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Analysis of Contribution Composition Patterns of Code Files

TAN Xin, LIN Ze-Yan, ZHANG Yu-Xia, ZHOU Ming-Hui

(School of Electronics Engineering and Computer Science, Peking University, Beijing 100871, China)

Abstract: In the process of software development, one code file is often developed and maintained by more than one developer and each
developer contributes different amount of code to the file, which forms a unique contribution composition. Whether the contribution of the
code file is reasonable or not directly affects the task allocation, which in turn affects the quality of software and development efficiency.
For different types of code files, how to measure and determine their contribution composition becomes an urgent problem to be solved.
Due to the maturity of supporting tools in collaborative development, the activities of developers can be recorded effectively. Therefore,
the huge amount of data generated by developers lays the foundation for data-driven intelligent software development. Firstly in this paper,
based on code ownership, a set of metrics is established to describe the contribution composition of code files from the three dimensions:
concentration, complexity and stability. Secondly, taking Nova (one of the OpenStack’ core projects) as a case study with its’ version
control data and metrics, a measure of contribution composition is established to summarize 12 common file types, resulting in 3
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contribution composition patterns. Finally, the validity of the metrics and the rationality of contribution composition patterns are verified
by combining mail-in and in-person interviews, and some instructive suggestions for software development process are presented.
Key words: contribution composition; metric; code ownership; data analysis; software quality
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Fig.1 Framework of code file contribution composition research
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B 2 (RRRAE A2 DTk A B b BB i N R AR S I H P A A 2 BRSO AR R T X R .
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15 H v ,nova/locale/de/LC_MESSAGES/nova.po il J& T-ix 25 30

i TERE TR 0 R NS 25 T DU X 12 RS A 1 I 3 b w2 S =X, 8 i A7 A A 2 5
BRSO R BERE IE # R4, Eb 20 nova I8 H Hh (#) requirements.txt, i% SCAE 8 T AETh AE B S, 10 B0 3% T A AR SR
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FORAWE T 16 AT AT G T IHR U R, BRATR Y TAE Nova WHZ5ER KK 3 ANMawE (R,
VMware. Redhat)[f) 4 {7 % FF & A i3 (OpenStack (17 R S50 AE 3 4F DL L), A7 52 U & 1) 52 Ui I [R) 428 1l 7
30 43 Bl e A7 SR IX o N R A ABL & T U R 1A B R 6T A 45 B (K b 7e, DR T 3Rk AT T AR Z2 AR AT I
s JELAE VTR RIS AL A 98 10 ¥ v, Al 178 20 A8 268 4 S VA BIF 3k 230 455 S8 7 A B A0 32 V7 8 vh 45 308 v P 2 el
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51 EEMNE
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AT B R IR FF R A, AT 1 A8 VA8 BT 53 A0, T B s o B AEAN SO B N AR RS A AT A 4 AL
FH TR B IO B4 BT, T LA B I 3 ) 4 5 N, L L B A T A b 4R SO B A
2) DTRG0 B 3 i R R AT DA S N b s AR RS S T A I R RS, DT (B T R A LA T IR
HAE T AR S A3 D T R IR S A Ak T BRI A AR AN [R] SO BT A ¥ T RCIR A, BT B
o 7 A QA 7 D
3)  DUARAL AR e P i R B AT DL S AR S TR I AR M ST KRBT R A NN, BT g R
WK 35 S A IE 7 58 BOHT B B8 B A K i s 100 H 5 35 AT AR AR 1 i 2103 Fh AR 3, M i i 5 T R 4 T
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