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Abstract Software development and management system has been needed to systematically.
Domestic companies in Korea want to improve their software quality with software certifications such
as capability maturity model integration (CMMI) and test maturity model integration (TMMi). But
current certification models must perform many activities on their process for software organizations.
Even test organization also takes a lot of time, manpower and cost to prepare TMMi. For this reason,
there is increasing a demand to make a slim certification model that reflects our domestic software
industry environment. TTA in 2015/2016 asks us to develop a new refined model for a slim test
organization of Korea's software industry environment. In this paper, we suggest a light-weighted
TMM for a slim test organization based on the original TMM. With this model, TTA can provide a
guideline for improving the test maturity level through assessing two domestic test organizations. As
a result, we expect to improve software quality with this model focused on a test organization.
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Test
SEATE 2017T9E FR(RER) Ao dmAATe] Y-S o}l EEHE 20179 119 29Y
g 7]12A7AF (NRF-2017R1D1A3B03035421)2F 2018 % % Hg414t (Received 29 November 2017)
PHEA FRE, B AN OIS 0S AN B Bg, & EESA 20189 449 23Y
At o] A9 Wol el A9](S1113-18-1001) (Revised 23 April 2018)
+ oSAlE gl - Eoludhw 7 e R REA T} AR 20189 49 24
kpbk5013@naver.com (Accepted 24 April 2018)
jang@selab.hongik.ac.kr Copyright©2018 g7 Batete] 1 79l H&olu} mS 5241 74, o] AE
oA A ARPEENEHEE LZESNEATE A9 o AA i o] Ui HARE 2 Oxg AREe] A 7. o] W,
kdkim@tta.or kr APEE 3 ko g ALgE 4 gl 3 Ho)A| 01] 221 #4E veA
o 8 Qo 3euign AFEHPRENFET w5 (Hongik Univ.) wajalor 3t} o] 9o Bhos Ba wix &3 A5 5 BE 53] A18a19]
bob@hongik.ac.kr 2 = AGol el s AbAY §71E 93 H]% 21 &8 ok gt}

(Corresponding author%]) A Byets] =5 2459 A63(2018. 6)



=W FaTRrIde] HAE 24

ZEdlo] Aol GsHel weh 2}

1.ME

A2 5% &
A AME VER
S7kskaL ok olel
7 S7reka Ao

o Q8 BAF A

]l B7F =aE AReA ARL2008) 9 32
A FE ARI2014) FoltHlz2l o] Al
E3 AZEole AR Aube] Az
A=A djsfer AA T glow, we 4 FE0 87
oh. meEp &ZES] 2iele] A

asmegols] FAo| vd BT =g

H]E3E o2 Bofola AZE 0] H|Fo]
e} AZEele] FH FAEE
a8y AZEY ol E

TE AL F7eta

Y
e
i
o\

32
n B
_IELE

% 1R H

B
SERERE

¢

FEE A

o] Bash,

o Yo} nEAC] Az E 0] ste] Fa3sir3].

7199 AZESC FE 3 2 A

A o2 AFS T PHe wy Fasith dx
U9 AZEY 2 ¥ % Rde Exo u
ket mdlle] X3, a7dte Eol vhEt4] 9
ME Thefst &5 2 AEES0] B W

537 e B2 A 98 9 oA

€0l dasit @A, orIdeE FHeE CMMIY
TMMi 22 &xEdo] F4 %7t Rds =48tz 3l
RAE5L ngolt AT FHelA =

el F27190 Agsted HAHoR oHy. 5 &

[5. meba sl 719 oEe mde =5
£ H @A QA oleld BAHOR s Axegol

F4 W7t 2dE S F2719 A8t

= g A%

34 ook mebd T LzEdel A B4 2 AR

240 PP B2E 44 Bd o] Basich

Ae AFstE HEE d5E 29

o
o1
¢
o

B =RoMde AFIdd HAE AsE Z9(Simplified
Test Maturity Model: sTMM)-& A¢Heit}, sTMM-=
T WIA/FA719e FE T8 S HE R
FAVIEHI(TTASE A A7 s 2ot o]
Rde 7]Ee] mdd vlg] BFrp Axp 9 JEE AEE
< W AR B2HA AR WEel, W WA/ F A
71gelA Bt A 88T F S ZFoE U|ugh

2 =Y 7A4L ded 2k 2FdAE VEY &
ZEdo] Bt BdES AUs)
AgslE HAE AsE 2dS A9yt 430 = 3
7t AE ARIE dFET AR R 5P AME A&
2 FE Ao A dFgo

2. 2ty AF

E 1L AZESY FF
w4 Asjolth. el

oy 77 EAgE AZEge] F4 B

wet opgel Bdo] EASH, QF3te FEol
[46]. HZE 24 F3& A% ZdEZe TMM(Test
Maturity Model), TMMi(Test Maturity Model Integra—
tion)o] Jom, HAE Z2Axa FAS 93 mde
TPI(Test Process Improvement)®} TPI Next(Test
Process Improvement Next)7} At} 3k 7Rul z27
9% Hr71s 93 2d2E CMM(Capability Maturity
Model)®} CMMI(Capability Maturity Model Integra—
tion)o] St} EF H&® wdlo] AHwkst g £ Jhd
H d3e dEl=olFul(IT) Y TMMe] 1tk TMM2
CMMI®] HZE RES 7|Hto=z Jpgd 2dojt)
CMMIE 7199 &£ZEdo] ZIA2E /Hidstr] 93
zdolt} A CMMIE AZE ] 7/ A F715
gez w, H2Ed Sstd 2de oflr. gl
Agaol B FF ZFA2 9@ A3} it o]

=

23

#1718 AsE 2d Bl

Table 1 The comparison of the existing maturity models [6-9]

Model T™MM TMMi TPI next CMMI
Organization T TMMi Foundation SOGETI SEI(CMU)
Type Maturity Model Maturity Model Maturity Model Maturity Model
Year 1996 2010 2010 2000
Levels 5 5 4 5
Key Area 14 16 16 22
Reference Model CMM TMM, CMMI, TP, ISTQB TPI, ISTQB SW_CMQ/E g;’/[D—CMM,
Evaluation Type Questionnaire Questionnaire Checklist Questionnaire
Evaluation Object | Test Execution Level Test Execution and Test Process Level | Project Execution Level
Process Level
Feature Test Process Oriented Partial Improvement of Business Driven Weak Test Evaluation
the test process Approach




524

HHY O

o dgxo] Fwhe]l Burnstein® Carlson WFH
o al

CMMI®| H2=E o g AZEd
ZEA AEE ZA(TMM)S HEstA 7). 3HA
TMMS] ASE &4 ol A& & EFE0]
©®7] Wiel, s F4&719e0 HE3she e o A
Aoltt. o]ggt #AE A3 AMAE W FL7
Aol A& 7Isg HEE A5E 29 sfdo] Hasith
Y dATEE TO-TMM(Test Organization-Test
Maturity Model)©] AtH10]. o] Zd& AZE o] 7Y
24 g gH2E HE ZAAAAE FHE 7, 7]

of TMMeIM ;elshd] e A, 24, H2E 87
o)

=
e
rﬂ.

W vy, =T,
of &% F7t ¢ Exet 4 J9L ATAIAL
3 AL IS AFETE SddA sSTMMT HA
stth &A|vF TO-TMM-e CMM# TMMS 7)sko =
3 , AZEd] ME 2 HAE AR
2 3t} olo] wha] sTMMS E|RE A
o] 518 melolo}. AL Wb ZHeA, TO-TMM
A= AR AFHS AFEAT, ole CMM A
49l CBA-IPIE 7uke g =33t sTMMLS #}
7t Mo g HZE AsEE %rista, 714 7ol
|-&gt.

koot TN

2
o
1%
fru
EJ

P

N
o
£ g
o
il

B
sy

M2 > oro do N =
>,

i of o o

2

w

HstE HAE M5 29 Hw

2015 12 TTA =% H4E 4&s 2d 24
Eo] ABEZE TMMY #HdE 29} 39 S 7Fte =
STMMS 7iEtstdnt. 28 18 sTMM ) 7 Axjoltt

o] Aajlle 71E AZEdY FA By} mdE]
TERE E431Y ] Al XA HIE dsE B
49 Fz2E A3 =3I TMMY S5/2d/Ad
(Activity / Task / Responsibility)S #2413t sTMM

AR} =R A4HE A635.(2018. 6)

o] A Q45 &3 sSTMMS TMM=S 7Hke g
AR TMM ez 92 449 SW 87 H&
7l 53 FEo] Aok ol HAsH] fsiA,
71 242 CMMe dA HE &5 (Key Practice)Z
TMMi ¥ CMMI2] E4/dut -5 (Special / Common

Practice) 55 #4131t} o|E 7¥le g A 949

298 A3 9EEe =FA011. 28 94 8
£EE T SW B4 2elste] 2t gBvich A3
g @t Agelte ‘AW, RAY, “RE
oz Bse, AP e STMMe| EFa
RAGA ASE AAE, HE G Bl
ppAow AgHTY. B ERANE Auge dA
aY 19 A AR F 44 249 204 9EF 29
MRS 2h 72 4o, 9N 8k =5 9Y 8

2 Bl gein Rz Yot

3.1 HAE Mz D9 X Ho|

sTMM @] #xE TMME] @i 29 39 48 7t
o7 F&3Th a9 28 sTMMe Fxolth

sTMM2 TMM¥ 22 /g9 A&z gds 714
W, HAE Z2A|2 A4S 93 AAH He e
Ageeh =3 TMMS T Ta7|H959 4% 4%
of I AT EN sHHY HA&5E FEOE XHY

T 7 A% danit @qselke SRS 2 9l

T A%4E ZRE ASE RS o Aa€w,
reRse BEAQYAYS FRgoRHd Sy,

2F/49/49L =4
3o} & A%+

Wel el
5 9% golah

TR}/ 28 7L

w
N
2
oz
o @
¢
I
i

2 sTMMe HXE A
w3ty e s T3

fo
B
"
i
_ti_l‘
o2
o
<
o |o

Improvement Process for the Simplified Test Maturity Model(sTMM)
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Fig. 1 The development process
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Table 2 The components of TMM

Activity/Task/Responsibility
Goal | SubGoal
Manager Developer [\Js_er/
Client
01 211 Managerl | Developerl User
’ 212 Manager?2 | Developer2 /Client 1
221 Managerl | Developerl User
29 222 Manager2 | Developer2 /Client 1
User
225 M : . .
3 anager3 | Developer3 /Client 2
21 3.1.1 Managerl | Developerl User
’ 312 Manager?2 | Developer2 /Client 1
U
3.2 3.2.1 Managerl | Developerl /Cli:sl‘; 1
%3 A%% 93 12

Table 3 The conformance criterion [4]

71 44 AY

Fully apply to sTMM
No apply to sTMM
Partially apply to sTMM
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Table 4 The decision of the conformance criterion on

Maturity Goal 2.1 (in view of manager 1)

%6 A5 X 219 Mdx 2 A¥= w4 A
Table 6 The decision of the conformance criterion on
Maturity Goal 2.1 (in view of developer 2)

Maturity N Descrintion Conformance Maturity N Descrintion Conformance
Goal | ° eserptio Possibility Goal | ° esenptio Possibility
Provide leadership, adequate Participate in the team that
resources, and funding to oversees testing/debugging Non-
. 2.1 2 . .
form the committee (team or policy compliance and change |Conformance
91 1 task force) on testing and Partial management.
’ debugging. The committee Conformance
makeup is managerial, with %7 99 20 A¥% w1 Hx Ayl
technical staff serving as . . = o
comembers. Table 7 The final decision of conformance criterion at
level 2
A e DR ‘:HOH ARes BT Maturity Goal 2.1 2.2 2.3
S S S
t oUW 29 ASE BE 2104 BRF HY e e e I
«n 31?:}” “HB Aol gmAel ool Number M M M M M M
of conformanc M M M
¥ 4004 HQZL ARAQ BRE 2] EASHA M M M
= SubGoal 4 4 5 5 4 4
YT, AT H Agow H2EE A3y3. O
EQ—L j j I Ko paime) o _73 E}NO Manager 11 9 19 17 16 12
‘o‘?] el 91913 :r" 42 #EHY gl fuids Developer 9 s 1101 9 1717
w357 PETE AT HAE 2He HAES 3 User/Client 1| - s -5 -
Aol AFHolor s, BEF HAE JAUF Wil
ol e dEe 22 5 Aok 7] Wi & a]x} 2 A By E5/49/49 FEES AEy
YA W3 1L “BEAPOE ATH Ik 2 2438t A RE #AsAT £ 72 #HE 29
TMM 4<% 53 219 #A W3 25 H2=E/Y H TMM=} sTMM 9] :rL’“i’L/\ M-S vk RAolch
W74 AM W Bge B8 Aotk BA W 2 ) HEE BE UE FPTE ASE RERO ArE
= dojEvl gl 44 4 2xE Sgsked Be waEx a9t sAw Tdase] AgE vy Ay
AT ug0] BB AL S A FAR 2 oe Aol A DA T $R A 9%
RAES AP Aol le AF, 7IE ZEAEMNAN  w BF 21904 20(TMM: 1170 -> sTMM: 97h),
AREAE HAE BEXE FRIIAE U Al s &% ZX 2204 270(TMM: 1978 -> sTMM: 1774),
A & Aok =9 A HAHAA HlEE AT 2 AgEx B 23004 HTMM: 167] -> sTMM: 12
S £Y F Aok mEiA B HE 28 AR Ayt BaEYY w28 A #de] FE ASE 4
2 #dEth ® be ASE X 219 #A 2 F &5 B3 2144 Ul AEE BX 2264 17Hw 7F
g By Aolt) SEQT ® ASE BE 230ME ws) ¢l
& 62 TMM &% H3k 219 /Mdx 95 200 3 sTMMeoM = @2k 2 7§da)/ e 2 H t“dii EJL
ks 8otk sTMMS eﬂ%_l 2= AR HEE E ASss 9] uiid fA/ZeeldE B3
z7o] EASA Feth Ve TASe BFe AW 3 P ASAr. mey AF Azgels A9A).
ohpel AEHolol Bk 2] MR T 6 3 A 39 A9, ARHS HiE £Ho] EAs, 7]
oz AE o % ZRAES AF T A AblE EdE 2hHe
olg|gt #F& T A= BXE 2.15F 2371A9 # Adafer giok #Hd 29k viEAR Hd 38 /A
ai}ol‘ﬂ o] WS At A% 3 31%FH 34

5 ASE BE 219 Bx 2 A%E w4 A
Table 5 The decision of the conformance criterion on

Maturity Goal 2.1 (in view of manager 2)

Maturity No Description Conformance
Goal Possibility
Make available any pre-
2.1 2 | existing or sample testing/ Conformance
debugging policies and goals.

AAe] B, BzERLA, ARA/H2E BHe) B
F/A9/49 RS AUHoR Bt AFPelne
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Table 9 The assigned manager and the developer for

level 3 Maturity Sub Goal 2.1.1
M. ity G 3.1 3.2 3. 34 K -
aturity Goal 3 y No Description
Model| T | S |1T|S|T|3]1]2 Area
Number o M T M T M T M T Provide leadership, adequate resources, and
¢ conforman M M M M M M M M funding to form the committee(team or task
oI conlo C . .
M M M M 1 | force) on testing and debugging. The
SubGoal 3131| 2 21313141 4 committee makeup is managerial, with
Manager 17l1uuliol 711119 l12] 9 technical staff serving as comembers.
Test Manager _ _ _ _ _ - 113]13 o Make available any pre—existing or sample
Developer/Tester | 21 [20 [ 6 | 5 [10[10[12]12 | testing/debugging policies and goals.
User/Client 9 _ 1 _ 1 _ 9 3 As§ume a leadership role in testing/debugging
M policy development.
A Support the recommendations and policies of
A%E B3E 3204 37 (TMM: 1070 —> sTMM: 77)), N the committee by:
Hew 2y 33004 271(TMM: 1170 —=> sTMM: 97)), G - Distributing testing/debugging goal/policy
— E documents to project managers, developers/
Aee B3 X : - : 4 .
C I 3400M 3A(TMM: 1278 —> S"I‘MM 971) R testers, and other interested staff, and
7} ZAaEAY B3 AEA/EH~H #He 35 e soliciting feedback from these groups;
e ZFX 31904 U, Asx EF% 3294 1A - Appointing a permanent team to oversee
NaEAT o ST B 33 ASE 2R 340]4= ;omphance and poilcy f:hangz*ma?{mg, —
_ nsure necessary training, education, and tools
9_ 3] ol 1515 2~ kU
HESPE AT STMME defjah 8t A/ a8 & 5 | to carry out defined testing/debugging goals
Mo B H2E A&HEE Hrishr] Wi fA4/Fge1d and policies are made available.
E #Ho FJEe AJ3tuct wetd] HE A= A 1 Periodically review testing and debugging
ostgnh % 8 W 3el4 TMMT sTMMe] T4 goals and policies.
- Work with management to develop testing and
2 M= vlwd Ao 1 - .
£ fe=s wlast Aol . debugging policies and goals
.3 HE ku 3 . - -
SEAD TMM &= F=iker deja/ /i 3 D Participate in the team that oversees testing/
Aad d4 E 2 | debugging policy compliance and change
H&E BEE GYH) IRNE 44w $BEE Q| B | |management
Aeokstel, A4E REEE FPS7) AT AAR g | | | Pecome Familiar with the approved set of
o = . - o1 _ o - P 4 testing/debugging goals and policies, keeping
T2 A FHol] AFH ATt AV TMMS & E up-to—date with revisions and making
HE Aer B A4 REXE TR JANH R suggestions for changes when appropriate
BMAl 7A =2 3 Z}Y /zN 01 O By o) z] ok Participate in periodic reviews of
h = \_n°ﬂ'3q"_ E}%/']%‘/‘HEI\_;L—\L_l M]W 9 X X o
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Table 10 The decision of conformance criterion at TMM

level 2
Maturity Goal 2.1 2.2 2.3
Subgoal Result 4 5 4
Conformance Result 15 25 26
Nonconformance Result 3 3 4
Partial Conformance Result 2 1 3
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Fig. 3 The integrated elements of maturity model goal 2.1 on level 2
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Table 11 The final result of the maturity level 2, 3
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Table 12 The evaluation result on company 1
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Table 13 The evaluation result on company 2
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Fig. 4 The Evaluation Result
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