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Figure 2: Our pipe and filter architecture. Abstract
modules are greyed.



ESODEZE

* updateValue(t, v,)
o / — FtDIEZ v, ICEHT

> add(t, t,,i,1,v)
c W/ — Ft,DiFEBIC/ — FtzEi
c B/ — P, WEAIE/ — RtdiRe R Y, LETOR
¥/ —FtDF/—F
e llF/ — FtD TN, vt/ — FtnfE




ESODEZE

e delete(t)
« T/ — Nt HI

. move(t, tp,i)
c B/ — P, DiIFBIC/ — B
c /—FtDOF/—FHZT DX IEH



NDY Y BV

[N THERINI-~ Yy EY I T7ILTY X L%

e by TRV ILTY XA
¢« 2DDASTRIDEIFEDERDARD < v B>

e RbLT7 Yy 77T XL
¢« 2DDASTRHOD ./ — KO~y BT

[1] S. S. Chawathe, A. Rajaraman, H. Garcia-Molina, and J. Widom. Change detection in hierarchically structured information. In
Proceedings of the 1996 International Conference on Management of Data, pages 493—-504. ACM Press, 1996.
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Algorithm 1: The algorithm of the top-down phase.
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Data: A source tree 77 and a destination tree T, a minimum
height minHeight, two empty height-indexed priority
lists L1 and Lo, an empty list A of candidate
mappings, and an empty set of mappings M

Result: The set of mappings M

push(root(T1), L1);

push(root(T2), L2);

while min(peekMaxz(L1), peekMax(L2)) > minHeight do

if peekMax(L1) # peekMax(L2) then

if peekMax(L1) > peekMax(L2) then

| foreach t € pop(L1) do open(t, L)
else
| foreach t € pop(L2) do open(t, L2)

else
Hy < pop(L1);
Hy + pop(L2);
foreach (t1,t2) € Hy X Hy do
if isomorphic(¢1,t2) then
if 3t, € T | isomorphic(t1,tz) Atz # t2
or 3ty € Ty | isomorphic(tg, t2) Aty # t1
then
| add(A, (t1,t2));
else
add all pairs of isomorphic nodes of s(¢1)
L and s(t2) to M;

fo_reach t1 € Hy | (t1,t2) € AUM do open(t1,L1)
L foreach t; € Hy | (tz,tg) & AUM do open(tz,Lg)

sort (t1,t2) € A using dice(parent(t1), parent(t2), M);
while size(A) > 0 do
(t1,t2) < remove(\A,0);
add all pairs of isomorphic nodes of s(¢1) and s(t2) to M,
A — A\ {(t1,tz) € A};
| A< A\ {(tz, t2) € A}
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Algorithm 1: The algorithm of the top-down phase.

Data: A source tree 77 and a destination tree T2, a minimum

height minHeight, two empty height-indexed priority
lists L1 and L2, an empty list A of candidate
mappings, and an empty set of mappings M

Result: The set of mappings M

1 push(root(T1),L1);
2 push(root(T»), L2);
3 while min(peekMax(L1), peekMax(L2)) > minHeight do
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if peekMax(L1) # peekMax(L2) then
if peekMax(L1) > peekMax(L2) then
| foreach t € pop(L1) do open(t,L1)
else
| foreach t € pop(L2) do open(t, L2)

else
Hy < pop(L1);
Hj «+ pop(L2);
foreach (t1,t2) € Hy x Hy do
if isomorphic(¢1,t2) then
if 3t, € T | isomorphic(t1,tz) A te # t2
or 3t, € Ty | isomorphic(tg, t2) Atz # t1
then
| add(A, (t1,t2));
else
add all pairs of isomorphic nodes of s(¢1)
L and s(t2) to M;

fo_reach t1 € Hy | (t1,t2) € AUM do open(t1,L1)
L foreach ty € Ho | (tz,tg) & AUM do open(tg,LQ)

sort (t1,t2) € A using dice(parent(ty), parent(tz), M);
while size(A) > 0 do

(t1,t2) « remove(A,0);
add all pairs of isomorphic nodes of s(¢1) and s(t2) to M;
A— A\ A{(t1,tz) € A}

| A< A\ {(tz, t2) € A};
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Algorithm 2: The algorithm of the bottom-up phase.

Data: Two trees 71 and T3, a set M of mappings (resulting
from the top-down phase), a threshold minDice and a
maximum tree size maxSize

Result: The set of mappings M.

foreach t1 € T | t1 is not matched A t1 has matched

children, in post-order do

to < candidate(t;, M);

if to # null and dice(ty,t2, M) > minDice then

M = MU (t1, t2);

if max(|s(t1)],|s(t2)|) < maxSize then

R < opt(t1,t2);

foreach (tq,t,) € R do

if to,t, not already mapped and
label(tq,) = label(ty) then
| M« MU (ta, ty);
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[2] M. Pawlik and N. Augsten. RTED: a robust algorithm for the tree edit distance. PVLDB, 5(4):334-345, 2011.
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ilationUnit . . .
Test.java: destination
' - public class Test {
. private String foo(int i) {
s if (i == 0) return "Bar";
\ )

else if (i == -1) return "Foo!";

4 Modiﬁ'ér: pubut'

Modifier: public@)
7/

Modifier: publici )

Test.java: source

public class Test {
public String foo(int i) {
if (i == 0) return "Foo!";

NumberLiteral: 0 StringLiteral:Foo!

Figure 1: Two sample Java files with their corresponding ASTs and mappings. Nodes with a label only are
denoted: Label, nodes with a label and a value are denoted: Label: value. Mappings from the top-down
phase are depicted with long-dotted lines (descendants of these nodes are also mapped but it is omitted to
enhance readability). Mappings from the bottom-up phase are depicted using short-dotted lines (container
mappings) or alternate-dotted lines (recovery mappings). Unmatched nodes are greyed.
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Full (3/3)

Majority (2/3)

GT does good job 122

#1 GT does not good job 3
Neutral 0
GT better 28
#2  Diff better 3
Equivalent 45

Table 1: Agreements of the manual inspection of
the 144 transactions by three raters for Question #1
(top) and Question #2 (bottom).
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o GT better CD better Equiv.
A Mappings 4007 (31.32%) 542 (4.24%) 8243 (64.44%)
O ES size 4938 (38.6%) 412 (3.22%) 7442 (58.18%)
GT better CD better Equiv.
Mappings 8378 (65.49%) 203 (1.59%) 4211 (32.92%)
O ESsize 10358 (80.97%) 175 (1.37%) 2259 (17.66%)
E GT better RTED better Equiv.
Mappings 2806 (21.94%) 1234 (9.65%) 8752 (68.42%)
ES size 3020 (23.61%) 2193 (17.14%) 7579 (59.25%)

Table 2: Number of cases where GumTree is better
(resp. worse and equivalent) than ChangeDistiller (top,
middle) and RTED (bottom) for 2 metrics, number
of mappings and edit script size (ES size), at the
CDG granularity (top) and JDTG granularity (mid-
dle, bottom).
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CD only move op
CD other op

GT only move op GT other op
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Table 3: Comparison of the number of move oper-
ations from GumTree and ChangeDistiller for 12 792 file
pairs to be compared.
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