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= el e AT EY] At 5o A EA
A S HrVelr] Y3k 974 0.2 4], Capability
Maturity Model (CMM), ISO 9000-3 5-°] &7
<ghr,

W&+ 4(Development Standards)2 x4 o] a1
HHE 71531 AT E9lo] Fub ST 2ol Tk 23S
A7) 7k A o2, MIL-STD-2167/ 2167A
/2168/498, DEF-STD 055/056%¢<] & 4%},
IEC 12207(FAA-STD-026)°] W17+-§ 402
7)ol &eteh, ANt MR A Bt A
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AHo] fEatth o 2" JPEatAe] MIL-
STD- 2167AZ A|&&|A], IEC 122070 #17d¥ 7174
< HolErh
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ISO/IEC 12207
"Software Life
Cycle Processes,”
Aug '95

DOD-STD-2167A
"Defense System
Software
Development,"
Feb '88

1SO 12207 IEEE Stds

MIL-STD-498 J-STD-016-1 9}95 1EEE/EIA 12207.0-1996

3 "Softw. Trial Use Std. . o
- Development and S oeare Tite I%;:,f:;"sg;;.““‘ Cycle

DOD-STD-7935A Documentation,  Cycle Processes,  bocSes
;DfOD A:l_lomaled Dec '94 %Qﬂv\iqxe . (Guides)
nformation evelopment”

. - - Systems (A15) Spes TEEE/FIA 12207.1-1997

3L Q i) o) o] 0]=%0. o]= ¢ i -
S8 AR AT Eo]o] %S 9J5)], Documentation IEEH{EIA 12207.2:1997

J& 1. I0C/IEC 12207

HZ A (Assurance Standards)S AEE]o] 7
W g A glojA, 54T L4 (Attributes) S B4
3l7] 93 WS AlFshs FE 024, oJEA(HOW)
| z2 o £x BHR= 5-9l&(What) G8dstodoF & AI/ME Aolgh
t}. DO-178B, DO-278, IEC 61508%-°] o17]o|| <3k

SR 53 ey e )
Wil o] o Bt Ae A 8 Wat(regulation) S WS
Assessment S/WﬂLEX}A o CMM e o] e P > = o <
9 gzel gt 0000 T A= WS Alge, 54 VS AAgh
Standards |5 w1 a4 7} 1SO-9000-3
= f=2e} -
raae olsh e 2l 371 FRol ete] Alrid o
MIL-STD =
S/WA 9167A/2168/498 yds) 2 o2 ok
Development |ZZ A2~ tf 3k IEC 12207
Standards  [¥HE 713k 2 A (FAA-STD-026)
AlE DEF-STD 055/056 [ DoD-STD 2167A (1988) [ DoD-STD 498 (1994) | IEEE/EIA 12207 (2002) |
S/V\/;H]‘i’al : [RTCA DO1788 (1992) \
=4 = [e] A —
Assurance ;_’;‘ ;ﬂoﬂg”*o] 1 DDOO_12778§3
70 o=
Standards 24st7] 913 4 IEC 61508 [ SW CMM (1991) [ cvmi (2001) |
A TR 2. S/W ST o
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M GE AXEY] A(quality)S W8] 98 FT¥ 2 2gHolor & W8ES Data Item
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A7k ke 288 5942 CMM levelS Kol IEEE/EIA 12207(Standard for Information
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Continuously Level 5

Improving Process ’* ® Optimizing

Predictable Level 4
Process ’—’ Managed
Standard/Consistant Level 3
Process Definad
Disciplined Level 2

Process Repeatable

Level 1

Initial

18! 3. CMM 5EHA| Level

Level 12 7§219] 7habgale] uje} AT E o]
o] AAE = AR A ZZ A2~ Fol 2HA|7} ¢l

th o71A X338} | AAjel| whel ek dAzE
=W Level 27} ¥H, Ak e] Swol 2ol gt
AR A9 Level 3+ HAs e @A e L2
Alz=7b AHE el aigett AY o]y Z=A|
2o =4S T, Level 45 &8 9 L2409
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MIL-STD-498, IEEE/EIA 12207
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o} Apo]H e Wol Qv wEkA, 54 154
2 %8 ATENOS T dFTFACR AF W
AR sk AeE olydk Apolxdel gk xpeolH
(Gap Analysis)& FastaL, zfolel gt 15HA=
TFastofof gt
2.2 DO-178B

DO-178B¢] YA}
RTCA/DO-178B “Software Considerations in

Airborne Systems and Equipment Certification” <
F37] GAl AZESolo] gk FAA RIF 55 ¢
A Egatelof & X3 oA, 1992 12¢ AA
HAr} o] M= RTCAS EUROCAE®S] gHelaldl
TAA A8 9kl el e, v= At
Hol g Al F2 FeAsiitt o 1+4& 1993
A 1Y FAATAQ1 AC 20-115Bef| 4] FARel 5-3t3}
7] 13k Ao AYE]on, it -y
o A Aelxo] A& 9ltk. DO-178Be] #1782
e BH, o5

E 2. DO-178B HA 28

4 Foul HE
DO-178  |7]124 Q1 dx} 1980
AT ES] d]x]l/]oqal 7 9=
DO-178A |73}, Verification & Validation 1985
H\/ﬂ X—LQ_
- x401a_]7ﬂu .E]_EFA ” UO—] °“o]] ZX—]
DO-178B  \\alidation -2 A< 1992
DO-248 |DO-178B ## FAQs ¥ ¥&s} | 2001
_ A& CNS/ATM ZZE 9] ofd
DO-278 o8k DO-178B A& whel 2002
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DO-178BE AXE9o] 7|&o] H43] s
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DO-178B &ZEdgo] Ay F7] T2 A x(Life
Cycle Processes)

DO-178BolA 2138k AZEY ol A F7]
TRAAE JfEEEA A9 E3F2 2 A ~(Integral

Process)® A, o} 183} 2t}

o
& Certification — Ch 9 & 10
&
O < Quality assurance— Ch 8
& - -
Configuration mgi— Ch 7
\“\% Verifi :"‘B Ch 6 . O“Eﬁ
erification —
0 = chi1
=

Software Life Cycle (Ch 3-5)
(Direct Processes)

J8l 5. DO-178B S/W MHFI|Z2MA

Mt ZRA 2= AT EY Y] A WA, 8% o
A, A A, 29 WA L F/ A AR T =
ole} elsto] F3F ZEA V) HaHry R L2
AHlZvs 1ol A B uhe} o] 715 (Verification), &
J#+2](Configuration Management), 2 X 35(Quality
Assurance) ¥ 915(Certification) &-50] 3t}
M ZEA 2} SR RAATE P EA AYYE
TAES AZES o] AYFT7] AAEEEA 11740 4

oJso] itk

|__Planning ]
|

- PSAC ,
G SnEhevel e l Code/Integration

B T BehyediHigh i Integration/Test
- CMP Level Reqs Design Descr l

- SQAP + Verification GAichasctive 1

+ Source Code
+ Executable Object * Test Cases and
Code Procedures.
+ Verification - Test Results
Results = Verification
* SQA Data Results
Data » Cert Liaison Data
« CM Data + CM Data

- Standards + Low-Level Regs

+SQAData  -SQA Data

« Cert Liaison - Cert Liaison
Data Data

+ CM Data

Lot - Derived Reqs

« Verification
Results
« SQA Data

oo - Cert Liaison

- SQA Data
* Cert Liaison Data
« CM Data

J2 6. DO-178B S/W 4EF7| ZENAY A=E

DO-178B &Z E o] Level R A4

DO-178Bol A& AZE S 5719] LevelZ &
Rt oled BRs AEge] galdue] ok
4 B A= Fheate]el met A,
H}:ﬂ— ﬁi,q]/k }\]/\Eﬂ o}xq/ﬁ | 7]-(Sy5tem Safety
Assessment) L2 A|2x0f o]sle] A FT)

DO-178BE& AZ Edo]9] A1=|dE g}lstr] $13F
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A X ZF(design assurance) TFA O] LR A3 E 9o
o] AFA Level g gA8119] A4 Level S
w2}, T2 ARP 476137 AC 25.130914 A <]
st H/W Zhelarg] el 16 of-3-sh+= DO-178B 423%
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DO-178B Level ¥ F¢&
o33 2,

& Awny

objectives

E 5. DO-178B Objectives & Assurance

Level Z=8 objectives & assurance

Additional Independence

ARP4761 OAEP?GL \ DO-178B S/W | # of I.JO—I17BB I_e(\gzl)A Modified Condition/Decision Coverage
Category i) '—Ifl‘:’ Level Objective Source to object code traceability
Catastrophic 10 A 66
Hazardous 1077 B 65
Major 107 C 57 Compatibility with target computer
Minor 107 D 28 Level B |Source code verifiability
No Effect don't care E 0 (65) |Decision Coverage
Evaluate transition criteria
ARP 47613} AC 25.1309°014 A elst= H/W 7}

el
=
=

H312]= FAR 25.1309001 4 2.7-8k= 33-7] Al2=H]
T O FAE ik A7 B S (design insurance)
= 9% FREA, H/Wel 485+ —“}%O]E} oz gk
e S H/Well gl S/Wel & T3}
oJof 3t | webA, DO-178Bol A= S/W-‘ﬂ Level <
olof wje} EH{-3k Tt

DO-178B Objectives

DO-178B+ H.Z7FZ4(Assurance Standard)
o sfetet. wepA] gAstoiof el HAES A
Sk 9l om| o] objective B2 o]Folzit}. o]g gk
objectiveE-& 7 that AZE o9 Leveldl wa}
71 A4 objective’} @EFIth(E 3 #31) DO-178B
9] objectives-2 DO-178B Annex Aol ZZA|~¥
2 10709] Table® A#]% o] 9low Level ¥ 7H%
stefof gk objective 5, A5, B/EA 7HElaE
o] 8okEof 9t} thg ¥ 7} Tables HoFth

E 4. DO-178B Annex A Tables

Table =

A-1 Software Planning Process

A-2 Software Development Process

A-3 Verification of Requirements Process
A-4 Verification of Design Process

A-5 Verification of Coding/Integration Process
A-6

A-7

A-8

A

Testing of Integration Process
Verification of Verification Process Results
Software Configuration Management Process

9 Software Quality Assurance Process
A-10 Certification Liaison Process

Development standards

Verify requirement and design

Test low—level requirements

Level C|Ensure correctness of test cases & results
(57) |Coordinate plans & include transition criteria

Statement Coverage

Data & control coupling analysis

Develop transition criteria

Planning
Configuration Management & Quality
Level D |Assurance

(28) |High—level req. coverage & robustness
Target compatibility testing
Tool qualification

DO-278

DO-278< “Guidelines for CNS/ATM Systems
Software Integrity Assurance’ 24, 2002y 3€
o AAEAT. CAN/ATM A28l F Xdn] -8
A ESole] Jidell 485 HAew s, DO-178BE
7%= AgsIity. DO-2782 A& Hlo]E|(Adaptation
Data)¢} COTS AZESofol] gt W&-S F7H4o=
Egelgiom, DO-178Bell Hlate] hfe] AdrES o]
o] W} DO-178B objective & 4H-= 44

o

T= T 70
skl o, A4 objectivesell thatel H34S F7F
= aTetolar, AES Este] oo Heh=

= &ol(T ermmology)% 733l

& 138 & DO-178B% DO-278¢] AZE o]
Level HM3lE RolFErk DO-27894+ HFdM
= gols ARg-git

(Assurance Level)©]
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E 6. DO-278 vs DO-178B Level

DO-278 DO-178B
Al Level A
AL2 Level B
AL3 Level C
AlL4 No Equivalent Level
ALS Level D
AL6 Level E

2.3 DO-178C

200541 & RTCA Special Committee #205 (SC—
205)7} wrEol A th o] 993]i= EUROCAE Working
Group #71(WG—71)E} S3Uoint) +F¥H, 1 =
A& vh5 ) 2

oo
rO
2 e

e
[

o%

o
-0,
2,

- 23| A &(Object Oriented) 71%

- £]5(Outsourcing) 2 Off-Shore 7I'&

- 2 7]8k 78 (Model-Based Development)

- ZlEle AT E 0] B ALL

- RTOS % th& COTS FAFE9] A&

ol# gl olrEol gk ATE Fale, 7wl 59
Q1 314l Objectives2} o]of thek %] % (description)
< 7153k 3 DO-178B9] Objectives®t 7FaAl 4]
s}, RTCA/ EUROCAE®S] DO-178C/ED-12C¢%},
DO-248C/ ED-94C= A|Astar, EA 7]&ol $45
= el digixle AR A0S Objectivess) 7
Supplements e A|AJS A& o]t} o]:= 2008

12¢€ 1< 53x= 3 10855 9L
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