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This research aimed to propose a new software engineering method embracing
uncertainty. By introducing uncertainty in the world of programming language theory and formal
methods, a developer can verify the integrity of design models containing uncertainty, check the
traceability between the design models and code, and attach/remove the uncertainty to/from the
design models or code. We proposed Archface-U, an interface mechanism for dealing with uncertainty.
Using Archface-U, we can provide a model-driven development in which a developer can continue design

or implementation even in the presence of uncertainty. We released iArch-U, an uncertainty-aware
software development environment, as open source software from GitHub.



Archface-U
Archface-U
Git
0SS
(€D)
Archface-U
1 Archface-U
UML
Java
Archface-U
Archface Architectural Interface

Uncertainty

ICSE 2010

Archface-U

UML

20
SNS

Java

iArch-U

GitHub

—/ Design

H Implementation H Testing /—'

( Model J
.

Type Checking*"+... -

( Cote T .

$Type Checking

e " Testing
° Support

B
7 t=- Aninterface that is able to
express uncertainty

anagement support

(Uncertainty) -
Traceable —
to
Model Location Type Check
Consistent

)

1. Archface-U

Archface

Archface-U
(Partial Model) ,

(Uncertainty)

Traceable
to
Type Check Code Location

Known-Unknowns



Archface-U Archface-U  Component-and-Connector
Component Connector
Component Java
FSP (Finite State Process) Archface-U 1

Component / Connector
2) Component / Connector

2 Alternative Optional
Archface-U
@
Archface-U Git y—JL 4R HE
{} T DR BRI (When) asy REE
{} THED & D R HEARE (Who) mEDIR
Archface-U Q} BN DT AR (Why) Sy bAwtE—o
e | RN SHIMFETIAVY R, 95X Archface-UDdiff( MM =
Archface-U I | (where, How) DL RRETT)
Component Connector Opt ional A_rljh AHENZOIER (What) Optional, Alternative
Alternative ) o | TFToFroanmE Archface-UDERES
2.
©)
iArch-U
)
0SS 0SS
5
Archface-U
iArch-U 0SS
GitHub Web
iArch-U Youtube iArch-U
ICSE 2019
20 2016
14 22
ICSOFT 2018 4
Selected Paper 1
15

Naoyasu Ubayashi, Yasutaka Kamei, and Ryosuke Sato, Modular Programming and
Reasoning for Living with Uncertainty (Extended Version)(Selected Paper from ICSOFT
2018), Communications in Computer and Information Science (CCIS), Springer,

, 2019, to appear [ ]




Naoyasu Ubayashi, Watanabe Takuya, Yasutaka Kamei, and Ryosuke Sato, Git-based
Integrated Uncertainty Manager, Proceedings of the 41st International Conference
on Software Engineering (ICSE 2019), Demonstration, , 2019, to appear
(Companion Volume)

Lionel Montrieux, Naoyasu Ubayashi, Tiangi Zhao, Zhi Jin, and Zhenjiang Hu,
Bidirectional Transformations for Self-Adaptive Systems, Engineering Adaptive
Software Systems 2019, , 2019, pp.95-114

Naoyasu Ubayashi, Yasutaka Kamei, and Ryosuke Sato, iArch-U/MC: An
Uncertainty-Aware Model Checker for Embracing Known Unknowns, Proceedings of the
13th International Conference on Software Technologies (1CSOFT 2018), , 2018,
pp-176-184 [Selected Paper ]

Naoyasu Ubayashi , Hokuto Muraoka, Daiki Muramoto, Yasutaka Kamei, and Ryosuke Sato,
Exploring Uncertainty in GitHub OSS Projects -When and How Do Developers Face
Uncertainty?-, Proceedings of the 40th International Conference on Software

Engineering (ICSE 2018), Poster, , 2018, pp-272-273 (Companion Volume)
0SS )
2017 (SES 2017), , 2017, pp.122-129

Keisuke Watanabe, Takuya Fukamachi, Naoyasu Ubayashi, and Yasutaka Kamei, Automated
A/B Testing with Declarative Variability Expressions, Proceedings of the 10th IEEE
International Conference on Software Testing, Verification, and Validation (ICST
2017), Poster, , 2017, pp-387-388 (Workshop Proceedings)
Keisuke Watanabe, Naoyasu Ubayashi, Takuya Fukamachi, Shunya Nakamura, Hokuto
Muraoka, and Yasutaka Kamei, iArch-U: Interface-Centric Integrated
Uncertainty-aware Development Environment, Proceedings of the 9th International
Workshop on Modelling in Software Engineering (MiSE 2017) (Workshop at ICSE 2017) ,
, 2017, pp.40-46

A/B , , 2017,
, vol.34, no.4, pp.61-67 [FOSE2016 ]
A/B , 23
(FOSE 2016), , 2016, pp.93-102
. ., Git

s 2016(SES 2016),

, 2016, pp.70-77

, 22

(FOSE 2015), , 2015, pp.47-52
Takuya Fukamachi, Naoyasu Ubayashi, Shintaro Hosoai, and Yasutaka Kamei, Conquering
Uncertainty in Java Programming, Proceedings of the 37th International Conference
on Software Engineering (ICSE 2015), Poster, , 2015, pp-823-824 (Companion
Volume)
Takuya Fukamachi, Naoyasu Ubayashi, Shintaro Hosoai, and Yasutaka Kamei, Modularity
for Uncertainty, Proceedings of the 7th International Workshop on Modelling in
Software Engineering (MiSE 2015) (Workshop at ICSE 2015), , 2015, pp. 7-12
Naoyasu Ubayashi, Di Ai, Peiyuan Li, YuNing Li, Shintaro Hosoai, and Yasutaka Kamei,
Uncertainty-aware Architectural Interface, Proceedings of the 9th International
Workshop on Advanced Modularization Techniques (AOAsia/Pacific 2014)(Workshop at
FSE 2014), , 2014, pp.4-6

26
s, s ,08S
, 81 , 2019 03 14 2019 03 16 ,
s, s, revert
. ( 199 ), 2018 07 18 2018 07
20 ,
2018

, 2018 01 18 2018 01 19 ,
s s s ; ) AOP
, 34 , 2017 09 19 2017 09 21




21

22

23

24

2017)
2017

09

2017
Naoyasu Ubayashi, Modular Software Development for Dealing with Uncertainty, 6th

01 ,

07 21

O

(

, Git

, 2017

2017 (SES

08

196 ), 2017

Asian Workshop of Advanced Software Engineering (AWASE 2017), 2017

2017

11

07

Naoyasu Ubayashi, Modular Programming and Reasoning for Dealing with Uncertainty

05

13

08

, 2017

2016

2016

, Chongging

01

11 17
iArch-U,
07 15

19

, 2017

03

2017 01 20 ,
Shunya Nakamura, Takuya Fukamachi, Naoyasu Ubayashi, Yasutaka Kamei, and Shintaro
Hosoai, An Uncertainty-Aware Model Checker Embracing Known Unknowns, 35th
International Conference on Conceptual Modeling (ER 2016), Poster(
14

, 0SS

09

2017

03

07

05

10

30

19

04

2017

)., 2016

in CPS, NIl Shonan Meeting on Architecture-Centric Modeling, Analysis, and
Verification of Cyber-Physical Systems, 2016

Kazuhiro Yamashita, Guanda Jiang, Takuya Fukamachi, Yasutaka Kamei, and Naoyasu

03

2

0

2016

03

24

( 193 ), 2016

Ubayashi, An Empirical Study of Uncertainty in 0SS Projects, 23rd IEEE International
Conference on Software Analysis, Evolution, and Reengineering (SANER 2016),

Poster(

03

03

2016

14

, 2016

), 2016

2016

2016 03

03

03

04

, 2016
Naoyasu Ubayashi, Modularity for Uncertainties in Adaptive Software Systems, 2015

03

15

03

02

14

2016

04

2016 03 18
[
, Git
, 2016
03 04 ,
2016 02 05

03

, LTSA
( 191 ), 2016
1
03 2016 03 04 ,
, Aspect]
, 2016 03

Shonan Workshop on Engineering Adaptive Software Systems (EASSY 2015), 2015 09

07

22

03

2015 09
iArch
2015 07
1
, 2015
13 [

10

-U,

24

05

11

[2016

2015 05 12

( 189 ), 2015

[

( 187 ), 2015

1

1

Java

03

12

Takuya Fukamachi, Naoyasu Ubayashi, Shintaro Hosoai, and Yasutaka Kamei,
Uncertainty-Aware Programming, 3rd International Workshop on Open and Original
Problems in Software Language Engineering (OOPSLE 2015) (Workshop at SANER 2015),

2015

03

02

2015

03

06

, Montreal

07

2015



,2015 01 22 2015 01 23

25 , Java
, 21
2014), ( ), 2014 12 11 2014 12 13
26 ,
2014 (SES 2014)
, 2014 09 01 2014 09
1
, 2017 214
o 0
o 0
http://posl.ait.kyushu-u.ac.jp/
iArch-U Web GitHub
http://posl.github.io/iArch/
(€D)

Kamei Yasutaka

8 10610222

Fukuda Akira

8 80165282

Hisazumi Kenji

8 10380685

@

Kishi Tomoji

Matsuura Saeko

2015

02

(FOSE



