fit of each TMM ATRs
Activities/Tasks/Responsibilities
— Decide suitability of TMM ATRs for Korean Small & Medium
Company
— Describe decision method as follows.

ATRs

Managers Developers Users/Clients
-
Partly+Fitness I

PR S S —
jamt it i 5 rfcipate in the team that oversees

Maturity Goal

IWork with management to develop testing
and debugging policies and goals.

2 Eitnes 2|testing/debugging policy compliance and
o e e mm )| |change management
 [Assume s leadersip role n testing/debugging Develop test plans that are in compliance
de

decision description i I I

cestnydebugoing gosk ond polices, Usersiclients give inputtfeedback on testing

Unfitness I keeping up-to-date with revisions and and debugging goals and policies when
making suggestions for changes when solicited by management. (These groups play

Fitness available attribute Accept i | b o ot n

c nce lic - polices since these goals and policies reflect

. . Coion " . Ensure necessary training, education, and t00ls 10| _[Get testing goals for each project at each ;
H T G0als | 5| arty out defined testing/debugging goals and 5]level of test that reflect 1the organization's efiots to ensure
nd Policies satisfation. Feedback
policies are made available. testing goals and policies. iy e e
Promote the cultural changes needed to |Cammy ot testing activites that are in om these 9'““";;@;“ \ o E"Ej“’igg ‘é
implement the policies compliance with organizational policies management an In general, the needs
of its customers and the overall marketplace

with project managers to develop 2

will have an impact on the nature of an

Partly partly available attribute Accept e [ Y el et

Encourage Input/feedback from key Users/client
.I: 't roups for policies.
ithess M el |y s g o
simple defect classification scheme and a defect ”
e Ithe defect repository.
9|repository. The classfication scheme and
repository should be available for al project
personnel to study and access
Ensure that developers (testers) are familiar with
the defect dlassiication scheme and record

0] gefects occurring for each project in the ofPericpate in periodic reviews of
repository policies and goals.
12 [Periodicaly review testing and debugging gosls
and policies

Heanglk University
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Simplified Test Maturity Model

O Step 2 — Goodness—of-fit decision Result of TMM ATRS

[Original TMM]
Level
Maturity Goal 2.1
Manager’'s ATRs 1

Test Manager’s ATRs -
Developer/Tester 's ATRs 9
Total 20

[Simplified TMM]

Level
Maturity Goal
Manager’s ATRs
Test Manager’s ATRs
Developer/Tester’s ATRs
Total

Level 2
2.2
19
10
29

2.3
16

17
33

3.1
17

21
38

Level 3

3.2 3.3 3.4

10

6
16

11 12

= 13

10 12

21 37
Level 3

3|4
1£

25
Software Engineering
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Simplified Test Maturity Model

0 Step 3 — Identifying relationship between the maturity
subgoals and ATRs
— ATRs of TMM are connected with maturity goals.

— But ATRs of Simplified TMM are connected with maturity
subgoals.

— If all the ATRs be achieved, maturity subgoal be achieved.

— If all the maturity subgoals be achieved, maturity goal be
achieved.

Matu bGoal A5 _
Managers Developers Usfrs/Clients
o oM. > BEC rosB—. 2, r _— Ll

Assigned o

2.4 I

8 —
Develop test plans that are in compliance

[An organizationwide committez(s) or group o
testing and debugaing is formed and provided —

[with funding and support. The committee(s) i 3
5 1.1 |develops, documens, distibutes, and suppor G Assigned-to | with testing polc
procedures, gosls, and policies or testing
s S S 2.1.1 [ 1) ,
e approved e put 1 place and ( Assigned to Usds/clients give inputifeedback on testing
periodically reviewed ‘ LI goals and policies when
I I 2:1.4 Solicited by management. (These groups play
thi I an indirect role in the formation of an
i R organization's testing/debugging goals and
- — palices since these goals and palicies reflect
et testing goals for each project at each the: organization's efforts to ensure
N W i ‘t‘i‘sa‘n'; g‘i;“S‘:f“d’:f“;;’ga"‘mm"a‘ customer/clientiuser satisfaction. Feedback
5 [Promote the cultual changes needed to Carry out testing activities that are in from these groups shauld be encouraged by
implement the policies compliance with policies and SQA. In general, the needs
17 |Testing and debuafling are Work with project managers to develop 2 ofits customers and the overall marketplace
reflected in projectiest plans 7|Assign responsibilities for testing and debugging. |  7|defect classification scheme and defect will have an impact on the nature of an
repository organization's testing/debugging goals and
= Z v e policies.)
groups for policies.
4 basic detect clos licationaa s For development of 2 )
213 [established, and 3 basic defect repository is put | |simple defect classificatifp scheme ngsdetect | & ?;E‘fj’::; :“E;g” ng in each project in
o place. 9|repasitory. The classificaffon scheme and postory
repository should be avafble for al project
personnel to study and cess

Ensure that developers (fsters) are familiar with
|the defect classification §heme and record B
e s nd g messreens | 19| okl dosTeton B nd e LAssignedto |

are identified and collected () A—— 29

m Rl I
16

Heanglk University

Software Engineering



http://selab.hongik.ac.kr/
http://selab.hongik.ac.kr/

Simplified Test Maturity Model

0 Step 3 — Merge each ATRs into the one ATRS
— In ATRs of maturity subgoal, merge if similar activities on each Critical View.
— In “unfitness” case, delete attributes.

Maturity ATRs Maturity ATRs

ouboos

1 Unfitness 2.1.1 Integrate Manager 3

Suboos
2.1.1

@ntegrate Developer 4 S Q ‘_L Move Level 3
3 Integrate Developer 1 4 Integrate Manag@
4 Unfitness 9 Infegrate Manager 11
5 Fitness / 2.1.2 3 Fitness
11 Integrate Developer 9 5 Fitness
2.1.2 7/ Fitness 2.1.3 7/ Integrate Manager 9
Unfitness 8 Integrate Manager 9
2.1.3 9 Integrate Manageri0, 2.1.4 6 Fitness
Developer 7, 8
10 Integrate Manager 9

2.1.4 6 Unfitness 17

Heanglk University

Software Engineering
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Simplified Test Maturity Model

4 Step 4 — Adding TPl next attributes into TMM

— Compare TMM with TPl Next.

— |dentify each deficient test activity in maturity subgoal of TMM.

— Add P/ Next attribute into the deficient test activity of TMM.

* TP|: Test Process Improvement 18

Hengik Univers) ity

Software Engineering
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Simplified Test Maturity Model

dWe simplified with TMM.
— The comparison result were as follows.

T™M Simplified TMM
Level 2 Level 3 Level 2 Level 3

Maturity Goal 3 4 3 4

Maturity Subgoal 13 12
ATR

responsibilities)

12 14
(Activities/tasks/ @ @ @ ,ﬂ
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Visualized guideline model for measuring an
assessment model base on Simplified TMM

1 Easy to assess test organization with assessment model
Q Identify what to need and what to do more activity

O Then help and guide to enhanced level of TMM for small and
medium companies in Korea

L We just check each question in the assessment model at
right menu.

katurity Subgoal
Maturity Subgoals ‘ Procedures, abjectives, policy development documents O Yes @ Mo
- . Important equipment list O Yes ® No
£vel ‘

- M
; Resource mana gement plan 2 Yes @ Mo
.5"'
: 3 Maturity Subgoal 2.1.2
Organized workforce planning O Yes @ MNo
¥ g Test scenario 2 Yes @ Mo
vfﬂ Test plan O Yez ® No
\“
Bazed on test passed O Yez @ MNo
taturity Subgoal 213
Defect Iife cycle document O Yez ® Mo
Defect clazsification scheme documents O Yez @ MNo
Uze of defective store O Yez @ Mo
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Visualized guideline model
dLike Vitamin Bucket Model

I ety tbgca

i i1 10 I R -

M 0 A
w0 B R o D
el

el

Level 2

Heanglk University
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Easily guiding how to enhance level up

Maturity Subgoals

Level Maturity Subgoal
Level b (B 512 521 523 |53 b3z |- - - - - -
Level 5 Level 4 14,11 4.1.3 422 1423 1431 432 433 434 - -
Leval 3 13171 313 332 333 343 344 |-
Level 2
Level 4 Level 1
Maturity
313
Level 3 Subgoal
« [Defect life cycle record and definition
Acti « Development defect clagsification system and fault repository
cuon « Fault recording and docurmentation
Level 2
v Defect life cycle document
. » Required tems: faulty identifier, testers, test date, test subject, fitle, likelhood, severity,
Matunty SUbgoal 3 1 3 fault detailz, fault handling results, handler, processing date, type of processing, process
A t o descriptions, process validation results, verifier, verification date, test results, validate
cton . description
° DefeCt ||fe CyCle record and"- % Defect classification scheme documents
. ifi i 600 Output
Develoomen_t defeCt ClaSS|f|Cat|(?n . P.equireq ftems: used to define the defect classification swstem to suit the company's
» Fault recording and documentation test environment.
Output: v Use of defective store
O DefeCt ||fe CYC|e document » Establish a defect related to data storage and staff to establish a plan to take advantage
ege . of using faulty data.
» Defect classification scheme documents
» Use of defective store

22
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Conclusion

We propose Simplified TMM

JHelp to measure TMM for test
organization

JGuide what need to work more
maturity level

AWith our model, will apply two IT
companies with TTA in 2016
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Thank you
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