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Generating Descriptions of Nouns in Software from Program Comments
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Abstract Software developers surmise roles and workings of functions or variables for program comprehension
judging from its identifiers. It is difficult to surmise appropriately if engineers have little knowledge and experiment
of software development, because sometimes word’s meanings in identifiers are different form in natural language.
This paper proposes a method to generate descriptions of nouns which are used in identifiers automatically that

helps surmising identifiers. The description is generated from comments in source code by using natural language

process and extracting notes for noun.

Key words program comprehension, identifier, natural language process

1. T C®HIC

B, VI P27 OEKREICHEST, VI MYz VRESFIC
HTHAAFDBAPEEE K> TWSB. VI U 7 FEFIC
HIBIAMDSB, Tl LERICHNMEIANKRER
BlazbsLhmshTn3 (1), [9).

TayS LBRICE > T RFa XY VIEREFENHOTH
BN, FFRaAXAYEMEELEVEERR ORGSR, F
EERY—AO—FOFHIC KO ZL OEEEIE 0TS L
HEZTOEFNEE L. V—RO— ROFROKE, V—
AO—FROBRFRIEBELFENND L 4k5. #HAlFAH 5
BROER DT TS LEROREIZEHLY 7 by 2 7
BB B LT, V—RI— ROFREED 3 (3], [12).

B TFHISEROBEN OSBRI NS T e HE L, BEDHE
AEDLEICL DB FORERDIERZ BOEEHEL TS, 20
Tes, BAIFRICAVONBZBEEOZNTAN, BHIFOED
BEPRRE EBEBEODO—EEEL TV 3.

TEREDFRF 2D SEANTORERIRD BOEEHRTEL
WIRE, a5 LERICET SR ENT S VI by
T OFFEREBRT TV — a v RAL YOHBRSTREL TV
DG, FEBIFANTEHS TS LEZOREOEH#KEY
T bU 2T HEANOHITIZITY TN TERY. Fiz, 0o
AHIEITR RVIGE TRITABERIERT IO Y S LIER
KRR R NE LT 5,

TEREDNHAMNTFH OB EITA D XS I ABIHICIE, HE
DR TBHNOHEEETZCEHARETHS. L, BH
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hoDEJTIZ, ZLOERERERAAN DY T I 2T D
FRPETETORINER ST, ZHICETHIIAMIARE
V. 22T, RREOHEIN—T TRV T vy o 7T 58
RT3 C LTIy S LR E0HT OB adm
ZOXERBEEL TS 13], [14].

ARETIE, BHITH OO ERZEN L U#RIFICHB
T3 EEADOHAE HENCIEL T 2 FEZRET 5. V—R
O— RPOFANFICH LU CREREN2a AV WA D, ZEFEESH
LTV 7 L—X%HHT 5 & THEADHTIAZERT 5.

LIRE, 2EiTIRAEESICOVT, 3EHTRFEDT AT
BB, £z, AFTRFEOA TV MEAITRT T L
B AEHRE, S5EHTRBEFELCOVT, 6HITRIERT
EOBAMBRET UEEEBRRS., ROT, 7HTIXEIEE
WA, ZUTREZIC SHITAFEDOE LB LSBOFRE R
~%.

2. ARDER

TS5 LERETS DIFEENY — R 21— FOFE
RIS 3BV, Ol S LEERTICH->T, VIR
Y TIENBET B RFa XY NREELFIDDTHS. L
L, RFE2AVMIVI Y27 OB(LOBECTHINCEEX
NN &R, HERLTLES Vol eWH B, V—
Ad— ROFHRIC K Y 0TS LERZ{TS T L0,

E%EIZ YV —Aa— ROFEMEITIBRIE, V—RAI—FFOD
AT, aArh, BRoOE BEHOREUCHLUEREEZFHD
MO LT BN, ZOPTEHEANFEIFZICEZLZFESNOD1
DCHBD. BAFEHDSETDHERTORSFBNDRENZEEHT
5T LT, TOHMNFICET ZERMEFRENENE S MY
Lizb, Tads LOBECHREEDTFRE L > THAED
720FBEMNTES. LA, FEEZEOHBOBRLNRE
L, #FAFH 5 0OEH#EEBEINCATAAVEEICIFRICET S
EEAREMT 5 L VS MEND S. HEOEWEFOFRE
TFoTLESCERESHEE S XX TR EDTFRED
WREETZIEHHHINETHS.

TBIT, AT O OBYVEEHEZITS LHDFEFIA M
BVWEVWSRIENSHS. FOHEMBELT, (EEENZIDOVT
Py THRICED VBN SZINENS B L, i, R
FEDRAAL DY T v T2 T7HRORTHEAI NS BEENFET
BEDERERAL DY T NI T7ICHNEC L ERET
HBTLHhBFoNS. FEHEIBANTFICETIEERY —
Aa—R, EHRRZICETIHERE, IHREVHEERLEDORN
Fa AV IHLEERITS. V—RAA—FH5DZE T, &
MFEZNCHT B a4 FRERITFICBEET 2 UHER EH D,
HATFR EFNDSHEEI NS NBONBTIT EES.

ZFDREXZIERT B LIC kD, BEEO OS5 LH
BETETELEIEISZL. BTROZICRAFANEEN
TEY, Fi, BITFRCANONZLFADERIIFRTHS.
FDih, VEEEIZY —RAI— FOFMOE L OFH THIT
Pog@AEZEICL, AFEOHHAXZIERLIFHELERTSC
EHTES.
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3. FEDTATT

AFETE, V—RI—-FRHEOIAAYMEFIHTZ LT
AP HIR T 2 AT 2 A OERETTS.

AV PR TA L AER, WHEANE, BREOAELRE
JalSLCET R LR ENE. LT, HEBAFI
WLUTERENTaARAY FTIR, ZORINFOUBAER AR
DHENTRENTVS. FOLS REAIFADFAOHITIZ,
BRITRBICEENDHEEOFHET> TV AEHHH D, 0
ARG B C & TRFADHELEIERT 5.

FEAX OIS E D E/NTOT L—RBEMITITS. BT
TOME TIXBFADE L IIBRDO IRV F2AENDFHIH
CLEENTLES T LADS. BRSE N, O BEELERY
BT AEE UTHERENDH D, BEOHMENTIET
X T & DEEE % T USCHEAL OB 21T 5 T I EHAX D
PERRIC I E o,

RFEETIE, BEFENOHPEOHMEZ 7 L—XBATITS, %
DIzDICEROIAAY MR THAAFNCH L THBL ThED
TV AHHEFEME T2 L TITS

4. FTV v MEETOTS LICHIFBERF
EQAXU b

HRETR, A7V T MERITO TS LBROERNFE O
MCEE B HANC DN TIEINB.

4.1 HEEEDOREE

WATFICHVWONSERETCIEROEERA2EDLE ST
BT, FHEBEEZEBELOLBIADDHEHEL L TELTSES
BH3., —ikic, HEDEHD/INZ—2 8 LT CamelCase &
snake_case AWV 5N 5. CamelCase TIXRHEEDLFEL K
XFEIC LT, snake.case TIXBFEHEFICT VA —R a7 EHEA
U CEREZT1TS.

4.2 XY bOE®

A MNEFBAFOERE L EERKERINS. V—R
I— FHOEEDFAMCIA Y PR TESH, —iRIIciE
AV NORARECEET BEMICEERE NS, FBAITFICHLT
SR ENZzaA Y MIZOEMFOERICEREI NS LHE
W, 7z, B0 XY FTHNIERNTOERER TN EE
EHBH. IO, BERBFERFaIAYT—Taryaiy haF
AT52LT, EOBAFICHTEAAY N THEIEHRT
BTLELTE5.

AV MCERENSZAARL LTI, #AIFOLEAEDH
B ELMCE T /T —a =R B UIERE, ElE, vV
T 2T ON—=T g VEHRP, YT 7 L RAEEEE
W 5720 HTML 2 Jik EhH 5.

5. BEF &

REFEOMEZK 1 IIRT.

REFEDANX Java TEMNIEY—XI—FREESTHO,
HEEERFHIC IR T 585 & FhICHT 3T & DET
H5b.
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Java

Y—2a—F&ES 4 ETE

g darsr]

/* This handles rows

Simple | Tag | List

25 &5 * of simple tag data.
HAFEDY 3T Bl
BiFET =E S

e’

& . )
aAAURES This handles rows of simple tag data.

A= T12&B
SBASCAER

List
_"S?ﬁlt «Listis row of data set.
EREAC - Al element linked next element.

1 REFEROHHE
Fig.1 abstract

RBEFETRY —RO— RESEBURTL, &FEZNIC
MITBaAXY MEEOHEERT 3. Fhhd, TIXV MES
IR UHIRT 2 REAZOLFANOHB L LT3 &
THEAXEERT 5.

BMEIRLITD 4 DDRAT v Thbiks.

ATv 71 BRT-2AFOJNE . V—Ra—FREED
5, BRIFOEZLFNCMNRET 2aAY M ERET 3.
AT w72 ZFA-a A NEESOMMER : UG LEFH
SEZFDOHH TR FOBERTS.

ATy 73 BT RO ¢ NELZI A IS
FTRHEE IR DTS TR TS TRA =V FRAVTH
H9 3.

ATy T4 BHAXDER : FITIRA U TORREERE
EOXICETLTAI LT, BAXRERT 5.

5.1 BEAIF-OX> FosEINE

ATTENTY —RAO— FESICH UEXER 21T, &75
2%, BXUOIARAY MeWtd5. 75 AEEDEMCIERE
N1 207ay 7aXY hELIGERETS S/ a X b
, ZOIIACHIGTEAA L, #HAlF-aX2 O
L LTHIHT 3.

5.2 AHE-OXAY MESDBEER

V—Ad— REEDFEHM BB LNZEAIF-a X hoE
ZRAWVT, #FRIFICEENZLFOMB L, IAY FOEEL
SEPARITD IA Y M X EMHT 3. Z0O%, ZF-OIAY ME
BOMEIERT D, IAY FMESICALIA Y PHEREES
B, JOIRAZVIOBRTEOAAY P&t Eh
LES7D, aAVMOEHEZRDERL.
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5.2.1 FAIFH 5 ZFMTL ‘
BAITFHIEEETHS A0, HEOBEE N X— B> TH
MFREEIYD 2T 5, ESEEBOSRABITZITD, %
ThHBHELMETS.

5.2.2 AV hOEFE
AFEETCIIERSECXSFHAZFHATSDOT, aXA 2 b
MOMDERZRET S L THEDHEZRO HT. RELT
IRXAY BT RERET 3.

TXYMRYIOXFE D [/, /5 x/
HTML 275 1 <> THINSESE

T/T=varv: Tavigd (REAVETAYRT), 1V
SAVERY

FiZ, aAAY FTREXDORYID BHETRWVIEEND S 129,
YATOBERITS. ROTOXREHN/NLETH > 125E, KT
EWMOBRE2DOXEEETS. XFTEUL R, BELRRE
BT (XDORYI 0 xxF) BHER UGS, TOERTHITTS
(FEAITFEDOH A — RiZk<).

5.3 AAVIDSDIAZVT
OAYPESGHICEETS 7L —A%MHT S, IAV X
WIEREED 7 5 AT 28B4 CHEE L BGRORVWERIANS
ENTVBDT, XKD ENSVEAMTOMEETS. Ok
DT, AV MNXEEBIFNIL, XOBEERTST7 L LTER
T3, Z0%, FYITRINMULTTSTIRA= U FRITFH L
TESY 75 7 DR Z1TS.

5.3.1 JIAYFXDTST71L

FFARY NXEEURNT 5T & T, XHOHEBMOKE
IR ZIE T 5. BIXXEITICIZ HPSG Higlc 2O Wia it e
EEGHRAT 7 V3V X LRI U T REERE ST 38 Enju [7] &
FIFT %. BEXRITIC K D STADBEEBROEMEEMBEIRE S
BEOERICAEITo /- MEZEET 5. HEOCEREER, &
BRORFZERIEIC, BESFAOCHFAZRE G EICELER
B THB. R, ERIEEINIHEERTEMIS, BERIEH
BfrzamY (BEEEE - MIEHEE L LTHDOIST%
BT %. AAY MXDTZ7bDOFI%E 2 IKRT.

This class handles rows of simple tag data.

2 5714t
Fig.2 sentence to graph

5.83.2 7oAV
FTRTODIARAY M= T T LESNT T T8, SHE
TEHEEEEMETS. EBHOTST7ICHEL THIRT 3555
SITRBEET S TA =V TFE B ZRAVTHET 3.
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BBTZTINTSTHADT ST HATZ7ELTNE
HET 358, FOTST7REHENN THI L. 75
TIA VT ERITINICRINIREE s L LTHLERZRET
. TTT, THEN (2o) LED2EIRTSTRERTST
EWVd, BT STIIAZVTFETE, JI7ERICHRYT
BINTOHEES ST OHHEITS.

¥z, HRHEBLTOHEBOERENMHE LSS, TNO
TODOHERZFE—-DOEDELTRAZVTRITS. HEERFEOH
FEid, HEOWSFETHS WordNet ®V % 5. WordNet
TREERES, HHHILH O TOMSEZTT LS REEOE
BLVHIHTHRIRTS. 2DDHENHBZBRICHT B HEED
EHICEBHLEENTVRES, 02 DOHBRERFD
MRicH B LT 5.

5.4 EHBAXDER

TSIV TOERNOEONED T ST ZERERE
DOIETLTBHC LT, FAXEEKTS. 7IT7ITITHEFED
FEEIFEEEINTEET, FERILBOEELUMREL TOAR.
FTT, FS7eETIMOaAAY FXEFRALUEREETN
DBTEITS. £F, FJITEMDER TS TRELTIT%
REL, Vo7 ZNCHBT2IA2 MXZIROET. R
T, BT S 7 CERETAEREMIGT HBFEOHZIRAY b
XHSEDEEOEIBETHHTS. Ml UIZEEDT| %Y
ELTHHNTS.

6. FEDEA

BRFERPHVT, ERICHAXOERKEIT > IR 20
5.

AHELTHWE: Java V—Xa—FERIE, V7 +7x7
HEOBMNBY RS N HICEDbNEA—~T Y~V T |k
T T DEETHD, VI TR s Mi44s @, T 7
AVE 213,159 [HTHB. FHEARDERKE, AV —AI—F
o275 RAEEDFHNTHICHELZAFATRTICHLT
Tole. iz, BBAXEERTEBDITS T A2 TORN
SR 2 TiTo Tz,

6.1 #& R

SEOERM I, BLAOTAXLE LTZOEXHNHATES
XXX EB/ZLCLETERMoTz. L L, BoN7ZFHX
DOFCiE, BEICEETS L BDNEERBRPEEINTVEXD
FHELUE. AFEHEET S EEDNSEROHEEZ S Thho
ppal oty ke g

9, BoNFHELOPTEFLEELZ S AidbOF%Z
X 31CRT.

‘exception’ [ZFISVIUERICEE T 2585 F CHWHNS D, BS
NIz TR 5 — DR AERHIE & W o Fo & S I FISVLED
EDX % EZTHIOMTDNTERELTWS. 'map’ TD
A ClE, 'map’ DEHE L LT Key BX U Value D 2 DHTE
ET BT ENoh5b. £z, listener’ (XML LEDANY 2
VA>T BEDTHB LR ENTVS. £L T, ’handler’

(1) : WordNet:http://wordnet.princeton.edu/
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£ EREAX
exception | -expire error specify
*control gather error
map estimateSetfind key and value
listener *listen message event

handle *handlerautomatically further for recreate

~actcall handler

3 BIEY % & Bbn BB O

Fig.3 concern explanation

&5 EREASC
manager | -set dataTypeManagerourlazy number
xml *thisis xml
comment | *@ simon.eu by parent support * and

4 BEELRV & BN BRI D

Fig.4 not concern explanation

DA T BFMICUIBZITS &0 5 3dih & B 2 EfFICHET
HENns w5 2 005Edh 5, MLALOFECER L HER
ICETTS L) T e AFGHEINS.

Ric, BONTFHAXOFTHALEEL L EZ S RD0
FzK 41RT.

'manager’ DA TR EDFAITFICBE T 28N Thb
THED, HACHTBZHAHEENTVAEL. RNT,
T, 'xml’ NODFFE LT xml AEVLNIBD, FHHEL
THIALLTWERW. 7z, comment’ iKW BFHAX T, B
K2R EEVEEBRIEENTWVAS. T HIC, comment’ ICXTF
HMOFHALTE, ELEEN LI EI RITBHELHINT
W,

6.2 # =

SEIOHACERER T, AAZZOFEHATEIE %
XZHAX E LTERT R L3 TE R o7, ERELTIE
RD2DDTEeHEZDNS. £3 1 DB, ToEEIZE
DI L—XEMHT BN TEEM oGNS, T5T<
AV TIEBOTEZREERDBE, 5557 LR UKER
RERDT S TN ERETIHREDAZIFEL L THY Y MT 5.
ZTDiD, HIE®ROT7L—XThoTh, BENDPLELRS
CHEBTST7 L LU THHTERVWEEND S, BREE LTI,
TS IBERNET BRI, BLOEREHFBETRET, &£
DELDTL—REHET R EAEZONS. 2DHELT
3, BONBTAXHEREEL LTTARERXTHBT LN
EZbhs. TOHBE LT, HEXEERTIRICT S TH
BILEENBHEORZAVS S, BRSEONE LTHE
BERNMRITOEHEELHS.

e, MADBITRUIzE S %, BFALEEMZHERDN
BHANHEREINTLUES T EIZDOTHNRD.

HEOFHATFICRNTRHPLERINT LESIBEENDH 3.
FNF2EET L—ATE, ZOHERTFICHTHEHBENREN
TWBIeHEL, FDOXSETL—RFFHACHAL RN

xml’
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TLEHEZAOND. HEOHIC, ZOHEDLULHENIAL
b, WRECHAEIT> TV E WS IR, BERic 36
DHEENGUERI BT L— XM LIz o8 EX
H5N%. 'comment’ OFID & S5 iz DL FNCBEE LW Eld
BODFHAZLE LTERSINTLES DD B, ZOFER
ELTR, BLDIAAYMEWETZ T LN TEY, ZOHIC
BELZSICH0aX Y RV OREENTLEY, 20K
SBAXY LRI OFHELDERI TN TLE > F7e®
LEZLNSD.

7. EBEMHE

VI 2T RENT B & THREBOENZITY, LK
DERE DR EAT O MEMTONT VB,

Host 5 [3], [4] & XV v FAO@mEXEBEENE Uiz, XV
RHICAV S NBZBFDO— R E R % LI-EE%R, Java
V—Aa— RN 5 L TR L. Fiz, XV REDdes
BHAE AV Y FOREOMEERFET ST LT, AV Y RO
KRR UTREYRAY v REZEHEBINTRET 2 FERIR
ZLUTz. Caprile 5 [2] l& C ERBOBANTFOMLHAEEEL,
BB ERE NS HEORNERER L. £k, TOHER
RO THEEANDOBEmEZZIET 5 Y —/V2EZE L . Shepherd
5 [10], [11] (FFRFEHOLE L #FAE ZNFNRY —Aa2— R
HROF TV x 7 FRUEICEEMNF TR 2 FERERL
fo. THICRRIC, FRFRaXY MRCHIRST 28H L HNE
DD, HB AV Y FOELEERRT 5 Y —IVEIER L.
Lawrie 5 [6] & 70175 LB ERZEE L, V—Aa—F
PICHIRT 5 BERSHE LM TE LT, BAFICHIRT B0
FBEERGICIIET 5 Y —IVEER L.

D EOWRIC N UARZETIE, Java YV — A 3— KBRS 5
TET, TudS LRI EORDEANFLICA NN
IEX9 % HASFRIC K 2 A O BB LR EITS.

8. ¥LHESKDEE

REFFE T, V—RAI—FFOIARY FEFETZLT,
ARIFHICHIRT 2 BEFOHAEIERT 5 FERRE L

SROFEE LT, HAXERFEE UTOHHES L UEHH
XDOEER LD 2DOWEZ BN B,

I DHDOFEEL LT, T 2HEIHZ Y TH B DOFHE
PDEETHS. FMEBEL LT, BROBFAZTNNT BERK
LA 2 HBECRY, ZUTHIHE S hRHBRE Y
BT AL THHTEC EEEHELTVS.

2OHDFEL LT, BAE LTAREY A ERENS
BANDHS. FEFEREITS BMOEEICET 208N S E
NBEVIARYIDREBREENZTENHETHS. TDD,
XV PR2NETBERICT A INEZIV T L, ZOEIHITRY
FERLT T ENNETHB.

3DHDOFELLT, VoI OXNET LB DEE
PRESFIC, BRAZTHEL L TERSPELICSWIEEYHS. O
X DX ORI IE FEROBER /2 & OBEL BB L TV
B5DT, TNOHEFHTZ T LT, FHMHah->BEEIKIEE
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EOYBEEMTT 5 ENERLNS.
&t BF

AR, BAREMHRESRIZMEBHEDSEBE (A)
(FREEE5:21240002) BXUXERIZEARLHRBMISET
e (B) GEREERS:21700031) DB %EET.
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