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Investigating Project Factors Boosting Spontaneous Software Evolution
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This paper addresses an issue of spontaneous software evolution, which is a modern form of software evolution
observed in social coding platforms such as GitHub. In the spontaneous software evolution, feature additions and
modifications of software are achieved by spontaneous proposals from individual developers, not by the request from
the project manager. In this paper, we investigate project factors that can boost such spontaneous software evolution.
Specifically, we first introduce a governance framework of the spontaneous evolution, inspired by a smart city
execution model, and then consider relevant factors that can motivate developers to propose actions. Finally, we discuss
necessary features for the governance framework from viewpoints of (1) motivation of developers, (2) individual sense
of value, (3) skill and competency, and (4) characteristics, quantity, and deadline.
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Figure 1: Smart City Service Execution Model ©
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Figure 2: Software Engineer’s Hierarchy of Needs ©

B

EBIT, HDHYT M =THEEF—LOTa 0L, VT Ny 2 TEEONKRE [~ X n—0kiE
HIBR ] IS T TR LI OZ2B#E LD (Figure 2 20H).

BLHIRN T 212, TRHDOMAIZBWTHBEL TWADIL, V7 b U =T HIFEDN, SEeiE & v o7
%m%%«~v5xi@%,EE@&E@&%@%&@ EDNIET X—2 3 VERFEIILTWAHI EThH
5 (bBAA, RIKBOKGIFREINTND EWVIRHETH L), Ko T, INNFURATL—AT—7
T, BREORMTET RN— 3 U EHERE - M LT 202 W INCEBT 20083 X L7 5.

3:2 BAREREADOMERE - [EiER
W%%%N—yaym,%%ﬁ@k@ﬁ%@ﬁﬁﬁﬁk%<&ﬁéhé.Ltﬁof,E%%y7bﬁm
T L ARHEL 757027 MK LT, HMADRKFICL TWEETFR— g VOJRRZHL NI L
Nyl NCHATHZLITEECTHS. HAZLICRRLET X~ g v 2T — AT ﬁﬁ‘é7707%
A L LT, Management 3.0 Moving Motivators 231 5TV 5.
Figure 3 {Z Moving Motivators THWOHIL S 1 — R&Rd. 26D — RIZIZEL RO 10 EEOET X— 3
Y DOPIRNEIITND
- ACCEPTANCE (32%) [FLDJE D DA, FARRL o TWND Z LD LI 2O TIN5
- CURIOUSITY (4Fa7Ls) TR L7720, BX 70 LI-WZ RSB D]

- FREEDOM (H H1) (FAUTE B OEF & FLTHALBISE LT D |

« STATUS (Hif7) [RADIALIT AL TWT V0o L XIS TN D AT B BRH HAL TV D |
* GOAL (Z'—/1) [FAD NAED BN, A L TWAERI KM ST 5 |

- HONOR (44 %) TRME N OAEDSFADE & F IS TWD Z EZFEVITE D |

- MASTERY (Bii%) [FRLOALE T LS, F72RE ORPENICH 5 |

- ORDER (FRFF) M8 LTZBRBED 7= DO+43 e BRI & et e 5 |

- POWER (#£77) [FADJE VT E D Z & 2B TEATEDLRENH D

- RELATEDNESS (B8f&1)  TRAIIEF TH D A& & RIS 030 2 Rf> T D |
Moving Motivators Ci, F—ATT—~&RD, HADPFHIKFIZL TWDAETX—Ta O — K%
B, TEF_X—a VOMNEZOEBEMNATL. UL ST, FAUAAREDL I RETF X~ 3
Db EIHEFICIRY M) A2 T — LA THATE S, 29 LTELNTBADET N— 3 T3 HifE#l
L, HRNFURTVL—AT—=TIZRBITDHH A7 OEIVIRED 2V R— 1T 5E#RE L TUEHTE 5.

[No.18-11] BAMWF R 5 28 MR T - VAT LEMEESHEBRCE(2018.11.4-6, PRBEZAF)



Copyright©2018 —fittFiEA BAREHESR

MOVING

MOTIVATORS

w The people around me approve of I have plenty of things to investigate
CHANGE AND INNOVATION PRACTICES cehEt 1l mmal ke 1 drm iy P et

www.management30.com/moving-motivators | |

FREEDOM STATUS

000

I am independent of others with my My position is good, and recognized se in life is reflected in
own work and responsibilities by the people who work with me the work that I do

~ ~ ~

I feel proud that my personal My work challenges my competence There are encugh rules and
values are reflected in how I work but it is still within my abilities policies for a stable environment
T~ T~y ~

POWER RELATEDNESS

MOVING MOTIVATORS
These cards are part of the Management 3.0
materials. They represent the 10 intrinsic
motivators of the people in an crganization.
You can find a description of their use at

" " " " " www.management30.com,/moving-motivators

There's enough room for me to I I have good social contacts with the

‘ : MANAGEMENT,3.0
influence what happens around me people in and around my work
~ o~

Figure 3: Moving Motivators Cards
(Downloaded from https://management30.com/practice/moving-motivators/)

[No.18-11] BAMMF = % 28 BRI ¥ - L AT LEMEERFERE(2018.11.4-6, HBEZAH)



Copyright©2018 —f%#tHix A BAMHES

3-3 FHREEADEN - AF¥IL

VT T = THICLE R X 27 INESDRENRAF N2 RE BZ TSRS, BREITARBNITEHER
EPEZTCLEIAREMERSHD. ZOREHE, TEDANIEAEAZ AT 72T H, TEXZRWANIMML TXZnk
WORMMBEEND. GET) « AFNOM EIZIIHEERCAH FEOMENVETHD. NP ATL—LAT—7
TlE, HEPCHOCFEOMEL Y 7 b =TT ODZ 27 L5 LT, NIEFN— g I HF5T
DDOTIEIRNIES D D,

FTo, WX AT PEAEDL - B THLILAICH, EFX—a RN IR ENBREEIN5S. TZARE
W72 Z XA RRHLETIIRYY) LR RWREA g TE S, ABZERLY, BODEHEY LA LEW
PRIk 72 2 A7 IZR00 IMWEE LD E ZARDD. BUDRES] « AX MG ST X A7 %, BFENR S £ D
THID LY R — DA METHS.

3-4 ARVDHEE - E - FLIY

ERTARE YT My =TI e x A OME (L), & R0 £ CoORRY, BREEADOETT AN
— g NIEEER 52 5. FHRICHE UWMEERSZEE T T 255121, A UABITEZ A7 OFIVIRY MRS T
HAHH L, HBTECHLELEEDETFX—v a VRN ERLRWEAS ., TP UATL—ART—71201%, F—24
DBHFHET] « T4 /30T LIS U2 27 ka2 R— F T AR R b b.

£
A

4, %

AFRTIL, GitHUb DY —Yyba—F 47« 7Ty N7 —AIRONH LY 7 Ny = T H#{LORHE
TEFH) Y 7 b =7k ZH00 B, BROELZRET e Y7 NOERIZOWTELE L. BRI,
A= kT 4 DFEITETIVEERD AN HEELDO T ST AT L= LU —7 Bk, {TEHERICE ST 5
FHEARFRNZOWTIR AR, BIRE ~OBE T, BIREEA OV - MiEE, BIREFEADRES) - A%, ¥
27 OMWE -« & - #UOBLEND, HRNF LR T L— AT — 7 | ZEIRERE - HHHAIC DWW TEZE L
LthOMBEE LTIE, BELUTMRED BARM 25t & 523, 1TER RN O T a8 A~D 7T 7 —FRNEIT 5
n5s.

| 33

ZOWFEO—EE, BRI (EAFSE A 1THO0731, FEAFZE B 16H02908, 18H03242, 18H03342),
BLY, SCARAEAHR M OBF5EBR 252 1 T Thhl T 5.

X [N

(1) RER BEAT, Sl BB, AR 557, RE B, “V 7 My =TI BN, A B a—2 Y 7 by =T,
\ol.29, No.3 (2012), pp. 3_3-3 28.

(2) Hans van Vliet, "Software Engineering: Principles and Practice,” Wiley, ISBN 978-0470031469 (2013).

(3) F. Thung, T. F. Bissyandé, D. Lo and L. Jiang, "Network Structure of Social Coding in GitHub," 2013 17th European
Conference on Software Maintenance and Reengineering, Genova (2013), pp. 323-326.

(4) GitHub, http://github.com

(5) A fE—, PIHEBEN, THIES, REGER], MAERER, KPR, THRE, PR, Ui, mH, “A
FEH Y 7~ = T HELONMET 7T 7 BRI O BHFE”, SCHF -  BP i e 2L - JHEITFE(A), V8 5 17H00731
(2017).

(6) M. Nakamura and L. D. Bousquet, "Constructing Execution and Life-Cycle Models for Smart City Services with Self-Aware
10T," 2015 IEEE International Conference on Autonomic Computing, Grenoble (2015), pp. 289-294.

(7) D. H. Pink “Drive: The Surprising Truth about What Motivates Us”, Riverhead Books, ISBN-978-1594488849 (2009).

[No.18-11] BAMWF R 5 28 MR T - VAT LEMEESHEBRCE(2018.11.4-6, PRBEZAF)



Copyright©2018 —f%#tHix A BAMHES

(8) Glucksberg, S. “The influence of strength of drive on functional fixedness and perceptual recognition”, Journal of
Experimental Psychology, Vol. 63, No. 1 (1962), pp.36-41.
(9) Y. Francino, “13 ways to motivate software engineers”, https://techbeacon.com/13-ways-motivate-software-engineers
(10) J. Fung, “How to retain your software engineers?”, https://www.recruityourninja.com/retain-software-engineers/
(11) Jurgen Appelo, “Management 3.0 — Leading Agile Developers, Developing Agile Leaders”, Addison-Wesley Professional,

ISBN-978-0321712479 (2010).

[No.18-11] BAMWF R 5 28 MR T - VAT LEMEESHEBRCE(2018.11.4-6, PRBEZAF)



