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BEf{ZE 152 M, (Oracle Developer Studio 12.5 £{TAREETIEINGE) . B R ImF e
(RN fER T IE R RBIFIAFAMEREE , 185 W (Oracle Developer Studio 12.5 :
IR .

C/C++/Fortran JE

Oracle Developer Studio 4mi¥2SF FAIRE ARG AHE, Oracle Solaris #/E & S51E
BT SR  FLERRAE /usr/Lib o, % CIFATHY Libe B4 Crr SE{TH
FE. intro3) FMIHREANE , 5| BEHMFRRIBERENEMFAEE. BA
man intro.3 A]ABFAFMA.

EREE /usr/lib RELE | O ATE(E YR 2301 FAMR A -1 6T, gD , B4R
libmalloc JFE , A DATESEFERTAE cc M cC 65417 _LFERE -lmalloc,

T IRAVE RGP R EANE TR EERASN , 158 [E Oracle Developer Studio $2H)
Fortran, C #1 C++ Biz170E. HYL/RFIEET libsunmath F1 libmopt $XFE.

Fortran 11 THf g Oracle Developer Studio 124 , M AMIRIER SR,

Fortran 20 0] DI{E A AF C #OM Oracle Solaris /usr/lib E., B3 C-Fortran 3
ARMEE |, ES N, (Fortran YRFEIERD) .

BXREEEFENEZER |, 550 Oracle Solaris X#4FH) (BEEFEFFIETSRD) .

T 3174wm#2H OpenMP 4.0

OpenMP 2—FL FB4wF2E0 (Application Programming Interface, API) , AJF§ C, C+
+ F g:ortran MELZNEHTNAREF. ZREEROBE—EmERiEs. EFfEMN
R E,

F3 OpenMP 4RFEE ATAE :

v ATRUARAHISR SRR S AZ (K RLEH_E RIS FAMERE.

»  BREF RATRARMRE A ASHEAR , BAH KRERYRIFET S OpenMP,

» IRWELERS . BFRTABEIARFF A IHTHHMRED , /a4 pragma
BHIFTH.

" STRFE R RS A AT ARSI T .

AT FEHFI R FL: OpenMP 3738 , ATRUE A OpenMP 154 MBRERFF 1T AREED

4, FEE{ER -xopenmp &M, HREMEE |, 55N (Oracle Developer Studio
12.5 : OpenMP AP| FAf3575) |
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EEEBEITEFEFH Oracle Developer Studio MHEFE

BEEREITEFEFM Oracle Developer Studio tHAEFE

Oracle Developer Studio M8 R —AMUMHSRBFEFHIFRE , BTRASMERBINE
fh#F R a)@, Oracle Developer Studio MEEFERAKE http://www.netlib.org _k

B Netlib /AR FFIFEE S AERY, Oracle #8387 XL/ g FHIF2 , I EIALPAL
Oracle Developer Studio MBEFE.

Oracle Developer Studio MEEFEHIFE 0] LIRS Z #2418 (multiprocessor, MP)
Oracle &%t N RFEFFMERE. W Z BIFESHT T £ Netlib FEHIRBHEFE T SPARC
A0 x86 HIAM, , \BfFEF OpenMP HHTT 34T BRTARAE Fortran 3OS , \EBFET
—ETEM C M.

Oracle Developer Studio MAEFE@IT -library FFXEMAER THHERMER -1 FFabtis
2N FRFERF.

Y FRTEREEBIFER) Fortran JRESD :

% f95 -dalign filename.f -library=sunperf
HE(EM -dalign W , FAZOE A T4 tERe e LU SR X 55
Ui {E FRMEREEBIFZA) C B C++ JR{RAD ¢

% cc filename.c -library=sunperf
% CC filename.cpp -library=sunperf

BESPITIMFMEER DUEREB K N FIFE P ERIK %3k Oracle Developer Studio M#E
FERARS S , WE -library=sunperf Fll -staticlib=sunperf %M,

A X{ER Oracle Developer Studio £EEFERTRIEE , S NEEEF PDF A&

(Oracle Solaris Studio 12.4: Performance Library User's Guide) ., B XEFF R
MFBIFRAFMIT , ES NFMRIM 3p #i4r. < Oracle Developer Studio MEREZE]
HThBeMD ERTNAEREE , ES W, (Oracle Developer Studio 12.5 &4 TR EKIHTIETH
gE) .

Oracle Developer Studio i3 £ M2 - Discover ADI

discover -i ADI T B (2% libdiscoverADI.so JE£) 2 Oracle Developer Studio #f—IR
TLINGE , EFIFA SPARC M7 g4 |, (1SR ARBEME L, BBITREMEN
FERABLSKRSA LS B B R AN AR R,

AT BIIEBEERNEFHIR | discover ADURANT A=A , KENAL N AFEFNFIE
FHOIRA STE AR SN ERRA S KIKKTES . MREFRAESSRBRASARL
Fc , discover ADI 2AREFR. HEAHMBIZIEE AR RN FXIEEH . Bliis
SIS TEST 4R R, discover ADI AR IREMVIKIRARILIT (£ -9 WHHT
Yriit) FFRAMEAIRER , DMER AR MERFRARD , ARBHRERIT. 14, iE
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BATFERNBREFY dnake SRR

SIREERN DI B R ERIRER. THABRUSERSR. FXELEE 85
I, (Oracle Developer Studio 12.5 : Discover #1 Uncover i ~35ra) M RS F{E
#IN7E (Silicon Secured Memory, SSM) TR BN T,

MRV AREFEEECHRNESESFERNER nalloc() , NI FATRAER discover
ADI T EI24tH0HT API, EEFIXLEH APl , 55 W, (Oracle Developer Studio

12.5 : Discover #1 Uncover BB F1ERE) Y “EHINTENBC2SF0 discover ADI

JE”. libdiscoverADI.so JEBY libaidiplugin.3 FHTIFtHELIZHLXLEE API,

BTFAERN AFEFH dnake SRR

dmake SLAAFEFE—FiSITLHE |, 5 make(1) A , BT AAE makefile F1 € X AR
HIE B#F. dmake JRARAMASIER . NN, FHITERSRBTERERESF. 0
RAFEFARZEIRAE make(L) SKFRFERF , 7EXT makefile FH{ TR B ] AT it I
ZI{F ] dmake, dmake ;& make SKFIFEFFHIBEE.

dmake fiEHTHRE) makefile , DAREMPLEB AR AT AFFA AR , FEIEXLE B SR BEL 53
BLENEAE . dmakerc SUEFFPHSEM—EEE HENF.

BRABAT , ¥&EAME M makefile F B HR1E IDE FAEIHZ T BN |, Oracle
Developer Studio IDE ¥4 dmake, 1] PA{FF dmake BT IDE ${T& makefile B
R, WRFE |, ATL¥ IDE BCEAE make.,

BRI SITER dmake AR ANA IR . dmakerc XHHMEE , ES N, (Oracle
Developer Studio 12.5 : % =87E (dmake)) X dmake(l) FMR.

ATFERNARFNTA

20

Oracle Developer Studio Bf# dox VRS , ATARBNEAS NN A2 FH AR,

dbx B—MRENRRBEGSTRATR. TMERAEXRUTZEARIZEIT C. C++ 3}
Fortran BFAR KRB EFLERFERE. R dox TATELEHRFRASHITEEE |
AR EMERERINTEE RIB SR, WA R AN ETE.

dbx AAVFEHITATES -

KECIRFEF R S5

WEW R

BIEPITIERF

KEE Atk

SAEBFRFITSKE

1# 1T Sk A TR 7E 3[R 8L N 72t

1F B 8 IR SRS M EFmF RS FHREIIT , MAEFERENEF
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AT AfREFRI TR

AT AEA 41T, IR A BT Oracle Developer Studio IDE 243 @3 #R A dbxtool
KB R ERAER dbx JAi25.

AREARABFARATER dox WEZEE , ES LTS ¢
= 1T dbx” [21]

= “IDE S dox” [22]

® “dbxtool FH] dbx” [23]

1T dbx

JB3) dbx # dbx fSHIEAEFIEINT :
dbx [options] [program-name|-]1 [process-ID]
B30 dox SVEFFRANEAMFESF test :

% dbx test

JE3h dox SR IR EIERREIPAR 1D X 832 WIEEIEITIFEFF ¢

% dbx - 832

Y dbox RVEFFN , dox RANEEEARNIEFRER. RJ5 dox PUEEREZF1R
FEFFRERRFHL , 0 C R C++ BBFP M main () KM KEBIR (dbx) fLHRRKF.

PR PAFE (dbx) IRTRAT FREA SIS, — K , SR stop in main XAERIE SRR
BWrS , SREBN run 4 E1TRERF

(dbx) stop in main
(4) stop in main
(dbx) run

Running: quote 1
(process id 5685)
(dbx)

BT FELERT RAMSLERT | AT step FN next XFEIKIA S B S HITIRAD |, A
print F display KXy FRIXX A EKE.

BX dox KARFHRGHTERKES. , EHS I dox(1) FHEA.

BXREA dox RTEEEE (BIEM4SSEESY) |, B2 M (Oracle Developer Studio
12.5 : {EF dox ERFERF) . A RATE (dbx) €54 4THRN help KT fi#H % dox f4K

158

BHEXHEEMD ERTNAEMIFIR |, 35S W, (Oracle Developer Studio 12.5 &1THREFiE
INRE)

BRYUFIRITIRA dox FEIE B, [REIFIARFKSME , 52 W, (Oracle Developer
Studio 12.5 : Z1TUutHA) .
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AT AN RREFNTA

22

IDE F ] dbx

&R AE Oracle Developer Studio IDE F{$ /8 dbx , 7iEAFTHIRE | 7EIRARDH 432
Wi, AR "Debug” () $R6ll. IDE SVFAERE AR SEMARERA HIITH
F o, IR AR EO.

5S4 RN RREF—# | IDE ¥ NRREFEA—IIEREK. b, LaTUEA IDE
RAAE IDE T H KB AT I T3CH.

ETEKFEINES |, dox FIEIE{T— IDE #EIME . “AJPAEA "Debug” ()
¥k 48k IDE @DEJ:“BE‘]?E’%H%ET’“‘%‘Jﬂﬂ%E £/ "Debug” () ar&HIR
8T , IDE [ dox AtE@4 , FESMAREOFBREE.

=] ¥ Oracle Developer Studio [EIE]=]
File Edit Wiew MNawigate Source Refactor Run Debug Team Tools Window Help Q-
7 O z 7 Bn Gng . . —E D B
PSS Mipte T H DB SH- | DO OO E-
P Projects X Bl % quote.cc x LT3 [hd]r=]
.| ¢ [E Embedded sl = = T —— [
s | Seurce | History & - - S o s H
T o [[F] Header Files @ -5 ﬁ%g i PR S o5 &y
z o ﬁ Resource Files 128 cout == “Enter customer name: “; =
= ¢ [E® Source Files = 129 getline(cin, customerName);
& coucc 130 & if (cin.eof () || cin.faill)) {
- & customer.ce 131 exit (EXIT_FATLURE);
=5 & disk cc | 132 r } .
] memary.cc o discount = getDiscountFor(customerMame];
k] B module.cc 134 X =
[ @ lqUstale 135 B 1f (discount =
K = | 136 cout e t value f stomer " =< cu
system.cc -
" - = 137 cout == stomer f ist." == endl;
8| call stack X = 138 -
E Mame E 139
% I mainlargc = 1, argv = 03] 140 while (discount == -1); B
[ I [+]
n
= Qutput - Embedded (Debug) X |Breskpoints
_% @ John has discount 1%
v Mike has discount %
&l Peter has discount 13%
Ann has discount 11%
E Taom has discount 2%
| Enter customer name: Tom
4] I I [+]
Embedded (Debug) | N 6] 134:9 INS

TEIEIEF' , WSS E— T R 4ZLE , "Output” (3it) Eﬂﬁfr BEFTE., AEAAsf
(20 "Variables" (Z£) # "Breakpoints " (Km.) ) hEREX | B
ﬁ':P ZRTAM "Window" (M) -> "Debugging" ( ﬁﬂ] iiﬁq:' WHE , LATHEZR
REO. HP—MNEIKXEDOZ "Debugger Console” (VAR izHIA) &0 , HH B8RS
;EX FIRZE., A RALE "Debugger Console” (YARZRITHIE) M (dbx) FERFF T4k
Ap 7 °

A XL IDE h{Ff dox INEZ{EE , 55 N, IDE PEKFBEIFN (Oracle Developer
Studio 12.5 : IDE HRERA[THFE) .
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AT AfREFRI TR

dbxtool ] dbx

AT PAE T dbxtool SKAF M dbx , Z LR E—/1 4 F IDE B AFMHERXEOF
MERNEELA,. 5 IDE RAERE |, doxtool NMEAME , AT AME AT FR(EM
C. C++ 8% Fortran ] 4730 Ek{E B4 014

E23h dbxtool , BN :

% dbxtool executable-name

A, AT ABRE AT B TR TR , A dbxtool PNFERE.

[ IDE —#f , &ATATE dbxtool AT T AR E{F A "Debug” () SEHLEHK
] dbx &t #4. AT ASE "Debugger Console” (FRAZFTHIA) BHM (dbx) IEREF
THRAGDL.

FEFEF , IEFE dbxtool F%F quote 1 FEFFIE1T dbx, C1%3% "Debugger Console" (i
RBFTHE) @A , ETEZR] (dox) IRIRFTFAE AL A Fi%E3FH dbxtool i AK

File Edit Debug wiew Tools window Help Q-

G0 a B Pt [~ O @ @ O B EdEe s &
Targets Call Stack % = rm‘ 4] ][>0

Hame &
3 - 0§ - = a2l @ @ s
CImainlargc = 1, argv = xffbffaze) || Loonce ] 5 - < % 5‘ 2l S1E 0 H & uf =
108 if (cin.eof () || cin.fail(d) { =
109 ex1t(EXIT_FAILURE) ;
110
111
112 cout == endl;
113
114 return toupper(s[6l);
15 i
16| -} |
117 =
118 Hint mainlint arge, char** argv) { m
118 cout =< “Support metric quote program’ <= endl == endl;
120
| 122 fetchCustomerslist();
>l 122
Debugger Console X 2 = L Ghesmui = o1
(dbx) runargs = 124 string customerMame;
(dbx) intercept -set -unhandled. -unex | 125
(dbx] #22 dbxenv run_pty fdev/pts/35 126 do {
(dbx) #22 dbxenv rtc_error_log_file ng 127 sutCustomsrslist(); El
(dbx) ed s Jdemo [A] 0l ] Tr]
te 1"
(dbx) cd " rdemo| || & %
EEL ont variables | Breakpoints | Sessions | Output - localhost:Rumsi il e mb/demol/s. x| B
Funning: quote 1 | [ Medute support metric: 200 =
Iprocess id 28410)
execution completed, exit code is © W overatt Quote Support Metric for configured system for customer Ann:
(dbx] stop at " .
sdemol; =istudioProjects/Quote 1/quote = .
cc"1123 Quote Discount: 11%
(dbx] cont i Quote Support Metric: 1400
Funning: guote 1
(pm:eﬁs id 20d419) Support metric quote program
(dbx] L
=l 1
(2] stop at "quote.cc 123 @| 1231 [Ins
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ATV AEFKTR

BRFH dbxtool IEE , 55 I dbxtool(1) FMTTLAK dbxtool L HE
Bfi. (Oracle Developer Studio 12.5 : dbxtool ZXF2) FANLE 7T 20 {F A dbxtool,

ATREN AEFRNTA

24

Oracle Developer Studio {7 —2T A , ATRAFBIERAEN FEFFREEEME. AT
%25%7@]35 BSHRBEENN , MEUNBREFRR , BERERRRNEAR
BHL

discover —Fhi SITKARERF , T AEBRINARDF RN TIEEE R,

uncover — i SITSKARER |, BORN AR ARSI EOR A FE AT
=HTEEN.

(SEZ e —MERIELER , AkAHHER C 8k C++ nFas A &ERERSA

BEEREIE | AR discover I uncover WWERIEIE. BT H
A RUE S SN RABIREN R BESIIEMES |
TS RRESFE N FAFE P A T B s A E 4R8I T A JTiETKE

HIEE R,
codean —Fri SITRARER |, RIEEMT RO HTZRHNTHEE.

BATRNANEFEERK discover TR

NIEERE R T A (discover) R B TRINFEFFRNEHRMERNSEFALA. {EFFJ -9
TEI Y F 35 CAHE discover A ATEIR AN Z AR BoRBEABMITSEE.

discover SRFRFEFHIAIAIRMI S, FEER -o WEYmE — 3 HIHF/E |, T AN

HIXHIZTT discover L EXHHAITIN, RESITERNMN ZFHHISCH , ABIE

discover #igts. BATAER HTML 48, XA TE XPFIEA discover .

%ﬁ%&iﬁ??ﬂﬁ%&\ BENMANEME , BB REMEREE S AT N AR REA
Firdi

PARIRBISRE discover(l) MR , ZoRBIREA T 2SR . &N EEITRIBITH |
PAE R —15 discover R4S , BTHRINRNEARGER. discover 44T LA -w EIFE/R
RENFKAXARE | -0 ERMNFE RV GH R FE L.,

% cc -g -02 test.c -o test.prep
% discover -w - -o test.disc test.prep
% ./test.disc
ERROR (UMR): accessing uninitialized data from address 0x5000c (4 bytes) at:
foo() + Oxdc <ui.c:6>
3: int *t;
4: foo() {
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RATRIEN AfEFRN TR

5: t = malloc(5*sizeof(int));
6:=> printf("%do, t[1]);

7: }

8:

9: main()

main() + Oxlc

_start() + 0x108

block at 0x50008 (20 bytes long) was allocated at:
malloc() + 0x260

foo() + 0x24 <ui.c:5>

2:

3: int *t;

4: foo() {

5:=> t = malloc(5*sizeof(int));
6: printf("%do, t[1]);

7: }

8:

main() + Oxlc
_start() + 0x108

sk ko ok R kkkk DI scover Memory Report ¥kt x

1 block at 1 location left allocated on heap with a total size of 20 bytes

1 block with total size of 20 bytes
malloc() + 0x260
foo() + 0x24 <ui.c:5>

2
3 int *t;

4 foo() {

5:=> t = malloc(5*sizeof(int));
6 printf("%do, t[1]);

7 }

8

)

main() + Oxlc
_start() + 0x108

BXEZEER , 155N discover(l) FHTAN (Oracle Developer Studio 12.5 :
Discover 1 Uncover B F$5R) .

AT EERBEEEK uncover TR

uncover E—FATEBABESNHSTLIA, UTARRYEBRFETH , B
i, RSTHELR SR M BRI TGECSL, Uncover &4 B—HiRe , Hhma

SHERAETER , T URBNERE RN S b R MIPLeRA | AR S
=TSN,

uncover A] PA5{E A Oracle Developer Studio 4wi¥2$ ATA BRI — #HHISC A& E

R, T4 A B MR B SRR E. M -o WHRGRIF —HHSAHE
uncover ] IEIRERIDE RIE N B RIRABIMTSER.
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ATV AEFKTR

26

TEYRIFE T 33 |, X T BISCHRETT uncover 54>, uncover M BIEEIRINT A8
REBRF R 353 |, EAIEL A binary .uc KEF , HT BB REFNARES
%%H;E BT EARTME Z 36T |, ER W E LR EEURFFFEMETE binary.uc B

BRI AFEVEREN AT 25 BRSO BURE , SREAR HTML 33K uncover REFFA Web
YRS BIR,

TORRBAAMAT AR . RSB TR RATICN , LAERATRENRE R uncover 1]
. SMATHBIXHRE test , AZFRILA test KT —2HISCAFTEA.

% cc -g -02 test.c -o test
% uncover test
% test

NI ERE test.uc , AP BEEZERNK test 11T FTEMRKEIE. test.uc BREB
S RN test —IHHITHHIEIA.

EMREN TR T EER KR ¢

% uncover test.uc

ENYERH HTML REERXRER :
% uncover -H test.html test.uc

BXEZEE , 155N uncover(1) FM A (Oracle Developer Studio 12.5 : Discover
# Uncover FF1ERg) .

RTERBSEREERRESITER LR

Oracle Developer Studio XS #T28 B—FEFELR , o] ARIFRBIITERN . K

A MTESF BT H b T AW &R =FfERIRKEE

» FHEARLKGE , B&{F A Oracle Developer Studio C Y, C++ 4miFa5IHHEE
-xprevise=yes I RIRIFN AFEFES , PUTZRE.

» HERNFAAKRE , YEERTH -a T discover SRAGIN ZHHIXH , REE1T
KN FR 3SR, PITZKRE.

» RIEERE , YEREA uncover I ZFHBIH |, TR ER Z3HIXH , RE
ST B B = BRI T A -a 3T Uncover B , BUTZKRE.,

BRI ASY B H P RE—Fh TR ESGHHEE A & & i — SIS - AR AT R
BR , LGREERX=MIENBHE T SOt T R AR , FmEEaes el s
Re, BRI ARERF.

THRREAT 20X 24FE A discover F uncover HER I Z#HHIHF a.out 1B THREDHHT
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AT AN AR TR

% code-analyzer a.out

ETESF , RS IEFE BRI B3 a.out FRAINME)L,

(7] ¢) Code Analyzer =iE=8
File WView Tools Window Help
Issues Sources =] (Wrm‘ A>T
Issues: Core All
? @Anal\.r@:is © Showing 6 Issues Show‘ lgnored || New || Fixed
(] Dynarnic (6) -
o @ Severity © ABW Beyond Array Bounds Write: at address 809f4a0 (4 bytes) on the heap
[ @ ERROR (5) /home/vboxiexamples/Memoryleaks/main.cpp:19
¢ W Bug type 16: int* pl = (int*) calloc(d, sizeof (int));
- . 17: int* p2 = (int*) callocl4, sizeof (int));
[[] ABW (Beyend Array Bounds Write) (2 18: int* p3 = (int*) calloc(4, sizeof (int));
[]Memory Leak (3) 19: p1ll6l = 1;
[[] UMR (Uninitialized Memory Read) (1) 20: pz2l6l = 1;
¢ B Binaries -
[ memeryleaks (6) @ ABW Beyond Array Bounds Write: at address 809f4c8 (4 bytes) on the heap
= - /home/vboxiexamples/Memoryleaks/main.cpp:20
§ @ Files _ 17: int* p2 = (int*) calloc(4, sizeof (int));
[ '@ main.cpp (6) 18: int* p3 = (int*) calloc(4, sizeof (int)); B
19: pll6l = 1;
20: pz2l6l = 1;
21: printf{*%d sdwn, foo_1(), foo_2(});
@ UMR uninitialized Memory Read: in "a "at address feffe9c4 (4 bytes) on the
/home/vboxiexamples/Memoryl eaks/main.cpp:6 3
2: ginclude <stdio.h>
4: int foo 1() {
5: int a;
6 int b = a;
7 return 0;
| i IT» -
& | @) Notifications

BREZER B NEMMNARES T, (Oracle Developer Studio 12.5 : {4
SHres BB F+5Rg) #0 (Oracle Developer Studio 12.5 : RESO M2 HFLE) .

BTERBKEEK codean TH

teah , AT RAMER codean 5 SfTSKRFER | ARIBIEIIYRIXAS. discover F uncover I&E
FIBIEA RS . codean T AR MHIMUTRIENATHTIEE , BREIXBEFEIMNREN AR
g HER , A HRITFHATHRFAEA. codean TERABTEINHA , 3FEE—
e RN ATES TR ¥ R IRHEATHAE.

BXEZLEE , ESN codean(l) FME. (Oracle Developer Studio 12.5 : XL HT
25 P¥Er) #1 (Oracle Developer Studio 12.5 : (XEBAATEIHFLE) .

AT AR ARFMRENTA

Oracle Developer Studio 32T NI HTRENARRFTARNTA , ATsCHFE
REVAL.
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XettRe T AAE -

o MEENITSRAABXN TR, —ASKMse TAMSIARER , BTEMEAIAREF
I tERER RS T TERIA B .

n  fRTEAMEBEM{L A (Simple Performance Optimization Tool, SPOT), —#4p41TL
A, eSS LT RECAER , £ Web TURIRE X T B EREIE.

= IDE FRISHT TR, "TAT M IDE NEIRETE HItHRE.

MREN AR LR

Oracle Developer Studio #HE T — AT & E RS T BRSKRRIT, W
R VBEANTE. BIAATEN er print SBRFFGBNTAT(ARIBAMERE. RHHE
TEMEREIR B R oz th T A B AT S . X8 T B AMREA AT TR,

a] PLi%#E{# A Oracle Developer Studio C, C++ F1 Fortran 4gi¥ss , ASKIIA TR S7%
FrEBEIE R SRR . BB, MEREN AT RS TR MIRITHTE Oracle Sun g4 L
SYmigI—ie A , 1€ Oracle Sun 118 LiE T AT EN &R SFEFHIMERE.

FIRtEREN AT TR |, ATRURHINEREER. RARUEIE , R ERF SRR
B, MEENER TR RITATERF Oracle Sun B HIZ{TE 2, ITHBERIN
BRI,

MERENHTES T RIECREB XY OpenMP FHTI FFEFFMET MPI 3 N S FFdtf 79y
#r , WEVEHE B BENARFPAYER T XL,

RS TR , WAPITATIS
1 Taé%’?‘éﬁ*ﬁ%%*ﬁﬁﬁﬁﬁf\i%ﬁﬁ , BREER collect an4 MB RN FAFE FFU &t
REXRIE.

2. (FRMBENITREETR. er print TXARFREBEN TR LARELR
iw, REESFAEREF RASLYEIE.

W SR RERIR A AT IR Fr

W EE 2318 1 AR Sy AT AN ER EReRI A0 AR SRR SR MERERIE . IXLEBUB T RE B VE AR . 1
WREHEIEE ({XAE Oracle Solaris F& L) . &FERIBEREIE. B TEESHEEK
&, JHELBH#N (Message Passing Interface, MPI) ER¥CH %R, NEDECHIEN
BRAERGRATENMEEE. WESTWE C. C++ F Fortran F2FHIATH 2B AI%K
IE, AR A Java mIESME N AREFNAOMEIE. AI{EA collect ©54, MIERE
SIS "Profile Application” (DAY FFER) XEHEE{FE R dox FIXESH collect
FandkiziTigEs.

Oracle Developer Studio IDE /LAt (& Al ss kI EEE.
Z{FA collect &R :

Oracle Developer Studio 12.5 : #{ik « 2016 4£ 6 5



AT AN AR TR

% collect [collect-options] executable executable-options

Al7a) collect #p&IRIMEIRYE AW ERBIEZTY, B0 , /F/ -1 on FEHAETS , W
%ﬁ}lﬁ#ﬁﬁﬁ)\/ﬁﬁﬁﬁﬁﬁo BEATRITXHZ FIEESER , TS EULEEI B AR
130t

BRABAT , WERLUE—NLAN test. 1er REIRER , (B AEGSIT LIS HA
B, test.l.er BRAXKER , HEMRMIUVALL er R , METEKHIRAA
KEER,

AT &4 B/RANAE synprog F2FF _E{FA collect :
% collect synprog

Creating experiment database test.l.er (Process ID: 11103) ...
00:00:00.000 ===== (11103) synprog run
00:00:00.005 ===== (11103) Mon 22 Sep 14 17:05:51 Stopwatch calibration
0S release 5.11 -- enabling microstate accounting 5.11.
0.000096 s. (22.4 % of 0.000426 s.) -- inner
N = 1000, avg = 0.096 us., min = 0.090, max = 0.105
0.000312 s. (67.0 % of 0.000466 s.) -- outer
N = 1000, avg = 0.312 us., min = 0.307, max = 0.457

I o 1

00:00:00.006 ===== (11103) Begin commandline
icpu.md.cpu.rec.recd.dousl.gpf.fitos.uf.ec.tco.b.nap.sig.sys.so.sx.so
00:00:00.006 ===== (11103) start of icputime

3.003069 wall-secs., 2.978360 CPU-secs., in icputime
00:00:03.009 ===== (11103) start of muldiv

3.007489 wall-secs., 2.997647 CPU-secs., in muldiv
00:00:06.017 ===== (11103) start of cputime

3.002315 wall-secs., 2.989407 CPU-secs., in cputime
00:00:09.019 ===== (11103) start of recurse

3.082371 wall-secs., 3.069782 CPU-secs., in recurse

TR T T T )

PIETEAETE test.1.er BRTS , AJ{F AMBENATZSE er print HITEE.

B RS AT AT BB N AR - FMERE AT ER B BER |, 15 L (Oracle
Developer Studio 12.5 : HEENATESHFE)

BRIMADH Y AFEFARE AR ESERER | 52 IMEREA TR "Help" (57

Bfi) 3% . (Oracle Developer Studio 12.5 : HRENHTES) FMIURE collect(l) FH
T

o

E AMREN AT B VERERUR

FURBMEREN MR AT LURA T RN RFZFFIN1TR | NMREB IR RSP H. MaE
DTS AT MPLLRR L. ABREARAR TE ARG RIRRS . HRENAT=S AT AAAT
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BERE. ZLRENMZARN RS  RERESTTEIERBIE Tt S N AT FFitae
YT

Al analyzer & IBITIHERENITZY. [BEMEREN TR analyzer i SMIEAIE AN
T

% analyzer [experiment-list]

experiment-list Z{& WS SR ERISRB I — MRS DXL . MREBRAS AR
%, BEUATHANRARIEELFR. EZ KB DARAN , BREERT , seairek
i‘ﬁii&ﬁ%ﬂ% {BR , IRFEA ST LRI ZFRATTERE - Lo , A AT XS T

WRAFEG ST LIEEXE , WMRENHTZREIR "Welcome” (Xl) FRAEUFBLETT

18,
RIEMBEDITRRTITITXE test.1.er :

% analyzer test.l.er

KB HIYIIAILENR "Overview" (1) , AIZEHAHRIR T fif A2 i BT A (B) A0 B2 IR AR
0, HAE R R AR R R BRI RE R E.

TEERMREN TS "Functions” (eK%¥X) A& , XY synprog 7RBIFHAT test.1.er XL, "
Functions" (ER¥%) fLEIE/RE synprog F2FHIEAREATE K CPU BY[E), fad
gpf_work ER¥REY , ZH{MIEA "Selection Details” (1EFFMEE) HHEIR gpf work BB
FIRE B AFA(SE. £ "Functions” (eK¥R) FLEIKED , "Called-by/Calls" (&
FHAR) KISEBRH opf work FRRIRER ; WA AR SME "Functions” (EK%)
E| R AR R A RRIR
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| “Itest.3.er - Oracle Developer Studio Performance Analyzer E @ ﬂ
File views Metrics Tools Help
EBEY [ve@ [ Finds | e e inven |~ JEUBN [ IMatch Case
Views (+] Total CPU Time Name Il Selection Details
| S1EXCLUSVE II INCLUSIVE
Welcome sec. - sec Name: _ pollsys
i 1.671 1.871  <Total» - PC Address: 28: 0x000CE380
TR 0.500 0.500 pollsys
Size: 28
= e 0.380 0.330 | so recy .
0.110 0.110 clock gettime Source File: (unknown)
Timeline G.100 0.160 | _ writev Object File: 1 as test.3.er/archives/libc.so.1_drR3eZWul00)
9,060 0,890 g_type_chack_instance ! Load Object: libc.so.1 (found as test.3.er/archives/libc.sc
Call Tree B, 030 @.830 mutex_lock_impl T
0.030 0.030 | nutex_unlack 9 '
Source 0.030 0.030  stremp Aliases:
. 0.030 0.030 | type_node_check_conforr
Disassembly 2,020 B.820 | q closure ref £ Exclusw\ie n Inc\usw\ie
Callers-Callees 0,020 0.850  mutex lock Total Thread Time: SL.116 ( 97.00%) 51,116 ( 97.00%)
Q9,010 @.830 | _cairo_stroker_line_to, Total CPU Time: 0.580 ( 26, 74%) 0,500 ( 26,74%)
Experiments 9,010 o.eLe _Calm_ﬂwl:b_surface_cm User CPU Time: 0.210 ( 16.28%)  0.210 ( 16.28%)
Q.018 0,810  _compute_face -
Threads o0l 0.E0 Thb_ot_layout_get_glyp! System CPU T!me‘ 0.290 ( 50.00%) 0.290 ( 50.08%)
Q.010 0.010 | _malloc_unlocked Trap CPU Time: a. (0 % 0. (0 %
Processes 9.018 0.g20 _XFlushGCCache Data Page Fault Time: 0.110 ( 91.67%) 0.110 { 91.67%)
a.01a8 .10 XGenerateGCList
More... — Text Page Fault Time: 0. (0 % 0. (0. %)
a.01a8 0.810 I t f =
f L e e UFT Kernel Page Fault Time: 0. (0 % a. (0. %
| St d Time: 8. 0. % 0. 3. %
Filters Called-by / Calls oppe !me ( ) ( 3
= s Wait CPU Time: 0.280 (100.00%) 0.280 (100.06%)
= Total ... _pullsy: Total ... Sleep Time: 50.225 ( 99.64%) 50,225 ( 99.64%)
ATTRIBUTED | s called by ATTRIEUTED User Lock Time; 0. (0 % o, (8. %)
sec. - sec. -
©.500 |_pollsys
Compare
= 4 »
Local Host: solarisvbox | Remote Host: | Working Directory: ../bin | Compare: off | Filters: off 2/570

B (ERAMEENITRNEE , 152N, (Oracle Developer Studio 12.5 : HAENHTZS) F
. MRENATESERFEBNLAK analyzer(l) FHME.

B RS AT AT S B NY FRAR - FRMERE I AT B 508 |, S I (Oracle
Developer Studio 12.5 : YERENHTESHFE) .

£/ er_print KRR FFREMAEEIRE

er_print KA FUAX A A BRUERENT T EMN KRS BB RRE , ENELZLE
K. MPI BfEIZEB R MPI B3R BoRERSM,

AJAER er_print SARRFFE/RRE. WRANMGARATAMEEE, AKX, RERD
FiR, RICwWARRSIR, HEHEE. PRZEEE. SREMITEEUEPIITEIHER.

er print @ R—RIEIENT :
% er_print -command experiment-list

AT RFEE — N Z S TSR E B R EIRHIZEEL, experiment-list 24§ FAl & 25
ERRBHN—ANEKRZ DR, XL TERN , BREBIT |, er print BRE
SCIOBUE |, (B ] BT XSt ThRE.

ATFRGIRE T AT B REFREEENG 4. PR S AR E—rItaES
Hras Fea AT B E AR — 13k
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% er_print -functions test.l.er
Functions sorted by metric: Exclusive Total CPU Time

Excl. Incl. Name

Total Total

CPU sec. CPU sec.

50.806 50.806 <Total>
5.994 5.994 so_burncpu
5.914 5.914 real_recurse
3.502 3.502 gpf_work
3.012 3.012 sigtime_handler
3.002 3.002 bounce a
3.002 3.002 cputime
3.002 3.002 icputime
2.992 2.992 sx_burncpu
2.992 2.992 underflow
2.792 2.792 muldiv
2.532 2.532 my irand
1.831 1.831 gethrtime
1.031 1.991 tailcall_b
0.961 0.961 inc_middle
0.961 0.961 tailcall_c
0.941 0.941 gethrvtime
0.941 0.941 gettimeofday
0.911 2.902 tailcall_a
0.801 0.801 dousleep
0.650 0.650 inc_entry
0.640 0.640 inc_exit
0.480 3.012 fitos
0.330 0.330 inc_func
0.320 0.320 inc_body
0.320 0.320 inc brace
0.290 4.003 systime
0.260 0.260 ext macro_code

iR T BT

WRFESSBN er print BISERKEZFRIFAE GRS |, BB ARER er_print, &
AIRATE (er_print) 3&7RFT PG4

?ﬁéé er print XAREFREE , 2N (Oracle Developer Studio 12.5 : YEEESHT
ax) FHF er_print(1) FHI.

FRLBENITRDITEEIEN FAFEFF1ERE
BRENMEEMERENTRN—NEIIRE , BTREZLERERF. KIENITZS TS
S A POSIX Z&F2 API, Oracle Solaris Zf2 APl OpenMP T4 8E AX JURYRE 1
ARL E IFHE S AL £ R FRGRTEEER.

LRSMBERTRIVZEFIERFHHRNE DL
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» BIRERARA , FRNHEPRRDIEIERFGRIE— M EZERFAE R IRE IS 81
E RN Z D—/NMARIAB A AL,

n BAE , YUHARS N THESFS SRR TAESMEAEN A4,

KFENITER O X ZEFERRFOMTIIT T itk , (NBRMBENHTRSH "Races” (%

F) . "Deadlocks" (3t4f) #1 "Dual Source" (¥R) #IEME. XIT OpenMP 2

F , ¥ 87K "OpenMP Parallel Region” (OpenMP F{7[X1s) #1 "OpenMP Task"
(OpenMP {£5) fLE.

AR DGR AR AR RS . EXMAMENT |, e MAEE gE
W SR BT %R

ERZREDITES

1. KWURBASEIEER. XSTIRARRE , EEMERER -xinstrument=datarace g
IFESWEI, X T HHIS , (£ discover -i datarace fy& BRI S5 —3HH|
X,

SR FEIMR,

2. ¥ collect 45 -r race WHLERKIZITOI PUTIH AN ESIEEREIE . 5 -r
deadlock EIHHEFSRINEILHIEHREERE S -r all IEWHE SRR E X FIFR SR K ¥R
.

3. {#/ tha S BNEIENMTES , BUEM er_print d5 S BIRAERKISER,

TEIBRAFEN T & O A S 7E OpenMP 72 FFh A NE RS A LR E RS
FRIIE P MR .
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| prime_omp_inster - Oracle Developer Studio Thread Analyzer@scapen-ss10-0 =l=] = |
Eile ¥iews Metrics Tools Help
BBE0 | e | Veumslw -] I ¢
Views *) | Total Races: 4 Race Details
Welcome [Race #1, Vaddr :0x21850 Data for Selected Race
Access 1: Write, line 25 in "prime omp.c”, It Race 1/4 -- 1 Callstack Trace
Ouenview
13 _prine Vaddr, 0x21850
Races Access 2: Read, line 22 in "prime_omp.c”,
is prime Access 1
Timeline o= [JTotal Callstack Traces: 1 Type: Wrice
Dual Source Face #2, Vaddr :({Multiple Addresses) e e, il 55 @ e e
hccess 1: Weite, line 49 in "prime omp.c”,
Experiments main
hccess 2: Write, line 49 in "prime omp.c”,
More... nain
o= [JTotal Callstack Traces: 1
Face #3, Vaddr :OxfEhfrsad
hccess 1: Weite, line 50 in "prime omp.c”,
nain
hccess 2: Read, line 49 in "prime omp.c”,
main
o= [JTotal Callstack Traces: 1
Face #4, Vaddr :OxfEhfrsad
hccess 1: Weite, line 50 in "prime omp.c”,
nain
hccess 2: Write, line 50 in "prime omp.c”,
waln ACGESS 2
o .
[JTotal Callstack Traces: 1 Type: [rean
iz prime, line 22 in "prine oup.c”
Filters
Compare
Local Host stapen-5510-0 | Remote Host | Wworking Directary: . JStudio_12.5_THA_User_Guide | Gompare: off | Fiters: oft | /Ay waming

B EAKENTRNEE , B2 M tha(l) FHTH (Oracle Developer Studio 12.5 :
LSRN FTER) .

REAMsELH LT HE (Simple Performance Optimization
Tool, SPOT)

I BAMBE L T A (Simple Performance Optimization Tool, SPOT) A #EENZIS TR
FEFTPRMRERE. SPOT XN AFREFE T —AMRE T BRI Web TURRE X LT
B, thals T SPOT B TiXT A,

SPOT ZXJ Oracle Developer Studio MEENMTERHIANTE. MEBEN TR EVFEN BFREF
BITERETRERANENVE. AT, AEEERT , KleEEEE L5 Bk FBENSWIN
FFERFMa)E, SPOT {ERELEILAT A SR LFSEN,

SPOT {§f collect NABFEAER LA —., SPOT (£ er_print SKAFEFHH4H
—ASFFERF er html L Web TWHRIER B ROVTEIE.
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AT AN AR TR

£/ SPOT 27l , B XM EMMA (£ -0 %) MFAEE (EH -9 1)
XY AR FF — ISR TmE |, DU SPOT TRKMAEEEAIEHIITH.

B SN AR FSOERR G TRN AR |, AI{ER SPOT WAtERERUIE.
B151T SPOT JEshEMNY AFEFF

% spot executable

BEX BTN BFEFIE(T SPOT :

% spot -P process-id

SPOT & RIZITN FAFEFIELSER—MRE | BEER— B IKIEITARK
SPOT ¥Rt 1 THL R AR .

2RI PID £/ SPOT , IRIAFH 24T REHKE PID UAERIRE.

TEIERT SPOT BTIREN—4 , Ho BREXIE1T SPOT ARG KN FAFE Fow
FERNER. AiEaEENSEEZEENHMTmNGEHE.

App: ./test.native32 166.i -o 166.s
Fri Mar 14 11:21:01 PDT 2014

E Hardware Information

=== from prtdiag; ===

/SYS/MB/PCIE-I0/USBPCIX usb-pciclass,0cO310
/SYS/MB/PCIE-I0/USBPCIX usb-pciclass,0cO310
/SYS/MB/PCIE-I0/USBPCIX usb-pciclass,0c0320

SYS USBED enabled

=== frompsrset, ===
[psrset produced empty output (because no processor sets are defined)]
~pridiag.. ~psrset..

i Operating system Information
Sun0S testmachine4 5,11 11.0 sundv sparc sundv

~More ...
~More ...

EAppllcatlon bulld Information

Jopt/compiler/bin/cc -g -c -DSPEC_CPU -DNDEBUG -I. -fast
-xtarget=native -xipo=2 -DSPEC_CPU_SOLARIS alloca.c -WO, -xp\$XArAZhKrzCYPkML,

Jopt/compiler/bin/cc -g -c -DSPEC_CPU -DNDEBUG -I. -fast
-xtarget=native -xipo=2 -DSPEC_CPU_SOLARIS asprintf.c -WO,-xp\$XArAZhKrzCYPENIL.

Jop/compiler/bin/cc -g -c¢ -DSPEC_CPU -DNDEBUG -I. -fast
-xtarget=native -xipo=2 -DSPEC_CPU_SOLARIS vasprintf.c -WO,-xp\$XArAZhKrzCYPOMIL,

= dumpstabs ..~ dwarfdump ... ~ldd ..
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SPOT & Web MEMEHERE—I , BT ERERFNTHIUE.

EXEZLER , E5 N Oracle Solaris Studio 12.2 STA4FE (M ) # g (Oracle
Solaris Studio 12.2: Simple Performance Optimization Tool (SPOT) User's Guide) ,

IDE F AT LR

Oracle Developer Studio IDE $2{#tf3z B XNEFE 4T LA TR ESE IDE NERIZITH
WErtERE. 34T TA{EMR Oracle Developer Studio SKARFEFFIRIE RS AFE IR

SR,
(JjI} .

A[@ "Profile Project” (2#THH) #&4R fERANHTLA.

Monitor Project RReft—LETE |, TR T #BEFNRIRERBARE.
(EHE )

Memory Access AINEITH T F NN AR RN 7R,
Errors (NTFIR]
FER)

Data Races PINEITH T RS L2 8] SRR AN 3B S R RIST A .
and Deadlocks
Detection (¥%iE

F RSLBHEIN)

ENMMB FHEFEAME R , KBTI "Run Monitor" (IZ1THMR) HHUEBREEIR
T A/ CPU EMIEN. NFHERBAMSAZE BB,

TEE/RERZEITEMNSTEMK IDE,
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(=] ¢ Oracle Developer Studio ==
File Edit View MNavigate Source Refactor Run Debug Team Tools Window Help Q-
PEES D@ TTH B &
PFEES DG | s HFTHEDDB S
(=2} Pro]e(tﬁ;x Memory Analvsis - AnalvzerDemo EL (W‘ ﬂﬂE@
| e Source Files = . R o
% & cpuce ] Source History @ B - 'a % .5‘ E'D Wy {,‘} {b DD % 23]
2 : E . . . =
H ] custamer.ce =/ @ B void Disk::ComputeSupportMetric() { —"
= ] disk cc 46 int metric = 200 * GetUnits();
@ E] memory.cc a7
o ] module.cc = 48w if (GetTypeID() == RaID) {
49 metric += 500;
@ Run Monitor - embedded X =] 50
E| memenvu e
i LR L= LTRSS 52 SetSupportMetric{metric); b
| 1z4x = ——————————— (W Hew 53 - r
—=| ok ” .
@ L
B izi L [ @ E const char* Disk::GetType() const {
= e 56 E switch (GetTypeID()] {
o ’ ) ’ ’ | | 57 case SINGLE:
E 58 return "single disk";
H 59 =
@ | 5
\;5] 2: M Thraads Terminal - localhost - th b ft/devstudio/bi Output X =
J 1 B Lock waits b IR . Build...] = rAﬂaIyzerDernu (Profile) x rEmbedded (Build, Run) x Embe 4|
I T 1 1 Mike has discount Of% -
120  L25 L3 L3S W |peter has discount 13%
ann has discount 11%
L e e e e e SO Tom has discount 5%
oro 0:30 1:00 L|! 1:90E
1:37 — Enter customer name: D
[« L _Je] =l hd
Embedded (Run) | INEGT ] 45:8 INS

BTFRITEFAN AN E M T A RGN AL FHRENEITR K , FbaT S esm
B AGASBETXET A, 5% LTHAS "Run Monitor" (175 fM28) THAXEX,
AE BRI EEIAE R "Hot Spots™ (#4m) . "Memory Leaks" (INFEMR)
FA "Sync Problems" ([ (al@l) .

"Data Races and Deadlocks Detection" (¥t#E4BFstaiteN) TEAFERANKERAS
SRENWHNER , MEBEAEPNE. ZLEESTAMEIEFRERFY |, KRR
Fiz{TR A MTFER | M INEFE SShr AN RS BFstsl. EEshzLhR /R
@7 "Profile Project” (/#75H) &4l , 1%#% "Data Races and/or Deadlocks" (¥&<
Mgt | FEE AT HERRERER |, RAfRRT "Start” (J83h) .

THE S /R~ESNE$IES 2 8 "Data Races and Deadlocks Detection” (¥t#E5 FH
FMIpgien) TR,
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File Edit View MNavigate Source Refactor Run Debug Team Tools Window Help

AEES =t e

Projects Data Ra... X = 15"?:‘]"5‘5 c x
Source History @ N

Analysis complete, see results below 10
X 11 B void *threadl{void *arg) {
L) 12 int* p = (1nt*)arg;
P 9
& 2 dataraces detected

&) Oracle Developer Studio

- &-

Memory A..

- RRSEN v R

details
B if (4 == 1) {
Ay int v = vlar; -
15 sleep(2); some bi
£y var = v + 1;
18 H ¥ oelse {

Ay var++t;

0 ¥

21 return MULL;
Thread Usage 2 -}

3 I Threads
W Lock waits

(8 Run Monitor - embedded @ MWavigator | T
—
=

T
[~}
w

24 B int main() { -
4] Il T

Thread Analysis Tool X

@ |

2

¢ W Address 0x80610ec: 1 concurrent accesses
@ threadl [R] | threadl [w]

¢ @ Address 0x80610ec 1 concurrent accesses
@ threadl [(w] | threadl [w)]

1 ‘g B Access [R]

'Er) threadl st race.c:15
%2 thread_hj_start_routine in
B _thrp_setup in _thrp_setup
: T _Iwp_startin _lwp_start
: T D Access [W]

| I — I

@l

L L
10 o

o
-]

[]

s I}H]Services ﬁF\Ies

E Terminal - localhost - th ft/devstudio/bi @ Output

15:18 | ns

N7 "Data Race Detection" (¥UESRAKMN) HOFHE "details” (FAEE) &

¥ , ¥FTIF "Thread Details" (Z&F2FMMEE) BANBRAEHIEFRANMNE., ETRL

7(;: "Thread Details" (ZFBFMEE) BOFNELTE , DITFHALERBRIESCHFHEEE)
TR EAAALTT.

"Memory Access Error" (R7FIREER) TEFARKERARSEATNBH discover
A, A LAESRNFER , ARERF ST T AN R R SRR N 7t
. BERINZTEA , 8 "Profile Project” (HATIRE) %4l , %3 "Memory Access
Error" (NFFAIESER) |, TEE R THIRREMER , KfeHadE "Start” (JB3)) . N
ﬁwﬁlrﬂ%’* SV B AT 'Memory Analysis” (IRNfENHT) BAF. BEHE—4HR FEE
i, ZEBREERR B/RAE "Memory Analysis Tool" (WA HTLE) HOF ,TKEP
ﬂﬁ%ﬁﬁ‘%ﬁﬂﬂﬁ}%ﬁ&ﬁo

TEBRFEARNEIRNIE R Z fFH "Memory Access Error”
A,

(RFdlRER) T
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(=] ¢ Oracle Developer Studio ==
File Edit View MNavigate Source Refactor Run Debug Team Tools Window Help Q-
i | | . Chg . . .
zzﬁﬁsg@-ﬂggﬁﬁ’%b &
O Projects | Memory... X |DataRace.. | [ & main.cpp x «»i[=[O]
] Analysis complete. see results below e L -
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