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Abstract: The author proposes an extended software architecture framework using STAMP /STPA for mak-
ing architectural decisions on emergent properties such as safety. As the base of the framework, the author
uses a software architecture framework with viewpoints and perspectives. With the perspectives related to the
emergent property, we make software architecture descriptions of associated viewpoints using STAMP and an-
alyze them using STPA. The resulting software architecture descriptions are augmented with STAMP /STPA
results and quality sections corresponding to the perspectives.
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MR BT CTHEET 5, 2D & 574 STAMP/STPA %
AWV I NV =T 7 —FT7 7 F vy OiTERHEEZ 5.

6. BbHYIC

ARTIE, Y AT LHERIZED < STAMP/STPA % W
VTNV 2T T —FT 0 F v AN ERE L. STAMP
DETYV VIZDEEEZHAWDZ 2T, AIFREZFEESY 7 b
VLT VATLDT —FTFI7F Y DB ETI &0
SEENPSIDES BT Tu—FREHEERS. -,
VIMI 2T ILETHLLTWAY I NI 2T 7 —FT7
FYDTF DT 4 A LRI EEAR T T STAMP/STPA
ERRMICEET 20D H 1 KNe25Z L HIEL .
SRIT AP RE A E FHEE R O LRt o & 0 g R 7
A FORFEZHET FETH .

ZE X

[1] N. G. Leveson. Engineering a safer world: Systems
thinking applied to safety. MIT press, 2011.

2 =vZ -u¥FrARF Avzy Uy X ER:GEY,
BT VI NI T VAT AT —FT 0 F v i
O 5 R (Software Systems Architecture). SB
Creative, 2014.

[3] N. G. Leveson, M. P. E. Heimdahl, and J. D. Reese.
Designing Specification Languages for Process Control
Systems: Lessons Learned and Steps to the Future?, pp.

(© 2017 Information Processing Society of Japan

[4]

[5]

[7]

8]

[12]

[13]

[20]

[21]

Vol.2017-SE-196 No.16
2017/7/20

127-146. Springer, Berlin, Heidelberg, 1999.

J. Thomas. FEzxtending and Automating a Systems-
Theoretic Hazard Analysis for Requirements Genera-
tion and Analysis. PhD thesis, MIT, 2013.

W. Young and N. G. Leveson. An integrated approach
to safety and security based on systems theory. Commu-
nications of the ACM, 57(2):31-35, 2014.

C. H. Fleming. Safety-driven Early Concept Analysis
and Development. PhD thesis, MIT, 2015.

A. Abdulkhaleq, S. Wagner, and N. Leveson. A com-
prehensive safety engineering approach for software-
intensive systems based on {STPA}. Procedia Engineer-
ing, 128:2 — 11, 2015.

P. Kruchten. Architectural blueprints?the “44+ 1”7 view
model of software architecture. Tutorial Proceedings of
Tri-Ada, 95:540-555, 1995.

R. T. Monroe, A. Kompanek, R. Melton, and D. Garlan.
Architectural styles, design patterns, and objects. IEEFE
Softw., 14(1):43-52, Jan. 1997.

REES, HEEH. VI M7 7 =377 F v Ot
E IR (R — A ). IV a—kY 7
rY =7, 32(1):35-46, feb 2015.

J. Zou and C. J. Pavlovski. Modeling architectural non
functional requirements: From use case to control case.
In 2006 IEEE International Conference on e-Business
Engineering (ICEBE’06), pp. 315-322, Oct 2006.
FREBETRELR A 1 . RFFRERES V7 b o TR
T R A7 7 % — A FRTH - FaH R FE Ao
R ke 7 —F 727 F v WG, 2008.

R. Allen and D. Garlan. Formalizing architectural con-
nection. In Proceedings of the 16th International Con-
ference on Software Engineering, ICSE '94, pp. 71-80,
Los Alamitos, CA, USA, 1994. IEEE Computer Society
Press.

J. Magee, J. Kramer, and D. Giannakopoulou. Software
architecture directed behaviour analysis. In Proceedings
Ninth International Workshop on Software Specifica-
tion and Design, pp. 144-146, Apr 1998.

EEAZ, FEHTaM 44+ 1 Ea—ET iz & o<
VINT LT 7 —FT27F v Diiiks & U Z DFEME.
T2 2GRS Y 7 b = 7 L% (SE), 2002(23
(2001-SE-136)):111-118, 2002.

BRI, BHE M. ETIUVRELEIAT—FT77F vk
FHRGE. WIRAB - 2MRREY 7 b Y 27 L (SE),
2005(119 (2005-SE-150)):9-16, 2005.

L. Dobrica and E. Niemela. A survey on software archi-
tecture analysis methods. IEEE Transactions on soft-
ware Engineering, 28(7):638-653, 2002.

M. A. Babar and I. Gorton. Comparison of scenario-
based software architecture evaluation methods. In Soft-
ware Engineering Conference, 2004. 11th Asia-Pacific,
pp. 600-607. IEEE, 2004.

S. Procter and J. Hatcliff. An architecturally-integrated,
systems-based hazard analysis for medical applica-
tions. In Formal Methods and Models for Codesign
(MEMOCODE), 2014 Twelfth ACM/IEEE Interna-
tional Conference on, pp. 124-133. IEEE, 2014.
MAES. Aadl %\ 7z stamp/stpa X%, V7 bV x
7Y VRY UL 6 A, 2017.

H T, Pre-formal XY v K& L T®D stamp EF Y ~
J.OEIBEZVFaANVY T DT T =0 vay T, 1
H, 2016.



