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Fig. 2. An example of bug dependency graph
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TABLE 1

DESCRIPTION OF THE STUDIED NETWORK ANALYSIS METRICS.

type metrics description
Size # alters that ego 1s directly connected to
Ties # ties in the ego network
Pairs # pairs of alters in the ego network
Density 9 possible ties that are actually present
nWeakComp # weak components in the ego network
Ego pWeakComp # weak components normalized by size
network | 25tepReach  # nodes ego can reach within two steps
ReachEffic 2StepReach normalized by sum of alters’
size
Broker # pairs not directly connected to each other
nBroker Broker normalized by the number of pairs
EgoBetw 9 all shortest paths across ego
nEgoBetw normalized EgoBetween (by ego size)
EftSize # bugs minus the average degree of bugs
Efficiency effsize divided by number of bugs.
Constraint The extent to which ego is constrained.
Hierarchy measures how the constraint measure 1s
Global distributed across neighbors.
network | Degree # 1ssues adjacent to a given bug
Degree cen- Centrality score according to the degrees
trality
Closeness How close to other vertices.
Eigenvector  Centrality score according to eigenvector.
centrality
Betweenness  Centrality score according to betweenness.
centrality
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TABLE 11

THE DESCRIPTION OF DEPENDENCY COUNTING METRICS.

dependency counting metrics

description

Bug count(BC)

Entire dependencies count
(EDC)

Dependencies density (DD)

Inward dependencies (ID)
Outward dependencies (OD)
Total dependencies(TD)
In-dependencies type (IDT)
Out-dependencies type(ODT)

Total type (TT)
In-cross dependencies (ICD)

Out-cross dependencies (OCD)
Total cross dependencies (TCD)

# nodes in the bug dependency graph.
# edges in the bug dependency graph.

the number of nodes divided by the maxi-
mum number of edges. EDC/(BC*(BC-1))
# dependencies from other issues.

# dependencies on other 1ssues.

Sum of ID and OD.

# types of Inward dependencies.

# types of Outward dependencies.

Sum of IDT and ODT.

# dependencies from issues in other
project.

# dependencies on issues in other projects.
Sum of ICD and OCD.
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TABLE V
PEARSON CORRELATION BETWEEN THE BUG-FIXING TIME AND BUG DEPENDENCY METRICS.
type metrics + - [ | Derby Hadoop  Hbase Hdfs Hive Solr Spark Ww Yarn
Size 0 0 0| 0253%%F 0.130%%% (.120%%% (.128%%% 0.1607%* 0.178%%% (0.217%%% (.128%%% (287%%*
Ties 9 0 0|0251%%F 0.139%F% (.120%F (.128%%% (.159%FF (.177F%%  0216%%F (.128%%F (.285%*
< Pairs 9 0 0]0.041%%  0.133%kx  Q15% (L 119%k=  (122%% (. 14TREr  0214%%%  (L10% (.81
} | X r / \h‘ Density 7 1 1]o0061% / 0.065%F% 0.041%F  0.000%=% (] 148%% () 120%%F (. 104%%% Q2]+
% ; 7T~ m] ]j WeakComp 9 0 0| 0254%%F (.139%FF (.120%FF  (.130%FF  (.163FFF  (.178%FF (21TFEF (. 24FFE (295
nWeakComp | 9 0 0 | 0219%%% (.100%%% 0000%+* 0.100%+* (. 147%+% (16T+++ (.181%%% (,123%%% (225
2StepReach 3 0 6 / / 0.003** / / 0.040%%  0.025%* / /
- i < =T > ReachEffic 2 0 7 / / 0.039%** / / 0.028+* / / /
1557‘ J._O)*EFﬁ?b\%é e 00 9| / / / / / / / /
e\ - * Network nBroker 1 0 8 / / / / / / 0.028%* / /
analysis EgoBetw 8 0 1|0084%%F 0.112%%= 0.105%%% 0.069%%% 0.101%%% (088%%* (.161%%* / 0.268%%*
metrics nEgoBetw 9 0 0|0.186%F 0.122%%% Q.107%  0.091%F= (.]12%%F  0.005%= 0.162%%F 0067 0267
Dygree 9 0 002537 0.1397%F 0.1209F 0.1287%% 0.1607%F 0.1787%% 02175%% 0.128%%% (2877 F
EffecSize 9 0 0]0205%%F 0.126%%% 0.107#F (.135%%= (. 136%FF (. 118%=% .17#%  (.108%%* (.302%%*
Constraint 5 0 4 / / 0.041%F=  0061%F* (.056%=* 0.070%%F (.054%%* / /
Efficiency 9 0 0|0.146%%F 008%%% 0072%F 0.106%% 0.101%%% 0.098%% 0.102%%% 0081%%  (.131%*
Hierarhcy 8 0 1|0.159%%F 0066%%= 0.086%FF 0.076%F= (.13%FF (14285 (. ]54%%% (1255 /
» RS » DCentrality 8 0 1]0.166% 0.070%%= 0086+ 0.074%%= 012655 0.146%%% 0.160%%* (.128%+* (.088***
7 l/—d) } I\ | ) 7 Z ( j: / \7 0) Closeness 7 0 2|0.107#F 0037%  0.063%* / 0.097#%% (.108%#* (.142%%* (089%* /
Eigenvector 5 0 4 / / 0.041%%= / 0.060%=% 0.003%% (.100%%* (0745 /
BetwCentrality | 8 0 1 | 0.159%%% 0.100%%% 0.066%%% 0.097%%% (.004%%% (00%+%  (.]16%+* / 0.181%#%
BC 9 0 0]0.154 % 0.101¥%* 0.108%%* 0.108%%* 0.1257%* 0.143%%% 0.1967%% (.L18%*% (.183%%*
= ~ EDC 9 0 0 0.155% 0.101%%= 0.108%% (.107%F= 0.123%%%  (.144%=x (. 197#%%  (121%%% (. 181
* }iﬂ 2* z L\ d~ L\ DD 9 0 0|0.143%%F 007#Fx (.105%FF  (.103%F= (.1 11FFF Q128%=x (. 1Q1FFF (4% (|86
ID 9 0 00203% 0.110%= 0093 (.068%%* 0.130%%% 0.156%%* 0.186%** 0.065%  0.128%%*
Devend oD 9 0 001945 01020  001%x  (127FF=  0.114%%%  0.106%=F  0.130%%F  (.123%% (207
ependency  ypyy 9 0 0| 0.189%%F (.104%%= (002%F% 0.050%FF (.119%=% (159%%F (|78 (079RE (). ]03#*
AN ,l‘i 75“ & é ;?;‘:Egg ODT 9 0 0] 0.146%%F 0.101%% 0084%% 0.115%%% Q.116%%% Q.117%%  0.121%%F (121%%F (.178%%*
E ICD 7 0 2 / 0.047%4%  0.052%%% (.038%%  0.0336** / 0.052%%% 0384  (0.089%*
oCD 7 0 2 / 0.073%#% (075%FF (.054%%% (.053¢FF (048%%  0.037+* / 0.121%#%
D 9 0 00256%F 0.139%F= (.119%F (.128%%% (.161%%F (.176%%% 0216%%% (.128%%% (.214%%*
TT 9 0 0]0220% 01367 0.116%% (.109%%= (.157%%% (.188%=* (.100%%% () 34=wk (8]
TCD 7 0 2 / 0.080%%% (0.083%% (.060%%% (.058%F% (.050%%% 0.040%%% / 0.134%%%
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The rotated components on nine datasets from PCA.
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Fig. 7. The result of comparison in MAE, MSE and RMSE
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