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7% 5% (Task) OHIBIITHONIAEEORED SEHEER (Aim) Z2HEE T 5. K9 2 Task D9 &, FTHES
79y 7ED% > Task #Z D Aim 2BV S FH Task & L, Ftk e LT##HT %, RandomForest 12 X 2#EEE
TR REEE L ER L 265, REFRTHEO Task OFHREZH VR OIGEICHAN, EOREECEEZ#EE T E .
Kz, MO E2% < A2 I EHEEREOR EBR SN, HEEDIEERIZ OT % ko7, REFEEZHVE L
T, FEEPT A Lo LFFKBENIC EOREORMIELCI N0 2R 2 2 E0TRELE AR D, Tk AWED
KT =y L L TR TE I EBTE S LHffEN 3,

In this paper we propose a method to support Personal Software Process (PSP), which is a well known
software process improvement framework for individual developers. The proposed method estimates de-
veloper’s purposes (aims) from time-series data about developer’s tasks, given by an execution history of
software applications. We implemented the method by a machine learning algorithm, Random Forests. The
experiment result shows the prediction with the time-series data is more accurate than the prediction with-
out the time-series data. Especially, when using longer time-series data, accuracy of estimation became 97
%. It can be expected that the proposed method can help developers’ process improvement as they become

aware of how much time they spent on a specific aim such as implementation and testing.
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V7 b 7HREEORIIA LR 0 AEE
HIY & L TE%EF & #1172 Personal Software Process
(PSP) i8I 41T\ % [2]. PSP IZBFE DR
JEEGEERL, FEELT R, @G S vokfilk
DRIFIEHEIC ENLZ T ORI Z LR LT3 20
L, SIBROBES 72 AYEB BT THTETH 5.

CNFETIZ PSP LB A EEEIE OGS A5 1<
THODEIEY AT ADBEIRE S T T T2
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11 Process Dashboard, http://www.processdash.com/
12 Task Coach, http://members.chello.nl/f.niessink/
13 SlimTimer Time Tracking without the Timesheet,
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3., D& BEEOHNANDZEIZL X T LT
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FHH ICEHS D T ERT = DRNDFEAET

AR TIx TaskPit H3FHH T 2 (E¥ % Task, BAJE
HDS Task 17> T3 HMW%Z Aim £ €&+ L, Task
D Aim % HEICTHEE T 2 FiE21R%E T 5. Task D
Aim % HEEE T 2 H T, WABEOEEZIIT S
&7 < Aim FEDESEIRF P4 Task O1ESEIE 2 X
BL, 7T ARBIHMTES L) Ickhs, BE
T2 T, HEENR Task & HiIBICETI NS Task
DR S, BaWeEE 71 3 AL TH % Random
Forests Z T Aim ZHE T 5. % Task DRHH &
LT, Task 4, fT#HERC~T7 27U v 7 OEEER
L7z, F£7, & Aim ZEZNZdTHE 7Y v 7
3%\ Task (FHs Task) 36 % LEZ, HEXS
R Task Hif& D Task \CA LT, EERIICNAN AT
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http://www.slimtimer.com/

t4 Manic Time, http://www.manictime.com/
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File(F) Window(W)
Beein Time Elapsed Time

[2012704723 1955] [t |

Total Keystroke  Total Click Left Click Right Click
L [0 | [0 |[
Task Deliverables
Task Name Keystroke  Click Time
edit text 0 0 00:00:00
edit presentation |0 0 00:00:00
data analysis 0 0 00:00:00
coding 0 0 00:00:00
debug 0 0 00:00:00

browsing 0 0 00:00:00
mail 0 0 00:00:00
file operation 0 0 00:00:00
network 0 0 00:00:00
multimedia 0 0 00:00:00
edit document 0 0 00:00:00
Another 0 0 00:00:00
1 TaskPit
2 BOERAR

2.1 PSPXEVATLA

PSP &3V 7 b7 = 7 hlFEHE DT ICE S L
7o ZFHIIL, ST 2Bl 7o R 2 UEET
2TFUETH 5 2] PSP 2§ 2bA%H IEMET 5
Aim ZE# L 72 L TEERERZFIL, AED ¥
EEDERENNT S LT Am ICHIET 2 7ak
A D% Gl - BET 5.

BHFEMERICECTIRM Z 5T 2 72 0 DS R
7 . & LT Process Dashboard, Task Coach, Slim
Timer % EV3H 5. TNEDT AT LIE PC ETO
e %2 BB CRAIITE 2 — 4T, ZRITHhOMEED
YU B> BICTFETANZ T 20803H %, 2D
<&, FHllT— 2 IR E L, PEEET—5 %
SERLTLE) Lo kRlEND B,

Z2C, RO, HilzHBL 72> AT 4
& LT TaskPit 23% 5. 1 12 TaskPit DA 7 ) —
v ay bERT, TaskPit 137 77 4 727> T
37 727D 4 v P4 B (Task) % B
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Task Name, Begin Time, End Time, Lclick, Reclick, Keystroke
design document, 13:25:35, 13:28:48, 11, 2, 98
Req. specification, 13:28:48, 13:29:54, 7, 0, 0
design document, 13:29:54, 13:33:48, 23, 3, 120
desktop, 13:33:48, 13:33:56, 1, 0, 0
design document, 13:33:56, 13:34:48, 4, 0, 75
data analysis, 13:34:48, 13:36:41, 24, 0, 64
desktop, 13:36:41, 13:36:59, 2, 0, 0

2 EREER

DU, TEERERITHE, vV A7)y 2T
%, #lziE, “MS Word” T 2 FREHE1To %
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WTIRA, 2oy 28, 79y 78, FTHBYE
iNn5.
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77274974 84 PV bEREL,
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LaL, 2N5DY AT LiF4 Task D Aim % 306%
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Aim 24 V¥ ¥ 2 =7 EDE%E W TFECHise
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o BEHNEHEE T 5. TaskPredictor (& #/EDFE
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D@D Task t & LCat#kd %, Task 13777 1 7IRAE
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<Task> ::= <Application>{|<Application>}
<Application> ::= <exe name> [<window title>]
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e Task Name

o Left Clicks

e Right Clicks

o Keystrokes
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N5 HA X NS Task DA ZEERDH T, Left Clicks,
Right Clicks, Keystrokes I3ZNZFN/iE, HG7 Vv 7
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OMH%Z, £, A7y 78, T8 513 Task D
TEERZ T 2DICHW 5,

3.2 Aim

Aim & 132 —YH Task 2179 HIWTH D, 45 Task
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ELTERT 5.
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PR L 7e Alm “BREFEIER” 1 “AARE B R
L FEIENERE” O 3 O0 Task > 5K X
nTHy, HREHEHERE OfFERE HREM
R LHRTSH W I ERRL TS,
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3.3 Random Forests
Random Forests (&RERZFHEEHmE LTV
V7N ERZHMCLEWAE 7 VT ALTH S
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Out-Of-Bag(OOB) 7—% LI %, HK->7-3
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WTT A FEIT), 7 A MROBD X O0B #E
EMH EWHEN D, FHEEROMELIT ) BO KT
J—FiE, BEZRELBERT 270, 75
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FIg 3 HHHRE, TRTOT—FRA M7y 7TV
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% v b7 —7 = FFFTP.exe|ttermpro.exe
TaskPit = TaskPit.exe|TaskAnalyzer.exe

7 7 A WVEHE = explorer.exe

F17 = sakura.exel|noediter2.exe
SQL ¥ —7¥ = SqlWb.exe

Excel = EXCEL.EXE|scalc.exe

000 = soffice.exe

XEMTL = AcroRd32.exe

FFEPIE = cjdic.exelxdict.exe
perfmon.exe|cmd.exe|WinMergeU.exe

¥ ¥ 79 ¥ = snagit.exe
Ay v ¥— = ipmsg.exe

77 7% = iexplore.exe|firefox.exe|Safari.exe|chrome.exe
X —)l = thunderbird.exe|Outlook.exe|iexplore.exe:gmail

Word * Powerpoint = WINWORD.EXE|POWERPNT.EXE

7 A b = mstsc.exe|Beyond32.exe|DF.exe|reverse.exe|reverseserver.exel|

Tuy 7V 7 - 7Ny J = eclipse.exe|devenv.exe|VPC.exe|VMWindows . exe |hh.exe
trac = iexplore.exe:#|firefox.exe:#|Safari.exe:#|chrome.exe:#
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Task Name, Lclick, Reclick, Keystroke, Aim(1Efi#), HiEEL, RIEHED
1. 7 7 A4 VEAE, 1, 0, 0, FEAE none, none
2 TMTIIVT TNy, 30, 0, 78, E3 HE, s
3. 15, 0, 0, E: TAL, Fehe
4: TR TIIVT TNy T, 47, 0, 13, A none, none
5:  FRAE, 7, 0 0, ECtoy FAL, Jiak

E8 REICKEITHEREE (FEH A)

80% 77 - =—
I:’
g 60% p: [ Zhh
& 40% _1’;;;
J# - . Hin
~20% M. - -
\
0% .
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4 5 6
AR DEEH
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