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Abstract: Understanding and learning the usage of the APIs are important for programmers, but those are
time-consuming tasks. A tutorial is one way to understand the usage of the APIs. It is a document composed
of some sample codes, their explanations and a list of sample codes, and describes the basic usage of the
library. Tutorials are usually written by library-developers; however, writing a tutorial is a tedious work.
Therefore, there are cases that how to use the latest APIs is not described in a tutorial because developers do
not update the tutorial. To deal with this issue, we present a method that automatically generates a tutorial
from unit tests. This method first generates executable sample codes from unit tests. It then uses program
visualization technique to explain the sample codes. Furthermore, it uses the dependencies between tests to
make a list of sample codes: it extracts the dependencies between tests by using run-time information, and
generates the order of the sample codes by using those dependencies. The results of a user study showed that
tutorials generated by this method are more effective in helping programmers learn APIs than the existing
auto-generated document.
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Fig. 1 An overview of the proposed method.
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MockComparator.java

package test;
import java.util. Comparator;

public class MockComparator extends Comparator<
String> {
public int compare(String el, String e2) {

PriorityQueueTest.java

package test;

import static org.junit.Assert.x;
import org.junit.x;

import java.util.PriorityQueue;

public class PriorityQueueTest {
protected PriorityQueue<String> queue;
public static void checkQueue(PriorityQueue<String>
queue, int size, String front) {
assertEquals(size, queue.size());
assertEquals(front, queue.element());

@Before public void setup() {
queue = new PriorityQueue<String>(11, new
MockComparator());

Q@Test public void testAdd() {
this.queue.add("Foo");
this.queue.add("Bar");
checkQueue(queue, 2, "Bar");

@Test public void testRemove() {

2 MR JUnitd ZFIH L7272 R —2
Fig. 2 A typical example of test case using JUnit4.
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MockComparator.java

package test;
import java.util. Comparator;

public class MockComparator extends Comparator<
String> {
public int compare(String el, String e2) {

GeneratedSample.java

package test;

import static org.junit.Assert.x;
import org.junit.x;

import java.util.PriorityQueue;

public class PriorityQueueTest {
protected PriorityQueue<String> queue;
public static void checkQueue(PriorityQueue<String>
queue, int size, String front) {
assertEquals(size, queue.size());
assertEquals(front, queue.element());

}
public void main() {
{
queue =
new PriorityQueue<String>(11, new
MockComparator());
}
{
this.queue.add("Foo");
this.queue.add("Bar");
checkQueue(queue, 2, "Bar");
}

}

B3 X2 HD testAdd 7 A M7 —ADSHI LI T REA O —
YT
Fig. 3 The executable code example that is extracted from

testAdd test case in Fig. 2.
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r—YET L import L& PriorityQueueTest .java 5
WRL, Shedr TVIBEINT 5. REIC, 2970
ZF# 1%, MockComparator.java CTHF SN TW5H DT,
MockComparator. java Z ¥ » 7 IVIZHEINT 5.

BRI, FRET VT XL, M2 HO testAdd T
ANy =26, A3DL) %Yy TVEERT 5.
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Static Object

test(sample. VlsuallzatlonSamDIeTest)
import unlc org. junit.Asser
Ilport org. jul it.Assert;
import org. Jn it. Test;
;:bl:; :lluuVlwllllll onSampleTest {

static String sampleField

__mple. VisualizationSample Test|sampleField[fool

@ -

public vt(: d main() throws E xception

®.

}

Map<StringBuffer, Class> mapSamj vla = nl leh"ap(S\ ngBuffer, |
mapSamp le. pu ((nn S( ingBuffer("String”), Str ss);
sampleField =

VisualizationSample. getInstance();

[ Key [ vaiue |
o

I!! class java.lang.String

[l ] g_T” —
i =5
==l = o 3
B 5 RFEETEBRSNS HTML X—=2. A) H > 7FVa—F, B) A7 v TETT L7200
ATGA T ERY v, C) A% v 7 2 LT 5, D) b— 7 & HILd 55
Fig. 5 A html page generated by this method. A) the sample code, B) the buttons and
the slider that step forward and backward, C) the area visualizing stack and
D) the area visualizing heap.

public void testCasel() {
Stack<int> stack = new Stack<int>();
for (int i =i;1 < 10; i++) {
stack.push(i);
}
assertEquals(9, stack.lastElement/());
}
public void testCase2() {
Stack<int> stack = new Stack<int>();
for (inti=1i;i< 6;i++) {
stack.push(i);

}

assertEquals(5, stack.lastElement());

}

4 [AU APIERABIZ/RL TWA2S, UL 1 Tldz vl
Fig. 4 An example that the similarity is not 1 but the programs

explain completely same API usage.
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Vo ROBERIEST A, KIS, AFA 712k BT7LTY
ALDHEHEZRAL., COTIVT) ZALET AR — U2
TH—=2arPBHbI xR ELTNED, TANMN—2A
DFIZIETY = a v B nbDLEET 5.

bLTFA M — AT = a v 0g4Ee, 7A b
=A% HWETLVIY AL %EHAT A, LarLl, TA
Mr— 24127 A MHEXY Y FOBRELZVIBED H
b, ZOL) EEOENEE T IF572012, TA M —
A EMFERH A Y Y FOLROBEPEL (2) DL ) IC&H
L7z, 2L T, $TXRTOBMOHEPED threshold & 4D
J7289 A= L) HIRIFIE, 7A M — 2% EH W
T TY) XLDFEREEHT L. KL T, threshold
iZ0&L7.

2x|C1NC2 2
|C1] +|C2] — 2 x |Common]|
CIT, ClLIEFF v ANTr =Rt TAY v F&Z25E

L7-HEEEASZEL, C2IET A MNr— A% %58 Lz
FEELSEET. Common lET A M — A% &EFT_TOfE
fi Ay FROREE T OIGEE ) 2R,

20DT NI ALDELLETHT A MTREMITE
Ho A, MBI ENZXAY Yy F2 T A M)
GDOAYy FET L, 2L, 7TH—varownwr X b
F—AlE, TUTTLNRGET CTETTELNE ) R T
ANT BT ENLVTD, KBRS AV v Fid
TAN T —ATIRDEETHLEEZEZONLENLTHA.
3.4.2 7 X MNEIDOKEFEFBFROMH

AT, 7 A MRGFREROERLZFHITSL. 207
VT) AL, SCHK [12] TRE S NARFRIRZ EEE L L
TWa,

T LB 2IKGFERARIE, AT A DTNy 7%
BENAT ) 20D DOTH B DY, R—ET HIUKFHRIL,
Fa— M) TNVIEHHTAETFA N r —A%PEL, Fa—
M) TNENESLTZODIRFREREERT 57200 DTH
5. ZLTC, INLOHMWEERT 572012, EEKFL
WA O 2 O BER T €& L 7-.

BEHEKFEIIBNT, AN —AXHPTFAMTF—AY
WHTET 22813, XOTFAMTRAY Y KFRTHAY D
XA FEREAUNAPLIFOHEINTWSL Z EEFETDH
L. F, BEEFIIBWT, AR T —AXHBTF AL
F=2ZAYIHKGETLHZEE, XOTFTAMIRAY v BT
NCHY OFEFHICFOH SN, 22D X FEFKGFOE
ETYIKFELEWI L LFAMETH 5. HEKFOEH
TXDVY ITHRET B E1E, Y 29RT APLH D, X
O APL R B FEOMAEDOFIFIZh B L) T &% EE
T4, ZLTC, WMEBEKFOERTX DY IKFT S LI,

Similarity =
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Compiler.java

public class Compiler {

public Compiler() { }

public Compiler(Settings settings) { ... }

public String convertTabToSpace(String str) {
return str.replace("\t", "Luul");

}

public AST parse(String text) {
String program = convertTabToSpace(text);
return ... ;

}

public byte|[] compile(AST ast) {
return ... ;

}

TestCase.java

@Test public void testConvertTabToSpace() {
assertEquals(" ", new Compiler().
convertTabToSpace("\t"));
}
@Test public void testParse() {
Compiler lang = new Compiler();
AST ast = lang.parse(...);
assertFalse(ast != null);

}

@Test public void testCompile() {
Compiler lang = new Compiler(new Settings());
AST ast = lang.parse(...);
byte[| resutls = lang.compile(ast);

6 T A EKAFEIFR OB

Fig. 6 An example of the dependencies between tests.

Y & APL R D X OWNELEE 2 PfE§ 5 D IZLET
HHILEERTS.

2ODKAFEBROBIE LT, B 6 DTS T LEEZ
5. F9,341HOT VT XLD 5, testConvertTabTo
Space D7 A Mf5IL, Compiler.convertTabToSpace T
&V, testParse D7 A MfR (L Compiler.parse TH Y,
testCompile D7 A MI4tE, Compiler.compile TH 5
LDy D . 2RI, testCompile Id, Compiler.parse %
A4 Y DEF (testCompile) HIFHLTWA DT, H
AT DEF T, testCompile I testParse IZMKFT 5.
212, testParse I, Compiler.convertTabToSpace &
Compiler.parse (A A VODEETLA UV NDEHETH %
WAV Y R) 2OIFUHLTWwE 0T, BERFOERT,
testParse I testCovertTabToSpace |ZHAFT 5.

DibEns, 6 o7ur I 285K 50RIE, 7
DEHNTH D, SHREHERF 2L, ERITHEZKE
LTV,
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testConvertTabT oSpace

/, k\

testParse  leff—] testConile

7 6 1B IR FEIMR. AU BERAT %, ERITE SRR
TFET

Fig. 7 The dependencies between tests in Fig. 6. The dotted

line represents indirect dependencies and the normal

lines represent direct dependencies.

3.43 Fai—bMUTIDER
DYt aryTiE, INETTOHKELrLGTF2 - )T

VEERT 2 FELZHHAT S, £7, RPEFEEIEDOT A+

=AML L MEEN TR WTF AN — A%, Fhvn

FTATIT)DEBHBMENT 2RIy TVEeEZL. R

2, API OBEZ /RS 72012, SREDTF A M7 —ARD

APL B 2332 F 2 — MY T VEEKRT L. &k

12, TAFERTVRBETRTOHORAY Y FlZatl, ZhZh

BT AF - M) TN ERERT S, FOROIZ, TA

NEOUAFRERE NT, I = FF 7LD ) A M & A

FTHLROT NI AL ZFHT L.

1 Z2I9AXDBIZIAYRLTIEIVSANVTELRWE
&, XY IMKAF 35 L@ L, Z DRI % AT
5.

2 EEKLE, MEEREOLEEHIZBWTY, EOTF AL
r—=2ANS MEEENTVEWT A M r—ADELSF
5, ZLTINEZH (seeds) &I,

3 EEKFIIBVWT, BIMKGFELTWwAT AN — A%
L, FNEMIGENT 2. ZOEEZEIZLL %
S ETHYIET.

4 TFTAMNHRDOIZ A (FAMGRAYV Y FEES L
77 R) EFIALT, MESHEL, 77 A8 %145,

5 JIAYENEFNIIHL, 7IAZIZLoTHFESN
LEBAEDE 75 7 %D, ZOT T I LT,
ALY, AUNDBEEFINTAY v ROFEH T
MRB YA — b 27 ATV, TART—ADY A
~ (&R ZAERT 5.

6 7 I7AYHEOIAFEERE, | CHAKGFERE T A T
BOKERERE W TERT L. ZOJEFERICBW
T, XIEYRETHB LWL, 7IAFIRD 25040
WEN &S I ERETH 5.

a 7 AMNGOEKERERIZY OBEHEISH X OFEHE
DINADPFAET 5.

b 1 CHAKGEERICY OBEHEOT A MIR 7 T A
Mo, XOBERDT A NFGRY T ANDISADHf
£T 5.
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10Test.testReadFile 10T est.testWriteFile

(2 methods are invoked)

f 1‘

ConpileTesttestParse je—— ConpileTesttestConpile

(4 methods are invoked)

N\ 4
N\ 4

L.\ K

ConpilerTest.
testConvertTabT oSpace

8 T A MNHDEAFERD AT

Fig. 8 An example of the dependencies between tests.

7 TAM—ATHHINTNDE 7 T ADHER AT
REIANY = M T, 2TA5D) A (LERF)
TERT 5.

8 ZZFTTHELIVAMIBVT, TAMNr —A%ZFN
ZHMT 5 HTML X — U~ L, APIBEEZ /RS
Fa— b TIVEHL. £NETNO HTML X—Y 0
A NNV, U TVNDOILE o/ T AN T —AD%
HiZ V5.

9 3VHLB8ETAIMIRLELSOTVHLENENDAY v
FIZHLTAT) . 2ok, MomBIEE, RO x
Vy RETAMIRET LT AN —ADEELT .

X 8 DIKFHRE COFHEOANBIE LTEZ L. K8

X, 7 A MHOBAFREREERLTBY, mEMEET T,

FERITEFRRGEERT S, T/, 1 TEONDIKAGRER

BVo SWFELZWEET 5.

¥, testCompile ZEDT A M —AH 5 HIKAFS

NTVWZ VT, FHOYWHEIL testCompile THAH. K

2, EFRGERERE-E > THAZTEHN L, testCompile,

testWriteFile, testParse, testReadFile & \9) fififf:

135,

w7 A% 7L, testReadFile, testWriteFile

LW 7 FAY (2T AF 1) L, testParse, testCompile

EVWY T TAY (I TAY2) RiFhH. TNIE, 7TRY

1DEFROTA MG T AT I0 THY, 7T7A5 21

Compiler 722256 ThAh. RIZ, TNENDI T AHZIT |k

RO T ANV — hEIT\, testReadFile, testWriteFile

LWy 1) A&, testParse, testCompile &\ 2 DD

VA NEED. 7T A NEKARIFRA 5, 10 25 Compiler L

FTHB, L) EFEREES. &I, APTZEZ L

OFTF2—NM)TNVDOYAMELT,

1 IOTest.testReadFile

2 I0Test.testWriteFile

3 CompilerTest.testParse
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Top Page elated Pges =N Overview .
A
T | ¢ R €
estConvert(sample.DotConverterTest) Sk i
 de Stati Otject Heap Documented Elements
[DotConverterTest java his [ ; sampl DotCerunides conplhaug ang Suing ‘

| cdgeset

Documented Elements (detail)

Return TopPage ©

sample.Graph
. e Cranhes.

9 AL PSERENDLF2— )T A) ¥ 7 VxFRLAZ HTML R— 7,
B) Fa— b IUTND Ly FX=Y, C)Graph 7 7 ADF 22— FIYTILDOY A |

Fig. 9 The tutorial generated from Appendix A.1. A) The html page showing example,
B) The top page of the generated tutorial and C) The list of Graph tutorial.

4  CompilerTest.Compile

Thb.

X 9 3RETHEEEOHNBTH L. Zhid, kAL
DPORFEFECEREINLF2— ) TVERL TV,

4. 1—HYX4&257«

RETEZTFMT 5720122 —F R T4 2fro72. 2
DIL—HZXY 714 DHWIZKRDEB) TH 5.

1 REFHRCLEF2— MU TP, APIOMFIZEN
PR OO 0 EHET 5.

2 REFEOUFHRD-ODT 4 — NNy 72155,

I—FRAY T4 D712, Commons CLI*?D FF 2 2~

N ZRETEIC L > TAB L7, Commons CLI X, 2~
Y RIA UBIEERD 947 F) THAH. Commons CLI
ZA—HFAY T4 THCZHRERD 2O0THE. 7,
ZDTA477)TIEAPI 2 # 4 %7ETHEHT 2 DS
HDT, Fa— M) TADPEETHLILERDHITOLNS.
2B, TOTATTVDAPLIZH T W HEMTIE W7
O, BOFHTLI YRS T4 %4T) TENTELI LN
HIFons,

RO 729, UsETeX[30] 12 & o T &z a— K4
TNV EBINL 72 Javadoe & HV 72, UsETeX % &R L 72
ML, UsETeX 37 A ba—Feo% 7V a3 5
V=V ThHDHOT, REFELE CEREHNTFF 2 X
VIEEERKLTWEZETHA.

4.1 A&

R1DOEH) I ANOBIMBITHL, TREN60 5D
I—FAY T4 REMLI. BINEE, F, W, Tes
TIVIRBIZOWTORENT v 7 — MI&E R FT

*2 http://commons.apache.org/proper/commons-cli/
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£1 12-FAYF 1 OBNEH
Table 1 Participants of the user study.

SNE | F& | M | 707530718 | Java RE
P1 22 L T4 2 4
P2 22 = 3 4E 14
P3 23 5B 12 4E 14

[ mncusses |

AlreadySelectedException
Am ptionException Method Detail

addOptionGroup

public Options addOptionGroup(OptionGroup group)

API Example: m
ior "
P

hLongOpt ("foo”). crea
hLongOpt ("bar"). crea

);
options, new String[1("~bar"});
lassertTrue(cl. hasOption("bar"));

4 lassertEquals("selected option”, "bar”, aroup. getSelected());

UnrecognizedOptionException

10 L—H%2A% 74 THIH L7 Javadoc A) UsETeX 12 & ) il
HEhza— K7
Fig. 10 The Javadoc document used in the user study. A) the

code example extracted by UsETeX.

Y= OfRRERVIORT. 72, 203 AN0OBMH
OHIZLIHT Commons CLI #FIH L2 & 0dh 5 NI
no7z.

HWT v r—brons, ZNEE2Oo0TUrI IV T
% X7 (echo A~ FOFd L cat I~ FOFELE) %
o7z, ¥ A7 %4, SINE L, Javadoc (E 10) 7,
REFEICLZ2F2—-b )70 (R 11) OELLPEF
FaAyhELTHRALZ.

ZLTC, YRAIEATHNEER, HHATH FFa X2 b
¥ A7 OFECESINE T ICER L2, BRICE, Pl
I@IZ echo 37 ¥ R REFHICLAF 22— ) TV E
JHWTHEE L, K2 cat 2~ ¥ F% Javadoc & HWCF%E
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11 2—HFRY T4 THWAET 2= ) TIVA) Fa—b) T
DY TNR=Y, B) Fa—bM)TLDby TR=D

Fig. 11 The tutorial used in the user study. A) the example

page of the tutorial and B) the top page of the tutorial.

L7z, P2 IIRMIC cat I~ ¥ % Javadoc & W T, kI
echo 3~ ¥ FEREFLEEHTHEELL., £L T, P3
IE I echo I~ ~ % Javadoc & VT, RIZ cat I
T NEREFEEHVTHEELL.

KIZ, BINEIAT o722 DDFEEY 27 12OV TEHRT
5. INHDFAZIIELLL, RDE2DFTH A7
FEITES.

A. Options 1 >R L ADFEE #WYICa~v> FI74»
15 &) midEfi & LC, ZIN& 1 Options O A ~
Ay Y ARNEY, ENENDF T a ik A VAY Y

AR ET AUENH 5.

B. Y2 RS LBIBDIN—X a~v >y FI4 V5%
FERIIN—= 2T 572012, WL, DefaultParser
DA VATV ARNED, CommandLineParser.parse
AV FewCa~xy K4 VilE /- AT 54
LD 5.

C.HBEDAT a> DR Ho+ 7T a VHPRES
NTVENE)DEMERET S22, ZBINEE,
CommandLineParser.parse XV v FIEOH L D% T
hasOption AV v F&#blZAV2LESH 5.

D. A7 Y3 ICBEHVEIHOME + 7Y a3 IlES
LZWVEIBETST 272012, BINE I, getArglist
A F% CommandLineParser.parse XY v FIf-(F
I LOBTIHFOHTLEN D 5.

E.ANLTAyE—TDRR AVT Ry E—=TDFKRD
72912, ZIFE L, HelpFormatter DA Y A% ¥ A%
MR L, printHelp XV v N& Options f ¥ A% »
ARHOTANVT Ay =V e TELEND L.

Z & HY Commons CLI \CBHET 2707 F IV 7% X7

ICTERETECMYME L)L, ¥ A7 TRV T D

77 LMIFRNCHE L. 728 21, echo 2~ ¥ FZELk

TWJETZDY, Commons CLIZIEBMRZ VY, XFHID Y X

FNEFRT S0 T LTRENICHE L.

85 A0 OWTH, BITLI T8 A0 ORERAT. ¥
A7 OFATIE, Fak L7z APT 2 @80 2FH L2 & ) 5 CH)
Wi s, B12 %5 A7 DFETOBL LTHIFS. ZoTH
7T LEBNBMER, ht Ty a v PSEESN TS0
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CommandLine cl;
if (cl.hasOption("h")) {

}

12 MBI L > TE2NLTO T T LOH. ¥ X7 CILET
TEENY A7 BIETETW W
Fig. 12 An example of the program written by a participant.
He completed Task C but did not complete Task B.

®2 -V RYTAORR. AT ZFEFTTENFaxy b
R iR U R W)
Table 2 Summary of the user study results. The cells contain

the documents that the participant completed a task

by using these.

F3 FHRT V- TLORE. 1IdFoHETERVWIE, THE

MMETELILEERT
Table 3 The results of the post questionnaire. Rating of 1
represents strong disagreement and Rating of 7 rep-

resents strong agreement.

SME | QLEVWRTE | Q2 | Q3 Y TILDIERE
P1 3 1 7
P2 6 3 4
P3 5 3 5

s 3 572012, CommandLine.hasOption XV v N&FIf]
L CW5%7S, CommandLine 1 ¥ A% » A &HU5ST %
B TWiz\, L7228 T, CommandLineParser.parse
AV FEFHTETWRVWOT, ¥ A2 BIZETTER
o7z W7 § 2%, CommandLine.hasOption (da#4)IZff
JAILCTWwWA7®, A7 CIIZEITTEERR LT
2DODY A EFAT LN T I A FEHIOMK T, 5
MEFZRD &) BBEHET v r— MK Z, Fa— )T
DEESIZET A2 MR L 7.
Q1 Javadoc £V HF 22— R TILDIT) VLT WVE
L7 ?
Q2 7u s I AEHALIZ API OBRFFIZH2IC
Q3 VT NVONEFRIEERIZEE L 20 ?

o T2 ?

4.2 R

WY T4 OFEER 28T, T2, FET Y
r— bOREREER 3 ITRT.
4.2.1 EET7H5— FOFERIZDOWVWT

I—HAF 74 T, LHEOENI2IH ST, Javadoc

10
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272 (F23). PLIE, EFEICIZMEZVWITRED, T—F
FUTINIE L DIERPGEENTETHT, I T
WEBRT LI ENTE ol B 2T,

TRTOBMEL, 707 20 bid APT FF 2% IS
N drotz 8B AT, PLIE, W LENZTE ST A
DIREZX RLDICHMDS 0 ) $ XL L% 272, 72, P2
&, 777 4mEURIC LY, a— FY 2 T OFEEEk
OHLNTWVLONREIZEE 2T,

4.2.2 FEORESAICETE T4 —KNNy o

Pl & P21, RETFHEICL2a—- Ny TAHEL, #
METEDEERT

P2E 7075 LAHALIZOWT 2 DDk ik IR E
L7z, 12H, BiBlOAFy FEBIEDAT v TORO
REOERLTHALT 2 BRIz 52 ThHY, 22H
&, I—FHr7n et s nzIREOR2 L 52 &
Thb., 72k z2IE, =P Thvo2i78HE2 7)) v 7
L7256, 24THISHIL T 2 IREEDSTTHAL S NS L9124k 5.

TRCOBNMED, BIREEIZLAT— N 7T LVoi#E
HORMIMETH L L/ L2. PlLida— Ry 7L
DEFEDIZDIZ, L VEL DA Xy MPWERZEEZ T,
¥/, P2UE, ¥4 M b a— N Y FLONE# BHLIC
EMTELZENET LWEERZL. P3IE, T VDA
WHBERENDL L, T— N Y FVORMHREICR 5
DTE L&, P2EP3IE, AV y FORZa—
R P BRI T A DIFRELZDT, Foa— M) T
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Graph.java

package sample;

public class Graph {

public class Pair {
public Pair(String v1, String v2) {
this.vl = vl;
this.v2 = v2;
}
public String v1;
public String v2;
}

private java.util.Set<String> _vertexSet;
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private java.util.Set<Pair> _edgeSet;

private String _title;

public Graph(String title) {
_title = title;
_vertexSet = new java.util. HashSet<String>();
_edgeSet = new java.util. HashSet<Pair>();

}

public Graph() {
_title = "
_vertexSet = new java.util. HashSet<String>();
_edgeSet = new java.util.HashSet<Pair>();

}

public String getTitle() {
return _title;
}
public void addVertex(String vertex) {
_vertexSet.add(vertex);
}
public java.util.Set<String> getVertexSet() {
return _vertexSet;
}
public void addEdge(String v1, String v2) {
_edgeSet.add(new Pair(vl, v2));
}
public java.util.Set<Pair> getEdgeSet() {
return _edgeSet;
}
public java.util.Set<String> neighbors(String vertex) {
java.util.Set<String> neighbors = new java.util.
HashSet<String>();
for (Pair p: _edgeSet) {
if (p.vl.equals(vertex)) {
neighbors.add(p.v2);
} else if (p.v2.equals(vertex)) {
neighbors.add(p.v1);

}

return neighbors;

for(String v: g.getVertexSet()) {
if (shapes.containsKey(v)) {
r += (v + "[shape=\"" + shapes.get(v) +
"\"I\n");
} else {
r+=(v+ "\n");

}
for (Graph.Pair p: g.getEdgeSet()) {

r+=pvl + ",——u" + p.v2 + "\n";

}
T +: II}II;
return r;

Al12 FXbhI-FK
GraphTest.java

DotConverter.java

package sample;

public class DotConverter {
private Graph g;
private java.util. Map<String, String> shapes;
public DotConverter(Graph g) {
this.g = g;
shapes = new java.util. HashMap<String, String>();
}
public void setShape(String v, String shape) {
shapes.put(v, shape);
}
public String convert() {
String r = "graph,," + g.getTitle() + "{\n";
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package sample;

import org.junit.x;
import static org.junit.Assert.x;

public class GraphTest {

@Test

public void testVertex() {
Graph g = new Graph();
g.addVertex("foo");

}

@Test

public void testEdge() {
Graph g = new Graph("title");
g.addVertex("foo");
g.addVertex("bar");
g.addEdge("foo", "bar");

DotConverterTest.java

package sample;

import org.junit.x;
import static org.junit.Assert.x;

public class DotConverterTest {
QTest
public void testConvert() {
Graph g = new Graph();
g.addVertex("1")
g.addVertex("2");
g.addVertex("3");
g.addVertex("4");
g.addEdge("1", "2");
g.addEdge("1", "3");
g.addEdge("2", "4");

)
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DotConverter ¢ = new DotConverter(g);
c.setShape("1", "box");

System.out.println(c.convert());
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