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Abstract In wish to do dynamic software performance analysis, many different qualities should be checked according to
the running context, and survey and control instructions must insert into code dynamically. But the inner process logic
of a program written by static type languages like C is stable and fixed after compiled and linked, So, when source code
is not free to get and modify, or when rewriting and restarting a running program is not an option, it is difficult to do
software performance analysis. A new dynamic instruments compiling technology is introduced here. It is based on the
technology of Dyninst API and PAPL. Using dynamic instruments compiling, performance analysis is independent to
source code, and only associates to running status and image of a program, This péper shows how to use dynamic in-
struments compiling and hardware performance counters to do dynamic software performance analysis.

Keywords Dynamic instruments compiling, Hardware performance counter, PAP], Dyninst API

BB AR A B B AR AR B AT , A 1T S5 BER B 44 R G 64 1 R 3
FHRERNT . SRS RFBRT LA R SR R
gorp  FERE R G T LR XA AR K RA RRBHE
RFREA T EEFREENEF EAEEY, TUNRA
NI FREABLEH RIFEAR S HFOLT , BT

1 5"

B REHERMTRBNNIRT S, TEEZAFE
AHLRENL —RIEAR R ERN RS, TERFOTLIE
/NEARIE S [ ERAR SE K OERE s R Bt R L, 2

BRIT AT LEARAR LASE G A R AR 4 Y B B AT S =R
— Sl B P R G, BB RE AR P RARLES,
FEFFEITRAER OBE T BAEA R, DLRE IR
TR, XERREP RTE R BRATULHEE
FRENZ I BIPR R G INR S W B4 A A
LEBRRERS WO EFSFHBKL . FRORNREHRE
STl R B BRI 7 2 A P RE SR R SR 25 A
B HATHEARAT B R ARG AT O R a7 Kk B4k
A EH.

AN G —RTEETRF FEANBR 3 EE S 5%
AR, BEXBEAR, RMTUERFETIBTUBTE

mwAE PRI, EEFA T EY SR ARG AR A SR TSN RS R

k. :

— R, B R A BT, HEMHANBRERA
B, AR FF AT R AR 1T )5 R L sh A S I B B A
FAFT AT RER ARG, MREEREWLRETE
BB L B AT BLE I (1) 7R FRFr 450 W P A BT A AT RERR
B, X R RRIER PR B 7R 2B REWE B P R Aadix
BT — B AT, AR IR AR 0 L A B A R
Rt E TR, REEITH R ERNRSE, LA RE
SR HE AT ;R B S S BT R EMIRR
FHEMBFENE. 2 F AL RE SRR ARG
FEELTLAN, BMAFERZTEE XETLUERER

Phom, EEBRTE R

ATStEMEn, % W MR WIS, EFEHET R SRS ES A LEE, R B8 S e R0, RN E AR EE

WL BRI, GIS S Mk % .
+ 292 -


http://www.cqvip.com

AWM, Y8R, X F— M BT RET S, &
ERTITH,EXT TR 7X24 0T B IR F PESR E R 205
HIZWRE, RAENEG T RERBE K2 5 & Frt Rl i
. BB IESRIFLHA, WA LUFE AR LR BT
KR T BABENFHORL, FEUEAENRBARES
R E AR YA — BT RAME.

BB IWEN— N RBREERF TR ABEAFNE
MES, X P EAR HE EERE T3 SR BH AR Dyninst
AP, Dyninst APLBfit T — MR/ 8 T {8 #0304
B APTE: O P AP IR MBIFREUR—EE R E X
BARE F L. BAKRIET ALIZIAENEARE
B ERBREEXBARRT P, B BFRATUEH
249 53 P AR T 38 A Dyninst APL, AT AN A j9 222/
g iimiue

R T AT BIERE AT BT BB 1T RO R B R RE AR 2
& Ul Cache 8 &5 A 0L, #6438 7 BT A R IR e 8
B, ASCR AR TEAERE T A A PAPT R R Bk E
IO ZIBPERE JOHES S, M XM B R B & 3 B3 S iR
A Dyninst API, LB P& 1TAT . ¥ PAPI # A BB fp
SRAR kBRSO AT HERR S .

FEFR CPU WAL, —MARIA T — 6455889
HERR R M E (- R i1 ¥ 88 (CHPC), [ A} CPU e —
FAHHAE S PATIATHRAL, Ik BIx CPU 4T H
IR E, MXEHGENFREELA —ENRERS
L FHEAFBRENS . ENRRTRY. HEAMX
A2 R (NASA) FIBEIR 36 X 15 69 PAPLIR B5, 4 % & Fp A
R CPU, 3% T X AR 8] CPU B b+ %088 945 2 3 ) o 31
4, ¥/, T PAPI(Performance Application Programming In-
terface) , (FB I FTHERE T RITF A R AT LAR AR LIERR
BURLRR - & A4 TR IE 55 B9 22 5T 3R BBURE (415 RE HH SRR 3
PAPTEOHBIA TEHSHE A ER 3 CHPC %
#,

8 245, ATH XS B 45 4 4R IF A Dyninst APT 5
AR5 3 & T Dyninst APT (M BESUE R &
B S 4 TRAKMBES R, BEH A XWERIS G
miRE.

2 ZHFIBELWMIES Dyninst API

~ M EBFHEREMEBNTERITG, - BFELHR
R R R B TR S BB, MR B R, B
TR P EART AN RERR AR, R, IR
St 72 i TE IR B P o SR T TR A A B, ) 6 S AE
RREPER, REEFLHRKFAEAMETIRER. 5HE
SRIFHESTTHT XA R GEMAYN, T ETRF
HAR R IR B4R, SE B T HR S s 1T 2l sh &
HIEFEA, TUAERFEITE I, B — R mE KN
THER, #A— S YT PR SR — R Th i, -2 R E b
W TEARFEMRBOAR.

Dyninst API 2% T %8 R a7 ZI4AE g™,
HEHBRFRES IR FRIFHENN SR ERHE
BIRR R4, AT R R AB B HE AfRESRY(L & . Dyninst API
B SAE SR point fl snippet, Point &R FiEFT
iF, AT LA ARFR 9L B 5 snippet B4 A BB JF point { B Y
—BUNATTHATIR S . MERNABEBFRTFPFE—EE

£ 000 http://www.cqvip.com]

B R P OIS L ) point B 3% R X R EASE — £ 38 S0
ik, T snippet RIW] LAGYEE — 403 4 M R BT R
¥, Snippet FTLARL & JLF B E B EH 364 W, &4 18
L RBAAE.

Dyninst API 8] MSA—BAMBIRHL By, N
W BIAT S 5H R : thread 1 image, Thread {4 %
—METHAR R LR R G LM, thread 7] LAR — 3L BR
B, AT RAR IRBROHR) . Image REBFH
—AMREELEH, EEE point IR, RIKFEX 4~ image HAT L)
BANBEKOIE,

B 1 5 Dyninst API B Sk % #, A pdREA APL
TR A RSB EERATOEA . AhRERRNE %
B HLEHRBIHANENE LALBATH3HN
BPatch_ entry, BPatch..subroutine, BPatch_ exit, 3¢ 75 if #{
MAD, FRFEBALRHMNHO,

E long long fac(int i) {
if (i=1) return i;
Snippotd] return i+fac(i-1);
M N } .
Dyninst API Snippet (FRHTED) BPatch point
R T

B 1 Dyninst API #8i5#

Dyninst APT 3 T — SR BB M R G A A, A (inte-
ger) A% 88 (strings) F 2 & K (float) , Wt F MM R
SRR, LA R X B LS BEUE.

TEWHERE APTHRILFBEED RN, LLREN]
ZEBMHEEXRFR ., BERMET PR H K2, BPatch
#0 BPatch_ thread, #R)5 B3R F & MW ERY BPatch im-
age, BPatch_module 1 BPatch_function, B JGRHEEH
1R A B 3045 Hoim A B8 FF 8925 BPatch_ snippet 1 BPatch—
point, T E4rHIRT X He AR Y AL

BPatch; #%5335% 1~ Dyninst API ¢, ZE—4NFWP,
R AifME—E) BPatch S: #7726, BPatch A] I T R ¥ A,
REEHUE B, LA R SE R EF A [ 8 R 3.

BPatch_ thread: ¥ EE BN Z Q@ — BT H#HB, @
LAM# A BPatch— thread 875 1 Sk B R B 195 80, B 5 a8
ik, FREERG A THIVBEARRES. ¥F-—-1
ELBHBF, BPatch- thead R R HFHE—TRE. API
LHFRUE TRABEA B ENREI REZEBPHRAT,
MASEZHBHEMERKET, X T-NEXBHBEREW
5 »BPatch_ thread MY F iR,

BPatch- image. RBRLMETPHBRFHHSHER. F
BB — MBI E 7 LLE IR RN &ETTEARE
BN A, BT L BPatch— image {¥ /& BPatch thread By — &
4% s UARIE BPatch. image il BPatch— thread f— B .

BPatch—module: BiZ{TRER—Ba.

BPatch_function: iZ{TBF KR,

BPatch— point. #§ 21T FF 9 ol LA A —BL RSB 6L
B, EAUE—IT . BB A D a2 RSP e A
ZEWAQM—PMEFHHLE: REBEARFPHE TR
Bk, IR — &4,

o 293 »


http://www.cqvip.com

BPatch_type: & X R FHEAMHEELR,

BPatch_ snippet. {43 —BH@A LS.

T RA 27 BT Dyninst APT #0450 R 21
i

3 Dyninst-PAPI &5

B#E E—3%f Dyninst API g5 38, AT E 2 Fim
BT BB S R EEIE Dyninst-PAPI,

PR R h, h W #3378 ) 8 46 Dyninst API 1 PAPI
PE, 3 1 3 #0 4R L BE 4 88 1 #8% CHPC, 8 )5 i Dyninst
APL 54 B2 R0 4549 , B W 85 43 BPatch point, ¥ E7F
3% ENTRY_POINT # EXIT. POINT f{ &, i AL E
MPAPI BB EREED. L REFTEAE CALL-
POINT #1 RETURN_ POINT 446 A L BRI, 25 hiE
ABY PAP] R &S MUR R SR, 3T ] - R e e 2
HRBAr O, SERHERE ST, B IR AR P

BEiHE BiriE
Y Py

. B

5 o AL FOTRT |
PAPI#E I a

5 -
CHPCHR 48 4 - - RETURN_PONIT |

- EXIT_POINT

B 2 Dyninst-API Y

T —45 0, ¥ LA -~ SE K B8 an T 66 A Dyninst-PA-
PIEATEEATRF PR KR R R RESEE A T aE S
i

4 HEXR

AWM RHE IR 2R 1~n BRI ERTRH,
VLA BLA! Dyninst-PAPI f9 [ 7 A R B 518 4 RiFH AR 0
{138 i Dyninst API R FBI B BRI .

AL RIFE K Fedora Core 3, Linux-2. 6. 11, GCC-
3.4. 2-fc3, 381IM WTF, AL W T EH#iR , AR 2Tk,

A3 E% . 730 Mhz Genuinelntel Intel Pentium III rev 0x1
(1-way)

Rt AR RE

PAPL_TOT_CYC: A#uf54 B 17 EHE;

PAPL CA_SHR: #5345 Cache ZiilR¥.

W B BRI 2

long long fac(int i) { %nt -mam(vold)(
int i=15

®

(G)printf(“fac( Y5 d) value is; ¥511u\
n”,i, (H)fac(i));

(D

return 0j

0

:
B3 R FLE fac

B 3vhRAIPHFRANBEEN EERBFAL, A
GCC-3. 4, 2-{c3 #RiREEHE, W1 LUM b -g AR 4R 1%) 1T, vl

+ 294 -

long long temp; (A)
if(i==1)(B)return i3
temp=(C)ac(i—1);
sleep(1);

[4D)]

return i-+ temp; (E)

}
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