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[Abstract]

This paper proposes a case study of applying to DO-278A, which is a software development standard of ground aviation
equipment in communication, navigation, surveillance/air traffic management (CNS/ATM) domain, in order to develop software of
advanced surface movement, guidance and control system (A-SMGCS). It explains considerations to application of DO-278A
standard, discusses how to tailor processes or requirements specified in DO-278A in detail, and explain tailored results. And it
also summary problems or issues occurred during application of DO-278A, which can be appeared when DO-278A is applied to
for the first time by any development part. These are required considerations in order to reduce trial and error. To the conclusion,
it explains lessons learned from application of DO-278A and suggest how to solve these problems or issues.
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Fig. 1. Research & development process of A-SMGCS.
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Table 1. Software planning process.

No Activity Applicable
Provide direction to the personnel performing
1 . Yes
the software life cycle processes
The software development standards to be
2 . Yes
used for the project
Methods and tools that aid error prevention and
3 | provide defect detection in the software Yes
development processes
Considerations for multiple-version dissimilar
4 . No
software, if planned
Change control and review process for software
5 Yes
plans and software development standards
6 | Considerations for deactivated code, if planned No
7 Considerations for user—-modifiable software, if No
planned
Planning of configuration data, or adaptation
8 . Yes
data items
Software life cycle environment planning Yes
— Software development environment No
9
— Language and compiler considerations No
— Software testing environment Yes
10 | Software development standard Yes
11 | Software planning verification Yes

Work products

Plan for software aspects of approval
Software development plan

Software verification plan

Software configuration management plan
Software guality assurance plan

Software requirement standard

Software design standard

Software code standard

Software verification results
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Table 2. Software requirements process.

No Activity Applicable

Software requirement specification

— High level requirement specification

— To provide derived high level requirement to
system development process

— Interface definition

— Definition of high—level requirements that
address system requirements allocated to
software to preclude system hazards

— The high—-level requirements in quantitative
terms with tolerances, if applicable

Yes

2 | Software requirement review Yes

3 | Low level verification Yes

traceability data

. . Y
(System requirement — Software requirement) es

Work products

Software requirement specification
Software verification results
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Table 4. Software coding & integration process.

No Activity Applicable
Coding
T Coding standard compliance ves
AT EQ) M o
E 3. £EEQ0f 2 Z2AA Source code implementation and verification
Table 3. Software design process. - Code standard compliance
- . — Constraints are conformed, if auto code
2 ’ Yi
No Activity Applicable generator used es
1 | User modifiable software design Yes — Unit testing
2 | Design for deactivated code Yes — Integration testing
- 5 | Executable objective code Yes
Software design Yes & | Confi fion dat v
- Use case diagram Yes onfguration data es
" Class diagram Yes 7 | Traceability data(Design — code) Yes
— Sequence diagram Yes 8 Review . ) . Yes
— - — Software unit testing report review
— Activity diagram Yes " ’ PR
Ul design Yos 9 | Software implementation verification Yes
_ i , i
5 | - Database structure Yes 10 | Object code generation , Yes
— Software architecture Yes 11 | Executable object code generation Yes
- Low level requirement Yes 12 | Compile Yes
— Software partitioning No 13 | Link and load Yes
— Reactions for fault conditions Yes Trace
— Data flow monitoring for safety related Yes — Bi—traceability between high level requirement
requirement 14 and low level requirement Yes
— Detection abnormal or wrong input data Yes — Bi—traceability between low level requirement
4 | Software design verification Yes and source code
k pr t
5 | Traceability data Vs Work products
(Software requirement — Software design) Source code

Work products

Software design(conceptual, detailed)
Software verification results
Traceability data
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Software unit test procedure and results
Executable objective code
Configuration data

Software verification results

Traceability data
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Table 5. Software verification process.
No

Activity Applicable

Software review and analysis

— Review and analysis for high level requirement
— Review and analysis for low level requirement
— Review and analysis for software architecture
— Review and analysis for source code

— Review and analysis for integration process

Yes

Software testing

— Subsystem testing

— Subsystem test results review

— Test environment

— Requirement based test

* Normal boundary test case

* Robustness test case

— Test coverage

* Reqguirement based coverage

* Structural coverage(Statement, Branch, MC/DC)
e Structural coverage review

— Review of test case, procedure, results

Yes

3 | Software verification process traceability Yes

4 | Configuration data verification Yes

Work products

Sub-system test plan
Sub-system test procedure
Sub-system test results
Sub-system test review report
Software verification report
Traceability data
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Table 6. Software configuration management process.

No Activity Applicable

1 Software configuration management activity Yes

2 | Data control(CC1/CC2) Yes

3 | Software load control Yes

4 | Software life cycle environment control Yes

Work products

Configuration management records

Configuration index

Software build setting information

Executable program
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Table 7. Software quality assurance process.
No

Activity Applicable

1 | Software quality assurance(SQA) records Yes

2 | Audits for software development standard Yes

Work products

Software quality assurance report

www.koni.or.kr



J. Adv. Navig. Technol. 20(2):127-133, Apr. 2016

FARTZ DA DAdEolof = BT AXES 0] F
ARZ A2 FA o) AoH 7] 50k AR S A% A
Ego] AZH 1T /¥sta HAAske A 3EAke] A
Edo] 1 F7] TRANAE E313 TRA| A7) S01H A
Eo] Ay} FFS FFaheA, AT EY Y] £ £ 282
A=l tigk W3 7|ES ISEEA] 55 HARR AXES
o AlF2] A3 HAARE Faske Blolth
3-6 &0l ¢i2t U CNS/ATM Z2M|IA

91 A=t Z2Z A2 9 CNS/ATME 2 A 2= A 2837} 4]
E

Zo] e 9l LAl solt), 52 7] he

il

e

9]
ZEO]E CNS/ATM Al=Hle] A2 AES) 5, 521 7]
+ TEJOE IF SHH o2 A= Fulo AlE
3HA] FE=Th A-SMGCS 7doll+= A E o] 59l
oy A &1, 59 71EE AA T 7] et

o
147 3
A7k A pom e v A g shein.

lv. e13to| |

v

A-SMGCS 7]l DO278AS #-&-ahar] th&a} e
AR Sl =itk

1) DO-278 A%} = A| 228l LR A2 0] M A TA; A]2~H]
Ei*ﬂ* 2 ARP4754[2], 1SO15288[10], A28 <ll#| 1o
B wF11]E o 7HA EAlEkH, 7t 3
Fralof she 7)ol Adelahy] witel] ofw e = oft|7hA]
T aloF sh=Ael] gk A o] o e glrk

2) Z2AE A7) DO-278A2] Ui FEol| thsk T
22 A5 gk 17, DO-278A9] 81 E
EZ“E°1V\1 TEEAIZ]7] oJE A tiEAQ] AE

3|
T

s
ZrzE O]

S} o
=l A-SMGCS >~
= oo

e 7i50] Gtk a) 2lois) Ftelelol vhat el b) A 2
4% ?ﬂﬂﬂ ST o) LA, AHE ol Helels)
e kg AE S A &) Z2AE 24 T2y AN
@] dlolg Wele] CCl +22) 5 2.

919) ol FrEE S sk BN HES D H2
ofo} g Akaelg oL, A E H4 Aol o] A4H A

|

S5 A7) Wil ojn] AAA A ES HERA s A2
AAH o7 E7Fsdrh A AR Adojot Hutde]e] A&
ATE oﬂo.] 7Hu1—oﬂ Q3 =701 A 12]01] Bty e 2 o
48 Faslof gk AT 19} e &5 s
A7} v]g-o] AL A k7| wiitel] X1&YA|7] 7] vl
S ERI
T AAZ FFAA, &8 erolreie]e] 49 DO-278A2
12 4°ﬂ weha] e rfofof gt} SHA|RE o] 3 oA 7] A
FA0] DO-278A2] 87060 F-3fsli=X M oig sl
1%?—11 BT A 28 £ S 3] 918 g5 AHE$— &5

il

Ho 0 1 of gt

T e

http://dx.doi.org/10.12673/jant.2016.20.2.127

132

el sk DO-278A9] 12,4315 tgt A3 o] e s}
= 32 N A7 ot vl-gof| ae A ek om, 18 7] i
oﬂ o= 73'%3].‘_ e zs:]/\lx-]o];q OLohjr

wpA ko 2 Fe] Ehsol A CClee] Bl E s3]

Aalir= Zzte] AT EY o] s onﬂEoﬂ}q ] Al
W} SUH ZEAAE 5 G G stolof sHA|RE HE-& AL
213} PMO (project management office) %)= &3l 55 2=

Ao the Fyvhel BEL SR oL of ol et

=o= T
DO-278A £ 70] THEE] = A o),
3) 2ZE o] 9] 7]%He] #A); DO-278AH = 591 A2t

ZRA|~E G AZES 1014 <l 8.7l gjgk 71 4
2] 7k 714 olFrel Uit A4S SHeE Fof k. SFA| Rt
A-SMGCS T2 AEo| = AT E °ﬂ°1°ﬂ g5 7S A
At HE vk 48 7H 7|3he] fislen, 1213
DO-278AF A&l HAsH= o] 714 o]rES 443}
Al |23k St

v.d E
DO 278AF A|A}7]HES] CNS/ATM A E o] 7t 2 7]
S A 43l7] Y8t 7te| =8Rlolt). DO-278A7}F A E 9o
H‘Eli 9 15 HAE AT B4 02 Tl AL OMFﬂ vk
A E O] /M Aaks Ak AoZ A8 1] £

ATEI IS Bt HHI 4BL 5

o A& ol 4] 7} R&DE 711%@}
ZE o] /e 2 A=l DO-278A
=g

iash

= lE~6H A=, AR, AL 7 B S A
B3, 59 A8 2 ONS/ATMEZ2A4 A 7h
d ool gk AL471TM§4 g5-S AH3}aL, DO-278A%0A]
Lok 2Ee] 7 o 75 Weiglar, FaEkA] o A
ol thak AH-E A elsaich
SN LR AE A B ARISA B Al RFER Qs
DO-278A% 48814 B2 AFFEE Q1% @S] =2 H 3
o, o]l HEel @ s flai = ZEL o] Tl
W35l 22]o] A astn, /i 7)o AL ES 9] 7 7]
= o RN el o] Bkt A asit o R AL E
ol kA4 R A= FF- ATollM 3 S ool

ZAe| 2

AT SRS TEATA |5 Ao
T =] A5 A S 1SATRP-C069188-03).



1]

2l

o
r2k

[1] SAE International, Guidelines and methods for conducting the
safety assessment process on civil airborne systems and
equipment, SAE International, Warrendale, USA, Aerospace
recommended practice(ARP) 4761, 1996.

[2] SAE International, Guidelines for development of civil aircraft
and systems, SAE International, Warrendale, USA, Aerospace
recommended practice(ARP) 4754A, 2010.

[3] ICAO, Advanced surface movement guidance and control
system (A-SMGCS) manual, ICAO, Montreal, Canada, ICAO
DOC 9830, 2004.

[4] EMMA project [Internet]. Available: http://www.dlr.de/emma/.

[5] RTCA, Software considerations in airborne systems and
equipment certification, RTCA, Washington, USA, RTCA
DO-178C, 2011.

[6] RTCA, Software integrity assurance considerations for
communication, navigation, surveillance and air traffic
management(CNS/ ATM) systems, RTCA, Washington, USA,
RTCA DO-278A, 2011.

X M £ (Sanghoon Jo)

0
[
T
T

20104 98 ~ S : St MAY|SAIH
¥ DHIAMEOR: A|AE! o|-7<1n47|., 7=

=

Z At ¥ (Jha-young Kim)
1999 22l : MErfstm M7|Z5tn} (ZEHA})
19991 108 ~ &Al : QM ZH ZEFZ A} XFRF

¥ alZof: SERY A Ui, g5 ok, CNS/ATM

0] &I 2 (Jin-geun Yi)

20064 28 : M2IE7|at) M7|S
20114 79 : sH2stE0i st B2
19904 78 ~ 19994 6% : FHRZEFZA
1999 6¥ ~ il QUM IH S SAl &
¥ 2l Eof: 355t MAMY|, CNS/ATM, A

20134 28 : sh=ah3rfatm st 2 ahate| sint (o &HA A
20164 28 : Sh=Et3riEtm st shate| st BiAle 2
20144 128 ~ sidf : AXMIAN S ESAL M 2ATFH

5 ZHAI20F: ONS/ATM, 28|, Al ord

0] & M (Hongseok Lee)

20114 28 @ oo st MRS etnt (St

DO-278A &S M5t A-SMGCS 7HEt Al o+

[71 S. A. Jacklin, Certification of safety-critical software under
DO-178C and DO-278A, NASA Ames Research Center,
Moffett Field, CA, 2012.

[8] S. H. Jo, J. Y. Kim and J. G. Kim, “Development of advance
surface movement guidance & control system utilize system
engineering process,” in Proceeding of the The Journal of
Korea Navigation Institute, Seoul: Korea, pp.337-340,
2015.

[91 H. S. Lee, G. H. Kwon and B. G. Ko, “A study for
evaluation method of safety critical software in avionics
industry,” The Journal of Korea Navigation Institute, Vol.
2, No. 19, pp. 91-97, Apr. 2015

[10] ISO/IEC/IEEE, Systems and software engineering - System life
cycle processes, ISO/IEC/IEEE, Switzerland, ISO/IEC/IEEE

15288:2015, 2015.

[11] FAA, Systems Engineering Manual, FAA, Washington, USA,
2014.

[12] RTCA, Software tool qualification considerations, RTCA,
Washington, USA, RTCA DO-330, 2011.

www.koni.or.kr



