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Detecting functional division in execution trace of object oriented

program
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Abstract An object-oriented program involves dynamically determined elements such as dynamic binding and
exception handling. To understand such a system, it is effective to analyze execution traces and show them as
sequence diagrams. However, a raw trace including several phases is too large to be tranceformed into a single
sequence diagram. In this paper, we propose a method to detect functional division in an execution trace of a
program by using a cache algorithm and method call infomation.
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procedure DiviideLog
input : E = [e1, €2, - - €last]
input : csize, w, threshold, m
output : P : set of eventID

(1) Ce¢Ped

(2) fortin[l...last]

(3) updated[t] = update(C, e;.caller, es.callee)
(4) if ratio(t) > threshold

(5) P « IdentifyPhaseTransition(t)

(6) end if

(7) end for

function updated(C, callerID, calleeID) : integer
1) bl « Cupdate(callerID)
2) b2 « C.update(calleel D)

3)  ifbl V2

4) return 1
5) else

6) return 0
7)  end if

function IdentifyPhaseTransition(t) : integer
1) z=max{t—m+1,1)

2) ‘min=z

3) whilex <t

4) if emin.callstack > eg.callstack
5) min =z '

6) end if

7) inc(x)

8)  end while

9) return min

M1 ETBEOSET VAU XL

FOEFZ e, ANV FEH t BT DA F T2 I T
H%B. TOW, epcaller ZAV Y NECHLITA TV 2o D
ID %, es.callee Z Ay FRECHLAEL 7V 7 FDID %,
es.caller.callstack 1& Ay FRECH UREDOI— VA ZY I D
WERRT., £, HHLE28E PlE, EEEZEERVEYS]
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YA X csize DF¥v ¥ 2C BRVET = A ABTHRET7 VA
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TOFEIX, RTBELORRL ¢ TAVY FEUHLIC
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EITBREOY A X) .
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FESHDEZERTNE, FILVA TV s b ID ZHiizi
BIML, RbDICERLBRELINEWEREHET 5.

X 13) T, Bt IiBIBFryvyiaC OFFEE
updated[t] B, B updated() TEHEENS. £9, Fyv>aC
NEZ ¢ TEWELIeA TV 27 FDID (e;s.Caller, e;.Callee(t))
ZHUSBINTS. TOLE, FyyiaCiiHleht TV
JMID B EE 1 DBEMENZLE, FyyaER
TN HE LT 1 EERT.

ZUTH 1(4) T, updated[t] Z& LICHEZ] ¢t B3
Fyy ¥ OBEHHEE ratio(t) BERRUCT L > THET 5.

Ei:max(l,t_w+1)updated[x]

w
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BEPETEMERTINSA—ZTHD, DT Ryda
ALIEE, ,

BT 54T FHENRREL TV, EHEE
ratio(t) DEMN 01SEL &Y, EfET 247V 7 DR E
SANBDBE, FHHEE ratio(t) DED 1 ~NEDL. $hkb
B, FHHE ratio(t) DENEVEE, T A XOBTHELT
W5 EHMTES.
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T 2 A ADBIT LT &2 [EHEE ratio(t) DBEVE
% %, ZOEERBRELTRHETSCLIETERY. Th
&, 57 A RDOBIFICKIST 2 EFEEO S ORI, £
1T LD— R THL, BEOARY McE b > THiIC
EUBTDTHS. £ie, TEFHEEOTVIA &, BFT3
FT7V L MEBPREIANED > ZBICENS 20, EED
T xA BTN D IIRTENTREENS LS BN S 5.

T DD, TEFHEEOT VXA 2R Uik, wihdd
BEET A XDYIDBD D EE, ELL, —HTHRELEZTN
Eiabizv., TTTROBT =24 XBERE, 7oA XBBIT
Lt 5 BAIDE, B, HFIlWI oA XTEfET A ATV
7 FDRFID 1 OLEHELIZRZTH 5.

HHMRET = A XD T T BR;, TOWEET = A B WVT
BELTCO0A TV 7 POIEREEER A D. BICZDHE,
BIDOHEET = A ADFHEET B 5, THITROBEET =14 X TH
Eg 24TV y Mcd 5 AV y REGH U THBENS.
Wo>T, I—IVARY I DBEFE (AVy FRUTHLDEE)
EETBEORRINCIR > TRIZEE, T 7 A XDYD

ratio(t) =
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AR I ODBEZEEHSRPNE EBREE, 1957 = ADH
WBEELUTHET 5. 2720, KENTHRYT %50 EBEE
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DOEVEA BETERE L TERARY N> TE LK
ELTE, ThohbBEHENIFBRIE—RICEE 5. B
77 b3V ALK 1 OB Idents fy PhaseTransition I
RTEO TH5.

TTT, mGBEMEISZDAY Y RRECHLIZDWTI—)V
A&y VBERBOR/MEZRRT 2L OHEZERTHTH D,
DA a—7H A4 X MR

3.2 DEEHEIBHNFTA—%

BEFHEICE, AN LTHEIT SETREOMIC, Mk
REFIETBERUITA—EBET. T A—RE [Fyya
YAX T4 Y Ry THE] TAa—TH A4 X D4
DTH5. TNODEREILXRBZ LT, HATNSRAR
DAEREHIECT 5.

a) Frv¥atAX csize

TEORBWE LA 7V 7 bR ZRBRTBF Yy aC D
KEIZRBETB/INTA—RTHYD, EHIBHTRNTL, B
RCETBE LIBT3 TV 27 VO THS.

1 DOBEET 2 A X1&, KONENEHROBRED T = XE
TOMBEDLED O ABTH, REMIKEREZDETIHEZ,
1 D07z AXTENETRA TV MEEDEZEREKEL
7%, LihoT, Fyyvad A XfENRKEVEE, &%
{OATV2 I b1 DDEFLLTHET T L LED, FfT
BIEE X O RENGBEEEMO T 2 A ATHETBCLITED
LEZLNS.

b) U4V RIUYA A w

FAERESDOF vy ¥ aBHZ2FEET 50 ZHEET S8
SA—2THY, ERIBETRNT L, BRTETBEDOIN
¥ N last THS.

COIRTA—EBRENVZE, BERIOT A XLDETAN
B34 7Yz MDD IRNWT 2 A4 ADBBRERE X hIC
%3, kbbb, ZOEPKEVIZE TKDERDD S
BE7 A XD DD | ZIERIET R KSR, Wi
INETNEETERO/NEO T oA ABITORHETES &
2EBLEEZLDNS.

c) FBRE threshold

ratio(t) DEN S 7 A XOBITEREIT HMETH D, E
BER/NTO, RAT1THS.

Tz AR T2 A XDBTANEDS LTV =7 F OB
WIFE, ratio(t) DEEIKEL K. DD, BECHEDLE
bidy 1+ > RO AL ADOEDEL LR, KREVIFE TKbE
BOHHHEET = A XAHOYI0 B b | ZIERHETE LS
By, WHATVEE, BRTERDNEVT oA ABITHR
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LA L, EBOD ratio(t) DIEDRAEE, EITBEDOHNEIC
Mz, Y4V ROYAXEKELTCLETTS8, Kb T =
A RBATEABED ratio(t) B EYIO 5T 5 & 5 S BHERRE
THEIZELL.

ZTT 4. HOBWHER T, BEIEISERZHIET S
HTIIEL, BREERETHTDICEEMETRE L .

d) Ra—7YA4 A m

BEEEDDAY Y RREGHLUICDWTI—)VAR Y JEH
BOR/MEEZRE ST ZHOHBEZRTHTH D, EOHAIF
T4 Y Ry ALEFRRICER/NT 1, KT last TH 5.

RITBE L T—DDHERE (Feature) ICHIGT A REAT =
ARXDBITTERE, TOBEEEKT B/NEET 24 XHD
BITHE TR, MBOBITROI—IVAR Y JEEBOHNK
DINEWETFREENS. COdD, RAaA—TY AL XADEEKE
{§3L, ETBELELTOARY MIHBINENT 24 XDRAT
BIZXHE LT ratio(t) W ERLIEBETH>TE, FDOT x4
RO T B Feature D7 = ABBEERELED, 71
ADOBITRTREVSEE 2 a—)V AR v JEZEEHE/NS
BoTW0B &I BARY MEERH T A RERNEE 5.

4. BOBEHERRTIE, Ra—TY A XEZBIFNRTHHET
BEOEIICHBILIZEE LTREL.

4. BEBHER

BFENRRT BT =17 AHEAD, BREOHME—KT 3
T EEWGET 578, MARBRET .

4.1 EREWN

AFREE K> TREENBET oA XD, ERICHFEELH
Wi B RITRELOREER KL, ZTORBEEEZLELL—H
TRBUIZLDTH BT L EHERTS.

%7z, DEERETSDICRTRELRICEZAENS 2D
DIRTA=Z [T %y ¥ ab A X] U4 2 R4 X OFER,
HAOCEZ 382 HET 5.

4.2 EBRFE

4.2.1 EBR W R

EERNRE LT, #FA web 7 U~ gy, V—XO—
R T 7S L, EEEEI AT LD 3IED Java 70155
LOOEE LT, BROERTBRERZH OV

4.2.2 EBRFIH

9, WHRIRAT LK DETBEREEEE L ETRREZ M
ML, ETBRRELETOELVT 21 XFRRLI%ERTIC
HELTBL., TOLEREINEZ T oA ADKNEEZ, VI T
v 7 HEIRT BHEE (Feature) LANLVDT A XE, FNbH
DOHEEDET R X D EHRICEDB L7MMED 7 2 A X DB
i bhs. chud, VAT LOERBEOFIAE - RS
IKEBELTEbo .

ZOLT, ETEBCHUTEAFEEERL, HhEdhiHE
GhpE, BIREDMEE LT T oA ARG L O A1T 5 1.
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4.2.3 FEfH 5B

a) 78T A—=RICXBNEREANDE

Frvya A XEETREICRETEL2L TV 7 M
WIBEEL LT R HBRTER HD 5% £T, Y14V Ry
AL 5Hh5 200 £C, BILEREHAOAFEEBEHL, H
F1ENS 20 x 20O DT = A ABARRTIERINE Lz,

BB, V1Y RUYA AREHORKE TELE DT
D, TNULEDEERVCTEHABENLLEWHTHS.
ElecnbE, B3 20015 A—% THE] TRa—7v4
] DV TIE, TRfE 2 0101, TRA—7Y A X BEE
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FHHEREICIE, WAL EHEEZH V.

BEFESHA LFRROESR P, ABEDMEELET =
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|S| LEELT B L&, HREELEARIANXNTEEINS.
|P N Manual|

|P|

[P N Manual|

precision|y) = |Manual|

s recall[%] =

4.3 EBHER

T, FBA web 77U —arhbBIELIZ1 DD
FTBRICNT 2EZRERZRT. COVRAT LIIERICER
TNTVB, VI NI 7HEREY—IVOEHEEETTS web 7
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window size
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400
300
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methodcall imestamp
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Output(detected phase transition)  + |1
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o

200 T T 1 T T I
[ Output(detected phase transition)  x |

§

150 ¥
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window size
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XXXX
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XXXX
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methodcall timestamp
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0 1
0 5000
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&, HARERIEZTOZELIH > THE - 5L NB B TE
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IST A= DENVNEVIEEFEHMERT B D, B
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call(All)) /"9
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ULHhL, DEEERERCLTE, BERIZ 100% I@Eh i
Molz. Thid, MET AT HAREER T 2 ADEELET-
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BETORE @ELIzA TV 7 FESDESEER, ETK
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INGA=REZRAVBC LT, BRERUIRNT oA XORE % HiH
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BOFETH 5.

e, HMEDT =4 XCHIET % AR MBI EE T
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