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Extracting Detailed Relations among API Member Sets by using
Frequent Pattern Mining to Improve Searchability for Usable API
Usage Patterns from Open-Source Repositories
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Abstract: The API usage patterns that are extracted from many examples of implementations for various
kinds of functionalities might be usable for application developers who want to know the API usage examples.
Although several studies have been proposed tools for obtaining API usage patterns, existing systems are not
useful enough for developers because the search results are often difficult to digest. In this paper, we propose
a method to improve the efficiency of an existing API member set search system which extracted offers a
way for searching open-source repositories for usable information on API member sets. In this research, we
extract, by utilizing the Frequent Pattern Mining, detailed relations among API member sets, hierarchical
structure and each API member’s. The graph-based display of the structure of API member sets is expected
to help the user to grasp easily the differences among API member sets and what API members are important
compared to others. The API member set search is accomplished smoothly by traversing displayed graphs
by the user. In this paper, we describe the details of our method and the design and implementation of the
prototype GUI, and we discuss the usability of the proposed system.
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54 publlc class AccelerometerPlayActivity extends Activity {
58 private PowerManager mPowerManager;

59 : private WindowManager mWindowManager;

60 : private Display mDisplay;

61 : private WakeLock mWakelock;

64 : @Override

65 : public void onCreate(Bundle savedInstanceState) {

72 mPowerManager = (PowerManager) getSystemService(POWER_SERVICE);

75 mWindowManager = (WindowManager) getSystemService(WINDOW_SERVICE);

76 : mDisplay = mWindowManager.getDefaultDisplay();

79 : mWakelLock = mPowerManager.newWakeLock(
PowerManager.SCREEN_BRIGHT_WAKE_LOCK, getClass().getName());

8 : )

88 : @Override

89 : protected void onResume() {

96 : mWakelock.acquire();

100:

3
102: @Override
103: protected void onPause() {
114: mWakeLock.release();

>
117: class SimulationView extends FrameLayout implements SensorEventListener {
358: @Override
359: public void onSensorChanged(SensorEvent event) {
371: switch (mDisplay.getRotation()) {

¥

389: )

2 Google Samples [16] IZ& N5 Y —A 32— F Accelerome-
terPlayActivity.java
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Context*?— WINDOW_SERVICE
WindowManager*3— getDefaultDisplay
Display*?— getRotation

Activity*!— getSystemService
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PowerManager**— SCREEN_BRIGHT_WAKE_LOCK

PowerManager. WakeLock**— acquire

PowerManager. WakeLock**— release
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*1 android.app.

*2 android.content.

*3  android.view.

*4 android.os.
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LT—2%AWT, HEMREEZFERT LM EZMEL, %
NFNOEWREREET 2720 DEWRRIEREH/ DR, #
KYATLOTO MR TEHANT APIEE 2 HHET 5.
Ebdt 41z CAPIS %2\, API & DM %2 I 5.
7z, TR A TRV APTESDOERIZE > THS
NBEAED, ERICHEREZEKT 2 LTHEHRERTH S
MZDWVWTHMEET 5.

6.1 FHMEAEDOHE

BET D APIEAFERY AT LADFMIZH->T, AF

DRQZHSMIZT B I LIZL D HIBZERDEASWNIZD W

TR T 5.

RQ1 APIHEADERIZH Iz > T4 D API EE5DEW
PHEL G WIRRPRINT WS 0

RQ2 HEEZ2EHETIBICHLN & E 2S5 API, &
ULIZAPI SR IETE 5

RQ3 HRIZL > TERNUZ APIEKITEEDSE L4
%

6.2 APISABRRER

ARFEERTHAT 25 APL#E A1, Google Samples [16] IZ
BWT Java Tk E 47z 157 D Android 7o 7 b
SHBLENZEDRMFHT 5.

6.2.1 EBRAE

AEERTIE, Android 7 7V IZHWTHEHEIZELG X v
= V% FRT % AlertDialog FEAE % SE25 7 2 151w 2 fE
U, SEEEOFRBICREL IND APIELSE2BERT 5.

7 b &A1 Tz APLEGORR TR, HET 56
BEICBMR T B HEBENEENE XTIV RDS S, &b L
MDOEDEBERUZE EIZRRIND APIESS T 7 %23
5Z&T, HHD APT &2 KLU HIY. CAPIS 2w
MEBIZHZ> T, EELUZWVERELZEZ 5720I0HX



BHRLEF SRR E
IPSJ SIG Technical Report

& 5 CAPIS IZx U THiEREEHE S {alert, dialog, show} &5 X 7z

IR D ARG B
JIEAL API H8&
1 android.app.Dialog — show

android.app.AlertDialog.Builder — Builder
android.app.AlertDialog.Builder — setMessage
android.app.AlertDialog.Builder — setPositiveButton
android.app.AlertDialog.Builder = show

android.app.AlertDialog.Builder — Builder
android.app.AlertDialog.Builder — setMessage
android.app.AlertDialog.Builder — setPositiveButton
android.app.AlertDialog.Builder — setTitle
android.app.AlertDialog.Builder = show

android.content.DialogInterface.OnClickListener = OnClickListener

android.app.AlertDialog.Builder — Builder
android.app.AlertDialog.Builder — create
android.app.AlertDialog.Builder — setNegativeButton
android.app.AlertDialog.Builder — setPositiveButton
android.app.AlertDialog.Builder — setSingleChoiceltems
android.app.AlertDialog.Builder — setTitle
android.app.Dialog — show

android.content.Context — getString

android.app.AlertDialog.Builder — Builder
android.app.AlertDialog.Builder — setMessage

o

android.app.AlertDialog.Builder — setPositiveButton
android.app.AlertDialog.Builder = show

android.app.Fragment — getActivity

o)

AlertDialog.Builder—Builder

® © ©

Builder—show

E 8 APIHEAHREROMKT 1

N5 API A4 ZWKT 2582 52 5. BARMIZIZ, CAPIS

2 U THEREEEE S {alert, dialog, show} 2 5-X 5.

6.2.2 ZEFR : AlertDialog HEED 7= D API £ERR

CAPIS Di5E MBIZL->TYAMKRRINS API &
GEASMHIEREDEBOTHS. Thbb, K
WEASY A XHKREVL DN DBFEINTNS.
7o, BEAEEET 2 APIDIZEAEH, LRl
“AlertDialog” ® “Dialog” 2> TW\W5. L7z ->T,
FEAIBVWTED API 2MLEL THATW S DH
BHIBT D Z & ITH L.

APIEERBV AT LDIZE 7o b &4 T2 HWT
AlertDialog B§REIZ D W TR T 5B, mAITHRR
SNDHAZM 8 IZRT. H8ITEWT, HENKE
<, “AlertDialog” % 7 I AZIZEATEETDED /) —
REBIRUBERZRIT DL, K9 DOEEFIRRINS.
Z ZTlE, 77 AZIZ “AlertDialog” % & A 72 API %%
2ORRINTATDER ) — P& BT 252 L TH
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D ®

D OnClickList '\ncllckLIs@

AlertDialog.Builder—setMessage
AlertDialog.Builder—setPositiveButton
AlertDialog.Builder—Builder

® ® ®

AlertDialog Builder—create Fragment—getActivity AlertDialog Bullder—show

K 9 API £E5HRERDMRT 2

(50) ®

AlertDialog.Builder—setTitle @
AlertDialog.Builder—show
Dialoginterface.OnClickListener—OnClickListener
AlertDialog.Buiider—setMessage

ialog.Build it

AI.rtDiﬂIog:BuildnraBuildlr

®

AlertDialog.Builder —setNegativeBt
Fragmen: getactiy —

K 10 API £53EREROET 3

10 R REINSG., M10IZBWT, V—A2—K»5
i N7z APLESGORED S, 4N EZF S e
D APIES 1 DZHRIBIRT A2 N TE 3.

6.3 FMAERICHT 2ER
6.3.1 RQl: APISEDIRRICH=>TEA~D APIE
EOEWVWIMEELZVWIRRN BRI TWS D
CAPIS T, ¥4 ZWRKE WL DHELENE WELFH
T O TH B2, Hffizm) X MERRTIREVIHH] L
W, 2zl e b XA ST, - RITERRX
N5 API D27 5 AL DIEHRN S5 LT D, SHEEIZEE T
5 API ZENMUTWKIETHET S, Zhitkb, KER
LEALOKKRZ U THELD, £EMOEVWERZ
I EoTED, MBEELHELTVWEEFRS.
6.3.2 RQ2: MEEEELT HRICHOMREEI%ED
API, 3 L IZ API&&%5BETE SN
CAPIS Tix, & APIEL %KY 2% D APl DEE
EERT I BIBEIZERINGY., 2T UARRREF
EIE, SEGCBVWTHLMIZERAINS APL, 720
APTEEDSIEIZERL TW BT 7 72UB Z L HT
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new AlertDialog
.Builder(this)
.setTitle("Title")
.setMessage("Message")
.setPositiveButton("OK", new DialogInterface.OnClickListener() {
public void onClick(DialogInterface dialog, int whichButton) {}
}).show();

B 11 AlertDialog HREZFE T2 Y — 23— FD—¥

Title

Message

B 12 5%EL 7z AlertDialog #RED A2 ) —v ¥ a v b

& 5. F7z, AlertDialog B§6EIZBI T 5 API A DR T
X, ERFIZEH I NS Z 22% 0 API DASHOEIZD W
THEARTE 5.
6.3.3 RQ3: BRICE>THELNESITREDSEL
AN

1113, BRI L > THRONZ APITELEDOA %
WT, AlertDialog F§fE2 Lz a— FD—TH 5. E
U7z AlertDialog 1%, 7 7'V 2SEE)$ % & FIRFZK 1212
HHECH > - EH Ay =Y%M NT S, £1 70 7HNIC
RRING “OK e RRINEZRERVEI )V ITHIL
T, MISPDOUIEERKTHIENTES.
6.3.4 API&SREREROF LD

RQ1 75 RQ3 ¥ F 2 724558, HEEWIZT T 7 % BER
TBHIETAPIES2BEIENTELIARY AT LI,
CAPIS LB U CHM D APIEES 2 EBIRL B o7k
x5, ¥, BEERIZL->THESNZ APIESIX, &
BUZBFRRDSHZ 2D 5B Z e bMGEEE -, 5.1, &
BUATLEHOIEBRRIZLE->THSNS APIEADE
FAMIZDWTE SIZERT 272012, %< OBBEIZDWT
BREBREZTORBREVD S.

7. FEHESEDRE

AiFETIE, APIEAOKREM N EZ2HKWE LT, &
D API &0 S I N LA O AERRE 75 7 RX—
ATHRMNIRRT B FHEIIOWTIREL, 7ubxA 7
ZHWEFEMZIT -7, Jub&Xa T2 HWE APIES
BRERIZE > T, & API AR DEVWP ALK API
DFENPBE LB 20, APIESGZERLEL 5,
Waho 7z,

SHROPE L UTIE, REOREOGHZ2EEL, HER
BEBEZL > TIREFHEOEMAEEZHSIZTEZ 2N
HxEnd., 7, APLESERBRIZINZAT, a—F&5k
HIEREDEALFIZ L 2 EMWZ T ) r—y a VEIFKE
BT 2 AFEDOIGHIZ DOV THERET Lz V.
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