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1 import cv2

im = cv2.imread("'imagel.jpg')

cv2.imwrite('after10.jpg', im, [cv2.IMWRITE_JPEG_QUALITY,10])
cv2.imwrite('after20.jpg’, im, [cv2.IMWRITE_JPEG_QUALITY,20])
cv2.imwrite('after30.jpg', im, [cv2.IMWRITE_JPEG_QUALITY,30])
cv2.imwrite('after40.jpg', im, [cv2.IMWRITE_JPEG_QUALITY,40])
cv2.imwrite('after70.jpg', im, [cv2.IMWRITE_JPEG_QUALITY,70])
cv2.imwrite('after80.jpg', im, [cv2.IMWRITE_JPEG_QUALITY,80])
cv2.imwrite('after90.jpg', im, [cv2.IMWRITE_JPEG_QUALITY,90])
cv2.imwrite('after95.jpg', im, [cv2.IMWRITE_JPEG_QUALITY,95])

cv2.__version__
'3.4.1'
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TABLE I: Common adaptation types, categorization, and implementation

Category Adaptation Type Rule
Add a conditional Insert(ty, t2, i) A NodeType(t;, IfStatement)
Code Hard Insert a final modifier Insert(ty, t2, i) A NodeType(t;, Modifier) A NodeValue(t,, final)
. Handle a new exception type Exception(e, GH) A —Exception(e, SO)
Clean up unmanaged resources (e.g. close a stream) (LocalCall(m, GH) V InstanceCall(m, GH)) A —LocalCall(m, SO) A —InstanceCall(m, SO) A isCleanMethod(m)
o Declare an undeclared variable Insert(ty, t2, i) A NodeType(t;, VariableDeclaration) A NodeValue(t;, v) A Use(v, SO) A —Def(v, SO)
Resolve Compilation - - -
Errors Specify a target of method invocation InstanceCall(m, GH) A LocalCall(m, SO)
Remove undeclared variables or local method calls (Use(v, SO) A =Def(v, SO) A =Use(v, GH)) v (LocalCall(m, SO) A =LocalCall(m, GH) A —InstanceCall(m, GH))
Insert/delete a try-catch block (Insert(ty, t2, i) V Delete(ty)) A NodeType(t;, TryStatement)

A ty, A L) A , i A Vi JOA
' v Insert/delete a thrown exception in a method header ‘Changed.(tl) NodeType(ty, Type) A Parent(t2, t1) A NodeType(t2, MethodDeclaration) A NodeValue(ty, t)
Exception Handling isExceptionType(t)

Update(ty, t2) A NodeType(ty, SimpleType) A NodeType(t2, SimpleType) A NodeValue(ty, vq1) A

Update thy tion t
pdate the exception type isExceptionType(vy) A NodeValue(t2, v2) A isExceptionType(vz)

Change statements in a catch block Changed(t;) A Ancestor(t2, t1) A NodeType(tz, CatchClause)
Change statements in a finally block Changed(t1) A Ancestor(t2, t1) A NodeType(t, FinallyBlock)
Change a method call Changed(f) A Ancestor(t2, t;) A NodeType(t2, MethodInvocation)
Update a constant value Update(ty, t2) A NodeType(ty, Literal) A NodeType(t2, Literal)

Logic Customization
Changed(t1) A Ancestor(ta, ty) A

Ch: ditional i
ge & concifiona’ exprestion (NodeType(t2, IfCondition) V NodeType(t2, LoopCondition) V NodeType(t2, SwitchCase))

Change the type of a variable Update(t;, t2) A NodeType(ty, Type) A NodeType(t2, Type)

Rename a variable/field/method Update(ty, t2) A NodeType(t;, Name)
Refactoring Replace hardcoded constant values with variables Delete(t;) A NodeType(t;, Literal) Alnsert(ty, t2, ©) A NodeType(t;, Name) A Match(ty, t2)

Inline a field Delete(t;) A NodeType(t;, Name) Alnsert(ty, t2, 7) A NodeType(t;, Literal) A Match(t;, t2)

Change access modifiers Changed(t1) A NodeType(t;, Modifier) A NodeValue(ty, v) A v € {private, public, protected, static}
Miscell . Change a log/print statement Changed(ty) A NodeType(t;, MethodInvocation) A NodeValue(ty, m) A isLogMethod(m)

Style reformatting (i.e., inserting/deleting curly braces) | Changed(t;) A NodeType(t, Block) A Parent(t2, t1) A ~Changed(t2) A Child(tz, t1) A —Changed(t3)

Change Java annotations Changed(ty) A NodeType(t;, Annotation)

Change code comments Changed(ty) A NodeType(t;, Comment)




cSODI— KA A B 7DD
A 5ZEE %

Percentage of SO examples

A& A

15 20 25 30

5 10

0

adaptation
variation

m lerrnm% -

0

100 150
Num of AST edits

(a) Distribution of AST edits

Fig. 2

Number of AST edits (median)

:l_

HE

100 150

50

200

R

Code Size (LOC)
b) Code size vs. AST edits

adaptation
variation
,»»/I/'”‘ o —‘—’,,,,-
20 40 60 80 100

Number of AST edits (median)

(BT AL FBHD

— &

40 60 80 100

20

I DERIC

adaptation
variation
0 100 200 300 400

Vote Score (i.e., upvotes minus downvotes)

(c) Vote score vs. AST edits

: Code size (LOC) and vote scores on the number of AST edits in a SO example

10



XA T D

A=

e adaptation7T — X 2 v k &variationT
EEAVANDY

\ =1

1E

LN b A7z

141

LT

Adda conditional

Insert a final modifier

Handle a new exception type
Resource clean up

Declare undeclared variable
Specify target of method call
Remove undefined variable/call
Insert/delete a try-catch
Change a thrown exception
Update exception types

Change a catch-block

Change a finally-block

Change a method call

Update a constant value
Change conditional expressions

I——71
—— 50
| B

18
15
I 2
31
33
w18
R 42
ms

e ———— X1 !
— —— £

\

7 N\

Change types | EG—_——— 176
Rename 293
Replace constants with variables 38
Inline a field jww—29
Change access modifiers B _ 1199
Change logging 77
Style reformatting 85
Change annotations 80
Change comments - . 200
0 50 100 150 200 250 300 350 400
® Code Hardening ™ Resolve Compilation Errors  » Exception Handling B Legic C i  Ref: ing  Miscelk

(a) Adaptations: 629 explicitly attributed SO examples

|

PN

AT % 5

Add a conditional

Insert a final modifier

Handle a new exception type
Resource clean up

Declare undeclared variable
Specify target of method call
Remove undefined variable/call
Insert/delete a try-catch
Change a thrown exception
Update exception types

Change a catch-block

Change a finally-block

Change a method call

Update a constant value
Change conditional expressions

Change types |EEG—_—— e —— 7593
Rename 10193
Replace constants with variables |—" 3473
Inline a field ——— 1833
Change access modifiers | . 6426
Change logging 3796
Style reformamng 2633
Change 4441
Change ¢ s 5105
0 2000 4000 6000 8000 10000 12000 14000

® Code Hardening ™ Resolve Compilation Errors  » Exception Handling W Logic G i  Ref: ing  Miscell

(b) Variations: 14,124 potentially reused SO examples

Fig. 3: Frequencies of categorized adaptation types in two datasets

11



EXAMPLESTACK D Bh1E

1. SO BHAABL-VLWaO—FZRDIT5

2. GitHub? BB O — F 2 EUE

3. HEEBWLWId— K4
4, HEWEDZB7DOI—FIZHED £ 5 (TH




EXAMPLESTACK®

ml
;\ILIJI\

1'E

* ChromeDiLaREEGE E L TENMET 5

Search

2 stackoverflow Questons Developer Jobs Tags  Users

A Adding on the @Pso's comment, you can store all your Lat,Lng values in a JSON file and copy
that file to the assets folder of your app.

1
So, let's say you save the data like this in assets/locations json file,

v

{

"data*: [

[-68.8123683, 13.2249500],
[-08.8265861, 13.2274667],
[-908.8328611, 13.2182861],

ved}
}

And then read itas, (1) A Stack Overflow code example of interest

public String
String json = null;
try {

InputStream = getAssets().open([IOCAEIONS JS0NY)) ;

int size = .available();
byte[] buffer = new byte[size];
.read(buffer);
.close();
json = new String(buffer, "UTF-8");
} catch (IOException ex) {
ex.printStackTrace();
return null;

) {

return json;

i

Fig. 4: In the lifted template, common unchanged code is

Welcome to ExampleStack! @ Copy the template -

asmser oo

® Undo the previous selection

Code Template ~
s - String Adaptation Categories:
"T"String json
try { A Code Hardening
InputStream | Resolve Compilation Error
int size = ! Exception Handling
byte[] buffer = new byte[size]; Logic Customization
! i.read(buffer); Refactoring
% close(); Miscellaneous
json = new String(buffer, “UTF-8"); )
) catch (IOException ex) { 7) Colors of different
ex.printStackTrace();

return null; daptation categories
)

return json;

(@ Adaptation-aware code tempjate

}

5 Similar GitHub Examples (3) A list of similar GitHub snippets

GitHub link watch: 27 star: 107 contibutor: 15 | (@) GitHub snippet link & metrics
public String ) {

String json = null;

try {
InputStream = getAssets().open ([ NN )
int size = .available();

bito[] buffer = new byte[size];

.read(buffer);
.close();
new String(buffer,

json = "UTF-8");

retained, while adapted regions are abstracted with hot spots.
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Code Template Undo Selection  Copy
' ------- v String i - e +) { Drop-down menu 1 p""l;: String | '1; AL Jowariine) 1
""" § i‘rmg json = nuil; ";1'(‘9 Jsoii =i Auto-selected adaptation Code Hardening
o — e ). | Rco——
int size = ! : byte[] buffeér = hew byte[suo] Logic Customization
byte[] | out f67 " "iom . : {1 read(burrer); Refactoring
: -- read(buffer); l € € inputData : 1 Miscellaneous
? ....... n g.close(), .. y:i(::::.s — )‘;er, "UTF-8");
" "y atc xce on ex
Jffer, UTF-8"); ex.prlntStangraco( );
;e : ~R ;.{ Code option  Frequency ; return null;
return null; Drop-down menu 3 return json;
} }
return json; }
}
} 1 Similar GitHub Examples uUpdated list of similar GitHub snippets
. . . . . GitHub link watch: 27 star: 197 contributor: 15
Fig. 5: Alice can click on a hot spot and view potential code public String (IGRONSONETONASESY SERENGNISORERNSNNE ) (
options colored based on their underlying adaptation type. Fig. 6: EXAMPLESTACK automatically updates the code tem-

plate based on user selection.
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TABLE II: Code reuse tasks and user study results /

D Desired Function & SO Example | LOC | Clone# |—— Control : : E"""i"’é'_" :
Assignment Adaptation Time(s) | Assignment Adaptation Time(s)
P5-A | refactor(5), logic(1) 458 P2-A | harden(1), logic(1), misc(2) 870
Task 1 Calculate the geographic distance 12 ’ P7-A | refactor(1), logic(2), misc(1) 900 P3-B | refactor(6), logic(4), misc(3) 900
between two GPS coordinates [45) P12-B | refactor(2), harden(1) 900 P10-B | refactor(5), logic(2), misc(1) 366
P16-B | refactor(7) 727 P15-A | refactor(10), logic(14), misc(3) 842
P3-A | refactor(5), logic(1), exception(2), misc(3) 900 P1-B | refactor(3), harden(1), logic(2) 640
Task I get the relative path between 7 ’ P8-A | harden(1) 900 P6-A | harden(4), logic(3) 900
two files [46] P11-B | none 621 P9-A | harden(4), logic(2) 900
P15-B refaclo'r( 13), ha@en(l). logic(5), 363 PI3-B m.faclor(3). logic(2), exception(l), 900

exception(1), misc(1) misc(1)
P1-A | refactor(5), harden(1) 652 P4-A | refactor(5), harden(1), misc(1) 667
Task I encode a byte array to a 12 17 P6-B | refactor(1), misc(1) 900 P8-B | refactor(2), harden(1), misc(2) 548
hexadecimal string [47] P9-B | harden(l), logic(1) 635 P12-A | refactor(3), harden(2), misc(1) 748
P13-A | refactor(3), misc(1) 900 P14-B | refactor(3), harden(1), misc(1) 700
P2-B | refactor(3), logic(1) 441 P5-B | refactor(1), logic(3) 478
Task IV add animation to an Android 29 4 P4-B | refactor(1), compile(1), misc(1) 900 P7-B | refactor(2), compile(3), logic(3) 887
view (48] P10-A | refactor(3), logic(5) 900 P11-A | refactor(1), logic(3) 617
P14-A | refactor(2), logic(4) 862 P16-A | refactor(6), logic(4), misc(1) 773
\ , A ’ J
V=L EEH L V=L fE S
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