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Abstract As the portion of modern weapons systems equipped with electronic components increases, the
presence of embedded software has also increased, subsequently drawing interest in quality management
and development methods. Unlike mechanical systems, software is logically intangible, hard to
troubleshoot, and hard to reuse, making it hard to utilize limited resources when exposed to failures.
The United States had successful results in establishing the Capability Maturity Model (CMM) by studying
and applying separate processes for development and quality management of defense software. South
Korea has also established, and utilizes, a standard of development and quality management for defense
software based on international standards. However, some say those standards still remain at a basic
level, and should be modified along with the progress in software. If the standard stays at a basic level,
compared to software progression, the cost to reuse and restore resources will increase exponentially.
This paper discusses improvement in the test processes for defense software through the Test Maturity
Model-integration (TMMi)-derived from the CMM-and presents a blueprint for defense software quality

management.
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2.1 TMMi(Test Maturity Model-integration)
TMMi FoundationollA] A|AJsk= 7to|=a}elof w2
ATEY0] HAE 4&E GAE Fig 13 ZrH4].

Level 5 Optimization

Level 4 Management and Measurement

Level 3 Defined

Level 2 Managed

Level 1 Initial

Fig. 1. TMMi Maturity Level
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Fig. 2. Structure and component of the TMMi

Ttek Level 19114 Level 22 227129, o)A Level
1 @AIA SG(SpecificGoal)# GG(GeneralGoal)s
5 desfof Hrto] YT 4= St o7]A SG= =&
BEAAE TEA1717] 93t YR AR thE TEAAR
Jol717] gt 2 aseky & 4= Q) SG7F EE A
=X #7517 Yol SP(Specific Practice)”} E. 23514
SP= olwgt YLE SGE 24T 4= AU=A AHdl &
Aotk GG ZRA|A Ao Frofdlz] =t &
DRA XA 22 GGZF Y 4= Utk GG= F2

[e)
g
oy
g



TMMiE W93 =8 2ZEo] HAE 3} daget

Z2A|AL] upR]gko] YERdT}. GP(Generic Practice)
&SP} Zo] GGE BT & =A% 2 Zlo]
o} GP& BE ZEAAA ZE GP7} U & QT
AET 9AE FAIWES oha 25l

Level 1: Level 1°] BIA®2 HO=A] FAA, H|
283} gu7Jo] §F HEoZ QIAFEI, X9 PP
ZZAR199] 581} Ao & o). HIAE S5t
g2 W15 AASH] fIsiAlRE o]FofXit

Level 2: Level 29] HIAH®L HAET} AZE0]
P74 shte] SHE AR FoHh Level 2
£ 245 H HAE ZYZ ErE FAV A9 BH
9] gRo AHofstar qlojof gty of Hio= EAISHE A
Aol wet HIAE S g 9 Fejsial glojof gt

Level 3: Level 39| HARL /i g7|et 55

= Aot} o] HoAE HIAE I2AATF ATE
ol 7N =710l ZFE|o] glojof Fitt. Level 22+
02 2, 2AYA BHAE 52 WA g
Zolct.

Level 4: Level 45 #lold SE2HE 2738} Hof
of {ttt.

Table 1. TMMi check list in each maturity levell6]

Check area
Prevention defect
Optimization test procedure

Maturity Level

5.1.
5.2.
5.3.
4.1.
4.2.
4.3.
3.1
3.2.
33.
3.4.
3.5.
2.1
2.2.
23.
24.
2.5.

Level 5

Quality management

Test measurement

Level 4 Product quality assesment

Reinforced peer-review

Test organization

Test training program
Test life cycle and integration

Level 3

Non-functional test

Peer review

Test policy and strategy
Test plan
Test observation and management

Level 2

Test design and execution

Test environment
Nothing

Level 1
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Test execution Defect analysis
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Fig. 3. Defense software test procedure
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Fig. 5. Improvement measurement for defense
software test procedure adjusting the TMMi

i

£ AltelA=
A& AARHY. HAE Fojates
BIAE 7]} diidol tigk SESt olshE 7HA L Qi
22 & HAAG &, ElAE AYE AR 7[E2HoR
AT AEEo] tiet g, 1Al HAE AlolArt 3l
t}. of71e] He 7154 YT 2 Ao HEt /=2
»Z(Workthrough)= A3t} HAE HA Z, o]}
Aae 7189 Axel 2t oyt oF o4 § S0
7VE F7FeEnh o 7S AR stelgte T14lo] 8
TE2AE A3 LRI, HIAEE AR ST
Sk 4= Qt}. FXE HAER <l o2 EA1-0] HAE
7ks/do] Qlers Eﬂ/\E AY dARE dRHoz
Azttt 919 HERE ¥, SUE7LE B9 oAt B
5 B5Y5td, HAE B7IE AAYste] HF AEES 3
ESE F upRe gtk o] ARKE 7edoR Aozl HAa
B L9} Ao ARE At HAE AL &30 of

HAESYE AR A, HAE

HAE ERE A5y,

gl ] e, Hls HAE YEE PeoRA
HEE 242 FUPIT stk Al Axier /2

HAF= Table 29 Zo] HHET 4= Ut
ol&# Tt 7L S E5f ATEQ 0] AL
TS ARkt

90

Table 2. Comparison with the Defense CBD

Defense CBD method Reflecting the TMMi
(Current) (Suggestion)
8 Steps
5 Steps Organization Design,
Test Design, Test Plan Design,
Proce- Test Execution, Test Design,
dure Fault Analysis, Fault Analysis,
Fix Defects, Fix Defects,
Test Assesment Interim assesment,
Test Assesment
Function work-through,
Test .
method based peer-review
black-box testing and inspection
Make
detailed activities in
Strict testing by each test events
Advanta- planned procedure Always same test
Find fault from quality
ges . . .
functional testing at Check maturity of test
user sight organization
Prevent the "Pesticide
Paradox”
No detailed activities
in each test events
Always different test
. . No control
Disadv-a quality .
. the function test result
ntages Unknown maturity of
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Table 4. List of the SP and the SG in each check area for improvement

Check area SG SP
sG1 SP1.
3.1. X . . Test organization composing and test training establishment
L Establish test organization
Test Organization . SP2.
and compose education system? X
Test works allocation by each attendants
SP1.
SG1. A .
3.2. . . Test training planning
it Have essential education for test
Test training program - SP1.
activities? - . X
Test training recording and evaluation
sG1 SP1.
3.3. i : . Integration between test life cycle and development model
. . . |Is test executive plan be appropriative
Test life cycle and integration SP1.
composed? . . .
Specific test overall plan establishment and evaluation
SG1. SP1.
3.4. Is there verification about Non-functional test design and analysis
Non-functional test non-functional items around by test SP2.
environment and execution? Non-functional test implementation and execution
SP1.
SG1. L . e
3.5. " . i Peer-review items identification
X Have a specific plan for peer-review
Peer-review R SP2.
and execution? X . .
Peer-review execution and result evaluation
SP1.
2.1. SG1. Test policy establishment
Test policy and strategy Do stakeholder share the test policy? SP2.
Test strategy and goal establishment
SG1. SP1.
2.2. Have an identification of risk? Risk identification and evaluation
Test plan Is test plan accurately coincided with SP2.
test work? Test plan execution and test evaluation establishment
SP1.
2.3. SG1. .
i X Test progress review
Test observation Contrast of test plan, is progress P2
and management appropriate? . .
Product quality review
SP1.
2.4. SG1. . .
) . Test case execution and event reporting
Test design Is test be implemented and executed 2
and execution according to the test design technic? . . i ) e
Appropriate activity establishment for test event modification
SP1.
25 SG1. Specific test environment implementation coincidence with test
Test envAiernment Is test environment be appropriately process
implemented and be managed? SP2.

Test environment development and analysis
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Table 3. F7 At w2 7| &7}
Additional suggestion Expected effect
Standardization
23.1 Standardization a fault identification
e configuration control Satisfy TMMi Level 3
maturity
Prevent
232 Activation the"Pesticide Paradox"
e a peer-review Satisfy TMMi Level 3
maturity
Activation Reduce wasted
233 .
a management system test resource and time
Set Manage accomplishment
234 . -
a cleared test purpose of test organization
Expect to
X highest performance
Concl Match with of test organization
usion the TMMi Level 3 ganizati
Reduce wasted
test resource and time
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