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e SAGA : Suffix Array based clone detection tool with in-built

GPU Acceleration
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Fig. 1: An Example of Suffix Tree and Suffix Array
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Fig. 3: Detecting Type-3 Clones: An Example
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TABLE II: Tool Settings for Scalability Test

Tool Settings

SAGA Min clone length 50 tokens, min candidate length 20
tokens, min similarity 0.6, function granularity
SourcererCC  Min length 6 lines, min similarity 0.7, function granularity
CloneWorks Min length 6 lines, min clone length 50 tokens, min
similarity 0.7, function granularity
CCFinder Min clone length 50 tokens
NICAD Min clone length 6 lines, identifier abstraction none,
similarity 0.7
Deckard Min clone length 50 tokens, similarity 0.85, 2 token stride
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TABLE III: Execution Time

LOC

SAGA SourcererCC CCFinder NICAD Deckard iClones CCAligner Oreo CloneWorks(C) CloneWorks(A)

1K
10K
100K

IM
10M
100M
250M
550M

1s 3s 2s 1s 1s 1s* 1g** 3s 3s
1s 5s Ss 1s 4s 1s* 1s%* 3s 3s
4s Ts 10s 5s 32s 2s%* 3gk* 4s 4s
9s 37s 39s 12s 27m12s MEM* >20s** 26s 26s
59s 12m21s 6m30s 19m49s ERROR - >5m** 11m12s 11m3s
10m57s 12h27m 9h49m ERROR - - 2h19m 1h55m

1h24m 36h** >25h** - - - - >222h** 18h27m 8h3m
4h50m - - - - -

* Data reported in the literature ** Data estimated based on reported time with consideration of environment differences
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TABLE IV: Recall and Precision on BigCloneBench

. T1(35,800) T2 (4,574) VST3 (4,156) ST3 (15,013) MT3(79,922) WT3/T4(7.75M)  Precision
Tool Threshold/Setting % £ % # % £ % # ¥ % F Func Sgmt
SAGA sim=0.6, l;m=40, function 100 35,781 100 4,552 95 3,932 60 9,030 7,686 5,936 99
SAGA sim=0.7, l;m=40, function 100 35,781 98 4,504 91 3,769 45 6,715 4,141 2,171 99
SAGA sim=0.6, l;m=50, function 99 35,552 96 4375 93 3866 56 8,396 6,055 3,126 99
SAGA sim=0.7, Im=50, segment - - - - - - - -
SourcererCC*  sim=0.7, MIT=1 100 35,797 98 4,462 93 3,871 61 9,099
SourcererCCtT  sim=0.7, MIL=6 98 35,185 85 3,849 89 3,680 58 8,651
CCFinder* MIT=50 100 - 93 - 62 - 15 -
CloneWorks(A)* sim=0.7, MIT=1 100 35,777 99 4,544 98 4,090 93 13,976
NICAD* sim=0.7, MIL=6 100 35,769 99 4,541 98 4,091 93 13,910
CCAligner* sim=0.7, ¢ =6,e=1 100 - 99 - 97 - 70 - 10 -
Oreo* sim=0.55, MIT=15, 7=0.6 100 35,798 99 4,547 100 4,139 89 13,391 30 23,834

* Data reported in the literature (same configuration) + Data collected in the authors’ replication experiment
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TABLE IV: Recall and Precision on BigCloneBench
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Fig. 3: Detecting Type-3 Clones: An Example
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Algorithm 1: Detecting Type-3 Clones

Input: The sorted array ccArray of the 5-tuples of all
candidate clones
Output: Result: Set of Type-3 clones

1 Result = @,

2 cc = the first candidate clone in ccArray;

3 ccToMerge = cc; // a running cc for merge

4 while cc # null do

5 ccNext = next candidate clone in ccArray;

6 if IsMergeable (ccToMerge,ccNext) then

7 cc = Merge (cc, ccNext); o .

8 ccToMerge = ccNext; N I

D | end ‘ A T3DA—FyA—2EHEHET S
10 else S -

11 if cc.length > l,,. then T:&b‘:*ljm éhfb\é?}b: I)ZA
12 | Add cc to Result;

13 end

14 cc = next candidate clone in ccArray;

15 ccT'oMerge = cc;

16 end

17 end

18 return Result;

Algorithm 2: Detect if candidate clones are mergeable

Input: Two candidate clones cc1, cc2

Output: true iff cc; and ccp are mergeable
1 Function IsMergeable (cci,cc2)
2 if cci.methody # cca.method; or
cc1.methodz # cca.methodz then o o
| return false 1|;*ﬁ7 D—pb\?—t/ﬁgéh\
end

ap = max (gap between cc;.seg; and ccp.segi, ga S = %@ —d— * 2
gbcgtween ccfsggg and cce.s€92); =P & 9 75\ & é 7)1/ :I IJ X -L\
6 if gap > (cci.length + cca.length + gap) * (1 — 6)

then

| return false
end
return true
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