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Abstract: We propose a socio-technical environment where a knowledge practitioner can seamlessly access
both artifacts and peers as knowledge resources relevant to his/her task at hand. Different from help-desks,
such peers typically have their own tasks to perform and are not there to help information seekers. We thereby
need to explore the “right” balance between the needs of information seekers and those of information
providers. This paper presents our approach, which uses expertise profiles and social relationships to
dynamically formulate an “ad-hoc knowledge community” for a programmer asking peers for help to solve
his/her current task.

1 1Lz S—PE, VAT ARA T AHIERSCHEREF CIE
HTHZENTEBIITRD.

SIRSRETEBIO X B BIIELT, =—F2sBab RO T =T 147 7 /PR F 2 A PN T <
B, Ax BT BIATDRBUCBEETDEED £ )5z, 7PadzIh A N—DZDERY
NDMFENEFRE, VAT LHPREBMICIRTRTHK DIF A =R o <ER>h, BEIFELLCE
SRV —AERREL, TORPELHBLTEL gz iy TS Nardi 00]. ZHUkH
[Fischer et al. 93]. ZDEH72Y —/MZ LY, Frzrs = ¥ T, AnswerGarden [Ackerman, Halverson 04152
VEBINENS 72720, RO LIRS ExpertBrowser [Mockus, Herbsleb 02]&V 077, =5
AEHOEEICR SN TWER T LRSI, AR R EEL TR D, TR A S—MIB, Tt



HHA IS L TN,

oL, MBRNETESICE DA ADD R
&, I TEHIRED <E/>THHON<Eh>ThD
OPOENEEHETICEOEREFIFTEHIL
BEELNEEZTND, RFRa X MekD<E/>
ZREL, NF-3L, REBIRNICIRR T 50 LR
12, S —I3, BhET DB AT T5<
Eh>%, BREL, JBFSITL, #R T _EThHHL
VHEZ T ThB.

LinL7ah35, Hlich A%, BHRIZIT DHARORE]
ZDOWTERLTHBIIZ, FRRELTO<th
>, <E/>EITERD.

“A thing is available at the bidding of the

user—or could be—whereas a person
Jormally becomes a skill resource only when
he consents to do so, and he can also restrict

time, place, and method as he chooses .
[Mich 71]

<ER>ZERIREL TR T5720120%, 2OAR,

fEHRRCHRRA R L TNAZERNE LS. &5
z, BIRELCO<er>0FFITERTHD. [
R¥a A 10 ADaZ—FRREIRHC A LT T
B0, OO ARIRFEIRHIC 10 ADUZZANIE X
B, EVIOZEIIARATRETHB.

FRUTIZ T, Fx BAEEL WAL % MBEI
EEBC BV TR I HERZ R LB &5 X157k
PUZETD, FHRFELLTO <> ITE-TiE, H
BOHERE IR A I, TAEETIIR, &
VIO RBHD., ZOZEE, ~VTTFRAIOTE AN
— 2, [BHE RSN LREET B, 2UVHT LT
RBELTHBZ L% BRI TH % [Ackerman,
Halverson 04]. % AW E 73 DX AZ N E L
TWABRELT, BELT, RERLT = AN
—IZ, EEERDEY, T, KDoI045. TL
WOIERERDONTHESTY, Wiz ieh
RIEBZTICH 5720, 7l LWV oTo iR, T~
B HERICRRL ChAZETHAD.

b, Y7 N TR%EE Ly AT
T IRERBNENEEL A2 U IYe et al. 08], EivE
BT DY —NCBELIRDAVETI a0 FHA
CEFHUNE, IUAER 061l OWTORFEE B
STW5. Y7 7= TBRFEOHF ThEHC T o3

73, BRI T A LRI EE L
BEEZTNS [Ye et al. 07a). s S 71E%
FOHOX, WD TREARZZBMAR OBV EE
THY, TnrTvwDEL4L, BEFEOY—Ra—RReR
Fa A b, Web =l EDOEL DONRIFERELE
LG, FZOED TR TEAREEZRD T
WAEWDILTUVA[De Marco, Lister 99]. LaL72
8o, Tl T~DHEIE, ELOMMEaI2=r—
LA AEINTEY, DTz A =
WERDBZEN, Tl I TEEIIIRAIRT
HDBESI TS [LaToza et al. 06]. IZa=sr—3
B ROOLIVTHEENPTESNAZ L L%
DTl F<wREZTCNBLOD, ZAL)—721E
IRMT, e MDA D I SLERA]
RTCHVEFEDBIRNEE Z QBT RHRESNT
W5 [Ko et al. 07].

ZOISZ, YN T B TuY 2/ otz
MRz BV TBIRbNAMAIEIEE T,
82 NiZBOOEEICERLIZVD DD, fhioAr
N—InOIERESR TR BAWEE I B FH
IZHY, LRFRFIZE 303D AL S —DBIHIIED
TEZDZELMELIND, LOoTORABHHEE L
s, $7bb, RIUAD, HAERICET 58T
Ko, BIOFERICEL TN 2RO BRI
1255, FRRBRBEHAEL CODHIZBNT,
B 72 i el e 2 NI ER VS, B TR
PO TIE B OHEERES 2V, LWV =iz
5. LIAERZ, B, 25, thofrala=s—ig
N, ABOHERFEESOEATHY, Zo AH
WTHRBWLMEID DL, B OIXEIEFNE
W, BZIRNWEEN, ozt A LR ER
P - TLB.

Fex PIRETEHI VAT /= I NBEID, Y
MELTAANLIZ<E/ > E<bh>ERIFEL
T — LU AR TEDI L%, AR B0
MPoITEEERUAZ L2 MBI BEbnbdZ % H
BTboThd [Ye et al. 07a). &AL
(asker/helpee) (2&-> T, ALY — I TEH
EEONDIEPELEETHD. FRERkHLNS
{fll(answerer/helpen)iZ &> Tk, MENLDOIEHRE
BOEFEIZ I BHFEO FEE TEBRY A2 35T
EWEELD. ZOTDIHEHL BT a—F



125, TREOZADRENHD.

(1) (DTS BRE D RD TOBDNTLHST, B
P HBRO BT EZER LN, =%
A= MDRIEEBI

) 1EWERDAHME, RKDONAAMFFDAI
= —taraANERLTIEE BRIELT,
FEINFEZF 23— b, TREYZ
R lyVala =T —EERICER TS

B2ETH, AEELANEBI L Ty TN =T

BAFIZ OV T BT 5. 38 Tl $ex 0
FUCET, fx ADOFEFWEIZINZ THrIBRE
ERLUND, BT <eh>PLERAT Ry 27
FlyoPaia =7 —EFEIICEEL Java 7075
< DFLoPaiRfl —LaryXET A ar A
AT I STePIN Java BREEA RN 975, 4B TiE,
FDLI TRy i Ly Yaia=F 4 — &R
T AHIHINEBER T AEERCOWTEREBIR
W, SEBIFFEOREL & F NI OV TGHEUS.

2 HAIMANBRIEZFHELTOYILI7
Ba%E

VTN =T B E, TV AT 4T R AR
BhELCARTIEE, VTN T TESEIZBW
TIEERIEWEOEVBZ 2 Tnhiahorz. vV
T =T TRCBIT D FECHIEO 23, Y7
TeTRE VMBS NEOEEY
coordinate LB T HILE HELL CE-. BT
U REWETHIETCHREDNELHITHLEND
CMM (Capability Maturity Mode)?D 7 72 —F%,
TN =T R NCHERT Dl E o ffiividdh -
LD, FTakRE Al I3 73 B[Osterweil
87V RBIAVRT IO, BT ITAEEBI)
Tyl THREIN TV, 22THE, e
BRRE (F ol T~) OFHRIEERPAE L VT
B EE T, VWNCRDLN TR T
RS CTELLMEERBIOD, LD ZEIZD:
BELBEIRNTWELIITES. Psychology of
Programming &V OIS B SH>Tob DD, Z0H
DO, TR he /B ADIRDEDE
VWMZE o7 [Soloway et al. 84]. Y 7hr =7 BRZIC
BUIHHEMEIZE AU OE03, REELE

FLOMOEBE DB NRIIa=r—arm
WHEE N ST ZLEBWHLDTHY, Tur Tk
R ESMBERE 2D DIEP R oT2
[Dittrich et al. 02].

LA, ZZEECRIC, T nrI<Ex A
DOFRMANEER°, T ur T~ BOMSIBERICE
HL, Z07=b 0y — L2 RETHREHE RS
NBI T poTz. Tixbh, YT 2 TREICHT
AHAMMIEEZERTET o —FBRELTEx
[UW-MSR-Institute 07]. Z@OEAELTWHDHD
FERNPHDBEZEZLNDN, PTOREREEL R
FERLLT, UTDOLDRHHLEZ TN,

(1) eXtreme Programming[Beck 99\Z{tFENA,

Tus Sl ADHBRT VT AT RS

BT AN RGN L EE I ANS

WELHT=ZE

(2) eclipse 72 %< ® IDE (Integrated Design

Environment)234~— 27" — & {b &3, KECHF

FEHEEE CRARS SN Y — NVRRBRERN, T A

DORECTEHASNEE R IEAENDLSIT0-

=z

B) BEOA—F ) —AT VI DO RITL

n, BRF—2LEBE T ARSIy

—Lal ORI DTk > T RIgE L2

STEZZE

ZOIHRFENEZT T, RIS IIDTITA4E
TABRGHL, ZRUCEDRAET T ar T A
EMEL 72—V BFE T DIFFER Ko, Myers 04],
TnrI<HoEAEVHREICEEL, YN =T
BRIZ BT tamAlmE 3R T 570Dy —1
DHFFE[de Souza et al. 0572 E BT ED>DH5.

ok, VTN = THBELOITRIIED T
Y UA T T IRRERHEB THHLVI R L a
> &ED [Ye et al. 08], Y7 y=TBRARE A, x4
ANDZV A5 47 7272 —[Csikszentmihalyi 9014
RLAD0, M LDOLEIE TR L BIRADE
IRBRBEEBET HILEMRO BRELTSlYe
et al. 07a]. 727 T 7 IRNTE, BEASZY
TAT ATV T, T OB, EME-
SESEFIRL WD, BadMEoTcBiadmE
BRAL DT B, Y —Ra— KRR EERT
—TATFIRERRBN, VA —ROHTIEAEL



TNV REFCRIREGRIL, 2 A MORF 2R
VRELTEENT WA, L Laaih, B4 AiEHR
DELD, IMELSIR TS, BI%E B &0 Mk
ELTHR->TB [LaToza et al. 06]. ZDHER, Al
BETHMN =IO, BABER COaa=r—Ta
BB RAETHILIRB.

DI, Y7 =T RIS RIT DA AITE
B, |OT—T 4T 7 I NSRBI THY (B ERGT
20, o T BRI PR IFRIR
VIpE, ZAZ% divide and conquer TEZRU BV
5, MRVERRKEBER IO THA LK. 135
ZTCND, Y7 Ny =7 BRRIC R A 5AEIEEE D
XBEEZBILT, ZI0bELN-ARL, 5L
ZRRR AR ORI B SIR A~ LIS, BN
FRETHHEZZTD.

3 HHl:STeP_IN_ Java S RT LA

21X ET, Java T2l o=DldDYF
TOZINRBRO T O A T B IaoTE
7z, HEHLLT- STeP IN Java L AT AR LA =R A
DFEE, (FE, 1A 06]3X U Ye et al. 07bliZdH
5.

AFETIL, STePIN_Java DA BT/ LICk
ST, 1ETET TROZANREDIIICERS
WTCWNEDERT,

(U AAOEWEFHEIRD TNBDNCL T, B
PEEHZRIBIROB G2 BRI D, =%
AR—I DR EZ B

@) 1ERERDDM, KDLNAMHF D=3
= —taraAbMERST IR BELT,
RIESNIZTHF R = b5, TREYZ
TV yVata =T BRI TS

STePIN VAT LEFT, Java 7 ur 7<%, £
T, BEDFAIICEE TS Java 7 Vb BR
T5. RBERDLLEILOHT, 2—HWiF, Bh#ET2
ATV DY —A2—R, F¥a Ak (Java doc),
DT VI OFREI (T ar T L5 —R2—R),
BIOEOF TV /NIBL TN ETIIRNEDE
NIET A AT ay DT — AT ERENET-E -
TUNKTEBTES.,

ENODEREHLTHEREZDOLT V= NID

WTORBMB T TRV AL, "Ask experts”
RE A LT, BREDTD DAL ZT 2—AN
FRIND. ZOESITERIEANTDE, 2D
BRI, AT ABNICRELANO TS
ANR—=MIA—NVEND. ZOBE T, BREIE,
HEREDEMEZT B T A mbani
A%

TF 2 DOBIENL, BEEBHETHY, O
AT V2 TN RUTCNBDM, IWESHWTRIRD
N5, Ha—HFx, Tr=br7aTrAN (o
UNTORREREE, PR EDY) &Y — Ty LT a7
AN FEEINETHBIIOI2 =/ — a2 B
IR TEID) &), ZFBEOT a7y A VERLT
WA, INoOTa 7y AL, THETITHELT
e a T LM/ —Aa—RRe, RLYEND A— LD
oL —IERELLIILT, VAT LB HBANCAE
LIz D%, Fa—PREHL FEEXLCEXELE
HDTHD.

BRA—NVEZITR ST 20— MR E AT
BL, FOIFAR—NDT AT VT AT ATHALYE
720, BEE, BMERBI OB E ST
FTARTOZFA—NIEBESh5. —F, bLbx
FAN—IPERNCEZ L RWEENY, Z0OER-
A—VERRLCOIUE, ZFOF R~ VE R
BT T-EREIFLNCENRNES LB,

2B RMEL, RVEVEFEL, THiRIE
HEENIA—ADRVEL, BT 4 A YA
VT —HAT ESNEDAT VI MNIBE ST B
THRIFINA.

4 ERTRERE

Bx 07T —F TRHRELTWADE, Try
=N BT —T 47 7 IR NERENEN —
RELCEET AU I TRODUW, FLydT—
JAR—REMRSLER ThD, FAZBRELTY, #
BEOZRAIET HIEREMLELL THDONT
LT, BHETAERI R D, FNEMEHRIT, FER
EDE AT BIERERD TNVEMELT, %
DERERMECEDR X R I— R HTHAD,
EEZTOBIR D. WD, IR R L
TNFEINTRW AT, b2 b IERR Mt kiEE



HEZpWNTRLLZE T, P/ R —[Ee ko
A=l — s OBRRTEELEBD T2V s
EZTD.

topicd

A

topie

A

<
Z

1: FEAMIERD TVDDNZEST, BETS
<E/>BIO<SE >80

difterent ad-noC X Commun tes are
formulated basoed on who  looking for
niormation on lopicA

Fox i3, Bl L HSHNGE O BERIICHD=F
AP BETHIECES T, JOBEYREEE
FOFALT—IZEEL TNBDTIERVINEE 2
TWA, e IXBED STePIN Java VAT LADE
TRV, T, BEL AN Y ZIC HRE
DEVZ—VE, Fa—FOFTr= a7y,
NERWTRETS. RIC, BESNZETFAN
=RV =L VT T 7 A NN RIRHD,

() ZOEMETHNITIT W EHRAICT
077 A MZELR L TOBmF A —h
) BREELLEIT LN BN Z = 2R
—h
(3) BRIELBEOA-NLDRLVEYN, KVEUT
THNTF A |
(@) FaT= 2 lT, BRICZ{EZXThbo
TWHTFR A/ —]
FNECTF oo L COE, 38 THTHA/—1ED
AFRIESTH. FLT, ZhLOBIESN Iz mF 2/~
IR BEN LAY YA, ZOBERED,
ZOBEMOEDIEFIAERT 5. BRIELAMNL,
HENZ DAY TYANIASTWDDNNE, BX
TRV R BRI T &R o TV,

L L7ain, ZOFIRIZL Do A S~ hREIFEDS,
MFTLH IR B2 B A L)~ mBELTLNAT
F RN CHAMERRT T 220, 5RO DR
BLLT, 2hbm, V—Iw i BREsEE LT
X A= MAIEDAN = A LT E X DVENHDS. 72
EZE, BT OIS BRBEREZEETHILBHEZLN
5.

(1) B HIRERR

ERIELOBIRICBWT, BREE» LT LD
ST EEMBZT L, TRIRL] L TERHEBK
BECLBWEEZLLNS. BRELOBIR TR,
7T s MEREOBRT, Bl Th o7 R
DBV —FIIMEE BN T HbITsnT
W22V SN TR, TED. BIED STeP IN Java
DL A= RMRIE AN = A LD EIET, Zhboy
— L VXX I NDER FHREARL2 ST,

@) EIEOAIa=lr—abARN

IVETICRVED LI — L, L0REmz
TOBHRICHBEARLRT LN TERLEEZLND.
TOEFIZRNENZ LTI, BRIEOERO=
TR A LOBELTWAIES KWDICHYES.
ZFIITE-T, FAEShZ=® A=A, X0y
TREE AR TNATEL R TE 2.

(3) WAy, SERRIAE

AN, S BAOLICERE LBV
EREUR L THIENIZEN NI TV, LoD
2P0, ROBHIN TS, 2l SERFR DS
EEZLNAN, Fex BRET DI, BAMEMER
THEHpalamir—ial A = AN EMELU-
ElI, INSOBEROEBEMNESE DD
ROVENDD.

FUTMEZT, Y7 M TRRBICB WL, 47
2 a7 —BROT U L TIRY, BIpHEAL
— DA — LT ARSI D0 5H5.
BZEOZ®IZ, BEEN BN TLE AL R
720,

(4) ERIF OO, EioBEEM

B E OB TOMAR &GP -0, iR
EFICEE TH-OLEEA, BRE2Z -7
WFELZOBEEREEFRILGERHTE TN, Jh¥
ALY —CERSILTOHEBRE R 50 TIE R
VInEEZ B,



(5) ERIELDR, BT

BEAPHEERIFL LT, ZOAMNERLTET
DULTEZIZD, ZOANTREZ R0, Lotz
BRIyl A4 A b EX ONA. F, AT
LWDTHICHEZ 72720, BV TETERRLL R,
Lo T AR RO B 5 B R T AL
HIEEICHETHAIEEZLNS.

IR 1 I N ORI Lo T, RO
FIRRR X2 )T 472 R EEL, ZOARIDOZ
EEBWTEZEE, 260 NTIEORL TN
20, ENofkinb E X HE. IOV IR
Ba— IR TERED TR — VN AT =T
A 2B Z L, LRIRMRAIE D20 KBS
BEEZEZ TN,

U

AFRIZRRE LI NEOZL OIS, BEXK
BIOWUASBREOEHRICTE ZRITIKD LD
AThBD. ZI I TEURS 5.

BE R

Ackerman, M.S., Halverson, C., Sharing Expertise: The Next
Step for Knowledge Management, in Social Capital and
Information Technology, MIT Press: Cambridge. p. 333-354,
2004.

Beck, K., Extreme Programming Explained: Embrace Change,
Addison-Wesley Professional, October, 1999.

Csikszentmihalyi, M., Flow: The Psychology of Optimal
Experience, HarperCollins Publishers, New York, 1990.

DeMarco, T., Lister, T., Peopleware: Productive Projects and
Teams. 2nd ed., New York: Dorset Housing, 1999,

de Souza, C., Froehlich, J., Dourish, P., Seeking the Source:
Software Source Code as a Soical and Technical Artifact,
Proceedings of GROUP05, New York, 2005.

Dittrich, Y., Floyd, C., Klischewski, R., (Eds.), Social Thinking:
Software Practice, MIT Press: Cambridge, MA, 205-222,
2002.

Fischer, G., Nakakoji, K., Ostwald, J., Stahl, G., Sumner, T.,
Embedding Computer—Based Critics in the Contexts of
Design, Human Factors in Computing Systems,
INTERCHI'93 Conference Proceedings, ACM Press,
pp.157-164, Amsterdam, the Netherlands, 1993.

Illich, 1., Deschooling ‘Society, New York: Harper and Row,
1971.

Ko, A.J., Myers, B.A., Designing the Whyline: a debugging
interface for asking questions about program failures. ACM
Conference on Human Factors in Computing Systems,

Vienna, Austria, 151-158, 2004.

Ko, A.J. Deline, R., & Venolia, G., Information needs in
collocated software development teams. International
Conference on Software Engineering, Minneapolis, MN,
344-353, 2007.

LaToza, T.D., Venolia, G., DeLine, R., Maintaining Mental
Models: A Study of Developer Work Habits, Proceedings of
ICSE06, Shanghai, 2006.

Mockus, A.,Herbsleb, J., Expertise Browser: A Quantitative
Approach to Identifying Expertise, Proceedings of 2002
International Conference on Software Engineering (ICSE’02),
Orlando, FL. p. 503-512, 2002.

HUNBAEN, LA, BIROIODY TN =T, 5ikD
RIZELEIR GRARZEIER), TmoR% v U—X, 5 #,
pp.111-131, A —UItt, July 2006.

Nardi, B.A., Whittaker, S., Schwarz, H., It’s Not What You
Know, It’s Who You Know: Work in the Information Age.
First-Monday: Peer-reviewed Journal on the Internet, 5(5),
2000.

Osterweil, L.J., Software Processes are Software Too,
Proceedings of the Ninth International Conference of
Software Engineering, pages 2-13, Monterey CA, March
1987.

Soloway, E., Ehrlich, K., Bonar, J., Greenspan, J.,, What do
Novices Know about Programming, in Directions in
Human—-Comupter Interaction, A. Badre and B. Shneiderman,
eds. Ablex: Norwood, NJ, 27-54, 1984.

UW-MSR-Institute, 2007 Summer Institute on the Human Side
of Software Development,
http://www.cs.washington.edu/mssi/2007 /index.html

Ye, Y., Yamamoto, Y., Nakakoji, K., A Socio—Technical
Framework for Supporting Programmers, Proceedings of the
6th Joint Meeting of the European Software Engineering
Conference and the Symposium on the Foundations of
Software Engineering (ESEC/FSE 2007), ACM Press,
Dubrovnik, Croatia, pp. 351-360, September, 2007a.

Ye, Y., Yamamoto, Y., Nakakoj, K., Nishinaka, Y., Asada, M.,
Searching the Library and Asking the Peers: Learning to Use
Java APIs on Demand, Proceedings of 2007 International
Conference on Principles and Practices of Programming in
Java (PPPJ2007), ACM Press, Lisbon, Portugal, pp. 41-50,
September, 2007b.

Ye, Y., Yamamoto, Y., Nakakoji, K., Expanding the Knowing
Capability of Software Developers through Knowledge
Collaboration, IJTPM (International Journal of Technology,
Policy and Management), Special Issue on Human Aspects of
Information ~ Technology =~ Development,  Inderscience
Publishers, Vol.8, No.1, 2008 (in print).

RN, \WATE, JavaBiREDS L TR TG0 TR
SHRETDYVATI=ANERE, SEC Journal, 1EHALERHE
TR, October, 2006.



