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SPARC: i FI Bl IR FR R RS RV RID e 378
SPARC: Jp#l S IR SR AR B T (A UAD i 380
32 {1 SPARC: WA P S TR FE SR BB A BT FIRAS o 381
64 i SPARC: WA AT HAT AR SR BB AR BT FIRAS oo 382
SPARC: [ AT FA T I FR R A8 B 5 A RHS oo 382
SPARC: A2 T AFAE I B TE LT e 383
32117 x86: H FL BN SRR R R AE BT FIRED o 385
32117 x86: JA B B SR AR R AL E VT IAACHD oo 385
3211 x86: WA AT HUTHY « (LB TC R RIEFE R U AT e 386
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*14-1
*14-12
Fz14-13
F14-14
*14-15
Fz14-16
*14-17
* 1418
Fz14-19
*14-20
F14-21
*14-22
*14-23
FT14-24
*14-25
FB-1

FB-2

3211 x86: MIEAFTHATIY « (B AR AL R ER AR E U5 A e 387
3231 x86: FIUA I HATHY « (LB TC KW BN SR AR & U5 AT ....... 387
3211 x86: WIUA T HUTHY « (1B TC R AIEFE B AR E U AT e 388
32117 x86: R EB AT HHAT AV AR RER AL BT IFCAT oo 388
32117 x86: A HB AT TRV ERFR R AZ BT TAARED oo 388
32117 x86: A B il U TRV FR R AR BT T ARED oo 389
32117 x86: A2 SR HAFAA I B TE LAY 389
x64: F FLEN S A E AR SR BB AE BT TR e 390
x64: [ ER BN AR S EB AR BT [FIRAD o 391
x64: YIUE FTHA TR SHEB AR B VT RIS oo 392
x64: W)U P HATRIER TR SR ER AR BT [P IT oo 392
x64: [ TP TR FE S EB A BT MRS o 393
x64: JRER T HUTHIERTE RER AR AT VT FIRID I oo 393
x64: JAHl AT HAT YR TR SR BB AR BT (AR TIT oo 393
x64: ERE S AFREIT B TENIZETY oo 394
Mapfile BEIBTE ..ot sssss s 406
TTIBTE oo 410
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AU

T

£ Oracle Solaris #{F & 4t (Oracle Solaris Operating System, Oracle Solaris OS) F1. & &
¥ ¥ % & W] DL B e Gt o 1o (1) G FIRE PP MIZE . 5 oT LLREBh s AT R R
1d.so.1(1) HUTXLEEH RS - AFMHEH T % 22X Oracle Solaris fE 2 4miR oy < i21THT
BERERE e DL RS TR E A RE rh il R FORE & e T 78 70 1 MR TRENND

iE - It Oracle Solaris 4 1THRS<H#5 FHl SPARC Fll x86 R FI AL FEEA REEMIN R LE - ZFFHY
F 4t 1] LLTE Oracle Solaris OS: Hardware Compatibility Lists ( Oracle Solaris OS : T {:H %%
MEFIZR) PEE] . ASTRIGIE T AR BRI & B e T SEEN TR 22591 -

FEARSE T, X5 x86 FHRHUATEZORLL T & 5

= x86 {215 64 (i fll 32 (i) x86 FE AT & -
= x64 FifE 64 (1Y x86 2 CPU »
32 x867FEH T H KT x86 M RGIERE 32 hifg B -

HRZFHARSE 155 JLOracle Solaris OS: Hardware Compatibility Lists (Oracle Solaris
OS: WEFARAIEIIR) -

FEASRH, XL 5 x86 FHRHYATERIRLA T & 3

= "x86" {ZFE 64 VI F 32 ([ x86 FEA H IR X1 R T
»  "x64" {ZFE 64 11 x86 FiE H AR XA
= “3211 x86”{Z 45 32 1L x86 FF 7€ H bR S -

KT ARFH

AFMHS 148 T Oracle Solaris B2 kB g3 A2 1T BEEE R P AIR(E - T2 HTC
gﬂl/ﬁé? B BRSBTS AR A B DA o B M K T 2 1 A R

BiriEH

AT & T3 Oracel Solaris BEEgnfE AT - 121 TH BERFR 7 DL AHSC THESGER L
PR (N2 B 2EmEH ) -


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1ld-1
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http://www.oracle.com/webfolder/technetwork/hcl/index.html

=

ill3

20

w  WIERREST AT DL T AR REER GEE a ATET T R R e A B AR
o R B AT DL T RGN G o DL R Rt R il
= ERRER R (BIANES TEIF L) 7L S Y AR R A o B RS

K2 HRE 7 AT EM K B R AT -

ABRILEH

TEARSCRSY . FrA a1 # R sh(1) 18 - FTEHRERIIIRA CIEEHRE -
YFM s UL T ILE 7 -

{&£ F Oracle Solaris $¥ & 4R i85 FNIZ TR SEIRIZFF

51 E R UHAT{# A Oracle Solaris fE 24w gs - A5 EEH THTERTF R -

% 1%, Oracle Solaris ¥ 2 4 5 /24 HEIA Oracle Solaris OS T R E -

2w, RERRER B B R A I THRE

3, A TR RERERE P A ARSI BR I TEAEE DA R R R I ig TR R -
Faz, SRR EE RSO E L AEEAIRONLE, A dn fl g
AT -

i

F 2R TH R P REA T TES EEE . RMEEEHTAITERF A -
5 E, RERRR R S S R B R B R A R T -

SR ERR

B3N BEWMEES . KMEEEH TESEFR -

Fet, HIBYSENHS HBEYEHREINET T B R A

78, BRBEREUAL RGERE 4 T T o s TR e LRI S8 B AR S
AL B DA R SN B AT PERERY T 12 -

% 8 %, Mapfile /M4 FER G A3 mapfile 5P HURRA 2«
9, BIFBATZT T eF TS BB B AR SR AR LRI BEAE -

10, [EH IS FAT BRI ARERIE SR PR S LT (5 AR B B SIS 1 ER AR IC R
5 NS 7] -

115, Al RREENLHEIA G TR O, DU SRt S0 T BT I SR 3T
B e gl & Loz T BE R P AL TR AT 1T
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Fxl
i

Oracle Solaris ELF I/ FH #2 /7 — i3t &30

5 4 #B53 7144 Oracle Solaris ELF N FH % ¥ — #EHill42 [T (Application Binary Interface,
ABI) . AfEEEH T mdiEF il -

F 12w, HSUFREEURE K ELF XS E =T .
#1355, R AMBIASTER R s 1T 2 A HE B ELF SCf: .
H 14 5. ARSI TR R A -

B 3%
B o A SRR e A2 1) BT B T P D) REME AR R FR S 5~ B AT I BERRRE i DA A G
TEAGHTHIhBE LR BT FHHEI T CUS X LR D) REAT S BTHUAHR. A TRR -

Fif 3% B. System V &TTHZ4 (FA 1) Mapfile /14855 4m 525 1Y mapfile 5 HUMRA
1o AR & A T3 Z S DU IH B R 5 R ELE mapfite IURET B - EAERTAE#TR
FREF R 8 &, MapfileF /1481 mapfile 1EERA 2 -

5%HY Oracle X 13

ENRI 29 7E

Oracle % F7 ] LU My Oracle Support ZKHUHL T3 - HHRAEE . HVilA http://
www.oracle.com/pls/topic/lookup?ctx=acc&id=info: EavjEl http://www.oracle.com/
pls/topic/lookup?ctx=acc&id=trs (URIENT 132 48) -

TRNE T ABHRIEIRIZIE -

s EIRIZYE

PGS &y il
AaBbCc123 e SUFME R IFEVURERER S | 9% . login XM -

I s -a I H A S

machine name% you have mail.

AaBbCc123 P BARNE. STV EET | machine names su
ANA]

Password:

aabbccl23 T IS4 B ey sty 1T S LA TR AT YA < rm filename »

21
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2l
i

Fp-1 ElRIZYE (&)

FHEFFS £

il

AaBbCcl123 PREE ARAF AT 7 BT DU R EER i 0 1]

IXEEFRN Class 0 -

EE AR AR E RN
PURLA BT -

HIAARER HTABOA T L b ZE5i A ]

BB R TE AR A
HORAEAE

(S EY) H#

BB (R HERE) B9 6 5o

S B shell 12 R 55 451

FFRE/R T Oracle Solaris OS AL & FUEE UNIX shell &G4 T REESH P R
FFo HFER, Ead g Brishd AR ol gESEMAFE, BEAEBGRT

Oracle Solaris Z1THR o

#p-2 shell #2317

shell R

Bash shell - Korn shell A Bourne shell $

Bash shell - Korn shell 1 Bourne shell #84% F #

C shell machine name%

C shell #RZF P machine name#
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£ 1 =

Oracle Solaris ¥ fE4RIEEE /B

AFHATEE T Oracle Solaris fiEfge ds MIAT T BERFE P HUIR(E.  DLROX L SC IR
PAERIEBRSCA « Oracle Solaris 554w B as Al 1 THY SERERE 7 N EEARAEW K BbRSCIF
MG - WG 2T BNEEER AR XES S — A BRSBTS 5E X -
ATFHER LU AT T A -
SEIE IR RS
BERR G AR 1d(1) X B — 0% DA SRR BRI T ER BRI RE - JX ST ] L)
i AT B AL A BRSO - S E ARSI B2 o AT DU X S A S —
HSCAF o (e SO AT DO ] B E RSO - B AT SR et = EH AR
o (EGIFEREIH . AR E A BE R g s -
TR SRR P
IBATHEEERE Y 1d.so. 1(1) R TRMC BRSNS Al HT SCAERTL S B BRSO T
AT T ORI BRI 7 — R Gl s Tk -
HZBiRH
S H bR E BE R R B — R P 2 o R RS R Ry H =
FE o S EBRSCE G R R A BT ST R B

Birx
Oracle Solaris SE R 5% - 1B1THT BERRL e LU A OE T EALFRAT & W H THERE A%
X (MFRHNELF) WSO -

RAETTLURR ARG S O B T8, HEEATZ A RENES . (£ Lk
TN ASCRE LR o 28 HAAH SR A2 -

25
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SRR

TR

26

B P e, ] LT 2 ey A SO, X BESCPRE R G i s - I RRE 7 B (1) ZEK - B

g a2 BRI AR X ey A ST NS . DUR B S - B AR G

A PRV 2RI, ER A B S g AR PR A —

» AT EENL BRI - Al FERE 5 1 RE G B B A s A ] EUE (8 H bR SRR
B o

o BESATHATCE-CRENT 7RIS 5 IR AT EEE G H AR SRR H G . IR RTER
I RFSITIME IR - 165 I 26 TUHAY “EHE AT 3XHF

v ENESEHATCM-EORIZ T BE R P T T P LA B IE TR A e AL AT EE (1L
BRSO B « BhAS AT T SCPE ] e F BAE IS T TITGRE AT 551 - BhES AT
173X BA — e A U= B AR SR SRR AR -

» HAZEIR - SRS TAR S A AT B AL E ARSI ERER . 2 T B S5
BESRE BIZD A T PFT SLAF o — ML E BRSO AT REARI T HoAth 3= B AR

P 1-1 HR o T aX e ST B ) et R v ) S e e e 2R

S AT IR Z BiR s SO shS B - A SO E R H S H R
S

E1-1 ERSEEIRE g

AEEN B ;S H*=
B#r3CH ATHAT LA ATHAT Skt

RS AI PTG

VF 2 2T RN ZEBEER A T T S SERn b KRR T MRIR P 64 (i A
GUERSIE o PUONERS AT HT U R EE T RGUAR A R B DOX Ml ST SR8
KTRGEUMATEAE S - ZH BREE 28U

o AT TSR TCE R A DO B S U AT R GHE MY« I,
FERERS AT SO A REFIAI AR 2 0 R ST G DIRE -

o XA T SRR A B E AR R LA TR s 1T AT BE 2 R B IS -
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IBITRTHERE

o RGUEHIFRANE SAVEE 20 RGUIEREE K 2 R -

M Oracle Solaris 10 Z1ThHH 16, HAERGEA TS 32 V RG HRYE « QR A XL
J#, THE libc.a: AEER W ARGHNRTCEQIEERS T HUT X - 15FE, R
GrlE A AL HE RS BE B IR I RE DL K VA RS R A AL ER AT PR 7 AN 2R o

ST TR B ORE HAR S GXBEE R SCPFE R DLRTHY — 1 8 2 A R g o
HERR) DL BT IERE « FERERR SN FE s A X L BRSO R 2 A A
AU (S Bk AT CENERSTE oK - RIFE R, BT T LA - EE
QLFHFFERRGPE L TE -

FEMREPITIE RS ST RERRE PRI DhRER AR T o i £ 7 S S HIRR o0t =
EFRSCHE, XEEThRE ] T4 R SERR A bl 2 (8] o G217 A B R Hh b R O T A B
AR N ENES AT AT I H = B RS -

BN AP T SRR BT TH B R 7 RO 3% T S TR R « X EEn R d i B
AU (TR 2 (e R eI s tT it ie) I ERAk

RO o BN AT PET SR B G e A IR S A

S BB SRR AR G P E B B IT - S EE RS R U T RS AT
ff (R, RGMARNHAGE E AL -

BN AP T SXAFEHE AR T — D2 ML EAR - @ DA R
BB SCgEE BIEDAS P T SR LR AE TR « 9L BRSO Al #aF 2 1
FRER-BEA . R LAEAIE Y %5 07 R B i al Lk RO BIAIPERE -
SER ER SO e R G f A A B2 IS T T R R P AL B Wl DL (L= H
PRICARRIIRERIX 7 -
RIS
AT e S G s AL ER AL S H AR S DUAERREDAS AT T SR B At 3R H AR
o SR B BRSCPR RO A B i i SCAFHO R -
BITREE
L EH S 2 TR P AL S — Db P T SR R R A BT IE T

PR .
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EPSE ST

28

ENASHEE

ENASBE R 2 I 2 TMERBE S AGE o S HE R R R R G i R I LA R B
A AT SRS E BRSO EE ) o BASHER LS5 121 T B L FAR TR LLAE R
A TR o RIS R 2 N ARER AT DL s TH R B R e B L =
H bR SRR fif FH IR 3 = B BRSO SR B £

i R PR P AR AR FE R AR 55 70 0T SRR SR & 1 N RE P R P RS AR PR AT AT
FEk o i ARSsEe O R SE I At 73 TF . & T DAFELERR N RS B g PR Y [ I
T8« BB EFR L R A F2 F Z 33 O (Application Binary Interface, ABI) J7 Al /&
ZREFEMEZE. 1M HZ Oracle Solaris N FFE /7 1Y & 1L 15771 -

Iz F 2 FF Z gt il4% O

MRPEHEE S RGVHARIN R P A 2 (R B 3kl B2 L e vrdE R 0 H S X BE T R
HYEE o Oracle Solaris fEF2 4 k25 A2 1T I FEFE P (0 & X BE 522 1R AT E T TR N F F2
FE#ATIC S - B9 Oracle Solaris FE 24w FR A S 1T I BEEEFE 7 FT A BRI B AL AR 2
A D . BN RS E A2 %A FK Y Oracle Solaris ABI -

Oracle Solaris ABI TE¢A Fiff, &M ABIDIREATAE MR, XPRTATFUE T System V L
BERFZ#HEIHED - ABIIHEEN SPARC International, Inc. 7 E: SPARC ZbFRES &AL T B
R LA 2R FR N SPARC A MEE X (SPARC Compliance Definition, SCD) -

32 AIINEFN 64 FALIME

fE R gmiE e DL 32 (LR FHRR 7 Fl 64 2N FHFE P T B AL - T RhBE B g R el ol DX 32
(L EFR SR 64 7 B AR SCHF A TIRE o TE181T 64 MR R GE b DRy B 24w
FRERER T LLIZAT o TEB1T 2 (U MRII RS . HEEia THEB SRR a3 1Y 32 [ RRA -

B THTREERR 7 LA 32 (3 B AR SCEERD 64 1 B bR RO Z 208240t - 32 (i B AR SO A THUAT
32 (L3RR, T 64 i HARSCHEH THUT 64 (LR -

BERR G R AR AT T T SE TR P X 32 (8 B bR SCIE T 64 i B BRSO BRERAIR] « ASCRS —
FRER 32 Rl o X T 64 AL FR 5 32 (AL [FRITE &L REBARAEE i

AR 4R HBRFHEZER, H25 (Oracle Solaris 64-bit Developer’s Guide) o
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BXER

INEEZE

TR AR S T R R R P R 2 LETF Lo L AR & Al

41, LD _LIBRARY_PATH. FEEMEMFAR AR Al UHEHIEFE, thalfEE 3250 64
J54%. 41, LD LIBRARY PATH 64 . IL/5ZR{HERSE AR & 43 5 & T 32 (18K 64 i
o UG ZOA B AT AT REE U B TG S A AR -

7 - 7£ Oracle Solaris 10 ZATRZ A HER Gl as FIZTT I BERERE Fr 2 R R E (B IR
iARg . A, fELLTOREIH CREOEF B AR R E /opt/ib RA8ER 32 1N 2
J¥ prog ARG -

$ LD_LIBRARY_PATH=/opt/lib LD_LIBRARY_PATH_32= prog

M Oracle Solaris 10 X 1Tha iR, Al LIMACEERIEEETE 3280 64 JFERAVII AR
i o X BERAEE AR BRI AT BRI A S 1 o TR il T g 7 451
L RS R 7opt/lib ISR 32 (N HFEF prog FIAKHHII -

TEARSCRY AT, ATAT X Bl F g kR o PR B AR B 1Y 5 | AR E R B A W TG 128 1K - BT Sk
IR AR S 7E 1d(1) 1 1d. s0. 1(1) HI7E X o

x#HIA

Oracle Solaris #{F RGLLFRME T JLASZFf TEFNE » 0 DU A X 28 T B 73 il i A X 2k
EFR SRR B R o KB T HAufE

elfdump(1)~ lari(1)~ nm(1)~ dump(1)~ 1dd(1)~ pvs(1)~ elf(3ELF), LKk — Mt F
WA o TEASCRSY . P2 ITRE S A X TEARG]

%12 . OracleSolaris &R iESE 4R 29


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1ld-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1ld.so.1-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1elfdump-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1lari-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1nm-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1dump-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1ldd-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1pvs-1
http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN3Delf-3elf

30



£ 2 =

TR AT

Bl R G bR RE AR — N B2 i A SCPR A SO - it SCPRA B ER B P 4R B 2
G EEL A 1) JEEZOURT il A SCPFSR O  ag A T 576

FITE SCIFR 2 LR BT S8R0 (ELF) R0Ri - 5K ELF RS2 B, HZ L
12w, HRSUFRER . IAEnz R, &2 MR MEN ELF 455 . TIRIER -

17 5& ELF SCAFFR AT DU AN o] > B i/ N TE - BE2 TR S BERIR T H exec(2)

BOSTTHTBERERRF Ud. so. 1(1) MRES B IAERIG Y B /NSl ST BT

BINGIEIF 2R ELF 1, (EutiE g Bem s . Fra TR vT I3 A FhE 5

o HEREFEENT. BTFEIRNEROOCINHEFE RN, XEHEEERETES
text LM RBRIUELHE ( data Fll .bss 55 .

» EEEEREBERNT. XEEEERE . syntab fl . strtab HHIRF5RE B LLE
Ul .rela.text FUE N5 BEH% .

AL G AR R P S8R 1T R IR S - BRI A R R R R IR R R
T DUEE AR {5 BT A T AR R S AR B el SRR F O B 45 S
e

DA X i Gt e D REAY T B 0 v T AR S HR e i Y 2

» XHRPHIATE S TSR — B

o R A AT EE L E BRSO B MHIRRAERY T B IR R DUZE Al SCPE P BT
e FRERAY TSR] S BeoRHK -

»  SOPEATEE AL E ARSI B ARSI S RAE S DUESHIEF RS R E
XA FFRR o ER SRR 5 3K -

o AP A RTESE AL E ARSI EE AL R, RIS SR T B SR
e A, AT DU ik H R LT DL T R R A

o AR TR QIR BEIRR R Sk
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R SRR ES

o DLEIRERESIERERE ST, XEO ST R RMER . W EEARE
RIGITRITT SYEE -

FE ALY 35 HR IR R DL R R 39 S BRI B 1 A0 B2 A/ B P it 2 o s R 8 (5 12 T2
o XKL BB R BB R, SR G R AR T2 (L AR 59 R B A P T 6 2 .
Ko Ak WRE MRS SCERAY mapfite O & {6 FRAL B BEER BT - 16 S DLKT
KB, SystemV Z1Thit4 (FRA 1) Mapfile

ifE H iRt =R

32

LA AT EEa TR RS G ol DLLkgm iR A X R T U B R bR - AR
WA A T X MR % o B EE IR SR EIRE S - G SEE 2R
e HAN 2L — RIIRIE (O g S e il .

i* - M Oracle Solaris 11 /46, & FgaiEdH A E M /usr/ces/bin Kl /usr/ces/lib #4550 F|
Jusr/bin Fll susr/libe {HZE. {ESIHIRIE ccs “FRIN FHFRF « FF 555 H TR 57
A

BE#iAH
B A BE R g B as iy g PO S e AT R OB B RSP - BTG R

s ] A Y S5 A B BRSO R B ZE AT s - 140, DU e 1R i
Pl s (LB P A S test. o BIEEH N a. out BUBDZS ATEAIT A -

$ 1d test.o

. SASFHT SRR E L RS SRR A PR AR o I T RERE THE S
WBRERSGE. I HIE R @ G ds AR 1R LAY SOt

AN, Ak AT DUSR B B ORI OIA LRI E B S - D AUERBESR AR IS, DL
(I T BERRE e W] DAIERATABI - (E R AU o thon] DLId i 4 i3 s X SRR SR LAY SO
SR EPRAIPRIC -

QI TTI EARSTAE (AT SCPERI L= B RRSC ) B {6 FH i ds X Bl R
VA PR g e o SR B - r R0 1 v ) v B 52 B AR SCPR I B2 0 R
s -

(e dmiF =R KNIz

T R E TR S RIS A AR R O B bR A - 7 ZON IR SRS RE
ce(1), cc(1) FHEHt A BN FRE 7 R A SO o G andX SR - R iR I Lt SPF RIS &
JoE DASE R F2 G e o PR T 8 VA P T LR B 1K SRS Ay S
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B SRR AT

$ cc -# -o prog main.o

/usr/bin/1d -dy /opt/COMPILER/crti.o /opt/COMPILER/crtl.o \
/usr/lib/values-Xt.o -o prog main.o \
-YP,/opt/COMPILER/lib:/lib:/usr/lib -Qy -lc \
/opt/COMPILER/crtn.o

7 - Gt VF s AX BN R e L 0 S SCAE R T Sl ke e s oA O ATLAR W] BEAR BT AN

S S TR

X SPARC 8 x86 H b7, HEFe gl as & — 1S Gl ds . nJ UBESE 32 (i H AR SCAF
ol 64 L EBRSCIE o ANV 32 02 HARSCAFRD 64 G2 HARSCAR - [FIRE. Reivrsiir
FHLRRIE B BRSO

W AN A A AT IORIX 0 BE e L by o BERRGm s S an 1T —
] B E A H BRSO ELF T RSB IZHIIR BRI L - & IRER G (1L, e
K H mapfile BUARYZEREER ) 1 52dn 1T B ARSI « IXELRERR G TR ) 32 (i
AHLEDR - EEAE R E TR, A -z target &5 -

B i £ s = O
15 E IR IR =S 1k I
K 2 B Fe g R a1 v] LB G 1 F d XD S e AT % 3 - JBH . G iEan A B
RO AT 2P A o IR A iR AN ENRR 7 B SRR A — i 1T
B ] DU N R L i B R s o LA, el DUE R E
LD_OPTIONS P A% i o e F g an de (L e 101

$ LD_OPTIONS="-R /home/me/libs -L /home/me/libs" cc -o prog main.c -1foo

TR IR AR RE RN - L T o X BRI T Gt 15 s SR Bl R PP SR AL AT iy < 17 20E 030
AT -

FERRGmER AR AT IR, AR BT JT ORI B A TER RIS B A 1
T o YR A IH AL —FE oL AR — R AR AR RIS - AR B RS2 B
HiR BERGRERIRL L o FELUTORGIT . B GEE g i 1 2 R B Rk I -x I -2
EIARES B -

$ 1d -X -z sillydefs main.o

1d: illegal option -- X

1d: fatal: option -z has illegal argument ‘sillydefs’

WIRAEE 7 HATe BRI S AT 0 S i ae 1 A AR & o Jhdk st
TTHE G -

$ 1d -e foo .... -e bar main.o
1d: warning: option -e appears more than once, first setting taken
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B AT D 2R AR R, DA S S FEEEM A —200 .

$ 1d -dy -a main.o

1d: fatal: option -dy and -a are incompatible

SOPRT T EI Z J5 s QERARAMEMEAT B 68 UR 16 D0 Bl FE g i A R AR S AL PR By A
X

AR FIRBE R G SR Tl. 1S IE 5 5. R SIRES %, FXATEER
SR A LAY S B, 1S I 1d() -

HINS A0

34

BE e g e Tachm A\ S AE a1 T AR BEOXEE ST o BT H A S0
AT SO ELF 268, TR E SO LR TT 20 o 1R B SR A e A S A S
R AR e (BRSEhd) e -

FEERSIRUT  REER SR & (% 32 w] B2 (L H AR ST B0V RS 2 U s A A - TEENES
BT R A B = H AR

X THEEG T R n] AL H bR SR R AR A SRR XS AR R
B 1R ER IS B AL B AR HH ORISR RIB R R T PL LU (] - XA
BN SR — 873 O BGHTRI(E BT ECEA] - 1S R 2N
iﬁ%%ﬁuﬁﬁ%ﬁﬂ%ﬁoﬁﬁ,@%%%E%&%@ﬁ@@*ﬁﬁ%fﬁ%

R ] DUTE R R G B 17 TP EL R M A SR {ELE B - VTS S IR T 3
ZHEE - 65 0 36 T S5 HAEREE - (ERESSERITIR, IIRENILEHE
PROCAFHIMAERESE S ANTR] o T T M /N T IR T X EEZ2 51 -

R =P lS1:E

R ar(1) 2R UARS o VARSE B by —2H ol B8 (U H AR SO AT — D AR5 R K - 11T
TR 52 LS TR XL Y E ARSI Z ARG - BRETGOLT BERgwids
BIEFM PRI A - B GEE a (0 A RIENTAOTT 5 51 RS ok 2 g e it
FEATRE I BRSO o ] DU A SR IR AT A R A -

FELATIEOUT SRR g as VAR R Ea] 255 (o B AR SC o
o AR RS S S AT 5 S XA 5 SCH iR BE e G S AU T
HAF S R ETAIRARE LTS -

o UTRYAR UL S BT (tentative) 775 & X ( H A7 1ERE FEgwiE g3 10 NI 5 3%
H) EHRTE 5% X - 58], FORTRAN COMMON H7E Y. ‘& SEHEEE Y AH[R] DATA 14
ST E N B AR
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BN AR

o EARSECER B E IS E 5 T EREE vT UL B R AT UL — 5 [ AR DT
it - & 0l% 12-21.

n FEBRERER -z allextract AR . TS EEREEAREEEL H SR IEEL
BRI RS R B BT A ISR R -

AP R RAIS . BRAE -z weakextract JEMUHRL, SNIGRF 551 HIA 2 AR H
TEEE R . BRELER, 1HSILE 44 TURRY T BT o

¥ - (LT - 2 weakextract ~ -z allextract Fll -z defaultextracts FJ LATEZ P IHFY
Z (A RS BB -

FEAGRFMBEBARPE LT, BRGSO E B NI 2R - FHRES Z e
EEA AR, DR BRGNS RIP BB SEE - fHRGES R E
SEVARS — i ((ECRIEIUEMT AT e AL B AR SR ) 25 RRARBE T — N A S -

e kRNl SN INE ) SRk NG S DIET: Eva VA S L e & & S Pl A B AUB V= T D A=
ATREAREE « 185 DA 37 TUHHY “a AT H AR E” -

7 - IR R G A IO A B R Lol LR AT 5 (EIXRILEIR B 2R - X T8
SRR A B AL H AR SR R B AR, BRI o FEIXEEE LT . R
Lorder(1) fll tsort(1) 2 M) TEX IR SOy i AL B R SR THER - %57
1R 'F T JRR D 2 R s TR 2 DR )

HEZE BIRCHFALE

S HBRSUR — D A SRR | — R G R A B AN W] > HISERE T - i
FegnR Ay AL H AL E AR SCPRRS . S EBRSCPRRY TR PN ACRE R 2B B i SRR
%Eﬁﬁﬁo@ﬁﬁﬁﬁ%ﬁ%%ﬁ,%%%ﬁﬁﬁﬂ%ﬁ%ﬁ%?ﬁﬁi#ﬁﬁ%
URTETE 5 I -

B Fie YR o AN R L B AR SRR PR B TR K S R e s BT - gRE L= H
FRSCAFLLUAE R TZATROSERRET . 12 THTRE PR FR e B AR X BE 7T - (HIE . S0 R
%;Eﬁi#o%%ﬁﬁﬁﬁﬁiﬁﬁﬁ¢’u%%%@%&#%@ﬁﬁﬁﬁ@%%
ARSI -

BRETEOLT . $8E N RGN — 0 0 O T A = B AR SR AT A O B bR SRR
KA o TR B A B B AR SO SERR B A S [ E AR SR LR 5. #e
HATIGC S - O T B KRR IR IS AT BEER T4 5 (8 T R AT i A2 i H AR
AR5 5 A AR AR - W] DL P % i 2 0 R DO RERT A - u 220

(R 1dd (1) if 8 A fef P ARG« T LA fofE P i B i 2 1)

-z discard-unused=dependencies TEIHRAE |E AT ART A {50 FH A 4 52 H BRSO AR
xo
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36

ARFEA S Z H BRI H AL Z BRSO Wt 2 AR B X BRI . AbPE5ERT
A TR SR T IR, USSR SARrd e - A, 7824 By g Hi S
PR, AN 2RI BSOS R E R O 710 5% -

BIRG IT R E ARSI BB E VARG BE AR 2 B 8, iz B RA R
Fo ATEENHE RS ILZE B 2 B AR 2 ML E B IR 2 A SRR E 2
BIRAHFEIRITT 5 o 1HS UL 43 TIHPHY RS AT .

BE PG e AL P S H AR ST R IO R A i £ i S PFRRRH B (st 5 S S = 7
TEIERFE ARG OUT s 4TI BERERE e FAT R AN 268 A 46 E RO 3t = EAR S - A
. BER GRS AS T T BERARE P e £ 2 B U — R 5 s — R BRI A1
ey

- 2 F S SCEE T -m BP0 B A B b P 5

5 B Afth iz

R IRGATE S NIRRT X R g R a5 e G A B, B H e i E O
(P o« e e TAE E B G R e 7 AR A S T A E M= BRSPS - (B
e SR UL EL S RAE T AU K A B R R AR Y - LA

FEEfr RLIE

R T, BHEEELEEEREERIZ 1ib IG5 . so. FEE VAR E GRS 1ib A
JG%% .a- Bl4l. libfoo.so ;&= H AR SR "foo" SKEE. W] F T-4i%Eh

1o libfoo.a &R ARYRA -

X EEANTE W] Y BE e g AR 1 - LRI o IREITTE R T O R e PR I ELAlEE - DL

TRl R R AR 9 1ibfoo.so - YRR AR AIRE] 1ibfoo.so. NIFEYREE
HE T 1 HXZAHEZE libfoo.a-

$ cc -o prog filel.c file2.c -1foo

S — (ES TSN TH R At PR 355 RS PSR 2 20 o PR
FEFR 3 . so 4R &1 TN ERBEEA M A IR A BG5S ILE 121 70
fy “fis %4 £958 13 220 FUPI “DIRRRAALSCHE 47 <

DDA T REFR AR, P DAERR R I B e 3 == AR SRR o DL S =k
{TREEGE, (UERZAMEEE A -

RS TR - VI . SR ds B e R S T H X LB S 152 A RILACHY
S H PR o WRREENTTILACT.  REER SR SR AR B S A PO - 1E
ARSI N A - VI AR
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R BT sk 4 = B AR A0 a4
NS F ISR L 2 7E4 5 H R AL S B RROCHE SRR IR o ()
-B LI A LU B KA R

WIS TEM S 1THFEE -B dynamic Fll -B static &I, W LA HIFELZH R I AR 2
B ZEAE R o Flan. ZRN T 5 HRY libfoo.a ML= HAR S Libbar. so
B, WEHU TGS .

$ cc -o prog main.o filel.c -Bstatic -1foo -Bdynamic -lbar

-B static fll -B dynamic JETIFH NTERXFR - FE7E -B static B, fEFGIEHET I E T
— KL -B dynamic B A E 2 I Z HFR U E A - {HIE. $55€ -B dynamic B, %%
YRR E e T4 € B R &I E RO R B VARYE -

XFE— R BIERRTEAANT « BEERm RS LR libfoo.a. FEBGRIR A8 A5 FiY
& libbar.so, USRI RIM. NIFHZ Libbar.a-

ALITRIEAENME

d TP A 5 T AR IR SO A - ERR R R R TR VR T AT
SERBELIT IR LS R SNES - SR ZOT SR BB SR e
SRR AR SRAL B i TP T — A

k. SBEGCT . ASBES A VAR SR MR AT a2 17 H R 5 T RO B A S R g 5 |
Fo a0, DLF a2 48 Rbi i gnia 28822 libfoo.a. {YWE N T REHT N fitel.c HHFEEL
FIFFS5H o ANEEMH libfoo.a IARYKMENT file2. c B file3.c HAYRF S5 -

$ cc -0 prog filel.c -Bstatic -1foo file2.c file3.c -Bdynamic

VAR 2 ) o] DU CEAH EL RO AR . X N — P IR g s B B 55—
?%*é’lﬂlﬂﬁg%gﬁlﬂj&ﬁo IR AR IE R BAEES . ML Ay 4T HH B E VAR A
e AT RS I -

$ cc -0 prog .... -1A -1B -1C -1A -1B -1C -1A

B RE RI4ES B S FRE A AR 2 — D BARIESS - -2 rescan-now JEIT AT LTI AL IH I

B o FEAATHIBE] -2 rescan-now I . FEFESMER &8 2 37 AIALZIETT - Ay AT H
IR 2 BRI AT E AR VIR L ERT AR o IACPHR I AR 2 A A A T S
G PR ELA VRS 5 o ARSEERFT IR TR, BB R RS 2R — i (B R PRI EE AT
Fr Ak o B BBl al TR AL -

$ cc -0 prog .... -1LA -1B -1C -z rescan-now

B, A LL#H -z rescan-start fll -z rescan-end ZECEHFH B ARG AL UF R4 — S &l 49
B — PR - RS E a1 T H BB LS R BRATEY . 257 BVEE Fr b X el
Ho FEHAEREIRER ST TR, DI & BT N5 5 AR AR TR
b1 o GREEERFT RN GRS, ERFIRE R — R E R E N G 1k - WSRfH
RERE. E—NrBImEaT
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$ cc -o prog .... -z rescan-start -1A -1B -1C -z rescan-end

- N R CTTHUR AR E AT, BRAE 2 2 AP R ERR A A 77 2K

HEiEmiEsEEENE R

EIRAT A TR E B Y e A TE VR L R e ST A AU - BRETE T TE
HEbz 32 ML EFROSCHRERT . FEBrgmiRas RAIEE M MR R ERE . SR /b, B
M2 jusr/libo TEFER: 64 (L H R SRR, FUUFEAMW AN RER X« SEHE /1ib/6s. FF
?f% /usr/lib/64 o W/ E HIRF B R AU P E HoA B RS N2 B B dn i as iy f R g 12

AT LU P iy <0 A T A T A 85 A o B SR 2 e s O P R B A

{EH &S 1TIED

A DA A - L SRR E RS A2 BN B R R T o TEmr S TH B (LRI, ik
TR MR R AR o a0, DL P an 2458 E pathl, FHEZE /1ib. REHEE
/usr/lib. LAEEH libfooo M ¥ /e % pathl, FHEE path2. BEETHZE /1ib I
Jusr/libs LAEEFX libbar .

$ cc -o prog main.o -Lpathl filel.c -1foo file2.c -Lpath2 -lbar

(A - LRI S BEAE 44 (X R BE P g S i o X BRI AR 44 1 2010 S B i
SO R e AL, BT R R 7 AN BE O A X LR AR 4

- R R G A AT H SRR . WHERE - AT DUBER D () T
HITH X

AT DA -y R0 R ik e R 2 P R G H 5k - B LETER I S BRI LLE 5 5
FERIE FAEER - . UL e S {NIE /opt/COMPILER/1ib I /home/me/1lib H s H14
Z 1ibfoo o

$ cc -o prog main.c -YP,/opt/COMPILER/lib:/home/me/lib -1foo

AU - L G T D e e -y TR I E 5 o G iE an KB o dE -y T
SR PR E T4 SR I AL

FRMNET =
;{:ﬂ DL FFF 4548 & LD LIBRARY PATH SIS gmER 28 Y R R 1817 . 18

% . LD LIBRARY PATH RHIE S /BRRVHE F5|#KE - Lb LIBRARY PATH B ILIIE X 2
PL53 5 3 BRI A B 351126 o 1R SATHIRIERY -y §1I3R 2 HiH 2 Je f R IX L4715 -

DA/l BATE X B LD LIBRARY PATH ELUAF e gmia o i 2 1 -L BT8O0 F AT
FIRyLE SR .
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$ LD_LIBRARY_PATH=dirl:dir2;dir3
$ export LD_LIBRARY_PATH
$ cc -0 prog main.c -Lpathl .... -Lpath2 .... -Lpathn -1foo

ARHZEE12 M dirl:dir2:pathl:path2. ... pathn:dir3:/lib:/usr/libo

UIERAE LD_LIBRARY_PATHE XL HIRIEE DT, AL BTEMRBERTE -L iz e
IE R o TELLFRFIFR. AREEREZ ) pathl:path2. ...

pathn:dirl:dir2:/lib:/usr/lib-

$ LD_LIBRARY_PATH=dirl:dir2
$ export LD_LIBRARY_PATH
$ cc -0 prog main.c -Lpathl .... -Lpath2 .... -Lpathn -1foo

7 - HFR AR BOA W T RIS TN RE R T R R A o 1H S UL 88 TN “ia 1T
I BERRE I R E 5 o E PG IR A b e R . 1 (A - 1 BT

BT EEEFERENER

BT FEEERE P 7E T B (7 B B AR 7EALRE 32 L B bR SRR . SREAIE R
/lib Ml fusr/lib . 7ERCPE 64 (i HARSCEFRT . SRAGIE N /1ib/64 Fl fusr/lib/64 - HAfh
Fra B RN B F 00 8 R I 82 Th R P A R R 2 .

BN AP T SR EOL = HAR SR 5 HoAh 3L = AR SO R . XA BRSO R
ESRAIRAGIA o 1277 B BERE i P T R e 0 3 B 1K BE AR« FEFZ NS H RS
PEF m] PLEER S L S — el 2 MERE L . XL IRNBITIE - 12
T B R (6 AR SCPFRI TS A A B RS A ARSE 3 -

AILLBEA -z nodefaultlib FEIUERL L EBRSUH . DUEEIZTT I AN ERATTERE (i1
B o PG R FOR A DUEE Y B AR SCPERIE 1T AR R B 0% H ARSI TR At
Wi GRAEAGEST WITTIRAUT FEa TR iR Rk FTRRERE —
MERR IR R EOLE -

7 - AT DAGE A A TIPS R R AL - 155 UL 90 TUHP Y “Pil B s 8 %
B2 o (SR, BUAS EARSCPFR B E AN T IR SCPFIOAFE - AR ER IR H AR
{5 FH H 2 7 A R 07 P A3 8 L AOf T

ATCAMEA -RIET (RAES2MRME XVERER) B2 T2 REDE T HIT
s H AR . LU R RBIEHZITIEE 42 /home/me/lib: /home/you/1ib iC FAE BN AT
AT prog H -

$ cc -o prog main.c -R/home/me/lib:/home/you/lib -Lpathl \
-Lpath2 filel.c file2.c -1foo -lbar

BITHFFE R RE e (X g2 (R B ) SKRBUT B = B bR S - 75
A, s TESE T & 4% 1ibfoo. so. 1l libbar.so.1-
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BERGH IR L -RETT - FEER L IR ECE . HE S0 Hit k-
PRBHE R FoR T

$ cc -0 prog main.c -R/home/me/lib -Lpathl -R/home/you/lib \
-Lpath2 filel.c file2.c -1foo -lbar

XA DL EAE S PO E R B AR S $ORIGIN BT B ARICHRHE T —Fl 2171
R RIETTE - 155 LA 227 TUHRHY “EHOCHRAI AT -

i - DURITHEE -RAETIAE 7 ORI B A B4R & LD RUN_PATH. {5 % F 4 &% T LA
FHERES A5 & - LD_RUN_PATH Fll -R FUERIISFIDhRE SE 2 4HIR] . HGN R FEIRTHEE T XM
F. Ml -R2ZHUX LD_RUN_PATH

IR T LT

BN EARSCAE u] LR B s T R (LA % 1 AR (RS « BRORAE IR e A NS
HBRSCAERT #EPIT — KB B ARSI AR « B R D EIEEI S H AR
SO B RREE AR #EPIT — RN B ARSCFRE L AURS - o] DU L ACRS B AE L
TR SRR —Frp . R SO RS ER IR S AU A i A
Hk A AT B O AR SCPF R AR BT A A

.pre_initarray~ .init array Pl .fini array 1 BRI TR TP aa AL « wIta bRl
Sk KB R - QRN BRI BERR SRR s AN M . dynamic BRic

xf (DTiPREINITi[ARRAY/ARRAYSZ] ~ DT _INIT [ARRAY/ARRAYSZ] bl
DT_FINI_[ARRAY/ARRAYSZ]) PRIAXEEENAH o XEEFRICHRIRRERIN T . DUE BT R
T Al AR FH X BE5 o PR AL B 0&E A T 2h A al a7 30

7 - 15 4 X BB ) R B B A B E RSB

init A find T HISRLETTIFOIGA (L AR RN L RS - G as X ahie 7@
W] Linit A1 . fini RSN B S A SCHRIN R LFI R BRI o grifas R HtiX e
PEROVEFIAE S T8 0] B E L E AR SCHE Y L indt A . find AURDEFE S & A grh o Xt
PRE T B ERF S AR init 1 fini ARl BIEZISE IR SCHERT . B gREEas R
o . dynamic FRiC (DT INITFIDT FINI) FRIFXEETFE o XEEbRIChRiHCERRY
T DUEB T TH B RE e AT DAVR A X BT

HRIZITRPITOIR M ERENE ZE R, 165 ILE 100 TR “@IIA LRI 1L

BEpgnERas v LLEEFE -z initarray 1 -z finiarray W50 B EEF W AR (L BEECRD 2% 11 BRI
B B, LR a2 R foo () MIMBEEBCETE init array JTLZEH . HKf bar () (ALK
EIE .fini array JLHET -
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$ cat main.c

#include <stdio.h>
void foo()
{
(void) printf("initializing: foo()\n")
}
void bar()
{
(void) printf("finalizing: bar()\n")
}

void main()

{
}

(void) printf("main()\n")

$ cc -o main -zinitarray=foo -zfiniarray=bar main.c
$ main

initializing: foo()

main()

finalizing: bar()

A LU G B ORI TR b - (HIE, K2R IFE a2 R R B T ok
feifb AR o Filan. aTCUERILLT #pragma @ X EHHWE FIARIERE] . xXikE XS
HAE init WA foo(). HIE . fini THIEH bar() -

$ cat main.c
#include <stdio.h>

#pragma init (foo)
#pragma fini (bar)

$ cc -0 main main.c
$ main
initializing: foo()
main()

finalizing: bar()

g3 A J LA A BERE (AL AR SCPF R 0GP AT 28 b A B 5 1 VA A 2 Ak 2 E R S
s ATCUP AN R RIAT 9 o s R VAR 0 57 PR 7 R T BE R BRI T RE(N SR HUEL
VRS B B R 3 B RS X8 EBR S AT RE (SR Bt 7 A £ VAR R S O AR 2 4046
AL « FE TSI TELER RS o 7RIS TR ARG . FHaf L= H R
SCPAE BRI ARIR B2 RE - 0T RTE BRI A (LA 2% 1B RS -

FEIZTTIS I E UERE FP T TR0 AL AN 2 1k ARG 2 — MR E R IR T I Tk
FPET AT - BRAEIAAALANL ARSI A W] L o e - WILRY B L& 9IaR AT
£ n] SR P PR ITIAT N - AREZIRAER. 162 WA 101 T “v)if
AL L -

WRAIGAAESY K 7T LUER dldump(3C) Fefik HNTF RIS B AR IR 2 89 in
PR R — N -
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FFS4LE

TS AbE

42

LR 5 A2 N BERRI S 2B RY - TE2 I 42 TUHN <155 ] WL .

FEALPHERR A SCPF IR, 25 = A 5 I AEART i AL T B 2 H AR SR 32 1l 21 2 A )
HEBRS RS, BAETHRA -

FERR N SERE R Fotrtd & Rras A r B OB b 2 RS
(EATINBARAAIT I £ BT o REE Y B AL I B BT 5 (7R B TS5 A — 1
NERF SR o R R LTS 2 P E AR SRR, HESFE TR 5E
s T S AT R A PR B 45 5 RO A o RSO R AR CR . R
s P (R S S0 SN AR S RS I 5 11

RIS A SCHALBG . B S R A 7 5 T LS . o R R
FEA KRR TE B A1 o AR T ST ST, SO T AR
PREAI, BRSO . R KRR R B RV BT A
BB

CUT & T4 1 5 5 0] I 5 S AT AR 2 SRS R A B 7

SN

AT LUCRET 5 VA ) BEBRY & BRY - BR 1 RS 55 L EARSCAELLSN. Todk N HAth
ARSI RS - SREEH T, 2R RETT S MEM A ] B2 0L H RS
S B A B EbRSCAE R e T DU B BRSO IER R 5 - 165 UL 55
TUAEY “BIBRTT 57

BR TSRS E S EARSCES . 38 f] OAEA B R SCAES [ 2 /1T 5 - W T
JG . R SR IN B E A b E AR S R 53Rk . REFTAN RS2
— D ALERAIARATRY  (E AT DU B A ek m] UL - R4 5 u] DU SCELAth ] DL
MBS IR 12-21 . AN, FEREERGWERIVIA] o] LUGEF mapfile fF 515045 E A5 A UL
Mo 65 UL 8-8 . XELu] IMEEIERTE S TRE2 SRR/ SES AR Hhr X
e VB L ] DL

U T S (i SRS 28 B BRSPS AR PERTHE S -
e ARSI R A O ILPESE 0 I AT 0 LA B iR S i
FURRSCHRIE 0 A B2 B SR I SR E R - TEPRRIEL T o1 DLt

-8 reduce IS - BVAERE 0T ILVEIR Eoe & -

OIS AT SR AR SRR 5 ] WLPE R PEMIE S R 1T 5 5 A B
PS5 RAN A - AT WLPER I AT B ORTT S5 PRI N 2 RN, AL S48 A
Wiy o] PR PERNTE &0 ol S B R SR E MR 5 « F—F AR &R AT 2
S SCEBR RS R - 15 ILE 52 TUTHHY “HRieT 51 E R -
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Ak

SR

TFEEN TR GRBENN,. MEESEE RN . K2 EENT 5 gs i
17, BEETE IR HE, FEELEEN e EZ 520, mittLn g S 8say
BRIk .

B i TLRgTE SRR T N BN N BRI S5 S B — 1 BRSNS
T XY ERLR o Rl E vl Tl EEN B StE:2m, Wl HTF— v EE N
B St 5E R EH P RSCER IR B — DN E X 28 - 524y s A T
RSOV =L &l

XFREE B AT BT B R NE - TREERF S SR DL B B A B g SO
T AT RRIEASER U, 5 I 316 U “H BT . BE. X TFUTR
R PRIRT ZFhEEARST 550 .

n REMN —XHHE S| FE M R TE E F T 5 o

» BE — X E A W R AR E K /NE B G S RIS o X R S TE S
TR NARPIEAHT C 15 S 1775 5 FORTRAN COMMON Bk

o BEX - X ERIEHF HE 2 BCAF if bR = F R 5

TR R SR RITT S AT T B LR & - kAT, BEXT S TEEN
o M EN S TREXTS -

LU C AR BTG B A ] 2 X BE 75 5 260 o RGPS EM o (E TSR . BN S
fEM t (EUHISE . B XS o 1ERmIE -

$ cat main.c

extern int u bar;
extern int u foo();
int t bar;

int d bar = 1;
int d foo()

{

return (u_foo(u bar, t bar, d bar));
}
$ cc -o main.o -c main.c
$ elfdump -s main.o

Symbol Table Section: .symtab
index value size type bind oth ver shndx name

[7] 0x00000000 0x00000000 FUNC GLOB D 0 UNDEF u_foo
[8] 0x00000010 0x00000040 FUNC GLOB D 0 .text d_foo
[9] 0x00000004 0x00000004 OBJT GLOB D ® COMMON t_bar
D
D

[10] 0x00000000 0x00000004 NOTY GLOB 0 UNDEF u_bar
[11] 0x00000000 0x00000004 OBJT GLOB 0 .data d_bar
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&) B FR AT

) BT S AT A2 5 B B DLAORENT T 20 o AERXRPIG DL ReRl i 4~ B BRI
5, —MESRAETS M5 WFSHIThiEEgE ST BRAE5RE
e B W FEAMREGEN S, — DS RIRS 5 | AR E 15— SR
WEE BB 5@ L o B, — PP R 5 @ SRR E B 5 — X F
HYERE AT 58 S o iR 7 2CrT T WA rT B AL H RSO 2 18] Al —4
AT EUE AL B bR S5 AR E RSP P B 58— L2 1]

BRFTHITT 5 0] LEE 2 RYRE B0 e - AR al B 0L H ARSI 5598t
TART 2 RYBE - 95155 € AFEA G HAEAT SRR B G O T 3R — Z BRI 2 R AT
B

£ ] B H AR SR 5 I BRI 2 [ e 2 D LS BRSO 2 (8] b —Ffe
FFEMENTTR BEA  FEXEFOLT . MR L EE L TR RS2
FH AT B F AR SR B ML H AR 2 R — e BAHEMER - i &
S AL H bR E CECE — N S AR E LA E A AT E AR o X
A TR e A S F RSO SR BERI DO RE - F] B8 (AL H AR S5 L2 B AR SO 2 (7]
o % A S E RS 2 (A1 2 BE AT 5 R AR AL T 2 - 1525980 E il g &
[RYFETCREE « TORURRT SH0E . RS S T R TN 8 &
HFHT N —E XL -

56 P B 2 Rt e ) - m I PR P A 8 ACROAF 5 5 TS 2R AT 1T 38 AL 2 5 A B bt
i 7 o

SRR

U B SRR LRI KT 28T o X ol R
R SR AT RIS LB — 2 . I BRI P B 2k oy
TR LU A A T 5 i S SCPRIRRIA - ZELL om0 A SR s ST A
A R NEK ©

$ cat foo.c
int array[1l];

$ cat bar.c
int array[2] = { 1, 2 };

$ ld -r -o temp.o foo.c bar.c

1d: warning: symbol ‘array’ has differing sizes:
(file foo.o value=0x4; file bar.o value=0x8);
bar.o definition taken

AIRAF SR TFERANE TR EURIBWT - EXPRE O (e
BEASHY -t T A] LA TSI

5 — M R 22 R A SR EAL . FELUTRBIN. 155 bar () E[RIIE BRI
FHEREL -

Oracle Solaris 11.1 $E %2 FFFNEEFS R - 2012F 10 A



FFSaE

$ cat foo.c

int bar()
{

return (0);
}

$ cc -0 libfoo.so -G -K pic foo.c
$ cat main.c

int bar = 1;
int main()
{

return (bar);

}

$ cc -0 main main.c -L. -1foo

1d: warning: symbol ‘bar’ has differing types:
(file main.o type=0BJT; file ./libfoo.so type=FUNC);
main.o definition taken

i - bR SO S AL AT DU ELE RRi 02K o BRARGRETE & DU IR T 2l
FEHE R, HX E imﬁﬁﬁiﬂﬁio

FERUUA LR BRI SUT 1R BE AL H bR 5 3 B BRSO Z TR T AR AT %
FIRTEENL B PRSP L o s FEPA~3E %EHY#Z@ﬁﬁ%ﬁﬁx% B
o MESFPRERT 5 B2 RYER 5 Z AT IXR T 2 A E

BERR G AR Y - ¢ TN 2 HIHITE 5 200 2 [ A — ok -

ST 2

TCEMATINTT 5 P2 SEEE RS, AR EREE - IR SRR
ﬁ%%%&%1ﬁ%m1ﬁmﬁﬂ AN A AR i S - BAABETIRE R LS B
YRR L, (HE e A M A SRR « @ X7 X, FrE S i is R T
Tl/\f]”

=4 A AT B AL F AR SRR E SRR A BREVARSS T S0 2 H R & WL B B R
R

$ cat foo.c
int bar = 1;

$ cat bar.c

int bar()
{

return (0);
}

$ 1d -r -o temp.o foo.c bar.c
1d: fatal: symbol ‘bar’ is multiply-defined:
(file foo.o and file bar.o);
1d: fatal: File processing errors. No output written to int.o
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foo.c Ml bar.c X T4 bar BAMIRHYE X o B REFR SR S8 JCIE I E M AF 5 I
e FTLLBERGmiE R 2250k SRR R ERTRIHE o o] DU e G a1
-z muldefs GEIHNH HH B EE DROIRAS o LIS AR VF SRR — TS5 3L -

A
AEMFS
TEBEEUT BT E A 52 T B ST, fEiRgmEss RN 5R, L
T ARG E BT B € XTS5« XSG EFIHRNRENLTE - KE X
B A G R Y S R A R e S TR DL R A B T T R .

A RCATHL TR SO

AL BT T SO AR ETRE TS SR m AR iU E T T @ 8k AR
JIAHR (O ER TR S o A0 Al B8 (L H ARSI S5 5 T MR 5155 @ LIRS, IAF
SR RIFRE SRS -

$ cat main.c
extern int foo();

int main()
{
return (foo());

}

$ cc -o prog main.c
Undefined first referenced

symbol in file

foo main.o
1d: fatal: Symbol referencing errors. No output written to prog

[AIRE, QR BRSO QI RN aT ST 3, I Hizdt = B SO & R
FrEOF 52 3 W27 2R SRS BRI -

$ cat foo.c
extern int bar;
int foo()

{

}

return (bar);

$ cc -0 libfoo.so -G -K pic foo.c
$ cc -o prog main.c -L. -1foo

Undefined first referenced
symbol in file
bar ./libfoo.so

1d: fatal: Symbol referencing errors. No output written to prog

BEAE EARPIR—1E . SUFRE IRE S, R A3 1Y) - 2 nodefs JEITUIIH]
ERAEER RS o
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7 - i1 -z nodefs XN N IR « AIRAEPIT AL FEA TN S5 IH. 2%
LB BT EE LB R « FEGIAA P TR OB, FH RS P 1 R v E 2 Ay 1) 1 £

Re SR, PUTEISEE R R e RS Z AR R, R ER R BT
FHIRA

Al B E 6 B ARSI 5 5 0 E BIRE 20E = B AR S FR AT 5 5 SO 7F
A DR FFRE SRS - Bilan . GREERE ] b — o Bl rh B FH B S main. ¢ £

foo.co

$ cat bar.c
int bar = 1;

$ cc -o libbar.so -R. -G -K pic bar.c -L. -1foo
$ 1dd libbar.so
libfoo.so => ./libfoo.so

$ cc -o prog main.c -L. -lbar

Undefined first referenced
symbol in file
foo main.o (symbol belongs to implicit \

dependency ./libfoo.so)
1d: fatal: Symbol referencing errors. No output written to prog

prog 2fHHXS libbar.so (IR G[HAHEM - libbar.so ffKffi T~ libfoo.so- FH.
M prog X 1ibfoo. so FIFRZNT A -

KA main.c X libfoo.so EF;%@QE"JE‘% L TRIES IFH . FBrEA prog ﬁﬁ%ﬂ?*ﬁﬂ:
libfoo.so- fHi2. {EEAERCHY Nt SR & B 20 I = B FRSCF R AT -
It WRTF & —FRA KRR T 1ibfoo. so FIHTHRAS 1ibbar.so, prog HICEIRTT -

I, S RURIHRRE BN e B 1R « W UE S E R AR prog IR ELEE 5| F Aok
(RGN BG M - A @l o r S 85R0H i 2 feR i 2R 51 -

A REL = B ARSI B 32
e AT R 1 PR 5 L BRST PR STPRRT e VP E R B O {10 (R i L
5o CBCRTTN ALV RSO MR E A SR RIS B AT 0T S AT S

A LA B2 gn e 1Y -2 defs WETTE A TEATART R E SURF-S 915 O T 9 il A2 B B 6
R o FEVTE QAT AT 2 2 H bR SO R IR - 5 R R e A B S = H bR
AT LA -z defs 3T, AT LU extern mapfile F85E NP5 - 15S WL 191 7L
Hf4 “SYMBOL_SCOPE / SYMBOL_VERSION 547

HES I E B (AR EFTE X INERRE 5 15 | AR 6 2 5 Ao 5 2100

) AR R KR R - AR ARSI HiF 2 P R 5F XS JE /R i
SE RIS SLARATITOR 5 2 4k 2 H AR SR K
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5375
DLaiT. (EAISSTF S REEME A SO EDIREHITINR - H2. S503R, 9977 518
LETHRFEINE R S BT & SSCR A EA T -

TERGILZEHIR R EE RS 554 - BWETRIESREDRR, @BEFS
LRREER " ERFE RIS - AT NEA R G EH RS S T HERI4 . DL S T M
MfEr S HHEE C RS ARSI S 20 A R fESLierh. 1R 7 igseRd T
5 7% HAFHA—E - Oracle Solaris i) i 57 A 7] 75 (5 FH BB E 19 R 45 B b S 2 1A i
VERHE HSUFE 6T HEYE -

KEMFHSETSIH, UTESITRINRE O B FE « EHAST IS - 121THER
B TRR S FrIE iR as AL B Z R o (A EA5 RTLD DEFAULT B RTLD PROBE )
W%ﬁ?WQ,ﬁﬁﬁ*ﬁ\ﬁ@%ﬁﬁ%mﬁﬁ%ﬁéﬁﬁo%%ﬂ%u&ﬁ$%
“MIiRThEE” -

i LR EERF SIRF

g B A SRR AE 55 1 G LK EERF 5 BN H et SCPE b - (HETErF 565N, [
NFERXEERT 5 IRITIG A 258 408 SOXEERF S o Hin i SUPF R @ 745 5 B T BEAR
A H AN -

YN R — AT S M . SR AR 82 BT E O IRa L A R
Wie BN SIS foo. c FRRBARIIREGNA FHEL . DT 58 SO B00 b SO
(R T B HTHER -

$ cat foo.c

char One array[0x10];
char Two array[0x20];
char Three array[0x30];

$ cc -0 libfoo.so -G -Kpic foo.c
$ elfdump -sN.dynsym libfoo.so | grep array | sort -k 2,2

[11] 0x00010614 0x00000020 OBJT GLOB D 0 .bss Two_array
[3] 0x00010634 0x00000030 OBJT GLOB D 0 .bss Three_array
[4] 0x00010664 0x0000001@ OBJT GLOB D 0 .bss One_array

RPETT 5 MU 7T 5 HE P15 5 8O 5 ik e 5 AR e LR 7 A A - A1
Bl R 5 O EARIG R ERI. Al i PRk SE 15 5 £ R A TR A
M 4% 22 2 i ) SCPF

$ cat foo.c

char A array[0x10] = { 0 };
char B array[0x20] = { 0 };
char C array[0x30] = { 0 };

$ cc -0 libfoo.so -G -Kpic foo.c
$ elfdump -sN.dynsym libfoo.so | grep array | sort -k 2,2
[4] 0x00010614 0x00000010 OBJT GLOB D 0 .data One_array
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[11] 0x00010624 0x00000020 OBJT GLOB D 0 .data Two_array
[3] 0x00010644 0x00000030 OBJT GLOB D 0 .data Three_array

EMEMFFS

B A SCEEH IR RF S50, 18] LU B gm i R gt At 2 R S 5 S R 5 ¢
Mo HERCRE ST | B R 2R (0 B R gn i ae 1Y - u BT - (i RG22 g ar iy -m Ik
LA R mapfite PR IE MR A o AL mapfile: FJLUE X 2RS35 HAE 2
JRFFSE S - W LUFRE RS ] ULERN 8 2 R S @t o A X nT R s 5 i
B, #2191 TTHHAY “SYMBOL_SCOPE / SYMBOL_VERSION 54 «

/A -uIETUE L H TS

u IR T —FiE e R 1T AL 2 T 5 5 RO HLE - T LA PR 0t
S DU RAEAT RERE A - S PR % T RAF PRI E 7SO RIS T LSRR
B2 A - ACERRBRER . 85 I 34 TURI R —T .

ilgn. wIREEE AT E AL B AR S main. o AR BN AT HUT SO LB RS AT S
foo Kl bar o fETFEM 1ib1.a FHELE Y] B E (L H RS foo. o FRENFF 5 € X foo. I
M 1ib2.a HHELS I AT B 5@ 1 H B SCHF bar. o KB 5 7€ X bar -

fH2, VAR 1ibl.a L& E SUF 5 var B AT B E N H AR S o 1t Al 8 67 H AR S
WILIRE AT BES Uib2. a FPR LAY W] B F RSP ANA « B E F5 E AR L w] Ll
{5 FH LU B R g

$ cc -0 prog -L. -u foo -11 main.o -12

-u ST RO A foo IS « LTI BN IR 1ib1 . a P EEH AT B H AR S
foo.0o MAF5 bar 5 — 5 [ HHIITE main.o 1, JXEFEALTE T libl.a Z/EiEE]
e PRI, RIS 1ib2. a SR AT B E (i H 73 bar .o -

7 - IH TR BURBIBCE 1ib1. a MR AT EERE (L H AR ST foo. o BESEH ELEE S | LA (A1 #2 5]
TS bar o WIF 1ibl.a 51 H bar. {EALFE 1ib1.a HAIE A2 WHIHREN AT 8 5E {67 H ARSI
bar.o. H KRG ITR L@ 5SS I 34 TR “UTRGLLRE .

EXFFS5H

LU R RBISBAAITE LSR5 I o SRR (PRI s | SRR RY R B - BIR T L)
L BEBEARAHEE £ 1 - JETORSEINT RARE (LR A I T AT R 1A
YL FH ke T S -

$ cat foo.c
#include <stdio.h>
void foo()

{
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(void) printf("foo: called from lib.a\n")
}
$ cat bar.c
#include <stdio.h>

void bar()
{
(void) printf("bar: called from lib.a\n")
}
$ cat main.c
extern void foo(), bar();

void main()
{
foo();
bar();
}
$ cc -c foo.c bar.c main.c
$ ar -rc lib.a foo.o bar.o main.o
$ cat mapfile
$mapfile version 2
SYMBOL SCOPE {

local:
foo;
bar;
global:
main;
+
$ cc -o prog -M mapfile lib.a
$ prog

foo: called from lib.a
bar: called from lib.a
$ elfdump -sN.symtab prog | egrep ’'main$|foo$|bar$’

[29] 0x00010f30 0x00000024 FUNC LOCL H 0 .text
[30] 0x00010ef8 0x00000024 FUNC LOCL H 0 .text
[55] 0x00010f68 0x00000024 FUNC GLOB D 0 .text

bar
foo
main

FES 52 FUHAY “HaAT 51 F T — 17 i s b B 7 R 075 (E R 22 )R 48 I8 )

FRH B B

EXEXFFS
LU T BT 5 BT RREE 7 B S AU W%
GG

$ cat main.c

#include <stdio.h>
extern int foo();
extern int bar;

void main()

{
(void) printf("&foo
(void) printf("&bar

0x%p\n", &foo);
0x%p\n", &bar);

}
$ cat mapfile
$mapfile version 2
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SYMBOL_SCOPE {

global:
foo { TYPE=FUNCTION; VALUE=0x400 };
bar { TYPE=DATA; VALUE=0x800 };
+;
$ cc -o prog -M mapfile main.c
$ prog
&foo = 0x400
&bar = 0x800
$ elfdump -sN.symtab prog | egrep ’foo$|bar$’
[45] 0x00000800 0x00000000 OBJT GLOB D 0 ABS bar
[69] 0x00000400 0x00000000 FUNC GLOB D 0 ABS foo

N A ST SR B R B B R B T 1775 8 I (X LR 5 Ol E SR TG TS L

B o mapfile & AN E NG L EEAAE . Rk, XEERF S ATUREE NUERE -« 5 size
KB~ {HTE value U TE H mapfile & L2 FEQREHEAE - XFENRT . FF5E LK
WETEG . HiE. W4 value i mapfile B X SO BN 5 - WRELZEHIR
HEHE NS, N YRR E X TES IV 52 TIHHEY ¥ AR5 E L

E M E7E (tentative) T &

BT LU mapfile & S common (BT E ) 75 o 5HAMRRIMTF 5 E AR, BER
BRG], @ ARSI L Bo I fE g s | o IR, @ Stk
U754 BT B A B B SRR i -

HENT 5 5 HMAT 5 RN — NAFEREE T, EER 51 value J&TE 2 151 H 57 &
Ko P, AT LA mapfite 2 SCERTXT 7 MBE B Gt 1) i A SCPF R RIS Y o 2 5L -

AT Rlg 7 N ERF SHIE L o fF5 foo E LHTIIFFE I, MIFF5 bar 5LF5 £
FAF B main. ¢ FRAH IR)EF & & SRR 5T T 2 -

$ cat main.c
#include <stdio.h>

extern int foo;
int bar[0x10];
void main()
{
(void) printf("&foo = 0x%p\n", &foo);
(void) printf("&bar = 0x%p\n", &bar);
}

$ cat mapfile
$mapfile version 2
SYMBOL SCOPE {
global:
foo { TYPE=COMMON; VALUE=0x4; SIZE=0x200 };
bar { TYPE=COMMON; VALUE=0x102; SIZE=0x40 };
+
$ cc -o prog -M mapfile main.c
1d: warning: symbol ’'bar’ has differing alignments:
(file mapfile value=0x102; file main.o value=0x4);
largest value applied
$ prog
&foo = 0x21264
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&bar = 0x21224

$ elfdump -sN.symtab prog | egrep ’foo$|bar$’
[45] 0x00021224 0x00000040 OBJT GLOB D 0 .bss bar
[69] 0x00021264 0x00000200 OBJT GLOB D 0 .bss foo

i - AT DA R B R R ER 1Y - € SRS T S AT I -

FRFSENX

o i G 7E 2 5 H AR SRR AR L BT 5 - B PTHT SO xS = H bR SRR
PERTR AN S | EE T B2 EH EEN . ESILE 167 TUHH) “FHIE TN Bt
B REAL R 2 AR R 01 5 R e A7 i DS Bk - ml e 7 v] B E v B AR SRR E SRS R
AR B o A ] DL 7E mapfitle I AT 5 HHF size BHH (Fvalue AHH) R4
BRI B o iE S UL 191 TUHHAY “SYMBOL_SCOPE / SYMBOL_VERSION 5%

A LU BRI - 165 ILF 126 T “E i g as p 3L = BARSCfE . Bt
€. AT LUE I mapfite & 48 EBRSCIRRE S o DU /B eI 2 e 5O 2 o S id
T84S -

$ cat mapfile
$mapfile version 2
SYMBOL_SCOPE {
global:
foo { TYPE=FUNCTION; FILTER=filtee.so.1l };
bar { TYPE=DATA; SIZE=0x4; FILTER=filtee.so.l };
local:
*;
+i
$ cc -o filter.so.l -G -Kpic -h filter.so.l -M mapfile -R.
$ elfdump -sN.dynsym filter.so.l | egrep ’foo|bar’

[1] 0x000105f8 0x00000004 OBJT GLOB D 1 .data bar

[7] 0x00000000 0x00000000 FUNC GLOB D 1 ABS foo
$ elfdump -y filter.so.l | egrep ’foo|bar’

[1] F [0] filtee.so.1 bar

[7] F [0] filtee.so.1 foo

FEIZTTIY 2R WM E RSB DL EAE— 15095 IR filtee FRHYRE 3L -

HERFTS{ERE

A A FHTE mapfite FHE SN B SR EEFIBA AT 5 5 SCRYG AT 5 HIREHE « X T
R A AL B STy Foi A — BB 7 RO BE R G ER . IELATLARI ISR NS 1X SE B 12 G BRLAO 1°F
%ﬂ%ﬁo$§iyﬁﬂﬁﬂ%%ﬁ@@%i#%ﬂ%l,Mﬁ@%ﬁ@i#ﬂu@
FIHIZHE -

BN, BN foo.c Kl bar. c K — N E AL H ARSI o SUHFE foo. c S 2FRF
5 foo. ILFFS ATERMLIA A BER UL HAD SCARRIARSS o SCHF bar. c B ETF S bar Al
stro XPMF S AR B AR SCARR IR Z S o {8 A X LSOOIl py = B RS
B SEAE =BG 2 RERBRNTTS -
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$ cat foo.c
extern const char *bar();

const char *foo()

{

return (bar());

}
$ cat bar.c
const char *str = "returned from bar.c"

const char *bar()

{

}
$ cc -o libfoo.so.1 -G foo.c bar.c
$ elfdump -sN.symtab libfoo.so.l | egrep ’'foo$|bar$|str$’

return (str);

[41] 0x00000560 0x00000018 FUNC GLOB D 0 .text bar
[44] 0x00000520 0x0000002c FUNC GLOB D 0 .text foo
[45] 0x000106b8 0x00000004 OBJIT GLOB D 0 .data str

BRFE, AT DAFE 55— R IR B R g BB R R 5 Libfoo. so. 1 RBLAUTHEE - XIFFH
foo 15 | 2 H6E B = H ARSI SR AL -

FF 755 bar Ml str EUA 2 RY05E . FIHGE AT LLE S | TR o o] DL 2= e
R B U AT A 2 S A BT foo BERMFSEEL . IXREMLATEE 2 TE BN S 8T
4455 51 bar 51 st r HUHVE LR S IO T 0 3 -

ERYETT S bar Ml str i) —PEFE. o DIEXEERT 5 sl A [ 44 FRED T

5o 2 44 TUPHY T R AT — 10 R L BRSO Pl ASRT 5 o Il AT DU
AER, AT BRI IITIRE - 55— 0w, il A2 LR

HY . SRR IRDE AT 5 4 PRIR IR R R 7 F 3 B AR SRR 25 2R -

TETF R I H ARSI, AT DUBIE R AF 5 bar Ml str BO1E A4S 80 = B E ey Lk
PLEFEOL - FELUT R AREFHEILE B AR SO L H 32 (T 5 bar Ml stro ]
s SN EBRSUAFANBE S | Bl X EERT 5 o E A R0 E X 1 = HAR SR
Mo AT DUFERS R 2 SE B0 4TS S A (R BRI 11

$ cat mapfile
$mapfile version 2
SYMBOL SCOPE {
local:
bar;
str;
I
$ cc -o libfoo.so.1l -M mapfile -G foo.c bar.c
$ elfdump -sN.symtab libfoo.so.l | egrep ’'foo$|bar$|str$’

[24] 0x00000548 0x00000018 FUNC LOCL H 0 .text bar
[25] 0x000106a0 0x00000004 OBJT LOCL H 0 .data str
[45] 0x00000508 0x0000002c FUNC GLOB D 0 .text foo

G0 AT SRRSO B A HAB PERE T IR IL R IIFE. 121 TIF R AET XA bar Fll str
AP 5 BE ML 4 O XT B AL - AR S EELTT R IRAEE . 182 ILF 166 17T
R BT B (L AIR R
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WG B g I R AL BRAO AT S 8BS BN, 7E mapfile HIRE SCJR I FH 30 0K AR 15 ok
REELES o A — R B G ACHLR]. AT DURRE R AR 2 R 5 e O E E AR
PRROEZ T o R 5 72 SR VFBE R gl e R I A HA AT 5 4 0 J AR A2 - mT RS
GRHY B EhARIRE < " SCBREALE] - 140, W] DIB9S L mapfite 3. R foo
SE S B SR T I ME— 2 R

$ cat mapfile
$mapfile version 2
SYMBOL VERSION ISV 1.1 {
global:
foo;
local:
*;
};
$ cc -o libfoo.so.l -M mapfile -G foo.c bar.c
$ elfdump -sN.symtab libfoo.so.l | egrep ’'foo$|bar$|str$’

[26] 0x00000570 0x00000018 FUNC LOCL H 0 .text bar
[27] 0x000106d8 0x00000004 OBJT LOCL H 0 .data str
[50] 0x00000530 0x0000002c FUNC GLOB D 0 .text foo

HIRGIATE mapfite $5 < HIE TR FR Libfoo.so. 1.1« REARA A FREESL — P IATER
FRAE S P TR ORI S 3 o S EIEERRANRE SC o IHE SR Al 78 S8
AR R HH 6 P AT SE T RIATL AR Bt - 165 DLEE 9 55 332 LIRIARARTZE Al -

- ARARSEBERRAN AR, BB 245 o8 i it SCA 2 VR RROCAS R SRS o AT DL i
kBRI -z noversion EITHNHITE S Hi SCAH P AIEHURA T FTE 1 -

BRIGERCRGIRT . DWAURFrR 2R SHREQRAE L - IRAEEM2RFSER
TR S, BB A 1 AL B B DR

$ cat mapfile
$mapfile version 2
SYMBOL_VERSION ISV 1.1 {
global:
foo;
+
$ cc -o libfoo.so.1l -M mapfile -G foo.c bar.c
Undefined first referenced
symbol in file
str bar.o (symbol has no version assigned)
bar bar.o (symbol has no version assigned)
1d: fatal: Symbol referencing errors. No output written to libfoo.so.1l

AT LABEH] -B local A TifEms & 17 HH A B B BIRIRHE < " o il LLT 75 sk 2hd i b
— .

$ cc -0 libfoo.so.l -M mapfile -B local -G foo.c bar.c

A BT HAT SR B3R = HAR SR s SR AT 580 2 S Bre fan R L SRR €
o AR EEN BRSO AR E S (BASALBIF S48k - S5 R
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TF S4TSR 25« BN, R E—1> mapfile 5 H ED4EMTE < I CHRHY 7] 8
SERLH BRSCAFBC & BRI . 2 A0 — A rpia af EE AL AR B GERAETRF5 -

$ cat mapfile
$mapfile version 2
SYMBOL VERSION ISV 1.1 {
global:
foo;

local:
*;

$ 1d -o libfoo.o -M mapfile -r foo.o bar.o
$ elfdump -s libfoo.o | egrep ’'foo$|bar$|str$’

[28] 0x00000050 0x00000018 FUNC GLOB H 0 .text bar
[29] 0x00000010 0x0000002c FUNC GLOB D 2 .text foo
[30] 0x00000000 0x00000004 OBJIT GLOB H 0 .data str

IR P IS AR A RE S 7 BEGRIRAT 5 o B2t A A B (2 H AR SCAR A B AT AT
AL EPRCAER 2900805 g2 il BER g s IR 5 1 mapfile Y
b FRRRAS ST RCRAR R B9 5 20 SR BREBUH R vl B (1 H bR ST o A8 A 5 G kA5
o

Py

PRI BWAE AT DL b — ol e 2R i v ] vl B o H RSO R AE = B RS
e

$ ld -0 libfoo.so0.1 -G libfoo.o
$ elfdump -sN.symtab libfoo.so.l | egrep ’foo$|bar$|str$’

[24] 0x00000508 0x00000018 FUNC LOCL H 0 .text bar
[25] 0x00010644 0x00000004 OBJT LOCL H 0 .data str
[42] 0x000004c8 0x0000002c FUNC GLOB D 0 .text foo

B AT PIT SO O B BRSO G A 5 108 o B o ML BOK . i (o B
BERHY -B reduce JEINT AT DASH HI7E B ] 81 (o2 F AR SCHR I ST 55 -

$ 1d -0 libfoo.o -M mapfile -B reduce -r foo.o bar.o
$ elfdump -sN.symtab libfoo.o | egrep ’foo$|bar$|str$’

[20] 0x00000050 0x00000018 FUNC LOCL H 0 .text bar
[21] 0x00000000 0x00000004 OBJT LOCL H 0 .data str
[30] 0x00000010 0x0000002c FUNC GLOB D 2 .text foo

HERFF =

XY B O AR W L SCPFR 5 R PS50 - RO 0 L S
symtab 7 5 K ER - (F/TEBRARARND -2 strip-class WIT. SUHERERI 2 5
A strip(1). WTLLHCR N EBESCHFMER - F0T . o] AR SEAREY . symtab 7 55
% (BRSPS E Y

A LA A mapfile X BT ELIMINATE HUTRF SMIBR - 5 local 54 —HE. AT LLEEAE X

55, WA URERT 5 4 PRE ONRFIRR B SMIBREE < o DUT R BB A ek L —
MF S GERR B IR bar o
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$ cat mapfile

$mapfile version 2

SYMBOL VERSION ISV 1.1 {
global:

foo;
local:

str;
eliminate:

*;
};
$ cc -0 libfoo.so.1l -M mapfile -G foo.c bar.c
$ elfdump -sN.symtab libfoo.so.l | egrep ’'foo$|bar$|strs$’
[26] 0x00010690 0x00000004 OBJT LOCL H 0 .data str
[44] 0x000004e8 0x0000002c FUNC GLOB D 0 .text foo

ATLLBEA -B eliminate ZEMI{EAY 4T H A B B EOAIBRSE < " -

SMERERE

HCEE BRSO E SR EA R H ARSI S5 TR FFS R IR R E SR
Ao W LMEBITIN B S WS R EEALE R  fRHUE LI = B 2
JoK 9 RS -

BATIBE RS P 12T T B PR R B A e S« %, REREIHEIRY
tF CABIZSATETSIMRITAG ) - FFHZE A E R STPR R0 AL BE A R

A AT DL B RS DACEF B 00E - (AL T ¥ERS . AT DA B Eny B bR SO F e
P55 SHREAT 58 A BRI Z ISC AR o ia T SRR 7 (0 A LA B 5
FVESRPE B AT SHIB MR, NMSEdshkaff SRR . 2 E 6=, H
BYEE -

FHTERRIER

B PGt i T Ui MR B A5 SR R P8 1 B R 4 R 3 o IER T 4 ] S 5k M AT
TR AN B, dynstr RIEGEE AT48/NSCRBE WD 21T 73 5O
Zhe T XL, BRAETH LT RE R T B R L -

H T ER R S KR 5 0 B AR SCP AT RE 2 M DN RE B g 1R « Ty 1 o 6T

KRR = AR TR R B AR 2R 1Y - 2 nocompstrtab X o AT LU R 4 FE A%
AOMIXARIC -0 strtab, detail S fEE G H M) BT RO FEAT 747 B8 R IR 4 -
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kY A AY
4 R HH S
TE 52 B AU BRI ET St 7 B A IS R )G . R Reg i eSS A il

o BER gAY 5 oA B B SR TR ELA T o SR EET A AT R A SRR
FFe&R, REFSRUE RIS E LU LEBT 2R SN SER -

LS, R TS SR 7 T BT e MBS E R T - B AT E e
FRE, RSB SUEE AN 2RI AHR 1 ey SR -

GBI AP TS FSE Z H AR SRR @5 2 ER P TSR L dynsym & R HOCHK
TR HER dynstr WEFFAGNT S - BRAS - 9 SHETS . ZXETRNMESIT
IR I FEBRG — B AT Y text BRHU—HEF 7 - 165 Ulmmapobj (2) - (HAIILLERET. 12
T BERERR F v] DLBRBLX LT, AE P T AT LTI B E L -

.symtab # K HOCHRIF1F B 3K . strtab B & TERT A SO B FE U BRI T A 1F
o JREEATAREME SRR R —FR 0 HEA TR o (I BERRSREH AR -2 strip-class
I EETERE RO SR 2 IS strip(1), AT DURRIX LT AR HRI e -

RS R IR . XU B TR R R X o FAETERY
i ML

_etext
FrEREEE CRWESORE) JFHEE —MIE -

edata

AR RS M

end

- FTEBIRIEERE I -

_ DYNAMIC
.dynamic {& B9yt o

_END_
5 end fHlA . WITHEFRMIEAE. €5 sTaRT 5 —&2fett—Fifie H xS
PEHIE T R 77 8 -

_GLOBAL_OFFSET TABLE
xR YRR AR TR (LA SR (B g0t 79) RUSIH. SHETLX . WERBEMNETTK
PUEHE S | g E R XL RS [F B -K pic T4 100 B bn XA - 1F
Z JLEE 160 TTHHRHY “S5 A7 B TC RIS .

PROCEDURE_LINKAGE TABLE
X GRER AR TR LA ML R (BD pte 1) WUSIH. 5B TTX . HERHSETTR
WA S | R MR XL R S | I A -K pic ZEmigm iy B bR HF
o 55 L8 160 TTHRY) “S BT RS -

_START_
MARBHE —MIE - WS BEAEREERE. B5 _eno_ 75— dt—pg
ST E R ST S R ) T B 7 s -
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AR ATET SRR B GRS LT S DUE SO T SO A R 2R
(EFIBE AR ERHY -e EIHEE T — DTS IR REERNZNTS - S0, BERgEas 2=
HEHREATTSEIR_start, AEEH main-

FRIRTIREE K
SHRERRIAL A TAT R F SRR - T DL S0 55 L

. A MLRRISETE .
o VHSEHLINAE — AR BRIREE i FLOLBESF
o WAL — FISRE R BRI 07 R R SRR LA
o SRPIIIAE— FIHRE R S FER SR

CLEF I et ol S e S0, thonl Sk RIF B — P IhREA -

4 HEEE T RE AT A A BEPA TR ACRS N =4 5 B 5CHKE ELE H AR SRR TRE 1 R &
REEER o FARSCAFHIYIC RIIRE BRI VR R G Z IR T RIS Z BT Sk H RS
o IREEZRIE T DUSRHE—MHESE,  DUER G H AR R A P & 1 H RS
o EARSCPE RS EAHIE BRSO (R, B 2R B AR HREEK -

EZS B BRSO LR H RS ) 5 4 R R e n AL B T T LS DO REZRATSCHK « 2
e E DHREZERIC AL w1 as A2 B ] EE L F RSO o R T G i i (1 22
WECAL. - lEFRgER el & T i A AT E (67 H AR SCPR R S RE R B e ST AR 2%
DIRET - 165 ULER 296 TUHEY “THEE TS .

AN, 34 w] DATE e Gk o (1] S il 1 SCARA 7 SCIDRE - (67 mapfite AIBERZ S R ARHY
-M TR KX EETRE o (] mapfitle & SCHYLORE AT LLY™ 78 BO 5 AE AT A i A Pl B fi
H AR S HFE BRI ZIEE - mapfile % A T 70 R A L FTFHIDDRESS B HIGH RS -

AR ST ARG THEIARITIRE - 7] LA uname(1) LUK - 1 JEIFUAT -m 3T
735l o~ & BRI AR 2 FR « AT LABER] isainfo(1)M -v T iHoms RGURE (120
fE o B1TH 2R BARSCAFIZHREZOR 5 RGTDIRENH TELES. DU 2 S RESR A H RS
s B R S REE HAR SR AT -

BAR X ADRERUE 5 B AR SCIFRERIIEIEE « IXLEIhRERE S 1 B HARSUAFHY SR, I
FEHIRE S AEIZT TR A EARSCH: - AR ARGEITIRINE HARSUFRTERITIEE . A0
BITISANRESRR AZ HAR U - DhRE AT THR (4@ B ARSI 2 5Kl Sl
EEXE 5 H AR EORILECHY R GEIAT T 0L « B THRERRE e vl DU d Fe e B RS
IREER S RGUIRBLAITIRE . WIS B BR SR S8 2R H1] rhg B S £ 2 5K 401«

FFSIIRERN 5 B ARSI A R Bl o) aa AL SR IO R DI RE « X BEIDREE L T HR
SR =B MFESINESK, HEHEZTTINBER A S - TSR ER D
EBRSCIFPAFE L D RRECRH BB B X B AR ZhEERY R G T 1 1L
o FFSTIREE AR VF HARSCAF A 2 MR AL ER TS BB L AT ul DUE
SCRFE T AGEHVEUE - MR ARGTCEM T 5 K HIFTERATIRE . I LB TI ANRE
FEFZAT 50 - B LAUE FAAHIRIAT 5 AR USER - @ S IheE. W LIAgiE
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A B RTESIREA ML AR GE L o ECR YT LU ST RX L) RERY R GTHe it
S ALRISEF], F H OO A DIRERLSS I R GE SR B B i@ R SE - W0a AL BRI A
Sl DU BERFE T R G R - 21T B Ry ol DL AR S OIREER 5 R G fE
BERIZNRE . WILSERF S S 2 51 v BH M g £ e (2 5481«

H BRSO EDRERITT 5 DR f] Fl T M s 1T R ST A B R0 LR H AR S Hr
HIBREERT S o HARSCFDIRERITT S IhRE R il EDIRE . RIS - (2. & AT 5 I0RE
Y EBRSCPEAR AT DUE SCEBRSCAFEIRE - iXFME OLT . (LIDIRERT 5 RN 44 H —
AR RS DIRERITT 5 201« WERATFE BB EIEE. M2 AEMIHEERT 5 &R
R A4 H — D AT EALATIRERITT 5 L0 - 7E45 € RGLTCIE T RE L BIRITE O

T HRF S L 2 TR R SEE -

LU x86 7Pl T foo. o HYEBRSCAFIIAE o iXELIHBER FI T B H ARSI - Rl

AFEAEATIT S IIRE -

$ elfdump -H foo.o
Capabilities Section: .SUNW cap
Object Capabilities:

index tag value
[0] CA SUNW HW 1 0x840 [ SSE MMX ]

PLF x86 /Bl 'E/R T bar.o FIFF SINEE « iIXEEDNRERN H T B4 ER%K foo Fll bar « B
SEEMAER] BADEEIEE LA RINIIREE G - HoREIR AR B RS
ThRE -

$ elfdump -H bar.o

Capabilities Section: .SUNW cap

Symbol Capabilities:

index tag value
[1] CA SUNW HW 1 0x40 [ MMX ]
Symbols:
index value size type bind oth ver shndx name

[25] 0x00000000 0x00000021 FUNC LOCL D 0 .text foo%smmx
[26] 0x00000024 0x0000001e FUNC LOCL D 0 .text barsmmx

Symbol Capabilities:

index tag value
[3] CA SUNW HW 1 0x800 [ SSE 1
Symbols:
index value size type bind oth ver shndx name

[33] 0x00000044 0x00000021 FUNC LOCL D 0 .text foo%sse
[34] 0x00000068 0x0000001e FUNC LOCL D 0 .text bar%sse
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- ELORBI . SHEERT SIS @ AT 5 4 IR I IO RERRIRIT AU 2 4958 - L&Y 5E ul
FH BE e AR Al 1R B AR SCIFDIRERS AT S IhBERT AL s URRESE 71 Ty <R H
PRI EHREF I M S5 DO RE”— T FR AT AL LY E -

DIRESE SARML T VF 2P & W] DU AKX e A bR B AR S PSR BB BRSO %
PESHYER o BEPFDRE ] SR B R R« BEFEHREE SRR FEOR, (A RE R
PMREERITF RN 2RSS AR . A, ARREZ RS H0 R L M gE R a1t
FALBEE 2 PRl & #PRAHE - ol DL briRBhBE £ Bk 3 & SRR R G ThREUE T
Gifih, AEXT EARIREARSCAFHO(E AT AT RE 2 2R - QOSHT T B ALEE £ 4 PREF & #FR
i T EARSCAE s R 2 b AT A i B R SCAE SRR IR BT A ThRE R

LUT 2/ NI 4 a0l SCEDRE  LLRBE R g Bl WM 6 FH DI RE -

R EIRE
R SCPR T A THRE IR T AT 8 H AT LR SC PRI RSP R 4 S50 R St

B ATLUE X LA FEIhRE . HARRARR BE, HAUedos T HA M ThRESR
7,

A SE R FF uname(1) F -1 ETLE R REEHT 6 H K -
AIEEFLLT mapfile THIEE SCFBINREEK -

$mapfile version 2
CAPABILITY {
PLATFORM = platform_name...;
PLATFORM += platform_name...;
PLATFORM -= platform_name...;
+
A — A2 1 & APRERE PLATFORM JE 14 « "+=" T ZUAIMA(E v] LAY e i A B FR5C
A TIEE. =" T =Un] DU 5 iX LT fE - "-=" T =N A T Mi B A5
T HERR B D08E - LAT SPARC /il AT 4% B AR S foo. so. 1 FRIFVRRE T

SUNW, SPARC-Enterprise *F5& o

$ cat mapfile
$mapfile version 2
CAPABILITY {

PLATFORM = ’SUNW,SPARC-Enterprise’;
+i
$ cc -0 foo.so.l -G -K pic -Mmapfile foo.c -lc
$ elfdump -H foo.so.l

Capabilities Section: .SUNW_cap
Object Capabilities:

index tag value
[@] CA _SUNW _PLAT SUNW, SPARC-Enterprise
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] B AL H AR S AT AE SCE B IIRE « Al FRHXEEIhBE R B —id . 5 CEA R E R
SR B A ThREEEK -

i (A =" P AR (L7 o A (e g A P B o7 F R SCPF T RESR PR 5 ThiE. Al
PAM mapfite 2% M HARSCAFRIE A LIRE « &5 & (1= pLATFORM JTER] "=" JE AU
{H, AT DU R R 222 By B bR SO AT S F G D REE K -

BATI R T 2 AR R T & A MREE S S H AR S E U B ThREEK - (X
Y EBRFC R B SR — 5 ARG A A RAHVLECR . A B RS -

FEREEMGOLT, FrE e E IS SRA M. EIFLREIFIhEE RS n] s ks Ky
RIEVE. SR - BEFDORER Y Al fE it aid SRR FCRS . R TR 2R RS
i

IR ENINRE

H AR SCAHTHH SALEDRE AT UPRIR AT L ST BRSO s EAR SR E T S I AR Gt
WILFEALREPERFR - ol DUE L2 AP EALENEE - HARIRI el T F 5 DIRE

S AH T AT AR

A] i SE TR uname(1) Al -m I 2R ARG THEALEAF 2K -
AR LA mapfite iBEE TR LIIAEESK -

$mapfile version 2
CAPABILITY {
MACHINE = machine_name...
MACHINE += machine_name...;
MACHINE -= machine_name...;
+
A — a2 AT BN G FRFR & MACHINE JE 14 o =" T2 2RI E AT LY ek A H
PR ER T EALEEE, 1 =" TN DU R XL ThRE - =" T2 =N E A T M
FURRSCPEHERR L BEALIAE - DU SPARC BRI 44 FR ST foo. s0. L BRIIERSE T
sundu THENLIEEZ R

$ cat mapfile
$mapfile version 2
CAPABILITY {

MACHINE = sun4u;
+
$ cc -0 foo.so.1l -G -K pic -Mmapfile foo.c -1lc
$ elfdump -H foo.so.l

Capabilities Section: .SUNW cap
Object Capabilities:

index tag value
[@0] CA_SUNW MACH sundu

A] EE AL E RS AT DUE SO SALENRE - T RHX LD REW R B —ikd. & CEERATH
PRI B A TTREEEK -
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A (A =" T 2R (e 7 s (AT g A P B E o2 B B SO ] BESR BEAO (AT T SEATL D
AE. MMM mapfite A% M H AR SCAFRILF FALINEE - 455 6 12 MACHINE JE AT ="
EZCRINR{E AT DA Rt R 2 26 B B AR S FRRI AT A TSI REEOK -

AT R 7 2ARE R G L BALBE 2 PR BE RS B bR SCrF e R TR LEIRE
ZOK o A BARSUEHIC RV TH R Z IR 2 — 5 R TH R PRAHDLEC . A
EESEEE

FERERIT, FRE T EHG S U RE M, EIFLEFIRER Y Al S A
W RGN ISR - BEAFThEE RS Al Rt (AL R CRS . A TR 2 &
il .

FRIREE A IIRE

H AR SCAERIBEE D RE 1] AR AR G IE RPN T H AR SR R E T 5 T R HORE (R 25K . 1
s PRIATE EAE L &x86 14 A LEHY ] HIHY MM BL SSE DHRERYUARS -

ATLAGEF BAR mapfite HEARINBE(EIHREZ K -

$mapfile version 2
CAPABILITY {
HW = hwcap_flag...;
HW += hwcap_flag...;
HW -= hwcap_flag...;
Y

FER— B2 MRIARRE CAPABILITY F5 Y Hw B 1. IXEEARIC R EF DI RERITT 5 &
e =" TR E v] DL FE A H AR SR E A REAF IO RE . 1M =" 2] DU sk i
DIRE - "-=" T 2CHMREL ] T Mt E BRSO HERRBE £ D BE -

XfF SPARC & %%, WE{FIHEETE XN sys/auxv SPARC.h i AV {H - XFF x86 R&%. T
HINRERE LN sys/auxv 386.h HIf AV {H -

LLT x86 /Bl i BH IR mmx T ssE 7 B B AR SCHT: foo. so. 1 ZORAYREFFINAE -

$ egrep "MMX|SSE" /usr/include/sys/auxv_386.h
#define AV 386 MMX 0x0040
#define AV 386 SSE 0x0800
$ cat mapfile
$mapfile version 2
CAPABILITY {

HW += SSE MMX;
}i
$ cc -0 foo.so.l -G -K pic -Mmapfile foo.c -lc
$ elfdump -H foo.so.l

Capabilities Section: .SUNW cap
Object Capabilities:

index tag value
[0] CA_SUNW_HW 1 0x840 [ SSE MMX ]
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] B H AR SR ] AL SRR D REE  REFR W BB AR 25 & 2 1 A m] B H RSP
FRRYEMTREEIHREME - 7420 cA sunw._ Hw_ 1 {ELE XS KRS A MBI TH24 OR B 5y
iR BREIEOLT . XK S mapfile FEERIBEMFIIREAL & -

I (A =" P R (L7 o A AP A P B o7 H RSO m] RESR P AT RE(E D RE . o]
LI mapfite @2\ HARSCIFRIBE FFDNRE R o 255 (A2 nw AN =" 12 2R
{E, AT DU R R 2225 By B AR SO TR REE DD REEK

LU 78 o] sl A ] 8552 o7 B A5 SC A foo. o E I R DHRERTE . (1 EAN B LE
S bar.o H o

$ elfdump -H foo.o
Capabilities Section: .SUNW cap

Object Capabilities:
index tag value

[0] CA SUNW HW 1 0x840 [ SSE MMX ]
$ cat mapfile
$mapfile version 2
CAPABILITY {

HW = ;
}.

$ 1d -o bar.o -r -Mmapfile foo.o
$ elfdump -H bar.o
$

WBATHBERRE 241X R GTae BAURE (- DhBE R 2) 78 H AR SCIFE SCHEATRE(F DD REZE
Ko WERTTHEWE EATRECFIREZR . WA 2AEIZT TR A B ARSCHR - Bdn. iRt
FEABEMEA ssE DR, M 1dd(1) RiFim A EE %

$ ldd prog
foo.s0.1 => ./foo.so.1 - hardware capability unsupported: \
0x800 [ SSE ]

IR R R AR EN S F R STPE % A A5 8 T DL B P VS0 3 0 T
Bi. WS 223 TURE S T IR L5 H RS HE -

RSB AT DUFE T R LRSI BB TR « SR 0T  SE (T ez
R T LG 24 i 7 i e PR I 4 ORI - 15 L3 66 T )
HEPE S BRI

FRIRE T RE

L BRSC PR ECHE A AR R TV i P T AR B R E « P T
BN APT - EIRT. ATIRBIRE— B DhAe 5 B RSO b M DL R i
B2 IR A 5 -

ELBRSC P T LA B E AT SEMHE SO BRI -SRI HEEHE S 75 T TE e PR e
PRI A LS -
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64 L HBRSCAF AT AFEHA - FEBATHS . ALZ0FE 32 (Lt [ A A e ] -
BAFTHRERRE R TE sys/elf.h HIE XL -

#define SF1 SUNW FPKNWN  0x001
#define SF1 SUNW FPUSED  0x002
#define SF1 SUNW ADDR32  0x004

ATLABE AT mapfile TEEPRIAXEEE PR IIREZ K -

$mapfile version 2
CAPABILITY {
SF = sfeap_flags...;
SF += sfcap_flags...;
SF -= sfcap_flags...;
Y

CAPABILITY #8411 SF J& 1 nl M {E I FRiC FPKNWN ~ FPUSED /1 ADDR32 HHH(EE —1> -

A EE AL E AR AT LR S B ThRE(E - BERRgnERas il A& 2 M A v 2 L H AR
SRR DDREE - KR THREIR TTHE mapfite f2Ht o BRETEOLT . (BT mapfite (A
R 55 A BEE (L H AR SRR A EH & -

AT (A =" 1 2Rt (7 i (AT i A P B 82 B BRSO FT RESR PR AT R (E TR o]
LA mapfite B2 6] HARSCAFRVEEDNRE R - 255 (A =S sF AN =" 1 2Ryl
{B, °T DUA R AR sl i B BRSO BT B DO REEESK

DL R 9 ml #sil g A AT 8 E 7 B AR SO foo. o & LRI A SR ThRERE . ([ H R UiETE
i S bar.o HH o

$ elfdump -H foo.o

Object Capabilities:
index tag value

[0] CA SUNW SF 1 0x3 [ SF1 _SUNW _FPKNWN SF1 SUNW_FPUSED ]
$ cat mapfile
$mapfile _version 2
CAPABILITY {

SF = ;
+
$ 1d -0 bar.o -r -Mmapfile foo.o
$ elfdump -H bar.o
$

B Ih e s st AL IE
ATEAN R 77 AR YR M IFE £ cA_sunw_SF 1 HU{E -
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%2-1 CA_SUNW_SF_1Mi#g4tHr:E

HHAIRER

LPNCaL S

BN 2

SF1_SUNW_FPKNWN
SF1_SUNW_FPUSED

SF1_SUNW_FPKNWN

<unknown>

SF1_SUNW_FPKNWN
SF1_SUNW_FPUSED

SF1_SUNW_FPKNWN
SF1 SUNW FPUSED

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

<unknown>

SF1_SUNW_FPKNWN
SF1 SUNW FPUSED

SF1_SUNW_FPKNWN

<unknown>

SF1_SUNW_FPUSED

lttfr%ifﬂ%iﬁ_)ﬂ F AW E N H AR S EF] mapfite (H o WHERATFELE . SUNW_cap
. BE LT NS cA SUNW SF 1{H. BRI E SF1SUNW_FPKNW £ SF1_SUNW_FPUSED
s, B2 BRI T RE & AR R -

R4 ThRe i == B PR I Ab 3B

{5 SF1_SUNW_ADDR32 EXFIHREFREFRIRIY 64 17 H bR SO AT A0 & 75 52 32 ik 23 (Al
L RACEIARAS o 2RI T EBRIRIY 64 117 B AR SCEE AT ST HoA 64 77 B FRSCHAC B #
1. LW ENESMH sF1_sunw ADDR32 PREFFITHRIN - 1E 64 ik A F B €1 H AR
R HEIAY SF1SUNW_ADDR32 Bl L 5% cA sunw SF 11H. Z1{H 2 NhE B g g gl
S i ST A B

64 N AT EAT SO TFEERY SF1SUNW_ADDR32 B AT AR 5 5= B R R 58 T 32 (it
2310) o I FR E A 23 6] (RS S R AR R BT AR AR - (ERC SRR N, i B kRSO
EBTERR @1y 32 [t bk 22 (B 2E A, TCie H2 A SF1_Sunw_ADDR32 ARG TRRIA -

64 i u LS H RSP AT LU SF1SUNW. ADDR32 bRt « 1HE. R A Hithik 2 [B] Bk
f 4 SF1_SUNW ADDR32 Fridi EI’U 64 N W HUT SO, - AL, 64 {1 SF1 SUNW ADDR32 =
H FR ST Z5UE 64 11 SF1 SUNW ADDR32 HJ HAT ST A5 01 «

%&i‘xﬁﬁﬂﬁ%fiﬁi?zﬁﬁﬂ’] 64 L AT HAT SCHBT 35 8% 64 fi SF1_SUNW_ADDR32 F: = H iR
Xt BSRAERE

$ cc -m64 -o main main.c -1foo
1d: warning: file libfoo.so: section .SUNW cap: software capability ADDR32: \
requires executable be built with ADDR32 capability

BT ANSZEREY 64 (L AT T SXAF IR 1T 5 8
BPRSME RSB RSk -

F| 64 {1 SF1_SUNW_ADDR32 $L %

$ 1dd main
libfoo.so => ./libfoo.so - software capability unsupported: \

0x4 [ ADDR32 ]
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$ main

1d.so.1: main: fatal: ./libfoo.so: software capability unsupported: 0x4

AT LL{# ] mapfitle Bifi SF1 SUNW ADDR32 A=k AT HHAT ST -

$ cat mapfile
$mapfile version 2
CAPABILITY {
SF += ADDR32;
+
$ cc -m64 -o main main.c -Mmapfile -1foo
$ elfdump -H main

Object Capabilities:

index tag value
[@] CA SUNW SF 1 0x4 [ SF1 SUNW ADDR32 ]

BIENF SRR R

TF 5 H  EAE B FAR SRR 0 2 1 sBEp] . ELAE D SEBIERET X e hRESE
AT TR . BEARIGOUT X BESTIR S A X TR (i & A E AR - A]
LB S — 268 FH O i o 25 AR (A MR 11 o bbtdl FH S 5 8o DAL O SE 48] T L — k2
HER BRI o MBI ST LG getisax(2) BiE RELLIEE
S AL BRBCE B BT S5 - BT, EE MRz @A, a4z

T8

55 IRE MGG H AR SRt 7 — R XL BEMLHIE RIS . ARG m A
R T RN AT S o AT DRI 2 A B, R H S AR ThBE R . XLk
KB 5 1E B AT R GERIER A BRI ] UL — ke & B B SIS FAR S - s AT gk

BREFHEHMFSIEEER . LR S RV EHITRE 4IRS -
TELLR R, x86 HFR S foobar.mmx. o £l foobar.sse.o & FH R KA foo () F

bar (). X ERESE 4w 15 20 (56 mmx AT SSE 454 -

$ elfdump -H foobar.mmx.o
Capabilities Section: .SUNW_cap

Symbol Capabilities:

index tag value
[1] CA SUNW ID mmx
[2] CA SUNW HW 1 0x40 [ MMX ]
Symbols:
index value size type bind oth ver shndx
[10] 0x00000000 0x00000021 FUNC LOCL D 0 .text
[16] 0x 24 0x le FUNC LOCL D 0 .text

$ elfdump -H foobar.sse.o
Capabilities Section: .SUNW cap

Symbol Capabilities:
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index tag value
[1] CA_SUNW_ID sse
[2] CA SUNW HW 1 0x800 [ SSE 1]

Capabilities symbols:

index value size type bind oth ver shndx name

[16] 0x00000000 0x0000002f FUNC LOCL D 0 .text foo%sse

[18] 0x00000048 0x00000030 FUNC LOCL D 0 .text bar%ssse
Hep g BARSF RS — N RERT S o] LIBRIREHBERREL fooss* () Ml barss* () = L
I iﬁEﬁY#L%%X*Ahﬁ@ﬁmgﬁmmnMQ%ﬂ%oNmmﬂ&
bar () AL NERS I X 2R 5 A T AL, SX AT MR L2 — R

PRAE T DLRFX AN HAR SRS foo()
JREIH . HERE S B bR S shie
WRAFELETTE R SCAEThEE . BB 2 B SEF N 24 A = BT ThRE « 5K
) ¥l bar()

RERSI -
Fr b FF1E = foo(

M bar () HIBRESEGIH & o X ELERE S AT 9 L 2
ARSI o AT AKX BEER R S5 | o6 AN 2D
LA

ZRRBHEHEEIIRE . R R AR BT T

H%%%*M(m%%ﬁ%%%ﬂﬁ)

$ cc -0 libfoobar.so.l -G foobar.o foobar.sse.o foobar.mmx.o

$ elfdump -sN.dynsym libfoobar.so.

1 | egrep "foo|bar"

[2] 0x00000700 0x00000021 FUNC LOCL D 0 .text foo%mmx
[4] 0x00000750 0x0000002f FUNC LOCL D 0 .text foo%sse
[8] 0x00000784 0x0000001e FUNC LOCL D 0 .text barsmmx
[9] 0x000007b0 0x00000030 FUNC LOCL D 0 .text bar%sse
[15] 0x000007a0 0x00000014 FUNC GLOB D 1 .text foo
[17] 0x000007c0 0x00000014 FUNC GLOB D 1 .text bar
A E R ST RES B 2 R ThReRF 5 DL AT I THRE R H1 -
$ elfdump -H libfoobar.so.l
Capabilities Section: .SUNW cap
Symbol Capabilities:
index tag value
[1] CA SUNW ID mmx
[2] CA SUNW Hw 1 0x40 [ MMX ]
Symbols:
index value size type bind oth ver shndx name
[2] 0x00000700 0x00000021 FUNC LOCL D 0 .text foo%smmx
[8] 0x00000784 0x0000001e FUNC LOCL D 0 .text barsmmx
Symbol Capabilities:
index tag value
[4] CA SUNW ID sse
[5] CA SUNW Hw 1 0x800 [ SSE 1]
Symbols:
index value size type bind oth ver shndx name
[4] 0x00000750 0x0000002f FUNC LOCL D 0 .text foo%sse
[9] 0x000007b0 0x00000030 FUNC LOCL D 0 .text bar%sse

Capabilities Chain Section:
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Capabilities family: foo

chainndx symndx name
1 [15] foo
2 [2] foo%smmx
3 [4] foo%sse

Capabilities family: bar

chainndx symndx name
5 [17] bar
6 [8] barsmmx
7 [9] bar%sse

FEIZITHF . X foo () Fl bar() IFTHSIHRWERE 2R S . A, a7 EERTRE
R L R B N DHRE R DI 5 [ 5201 - i TR R P 2 R i > R 51k 5 U E
TR A AN RERREL - 5B — VA BRI IMRE 2 A — IRTETT 4 » X foo () I
bar () HYJEEEA A 2 ELEGEE B3 — YO LR R B8R Bl - s (s A T BE R
VI ZHRE, AT DO e B A 2 -

TELLFRBIH. EERGEA TR mvx 8 sSE S8 - foo () Y515 LB T EFFRITTIRE
SCAFs DR I AT A AT B E 5 |

$ LD_DEBUG=symbols main

debug: symbol=foo; lookup in file=./libfoo.so.1 [ ELF ]

debug: symbol=foo[15]: capability family default

debug: symbol=foo%smmx[2]: capability specific (CA SUNW HW 1): [ 0x40 [ MMX ] ]
debug: symbol=foo%smmx[2]: capability rejected

debug: symbol=foo%sse[4]: capability specific (CA SUNW HW 1): [ 0x800 [ SSE ] 1
debug: symbol=foo%sse[4]: capability rejected

debug: symbol=foo[15]: used

TELL R sfleR, mvx af . {H sSE R ATFT o foo() Y MMX THRE S ] i ke (F 1] B E {315 |
A -

$ LD_DEBUG=symbols main

debug: symbol=foo; lookup in file=./libfoo.so.1 [ ELF ]

debug: symbol=foo[15]: capability family default

debug: symbol=foo[2]: capability specific (CA SUNW HW 1): [ 0x40 [ MMX ] ]
debug: symbol=foo[2]: capability candidate

debug: symbol=foo[4]: capability specific (CA SUNW HW 1): [ Ox800 [ SSE ] ]
debug: symbol=foo[4]: capability rejected

debug: symbol=foo[2]: wused

QRAER] — R GE L 2 D ThEESEH. MR A — AL RS SR e 4% — 58481

v TSGR ARIThREE M e T A E S & BRI I REA -
o ESCUFRWLBE RS PRAVHRE LI T A€ ST RALBE ¢4 FRA T REL -
o BORHIBECFhBE(E PLSE T B/ N RE I DD REE -
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WS I RERE R I MDD RERRBUR B RS - 165 UL 360 TTHIHY I REfERE R (FF
SETALPEER ) 7o ol R R 5 |75 BA T TIN RE AR ot e O TR - 7RIS R
¢i@ﬁﬁﬁﬁﬁ$ﬂu%@%ﬁ%ﬁ%%%§m,#Mﬂ%%@ﬁ%%%ﬂ$ﬁﬁ
LR

WRRMBEATSIEE. AAMER LG OUT . gl dsJC 50 R B B R BV m] figb X
PSR - Bl FESHAS ST SO w] DATEREERGmER I A AREF A2 T S0 T S i A
RRER I o M BB SC H 0 GG R SO 52 PR 377 R 85 th ] DUFE B2 G BRI ARS8
SE o TEIXEEFOUTN Il AT EOE T B R T IX L e A 5 A

Ak WEREEA TS IhEE. L AURYE I R RE R R IUENT R A - Ty 1 (IS T R
BFZ5E AR [RINYE S BSORBE, HIUE AT « HEALHS BN RE &Y
FITA VA A e o R R R IR B 1T - AR AEERITT S 2hRE. FTREA — @ AL
MR R, FEDHRE R B 1 T8 5 e R S s e 85O HL B o R T AT 3R 5
HEATIERESE R (A, AT AN -

7 - BORIE S 1 FEBE BRI (WD RERK B, B P R B S REGHE R KR 2 PR3
BRI o (AT I REER Ry 28 I u] PSR SRR A X B pR A AT 052 = AT
NS EEVEE 5 RAT 5 DhRE BRI o BN AT A2 RGP EAHIR] - MAMNAEE R SCAFTE
G BIRS TR EL - B ARSI ot 32 R4 R 500 5 1 A B2 B[R] — - B bR

IR SIRELIRTAR S

FER A EBRSCHERR T DASR U 2 W00 RS, P g S e T— 1
Gio Rid. JESIIAERE LR SURE A E R N RIS . 155
%afmwwm@ﬁ%m%@ﬁ%WwE$¢ﬂmﬁy#¢ﬁﬁ%¢Mﬁw@ﬁ§m
FEREH I -

AT R BIREIEAAL foo. c FRHUEHETH foo, LURMFSENLAPRTF AT 8 o ISR ATER R
FITFREMLE TG, D KBIIPRIRE T RNIIIARE - MU bar. ¢ HHY bar () #E{TXTIEE
BT S - 2A)5 . @i bar () 5 foo (UM MINRESLBILH & G = HARSF:

foobar.so.1lo-

$ cat foo.c

char *foo = MACHINE;

$ cat bar.c

#include <stdio.h>
extern char *foo = MACHINE;

void bar()

{
¥

$ elfdump -H foobar.so.l

(void) printf("machine: %s\n", foo);

Capabilities Section: .SUNW cap
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Symbol Capabilities:

index tag value
[1] CA _SUNW ID sundu
[2] CA_SUNW MACH sundu
Symbols:
index value size type bind oth ver shndx name
[1] 0x000108d4 0x00000004 OBJT LOCL D 0 .data foo%sundu

Symbol Capabilities:

index tag value
[4] CA_SUNW_ID sun4v
[5] CA_SUNW_MACH sun4v
Symbols:
index value size type bind oth ver shndx name
[2] 0x000108d8 0x00000004 OBJT LOCL D 0 .data foo%sundv

N AT LLS I H bar (), ELIZTTHVEE BRE P P8 5E B 5 RJZ R GE IR foo [USEH -

$ uname -m
sundu

$ main
machine: sun4du

HEAREEES IEFZTTHR T E4F N S ET RIS, SHEIEHEBOCT Al =B iR
SRS —HE - 165 UL 160 TUHIAY “SOLETC RIS - 5 ETCRHIEES I
RS 2 TR EE R al i S [ R A HepT FR /5 [ R e ot s - X
Tefr g e B R (L ST 2 R SO B R B g ik

Ak RS HREIEE R I AL EARRACRS - SN R T SO R S |
FERGR I UE TIORE « 72 TP SR 55 DR R 5 | F AL U 2 R e I PR 1
RIENTIRES DU ST RERERE e NPT S DhBE R S thdb AT s - AR £ — ol
bar.c HH bar () 51 HGE I OLEANACES . I8 2 ] SA T SRR SOR B EIZ T
PTEEN - BREEOLT . RS FEEE R R -

$ cc -0 main main.c bar.c foo.o foo.l.0 foo.2.0 ...

warning: Text relocation remains referenced
against symbol offset in file

foo 0x0 bar.o

foo 0x8 bar.o

R B DR — PO 2 4% bar. c GiF N SAETCR - HE, HER A ST RS
FTE TS DhRE BRI AT A 5| AL A1 N 5B TER . ST I -

AT CLEE AT S5 DhREMLA TS (PRI . BT (56 A5 T sy H AR ST 382 g — 8
p s Rl e —Fi R Oy RAG R AR R 4 BE U AL AT S DD RE B - ERR
Bt 1 A EHE VT )T - FREURERSRCERT SRR 2 IR BATR AL "
VFRHEE & ONBS BRI R FF L RS o R DA b — A n Bl LLEE 5 5 DO RER
X

ZX o
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$ cat foobar.c
cat bar.c
#include <stdio.h>

static char *foo = MACHINE;

void bar()

{

}
$ elfdump -H main

(void) printf("machine: %s\n", foo);

Capabilities Section: .SUNW cap

Symbol Capabilities:

index tag value
[1] CA_SUNW_ID sundu
[2] CA SUNW MACH sun4u
Symbols:
index value size type bind oth ver shndx name
[1] 0x0001111lc 0x0000001c FUNC LOCL D 0 .text bar%ssundu
Symbol Capabilities:
index tag value
[4] CA SUNW ID sundv
[5]1 CA SUNW MACH sundv
Symbols:
index value size type bind oth ver shndx name
[2] ©0x00011138 0x0000001c FUNC LOCL D 0 .text bar%ssundv
$ uname -m
sundu

$ main
machine: sun4du

¥ BRI RERR AT S INRE
B b G LU BRIV T S ThRER E ARSI - QIR R T QIR 5T
it RESRER 2B IR R

T DAfof FH e 4 e R S E PR ST D RE R v B (57 AR ST 8 SURF 5 ZhRERY
AT EENLF ARSI« (LA DORER S 1740 o {3 I BE B g A - 2 symbolcap WEFFE LN &
MAFHINAE - HARXAFPHIFTH 2 )5 R O R a5 1 5 DhRE

B o FTA 2R BURIES RN R ER BRI H 55 S IIRERHK . X ELRe iy
5Bt A 15 2 9 H AR S D RELL AR 70 A EAT DI BEARIATT - WIARE L PBERRIA
(SR e iy 11731 DE R

XA RS 2R R LR H a5 - SIS FTE EE AL

FORKHK, fEREEE G I E RS R GBS T E T S = H AR SRR itk
T E BB B 2R 5 .
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iE - -z symbolcap EIWUEH TH & B IR SR hRE T E R - X TE RS/ SIhEEN
ATEEE AL AR SO SRR B BRSO D RERI AT 5 DORERY o] B E (L B bR ik
ICR - iRt A vr B g a2 A B AR SUH S AR e 0 5 52 (b i T B i 1 H B SC
TEoReI B bR SR A -

TELLTFRBIHR, x86 Al B E {37 H AR SR & P 2 R BKEL foo () M bar () « L HE BRI
LG 15 0 75 2 mmx Ml SSE TEFIRE o {EIXELRFIFR. DhREH £ R D REFR IR Wi T
i o ARIATT AR 2t MBS B 5 A E - REA R AR, Bk
Gl e 2 BRI — R T REE A PR -

$ elfdump -H foo.o

Capabilities Section: .SUNW cap

Object Capabilities:

index tag value
[@] CA SUNW ID sse,mmx
[1] CA SUNW HW 1 0x840 [ SSE MMX ]

$ elfdump -s foo.o | egrep "foo|bar"
[25] 0x00000000 0x00000021 FUNC GLOB D 0 .text foo
[26] 0x00000024 0x0000001e FUNC GLOB D 0 .text bar

$ elfdump -r foo.o | fgrep foo
R 386_PLT32 0x38 .rel.text foo

T ARAFHEAN AT B AL H AR SRR 1 5 DO RE AT B o F AR SCAF

$ ld -r -o foo.l.0 -z symbolcap foo.o
$ elfdump -H foo.l.o
Capabilities Section: .SUNW_cap

Symbol Capabilities:

index tag value
[1] CA SUNW ID sse, mmx
[2] CA SUNW HW 1 0x840 [ SSE MMX ]
Symbols:
index value size type bind oth ver shndx name

[25] 0x00000000 0x00000021 FUNC LOCL D 0 .text foo%sse, mmx
[26] 0x00000024 0x0000001e FUNC LOCL D 0 .text bars%ssse, mmx

$ elfdump -s foo.l.0 | egrep "foo|bar"

[25] 0x00000000 0x00000021 FUNC LOCL D 0 .text foo%sse, mmx
[26] 0x00000024 0x0000001e FUNC LOCL D 0 .text bar%sse, mmx
[37] 0x00000000 0x00000000 FUNC GLOB D 0 UNDEF foo
[38] 0x00000000 0x00000000 FUNC GLOB D 0 UNDEF bar
$ elfdump -r foo.l.0 | fgrep foo
R 386 PLT32 0x38 .rel.text foo
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BUFE AT LURFIEE B BRSO 5 80 2 A IR) e SR B ELAl B AR SR . 5 AR S DD RES
B, DAA R ATHT SO B S H RSO o EAh . RS HR AR R B R A SE ] (B
SALMRF S hRERIALB) DS [ SEATHEERS - ERE Sl al EATE SRS 8
F R B S BITE (T R 55 B3 WA -

FEIZTTHY . foo() Al bar () KIEMSIHLEMESISEH - Ak, WRAGHEEHL)
BE. 1T P 2 IR B T S5 ThEESE Bl -

ThRE & ST

EFEHT . BOPAA R B SCE R T REER E R REEN AT A5t EHTIZE bR
SO fHR . 2HE BARRIIRER DRI R G T AL - W] LLEE 2 504 T /T ER Y
L. A AR TR ZE TR B RE R bR ST AL AR -

LR AR SEG], D ER Al S BEFT R DIRERI R GL - X TR RS, 121THT6E
BREF 2 HE T FRIORE. RIS IEFRDIRERSEHI L] o AR B TR SRS W] LL
LTIV R P MDD RER & AN 2 RGURBLIHEERE & - 1o, LA
R SCAR R LA AU T RE B IEFF 52 S AT
BRIBERGIHE RGINEE. W AEFTOIAML. S IRINSUERIIAE -

LB & R4 o] FH T el H ot I E R 4 -
LD PLATCAP={name}

R CEE AR -
LD MACHCAP={name}

PRIV BEALBE 2P -
LD HWCAP=[+-1{token | number},....

PRIV BRI RE(E -
LD _SFCAP=[+-1{token | number},....

PRI R D REE -
LD CAP_FILES=file,....

FRIRR AR AT RE A T BE Y ST -
IHAEE IR AS B LD PLATCAP FlI LD MACHCAP 43 Bll#257 € S & A FRIIF4F Ep RN F B LRE 4
BRI FERF B - 155 ILE 60 TUHRY “bRiR A TR IR 61 TUHRY “briRit BEALThAEE”
IHEEF BEAS & LD HWCAP FlI LD_SFCAP $2571E 5 1R BUFRIE S RAE N T RERI T 5 R
X 1HS UL 62 TUHHIY “briRti R haE"FIEE 63 TUHRHRY “bRiREKEEThRE” « frid i ml L2
g -

"+ HISCRE FECRE R RUTIREAS B TIRE T - - BISCRE BN T REH IR
JGHITORE « ERD "+ - R T B W TBEE B (CIRE
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MMERIE A ThEE 2 S B ot IR DI REFF B RIRBR G - JEHEILT . HIIRESEHIR S
AT R PR — D ARRE TOIRENV AT LG - AL, Ay DUE AR IR B i 0
REFA I e 1l (5 FH 2 RE B2 58 O AU S 451 e P A A S5 481

ANINThEE 2 S B0l — D5 (L EE AT RER BE - NSRRI ER s (H ] RE S T
I THEERSIRIMES o G4, vl LLEIEE R £ AR 51| LU mapfile 72 SCHFUITIRE - X
LR BT LUBEFH printf(3C) BIAELBTIROL - 205 SRS RIThREH & S0 M o<
HREBRSCAFR A o FEXS _REH SEPR I RE 2RI TomS 2 1. THEER SR LLIF AL I i
ATLHEREE AW - ANl AERSEHIR S A I ZORIERET R B TheE . HARGHF
RIEPLLLINRE . MHRR IR ENERIIRE. B2 ACRSSEHRE ok AT

URAEA Lo_cap_FILES EENEFCIIRESR & M2 R4S ThREXT R AT A R E
TIHRERY H AR SR A TRAIE - TR tWRIE TR . BONYF 2 ARG BRSO EK IR
PATRGIIRE - DIREN LA B AT vl BE 5 B AR 58 H AR SUIFJTEE LRI T -

THRE LI 0 B AR A B (6 F T $e 4t B AR X AR A ThRERU R 5% - LD CAP FILES
BN Y T PE SR AR SO - BEG oI DAGEA - i Thae . R REE 1
K hRE RV & FPEH] - RGN ELINRE S T2 F A LA .

Fan,. BZE M x86 THEEH KR 1ibfoo. so fll Libbar.so» 1XEEH PRI SN
SSE2 FE X WA TIAL R ZhRE RN - EFXT mvx F5 S AT ILAL BT REEL. LA A TR B ThRE R
FEE . JEERGRIRTHREL T sse2 fImMx o BRETE T . AL 2R sse2
g

Al A A Lb_HweAP & SUIHIBR sse2 ThRE .  MIMIRR I 1ibfoo. so Al Libbar. so {5 %X MMx
LTI K8 - %8 L LD CAP FILES fix R IG5 2 i AT 38 SO A R4 o

$ LD_HWCAP=-sse2 LD_CAP_FILES=1libfoo.so,libbar.so ./main

Al DLy s sse2 F1 mMx THEE. #E—27 %% 1ibfoo. so 1 Libbar. so PRI A {5 FH i FH 15
o

$ LD_HWCAP=-sse2,mmx LD_CAP_FILES=libfoo.so,libbar.so ./main

i - AT DUCE 21T I SRR e 2 W R W 22 N A AR 7 i W] EhRE DA K B I B BT

fE -
$ LD_DEBUG=basic LD_HWCAP=-sse2,mmx,cx8 ./main

02328: hardware capabilities (CA SUNW HW 1) - @x5c6f \
[ SSE3 SSE2 SSE FXSR MMX CMOV SEP CX8 TSC FPU ]

02328: alternative hardware capabilities (CA SUNW HW 1) - 0x4c2b \
[ SSE3 SSE FXSR CMOV SEP TSC FPU ]
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EEfE

EEAE
G T E SRR R AT RTE B S S EGTIME o e A SRR E R AT
HEENR A TR - R LA R FTE HA B E (LfE B 5 AR .

HENAAHEFEMRA S, HalGE 2 I RIRSH AR IR E - AR
i BRI AR o 3 RS R B = AR SCA B ENL - 28 160 T “ 51
ETCR MRS Ao RS B R e - 58 RS w] LR R A, T —
/NI HRCRE X (RS B (VLA T B TR A 14 -

UBEEN
UNFRRHOLRS B LN T ] DAFE S B (o P e A A BRI, T BE & B e IR
e B 167 TR “EHIEE AR E 1A R EHEE A TEE S -

EL B LA R M1 ER 2 2 H AR PR D PR AR R LR . IR B AL AL - A=
SENDEIER AL B ARSCE il & R BRI BB TS0 T SRR bss o LA TR 0R B
ATPAT SR A BESOAR B« WX S HIFEIERN A 7 R e, siE SN E e L2
XA IR TS (RS B R A AT -

A BT 2 2 T 5 (LR B (A P

o B NRAEA B ARSI o WE S IR B S (R EUE (LA S ] RE A
[ ) (AR 7 5 A ] B SR T TR » FEREIE S = EARSCIFIDIA) . B d o
B AR TOIRIAE R RE 20 BRI A BOREE SN S T - DL, L RERRIC T (M -

o B AEATEA BT P TSR o X H R 2 AN GRS B (LA SR S R E (Y
B TARIC -

IR, TEBE BRI QI E HARSCARIAR, ATREZ SERUN T3 B ARSI
B EENL « (XL EE N AT REN 2 EIRIC - I, W5 FRIRICIEE B hRSURH
ATPRET ST EA T 0 i G R T 12 52 (AT 2 SR TV B (LBl v R LR

N7 WXL, BRI — NS A5 0T FLAcs 1 hREEREIAHE
PRSI RS EE AL, Q5% 13-10 HAT/R o bAh, o] DU 85 g as it
-z verbose JEI G /R A B¢ EH E A -

Bia. Bt el R 2R EIE bar (1 B EHARSUE, R8s i AR B e
Lo RIS ATHATSCIFS IR B2 LI AT REELEAT T SR NL - R gm R AR
FILAT A A% it o

$ cc -G -0 libfoo.so0.1 -z verbose -K pic foo.o

1d: warning: relocation warning: R SPARC DISP32: file foo.o: symbol foo: \
displacement relocation to be applied to the symbol bar: at 0x194: \
displacement relocation will be visible in output image

PUFE. QR AN S | FHEGED bar (1 NIRRT . HR2 K0 S HIE N - E K T2
NI EEN TN - TR g s nT DL UL BB . Fr A2 S A
-z verbose JEIEL R A BEIRIAE -
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$ cc -o prog prog.o -L. -1foo

1d: warning: relocation error: R SPARC DISP32: file foo.so: symbol foo: \
displacement relocation applied to the symbol bar at: 0x194: \
the symbol bar is a copy relocated symbol

-2 dd(1) 5 -d B0 - r GEIAC A AT B IR B A ARE n] A S ALARY B E i
A

W R EEN (WF%) BT 58 CNIE @ MR 5 HR#2 Ry, af DL G
BEERSOIRAS o (AR E Sl BE Be g e O E TS BT ¥ - 12 ISR 52 TP “4d
JRRAE 5 VRS o a8 f6f FH S RE B2 11 5 R) 5 B BRSO AR 5 o] Dk S 1t S8 ) B 5
{1 [P -

B RS

B E AR ST 2 W] S Bt 55 SEBR E AR SR AH IR B B e 2 LHELAS B0 2 ARG sl iy £ =2 B b
S SEZH mapfile K o M E PR SUIFANBEAEIZTTIIEA « i A DURREEHE H A5
PRA RN FIRERY . HEH ARSCAE AT DAER A a1 T 20 A 52 B F AR SCPF AR -

T2 LI LR SCPFT . RERESRSF S8 0 E i (T A0 (E T EL S al e S

{F, JE R 1 (EOHE AR B AR RS - 3T T LSRG, ELATR 725

G AR B8 T IET 0 BRRTE DR T AR PR RSP

RS T P AR LA

. JiE
PR EUET (AR EDRE) make SSATR FRAAUBLC I BEUL. REOS RIS G AIGE 1 %
PERRSCHE X AT RN o (L, SEAAATE ST & T HA E
SR, T ELEE LT H RSO S AR B RS S - IR
e AR THERS . (T RSP L BRSO PR 2 B2 G
P 2 L3 AR T REIO IR FRCRL I 2R O PR RE R

. SRR
TERAURTBERT, #A ELRSCHE 2 AT R f K RAHOT . 38 E SR
nakefles SCIL(IDEAC BN T AE X S AE AL EL A W TTHELABEAREREED « (KHLETT ]
B 2Xb RGOS % AL - X2 G BUAE N makefile S AR [0 TERS 1818
AR T 50 I PR UL DL 4 5 LD 0 A

. HOBUSTIRER
SR LR (AR PS8 EBRSCARME LT, SRR 4 E RSO 2R
S E A SCPFHRRA VR - 605 AE SEND LS GRPA 2 B2 B S PRAOBTAE
i, BPES FATRE R 5E 2R ATFIRIL K RSP (REIRESER) -
Tek SRR ST -
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B R

PR EARSCAERR B T —FE 0535, T T AR R T e e o R A AAS « F F A2 B
FEAERIFTE I BRSO W] DLPRE A BE B AR S« SRS SR E AR SO U i
IS SERR AR SCAE s FRBRIERN Y 1T A AT SKFr A = B AR SRR A TS
e ZJE. PREATHITSUFRISERRIEZ BRSO, R E H AR -

B EAR SR — B2 A R [ 992 LN 2R mapfite ZERK -

= E/0— mapfile IJIFEE STUB OBIECTFES - 1HS ILEE 191 T1HIY “STUB_OBJECT
B A»
H~Y o

» mapfile HULZT S ZUA i HARSCAEMAE: L AT AL & B FTR _R BT 5

= mapfile WAZU{HE FRE SEREEE TR (*). WINERE: B R X5 IR ERFS - 1F
% I8 191 T “SYMBOL_SCOPE / SYMBOL_VERSION 547 .

» NHRXHSHEFTE 2 RBEIELTE napfile TEG AsSERT TF 5 R M. LR ERF
SERBMAN - WRAE S NFS IR MR BLXERFS g — S
[ ASSERT 5 %€ TYPE Fll s1zE @14, HAMFF 5 L0 H ALTAS IS | XA 7
5o 155 I 194 TUHHY “ASSERT J&1E” -

RGPt 72 mapfite. WA FAHE A an 17 98 L= H BRSO AE ORI = H AR
SRR MISERR FL B RR SRR o 5 -2 stub RS INEIRE B R SCHF RO B Gt
H FFESERR B BRSO 0 B e HH A 20 T

B Bk TT s DU ARSI — 440 idxs (I ERRSCR, 23 B AR a]
WS 5 MRECTRAVEEH T 5 s - WD ITREITOIRE DLR & W THIRRYEL
ﬁﬁ?o%ﬁ%%ﬁé%ﬁﬁxﬁﬁ%%%%%ﬁ%%ﬁ%ﬁ%%ﬁ’#Eﬁ%%%
NE7E

$ cat idx5.c
int _idx5[5] = {0, 1, 2, 3, 4 };
#pragma weak idx5 = _idx5

int
idx5 func(int index)
{
if ((index < @) || (index > 4))
return (-1);
return (_idx5[index]);

}
WU mapfitle Sl it 3 5 AR SRR LA ER [ -

$ cat mapfile
$mapfile version 2
STUB OBJECT;
SYMBOL SCOPE {

Cidxs |
ASSERT { TYPE=data; SIZE=4[5] };
+i
idx5 {
ASSERT { BINDING=weak; ALIAS= idx5 };
+i
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idx5_func;
local:
*;

+
DL EFREF HTHTED idxs L= BRI E i E S HE -

$ cat main.c
#include <stdio.h>

extern int ~idx5[5], idx5[5], idx5 func(int);
int
main(int argc, char **argv)
{
int i;

for (i1 =0; 1 <5; i++)
(void) printf("[%d] %d %d %d\n"
i, idx5[i], idx5[i], idx5 func(i));
return (0);

}

LR @4 164 0 stublib BT H SRR ESCPERHE ELRRSCPERTA - eLtdunp
6ir 4 FI PR A R LS P 2 25 A LS - T Al B S P & Rl T
RS E BRSO RT Al S . ELEULOE T RIE RN T -2 stub . JFEEAI T R
U SOPE, - TV 5 B PEA  ARR IELELA 1 o <

$ cc -Kpic -G -M mapfile -h libidx5.so0.l idx5.c -o stublib/libidx5.s0.1l -zstub
$ 1n -s libidx5.s0.1 stublib/1libidx5.so
$ elfdump -d stublib/libidx5.so | grep STUB

[11] FLAGS 1 0x4000000 [ STUB 1]

EUAE ] LUGE AT RE B BRSO AR SRR = B AR IR E RIS T EHCRER E R
PRREITR R DAL ERE « Ak BT SEBR BRSO R AR HFERF IS A e
BT o WERGUR AMEE SRS ZRR iR, KOs Tiy SRR e K& M B AR
RV SERR EARSCPE R SERR AR AN RS . I TEE 0T -

$ cc main.c -L stublib -R ’$ORIGIN/1lib’ -1idx5 -1lc

$ ./a.out

1d.so.1l: a.out: fatal: libidx5.s0.1l: open failed: \
No such file or directory

Killed

$ LD_PRELOAD=stublib/libidx5.s0.1 ./a.out

1d.so.1: a.out: fatal: stublib/libidx5.so0.1l: stub shared object \
cannot be used at runtime

Killed

56 F A R E AR ST IR 58 FH g iy <0 ZE BRSE BT H AR ST« W -2 stub I3, 4572 SEFw
i SCPR D BSAS

$ cc -Kpic -G -M mapfile -h libidx5.so0.l idx5.c -o lib/libidx5.so0.1

—HAEUib 5 H R NER 1 SKbRE RS (A LLE TRET -
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WBh B iR

ERETET . B S AT BN SET - A0 S AT RS AEt T
I Z RS T EAVEHRRT T AT RSN AFEE, EETRET B RS X e
5 BT o X T SR ISR AL T BAIRIE - 2121 TIHRIER S
AZ R R SRR AT BT AN HIE, TEeH AN #RA 25N A
{56 A AT I P RE A e Ath 5 1 -

7 (RS UL, T oy BE T RIS AT oy BT R PR B AE Rl —SCPErp e fEE, TR EETR
T RXET I MREH -
o B/ INEBR ST /N A B2 v e e AT A A

o SCEEX R AL R AR T AR L A R R A U IR - EER ARG I
HdE T REIRES Sy g K T AT IR A9 (RS o 32 (L H bR SRR R/NIRE 4 GB - 7E3E
R 32 R B BRSCPRR . EIREE AT RE 2 S 20k BRI HFRH 1 818 F AR ST -

o PRAHIATES SC IR RS St o
fegi b, R AR BT N B BRSO, DU X Bemlil . FIBIRA HE 2

S DUE P RE TR ZEMU I T Solaris B 24w E % 0T LUREAN W AL 19 5 AR B BR X
. LThEERT A -z ancillary i 1 THETE A -

$ ld ... -z ancillary[=outfile] ...

FREEOUT, HESCER R B E B Lanc SRS - B2, WK

outfile {[HIEMLL -z ancillary IETURIEE — D ARG -

¥EE T -zancilla ry Bf. B gmiR as B P T DL T HE -

o BT ECY S A LB AN RS —PEEMRE T
SHF_SUNW_PRIMARY 17 S br s Bk A 19 IR A A o] i 19 5 A 32 AR S

w CEATE SRR ] BT S B B BRSO

w CBLUN AR S A B AR SRR ) E AR S

.shstrtab %%W?ﬁ%?@ o

.symtab TEERIFEFSE.

.symtab shndx 5 symtab KR SR RES [T .
.strtab 5 . symtab KEKIFBIEFAF AR -
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.SUNW _ancillary BEFRRFE B RS~ HiBDE SRS FIE R A 0 B SR SRR 5
HER -

. Iaﬁiﬁmﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁ%ﬁﬁoﬁﬁ%ﬁ@ﬁiﬁ¢ﬁﬁﬁ
RIS -

o JRUEFEFRSUHREIBEFR S E T HEIN T S, ERZETEEER S A H
IS WERTR o RS E P AR TEGE. M2RE
SHF_SUNW_ABSENT Ti3k#7:5. Hsh size FE 0o

WEZHA, w] LLAE B ARS8 B BRSO rpaR BT Sk sE B 3% 2R 5
R K T ARSI B H RSP 2B 813K

LN Bl B 1 &l B E SR SCHFRY 2 SE B » BB H FR S 2@ 5 -z ancillary @
ITIEIAS B F AR 5 L7 AR rh AR o file SCHREF B R T &N a.out
BRI T SRR 1 a. out . anc B EERET BN H bR S0 -

$ cat hello.c
#include <stdio.h>

int

main(int argc, char **argv)

{
(void) printf("hello, world\n")
return (0);

file a.out a.out.anc
.out: ELF 32-bit LSB executable 80386 Version 1 [FPU], dynamically
linked, not stripped, ancillary object a.out
a.out.anc: ELF 32-bit LSB ancillary 80386 Version 1, primary object a.out
$ ./a.out
hello world

A2 B 32 H AR SR T AR R 5 20 T R e T SO - FEis T SRS A
B R R PR BRSO RFE M strip B mes @& R A W] 40 B 2SR AT U T
XABAX S -

WRTATE 3 E AR FIHE) B RSO RS MHIR A1k o BER A TOE. A
elfdump SEAIHE P L miX BE 4T KX Bt AT L B 2 B AT B - R R SR 1 AT —BE#2dm
BHRBITIERR A D L HIE R -

}
$ cc -g -zancillary hello.c
$
a

=3 PR £l EiRE HERE EXMN B

13 .text PROGBITS ALLOC ALLOC EXECINSTR ~ 0x131 0
EXECINSTR SUNW_ABSENT

20 .data PROGBITS WRITE ALLOC WRITE ALLOC Ox4c 0

SUNW_ABSENT
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]| B B3l E 7% HWHRE EP N\ L PN
21 .symtab SYMTAB 0 0 0x450 0x450
22 .strtab STRTAB STRINGS STRINGS 0x1lad 0Oxlad
24 .debug_info PROGBITS SUNW_ABSENT 0 0 0xla7
28 .shstrtab STRTAB STRINGS STRINGS 0x118 0x118
29 .SUNW_ancillary SUNW ancillary 0 0 0x30 0x30

KE BT UETE TIXMA X2 —F . AFEETS A X - NMEEEHE
B, 21 B SHF SUNW ABSENT ik FRi o J21THIF7 Z AT 4l 9 £icde 76 32 B AR S

H o BT IREE T R TR SR 0] /B0 1 i SR A B TER B SO . —/NER T 43
B 5 7E A SO R ER e AE o XS A TR B AR SRS B B bR SRR R TE—
FCHY .SUNW ancillary 19~ THRAMRFERFEE shstrtab « AT 57 . symtab N H BRI F
??33%§.strtabo

AT LA BRI 5 35 o I@ BN RF 5 R0 B RSB T e ] DA A
.SUNW_ancillary 7 & Al B ARSI H U I AL S HITF 5 .

F BARSUHRIFT A HH R B B ARSI S — A A UFARRFTE B AR SO 1 H Bk
TE—RZHY .SUNW_ancillary 19 o

$ elfdump -T SUNW_ancillary a.out a.out.anc

a.out:
Ancillary Section: .SUNW ancillary
index tag value
[@] ANC_SUNW_CHECKSUM 0x8724
[1] ANC SUNW MEMBER 0x1 a.out
[2] ANC SUNW CHECKSUM 0x8724
[3] ANC SUNW MEMBER 0x1la3 a.out.anc
[4] ANC_SUNW_CHECKSUM 0xfhe2
[5] ANC SUNW NULL 0
a.out.anc:
Ancillary Section: .SUNW ancillary
index tag value
[0] ANC SUNW CHECKSUM 0xfbe2
[1] ANC SUNW MEMBER 0x1 a.out
[2] ANC SUNW CHECKSUM 0x8724
[3] ANC_SUNW_MEMBER 0xla3 a.out.anc
[4] ANC SUNW CHECKSUM 0xfbe2
[5] ANC SUNW NULL 0

P B FR SR BN TR SRR TR, BRE — N ITEIMIMRE - BER

f (NEBEbRSHFFE) #2750 & /a2 H T8 e S MEMBER JT
%, EHEEEERA TR B SCHER cHEcksuM . fEHOREIH, FEHFR M H a.out: H
REEIFNH) 0x8724 - HBH PR a.out.anc: t231$ﬂﬂ70xfbe20 .SUNW_ancillary

THRE—IeE (T EER R MEMBERE?ZHU) YL CHECKSUM T2, 44
BB A W SRR -
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= HFRSEHEAE . SUNW ancillary 1937 B AR SCHE A BRI 5B B F1SCHE -
. iEﬁiﬁﬂ%ﬁ%ﬁ%%%Eﬁi#%%%ﬂ%&&ﬁ*?i#¢%%%%$ﬁ

5.
B MR AIE S5 TR B R RORSR R T ELRS . AT DL KA —4
SCAF R E B AR A SO

X ES 5 0 R B B iR EH

VAR AR A A 52 T B2 & A B R SRS Bh B AR S B E 2 LA

& B AR SRR SE B o XA R TR B A SRS B - AR SR E B FRSC

FERIEB) B BRSO DL R AR5 R AT i 1% &)

IR T LN PR A X SR EER -

1.MiEﬁYﬁﬁEﬁ%%aﬁY#%ﬁ’E&SWMMdHMYﬁoﬁE%%%%
ZER SRR 3 H e S rE BT TR EGE B SO aI R DL E
KL AR — 2 S ai A A SO

2. [EHERGER B AR SR T LB E NI EENR . e TR Al — 1 Sk B -

3. MRRFTIFHEIEEL . SuNw ancillary THRIRAVE D SO - XHFEA X SEHALE
SHF_SUNW_ABSENT i S M B 9105 JEHE 78 A7 FR R 9 L B -

EEFUR TR — N SERNTE PRI, H e S5 ATE A EERAEE - FERIS%E
BIE . VIR E S RAEE A A SRR — FER SR UG MR E s T RE . -

i - B BD AR SCPRRY ELF & SRR AL T 8 BAR SCAAME R BCR AR B AR

Hil» Oracle Solaris i £ g8 &3 {42 B AN & BT AN Al 20 B 1 BB BN ELARSCAE « 1K
ﬁuﬁﬁﬁéﬂﬁomﬁ%%ﬁﬁ%ﬂﬁ@m%IE%ﬁﬁgﬁﬁ%Eﬁi#%*%
R/

K BIR

82

SR Bt al Y DD RERIRE 7 8 (I EIZ 1T ] dlopen () BRIECEE AR SR HARSCAE « X
SEIL S H ARSI EE PR, AR T R TR O RGN RIE T
o WA BRSNS B R -

AL E AR SR A SN UG 0] R BRI B R - X T A B AR S, @ i fR 2
{5 I R R BRI - DA A B AR SRS AR IR SO XS b AT 1 B - 9 7 FII A
HifE AL H BRSO FR L T &N parent _callback() HURKEL - ifF 0 H bR S FE it
T %7 plugin func() BIREELCABL A A -

$ cat main.c
#include <stdio.h>
#include <dlfcn.h>
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#include <link.h>

void
parent callback(void)
{
(void) printf("plugin func() has called parent callback()\n");
}
int
main(int argc, char **argv)
{
typedef void plugin func_t(void);
void *hdl;
plugin_func_t  *plugin_func;
if (argc !'= 2) {
(void) fprintf(stderr, "usage: main plugin\n")
return (1);
H
if ((hdl = dlopen(argv[1l], RTLD LAZY)) == NULL) {
(void) fprintf(stderr, "unable to load plugin: %s\n", dlerror());
return (1);
}
plugin func = (plugin func_t *) dlsym(hdl, "plugin func")
if (plugin func == NULL) {
(void) fprintf(stderr, "unable to find plugin func: %s\n"
dlerror());
return (1);
}
(*plugin_func)();
return (0);
}

$ cat plugin.c
#include <stdio.h>

extern void parent callback(void);
void

plugin func(void)

{

(void) printf("parent has called plugin func() from plugin.so\n")
parent callback();
H

$ cc -0 main main.c -1lc

$ cc -Kpic -G -o plugin.so plugin.c -1lc

$ ./main ./plugin.so

parent has called plugin_func() from plugin.so
plugin_func() has called parent_callback()

P IEE H AR O T # R B AR SUAREE 7 E TR RIS, EUEH -2 defs
W . B2, BT RBERERERBEHT S, (/] -z defs ZFH 1L H RSO
TTHESR: -
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$ cc -zdefs -Kpic -G -o plugin.so plugin.c -lc

Undefined first referenced
symbol in file
parent_callback plugin.o

1d: fatal: symbol referencing errors. No output written to plugin.so

CIRPR 3| mapfile B R E E parent_callback() FF5 R HFR SR -

$ cat plugin.mapfile
$mapfile version 2

SYMBOL SCOPE {
global:
parent callback { FLAGS = PARENT };
;'cc -zdefs -Mplugin.mapfile -Kpic -G -o plugin.so plugin.c -1lc
Fa S A PP 1 AR D T SR -2 parent JETH A1 F £ FR (L XS A2 B bR SO BELER
[l o {1 -z parent MidFE mapfile 5 —4F b2 A HAR S A PRR L AR Eh &
T H file SERFRF B

$ cc -zdefs -zparent=main -Kpic -G -o plugin.so plugin.c -lc
$ elfdump -d plugin.so | grep PARENT
[0] SUNW PARENT Oxcc main
$ file plugin.so
plugin.so: ELF 32-bit LSB dynamic lib 80386 Version 1,
parent main, dynamically linked, not stripped

BEkRgE ARt TIRIKIIRE . ARV TR R R R R B R - ILThRERBY T T EE
VRN PR e M 2R A B Gl o (S L DhBE RO BTN RFF AL - At BR
RIS X AT BERE 21T RS AN R 1T FITAZ AL -

WRAK T ELF R0 AIRES A PGEI bt - A, e REX Hrbvr 2 71
AKIEHR -

{SEA -0 el AT DUS AR o A7 FE ] — D% M ARICy FE sl DR 5 R

S

TERATHEEA -Dhelp. ATLLE R -0 W] FFRIC -

o

$ 1d -Dhelp

ERAETEOLT . 2R AT T I A s BIbRAE RS DRk S stderr o BT LAEH] output B3
CARF R A 2 [ B ELASCPE g W] DOREAY B SCAK H 24 0 1d - debug . txt HYSC
(SRS

$ ld -Dhelp,output=1d-debug.txt
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KL HGIEHWENREF 200 -0 BIHEE A FRY S S @HEN T E LA - ALl
{FH Lb_oPTIONS Ff5iAr Skt 4 i aR A ANTE T . % -0 LT L R AR BE R G F s

CLR R BIRA 1 A0{T BR R A SCH o IR AT R i e e e g P R 2 - ()
I B thn] DL VAR FR SR EC H AR ST -

$ LD_OPTIONS=-Dfiles cc -o prog main.o -L. -1foo

debug: file=main.o [ ET_REL ]

debug: file=./libfoo.a [ archive ]

debug: file=./libfoo.a(foo.0) [ ET _REL ]
debug: file=./libfoo.a [ archive ] (again)

Hr, A foo.o @ MIHFSE libfoo.a RN HHZREX prog HIBER Gk - iR
R, MARHEER TR, RIESRH foo. o I SEA FRHUHAL AT 8 (i H bR SCfF - 21
"(again)" ZWTHE R Z A RSSO torder(1) R tsort(1) #ETHEF RUBZE T RS SOH: -

{451 symbots FRicl. T LABSE SECHRIUR R4 B -5 R 910 758 i E R
-

$ LD_OPTIONS=-Dsymbols cc -o prog main.o -L. -1foo
debug: symbol table processing; input file=main.o [ ET _REL ]

debug: symbol[7]=foo (global); adding

debug:

debug: symbol table processing; input file=./libfoo.a [ archive ]
debug: archive[0@]=bar

debug: archive[l]=foo (foo.0) resolves undefined or tentative symbol
debug:

debug: symbol table processing; input file=./libfoo(foo.o) [ ET REL ]

5 foo Himain.o 51 « FHAF SISO BN BE gl a N AT 5 Kp - AT S5(M&
SRR Libfoo. a PRI EE E AL H AR SCHF foo. 0.

7 - SR ou e EAT T RIAE

AL detail BRIC K symbols PRiC MGk A SCIFAL BRI A5 5 AR AT A TEAIE K -

$ LD_OPTIONS=-Dsymbols,detail cc -o prog main.o -L. -1foo
debug: symbol table processing; input file=main.o [ ET REL ]

debug: symbol[7]=foo (global); adding

debug: entered 0x000000 0x000000 NOTY GLOB UNDEF REF REL NEED
debug:

debug: symbol table processing; input file=./libfoo.a [ archive ]
debug: archive[@]=bar

debug: archive[l]=foo (foo.0) resolves undefined or tentative symbol
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debug:
debug:
debug:
debug:
debug:
debug:
debug:
debug:
debug:

symbol table processing; input file=./libfoo.a(foo.0) [ ET REL ]
symbol[1l]=foo0.cC

symbol[7]=bar (global); adding
entered 0x000000 0x000004 OBJT GLOB 3 REF_REL_NEED
symbol[8]=foo (global); resolving [7][0]
old 0x000000 0x000000 NOTY GLOB UNDEF main.o
new 0x000000 0x000024 FUNC GLOB 2 ./libfoo.a(foo0.0)
resolved 0x000000 0x000024 FUNC GLOB 2 REF_REL NEED

EL AERB UH RSB A foo. o FHANTT 5 & L i main. o FHEYFIA AR E XTS5 foo. 1HH
HIFF S5 B ST SR -

FE E—AonBiry. wTLUE B A —LL i bRl nl = A A e i - Al A SCPF
WNEED. A ELERAF -0 EIUBCE (e e e gkt e 1T o A] DLIES DI HLAT T A1 5C P L 32
T o FELLFRBIR, HATEALPRE Libbar HAE] . A 2 FTFFRF 5 A BRI R TRE -

$ U ....

-0 prog main.o -L. -Dsymbols -lbar -D!symbols ....

i - ORI 1T W] RELL AU AT AR RE P R TP AT - B2 L
2 32 TUHHY “[ G v A BX SRR /7
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FERNZS AT BT AR I LA T Ry, R U P R AR P o S R I R - 6 2 51
HARFHRITH IR - 7 Oracle Solaris OS 1. RLMERERE 7 BRI 1T SRR -

TEXF NS PR T SO TR g R e B B —NEFERIY L interp 17 DL R RBRAY
PRk RS H TP TGRS - MRSt S 22
EATIHBEBERRFIAFR - Jusr/lib/ld.so.1 (AT 32 LAl AT 304F) H
Jusr/lib/64/1d.s0.1 (X T 64 i A HATCME) o

- d.so. LR HARSUIFRYRFBI o MAMERIURRA S 1. B2, PUSHY Oracle
Solaris OS AT AT RE 2 TR P 5 M HURARA S -

FEHITEIE EARSUER S RE . R AU BRE A5 R - 1S UL 333 1T
HIEY TR K7 NRZ AT IRIE AR B A HFT R ERRR P 20K - N2 2R AT RHEHRIAY
P IR TR (% 2 e W8 (015 B DUBE AR R P AR S TR R

bR 7GR LLAN . BT I BERERR i 2 ER O PSR (R AR P R st k=3 [H)
WSS o M FRDD R A LA H ARSI DL e B Lk H AR SR I

EAT I R RE P P T LU T 484 -

w AT AT TSCARANED S BT (. dynami.c) FHHARE FIT 7 H AR -

o EHOFR KRG . A L BAE BT DL E R T T B AR -

»  PUTHTE LT RIEE A AGEE XL H AR T R I e

o AR BRI S R TS WA 1L PR

o RIS S R TR -

o AERARRFHITIEA . DIHUTIEIR R0 E -

= R R R R LU dopen(3C) FKEIELA EBRSCHE . H3 dusym(3C) #8525
X BRSO R 5
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H = BRI

HZ BRI
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LTI R P 0 KRR G N B (O 2 I B SR (%R R AR S5 I T 7
AU BRSO o i B R S | R EAR SO B HARASO0T AT I R 7 v]
A BRI

i - BIEEAEARSOI S R 2 5 [ 7 B SR BRSO B TRt A 2 % E
PR ER B R — K

B QEHI#WﬁL

BERAIAS AP TSCARRS 2 BB — s M IEZ RS - X B RS R
%mﬂifw*TMﬁX#¢

IS AT BE BT 15 {5 L AR A5 S R A 8 A SR B RS« X SRR Ak B
M7 55 ] ST SO B 2 e A 10 A0 5 R W A ]

FENFTH NS W PAT SCAFRIARISI 2 J5 R 42 RSO 22 A7 8 22 2 MRt L
P HA R . RS —EAkE. HEERBDFEARTE MR WS 80T
ARSI L FE (RS 7 HE T

BT EEEFERER

BT FEEERE P 7E B (7 B B A 7EALFE 32 (L B bR SRR . SR AIE R
/lib Fll usr/lib o TEALPE 64 i H FRSCEFRT . BB E N /1ib/64 Kl /usr/lib/64 - $5E
R T B S A A WA AT A P T {5 FH Ak B 8 H A FRIE VAT « AR T &
e SLbR SO

i FH 1dd(1) AT PLE R SIS W H T SO B = B AR ORI - 0. SO
/usr/bin/cat B T HI {6 -

$ ldd /usr/bin/cat
libc.so.1 => /lib/libc.so.1
libm.so0.2 => /lib/libm.so.2

A Jusr/bin/cat BV RSO 1ibe.so. 1 fll libm.so.2, HIEEEXLL {4

A LA el fdump(1) 2 H BRSO HRC RO« {58 F by < 0] DL R SRRy
.dynamic 7. FHE&HEAG NEEDED PRICHYI - 7ELL R rfild. AT dd(1) ~F i Eos
FIAREHIR Libm. so. 2 AL FAESCHE /usr/bin/cat HH o 1dd(1) B 1 48 LRI &Rk
FIG. 1 Libm.so.2 SERR_ES& /1ib/libe. so. 1 FUHKHHII -

$ elfdump -d /usr/bin/cat

Dynamic Section: .dynamic:
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H = BHRHRBIR

index tag value
[0] NEEDED 0x211 libc.so.1

FERITETHY eUfdump(1) 7”@ AOSITR R A R B SCPE 4 - 5 2. AR -
81 ST BERAZA TR e P 7 AR S — AR A R AN AR 12 - BA IR I
PRR TR REE -

TE SRR B A TR 1C AR — i A (U BRAERLAR] o BE SRR &Y - h ZEITHC AR
SRR TR 2K - 152 JLEE 121 DAY “aiy 4 2978728 122 TUHRED “IE R IEZ B RS
B

EH S, AR A TE /1ib ) /usr/lib B /1ib/64 /% /usr/lib/64 LLAMBE FH « 415
DI AT P T SO B = B bR SO 7 B A B e A Rt a0 W e Rig T
R PR E X -

I R R B AR S BRI RIBTTER R . T DL T BB e Hig xR
Wit B EIORIE IS E . 155 ILE 30 TUD (TR A0
i elfdump(1) ] L RIZITEEIRIC K - 155 % £ 5 RUNPATH FRICHY . dynamic M- 7E
LRI, prog A libfoo.so. 1 BN - 121 THRERFR 7 LB &R H %
/home/me/1ib I /home/you/lib: RIGTEGRE NI BT A& H -

$ elfdump -d prog | egrep "NEEDED|RUNPATH"

[1] NEEDED Ox4ce libfoo.so.1
[3] NEEDED 0x4f6 libc.so.1
[21] RUNPATH 0x210e /home/me/1lib:/home/you/lib

IIZATI R P R B — My B I B M5 AC & LD LIBRARY PATH. 1] LLFf
VHMSRAR R (TESERRE shi BRI X Hoa i) iRE N —HUE S 2R E % . E1THEE
BERFESEMRXLE R, AEHEREWTTETEFEEEE X .

RBERR I AR B AR & A A E T B ACRE R AR e s U 2 B Amsiot . ZELLT
B AR BRI S prog REEHRRE E 4 BT TIEH SH 1ibfoo.s0.1-

$ LD_LIBRARY_PATH=. prog

JUE Lb_LIBRARY PATH {EJy — RS2 T SR e fE R AR I LR . (Hoi
FUS AN EAEAE P F R e ol 5 [ A 2R SR TS B Al E T SO 72
HWEREAE . Wy e Re T EERERIA TR - 50N, MRYE5E 38 T “fH AR5 AL
M 39 TUHRY I T BERERE I PR H SRR, LD LIBRARY PATH iA 25211
BERE gl &S -

MR AL 1 RE S B 64 NI AT HT SO A5 5 A A PRILECHY 32 1% (it
o RZIRK o 121 TH REERE e 2R AN DLECHY 32 (1% FFYRSHERA Y 64 LVLAC
W o GIRARICBIDLACIT. W2 AR — R EEIRIE S - @i Lp_DEBUG P BiAL B I E Nt
& files bRic, ATLARAIRIZE LIRS - 155 WA 115 T “UailhRE” -
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H = BRI

90

$ LD_LIBRARY_PATH=/1ib/64 LD_DEBUG=files /usr/bin/ls

56283: file=libc.so.1l; needed by /usr/bin/1ls

00283:

00283: file=/1ib/64/libc.so.1 rejected: ELF class mismatch: 32-bit/64-bit
00283:

00283: file=/lib/libc.so.1l [ ELF ]; generating link map

00283: dynamic: 0xef631180 base: 0xef580000 size: 0xb8000
00283: entry: 0xef5al240 phdr: 0xef580034 phnum: 3
00283: lmid: 0x0

00283:

00283: file=/lib/libc.so.1l; analyzing [ RTLD GLOBAL RTLD LAZY ]

URTTESENIE ARG, 1dd(1) B8 HICERBENZE BRSO - IR Z0T R AR
7o W& S Bos TSR 7 A AR R B IR TH -

$ ldd prog
libfoo.so0.1 => (file not found)
libc.so.1 => /lib/libc.so.1
libm.so0.2 => /lib/libm.so.2

$ prog

1d.so.1: prog: fatal: libfoo.so.l: open failed: No such file or directory

ALEREEFIRE

ST 32 AN R, Aa 1 TR BEREFE 7 (5 F OB 8 R B2 /1ib Al Jusr/lib e XF T 64
NN AT, SRETERER1E T /1ib/64 Kl Jusr/lib/64 « {HF crie(1) SEFAFEF QN2
TTHIAC & SR ] DUE PRIX BE R R AR o 760 AR BRI R & 021 T RS AR A B F R 7 1
SRR S EERAH -

T 32 VN R . FITESEE(IE /var/ld/1d. config MG AL E LM KT 64 AR
e, MIATTESREAIE /var/1d/64/1d. config MEAC B X - EEIMAR S & B
RAEWFTE R RRT o ey, ol rEH A & G EEC & Sk, HE 2 T R
PRI LD CONFIG PREEAR BB X e ST o TEG A (0 B 3D B S 2 At iz S0
B E—MaEamREH .

EESFATEBIRIC

ST R EERR 7 VP R A M TR R ARIC o XEEbRCEH Tk UESS - BTSSR

HHH I E S o

»  $CAPABILITY —fE/n— DA {EH A AR LA R DI EERY B bR E % - 55 L 223
T “FiE TOIRERV L= B AR S

»  SISALIST—H RN AI{EI & LTRSS 5 - 165 UL 225 TUHRY “FiE T8
LM ILZE IR -

-$?mm—%ﬁﬁﬁﬁﬁiﬁﬁﬁi@§o%%ﬂ%nﬂﬂmmﬁﬁiﬁmmm
> o
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EEfE

= $OSNAME — TR NIRIERGIRI AR - 165 UL 227 TUHAY “FiE T AGHYILZ H IR

=3

= SOSREL— IR MRIERGEATRRGL S - 5 IS 227 TUAY st T R IEZ E R
T

= SPLATFORM—J"FE J0 M FTHHBEHLAALBR K . i85 I3 227 TOSIl “Fise F Rty

S E PR

EEMALE
SE I BEBR AR AR AR T T S BT 2 S5 452 B B RRSCPR
(TR L B 1

TEE DRSO BE B g R b, Fifii A n] B2 (2 H AR SR (AL B e A5 B4 2
R A S o HR s FEREERNAS Al ST SR B BRSO VR 2 B L JCTk
TERERE AN SE B o XL ER R (L F5 BAE FAR U3 AN T JIE R AR st - 1
RGO eGSR e S A TR B E (LC % - SRR BT A
PRy LA P X BT B E D K -

HXVF S B R E AR . 142 IL% 305 TUAY “SPARC: L (i - BEALE
TP I AT

» JEFFSEENL
» FPEEEN

5 elfdump(1) AT DL R BARSCHFRI B ERLIE K o TERL FRfiIF. SCHF libbar.so. 18
EBMEEEMNILE. HTHETRLIET2BRBRN .got 1.

$ elfdump -r libbar.so.1l

Relocation Section: .rel.got:
type offset section symbol
R _SPARC_RELATIVE 0x10438 .rel.got
R SPARC GLOB DAT 0x1043c .rel.got foo

R —NEE LR — R RAAEX g, X ]l EE R DL R A RS 5 E
H o I B L 7 S R E AR ST AN B A I R B BT R HRHY . got s -

B oAHEEMFERS foo UMHE . BEMILEENL, 21T EEREREF LA T]
PAT SR AR 2 — B HAZAT S -

EEMNFSEX
TR RER AT 0 SHOF BRSO P TS (PR FT R 5 « % A R T
AN T S B B HBURHOBA IR, LLJ i i3t dvopen(3C) JRILAIFL

SCPFRIBRE R . (H2, BRCSUFRT S B, S RN T 2R 23 80F 5
AR AT EERARE -
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EEMLE

92

HARSEE M A EIE 2T S & . B MR ERERENT SERIER
o o EtERERE R BRI S T I -

TNEGRSCPERS . AR e s E RN A - thSh,  thal KX e fE o
m?mW%%ﬁﬁﬁﬁ%ﬁoE%%%%T,ﬂﬁéﬁﬁﬁiﬁwﬁﬁﬁﬁﬁﬁiﬁ
H bR -

EFR ST DLTE L1 world ¥ ZAEFISFN/E0— 1> group 8 E/ER L -

world
B3R SR AT DUAE R AT HoAth 4 ] B AR SO R T 5 -
group

E AR S AT AE R — B AT B AR SRR AT 5 o @il {8 dlopen(3C) ZRENKI H AR
Xg?@%%%%ﬁ%%3gmmﬁﬁ$&%5ﬁyﬁﬂ@%Wﬁﬁmmﬁ—¢@
— 4

B BRSO AT DU SCHBRSCRR S T 5 2 28 F] Ik 2B Es Al L -

global
ATEEA world #ZAF IS EAT B AR SRS T Z B PR SR & 1R 5 -

local

S REFERY I [R]— 2R Y oA B bR S Prh 5 | FRZ E AR SR 3 T 5

BITH T SR M AT 5 T ULAHEE - 87 T sTv_SINGLETON AJ LRI FF 5 A2 Efa
ﬁ%ﬁi@iﬁ%%mo%ﬁ%%ﬁﬁ%%%%%%ﬂﬁﬁ$%—ﬁﬁﬂ%$ﬁ%
Mo ESIFE12-21

75 AR B IURE T — 1728 92 TUHAY “BRETT S &Pt TibA - @w . 7F
SRR Z P IR dlopen(3C) (T o IXEEAFIURFAESR 107 TUHEY “FF 5 EHHEEITIT

e

BN EAR S BERGPERS . RN 5 A HARA « AR RSB 1 TI BE f2
ey BRI IR T S EAR U RS - S 0E e w. HERYE -

REFSEK

BN ATENET S B Pl H e A AT RIS AR 45 32 T world {22 (E ISR global 7545 A
DL o BERSEDAS AT AT SCAF Bbl AR AREAT R BB 1T 5 B 2 S EEERE
Bﬁi?a@ﬁﬁ%%ﬁ?%Mﬂﬁﬂ&ﬁY#ﬁ%’#@Eﬁi#%%k%?@%
BEAMRI -

Ldd (1) R F& ARG 258 AN 471 4 325 Al $RAT SRR - 4. (BCE S AT #0732
F prog ¥ libfoo.so.1 Fll libbar.so. 1 $5 & JH A -

$ ldd prog
libfoo.so.1 =>  /home/me/lib/libfoo.so0.1
libbar.so.1l => /home/me/1ib/libbar.so.1
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EEfE

WIRFELFE bar RHITEENL, BT BB & eSS T BT S prog R
Hobar. WRHATNFFS . BT EEER PG STE L= B RS
/home/me/lib/libfoo.so.1 FHA K, H/G7EIHZH IR /home/me/1ib/libbar.so.1 H
B o

- TS A ERER TR T REIR K CHGRAERT 5 A BRIV H S A1
o XTTERITERERES 7 5. EREAR LU R G ERE R4l r4E - F BN
HHEI, FZIE 6=, HRYE -

45 B DAL FR AR AR AL VPR HEIR S (lazy loading) #1551 « HITSRAE S B AT H
PR BIEATS . WIALBE AT AR IER B A B bSO, L2 A AT

o IR AN 17 RS SCHARTOIHY B RSP AME o (EDE . AME AT RE 2R
FEIRZE AP A -

IBITEHEN

ERETEOUT . TR BERRE I B SRS W BT SO R 5, e R MR
HETIRER o (EFIIAEAURY . 58 — BRI AT F 77 5 e SRR - A, 2R (A —
TFSFESDEB WETERTR H A EIh A — 550 -

2 44 TUPY <oy BARAT FPBER 1 3 AL SENATT S AT « 58 52 TUR Ay 4Rl fs 5 1FH
SR AL T A S ST E R UL AT M AT LRI AL -

iF -8 T STV SINGLETON AJ ULPERIFF St T —Fiid ATE =0 IR AT 55 R
YEE PR — R B IR PR E - 1B S LR 12-21 -

WIER B AR BRFRIE S AT, AT DU AS B bR ST I T4 A o (i P ER
A% B LD PRELOAD %E A Bl it HE 52 0m R 231 -z interpose eI QI AY AT H A7 X # 2
FRIONIE AT - 2 TH BE R P RN S, BERN ARRE 25 « AT H A i~
AR FR IR T AT B AR S -

AT E R AL AR A T 1l ATRIIS O T > A REPRALE AT LLGE F 4 A T2
PRI AR fEEE AT I6 2 Bl R A B2 & L_PRELOAD 2 LI A
W R LR P B AR HE IR AR I F AT - [SEhEE L2 G 5 AU
HR 37 AT 2 B L ARSI« QSR AR HEIR A Bl 2 T
dlopen(3C) MM, WA AT AT RE 2 F#2 - AT 1dd(1) KA BT — P50 -

$ ldd -Lr prog

libc.so.1 => /lib/1libc.so.1
f00.50.2 => ./fo0.50.2
libmapmalloc.so.1l => /usr/lib/libmapmalloc.so.1

loading after relocation has started: interposition request \
(DF_1 INTERPOSE) ignored: /usr/lib/libmapmalloc.so.1l
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EEMLE

94

7 - QN SR R e A 1 AL P A R S AR 28 ) Y 2R SR AT, Ul A\ T3 45
LSRR AE IR AT 3 ARSI -

A LL{# A INTERPOSE mapfile X8 R a8 al BT S BANF 5 8 AT - 1%
PLHEIFEA -z interpose R, [T BB ELGEEEME . J LT XS Bl & (R0 & Feg 1T A A6 g
il APEHE R AP RURRES - 1B S ILEE 151 TUHAY <8 LR Ui A .

HATEE LAY AT (]
R TR TIT T, A7 67T PRI . A KB 12 ot B A
P03 AR AT

= Q5[
= GERSIH

BOET S| AR 2 L3 A B AR SCHE i N BRI R B E 0 - IR EES | R IE 2 B Ar Ui
AR - Rt H 2 2Ed 50 MR = B RS TR RO
o IXEEEE AT ANE T I R R SR A ST I S [ B E A & - Bk, 2
gE%AEﬁY#N,#E@Wﬁ?ﬁﬂﬂ%ﬁ%ﬂ@%ﬂZ%%ﬁ%ﬁWﬁ%ﬁ
Vo

HEIR S| R EAYE AT UE 9 H AR ST AR E (L« X8t 5 |l il 5 B TE ok
WL BARSCFEE T 2 R B A BGE i 2 T T SRR TR SN R RO
F o FEXT TR X 85 | RO Zh A S T4 e A BE B R I FE . SIBRI R EOH
FHAR RO i R R R I « SR BRI T L ple T o I R BE S R R B
B RIKEENAVIEIR S -

FEE PO R RE B R IE R RS 2 s T BEEAR Y - s T e
FREKRFTETS . FFERERKBESOERITEE « R0 A o e R0
I, R SN R FEFRENLE], T DR L SRR e (A, B FH BB
F—AEH - PR RFRONERIEE -

BT I RE AR P OB B A 2R AE T R B it oo R i 2 3R B (T IN AT 2B R - i R
EEAR & LD BIND Now X B N EEAEEE, wLIEEER SR . IR RIRERS
BOSTTIBEEERR P e %6 A EAR SO RIS AT BV 5 AT E IR 5 | B E L - XL
E (VAR RN AR 7 IR B BB AR A A 2 BT - a0, ARHE LT PR AR &AL PR S
ﬁmwﬁﬁﬁﬁﬁ¢%%ﬁéﬁ@oE%ﬁﬁﬂ%i%@ﬁ%?Zﬁ%ﬂﬁ%E%
Vo

$ LD_BIND_NOW=1 prog

AN, Al dlopen(3C) KGRI B ARSCHE H R NE S 9 RTLD Now - X A fifi FH i
YRR -2 now IETTURAE B E BRSCHR . DUEZ B bR SO 75 BETE 2 AR T 7280
EENACEE - L EE A BRI B EE TR S 3 2 FTbRiC B FR SRR A AR -
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EEfE

ST - A A EPES 5 FNE R 5 A B R SR o (B2, o FRE R R i R FTE
7 e e el AP T B B 0L E AR SO R LA EE B AL (E B ST - R SPARC WPLT30 I
;g@mnr%%ﬁﬁﬁi%%%%%ﬁ%ﬂ@ﬂﬁ%ﬁ%ﬁoﬁ%iﬁ@mﬁﬁﬁﬁ
IS A -

2. I8 25 MBS R SN BT S AU AT BEAR 245 &
AFEREE R TR SRR EE (8, I Begaki s il 7R 5 [ 9P E
?%ﬁ@ﬁﬁ%ﬁ@@ﬁ&%%%ﬁoﬁ%ﬁ%%ﬁﬁﬁi@ﬁ,%%@@%ﬁﬁ%
2 HIL o

EEIEIR
IR IR, W2 R ILA T (TG0 . B 2= AR 2 T R
FEFF IR ELF A R ERIT  FEBL R, HAEITE ST Linfoo.so.1 H3 RAEF

= baro

$ ldd prog

libfoo.so0.1 => ./libfoo.so0.1

libc.so.1 => /lib/libc.so.1

libbar.so.1l => ./libbar.so.1

libm.so0.2 => /lib/1libm.so.2
$ prog

ld.so.1l: prog: fatal: relocation error: file ./libfoo.so.1l: \
symbol bar: referenced symbol not found

$

FEX EDZS PP T S A TRE R G AR A R . ML B v 1 B E (L ER TR AT 2 i
NEGREXTFS - X, ESIE 46 TR LER T TR SO - B2, 1
FIZAT I PN ARSI 5 B R g b R rp S | O IR ORI AN 3R . IR RE & & iz
T EEE RLEE DR « (ERTETA R B, MRIEEE bar BT E L libbar.so. 1 JEEH IR
MAHIRRAAE KT prog -

TERE G FE D -2 nodefs I, REINHRISEAE B AR SO TH B 12K - I
PNIEE AT RE 2 T BOST T EE (AR IR -

YR T HA B RERD 5 AR S Tk R B E AR WIS EERER)Aa /LA TR SZ A
HENZEE DR o X THERGPERTERA B, MIREABIRIEERS I HTT S, W&
FER AR e RIS HEZ B DORES - H—FiE Ll e R/ E Lo s JLT A, th
ATREMA R A BARE UL A i e AR TS A2 T RE

g?%%iﬁ%%ﬁ’W@mwdn%%ﬂﬁﬁﬂﬁﬂ%ﬁi#ﬁﬁ?@ﬁﬁ#%%
DEES 3

QRAEGE A Ldd(1) RFFESE -d 1000 5 o B IMRISUIU AL BT BRI 5 [ B L - 4
RICEMATII . MEAERSHIHE - ERTERREIT . -d E00E ST #iRe
L
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ENEAf B

$ ldd -d prog
libfoo.so0.1 => ./libfoo.so0.1
libc.so.1 => /lib/libc.so.1
libbar.so.1l => ./libbar.so.1
libm.so0.2 => /lib/libm.so0.2
symbol not found: bar (./libfoo.s0.1)

YNRAESEF Ldd(1) IFHEE - r 250 AL B AT A RIS HANGE R 5 [ EE AL . HEH —
MR B N TCERRNT . BB -

FENEMBEIR G

96

BATI RERERE 7 AP A RS AR & LD_PRELOAD TEIFFE WA LI 5 [ AGHT H bR SC

s Mg Pt HA R B G - RS AR & Al WA AL ) 3= H AR SR B a] B E L H
PRSCPEF s AL ATRDAGR A N FZE AR BRI SCPF 42 T4 R o 18 BRSPS A B A]
PIT SR 2 5 LR R AATAT ARSI 2 BT o X BE BRSPS E 1 world R FH
S global 75 5 F] UL -

TELLFRBIR, G AT HIT X prog. AASEEASLZEHFR M
nwﬂﬁﬂwlogFﬁgkﬁmwﬁﬁimm%mo

$ LD_PRELOAD=./newstuff.so.l prog

ATPAGEAA 1dd(1) @i 28 FAR S AR R -

$ 1dd -e LD_PRELOAD=./newstuff.so.l prog
./newstuff.so.1l => ./newstuff.so
libc.so.1 => /lib/libc.so.1

FELLT R B, ke A bLBeE 2 HAERT -

$ LD_PRELOAD="./foo.0 ./bar.o" prog

BT R 7 15 e 2 W AT B E 6 B AR SUAF foo. o Ml bar. o FTHERE SRR . DLAERRAEN
R B S RG2S HEIRATH R EI ek A= B RS
newstuff.so.1 M7, TEENAS AT HAT SCAF K BRI 2 (A AL FEUE - [FRE. /T
DA 1dd(1) 2o ik ek B AR SO AL BRI -

$ ldd -e LD_PRELOAD="./foo.0 ./bar.o" ldd prog

./foo.0 => ./foo.0
./bar.o => ./bar.o
libc.so.1 => /lib/libc.so.1

FERIAS ATHT SO 4 A BARSCPF X B i AR5 IAB S — DRI ST L
{5 PR RN R IR S 5 B bR = BRSO R AR BI SR Bl AR e AR 5
BRECH ER SO WRZE SRS A BRI DDRE - DL, JRAG DD RE 258 EREHAE
FHITRE ARRA Z 5
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IRFNENZS IR

WA S — &2 R BEREIL B RSP R . B 7E R IR 1 5 i
AFFFS . FreR AT AR T A A PR 37 bR B TR A R AR pR A - ML 2R
dlsym(3C) Sk AIHH RTLD NEXT B &1H . DUIRBURIATT 5 B itk -

RN BESAKFIN

TENAFHE AZHASE ARSI s R 20 A% B bR SRR T HA AR - BT O
T RIS AAFERI TR OB . HAEEN 2= — EREE. E B HOR B IR
ik e Bl AR EEOLIE R FTE B ARSI REES [ - Toie R R £ T HA A
G T X ARSI TP RS A TIX LR -

TESER S AR, bRIC A HEIR 2 A B FTA MR e 205 RT3 o i R A e
BOMHRHERGEE . (R AR 2 — IR . BEIE G %SR- i, A
EHEANAGI B E RS -

EEALT AT LUZBPIY, h] DUREEIRAY o PO R0a6 AL B bR SCARE L6 TR AT B 5 |
R BT AL 2 BIR 268 A K2 b5 [ SR A AR AT o PRI R X ARG R T S
BAPEA LA - H2 IE 94 TN “PUTEE MR R - 8% AR
BN EARSCAE Z (A1 T RIS -

FEEZ SRR A RIS Liblddbg SR AAERIE A « T ASEH T, it
o YA FH B 42 e s T 208 AL P R TE 0 B ST BAR AT o i Fi50ms vl DU IR 8 AL
JiE AT B TR R §% 22 R U H R IR EE R A

SKEPRHE R AR X7 2 1 7 I B dlopen () M1 dsym () SR ATFFYEE 2R
I o U2 disym() 51 AR D kAR AU SR8 PR AR o G SRAE e e G BRI A 15 (R0
PIREOIE, WA thARGE A « 6T 5 CAMRIRY 2 AL E, X IER A5 5 H
WEA TGRS T B AR 8 A AR B g ] L

T b B g R AR L T - 2 lazyload A1l -z nolazyload: AR E BRSS9 BIFE .8 9 HEIR %%
ABUEF A o IXEEEITE RSy 1T S AL EAH K o sl 2 Ja B A ArT (s o
HR R IR e AR . SEEE O T, -2 nolazyload JETARK -

DLF 18] B R B R0 1ibdebug.so.1- ZUAT (.dynamic) S/ libdebug.so.1 #FR
IR - FFEERT (.SUNW syminfo) N Y3 libdebug.so.1 EYNOFERET]
2518

$ cc -o prog prog.c -L. -zlazyload -ldebug -znolazyload -lelf -R’$ORIGIN’
$ elfdump -d prog

Dynamic Section: .dynamic
index tag value

[@0] POSFLAG 1 0x1 [ LAZY ]

[1] NEEDED 0x123 libdebug.so.1
[2] NEEDED 0x131 libelf.so.1
[3] NEEDED 0x13d libc.so.1

[4] RUNPATH 0x147 $ORIGIN
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RN FESRIIR

98

$ elfdump -y prog

Syminfo section: .SUNW syminfo
index flgs bound to symbol

[52] DL [1] libdebug.so.1l debug

{E 9 LAZY [ POSFLAG_1 FE/~ N 1% ZEIR 2 AT 1) NEEDED il 1ibdebug.so.1. T
libelf.so. 1 AR Lazy 78, HIIZEERTERE P IR E SR A -

FE-libc.so. 1 AR R G EOK, L ZORIE A RNIEIR % AZSCF - QERAEALFE
libc.so.1 0] -z lazyload HXL: MISERR b2 ZREIZIRE

i FIER 22 AR . T BE 75 BN A= BATE N R 7 (58 09 B b0 AR R 2 1T %
2o . e WA B AR tibA.so Fll LibB.so. EATIEIE I T 1ibX.so HIIFF
H o 1ibA.so £ LibX.so BB AEHHIRA . {H 1ibB.so BEHXFEERIE - %, 1% 1ibA.so 5
1ibB.so —#C{H M. 1ibB.so A[LAF [ 1ibX.so, K 1ibA. so {HILAEHIF AT FH - {H
JE WIER 1ibA. so ¥ LibX.so A BHNIEIRFE A . IFE 1ibB. so 5 A ARSI} AT fEA 2
A 1ibX.so - 13 1ibB.so #f LibX.so FBH UMK, H K RE SR (L& BOZ AR 0l 75
B 1TESR, MITRES BN LI B R -

ToR R EIEIRR A B E AR SCPFHR R A B EL AT RS LA B 40T 22 i LE At
Wo X FHERZEA . ARG S HE EE

i - I PR 5 AS B LD NOLAZYLOAD 1% B NAEZS{E . WITEIZ I THT SRR ZER 25 A -

TRt dlopen() B E K In

FEIRZE AT LLER L dlopen(3C) 1 dlsym(3C) R 51 - 1E S LA 104 TUHIAY 5B THT
TR RFEEE ] . BIQ. libfoo.so.1 FHHEYLL VISR EIE R B2EA T B Xt Ria
VA AZ B AR SR R R O

void foo()

{

void *handle;

if ((handle = dlopen("libbar.so.1", RTLD LAZY)) != NULL) {
int (*fptr)();

if ((fptr = (int (*)())dlsym(handle, "barl")) != NULL)
(*fptr) (argl);

if ((fptr = (int (*)())dlsym(handle, "bar2")) != NULL)
(*fptr) (arg2);
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IRFNENZS IR

Eﬁgﬁﬁi?ﬁ’ {ELXFR{E A dlopen () AT disym() AURERLANE HIARMIGRISRE R FHA71E
o UERIE T R EGE A B BRSO
o CEFHRRECE A N 2l e 1 AR B Lint (1) SR IMEATHHE T 2K -

IR GRUEAT R LA E AR ST T80 el LRI AL RS -
w  ATTERESG R E Y RS S H R SCF
 ZEBRSRIRE AT -

(EF RS [ 2 HERSR A AT DUKIREFERY Libbar. so. 1 #ERSE A o TELLTR L
T KRR bar1() B HIRSBOER A CERA AR - XM E ARG L. bk
BRPEICUR FH AT T4 7 A8 B Lint (1) S21IE -

void foo()
{
barl(argl);

bar2(arg2);
i cc -G -0 libfoo.so.1l foo.c -L. -zdefs -zlazyload -lbar -R’$ORIGIN’
H2, AR SROEATR 2 LB H AR SO ARaG 2% al A MR 2 SR o FE IR
T BRUFRENS TE A L JNTE AT 4 R A1 O R M AU 517 AE 75 B — izt i
JE PR | BRI AT R R 5 8%

— AN R B A TERY SR AR, o] DL e SCHER Ao DA K (i
dlsym(3C) 5 RTLD PROBE S S£H -

2 SRR AR X AR v] 2 ARSIy Fe o 5 HER A IO E T 5 5 |
MIFR A HERFF S « AVEEE XSRS, A SR IEZT S TR EEN - XeEE
TENIAZTE LD BIND Now ZbFE it FRFREATAL ], AN 2@ A RTLD Now AR Hy
dlsym(3C) i TALHH -

FHE IS ARSI B B2 G R AN (58 FH RE R G B 45 - 2 deferred IETIUEENZHY -

$ cc -G -0 libfoo.so0.1l foo.c -L. -zdefs -zdeferred -lbar -R’$ORIGIN’

P L SZAY Libbar . so. 1 /E N HER AT . XF bar1() #I5]FH AT AR ARERITUR &5
A o IR o] A T SIS DL A dusym(3C) HY 7T AR PEATRR B S T - SRS It
ARG A] LUK bar1 () Ml bar2 () i EZAEMA o XL DS B3 2 TS I Rir
Gk a1 FRR B R
void foo()
if (dlsym(RTLD PROBE, "barl")) {

barl(argl);

bar2(arg2);
) ce
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SR ARSI B S EL AR B RAGTE « QR M R ARG, ] DUFES &1 7 A e adt
TR EHLHITR A G PR A AU T dlopen(3C) . HHI#A BAR ST DL
HRAMGE -

WMREHFEIHMFGITZ PR, WA LU A A4 RTLD_DI_DEFERRED 2 AUHY dlinfo(3C) ¥f/H
AR AR SE 480 B O (RN o B T DA P 5 RS S B A HEAR 15 5 SR 1B o A
A5 RTLD_DI_DEFERRED_SYM ZE{HY dlinfo(3C) MHELR A -

221532

Z0ZS B ARSCPE AT LR A Tiat T AL AN 1L ARBRROACHS « BRRTEERE TP A Zh S
BEBRSCPRRT . 2T — IS HAR SRR AL NS « B TEdERE TP 225 B br
S EERR SRR WEPIT — REE HARSFRI LS RS -

TERHEHIRGE S 4 R RE e 2 1l > 18T BEEERE e R AL BE N FH AR 7 R BRI T B 9046
T K i 6 ARSI - QNARAEERR BT IR AT B S B bR HE . WIS TERE A%
EﬁYﬁE@ﬂﬁq:ﬂ‘@ﬁ:?ﬂﬁﬁM% ° ?ﬂﬂﬁpﬁ% .preinit array~ .init array R .init
P i P2 o i s 0 A Bl B 285 PR S I B

AT R BT _R BRI £ 57 . preinit_array Fll .init_array J7HT o JXEERR
BTN 5 Ho st e E el A BoRIUFAH R -« 21T REEERR P4 L indit TTVED BRIk
R REEEAT o AR IE B AR SR LS L init T9H Linit array 7. IS8 R0
Jnit T RTEFACPRZ B AR SRR Linit array TTE SCHYRREL -

ENESATHT XA AIAE Lpreinit_array TSR FROIAIL BREL - IXEERRECRITEIZ T
R P A R R MG P T B (L 2 JR BB T (A HoAth WAL s B 2 BB T - T aA
LR RV S AR R P T -

7 - Gl VF A AR R P e PR R S S AL eI R R R e SR v FH 2D T T ST AT
cinit e BUTHTRAMIROIG T 205 e 2 WA ST TSR init 7.

N EARSCIE TR BLE 17T o Z41R7YT L fini_array FlI . fini HHBERRGWAR SR (R AE RLENAS
H bR SRR I -

AT LML 24T atexit(3C) « HUEFEIAM exit(2) B RFvA FXELLE (- BIFE - (HH
dlclose(3C) MgfTHERE I HER H ARSI . th Ak

TR R R P B TRI R B RIS TE . find array T9HT o X EE KBRS TN > 5 H
M HEAERCEH A BRI - BT R 4 . find TIAE 0 MUY R T - Q2R
KB SCFRIES RS find A . fini array T, NI ELAAFE fini array T9E XY
PREL. SR P FZ B BRSO L find T o
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WA ANLL L FIFE

7 - G SR X R P SR A R £ 1B ATLARI S L PR e e A FH DS W] AT S R A
find e EHUTATE MR LT 287 HE 2 WA T HT SCARY L find 7 .

ﬁ%%&ﬁf“@kw%wwﬂ%mwMEﬁﬁ_ THZ UL 40 GO “WIETT I
28 S

aa L FnLE 1L IR 7

WSEAE I R G AL 22 L TSRO T R — ML A0 P BT ol
AT - B FRAE R BT TRIZ L 0 IERY | 7RG L IR - B B kS
PRV S A4 BT B AR TR b7 - (LS. RS (£ AMEIEE T PO 0 -
TR SRR L RIS LA M 1
17

DAL TR B R E S | R — H bR SO AT oAt (S 2 B T —/ VU - £k
T E AR E AR SE B T IR P T —/ NS . B RS R eIa AL T RIE kT AT L
LN RSB

Hi2, WAL EEE NS, Eag HEAM B SUFRBERIINTREE T - . 2
FESLAGHI I HAE WEA B ARSCAREA TSI 2 il Mﬁfﬁﬁ%m$Mﬁ%¢Eﬁ
SCPFRIRTRAALTT o NIRRT S TR ARSI 0 J2 45 R « A, ARASITA ] 7 7)
JZE5 R AR - RPN HA E BRSO BOE B E 2 A B SCP R BEE fiL
B, SEREIEME S . RERBC LSBT 4 7 #MHEE ST %, U2l
BRI IR H AR -

BT R 2 A0S DU T 2P B E R A E ARSI - AR R 1> H
PRSCPE IR ARSI 2% 78 DL K T 2 (RIS MR 5 072 A2 B

WAL T SR P AR AR S AR M AT o Q050 & BRI ER ARSI, T T 5% 4 B 7
M BB SAF T INHE T o AT ER ARSI W3R 0 777 2 DAL SR8 AN $R
ﬁ%ﬁﬁ,%ummm%%HMW%%%m%oEﬁﬁ%ﬁﬁﬁ%%t%%ﬁ%k%
FHUT -

Al A -1 I dd (1) Bk B BRSO AR O 0 LI e AT AR S 20
o B0, DUF O AT P T SCP R ARSI R 1 g BRI -

$ elfdump -d B.so.l | grep NEEDED

[1] NEEDED 0xa9 C.so.1
$ elfdump -d C.so.1 | grep NEEDED
[1] NEEDED 0xc4 B.so.1
$ elfdump -d main | grep NEEDED
[1] NEEDED 0xd6 A.so.1
[2] NEEDED 0xc8 B.so.1
[3] NEEDED 0xed libc.so.1
$ ldd -i main
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A.so.1l => ./A.so.1
B.so.1l => ./B.so.1
libc.so.1 => /lib/1libc.so.1
C.so0.1 => ./C.so0.1
libm.so0.2 => /lib/libm.so.2

cyclic dependencies detected, group[l]:
./1libC.so0.1
./1libB.so.1

init object=/1ib/libc.so.1

init object=./A.so0.1

init object=./C.so.1 - cyclic group [1], referenced by:
./B.so.1

init object=./B.so.1l - cyclic group [1], referenced by:
./C.s0.1

bk iroe e BRI RN H - HE, SR AIE 1R E ATTHR R
WY EARSCAE « it BT AT A 25 ATF SY0E « 1T S0 5 TR
Wish G B T A B E AR AR R - Gl A -1 -d JETAY 1dd(1). ATEAZR
U HERR R WA AL B s 7 A o

PN BB B R IR SR AR A2 o A T ISRl A E W an L AL PE 2 ik 2
BIBSSI AT S Y0E - FEIRS| AP RIRT S P0E iR 24 TR ERRS - X80 a] Uy~
FEBIENAE ) 1k E ST ARSI R 2R o i (EA A -1 A - r ETHAY 1dd(1), ATRAXFSIA
FTETF 590 W 0Ia AL BEA T AR S 08T -

Khr b K2 BN AR AR R0 RE - I, T E AR 2 Bl S B ARt
AT ZEIEFE 1dd -id ERS AT - (B2, BT IASSIR A af REA 2. I H alEE
TEENEIMRIGI. I T BE R e AR v T B WAL

BN 22 e VA R — B BRSO FP B EAT BB A T 1% H AR SRR a6 L
W o FEIERAF SRS BT REE R R e 2 A A A SR BIRY B bR
AORRAALTT o TR WS 1T BE R R AT 5 90 T R e 2 BT T 906
(AaE

ANBEREH 1dd(1) R E/RENESOIAL - (52, B Lo_besuc FAEIA B ILE A HAEIRIC
init, AIFEIETTINLEEOIAG L VA A AR - 162 ULAS 115 DUy <A ohae” - Ed
AIAIARIC details ATLUHERFEHIZTTI MG E B ML ILE R o HE B AR
TR~ PRFMLEE DL R AEERHRASIHAY BRIR -

(AL AR S I BhESWHALA AT - DUT BRI sh S 0Iaa L -

» {FFHEFIEARE LD BIND NOW-
. ﬁﬁﬁ -Z now jﬁﬁ%ﬂﬂ’ﬂ H ﬁj(ﬁ: °
» [ dlopen(3C) TEIEZ RTLD Now T2 A B9 H RS-

BB 1L BRI IR TS 5 AT BTSSR AN R LR SC L) 05 B) « D4Rk 9 ol 22X
{5 dlopen(3C) BEREZN(E FIAELR 36 A ML Ug s Ao A FAth HARSCAR - 00aa /L TT38 n] i
THA BRSO ERERL X T EAR AR A RERGEE R B BRSO, SIMENTIXEESE
E (WREH dlopen(3C) EMRZZ RTLD Now TSR —BFRSCHE) o MEEMRTIRA
S HNHIE B SRR e K0 F I T F B S W) A6 AL DD RE -
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ZEH

BRUCR AT BRSSP 2T EUE B SCAF B E AR #2 S ek e H R SRR
PNHERE - SRFr b ARSI ETHOIIA AL ZORFF P TR0 T, R EHERIG WG
AT o AU S R T 5 | R E AR SO Tl A e0a . ARG o0 aa L T (8
o A2, HHITHIEATRE S BN TR ZAE A -

SO F AR GEE 1 B AR SCERIS . G2 T BEERRR e v] DURI BEBE 2 B 36 05 o ] @yt
X LD DEBUG=init KT RILiEIH o FI4. HUT foo.so.1 WAL I T RE S FEUEHH
F—Er . MRE R SARESIH T foo.so. 1 HIYEE . NI AIEIERS - 1217
BB RE P AT TESRE AT Foo. so. 1 WY HER RN S | A ARG 1 328 15

$ LD_DEBUG=init prog

00905: .......

00905: warning: calling foo.so.l whose init has not completed
00905: .......

BT R R P ok Al B e A H 5 | S 2 09

B VATFE AT REAR A BAFCE R o PRI, R80T Jes g AR Ak o il g St 5 | ERT
ENASEATEENEL. AEIHERE A -

X F{EH dlopen(3C) s N EZITHIERERIFT A H ARSI nTAE SHIT9Iaa AL
B 5o TR diclose(3C) MR EIERIFTH HARSCF, L alfTe kot
i

CLb & g 2 P R0 20 88 T T BT R0aa L M LR TR 5 R T
o A0SR JRR R A G R 2T B2 G A A TR A AERAB0T 2 (1) R 0 A T 25 15
F o WA BT AT o] A OILE (LA FERN L L AL EE . R ES R 2252 5 Hh B Y MAR i
THUHE e 7 SR $7 T S0

RN REE TR O L TRIE RTINS - 8 s 1T OIA (L H ARSI R S B i 2 JR
TERREL  JR D WIAEALRTE b ACRE S HAh ORI (RSt - 72 SCRTA B0 7S H R SCAR AR5
TECR o 1HZ AL 47 TP <A = EAR SO SXF” « NEFORA T Z RIS

T o HZ WL 35 TUHEY S E PRSI o e SR AEEM RIS AN ZARH T W08 (L ul
LA AN o EARSCAFRIHER 1] BE 2 2 BIHL 5 B RSO RIS FRE 7T 4 1 52

Wi o 152 LA 125 TUHEY “HOMsimiiHE e o

FEREIRE, X HARKI B2 TR AR I 7 —SERRAE DL = A T AR
TGOS Bl 55 4 -

X PR IR, WR issetugid(2) RGTMAIRBIRIEE RN True, BITHHERTRF
ZRZERE A Ty it g -

X 32 L EARCM, BT R T CAIRERE AT 5 H 3 /1ib/secure il
Jusr/lib/secure« XF ¥ 64 M EFRSCIF, @fTIARERRE T CAIRTERE Al {5 H 50
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BITREE RO

/lib/secure/64 fll /usr/lib/secure/64 - SEHFEIT crie(l) T THEEEH TZ2NH
PR HA T EE . AN S BN BARE 38T 7 & 409145
. Ui EEEAR -

Y15 LD LIBRARY PATH RIIEAEEAS M 22 it FRA R NIt AR &5 i vl {5 H & H
T RS TIT R R AN - 155 ULEE 88 TUHHI B TH HEEEFE P R E

FER 2 IRE T R IR RS AT RS e s I TR A - E2 . I TTEd AL
AUEEFAEE . WIS RG ALl Tk -

FERZZIFER . X4 $ORIGIN F1F ERy Al {5 H XM A AP Hlt Ty e . 165 I
230 TUHRY 2. (B2, QIR $orIGIN Y 5 — 4> AR LAY B S IThC.
ZH BRI Z 20 - 1% H XA T B AR -

TEZ2HEF. LD CONFIG 2 2% . (B2, ST ENARERFHIf XECE
fF o IHS I W) B -c - 0 RIVELE SR 2R %, BIE L, 1 I
ko fHH $ORIGIN F1F B Y ELIL SRACE SR TEXI T {E H X - XN HREFH
0 SRAC & SRR I A& & R OR AL B SO B R B&E 4R, DUBREER A - R
gﬁﬁiWEEY#’M?%ﬁﬁﬁﬁmﬂ%mﬁiﬁ(W%Wﬁﬁi#ﬁﬁ)oﬁ
Z W crie(1) -

TEZ2WFEH, LD SIGNAL 21 720K

TEZZ R P LD PRELOAD HY LD AUDIT PREEAR & al 28 A HiAth Hbrsc o« 15X et
HFR SR E N 2R R B R S - 2R A R TEAEE X . RSt
“ (BIREE ) AR ETERA SRR EIR AR - A sS4 R
NEHWTEE X

FEZEUERR . 5 {of FH I T R0 A% A 44 PRI R AL B ALl e B0 S 2 B I R
o DLaB8 AR 4 SORIXT S A2 RO ORI L ERECE A - IR, 22 it RERY T 43 N
TRPRAE X EARFGI 2 — 5 [ EARE 2 2E SR DI B ERA .

TEQIEEZ bR, AN B FH A B A2 2 R RO B4 dLopen(3C) B8 124 - 1L
BRI FH R FH R e K BT st ot

BITH R ED

104

TEIL FHRE e HOBE B Gt U1 R H 0 O (ORI, R s AT I R e e E R W0 RR AL i RE P Ak
Blo BRTEEALHILASN . SRR il m] £ B T 1A ) e 0 72 2 FLAl B b STl Feg EL
HEZS 8] o R PR PR A S {58 FE AL BB T FH R e o oA T FET A A [ i 7 I R R

A5 -

HER EAR SR E R LT LA LA -
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BITRE AR RO

o E TR E E RSO TN E AR R R O AR AL BE E AR ST W] LUK K St 4
FEE BT 18] o QR AE R RS P RO A T IR N T3 B EAR SO IR SS . IR
IANTEEAZ EAR SO - TR A B eOR (5 B A B ARSCAE AT RE 2 H RS L -

] Eﬁ%%%ﬁﬂ%%(@%?m%mw>,@WE%ﬂE%?XEEﬁY#@&ﬁ
el

»  CEHATHARS NS SRR b L2 (R B9 R A B R SRR T 7E 6 P R TR o

R FFE R (6 A T 1) 8 75 SR v [m) At 3 = H bR SO

= {fif] dlopen(3C) K& I = H bR S A M B2 THI RN AR FF R b2 18] o [A]
B 5 AN I = B bR SR BT AR

w B ENLS IR I B RS Ry EARRSIT 18 A Bk B bR SRR TR W3R AL T -

s NHRFEHER disym(3C) EEFERME XS - R, NMARFT5H
T EHR SR F X BE BT 15 5 E LA PR A -

o EN AR SEXEE E RS I dlclose(3C) SRRIMHLbEZS[A] o LA BF
VA EERE A B AR SRR I BT A 20T

» A dlerror(3C) H R T 2T TH REERE Fr f CTIRE I S B AT A 5 IR AR
o

ST RS B T IR S5 457E S ST dufen. h FHEEAT 8 X 3 EL@id = B sk
libc.so. 1 fHIZARSSATHTNHEF - L Frfld. SO main. ¢ 7] LS | AT
dlopen(3C) ZAANGIFE. H HRFHFLF prog Al 7EIETTHTEEE X L FfE

$ cc -0 prog main.c

i - £ LLH{THY Oracle Solaris OS &Z4ThRH . L HPR A libdl. so. 1 524t T 28 HE k2
H o libdl.so. 1 A28 H TR A (KI5 - {H2. libdl.so.1 f2HtAVshAREFE:
2 O EIFE R M libe.so. 1 3KEY « ANFHFFEEA -1a0 i TRERE -

FNEAMER G

{EFH dlopen(3C). FIRFE At H BRSCHHA N BNE TR HERERIHBIEZS (] o B pREICRFER 12 44
FIGB RNV E NS EL FH S A RE R B — s - 85T disym(3C). A s L A AR >R
AHME AR E RIS -

AR IR LR NEB R (BIRR ) o WHEATI RERRE R — AL
N BAHRI AR R 4 o R/ WA R S IR (A

X BEARZE AR 5 H T A H T A WA A AN e A1 - 15525 U5 88 Ty
CEITITEER TR R E X7 B, SCfF main. e &I B

#include <stdio.h>
#include <dlfcn.h>
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BITREE RO

106

int main(int argc, char **argv)

{
void *handle;

if ((handle = dlopen("foo.so.1", RTLD LAZY)) == NULL) {
(void) printf("dlopen: %s\n", dlerror());
return (1);

FEWIEZEHIR S foo.so. 1, BT FERRE e N (3 SERE W IR 1L T R TERY
LD_LIBRARY PATHE X o $% K. {HFBERGNEE prog I FEHIEEMIETITINR - -
FBRERLE /1ib Fl fusr/lib (X T 32 (L EHFRSCHE) 5K /1ib/64 Fll fusr/lib/es (XF T
64 (L EARCE) -

MR FEEAZBIEEN -
if ((handle = dlopen("./foo.s0.1", RTLD LAZY)) == NULL) {

NHZATI R e A 2 e RE 0 24 T TAE B Sz .

i - ROZIE T RRAS S48 5 R dlopen(3C) $8E RIFEAT L B FR S - A ERRA
WHIEZER, 55 UL 220 TUHRHY “DIERRAAL SRS -

R TC I FEEFR S dlopen(3C) ¥R B NULL AJH% « FELLIEN T, W] {#
dlerror(3C) K EREMBVEIER A « 41

$ cc -o prog main.c

$ prog

dlopen: ld.so.l: prog: fatal: foo.so.l: open failed: No such \
file or directory

Y12 dlopen(3C) AN FARSTAFARS T HoAh FARSTOE. Wt 2 450X 2 AR SRS [ Ak
TRy hE S Rl e IEREG — B4k, EEIR AR E HAR SRR AT A R0 - AR5
TR 94 -

WIER dlopen(3C) $8 %€ 1 B b1 SR BEEAT AR £ 42 @ SRR — &8 4 NIA 233
— AP EE ERR SO TS ) RN AR 7 IR Bl — R - AL AT 5 2 A
W — B Ar . H BN T o] DEREEE H H S0 - Flal. mimirflmain. c
A DLELE BT dlopen() RH -

if ((handle = dlopen(@, RTLD LAZY)) == NULL) {

TEITFEE T RTLD GLOBAL FIE Y dlopen(3C)s AI{#iF \i% dlopen(3C) 3R B Y AR £ R
FEFAR G « SRR I 258 AP AR AnT (RS T s i 2] i R st bk 2= (R RO A B AR S
BEHTS -
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BITRE AR RO

BEEMLIE
TEAEIEE AP EPRSOIEIR 81 TR BEBRF QAU RS B T AT

EHEENL . A EALLR —J5 B E AL dlopen(3C) 5 A REHIAEZS (A Y
FTE BRRSCHE

MRS R, IR E . (2, W TS RN ARER (BEw k%
BB dlopen(3C) M, HATRERL & A SLRIIT) HIF P WIS FE AT REAH

EC-

AT DURRE B (o 2 R O R TR X Hd b T 20 26 o a2 TP BE R P U BRE T T 2 AE R AL I
SCBEFTH BN S E RN DU E R TR AL BT A FER ST (EALHE R
FERYESE ) -

AU O RTLD_LAZY B AR IR O ATLAR o] 2 A LA (5 dlopen(3C) 8 ITHY H R SC
o BT R BRAER I E ARSI SZ BT B AR SRR AT A B E AL - 1 AT DU
RTLD_Now f&zC, AT DL P B F AR 83 10 - 2 now JEIHILE A2 5 H AR SCAFI R I R 0 3%
FEEBRSCAFHT o M B E (O BRI 5 488 2 BT T B H ARSI A (R -

EHEALE AT N AR S BT S EEN - A THIR TR eA R 5 EENL
AR (ToIRiX LR NI UET) » HFE A AT S BRI R (E S -

FEEK

W2 dlopen(3C) SR EARXAFS |2 RAF 5 WHSTTH R R 7 20 A AR R Y
RS A R 5 o QIRED EEYRE . W21 7 5 H 2 R R T8
dlopen () REU EFRSCHE - HIE. dlopen () BN LLRAGRCIERE Y B RSP B L ir
(AT AT 5 F AR ALY

i B E RS E R B bR SR B R R R R S (R RYE R /Ay
FiEEE) - BZUE e, HEHE-

- 455E 1 STV_SINGLETON HJ JLPERYTF 5 i FIERETF S HIRIE . TCitt dlopen(3C) J& M
ATHEGE AN o HS UL 12-21 -

FEE T {HH dlopen(3C) KB H - SUEF B9 HE /€ world TF 5 ¥ R {ERF local
SR UL o 28 108 TUHRAY “BRE T 5 A AL — S5 Re (o A b e 2 A A 13 B B Y % B b
XAFHAZH o % 110 TUHRY € LR EARSUF ~ 58 111 TUH “FRes g /s 111 i
1) “EFR S5 BEER T A28 dlopen(3C) FEZHI U@ Y LA T 5 T
A7
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BITREE RO

REFTSEHRRE

M Filid E A dlopen(3C) IRMIITEE AN ERRSIE, 21 THIRER R P4 B L AE 2D a3 T
MR ERGS . 25, BITHEEHER PR IR (LR B D B &
oo MRLABNZATS . TR EHER P RIREHY R - TR ST R 21F
181 dlopen(3C) FRENHY H R SCAE B HARFAITH A K -

{EFERAE 1T 5 A PR o] LRI B SR 5 A BRET - R AE 2 i ARy B RS
PABIRAT S, W SALBFTAEHEAERR A BRI DR AT S - IEA
B X v R SEHERE SCELAORSITY H AR SRR AME « HE, IZAME AT RE S RERIER SR AR
(W

FELUT R hES aT 3T S prog MIFLZ BARSCIE B.so. 1 B T AT -

$ ldd prog

A.so.1 => ./A.so.1
$ ldd B.so.1l

C.so0.1 => ./C.s0.1

W5 prog 1@ dlopen(3C) FKEUILEZHFR X B.so. 1. WIS EJEIE prog HH A % E @ (17 4t
FHIRHB. so. 11 C.so. 1 FTRIVETR S, SAGHIKIEA.s0.1~ B.so.1F1C.s0.1
R T o TERL T BRI, @ dlopen(3C) FRBUY = H bR SCH I E EAEXT R
FAFE 7 R AR BE R g ER 25 R R E A T ok - flan. v DUR R g 75 N F R Bl 31
Fhg [ HE RS TN EFTR -

3-1 B dlopen() iR

v
v
v

prog A.so.1 B.so.1 C.so.1

1 dlopen(3C) IKIHIEBRXMF (WoR NBAREER ) FrRHIEMAT S EH, R MNIER]
TS prog SRELNIT — EEIRG — ML= HIRF C.s0 10

AT 5 A BB 1% A ARSI 9 H AR SR E BB MRS - i ic . 2]
PT S Bl H e AR FTE RIS E 1 2 RAF 5wl UL, BOWEr B SCIEERE T
ERFFSERIERE . B B ERSCERES R I B bR &S - HTHIRX
PRt 2 p—PME— e, i B R RET S k- A, i H
OB E AR SCPFER Al e A AL R T A AT 5

R EEHT H AR SR A 2 5N R 7 B IG iFT R IE AR S &8 Flan. R
A.so.1 BRIEHAT T HITTHIN dlopen(3C) G T HRELE E ML, WS T FEREFE 7 X B E
N SRR E RS TE prog TEHR. ARETEA. so 1 & . BITHEEEFAS
YR FEB.s0.1 80 C.s0. 1 FPHA#K -
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BITRE AR RO

AT 5 A H AR R P2 A ERRSCPER o B SUPHFE RE R PE LAY « X ahS el T
S R ARIFTR RIS BT E 2R 5 R ERE . HAERSA R ElE
{XBRPLRHRAF 5 ol AR HT H AR S rh A AT 5 .

REETF S5 BRI 5 m] UL 4 A T 48P H AR SCAE 2 RIS HK » iR EESR IR T 15 ]
NHERE bk 2 [ 15 L A Bz FUARSCAE 2 TR ARISITR 7R - 45 40 7E dlopen(3C) FKREKHY
HARSCEE s ME— /2, W] LIRS 1T 5 1R — dlopen(3C) RIREY B AR SUAFEH R
SCPEAS By B HRBRH ARSI P AL A 5

SE SCEBR S 2 (A R BRHIRE & 7E 2 REAT dlopen(3C) HIRL AR A B it - 431
s e = E AR DL so. 1 BA LU AR -

$ ldd D.so.1l
E.so.1 => ./E.so.1

I H. prog N HFEFH A dlopen(3C) 22 AL I H IR LI ZH R X B.so. 1. F
WA T B E 2 BRI S B R -

E3-2 % dlopen() iR

- B.so.1 C.so.1

v

prog A.so.1

D.so.1 E.so.1

7 B.so.1 FlID.so. 1 &L TFS foo HUE L, C.s0.1F1E.s0.1 HESTEHLTSH
EHEN - HTERSHE—AERE Kk c.so. 1 & HI B.so. 1 HIVE L. 1M
E.so. 10 E I D.so.1 HAYE L - ELHLHIH TR 2 I dlopen(3C) ZEEL EFR L
PRER It i BV SR E -

TERNINAE N IE EAEWE LA 5 B SR SCHERT . TR dlopen(3C) W 5 X1 4 B
S ERAR . 22, WREFRCHEEA NSRRI A B E 1T RE 22 2
BT dlopen(3C) 1 FH A O S0

TELL R B, = EFRSHE0.50. 171 P.so. 1 B AHIRN 22 SLARHHIT -
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BITREE RO

$ ldd 0.so.1

Z.s0.1 => ./Z.s0.1
$ ldd P.so.1

Z.50.1 => ./Z.s0.1

TERLRBIH, prog B A FEFF BT b N L H AR ST dlopen(3C) - HHTHLEH
PRCHE 250,142 0.50. 1 FI P.so. 1 O FEARIGIR . PRI 195 PR dlopen(3C) W FH 54
BRI NEFEE 2. 50,10 R RW T EFTR -

3-3 HA NI 2 1 dlopen() 1H:K

- O.so.1

v

Z.so.1

prog A.so.1

P.so.1

Z.s0.1 A[[AHffft0.50. 1 M1 P.so. 1 I T &EHITFS . HEEAE. 5t dlopen(3C) HEF M
=, Z.so. 1A TN TE0.s0. 1 flP.so. 1 HEHTE -

HI. W% 0.50.1F1P.so. 1 R EEHRF S foo IE L (IXJE Z.s0.1 EENATH

) o MIEATRYSERRESE A . KA E 252 2] dlopen(3C) W RN #8200 - 41
REF51 foo FTHRETERE SLE I A L= HAR U R . MITE Z. so. 1 PRI TSI %
TR&E AT RE 2 AR FHFE Y dlopen(3C) HEF i 5 -

EXEFBIRH

J8Id (] RTLD_GLOBAL P& M Z L. W uilid dlopen(3C) SR HARSTAFERA
FEE M R AR 5 AT IRy 2 R AT UL - RS, BR 2R SR ERE
AT EoAth H BRS¢ /T {58 F i dlopen(3C) FKEUW AT B bR SR B AT 5 -

IteAh . JEE dlopen(3C) FKENAY « #7745 RTLD GLOBAL & {TART H bR SCLFHF Al {5
dlopen() K ME N 0 FIBEIZE A IR 5 A -
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BITRE AR RO

- AR HEGUE LT RERFF SR ILE, 3 Bl — € ST 2R S ] ILEERIH
S T2 B bR SCPE AT YA 2 O Ry B F 2 Je) T AL PR B3 K - BPGE DAUS IHBR 1% 2 R
HAIH, MERELEIERTT -

FEEH
T RTLD GROUP FRED M SEL. W i@ dlopen(3C) FREXAY B AR G E

FEE I 2 O B TR 0 - (EBER T (LA VFImiE dlopen(3C) FEIUAIFT
H ERRSCHFE S & B AL A B -

(i PR R g FE A Y -B group BT, ATEAE B H BRSCHRI D HAB @ AT SR E I

- AR AN G ST PR ECR, I HAES —NE T 2R R E RS
FT 2 BRSO R R R A A 2 R R sk . BRI DU IRR 1% 2 R 5 |
H. R R IESRT -

B o REH

WERWIIE HFR SR M dlopen(3C) ZKENHY . F HAFHH dlopen() FTH 3 —PMHEIR X
. XA B E 2 iE e 4 — M E— 198 o i XPE ] LU 1k —> B RS
TER =P ER R ESTS -

FERCEESCIRrR . 046 B BRSP4 5 DL BEE (126 = A H AR SO - lid DU M
MLz —. W] DA R LK

w  (HERIUGE BRSNS A B RR SO 2 2R -
= {HFRTLD PARENT L ZUAREXT 2 = A B AR ST dlopen(3C)

R GIEA B AR SR A EARSE BRI 2R % 0080 B bSO HE 2 AR
A BERRSUEFTERA - I 086 RSO AT LU E AN B ARSI B AL BT

=

oo

WIERF 2 B FR S AT A dlopen(3C) FT TR ZANEFRSUE, H BB B I3 S0
G AR5 LU R 3 AN B EE TR, WIAFEX S A E e E
SRR o (ERLIE LT, AT RTLD PARENT F5EY 725 — N H R LAY dlopen(3C)
%ﬁo%ﬁ%ﬁ%ﬁ%:AEﬁi#%ﬁ%ﬁ%iﬁ@ﬁﬁ%ﬁﬁ%ﬁ%@%@ﬁi

KR T 2 B — S XA - REE E B, R & F s — A~ E bR
A dlopen(3C) MRHFRITR B —8 43 AT AT F T FH disym(3C) FUTF 5 &4k - R fH
HTHQM%mﬁW%:AEﬁYﬁaMﬁ%dWMO%ﬁ%E&K%@ﬁMﬁEﬁ
X -

WHRE — A EIRSU BT dlopen(3C) NEE 2 FFF 5 vl WLIER WL B bR SO 3REL
#. NI RTLD PARENT R FEZTURAY. W BTCEM o M FFR T SO B FR 2 A A i 7o 2.
—1AH dlopen(3C) BT, TEH 2% A X P I -
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BITREE RO

112

SHEHT 2R 44

KEVHT TS

R TT LAGE disym(3C) SREVFEETF SRtk - tL AR I BIMFIFRF S BFR. IS
bR E ST E o 2 L5 AR SR

w  A[JEHEE B AR SRR dlopen(3C) AR [BIAJAR - % A4 ST AT E AR SCH B
MRHRGITR Y H BRSO IRET 5 o (R RTLD. FIRST IR A AJRRAY A 0 INFE E H Bk
S IRERE 5

w  AfjET HAE Y 0 (IREIE 1Y dlopen(3C) IR B AJHA o 1% FIAR AT S R B B2 1 JS
Bl BRSO B 8 CHARFS ) B AR SRR 5 - 8. S sh B bR shs ]
PATCHE o W T RERBERZLGS . 12 IR ST BT dlopen(3C) FRENH AR Ty
RTLD GLOBAL [M{EARl H AR SCAFRENAF 5 o (AR RTLD FIRST iR MY AR A2 UF A
SR LT Y E B B bR SR S

= FFFRA)HG RTLD DEFAULT A1l RTLD PROBE J2.1F M S BB F2 LB 1) 12 5 H B ST R 7@ X H:
HHHITR ) B FR S IRBRE S o B A IR ST BT dlopen(3C) KRB H 5 F # [
JB —H AT B AR SR BN 5 o i RTLD DEFAULT HY RTLD PROBE Fif % FH7E T I
F B FR SR HR 5 B LI AT R A TR — A

w  FERAINE RTLD_NEXT SRV U A REER A 5113 R R — > SRH B R SCPRIRERF

=

FELUT W] REAR A ULH R Brh . N FIRE R 15 S0 2 R Al B RSP 21 Lt =< ) . 2%
Ji NP ZFEM disym(3C) REHR KBRS - BTk, AR R XL
755 A X LT HAR SO PR BRI AR SS - S0P main. c L& DA AXHS

#include <stdio.h>
#include <dlfcn.h>

int main()
{
void *handle;
int  *dptr, (*fptr)();

if ((handle = dlopen("foo.s0.1", RTLD LAZY)) == NULL) {
(void) printf("dlopen: %s\n", dlerror());
return (1);

}

if (((fptr = (int (*)())dlsym(handle, "foo")) == NULL) ||
((dptr = (int *)dlsym(handle, "bar")) == NULL)) {
(void) printf("dlsym: %s\n", dlerror());
return (1);

}

return ((*fptr) (*dptr));
}

B ETE A foo.so. 1 FIHZRLTE foo fll bar, SRJGTE S SO BERY AT (AR50 45
Fo RIE. A return() BEAHHY A SEL bar R KA foo -

{5 FH BTTET B SC A madn. ¢ ZEBRAI RS FHIFERE prog B8 T HIARAHIN -
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BITRE AR RO

$ ldd prog
libc.so.1 => /lib/1libc.so.1

UNRTE dlopen(30) g ERI S ARIE N 0. M EeTE prog HIETT S foo £l
bar. SRJGTE /lib/libc.so.1 FHIHZR

AR B BT SR AT - FERYLHPRE A LARTT 46 R S 91 BUh iy “E e (fF
FEE AR

IERTCEHBIFENRS . disym(3C) FHRE NLL{E - 7ERLIEHLT . WA
dlerror(3C) KR EMIEEIFA « FELLTREI. B prog TTIERBITF &

bar o

$ prog
dlsym: ld.so.1l: main: fatal: bar: can’t find symbol

MK ThEE
{65 FHER 7k A0 MK RTLD. DEFAULT FITRTLD PROBE. S FHFRJF AT DA & 5 12 (E HAth 75 5 -

RTLD_DEFAULT A SR FHIZ AT I R RE e BT FH A ] — AU SR 1l A E B S P g (AT
F55IH - 1S5 IF 108 T “BREFT 5 A HARA o RE AR P A5 -

o SEIEATHT SRR E 1 5 5 FIDLECRITT 5 5 R E 2 5 rT 3T SR 5 |
FHSRIRAN I RERE R RN - 155 UL 360 DUHY W RRRER R (Fre TAPEEs) - 2)
AR HIXR AN R A B PR IERE AT A AL FE B2 s 2 L —Hb ik .

o UPRAEUERE T E AR AR EARSCPE TR ICR R B ] LU R AR5 1T 5 5 | -5 E
S RIEBAEIRSE A ETIE o R0 3 ARIFTA SIS AR SRR S ST IL LR . I
ANFTEEHERYIER A3 AN BRRSCPE s DLZIRR AT 5 « AR e R 2% 5 AR
RTAS H ARSI T M o (HI2 M AT BE 2R AE IR ARIIEAT - AIFERAE]
%ﬁﬁﬁ%’ﬂ%éﬁkﬁ%%%ﬁﬁiﬁ:ﬁ%éﬁ%k%ﬁ%@ﬂﬂ%kﬁﬁ

RTLD_PROBE % F 5 RTLD_DEFAULT ZELIAYIEAY . {H 25454 RTLD_DEFAULT HURR AL/ 1
JIEAFTA - RTLD_PROBE HAESNE B TAFF 5 € S MARESRE B ol $4T SR
{EA i FEEE EZ R T - LA, RTLD PROBE AN/ B)— 2 HMYIELR %E A[FE - RTLD PROBE
JE SRR A H R 5 R B AR R & G -

RTLD_DEFAULT I RTLD_PROBE &R Al LA 21 B2CHEIR%EE A o« BTSSR HiZ
5] DL — A HEAR P S ARSI N o WX R R BT, AT LA A RTLD DEFAULT
B RTLD_PROBE MK R AIE S 1Z1E - BT HAR U2 FRE Rt E e B 2% A%
IBRH ZE SR ARSI - Fi F= 8- RTLD_DEFAULT A1 RTLD_PROBE MR DAL £ ek %5 - £ T I

§§M¢,mwjm%ﬁ%%?%ﬁﬂﬁﬁkyM&Eﬁﬁﬁmﬁﬁﬁﬁﬂﬁkﬁm
01217 -

void foo()

if (dlsym(RTLD PROBE, "fool")) {
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BITREE RO

fool(argl);
foo2(arg2);
) R
SUNIhREEMNA R AL — 58 AT R AVRER,  SCERA I BRSO R T bR

R HZIF 98 TIHH “BEft dlopen () BT o ZARICIEEZITHS SR B R IR
PR 75 2K e

RTLD_DEFAULT 5% RTLD_PROBE i A R R & L9555 RO A0t T — B 5 K 9K
T WL 48 T “§97F 5 HRTIA -

EREAN

{HRRFR AR RTLD NEXT. N AR A ERF STEAIAESR T — /5 - #la. RN
AR prog BL& UL FAIES A B -

if ((fptr = (int (*)())dlsym(RTLD NEXT, "foo")) == NULL) {
(void) printf("dlsym: %s\n", dlerror());
return (1);

}

return ((*fptr)());
MIETES prog REAYILZH BRSO (TERLTE L RN /1ib/libe.so.1) HIHHE fooo Ul
RIS B B A 1E 1 3-1 o R BRI SCEE B so. 1 . MY ATE C.so.1 FEZER

fooo

{fEFH RTLD NEXT $@ 0t 1 (E AT 5S4l AR T8 - B0, mlEsd mirmm i B bR A B RS
PEIPRY R, IRIET FEIFEIA KA AL T - 1A, A E RSP malloc. so. 1 HE
TS A B

#include <sys/types.h>
#include <dlfcn.h>

#include <stdio.h>
void *

malloc(size t size)

{

static void *(*fptr)() = 0;
char buffer[50];

if (fptr == 0) {
fptr = (void *(*)())dlsym(RTLD NEXT, "malloc")
if (fptr == NULL) {
(void) printf("dlopen: %s\n", dlerror());
return (NULL);

}

(void) sprintf(buffer, "malloc: %#x bytes\n", size);
(void) write(1, buffer, strlen(buffer));
return ((*fptr)(size));
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X # B

iE1UHE B

malloc.so.1 AJffi A E| malloc(3C) JEH FTERI RSLE /1ib/libe.so. 1 Z |l - FE. 7EIH
IR GG B LT BE 2 Al $di AXE mattoc () IV -

$ cc -o malloc.so.l -G -K pic malloc.c

$ cc -0 prog filel.o file2.0 ..... -R. malloc.so.1l
$ prog

malloc: 0x32 bytes

malloc: 0x14 bytes

gl AT DU < SR TE A -

$ cc -o malloc.so.1l -G -K pic malloc.c
$ cc -o prog main.c

$ LD_PRELOAD=./malloc.so.l prog
malloc: 0x32 bytes

malloc: 0x14 bytes

SE - (0 AT 4 A7 ¥R R P TR B AT ART mT B A58 VA B R Z0/ N o T T O s B3
sprintf(3C), MASEEIZHEA printf(3C) RAFRALZWIHE . LIS T printf(3C)
AT RE(HEF malloc(3C) T SE™A538 1H -

FEBHAS AP T SCPFBRE A B bR S H T RTLD NEXT. TS {3 ] F0 ) 47 A 77
B o AE— B EAR SCAARRIT H 5 P I 7 BRI R 73/l R B BRSCHR SRR
IG5 P e 3 T

Oracle Solaris 1217 I B 212 - Bt 7 & VT ZE R 1 mdb (1) BB o (A, o] DASE 1%
I ERETE TR BT R o (A mdb(1) B, v LT A8 B A HERE IR

i &E

(TR RERFAFHROL T IRBUNAE . SRR I PR A0S T 5 2 S
S UL (IR e IR B AT . i 1 B 2k T AR 7
AR TS

AT E TR RE TR PO w] BEA BB S sty it - Ao SERTREXT iR 207
AN KR

Al FER AR B Lo_DEBUG RS A IR - AT i i AR (0 FERE AR IRTF (B RS - A0
WUE ] — a2 MPRICRY AR R, DS R AT A 0 .

{#iFH LD_DEBUG=help. FJ LA’ LD DEBUG H1 AT FHAYFRILC
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$ LD_DEBUG=help prog

prog AT LURERTAASTHT A o TERHEABIRS S prog 2. MERREILIFRIE
WODEE - ATEATT SRR A

ERETEOUT s 2R VR Tl A2k BB 85 e i SCAF stderr o W] LU output A1
C AR I [ B A SO o B, W] LAESL Y rtld - debug. txt FISCHRHHIRATRY
SR

$ LD_DEBUG=help,output=rtld-debug.txt prog

A, SRR DL 1R B AR B LD DEBUG OUTPUT KR & [ml ik i - (# 1
LD DEBUG OUTPUT Hif . EFEFRIRTFVE G S 2 i S -

IR [AIAT4E %E LD DEBUG OUTPUT Fil output FRiC. M LD DEBUG OUTPUT 5% o QSR [FIHT 5
%€ LD _DEBUG_OUTPUT Fll output #7%ic . W LD DEBUG OUTPUT {i:4% - 5 output Fiic 51
fork(2) INFRF &5 & 2 S B A R A B 5 AR — 0 - 81 H E 2
AREFL HATE R o« (EIXPPIE &R R Lo_DEBUG_OUTPUT  LLURE % AN dF R A1 i
TE 7] EI|ME— R SO

Tz eI AR, AARVRETIEIR -

Hrh— A AR R s T A TRIRT S E - LU o Bl AR ] 5 20
AFPITICHE AT BT SRS T A R ER A = H RS -

$ cat bar.c
int bar = 10;
$ cc -0 bar.so.l -K pic -G bar.c

$ cat foo.c
int foo(int data)

{
¥

$ cc -0 foo.so.l -K pic -G foo.c

return (data);

$ cat main.c

extern int foo();
extern int bar;
int main()

{

return (foo(bar));

}

$ cc -0 prog main.c -R/tmp:. foo.so.l bar.so.l
i % LD _DEBUG=bindings. W LU /RIZTTIFAF 5465 -

$ LD_DEBUG=bindings prog

11753: .......

11753: binding file=prog to file=./bar.so.l: symbol bar
11753: .......
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11753: transferring control: prog

11753: .......

11753: binding file=prog to file=./foo.so0.1l: symbol foo
11753: .......

BB B8 R L 77 BRI 5 bar 2 TEN AREF RS HIRZ BIGEE R - 281, 5 foo @IE
REENIATTHR . HIEN AR IR 5 — Ui FH BB A Z R 9B o It & ik
BH T HE RGP E R AR . WIRIE TS & Lb BIND Nows WIFTE T S4FE #HETE
R R 7 SR HIA 2 BT -

LJ‘J&E LD DEBUG=bindings,detail, FJ$E{LA I SEFRGHE (1L B 1Y S Fr i b FIAE XS il
'f‘m{lil o ©

A LA# A Lb_DEBUG R /R I & MUERIKIZ - 4. @it i%E LD DEBUG=1ibs. TJLL
SR AT & AT I S R AR AL -

$ LD_DEBUG=libs prog

11775:

11775: find object=foo.s0.1; searching

11775: search path=/tmp:. (RUNPATH/RPATH from file prog)
11775: +trying path=/tmp/foo.so0.1

11775: trying path=./foo0.s0.1

11775:

11775: find object=bar.so.1l; searching

11775: search path=/tmp:. (RUNPATH/RPATH from file prog)
11775: trying path=/tmp/bar.so.1l

11775: +trying path=./bar.so.1l

11775: .......

N FFEF prog HE KAV TEEAZ B 52 M S HCHF 0T foo.s0.1 Al bar.so. 1 AUFHZR .

Eﬂﬁﬁ’ ETﬁﬁfiﬁ%EiLDiDEBUG=symbols5E5iﬁ%§§4\??%%E§fﬁ5@{§%235?1o ﬁﬁf?ﬁﬁﬁﬁ
symbols #ll bindings AJ BT 5 B E MR TEEEE -

$ LD_DEBUG=bindings, symbols prog

11782: .......

11782: symbol=bar; Tlookup in file=./foo.so.1l [ ELF ]
11782: symbol=bar; Tlookup in file=./bar.so.l [ ELF ]
11782: binding file=prog to file=./bar.so.l: symbol bar
11782: .......

11782: transferring control: prog

11782: .......

11782: symbol=foo; Tlookup in file=prog [ ELF ]

11782: symbol=foo; Tlookup in file=./foo.so.l [ ELF ]
11782: binding file=prog to file=./foo.so.1l: symbol foo
11782: .......

TERTHE B REIF . RIENFATEF prog HIE RS bar - AWGEEES | &R F TEL
P R E NI T L - Rt EE AR E L R, 1ES WE 167 TR
“EHIEEN .
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UETRR=T Rl

TR FR AL T —2H 7] 7E mdb(1) T 2E AR demds Fll walkers o IEABESL A TR 21T
B B RE e B A PRI EREE 1 - 1F 2 S BE BRI BRI 1 T BE B2 RE 7 U T
& - I HZs Bl A TRRIOAIE A BT AL, - (B2, XEeEdRsE i iy fE ek r
BOR T B SRR EARE . BT T —BE

PLUR R IE TR T 2245 mdb(1) 5 18R Btk — o {5 F A4 fai B 5 5 -

$ cat main.c
#include <dlfnc.h>

int main()

{
void *handle;
void (*fptr)();

if ((handle = dlopen("foo.so.1", RTLD LAZY)) == NULL)
return (1);

if ((fptr = (void (*)())dlsym(handle, "foo")) == NULL)
return (1);

(*fptr) ();
return (0);

}

$ cc -o main main.c -R.

QIR mdb(1) A H B AT SR 1d.so, MR A Az . 250 D& Ri{ g
TRIRFI T RE -

$ mdb main
> ::load ld.so
> ::dmods -1 ld.so

1d.so
dcmd Bind - Display a Binding descriptor
dcmd Callers - Display Rt _map CALLERS binding descriptors
dcmd Depends - Display Rt _map DEPENDS binding descriptors
dcmd ElfDyn - Display Elf Dyn entry
dcmd ELfEhdr - Display Elf Ehdr entry
dcmd ELfPhdr - Display Elf Phdr entry
dcmd Groups - Display Rt _map GROUPS group handles
dcmd GrpDesc - Display a Group Descriptor
dcmd GrpHdl - Display a Group Handle
dcmd Handles - Display Rt map HANDLES group descriptors

> ::bp main

PEREF B B EAR SO AR R O BE B Rt _map,  IZMRE7E REEZ LGS 1] s
PEATHE o P Rt_maps ‘Wb RR A AT SE RS -
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> ::Rt_maps
Link-map lists (dynlm list): 0xffbfe0do

Lm list: Oxff3f6f60 (LM ID BASE)

lmco rtmap ADDR() NAME ()
[0xc] 0xff3f0fdc 0x00010000 main
[0xc] 0xff3f1394 0xff280000 /lib/libc.so.1

Lm list: Oxff3f6f88 (LM ID LDSO)

[0xc] 0xff3f0c78 0xff3b0000 /lib/1d.so.1

AT Rt map ST BB -

> 0xff3f9040: :Rt_map
Rt _map located at: Oxff3f9040

NAME: main

PATHNAME: /export/home/user/main
ADDR: 0x00010000 DYN: 0x000207bc
NEXT: 0Oxff3f9460 PREV: 0x00000000
FCT: Oxff3f6f18 TLSMODID: 0
INIT: 0x00010710 FINI: 0x0001071c
GROUPS: 0x00000000 HANDLES: 0x00000000
DEPENDS: 0xff3f96e8 CALLERS: 0x00000000

Al A ELfoyn demd S HARSCERY . dynamic 17 o LA R/l E R 1 Hi 4 i

> 0x000207bc,4: :ELfDyn
ELf Dyn located at: 0x207bc

0x207bc  NEEDED 0x0000010f
ELf_Dyn located at: 0x207c4

0x207c4 NEEDED 0x00000124
ELf Dyn located at: 0x207cc

0x207cc INIT 0x00010710
ELf Dyn located at: 0x207d4

0x207d4 FINI 0x0001071c

mdb(1) TEIX EHERKT ST HAREH - EHRBIFR. BEEL foo () HHIIWT S ATRESRA
F . {Bi&. 7EX foo.s0.1 4T dlopen(3C) ZHi» VARSI AHIELLTT 5 o HERWT & 25
IR TE 2 A BDS B bR SO 1R B SR A -

> ::bp foo.so.1‘foo

> ic

> mdb: You've got symbols!

mdb: stop at foo.so.1foo

mdb: target stopped at:

foo.s0.1foo: save %sp, -0x68, %sp

LR, BT T B RS -

\

> *1d.so‘lml_main: :Rt_maps
Tmco rtmap ADDR () NAME ()
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[Oxc] Oxff3fofdc 0x00010000 main

[0xc] Oxff3f1394 Oxff280000 /lib/libc.so.1
[0xc] 0xff3f9cad 0xff380000 ./foo.so.1l
[0xc] Oxff37006c Oxff260000 ./bar.so.l

foo.so.lE@ﬁ@f?@%%ﬁﬁﬂﬁ3j7dlopen(3C)ﬂZ[jH@éﬂﬂﬁo T {#i F Handles S8 REILEEF -

> 0xff3f9ca4d::Handles -v
HANDLES for ./foo.so.1l

owner: ./foo.so0.1
flags: 0x00000000 [ 0]
refcnt: 1 depends: 0xff3f9fad Alist[used 2: total 4]

Group Descriptor located at: Oxff3f9fac
depend: 0xff3f9ca4d ./foo.so0.1
flags: 0x00000003 [ AVAIL-TO-DLSYM,ADD-DEPENDENCIES ]
Group Descriptor located at: Oxff3f9fd8
depend: 0xff37006c ./bar.so.1
flags: 0x00000003 [ AVAIL-TO-DLSYM,ADD-DEPENDENCIES ]

FIRRRI AR — 2 B BT e Bl . X BEBE RIS R AT 2 disym(3C) 1 KA AIRRRY
B 7RSO KIS foo.so.1 # bar.so. 1.

i - pE R BRI AR RE R AR . R A <> - AN ] RE 2
WELAT R AN R IA FTARAL - AR ARG Al RIYIEHEE . 162 [ mdb(1) FIEERHERY
=

/s o
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BFR 4
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\

~

S H AR OCPEE — Fh e e G s ) R T R -6 A R R P - ELUTOR
Bilrpr, HEHEBRMF ibfoo. so. 1 FRHEHASCIF foo. ¢ 42K -

$ cc -0 libfoo.so0.1 -G -K pic foo.c

LR EBR R — DA BRI FIC, RS — 2 Al EE L H AR SRR - 2=
H BRSO AT DL 2 rT BT SRR 7 — B2 LU B L2 T kR « I S S, SR H bR
SCPERI PR AR RR P 3L ol X E AR s, I S SRl AL, AR
SR AR 1 X B g b A i HH TP 2K

X T BB AT P T SR B A I = B ARSCARIEZ HAR SR E e i n]
TREERGER T TG (1 Ay SCAF - (ERLEE B R D, 2R A R AL H AR
fF R E AR BRI EBR ST I 8 2 A R it S Bt bk 22 A] . R E bR
SCPFRIFTR BBEss ol (ke B S -

P AL 2 B bR S ETRE I A SCPRR AR - i i SO e 1 /b s
5 S DA R X BRI 121 T I REER e P R AE QI s AT R A R R LA 2
SEBOR L = H AR S AIAL T o

DU 4 53R 7 20T (E 5 PR B (T R r R 35 5 RS - 58 27 ey <12
I REBE P A T KRR B -

B G s ML T THS BE B R 7 AN 2RISR RS« G AFTA SCIF DU E
ELF K8 (152 L5 266 TTHIH “ELF k7)o BEHEGMER AR (6 FH I 15 R S SCIFRIALB]
2R 2, HEHERHER EEM e AT 2 — BRBURTXEERSTE
FVEGR R ST —FR 2018 2 A (B IZ 1 T R B2 — &R 20 -

FIVEGR RS — AR B IS ERSCIF B el s DR A0 PR - B 2K ) LLTEAS 0%
Bk g ey a0 o B 2O F 2 FE X LR H RSO H IR A -1
KA FBE e G SR FE AR DD RE - 165 UL 35 DU “HL = FRSCIRALEE” -

121



WRAE

R Z A ATZR 1ib A SR . so K48 € & T Itk B b dm il oy AL FRAY I Z B AR SO -
4. /lib/libc. so 52 AT T-4miFE R BE AR AE C FERY L B AR S - TRIELE . 64 i1
FEEHRHN T 1ib BXH 2 eafTHEP  HI41, /1ib/libe.so. 1 BTN 64 fif
ZFRIE /1ib/64/1ibc.s0. 10

FVEIZ TI AT — AR B, S H BRSO F E s A TI REERE i BRI AL B - B2 AR VR A
—RIVIAELAT RO = EAR SRR S 2 VT W R = RS E AR
AR -

FRAAL SO 2B R . so JERIGIRMA SR . FlUl. /lib/libe.so. 1 EETHT
B THT IR I 88 — i bRt C JE A St = B bR SO

WRMNAFT EAEGR I R S AR SR M BE2 WAL= BAR SRR R R

HHLA tib BTZE - A T dlopen(3C) L H IR SCAE B LR ILZH IR - A8

WHERGES . so RAER KPR AL o teah, g FUEIE A MRS DUEAE— R 5B

ig%¢%ﬁ£ﬁ%%$@ﬁi#%ﬁo%9ﬁﬁ%Dﬁ%ﬁﬁ%%ﬁ%%ﬁ%?%
2518

7 - dlopen(3C) HHE IR 3L = ARSI S FRIEH TR WA /" BB B S E 4 - IR
JG o BT R R P A] DLE A — AR A SRR S - HRE L IHAIER . E5 0
2 96 TUHHY “F AHAh H RS

IEREZBIRXHFATR

ERETEOUT s BDAS AT SOPF B = BRSO H ARSI SR 2 R R G B s P 5 |
WIS BRSO SR 2 o Bl FRAE IR — R H AR tibfoo. so EBITLL T 2D
A AT 2 SEOT ) — O A FIR RS

$ cc -0 ../tmp/libfoo.so -G foo.o
$ cc -o prog main.o -L../tmp -1foo
$ elfdump -d prog | grep NEEDED
[1] NEEDED 0x123 libfoo.so0.1

$ cc -o prog main.o ../tmp/libfoo.so
$ elfdump -d prog | grep NEEDED
[1] NEEDED 0x123 ../tmp/libfoo.so

$ cc -0 prog main.o /usr/tmp/libfoo.so
$ elfdump -d prog | grep NEEDED
[1] NEEDED 0x123 /usr/tmp/libfoo.so

YK EERFIAT R IR Sk AR IUATL ARl 2 A1 Gt P 52 A AN ] 1 B — 2 = ot
Oh. TERE g RE P S | AV E H AR B T RE 2 S EREAR S ERYIEH
PRI BREALE A AT AR - Oy 1 SR — B Fa e R Uy, L= EARSRA]
LU B B ric Saa T A5 | 3L = BRSO SOHE 4
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WRYE

TERE P YmtR H = H bR SO B, W CABEA -n R IE L H AR B & il R HGETT
BF & FR - TELL Rl BE SR8 5 did 4= B R SCHRI2 T 2R
libfoo.s0.1- HARIRFR I soname -

$ cc -o ../tmp/libfoo.so -G -K pic -h libfoo.so.1l foo.c

PL R R BB AT {5 el fdump(1) F15 | B SONAME FRICHITSE BT soname 103

$ elfdump -d ../tmp/libfoo.so | grep SONAME
[1] SONAME 0x123 libfoo.so0.1

BER G A AL ER 5 soname WU IE T HARSCAFRT e A2 BRE R (F O 242 B i S
AR IC SR A4 B

WARAE_E— BRI B SNS AT AT S prog B R H AL HTARASHY Libfoo.so. MIAT
A = FR A AT T SR 5 0 2 10 3R] — (RSt -

$ cc -o prog main.o -L../tmp -1foo
$ elfdump -d prog | grep NEEDED
[1] NEEDED 0x123 libfoo.so

$ cc -o prog main.o ../tmp/libfoo.so
$ elfdump -d prog | grep NEEDED
[1] NEEDED 0x123 libfoo.so

$ cc -o prog main.o /usr/tmp/libfoo.so
$ elfdump -d prog | grep NEEDED
[1] NEEDED 0x123 libfoo.so

TE Lo, (A -n EORSEE A /" B SR . EBIEYE . s AT
Ry ] DA A — AR A H SRRSO - ARELIRAIER. 155 ILE 88 Ty “&
P H ARSI -

AREPESHERIRH

%?ﬁ%@ﬁxﬁ%%@dﬂﬁf FHATALEE . MITEF T B BRI 3 soname 254
121

UEAS AT DURRE — B2 ML E AR SR A TR T AR BN AT 7 S ek
IS Tu&ﬂﬁﬁﬁm b BRSO R R B AR Y K %1@7@%@@
PROCHE (ERER R EE A i ) AN MEHﬁ%W%EHA%EﬁY#%HE
FNAAGIT - R VTR AR E 2 RAIE 2 165 UL 34 TUHAY “UIRGALFE -

gﬁﬁ?%%ﬁm%&ﬁf“ﬂL F HL SRR AT U RS e RSP ER KT
SI4n

$ cc -0 libfoo.so.1l -G -K pic foo.c
$ ar -r libfoo.a libfoo.so.1
$ cc -o main main.o libfoo.a
$ elfdump -d main | grep NEEDED
[1] NEEDED 0x123 libfoo.a(libfoo.s0.1)
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BAERGIH L= BiR 4

T AR ERA PRI S TCIE I TR . B, 7R3 = AR 2 Bt soname
A R T SRS ITUE T S e — 5% -

- S TTI RER AR P A 2 USSR B E BRSO« AL, FERORBI . 2 IR
BT AR B3 2 B AR SCAF O, H L AT i Taa TR BT .«

EIERBIRIPR
{5 L B BRSO B ED S Al P T SO BRI S H ARSI B gwRds 2HT 2
W — PR o X LR A T PRl H SO P C SR (T A AR50 2 B A2 M — Y

SRR 2 G R P R (R A TR T 3= RSP R S HH RN soname. (RAGII
BIRATRE 2 R AR5 o A -

$ cc -0 libfoo.so -G -K pic -h libsame.so.l foo.c
$ cc -o libbar.so -G -K pic -h libsame.so.l bar.c
$ cc -o prog main.o -L. -1foo -lbar
1d: fatal: recording name conflict: file ‘./libfoo.so’ and \
file ‘./libbar.so’ provide identical dependency names: libsame.so.l
1d: fatal: File processing errors. No output written to prog

WRFABH E 1L 5 soname B HBRSCARI S 44 5 A — g i T2 (0 A D HoAth
S HBRSCAERY soname DUAD . W th 2 BRSSO B IR TR O -

U A R = H ARSI TIN Z R 5 BRI A ACRIIDE A, T 43 e 25 1 2
R A RRIRSE

$ cc -o libbar.so -G -K pic -h libsame.so.l bar.c -L. -1foo
1d: fatal: recording name conflict: file ‘./libfoo.so’ and \

-h option provide identical dependency names: libsame.so.l
1d: fatal: File processing errors. No output written to libbar.so

AEBEREIMRHXZEBIR G
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HEZHFRSAF T DUA H B ORI - 1217 I BEERR 7 A 5t = B BRSO I {55
PR FNITES 88 TTHI “BITHH L P RN E N8 - R E R
B TFHA—MEREEEE X WATCEE RO BRSNS TR SR - T
32 ERRSCHE, BB F /Uib fl Zusr/libe X T 64 M EFR . BrAEE
N /lib/64 Kl /usr/lib/64 - FEBAFEER AR 12 BRI B R HLHLE B A Wi B
PR CHEHID 2 TS - (I REER R A3 1Y -RIETT 0] LUE R 121 TS -

TELL IR, = EFRSCE 1ibfoo. so fiKHf T libbar.so; [EETEBITHINAL T H 3%
/home/me/lib H, PRI TEE AL EH -

$ cc -o libbar.so -G -K pic bar.c
$ cc -0 libfoo.so -G -K pic foo.c -R/home/me/lib -L. -lbar
$ elfdump -d libfoo.so | egrep "NEEDED|RUNPATH"
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[1] NEEDED 0x123 libbar.so.1
[2] RUNPATH 0x456 /home/me/1ib

= B FR SR 7 T HE E A AR T T B 12 TR - ATEES ST $UT SRR
FEE A TSR HUH T B HE ST HAT SRR - AN RE{E X L2 TR IR R A 4K
T H AR SO AT AT A I -

LD_LIBRARY PATH RFIRUEFEEAS 1 E I EE B2 Rk o 2 1Ti SRR 7 (50 A Bt AR
HIEE N FTE A R RS S = B ARSI - B IR LA A7 & ] FH /R RZ A
IEITHRE R P R AR B IREATL ] EE 5 F R S N B A B o ak BE BB
L. AREREPINE. HSILE 88 T BT FERINE X .

RFAIHE 7

ENZS AT SR RT3 B BRSO A T AR R B 3 P S = EARSCARRY X e BRRSC
A AL BN AT BE 2 22 75 B AT -

Bian. B = HAR SR 4 & 2L R Libfoo. so. 1 55 DL ARG -

$ ldd libfoo.so.l

libA.so.1 => ./libA.so.1
libB.so.1 => ./libB.so.1
libC.so0.1 => ./1libC.so0.1

QUSRI 3 RS B B S T AT S progs R X 1ibC. so. 1 Y L ZUARH
s WA R 3= BRI R AT

$ cc -o prog main.c -R. -L. -1C -1foo

$ ldd prog

libC.so0.1 => ./1ibC.so0.1

libfoo.so0.1 => ./libfoo.so0.1

libA.so.1 => ./libA.so.1

libB.so.1 => ./libB.so.1
BN HAT S prog MR IE R 2 f2Mxt 2 H AR SCAF 1ibfoo. so. 1 HRAGIGTAL BRI 1Y
EAT K
LUIBOT TS AN L init TACPRAY T 4 & RER B = H bR BN T REF(E
AR, o
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126

A LLE AL E RS LR H IR - thEoARW Ko v as R feny 22 1 5 7 A 3t

ZHERCFH#ATRER . 1T e L Z B AR i SR IR eg A iR iy — Bk

;gﬁgoM%%%?Eﬁﬁﬁ%ﬁﬂmeMwmiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁYﬁmi
77 ZHHIE] -

TUESESE T —FhAGET TIPS D2 EGR R ER BT ROMLH] - (EREBEGRARAT. RePE BT UE
A AT 5 5 | IR 0 id ISR 50 3« FEIB1THY . ol URYRRE B U & L I AF
55 | FEEE [ 26 3= B AR -

T3 {5 mapfile JCf S FILTER B AUXILIARY, W] LUBHFE =2 H BRSO e St s
L1 ORI UEds - 80 R HAR SO T DA R gn i as iy -F B - £ TR L = B R
SCEHR LRI R A #2118 SO B RS - G5 B X AL HOR . (HhffE[R — L= H bR
SR A X B R .

FELE P g =X o

Standard filtering
it g R T T E IR O 53R (B 21TH . LU filtee SEELIT
VB 5 L -

(o RSB g e 2R 1Y) mapfile FHEF FILTER RSB ERERAY -F 28T, AT LLE LEELL
B HAEbEL IS o It mapfile XEEFEEIHE H A IEB TR LT 5 8 LY
—NELZ A filtee I AR TRR 5 -

FEIZT T TCIEAL Y filtee 2B - AIRAE filtee FPEA BIBRAET IEGSTT . NI
P FEEOT I filtee - FEIXPIRMEILT . TR IR SR BLAOTT 5 E SORSEENELTF
SHEH

Auxiliary filtering
G SESR BT FRae i UERIALAL . 10 ELizod JE S E PR 4 —Tfoek B T4 Bhid UE s &
FE R SEIE « FEIZ1TH Wl LU filtee SEERTF 5 & 3 -

{5 F Bl P G L 2R Y mapfile 5 BESE AUXILIARY B BEREGmERBRIY - £ 0600, W DLE %
C LU E A VESHBD T VRS o It mapfile B Fa TN (# 121 THRHR LT 5 & 1Y
—NELZ A filtee AR TRR & -

(ESE TR TEREAL BRI filtee 2L o WIRTE filtee IR SURIBNIL VBT Mty
I SEB e, (ISP T - ORISR ITS 2 AT 8

L= s LD
£ bR E TSRS
BRI JESY . NS E B ELRN I UERY filtee o DL IR IIRFAE B, filtee
filtee.so.1, FHHEREFFS foo Fll bar.
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$ cat filtee.c
char *bar = "defined in filtee"

char *foo()

{
¥

$ cc -o filtee.so.l -G -K pic filtee.c

Af DLd L DL PR v 2 — R bR AE T U8 o BRI H AR SR BRI R 2 1T A B
Nt UEds . AT EER R AR Y -F DRI o BRI H RSO BN 2 R R Dt g
2%, [{d A YRR 25 mapfile Ml FILTER T o

TELLRREIR, S EHPRH: filter.so. 1€ X A VESS - filter.so. 1 TRHEFFE
foo fll bar » ZFTX filtee filtee.so.1 Pt ERS - TEM REIHT, HAMEAD &
LD_OPTIONS FH 154 1% 45 SRR 7 A RE - F 20

return('defined in filtee")

$ cat filter.c
char *bar = NULL;

char *foo()

{
return (NULL);

}
$ LD_OPTIONS=’-F filtee.so.l’ \
cc -o filter.so.l -G -K pic -h filter.so.l -R. filter.c
$ elfdump -d filter.so.l | egrep "SONAME|FILTER"
[2] SONAME Oxee filter.so.1
[3]1 FILTER oxfb filtee.so.1

CIRERDAS AT P TSF BIL Z HAR SR . FEFR SR & ] R bR eI YE RS filter.so. 1/EN
MRS [ - B B Gt e 6 FH I VB B 1 5 R A5 R R SE AT 75 S o - (B

i AEIETTH XS R AT 5 BT 51 HI#R 2 S BUE I % filtee filtee. so.1 3
N o BT BERERE T (11X filtee SRARAT filter.so. 1 & MIIFTHRTS  WIRRHLF(IL
filtee: BUFHTELL filtee TR ENLUERFIT 5. WIEHOZIT S 2Bb T IESS -

Filan. CA N SIESATHAT SR prog SRS foo Ml bar ; XM E1ERE RS 2@
T ERS filter.so. 1 THENT « $0UT prog 5 EU filtee filtee.so.1 FIFEEN foo I
bar: TARMNITIERS filter.so.1 HIREL -

$ cat main.c
extern char *bar, *foo();

void main()

{
(void) printf("foo is %s: bar is %s\n", foo(), bar);
}
$ cc -o prog main.c -R. filter.so.1l
$ prog

foo is defined in filtee: bar is defined in filtee

TELL R R, EZEBRSCH fitter.so. 2 B E R — M foo T XA filtee
filtee.so.1 WL UERS -
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i - T ARIEHE foo () WOTRICHS,  RIELRE(H mapfite X FUNCTION AR B foo
HOFF 5 R -

$ cat filter.c
char *bar = "defined in filter"
$ cat mapfile
$mapfile version 2
SYMBOL_SCOPE {
global:

foo { TYPE=FUNCTION; FILTER=filtee.so.l };
+
$ cc -o filter.so.2 -G -K pic -h filter.so.2 -M mapfile -R. filter.c
$ elfdump -d filter.so.2 | egrep "SONAME|FILTER"

[2] SONAME 0xd8 filter.so.2

[3] SUNW FILTER 0xfb filtee.so.1
$ elfdump -y filter.so.2 | egrep "foo|bar"

[1] F [3] filtee.so.1 foo

[10] D <self> bar

TEIZATHE, XL UERRTT 5 foo WA 5| AR 2 SBUM X filtee filtee.so. 1HIZEAN - &
1T BE R (3 FZ filtee (NRAT filter.so.2 T X MIEF 5 fooo MNIF 5 bar BT | IR
i fitter.so.2 HIURF 5. FENEA NIHLTFSE X filtee Z0FE

Fign. LA RN sIASRTHIT S prog STHTFS foo Fll bar, 1XT M5 1E 8 He 4w b 72 i
W EES filter.so. 2 I TRAENT o HAT prog 25U filtee filtee.so.1 FFEEN foos M
ITUESS filter.so.2 H3EHY bar -

$ cc -o prog main.c -R. filter.so.2
$ prog

foo is defined in filtee: bar is defined in filter
TEIREERFIF . filtee filtee.so. 1N ST UEER KHK « AREMEFIZ filtee MATATT H A T &E
{EH prog $RATHS JR 1M AR H AR S Sl i 5 &k -

PR SRS TR T —Rh A T SOA S = HARSCPR A 7 885 RO ERERLE] - o8 A bR
dugas. w LS 2 A S E E RSO LT - brdEid IR s R fR it — R iR D &
5E [ B SEERA 771 o 7E Oracle Solaris OS H1» A LUH# A 2 AN bRkt JE S -

/usr/lib/libsys.so.1 T UEARFEHEIRAE CJ& /usr/lib/libc.so. 1 T8« L FEEFRT
AL T I AN T 5 AR C 2 ABL 1 R BRI R HE T -

/lib/libxnet.so.1 T JEasHH £ 1 filtee . ZJEFRILRH
/lib/libsocket.so.1~ /lib/libnsl.so.1Fl /lib/libc.so.1 FERFM XTIH .

libc.so. 1 OB T RE P 3R [ UE &S « IXEERE LI LN I 2 (a5 {1 b
. libc.so. 1HIGRIEMEIS HIATT 5. LUK Ud.so. 1(1) BIZTTIFEREE AR ) SEFR
KIYEE -
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libnsl.s0.1 %1% libc.so.1 & X FnEIT JEHE gethostname(3C) - LLHT. libnsl.so.1 7]
libc.so. 1EIXFIZF SR BEARRIFUSEEL o @it FF tibnsl.so. 1 SN 0B, HREMF
TE—F gethostname () S « H1T 1ibnsl.so.14KE2 5 H gethostname (). [ R
FIRFAREEORFE S DRI A A TRRGRZS -

B F7EZITH N S | FI bR e g T po S . Atk JCFF T @ i iR &3 i R 5
FRS IR o AR pE SR (RS AR T RE R L E ENL, IXFESTEIB T AL i e ds A 7] 5
BN BRI o IR REUE Xz Bilfe . B B8 M mapfile HATE N - 1S
% 191 TIHAY “SYMBOL_SCOPE / SYMBOL_VERSION 54 -

TEIT VRS A IR T S, WA 517 008k o« mliE I 18 v B E o2 B AR SRR E
NGB A AR B o 0] DLIE 7 mapfile € AT 5 H{#H A size A A no value
AR SR AR B SR BR o 152 ULEE 191 THHAY “SYMBOL_SCOPE / SYMBOL_VERSION #5
o HERKIIEE & SCRTER R IE R R B B A BT SIS A -

R gl AT R AL O RO ST . FE T TS BLE (B S R
M) e B, RAZFE SRR T AR, LERFSIEIES filtee FAIFT SIEIEILAC - 4
IR E—EE ] R PR BE e g I RE (6 ] 502 1T T R 5 S ORI T 2R A
UEES o HS ILE 43 IR “FF S AEbT -

i - e 0 P P AL P 58 — 1 W B E (U SRR ELF SR i QI B B S P
Ko A RER G AR - 64 I AT LLOUHRE mapfite G 64 LT UEAS -

A R BT i =S

FUEBCHIBD T g . NS SCEDN HL N R I YR filtee o LU R /R AL B — > filtee
filtee.so.1l, FHIREERFS fooo

$ cat filtee.c
char *foo()

{

}
$ cc -o filtee.so.l -G -K pic filtee.c

A DAIEGS LU W RT3 2 — e (e B 8 « BB L S H bR SO BRI AT B2 1T 7 A
EHBDITUEES . o] {5 R R R AN Y - PRI . BRI S H AR SRR SR B L R B O A
Bhitygds. Al REEE SR AR mapfile Fl AUXILIARY KB -

LT R fitter.so. 1 SEEH AR S E L EHBIIT ESS - filter.so. 1 $&fH foo Fll bar
5. HHE filtee filtee.so. 1 FHIBNIT JEHT - TEHURWEIAH. {HHPF A& LD_OPTIONS
KB 1 G 3 o SRR 7 RS - £ R0

return("defined in filtee")

$ cat filter.c
char *bar = "defined in filter"
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char *foo()

{

}
$ LD_OPTIONS=’-f filtee.so.l’ \
cc -o filter.so.l -G -K pic -h filter.so.l -R. filter.c
$ elfdump -d filter.so.l | egrep "SONAME|AUXILIARY"
[2] SONAME Oxee filter.so.1
[3] AUXILIARY 0xfb filtee.so.1

AU E TP T S B = BRSO B gniE o ] B Al Bh i VB SS filter.so.15]H
RIACHGI - Bl £ et e (o8 FH i B2 157 5 R rh B (5 B R SCI AT 155 S g - (HaE. 1E
BT X UERR T S EAT 5 | A2 S BIYE filtee filtee.so. 10 HIRIKE] T
filtee: 1&{THFEEAFEFIL 2 {H H filtee FEATHH filter.so. 1 & XIWEMTRF 5 « WIRAK
F[I filtee: BLETELL filtee FHARIKETIEARTT S . WIS AT IESR LA S

B, LR shaSal$dT S prog ST HITE 5 foo flbar; ﬁ?ﬁ’[‘ﬁ%ﬁ%%?ﬁ?ﬁﬁﬁqf@
T JEES filter.so. 1 THAENT o HHAT prog 2530 filtee filtee.so.1 HFEEY foo-
AR fitter.so.1 L JERFHIRHL - 1575! barE})}\ JUESS filter.so. 1 HERENAY. l
HIFFETE filtee filtee.so.1 HIVEH &k

return ("defined in filter")

$ cat main.c
extern char *bar, *foo();

void main()

{
(void) printf("foo is %s: bar is %s\n", foo(), bar);
}
$ cc -o prog main.c -R. filter.so.l
$ prog

foo is defined in filtee: bar is defined in filter

TELL TR, R EFRF filter. so.2 B foo T& L AT XT filtee filtee.so.1HY
— NEHBD I UE SR o

$ cat filter.c
char *bar = "defined in filter"

char *foo()

{

}
$ cat mapfile
$mapfile version 2
SYMBOL_SCOPE {
global:
foo { AUXILIARY=filtee.so.1l };

return ("defined in filter")

+
$ cc -o filter.so.2 -G -K pic -h filter.so.2 -M mapfile -R. filter.c
$ elfdump -d filter.so.2 | egrep "SONAME|AUXILIARY"

[2] SONAME 0xd8 filter.so.2

[3] SUNW AUXILIARY  Oxfb filtee.so.1
$ elfdump -y filter.so.2 | egrep "foo|bar"

[1] A [3] filtee.so.1 foo

[10] D <self> bar
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TEIZATH, KT UEERTT S foo MRS [HH 2 FEHYE filtee filtee.so. 1o UIRIKH]
filtee: BLZHF filtee ZEA - RS, (HH filtee SRMRHTHE filter.so.2 & LAY foo. WA
HeF filtee, MIBHEAH fitter.so.2 & X foo fF 5 - X5 bar 5| FHIGEFEH
filter.so.2 HIRF 5. A NLIAF 5 E X filtee LLFE -

Filan. CA N ISR HIT S prog SIFITFS foo fllbar, XM S TERE i 2 @
TITVERS filter.so.2 YHTHENT - WISTETE filtee filtee.so.1> AT prog S E filtee
filtee.so.1 H1EKEN foo, FH ML UERS filter.so.2 FKH bar-

$ cc -o prog main.c -R. filter.so.2

$ prog
foo is defined in filtee: bar is defined in filter

WIERAAFTE filtee filtee.so.1, T prog BF FEUNIT IERT fitter.so.2 FKHL foo Fll

bar o

$ prog
foo is defined in filter: bar is defined in filter

TERXELRFIH . filtee filtee.so. 1N 5L UES BL o ANREMIF 1% filtee MAT-{nT HiAth H] GE
YEN prog AT 45 S M1RE AW B bR SEERTRF S5 A K o

B IE S TROE T — A 8 SO S = E AR A A 42 LT ALAED - 7 Oracle Solaris
OS H s L ATLAR T LS BEEAL RO BE AR BE LB F B RFE W SR S AR - H0R

Bil. EZ IF 223 IR “FEE TIORERV L Z BRSO - 28 225 TUHHY “RiE T4 81
S HBRSUEFISE 227 TP “FEE T ARG L E BRSO -

i -PAEEAR LD NOAUXFLTR IR B N EE 12 T B R Rl B s AL B o (T i@ {5
BT IR RS AR SR ER AL . R, ZETTE A filtee 2 2 HoERE R /7
mREH -

A AFERl — M H BRSO AN A T X e ] @ bRt e es . DL E X
BT RSSO BIRE ] o I (5 FH mapfile SBEF FILTER fll AUXILIARY 45 € AT 5 1Y
filtees: AJ LASEEXFd RS E LA & o

FEA -F 8- £ TR LT B2 LR e SO IEGs L = B SCPR AT DU bt 984 th
"] LUZ R UE A -

S H BRSO AT DU SCR B O DCRF LA (R B A - [RIE I w] DLORE BRSO T 2
CIERE SOt V8RS o TERXPIMESL T, E AL PR 82 1€ SR BN UE . AR TCEAT
X AR L UE SR L filtee, BT i U AR MU AT 2 1 SLHY filtee 2 7£ 18 A I St ]
BERS
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B, Z5E filter.so. 170 UEES - LT UEER{H FHBE LRI AR - £ L0, 14T filtee
filtee.so. 1 FrATE B E € N HHBNT €SS - filter.so. 18 H A mapfile XHEF
FILTER. %1% filtee foo.so. 1 BF A% foo & L NIMET JEES o filter.so. 1A fH
mapfile F-H##F AUXILIARY. %1% filtee bar.so.1 ¥ bar & A BN T VESS -

X foo FIIMNER T |2 5 EUL P filtee foo.so. 1 YIHRTE foo.so.1 FFAF] foo. MIA S
— WAL YRS o TEXFME N T AEHUTERRAEE. FANEFRF foo & X NPRUE &

[=1=}

Ay

XT bar BIIMIES | 2 S 234 HE filtee bar.so. 1. UIRTE bar.so.1 F1#5 A% bar, MI4LFESS
MR %] filtee filtee.so.1o TEXFEM T . SHUTELELAEE. FINEAS bar & BN

T UESS o WIRTE filtee.so. 1 T AE bar. MRS filter.so. 1 T IEES Y bar
A 7E SCRMENTIMNERS [ -

filtee A-IE

A THRE R FR P AL P I JE SR I S HEIRZE A filtee. ELEF AT IEESTTF 5 o X FhSZEN 4L
THUT dlopen(3C) Byt Eas . 7ETF 2 filtee B, X H B filtee {1 RTLD LOCAL
o XFPSCINZ R T 1dd(1) AR B IREITHR &5 T EEN E R -

ORI, AT U B E2 R ER 2R 1Y -2 Load fLer T, SCINAEIB AT 37 B AL #E

filtees ILHM. TR LD LOADFLTR FSEAR IR E AT, Al A /e A dE R Az B
ALFERTA filtee «
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RRSIRT

¥ 5 E

HEiEmER RESE

M

DU & P20t 7 i IR BEER R &7 77 A0 R SR (IR &8 ) - B RhERE
Gkt e L R B AL RER R A4 1655 UL 26 TUHHY “BE RSl

SEPLA R B R T SR P45 G 1 A X R i B e s GE T AP ) e e s A
FIRIHLE o TEIXEETRBIH, (E T cc(1) - 1S ULE 32 TUHRY “fH A4 ar X shfe 7

FlEER R a2 ET R A SO PR E S« AR 2P e, Dl
T BV AR o 155 DL 34 DU B A\ SCPFALEE”

AT DR - Uit A 808 Libx. so a4 £ (UL = B AR SCAE LU GEAE Lib x. a a E £Y5E
WY UAREIEE - THZ LR 36 DU “JEEan F20E” « IXAESLUFEEA - L RIS 2 AR A2 T T
PREL T ORI RIETE - 165 U5 38 DUHHY “BEfEmiH S RV E 3

WEE I R ROSHERS . BERRImER SN0 T 17 2 DORE LLA Tal e S i) F AR ST« FITHTIX
BETHEE, A DAE & Rz {7 I R s v s s ] S il PR B AR SC A - EGE s O TR S IR
A AP T AN HPr L ODREEBRE O N RIGH - B, B0 MIAE
BRAFRELA TG - BERYERasf2ft 1 -z guidance BT LAAFBhRILIESEAT
FNHIDDRERTERE « 1 RIGTH RERGEG T LIA HESIESFHE . XEHE 2
SRS S A DA B HA AR SR B ek AT B A2 B s B B BRSO - T
PG s TP 2T INRE . B 2 AP B O A SR A B v L E AR S AT
FEHHE FTRERHEE R R ML - HZ M 1d(1) -

B G as A B E IR S SEh S iR 2 —i217 .

FEFH -d n RIS 2R SR N, a2 n] QI A B (o B bR SO RIS AT B T
S TR AT DA B2 0 AT 2UUR B E (L E BRSO RS o (EA -1k
TG A] AT U RS A TR

135
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IR EE [ B F
SR A BRSO PR 586 - 20

$ 1d -r -o temp.o filel.o file2.o file3.o .....

CIERFSAMITIH

- FRS AT SRR B AR Z 2IRR ] - 165 DA 26 DAY “BRE AT HITSCME  BRES
AP SOE R A RE T AR SEIRAME B X 2R AT T SO A A 5 B
BRERGURAR LIZTTHIBET o Oracle Solaris 3£ 5 H AR SCAFRITF 2 SCENEN O T 2h 2B Th
fE. 41 dlopen(3C) Ml dlsym(3C) - THZ WA 96 TUHIHY “S AFAM HARSCAF” o X EET))
BEXT RS AT T S A AT A

LIRS AT SO B -d n JEITMAZEREH] - r 8557 -

$ cc -dn -o prog filel.o file2.o file3.0 .....

a SR AT F TR S AT TSR B o (A -d n TAMER - r JET00RE & 20 A

-a

BN R B G R AR U BR S 1R PR 2 o BT -d y 2T ] DL T (5
ERENEA -dn GBI FERSE FOR R A AR

FEREARE O w] DLE sz 1y AT 2R A B8 (2 H AR SO~ R E AR ST RIS

JiE o (A - U TA] DAGET B SRR B RS D H S LA SILZ H RS - R
BUEATS = EARSCE, W2 E — B SR A EIARZE - (£ -B static e Al DLl
DO IR EERITIE - 1§25 UL 37 TUHRY AR 4 = AR SRR

PIEKZEiR
o OIS ER O, W R TR I AT -0y
W, HOH IR AT

v EEIEABER SR AT Y -2 guidance T - 5 FH I SR PA SCHE e Gn i AR L R HL
filPRVERIEE, DAY B GE A iy B AR S -

w g AT ERE (L E bR SRR S8 5 L ETC RS AR R - BId . C Gt as AT LU ]
-Kpic AR S A ETE RN - HZILE 160 T S5O ETCRARS” .
H -z text MEXGTAT USSR 2K -
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HSER

s (HEEEE S AR AR EE A B R B, 1A
-z discard-unused=sections M, I IEIFE BB g iE as MR =K 5 | FIAY ELF
o 1ESILE 162 TUHRY “BHERAE I AER

o NHREF A FatE SPARCIR REEFIRY —THINEE. AIEREA LABLERZ P (A - BEOMER
{5 I SPARCH: = HU R SCIFR =X C ¥ a3 (] -xregs=nosappl e, DAHRAER L
2 EBR SR R IR e B 7 - KR ] UG PR 5 7 et TR S
F T A (R AN S 5 E AR SRR S -

w JEIE SON SRS E BRSCH AT LR 4 S 5 5 R AT AT 2 SR 4% 55 i s 81 Je S
B RN HEZE AR AEE T o 1ZE L -METS KEHY mapfile (A2
e EWSIFE o=, FFIRRAIER -

w HER L E RS AR PR RR AT AT - 165 ULEE 220 TTHRHY “Uhild
IRAAL SR -

o EEEWIEE R T DR R R RAETE o B SRS B E AR 7 2 2
A ROX LS H R o (1 -z defs AISRHISEILX P EEE - 1§55 WLE 47 TTHRY
“HE AR E BRSO SO

w IF R T BRI - G -u R Ldd ST MR AN T 2
Wie 165 UL 35 TUHHRY IR BRSO - B0 (A
-z discard-unused=dependencies PRI, LG AT i 7 B Fe g R e R AR S 3R
FIFr S E RS -

w QSREA B S B AR SCER O T M e = B AR S WISRBARZ A -z lazyload
IR DASEIR 77 2N A X EARFHI - 152 LA 97 TR “IEiR%E A B S A a o

»  WUREAE O = B AR SO T HAt B = E AR, HLX AR IO AN Tk
B RAE, B -RETURH AR 20 KA S - 1B S IUE 124 TR
“ B MR = H RS -

»  QISRBA I B AR S ARSI S P AR5 TEEH] -B direct BN HEEHS
EER . BEUFE 6w, HEHE -

LT RBles& 7 A ETLA -

$ cc -c -0 foo.0 -K pic -xregs=no%appl foo.c
$ cc -M mapfile -G -o libfoo.so.l -z text -z defs -B direct -z lazyload \
-z discard-unused=sections -R /home/lib foo.o -L. -lbar -lc

o WEREAE RS H AR SO R AR R R AR TR BT - n e H g SR 3
ZEBHRBITI AR - HS I8 122 TR <90 EZHRHEA R -

o il QIR A ARRRAL I B AR BRI SO ARG L B AR AT A
THREREEH o S ILE 220 TUH “DHhERRAA ST -

LT RBes& 7 A EJLA -

$ cc -M mapfile -G -o libfoo.so.l -z text -z defs -B direct -z lazyload \
-z discard-unused=sections -R /home/lib -h libfoo.so.l foo.o -L. -lbar -1lc
$ 1n -s libfoo.so.1l libfoo.so
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» EHEILEE IR SUERITERES - Eij(pﬁ/\¥|$’ %R 164 TIHPEY “Br KL [ L=
PR ETA ; B/ IMESTUER) . W28 165 TUHHY “fr/IME 2 TUS S HFTIE 5 D B E
LJFEY, o HR I B KR B D 75 B ML U 2158 52 DU “Ga I8 5
VERIEHR AT fevFiEd SRR LV e . A28 167 Uiy < il E e i i AT

ﬁ'Ji_ZJJ AT

LONEBATHIT X E2ER] -6 8 -d n 1E T -

o RIE R BER SR AR Y -2 guidance BRI o 5SS R B SCHE B YnlH a5 L UM L
flb BB DR B A iy H AR -

o RUANGEH] -2 lazyload WETAER 3 A B ATEAIT SCAFRI AN - 1565 ILEE 97 i
A “HEIR B A BRI -

o ERE N T RIS . TSR - o PRI Ldd RGN ISR AN T A4
Wi ES LA 35 TR “SEZEH RSO . 3.
-z discard-unused=dependencies JET. [HiZETIHE /s BE B2 g R 2 BRI I0 A0 = 2
Frs B B bR S

o RS AP TSFRRIIA GL TERE R AR, IR -RIETUR LRSI
SR H SR 165 DL 39 TUHHY st TI SRR P R H 3

» {f[] -Bdirect YV HEHERFR - WSIHE 6 =, HERIE -
LU RBles & 7 A JLA -

$ cc -o prog -R /home/lib -z discard-unused=dependencies -z lazyload -B direct -L. \
-1foo filel.o file2.o file3.o .....
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¥ 6 E

EE9E

FEEL T DA AT T SO ANF 2 AR IE A RE ) R, 81 TR BE Ry AT 5
FIRGEEEIT5E S - BRETHOT, 75 € R f R EAE RN . w@H. &
WRENERUE ONBISATHITSUEITR) - JFHZEE A ERSCERIN 7 2L B 4 i
R - & RS A B RfG — BRI AR o ) @ 2 S B A IR 5
GBS 2 — 1 E L - GEERTE SR B3 ARIRIGITR 5 P EBIRYH — P E X

NS AIHT XX E A R EE iR . R R TSR R e AL e
BRI T & B m] AT S0« AT £ H E ML REN T LA - SI8EREZ R
IR S B OREE WA 7 RIEM K - 75 RRE R/ MIBEE fRSRHE S (FI10
C++) HIEIR (BIINEIRSS) H 1 BENK . BT S5IMEIEa e K
X F1F 2% SRR P X P 3R S BUS sh R A1 -

PEREATE 5 B H RN S8 T F RS ARG RN - 275 5 S BA IR R4 R
IR RGR R UL - H B IR 55 B 2 A SEB 7= AR O TR AR B DR A2 2 S B0 A
X UERE R A T IS -

AN, A RIERER 25 B BRSO R B E B 2 UOE SADTR 44 75 5 BIAN[F] SE451 -

AR RS AR T R RIS O R S 90E RiETE. Eeld 7 —
AP SHEREA o 2RO B E -

(EFERRGPE. ol IEUERERY B bR SCPE 2 RIS HERRI SR K & - Jdid A 4 S I E b
SCPHNTEINIRE . EERYRE 5K R AT LUAK B S AT AN 2R 2 (R o X — PR ML
HBEIN T FEREA B BRSO AT S A B S RSN LIS T RS E 1 O -

ELEYPE AT LIt A - (ER ERYEE o] LU EIMA A - Ak, EEE i AZEA
HEMA -

AES T T BERGGEREL FTe 7 B ARSCE DL 2R % R A 48 AR
.
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ﬂg%ﬂ%%ﬁ%%gﬁﬂﬁhﬁﬁﬁﬁﬁm freeke. A1 LT AR AR —
2R -

$ cat main.c
extern int W(), X();
int main() { return (W() + X()); }

$ cat W.c
extern int b();

int a() { return (1); }
int W() { return (a() - b()); }

$ cat w.c
int b() { return (2); }

$ cat X.c
extern int b();

int a() { return (3); }
int X() { return (a() - b()); }

$ cat x.c
int b() { return (4); }

$ cc -0 w.so0.1l -G -Kpic w.c
$ cc -0 W.so.1l -G -Kpic W.c -R. w.so.l
$ cc -0 x.s0.1 -G -Kpic x.c
$ cc -o X.so.1l -G -Kpic X.c -R. x.so.1l
$ cc -0 progl -R. main.c W.so.l X.so.1l

R FRE R A2 LT 2R -

$ ldd progl
W.so.1l => ./W.so.1
X.s0.1 => ./X.s0.1
w.s0.1 => ./w.so.1
X.50.1 => ./X.s0.1

W.s0.1fI1X.s0. 1 XHHAERENL T — 14 Na() BIEEL- w.so.1Fll x.s0.1 XHHEEXL T —
DN b () BIEE . LA, W.so.1FTX.s0.1 XAFERSI T ¥ a() M b()

% E LD DEBUG P 5iAR & AT LU (B ARG R L iR 4 0 B TIN5 48
? M THTEERTE P PR B AT DU BRI & a () Ml b() HIGPE -

$ LD_DEBUG=symbols,bindings progl

17375: symbol=a; lookup in file=progl [ ELF ]

17375: symbol=a; lookup in file=./W.so.1l [ ELF ]

17375: binding file=./W.so0.1 to file=./W.so.1l: symbol ‘a’

17375: symbol=b; lookup in file=progl [ ELF ]
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17375: symbol=b; lookup in file=./W.so.1l [ ELF ]

17375: symbol=b; lookup in file=./X.so.1l [ ELF ]

17375: symbol=b; lookup in file=./w.so.l [ ELF ]

17375: binding file=./W.so0.1l to file=./w.so.l: symbol ‘b’
17375: symbol=a; lookup in file=progl [ ELF ]

17375: symbol=a; lookup in file=./W.so.l [ ELF ]

17375: binding file=./X.so0.1l to file=./W.so.l: symbol ‘a’
17375: symbol=b; lookup in file=progl [ ELF ]

17375: symbol=b; lookup in file=./W.so.1l [ ELF ]

17375: symbol=b; lookup in file=./X.so.1l [ ELF ]

17375: symbol=b; lookup in file=./w.so.l [ ELF ]

17375: binding file=./X.so0.1l to file=./w.so.l: symbol ‘b’

X% a () B b () H 2z — D5 &S S BN FHFEF progl FHGIHZ KERAVRF
Fo Ka() BWEADTIREYEZITE W, so. 1 AR SR — 5l - X o) BB
S| FHEHEEIFE w. so. 1 A EIIFF SR —DEH] - R Fl#E7R T w.so. 1 Fllw.so.1 7
[ R EUE SCAMRT R A E X s0. 1 Fll x. s0. 1 FRIEREUE S - {0 ELERRE I 2 % A 4

A REEHEERENFEZ BN — P EERE . NEAJLTHIEENE THA -

HORBIR G, RESEECIKIISHIER - AT, KZBNARFRETHLIE
HIFER . BEREZ o XEHE WA FRIEIRIE AR @ 5701 -

Xk H B 2R RIS S BT AT T BE LA MERE - o Ml S H AR SR 175 K
55— B R tari(1) SEATRIT - lari M HTEFRERIYEE (F B DR B B FR SRR
PR L2 S o %05 RS Lard BENS A B ok T UERETT SR 52 5 (E

B o DM E B0 2 LR ZERIEREH -

FRABOT . ari BHEHEINNZRENEE - ZEBRE M5 E L% DK
Bl s lari M progl /L FEE -

$ lari progl

[2:2ES]: a(): ./W.so.1
[2:0]: a(): ./X.so.1
[2:2E]: b(): ./w.so.1l
[2:0]: b(): ./x.so0.1

FERORBIT . M progl EESZATIEFE ELE M 2 UCE U5 - a() Mlb() - K2 (S
BEHRWIRTTER (FETESRIIETTER) ik 7 RIS -

DI RIEZOR RIS LB - a() Fb() FFFAERAEHI - 58 = A dbhl{E
TR BT NI SIS E R - RE W.so. LIIFFSE S a() B LN T B AR
HIPERE « IR RH w.so. 1 BTSSR S b() $87m CLEESL T B ARSI 9 14

SE o ERZIFHI TR TIRESE - FhE "E" RN WIMAE (external) H bR SCIF#ESL
TYE . TS FRE A — (same) HARSUIFEENL T HF5E -

TERE T RAJLTH . $45{HFH LD_DEBUG ~ lari DA K WX SE4H A sl i R R (R itk — 22
9T B GRETS O -
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{56 FH LR G0E () B SRR T 55 [ 5 SR SCRI RIS 2 [R5 2R o o T ERE
PP (S B EEAERBE AR RS A TERE T 5 R .

ZNAS BRSO ELERGRE (5 B R e RE B B 1D 3 - R RE NI 1% H AR S A BE R
R E I 2B R - ATEE -2 defs ETIREHERFT A T RO ARRITER £ (4
BER G —HR 9 -

{56 P ELERGEE 9 B AR SCAE T LS AN R E G E 1 B bR SO AF TR — bR - sk
AN FH BB E B E AR SO R B BT 5 AR

A] LB T 8 e gt L 2 — SIS 5 BT 5 2 A EIRYPE -

» {ffH -Bdirect BEMI . LIEI A E AL AR H BRSO 5 A B AR SO0 2 8] g
SLEFRYEE o LRI v] TE B AR B B AR SR TS 5 S5 @ 2 (A
N EBEE -

i -B direct ETHASEFMEREE R, - %3 AT NS T TERE R Sn i e S 1T HI I
TEIA N -z lazyload T o 28 97 TTHIAY “TEIR %8 A\ BRI /48 1 %@ -

» HH -z direct PRI o I AT LE B BRI H BRSO S @ AT HZE I 2 S AT AR
MG 2 [F) N7 EEERE - APFFIETR S -2 nodirect WEIAAC & LUK
T 2 (B B GE e o e A B AR B bR SO T S5 A S5/ 5@
N2 (B ST EH Y E -

» {#f DIRECTmapfile X#EF o M R#EFTH T HEYIEZ TS - 5 191 U
“SYMBOL_SCOPE / SYMBOL_VERSION #5 4"k T 68+

i - BB RS AR B LD NODIRECT KB NAEZH, WEITHR 2 EEME - mid i E
VMR, RN ATE T SRR E i G A T B AR T -

LUT LI v 7 R B LI B 5 85 -

{£F -Bdirect IEIN

-B direct EMIHEME 1 AT ZNZS B ARSCIEIS Al B0 E 0 B Al AL o LRt ] £ 22
A2 B FBR ST P S BT R AT B -

MHTE R RGO E, W] LR — N BRI R H AR S W s0. 20

$ cc -0 W.s0.2 -G -Kpic W.c -R. -Bdirect w.so.l
$ cc -0 prog2 -R. main.c W.so0.2 X.so.1l

HIEYEE BIETEW. so.2 TRIRF 515 BER4r . SUNW_syminfo FREES T o T LABEH
elfdump(l) BB LIS o
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$ elfdump -y W.so.2
[6] DB <self> a
[7] DBL [1] w.so.1 b

FHE DB RN N RERAT S I0 K | EHEYEE (directbinding) - K%L a() EHE RIS
HBRSCrEw.s0.2- BREb() EEEYE BRI w. s0.1- FHE"L" FR I w. s0. 11

A LA A Lb_DEBUG EA 85 AR R WMIZE FI W. s0. 2 ST Y ELIEYPE o detail SRICH T IBE 12
Wrig B MABINIER o« X T w.s0.2, ZIRICHRIAYEE 2 EEHE X —FiE: - detail
PRCIE R B E RGP E LI RIME B o L I T8 DL R il A: e r i i E A
TiZHEE -

$ LD_DEBUG=symbols,bindings,detail prog2

18452: symbol=a; lookup in file=./W.so.2 [ ELF ]

18452: binding file=./W.s0.2 to file=./W.so0.2: symbol ‘@’ (direct)
18452: symbol=b; lookup in file=./w.so.1l [ ELF ]

18452: binding file=./W.s0.2 to file=./w.so0.1l: symbol ‘b’ (direct)

lari(1) SERIRER th il DB R ERERGER S -

$ lari prog2

[2:2ESD]: a(): ./W.so0.2
[2:0]: a(): ./X.so0.1
[2:2ED]: b(): ./w.so.1l
[2:0]: b(): ./x.so0.1

FHED" RN W. s0.2 E XA a () EWERYE - FIFE 7Ew.so. 1 & AL
b() L EERYE -

E-XTTEEGE(), W.so.2 8 W.so. 2 FWEEYSE ™ SRR S5 -B symbolic JETAE
% W.s0.2 B AR 2L AN, -B symbolic WEIHREMS 7E REHE R ER I 52 5 ] LLIAER
FEATES TR (Bl a() ) o TSR 2 BHEATYR @ B 22 TR TN -

5 -B symbolic FBEAIE]. -B direct HF5E B B@ T HEATAENT - [RIL, AT DARE ] 22X
AERIZSE . BiF S K5 A2 & L0_NODIRECT FUE IR B N — P AE = R %

g

E
55 Y052 8 FORFRAE S A s H RSP FI P AR W2 T @ T8 - ELEge vl

AR SE2AMEINATSH0E . A, QRN ERIPE A FH Z i Ts T &
SEA] . ELRYE TR EATREELAT SY0E R, (HAEMS IR ML 5 RIE 1 -

{§H -z direct iE£IN

-z direct GEIIHEHEHINLHIF RS N7 5 SR Gk iy AT FPIZIE IS B FT A AR B
T - 5 -Bdirect JEIWIAF], XA SFERFEA BT BT SUAFINEE L BERYEE -

HoeE . HIEYPE 145


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1lari-1

FRERHE

I I TS F T AR BVE i A SRR B AR SCHE - plan. =B 2RI ST
LA EEEE T - N FFEF AT UAE (E2 TR RN R 7 8 P E BX ELs2 T E
B, B HHE SRR LY o B RFEN AR AR L= AR SR . 5
H -z direct ZETIMAGE -B direct EIRA K L ZH RS -

ARG AR H IR IPE ] — D a2 MR, -2 direct WEH LA
Fle -z nodirect BEMUH TE e BEE A EE SR (LAY ARSI 2 (R D E R O fEE

W2 BRBIR R, mTAA R — D BRI ER B R X s0.2.

$ cc -0 X.s0.2 -G -Kpic X.c -R. -zdirect x.so.l
$ cc -o prog3 -R. main.c W.so0.2 X.so.2

o] LU elfdump(1) BE HEHAEREE -

$ elfdump -y X.so.2
[6] D <self> a
[7] DB [1] x.s0.1 b

BIEL b () EEIRGTE B x.s0. 1. B a() € XN EHEIRF X s0.2 Z[AH—
NTTRERY ELEEGRE 0" EBEH AL EHRNE

A LA A Lb DEBUG FAEE AR & R M ZI2 1 THIHRE -

$ LD_DEBUG=symbols,bindings,detail prog3

06177: symbol=a; lookup in file=prog3 [ ELF ]

06177: symbol=a; lookup in file=./W.so0.2 [ ELF ]

06177: binding file=./X.s0.2 to file=./W.so0.2: symbol ‘a’

06177: symbol=b; lookup in file=./x.so.l [ ELF 1]

06177: binding file=./X.s0.2 to file=./x.so0.1l: symbol ‘b’ (direct)

lari(1) SEFIREF tho] DR BERHERFEE -

$ lari prog3

[2:2ESD]: a(): ./W.so.2
[2:0]: a(): ./X.s0.2
[2:1ED]: b(): ./w.so.1
[2:1ED]: b(): ./x.so0.1

Hiw.s0.2 & XHYKEL a() QREENRSS T X. so. 2 HUTHUER AT S5 - {H2, fEx.s0.1H
S b () E‘%EZN\X so.2 PUTHIS | EHRYE -

{# F DIRECT mapfile KEF

DIRECT mapfile K E#EFHe Mt | — My & NMF5 @ EEIPE N7« WG THEr
BERR SRR L -

(52 B BIERIRELIER . main() BOECHFE T SNBREEWO) FIX() « SRR S E
A TR B
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$ LD_DEBUG=symbols,bindings prog3

18754: symbol=W; lookup in file=prog3 [ ELF 1

18754: symbol=W; lookup in file=./W.so0.2 [ ELF ]
18754: binding file=prog3 to file=./W.so0.2: symbol ‘W’
18754: symbol=X; lookup in file=prog3 [ ELF ]

18754: symbol=X; lookup in file=./W.so0.2 [ ELF ]
18754: symbol=X; lookup in file=./X.so0.2 [ ELF ]
18754: binding file=prog3 to file=./X.s0.2: symbol ‘X’

AT LA FH DIRECT mapfitle KHEFAREFT A K progs, DUEEL B w() Flx() HIE
G -

$ cat mapfile
$mapfile version 2
SYMBOL_SCOPE {
global:
] { FLAGS
X { FLAGS

EXTERN DIRECT };
EXTERN DIRECT };

};

$ cc -o prog4 -R. main.c W.so0.2 X.so0.2 -Mmapfile

ATLLEEFA Lb_DEBUG F 5148 R WML IB A THI I E -

$ LD_DEBUG=symbols,bindings,detail prog4

23432: symbol=W; lookup in file=./W.so0.2 [ ELF ]
23432: binding file=prog4 to file=./W.so0.2: symbol W’ (direct)
23432: symbol=X; lookup in file=./X.so0.2 [ ELF ]
23432: binding file=prog4 to file=./x.s0.2: symbol X’ (direct)

lari(1) SEHRERF ] DB R ERRGE(R B - 28 EABIRE 2 00 L w() fx()
BRI, BRETEOLT . lari A2 RBIXEL I RTE o MAHEH] -a LT BE T
AR SER -

$ lari -a prog4

ti;iED]: W(): ./W.so0.2

[2:1ED]: X(): ./X.so0.2

i - @I -Bdirect AT -z direct ZEHAEK proga: AL E I W.s0.2 F X.s0.1
HIFR R B E - ARG E I FGEN T IBAUHAT {5 mapfile BT
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= LA BIUERE T A R B FARSCHE FPAFFE Rl — 15 5 (19 2 A [ 2 SE IR al e 2 % 2R
A o TEBRETREAT . £F5 5] S0 E 2I7E T3 AR A 2 51 i B s — 4
B o XS PR NLER AT = ERUSEA -

EERYPE i DR RUEMRE A - ORAE S 5| SRR ORI -h R B ITE 5 |
s BT 2B R T 0 ARTBRETT S R . fEERYEHET. oI B A
A LRI R — 15 5 B A R E LR -

REAZYE B B MR 44 PRAY R — 14 5 #0 R [l 5E SOR B i — D R H FIR 2
RE - AT, WIEREEAR AR PRI T — A ASEE]. MIE A B RYEE vl RE 2 HEAR A
TR ITIA T « TESE A RS 7 O A B 2 B N =4 % B R e A T 20
Hr AR A2 5 P AR A o

LHE N AR P NE & AT REFERI A 1R lari(1) - BRETEILT . lari HHEZRE
RIER - ZEEIRE R 1752 L2 S, XSl §E 2 AR T 20 A -

HAEESE R SR — DRI A 2% A o A BEAR 230 I lari WEERY[E —
FFE 2 L] HoAth 2 ANSEGIRFS AT DAFE . (ERREA WG « IXEERS [ HIRT
SPARVERARBES . EOVRRIIRSTT & T gE 25| FIXEERF 5 - 5B E
YL B2 xE 2 R0E LA 5 R ST 204 -

MRAAER —FF S 2 DR G EG] FeplE CME R AR, N 4HIT T IRIEZ
K55 ST A SAY. AT R 42 RS [RS8 o

IS 22 A SKBILLEE L BT — D558 X -

208 LTI A TE K -

TR AT AVE Sy i A JE RO AT 5 DARH (- EER S BT 5 -

DAR L9 SRR 18 1 X e

LTS LA

R 20 $@ (AN R SEERAY B % U8 SRR 24 4 5 AT IR s DUOE S RSN A - WEBRSC
15 H e 1 AP IBRT 5 B B 1R B 05 SR R T S PR RN R AR 5 - A DUEE B 5 E
SH "static” BUE GRS IR LT S B R S PR KN RERTT 5 -

AT DL o B g i o Al mapfitle 1575 SR N RERTTS - L FRFIER T —1
mapfile, BB Local TEFIBIE S 2 FEE error () BN —AJFEBTTE -

$ cc -0 A.so.1l -G -Kpic error.c a.c b.c ...
$ elfdump -sN.symtab A.so.l | fgrep error

[36] 0x00000 2d0 0x000000 14 FUNC GLOB D 0 .text error
$ cat mapfile
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$mapfile version 2
SYMBOL SCOPE {
local:
error;
}i
$ cc -0 A.so0.2 -G -Kpic -M mapfile error.c a.c b.c ...
$ elfdump -sN.symtab A.so.2 | fgrep error
[24] 0x000002c8 0x00000014 FUNC LOCL H 0 .text error

E AR DA i B2 mapfitle G SCRE & M S RGN RERTT 5 (HEBGEL TSR
APEHRE LA EORY] - 52 WH 9=, B IRIRATEH] .

AT IS — W H T AR IR A= BSOS R 2 ORI A SR - R L0, T LA
KBNS W] AT SO T RSl DU SCEL S 32 1 o SRS TP T S0P A TR 25
0 A] BREERE B EAR SOOI AR 1 - 8% ASAS I B2 25 w] AT SRy
RIEAFE T -

IAEHZS T AT ST MR S H 2 R % S B pha i SR P S RO 17 5
S R SR R S SR R N B G BB S - 15 L 32 50
F [ PR G S R <

LU 7Rl mapfite S H 1 gniFas X ahfey o] UL — 4 LRI 52 5 [RIRFREFTA
LAl 42 J) 8 SCRRER N SR RE L

$ cat mapfile
$mapfile version 2
SYMBOL_SCOPE {

global:
__Argyv;
__environ_lock;
_environ;
_lib _version;
environ;

local:

}; ;
TN 24 e S G B A AR BN FE TP ST B AF 5 78 S o TEBHAS AT HUT SCAR A FH 1K 2L 7
SCHEAT — DN AR E 2R E X -

I B AT SO HBR AT AT S 2 11 A ARG 1k T AT ST B b E RS
FSETUIE AL IS B 22 B i A [ o

MER & R E X HIE =TS

USR5 75 5 RBRHY SEERAES B SRS MITE BRI TRBE N 2 U0E SRR 24 7555 A]
BE 2 BN - WX — 5ol BafF 5@ m Rd g . SRmYE B SRS H st
A RE 2 H PR R o

FEERIPEMEH . AT UGPE B[R 1T 5r 2 155fl - itk A FR9GEE SEH T LIE
— P HERE N BRGNF AT BB AN S AN RS AL & -
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B, B =B SE SRR errval o SN, BIZPIAS KL
action() Ml inspect () fE7E T A RIFY L EH RS AT o IXLE R ELTIHA 73 51 32 BRI 5 A
errval {H o

AL AR, errval BU— D& AR S —NE X F o E¥action()
inspect () #FGEE R errval MR —SEH - (AL, Q13- action() M errval 5 A 7 —
RIS, M inspect () A DLBEEAIALFZ S RN -

B2, RIXEE action() Fll inspect () BB R XHD BIHEFER] T & HE X T errval
BN RIS - (E ELEGPE M EEIN (X BE R B E B errval BN E

Mo action() AJLAM errval —PSEH15 AFERAS . T inspect () H errval Y5
—DNRVITEWIIE L - G552 inspect () FRMBN B FIES RN -

R SRR A AR W 2 H USR5 1 2 5261 -

int bar;

AR P 2 S B B bR Sk B D i BT A R — R o R RE S R AR 2
FEAEARIRIEHS B ARSI e S5 102 45541 -

(B2, BRI 2O SON MR T DU B8 AR SR Y B G 3 R TT AR B
XGRS A -

extern int bar;
IRIG TEASTTH P DURF X 5 | F gt — B 2 -

AR, R4 AR R S BB 5 SRR FE T o [6)—82 TR 2 S T DL 240 81—
ANSEEL, [RIA AR A B O o 3@ A FILTER mapfile ¢ B0 AN B0 v
99 AT DLUSZER AR AL o 5 191 T “SYMBOL_SCOPE / SYMBOL_VERSION #5 4
KT IR

AR EEAE MR 7 3RS SR B AR S B S, G AR St
IEaREH -

B, BZEE error () FET M ADNEZEFRSUE A s0. 1 fB.so. 1 H - NIEFRTFSE
5. EAEEMNA so. 1 HFIBRIZSEE . Ak, HABAERIEARRT T M A so. 1 £2 UL
error() o L FRBIETRT A.so.1H error() FUENX - 5. HH—1 mapfile EAF
HHER error() SEER. [EIES A E A E] B, so. 1 FUZAF SR B — L UERS -

$ cc -0 A.so.1 -G -Kpic error.c a.c b.c ...
$ elfdump -sN.dynsym A.so.l | fgrep error
[3] 0x00000300 0x00000014 FUNC GLOB D 0 .text error

$ cat mapfile
$mapfile version 2
SYMBOL SCOPE {

global:

error { TYPE=FUNCTION; FILTER=B.so.1l };

+
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$ cc -0 A.so0.2 -G -Kpic -M mapfile a.c b.c ...
$ elfdump -sN.dynsym A.so.2 | fgrep error

[3] 0x00000000 0x00000000 FUNC GLOB D 0 ABS error
$ elfdump -y A.so.2 | fgrep error
[3] F [0] B.so.1 error

error() RECEREHY, HRE A so. 29— DO (H2, BHAMF 5HEMEITR
SR HR I M AL E filtee B.so. 1. FEE"F" TR T2 B -

AR AULE AL B — DS R B EEFE 1. % 1> Oracle Solaris [ H15 (i FH %458
B B, EEETE Libe.so. 1 HE IITF 2 8082 LT E A &= AL 2 tibm. so. 2 HH K ALY
Epitsip

EM BN

R4S R ZAER n] BE 2 S BR] 44 15 5 (10 SEFIHE A B R 2 IS SE5R 0 L o BIEES AR (AT i
bR, AR ZEMA. ENATE 5P E 2R —MF5E L - A ZREHHA
TSRS TR K AT EEER P A2 W T EMBES - (I EERY
SE AT LLEE FRZRE A A -

BN ERYSE RN T 5 5 | B AR AT BRI AT 5 e S (B2 B A RE (T E
P R 2 AL EERY o (A PR EERGPE SN, Al DUl A T i if
FAUH R BRI E R LA T A - o] DU R AI5OAR B 2 SO AT -

{#iFH LD PRELOAD {55725 & o

i FHBE RS ER % -2 interpose JET -
{4 FFl INTERPOSE mapfile FHEF .
B 5 E SR .

LD PRELOAD 55 2% & UHdi ATHRER -z interpose T E St T — RIS A « 155
593 TUHIY “SBATHM A o B XEE H bR SO B 20E Ot AT . [ s TH B
FERE B E AL BT A B0 E 2 B RG A 1K BE H B S -

H— A= B FRSC L AR AR A T2 sh S B AR SRR E L - 7EREA
LD_PRELOAD R A5 & 48 A HAR SRR 2 ZBE PR A - A EHH

-z interpose BETAE R B AR SCEFRT . o EEST HFR SR A - 4 B ARR R
RTLD NEXT [ dlsym(3C) FFHEARY . Z H bR U RARE S - i A BN IR R BE
=B RS — BRI -

ENAS AP TSXAE A RING RGN, PIOZ Al AT 30 A] DA ] INTERPOSE mapfile 5%
B RNMEATT S « PRI AP T SERERE rhE ASE — N EARSUE AT
ALPET STARR T — A AR SO G 4502 — 20 -

AT oRpliEor 7 2 B A S exit () BEHIN TR -

$ cat mapfile
$mapfile_version 2
SYMBOL_SCOPE {
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global:
exit { FLAGS = INTERPOSE };
+
$ cc -o prog -M mapfile exit.c a.c b.c ...
$ elfdump -y prog | fgrep exit
[6] DI <self> exit

FERIT FREN B BIEAR S o S exit () AT DLE S| FH RS
Cexit(). WAETLAERH A RTLD NEXT AJMARY disym() VAR RGE K EL exit () o

Betl]. FEATRES TEMEH -z interpose ETIARBIL B BRSCH:  HZ2. HLEARRIIFEIFH=
Ao BIIRAIRE R S R AT 12 LVEOREF (ER AT - B r B TR S
-z interpose VEIURF R FIFEFHRBLAIFTEFF S (F ATHERSN ) AHEAL. -

B2, {4 INTERPOSE mapfile B Fo 2t ARy RIEME . @ AL Y, N
PRI CA S 2 AN, A1 R 24 F R AT 42 1

fE7E T STV_SINGLETON A VLIERIFF S o LA Rt i —Fissi AT . B S L
F12-21- FIFRG X SHEEL — KM, ZEW g2 EHERANN LA BR
AL LB - BTA B 55 FHEGEE BERE 2R — B BT 5 -

FRIEEZBERRIFHFS

152

AT LU AR R 2 AR s R YEE - 165 ILA 151 TUHRAY <o R A, ATeE
DFETC RS 2l ARSI O -

flan. EATRER AT T A R B IPE R — RIS = HARSCE - FHIE B %R
SIRIEE B bR SCAF SR LA 5 B T o AN X EE R P e e U ST TR 18 A 22
K MUERHT A (0 A ELERARE WIL = B AR SCIE AT RE SRR EAT TR A -

SR EPS ATBOHRIF ZERE B L. IR et E SRR A GRS .

AV IEBIAEAA WIS AR . AT DIt S 2CRH 1 B0 B — el 2 R FE 82
WL B BRSO
AT DA R 51030 2 —RH LE B E B Eh 2 B AR S -

» {#H] -B nodirect GEI -« ILEIARH 1 ELERGE B B4 B H AR SCIFR LA (AT 52
o

»  {iiff] NODIRECT mapfile 8T o I B F I EEMBER S IMFE . 191 1T
1Y “SYMBOL_SCOPE / SYMBOL_VERSION #54”Fifffiik 7 I 8= -

o BT ERE AL,

ABE NN BT S BT E BIFRE M nodirect BUEE L o AN, HABEMF—H IR X
P B YR E BIFRZ N nodirect FUFZ [ -

AR L4 7 i B P A AL B 7 %
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M EZAERRENFS

{§/ -B nodirect IEIN

-B nodirect WEIIFEME 1 B FAAIHLE]. TR 1L MEM I BRSO T EERERE - 1k
ETRH 1 MATATT ELAh B bR SR T B0 . HRRH L A By B ARSI T B
G -

DN HBHATAER =AHEZEHFRM: A.so.1~ 0.50.1f1X.s0.1- -Bnodirect JETH
TFHIEA.s0.1 B EF 0.50.1- Ak, 0.s0.1 A[LAEH -z direct JEIAAELH A 5
X.so.lE@E§f§§$ﬁ§°

$ cat a.c
extern int o(), p(), x(), y();

int a() { return (o() + p() - x() - y()); }

$ cat o.c
extern int x(), y();

int o() { return (x()); }
int p() { return (y()); }

$ cat x.c
int x() { return (1); }
int y() { return (2); }

$ cc -0 X.so0.1 -G -Kpic x.c

$ cc -0 0.s0.1 -G -Kpic o.c -Bnodirect -zdirect -R. X.so.1l
$ cc -0 A.so.1l -G -Kpic a.c -Bdirect -R. 0.s0.1l X.so.l

AT LA elfdump(1) R EH A.s0.1 81 0.s0. LI SEE -

$ elfdump -y A.so.1l

[1] DBL [3] X.so0.1 X
[5] DBL [3] X.so0.1 y
[6] DL [1] O.so.1 0
[9] DL [1] O.so0.1 p
$ elfdump -y 0.so.1l
[3] DB [0] X.so0.1 X
[4] DB [0] X.so0.1 y
[6] N ¢}
[7] N p

TR FORA AV BRI o) M p() - RE A.s0.1 Ef#H -B direct IR
TREERIE, HERFELIRS () Mp() FEEIE . 0.50. 152 AT LUHEH]
-z direct TR IR KB HARIAIN X. s0. 1 AV EIRILE -

Oracle Solaris J&£ libproc.so.1 & {#H -B nodirect EIA: BRI o ZERIH P RAZ NG %

libproc FEEER LM TE CHIMEIEEE T « M 1ibproc WA K FHIT AT 1ibproc BEIEL S|
FHE R 4@ EMEATH P E X (WREFTEXFERE L) -
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{#£F) NODIRECT mapfile X

NODIRECT mapfile B FHEML T —FhRH I HEH E RS MF ST L o TEFH L EEY0E
Ji s ZFHEFERME T EE -B nodirect WET BE 4Tk & Hh £

M2 R BIE R TR 0.s0. 2 ZEBCONRH LE ELERGPE B E] o () -

$ cat mapfile
$mapfile version 2
SYMBOL SCOPE {

global:

o] { FLAGS = NODIRECT };

}i
$ cc -0 0.s0.2 -G -Kpic o.c -Mmapfile -zdirect -R. X.so.l
$ cc -0 A.so0.2 -G -Kpic a.c -Bdirect -R. 0.s0.2 X.so.1l

o] LU elfdump(1) SREE A.so0.2 fl10.s0. 2 I SEE -

$ elfdump -y A.so.2

[1] DBL [3] X.so0.1 X
[5] DBL [3] X.so0.1 y
[6] DL [1] O.so.1 o
[9] DBL [1] O.s0.1 p
$ elfdump -y O0.so.1l
[3] DB [0] X.so0.1 X
[4] DB [0] X.so0.1 y
[6] N o
[7] D <self> p

0.s0.1 H AT ANEEE IS ERIKE o) - L. A.so.2 BEW ELEZHEF] 0.50. 1 HHY
PRELp() -

Oracle Solaris J&£ NI £ P42 L EWE & XA i BB E - Hh 2 — 28

errno ZEHETUZE libe. so. 1 HIE LY« AT LLJEIE AL & Sk S stdio. h A1 HZ R
. HE, EESETT LN EXHA LW errmo - QIR T HEEHE S
libc.so.1 HUE L errno l— RV RS JE . MTXELR AR F S 9HE .

ELE CRRE ISR EFIN 5 — N R 52 malloc(3C) &Y« malloc() R A2 N

PP NG 2SR 55— [ o X EEf P SEERRY B 2 AEAE T R G0 ST
N
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M EZAERRENFS

i - Biti Oracle Solaris OS 2 fit T F PR LTI A, XL TN malloc() 5E

Bl tbAbh, SR E AR O R — D R A P —SE B - BT malloc() il A
2R -z interpose AR - ZIETUEER EAEATRRY . N libe.so. 1 ARY
malloc() RN EARIC HFH IR E P E -

Ak AT -z interpose EMIAL X ELAH A JZER N T 451 A TR A2 BRASE —
B %R ASGE tibe. so. 1 HEESL Y ELERSE M 1E € 2 [AIBA (R AR A

SN o

TEEEIEYSERIFEE T STV _SINGLETON H] WLAIIFF 5 o 12 LK 12-21. GiF ARG F
REETFSIRE L — LI, 2 SCE AT RE S TERE N 2 A B bR SO & e filik. - A
B RETT55 A E B S — O I BT 5 .
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£ 71 =B

R EFRXELME R ERE

BN ATHAT SO RN = B R SR BRI 1T I AL B X Bk B PR ST S 5 RIS - 1E
EENZ, — PR A 2 SEE TE RS, BB BRSO ol LLR B A E]
WOBERECEA « SRS HARSCFRIRIE 250 B RSP TR #0aa it S e iR 2 (Rl
TEH, DURUE R RGEMERE -

LUR #0047 7 SIS BARSCAER 2 T e ATAREE . Horpih e 1 sEmizhas B bR SO it
BT PERERI N ZR (ISR R/ IIEERE DL B RLTT4H )

{EH elfdump DT

A DA R & T B 04 ELF SCHFRINES . BLEEFRUERT Unix SEFFRSF dump(1) ~ nm(1) Fl
size(1)o 7E Oracle Solaris H7, jX&E T. B KHESE#E el fdump(1) BT o

i eldump 27 ELF H B3 SCAERY AR TR DUR LI Fh 280 25 R AERE AR A
o

ELF # =0T LU BRI 2 AT - BT S WIRIKIEE LR BRI IT - BeRkan
AT SR & 2R BT B AAE o 152 Mmmapobj (2) « W] LU elfdump(1) 67 < H 6
# PT_LOAD iR [T /mixX e ] 28 A B

$ elfdump -p -NPT_LOAD libfoo.so.l
Program Header([0]:

p_vaddr: 0 p_flags: [ PF X PFR]
p_paddr: 0 p_type: [ PT_LOAD ]
p_filesz: 0x53c p_memsz: 0x53c
p offset: 0 p _align: 0x10000

Program Header[1]:
p_vaddr: 0x1053c p_flags: [ PEX PF.WPF R ]
p_paddr: 0 p_type: [ PT_LOAD ]
p_filesz: 0x114 p_memsz: 0x13c
p_offset: 0x53c p_align: 0x10000
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{EF elfdump 473045

T libfoo.so.1 L HFRSUAFFIAETE IR T 28 A BL. T8 H PR XA BEFI BB EL -« X SOR
Bt T 7 W DL A BB T AR (PE XFTPF R) o EHEERMLETRY H 2 R 1FE
FHME SR PE Wo FHREEWINAE A/ p memsz NEI T AF A/ N p fileszo %% Fii

BHETE .bss 17, I T9 8 T A8 B 1E5E A\ SH BY it 2 25 01t

T e B AR o SRS P g

BOEHE TR AT 5 %5 ST - BT 7E el fdump T

LHIEA - s PRI AT R IXEERT 5
$ elfdump -sN.symtab libfoo.so.1l
Symbol Table Section: .symtab
index value size type bind oth ver shndx name
[36] 0x00010628 0x00000028 OBJT GLOB D 0 .data data
[38] 0x00010650 0x00000028 OBJT GLOB D 0 .bss bss
[40] 0x00000520 0x0000000c FUNC GLOB D 0 .init _init
[44] 0x00000508 0x00000014 FUNC GLOB D 0 .text foo
[46] 0x0000052c 0x0000000c FUNC GLOB D 0 .fini _fini
elfdump Eﬁﬂ@f@%%{%/p\ %'ﬁf"f%’f%ﬁ’]ﬁ o elfdump - cﬁ'_ﬁ AT Er5iX ﬂ’:
GESTCTR
$ elfdump -c libfoo.so.1l
Section Header[6 sh _name: .text
sh_addr: 0x4f8 sh_flags: [ SHF_ALLOC SHF_EXECINSTR ]
sh size: 0x28 sh_type: [ SHT PROGBITS ]
sh_offset: 0x4f8 sh_entsize: 0
sh_link: 0 sh _info: 0
sh _addralign: 0x8
Section Header[7 sh name: .init
sh_addr: 0x520 sh_flags: [ SHF_ALLOC SHF_EXECINSTR ]
sh size: 0xc sh_type: [ SHT PROGBITS ]
sh offset: 0x520 sh entsize: 0
sh_link: 0 sh_info: 0
sh _addralign: 0x4
Section Header[8]: sh name: .fini
sh_addr: 0x52c sh_flags: [ SHF_ALLOC SHF_EXECINSTR ]
sh size: 0xc sh_type: [ SHT PROGBITS ]
sh offset: 0x52c¢ sh entsize: 0
sh_link: 0 sh_info: 0
sh _addralign: 0x4
Section Header[12]: sh name: .data
sh_addr: 0x10628 sh_flags: [ SHF_WRITE SHF_ALLOC ]
sh_size: 0x28 sh_type: [ SHT _PROGBITS ]
sh offset: 0x628 sh entsize: 0
sh_link: 0 sh_info: 0
sh_addralign: 0x4
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Section Header[14]: sh name: .bss
sh_addr: 0x10650 sh_flags: [ SHF_WRITE SHF ALLOC ]
sh size: 0x28 sh_type: [ SHT NOBITS ]
sh_offset: 0x650 sh_entsize: 0
sh_link: 0 sh_info: 0

sh _addralign: 0x4

CL 7RI eUfdump(1) Bii i 7R init~ foo A1 fini FRENS .init-~ .text Fll .fini
THRERR R o X T EA Rtk HItE T3 aRE -

[FIFE. B 84H data Ml bss 7351519 . data Ml .bss KHK - XEETH T EA 51
J5t. TR T EE e -

RERSR

R FRE 72 B T T SCPERT— B2 AN I E BRSO i A ) - 2 Tk
TTSCAERIFE = B BRSO R A T AN AL BT T I B 2 I R 0 E S b bk 2 W] =
AUt 5 AAF T BIES TET SRR = B AR SR AR A TR B -

AEPRENZS B AR S FP R EEE RL LR 5 5 | Y E BRI E S - i X 2 S BE TR
TETERE R G F s A2 B B R SCPRI A5 2R SRR fU AL - . XEEER 2 SR
RERE R B R T3 -

T ENA B BRI RE R NS BT SORFEIR TURLFE (E & bR 2 M N Ay o U
AT RAE S NAF UL 8 AT AEQERE (R X B PN A7 T o QORI REE T A BRI
FE B E QN L BRSPS A 5 A B — M LS ARSI 2R R 7T % A
RIS o H % FEIAA 20 B RSP EL R 7 - B2 HAhii ekt =t

U JEid 5 2B O SO TURR R AR SR T

WAES B A7 A B 78S BARSCPF R B AT RREE AT - UBRR) SCAR B Al v B2 5 O B3R
Bt o BRI M 58 157 GUHRRY “[ ] el fdump 20T XA SUHFREUE R 162

Ul Analyzing Files With elfdump - F % 21725 H bR SO # i B2 H b e KA SCAREE DA
Kot/ IMEEUREBE - %00 XA AL AU 3L =8 [R] A /b 0 3a AL AT 6 FH 225 H AR SRR
AT - AT BT SRR HARAIALE] -

IR FE N ENTS R BTN

I R E AR SR R AT A ARSCPE AT DU IR B AL B RSO FR
W ELENE R R . 155 UL 97 TUFRHY “HERZE A B AR -

X/ NN RE . SR BT AR AT LS | AT B4 L FH R o Ao - 12 PR P

AFTR BRI, W TETR R 7R X EEAR I E SO HEIR 1] 2 AR - (LR, [
BN 2 AR NI S 5 — BB R BB A iR T R -
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S5 ELKHRED

T BV LRI AR FERR AR 2 S ERRABE AT LRI - X
BN R E BT L 5 | FH R ARSI -

54 & T RIS

BN AT SR RS IE R R AL B KA. I B S5 NTE PR [E e kA %
BKo B R EBRCE AR A F R A RIE . (LB TR ARA 5 E ik
SRER o IXRRTEIAME FLVF1E B Ml I SRS R R PR AN R LA ROt T T -
WHEGEIL S H ARSI (E A 5 AL E TR A RS -

TR -K pic BT, GaiFas o] LA S (LB TE RIS -

QR = E AR SRR L B AR AR A B, MIFEIZATIN W] RERR BB MOCREL « i It
Bk, ALY ERA BRI AL E TR E T E L5 - ANBeHY B i 75 2 L B
WGy o] 5 B o X RME T P A W), I BT B RE Y SOR B & A &l

Ao WXARBAFML PRI T . . (CEAHSACRS AN 5 A1 B T
B BT B L. SRS . B SOREE ML T4 I BE 2 7™ PR (R MERE -

R 5 (LB TC R AR AL R L = EAR SR, i = B bR S Eids B PRy b )
AERATEENG I o SORBETPRI AT ZITLAE S . Fra B G EHT 2 N
T BE B PR RII « A R E MR RO 2 RIS . 1855 UL 359 TRy <4
JEmFEER (R TSR ) "MIZE 360 TUHAY I FEEERRR (RrE T4bPEEs) o

U SORTLE (L BT RE R (2 AL R B (L, SR
TEETEE TR 5L

x64 L B ACHE PP 41) ] 2R i) (RS I RESR AN TF IR 32 i - {TAaf bk 5 32 (L2670
EHAF . BT RZESRER R AN SO NI ERAER S 32 01 - JXFE. x64
S BRSPS S R TCEA I R (2R o FE T AR SR R 2R A
F5 2 3 BUH BE 1 TH BUE (AR R -

$ prog
1d.so.1l: prog: fatal: relocation error: R AMD64 32: file \
libfoo.so0.1: symbol (unknown): value Oxfffffd7fff@cd457 does not fit

SAIEITCR AR AT DA A AT s, AT AT DA A2 x64 H 52 H AR SCAFRY 22

XFIESUANE T H T 64 (i SPARCVY S HYERE ABs6a fi X o JX P BLAH & AURS I8 K e
B e4 AbhEE « P, CCEARSAURS A Al LIAFE T SPARCVY I = HARS
H1o $1Xf 64 fiL SPARCVO {XASf ] ABs32 15k ABSa4 LA () 2 S BUCIE 1B T EHT
WEENL - HE, XMRE AR T 28T R 7 X SR Bl T B -

TEIIs A TH R R P IR AT . thICiR B e L BRI ZE R AN S H BRSO AR R 1%
(i 50 ETC KRR A -

AT AR HE SCAS B T WEE E N ZE E AR o DU R B elfdump(1) BE & &
TFAF TEXTREL FAZH ST -
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$ cc -o libfoo.so.1l -G -R. foo.c
$ elfdump -d libfoo.so.l | grep TEXTREL
[9] TEXTREL 0

i - TEXTREL Bi{ETC R B H - L H IR SR IR R A SUAR B E T -

SR 1E AR B SO BT R S H AR SCAE Al RE G B AR Y - 2 text B« AR
B2 S BRI R R AL B S ARSI A (R ARSI« DL Rl R i B
MR S BOTE AL = H AR ST

$ cc -0 libfoo.so.1l -z text -G -R. foo.c

Text relocation remains referenced
against symbol offset in file

foo 0x0 foo.o

bar 0x8 foo.0

1d: fatal: relocations remain against allocatable but \
non-writable sections

Wi foo. o SUAFAERK 1 N EAHSCACRS DRI AR A SO B AR M A~ B oL - 4 AT
E. IXLEZWT 2 EUIST RN R AT 5511 « EXMERT . RRIERT foo
il bar PEATEESL -
MRS T HILGWERF S, AN BT, WIS B bRt
ISR EEN -

7 - A] AETE E ] — LR S RGIRCC AR TR, DU B AL BT R M GRS P51 - 1R
{56 P Gt 3 st Sy BE Sfe 2 ol IR g P i o

-K pic A -K PIC JEIN

X1 SPARC L. -K pic T 5 & -K PIC I 2 [AIHYAN N ZE 7 2 X 22 &)
e RIAPIFIH o 152 UL 359 TR “RJRfis R (RiE T4Es) o

ERFEEE MR, W24 (4 MFET) Feafii (8 MFT) HIRX
. BN E & DU USSR 51 K pic THIFHEATI

1d [%17 + j1, %00 ! load &j into %00
Hrp, 17 2HUTHI R E PR GLOBAL OFFSET TABLE i S RYTHLTE(E -
A 20 2 R RS R T 13 A & - Bk, tifs )y 32 (i B hr sS4t

T 2048 MME—TF, 64 L HRSCEIRAE T 1024 DME—TH o Q1R AIEE FRCEEFEER
T % T Al A, M EkedmtR o8 24— N EET IR -

$ cc -K pic -G -o lobfoo.so.l a.o b.o ... z.0
1d: fatal: too many symbols require ‘small’ PIC references:
have 2050, maximum 2048 -- recompile some modules -K PIC.
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TIBR {56 AR RO RA 4

FTCIRX R IR TR O, A -k pIC MERIG v e L A W] B (0L H AR SR IRy
Z R Wi Rt 32 ALk &= -

sethi %hi(j), %gl

or %91, %lo(j), %gl ! get 32-bit constant GOT offset

1d [%17 + %gl], %00 ! load &j into %00
ATLUFEFAT -6 ZEIARY elfdump(1) 7 B ARSCARRT 2 RS R EK « i AT DU F B4
A IXFRIC -D got, detail TRAEHESw R I P2 H G 2 X LE T ) AL FE -

Big b, (A -k pic REDS SR USRI B IUA & - ol DUEE A X RIS RS
W AEJE, B NIRLE ] B E (i H AR S RLIZ 6 A — I T 4% T RE 2 AH A R
W JFEAE BEUEMRE . @, (I -k prc LA FE A B g1 A W] HE (L H
PRICAE

il SESEE RN

162

0 BRI E AR ST F R 0 AT B 67 B bR SR R EORI Sl 2 — TR B - X
PR ZRRRE 2 BRSO R, FE 1 THY (0 % F AR SR 2 S BN 8 -

| FIA S FH B 3 2 B BR SCP AR 2 —FR 2R - HpBIE AR RN, X5
2 S BUEIZ T AN L B AFIAR B X e 3 = H RS

TEREER G R 1A) ] UGE Y B G R s HO T T - unused ST R(ERIRYT - REEAIHY
] B (L H ARSI OR (5 FH A9 3 =2 RS st i

i F -2z guidance JETFR IA 212 W A< (58 F AY S RIACHR I -

I 2 DA R IR PG5 SR SCPE R G O RO - MR
BEBRSEI AR D PR B AR R SCHRIIE PR BA - L2, AR A
S AT DL -7 discard-unused YETTBEAE FRiY L SRR 76 et T
B

BIBRAR(EART

= AP BUR T 5 PR AT 9 LB SCHE R ELE 7

o B 2R

o RS AT A A -

o S5 EBER(TTRSC PRr g 1 E M LR 0 15 3 T

" LL{# A -z discard-unused=sections JE G gREE R E AR -

I NS E ARSI AN [ 0] DIt i e Gt a2 W M 2 77 TTRIHRE - 165 L
295, B RIMCARTE ] - e RO i DURRE SOt O — 8 2 /T =
B R 5 o LI REAR LAt E RSO 5 | FIRIRR A 1 S IR U (R E A7 E
PRICPE
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AR 56 AR B At

AR R BN AL R AR S L R Tl R G s T L X e
Wi o W] LS - xF g1 000 e 2 7T

illz e SESEEl S

Y0 Eh Al EEE L B AR SO BEFTAR AT 0 BE TR E A . 2 ki A il B L H RS
FFHIE TR E -

afLAE -z guidance eI Wr AR SO WAl AR -z discard-unused=files
I B g T R R A S -

-z discard-unused JEITERHL 7 X A {5 FH AR 19 FITAS 50 FH BY ST A A N7 328 1 DL =2 55

-z guidance Z0FH o JEIT -z guidance, H] CLIRBIMREE SO K@ AR - 85 o] LA
RS 5 b 5 Bz g SR A E A SCHE - AN T3 -z guidance ZBFETEVE A FIRLE
?5z§§?§§?9§§§ﬁ§55@0 HAFE BT AT REYS N2 58 £ o M FUIER TAE. vTRES S8 iFas
AR IR R

HE(HH -z discard-unused=sections JETAN -z guidance 3£, 1] H SR A5 Y
9[RS A A TR A {5 A SR DL D% 2 4 e B -

itz SEEE LR

BAR S ER SRR A5 (B IS s - L sl (CEHR ) fEam 1778 L
RIS - 8 ARG B 55 v B 8 s X B R e SR S O ARSI 401 - e o TR
AE M2 B A AU R A -

o AN NEAE B BRSO R | RIS N R -
o ZAREGIUR 2 EHE TR ZCARRIII ZE R T M

AL -z quidance JEZ T AR P ARSI H W] LA AT
-z discard-unused=dependencies T B 2 G 25 75 A {5 FH A A 0

W ARSI 2 T AT (ST - m] DLR RS SO b P R g BB — 870 LA
ﬁ&%ﬁﬁ%%ﬁ%%ﬁoKﬁ%%%%ﬁ%&&%ﬁﬁyﬁiﬁﬁﬁwyKﬁ%*
SIS

P B EPR SO AR E CH TR BRI - BRETEOLT . A pREh A AT SR 3
HISEEZESK, ABLCE ] -2 defs HERA AR AL B AR SCPFIS A4 25 IS . 205R i3]
S HBRSUERE B bR SCPE R E A A RIS O WA L2 AUER BRSO
BRI I IARTGIR A AMERFIT - RGNERBEH -2 defs HEITA] DITHBRRT #MZ
AR R K LERFT A B HAR ST -

KR CHARFRIAI B0 B0 S EH bR SR RZ 2 B - B2, BT XEEE RSOl RE T &
IMEACHRIT DL G A 303 FE . PRI -z discard-unused=dependencies JETA MR
55 FH A RN AR
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RANTHZE

-z ignore M -z record JEHET LIS -z discard-unused=dependencies TETEE A Y
LB o XAV B TR X T E 1Y B RS TR BT R R P R 7R DI RE

RAATHEE

W% 159 U “IRIZ R G AR FUA LR BRI SOR BA Al (AR (8 A It H AR
SCPFAEERE AR . FARSCIFRIBUR Bl H ToE L = FERURB S ABE . &4
(A AL BRSO AR A 2 A B — A HSE R R B & F NP RIAS o Al DUl ok
A ZAE ST EE TR TS B SO B ol 52 2 MR 5 T A el ) i B -

AT 7 JURR AT e NS B R/ N AL o

1 RIREREB R AR

RZPEH const A AR BRI LRSS BISCR B - a0, DURFAF AT data 17
IR T RS R B -

char *rdstr = "this is a read-only string";
M DUNFRFEALT . rodata 9 H, 1952 SCAR B I A BE8dE 19 -

const char *rdstr = "this is a read-only string"

IR A BT R B B SOR B Rl N B — R 7 1% - B2, BRhHREE
SEMEBHRTCR TREZ A AN BT E bR - B0, 1BEE T F1F e i -

char *rdstrs[] = { "this is a read-only string"
"this is another read-only string" };

By E ATRES M LA & X -
const char *const rdstrs[] = { ..... };

W ST PRRE 715 B DA B FR 10X B 7155 B O P A ITE . rodata 177 o (i
B BIAH PR HEEEH Oy R, HR A TH i B E X s sk o (R, HE
MR SR SOREREN -« FHE LR

const char *rdstrs[] = { ..... };
TR R AE ] 2B B PR ] 5 B R B e X e F8 £t - B 215 B R R B Ok
B .
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=AML TUER

- FEELG R AR TR A B S 6 B TR Y AN T LR N 2] 2 S BOE 1T B2 (L A 5eE
o JREEGRIE G 2 ZHER I R TUAE r] 5 B - Bl . picdata-

it

MEBLETENLEHE

] DLIE I T & % B SRR R NS A DN o 2 U IR R B DR SRR T DAE
SE S 2 R RN At s I m] (R ELh S R 5 | e 2 SR g - o -

const char *Errmsg = "prog: error encountered: %d"

T SR A 22 B8 RSP o o T AR strings (1) A 352 AT
AR I o DL RITE Libfoo. so. 1 SCEFA ROSURSF FE R IO F 25 - AR
5 ST E PR 1 e 9 E B SR O

$ strings -10 libfoo.so.l | sort | uniq -c | sort -rn

EHBEZESE

AR RERADIRECT M B R (F) 228, MIn] DLSE 2 MIER BRI K A EAF
fiff o JEH . ALK AMETFAE BRI EHR 2 S 8097 TR 217 BUE LA A R e D -

HEEE R

KA R R o DB H RO B A2 S AR AP T S i, X2
WEER BTSRRI 70 BE 2 mir e A R AR e P 75 B IR BE 8 ot X o BhS ik vl
TEA SR PERI G 50T 81 7V B B it DR/ N B 4 B R R TG 1

= N —

=R/IME T TUR D)
AT T R U R 2 S BT R X2 — P AHIR R E - T E RS
Tl 2 R, BRIk, 980D H T3 RIS E BRSO i A B D] B 1R A 2 o ik
ARG A -
e FIRE S A A B — S AH AR T & 2 B ERE . RUONIX e 1 51 Ry <R
VP SRR B, R TAEC AR Ve S B R A g
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T o [EIRE S B B BRI R A A — i th 2 GEE S TRAR T M« Flan. R B
WH foo() A= S EBUAH bar () AL MINAFX L s BIOMAE ] — TUH - AT LA i
W cflow(l) ~ tcov(l)~ prof(1) Fll gprof(1) T ELehfiE (A% &E F Yo B AL &

RAFFHSRIRE 5 HALZ HAR SRR TR o LA, AU bRdE C L& 1F 2 Tk K
B AHERDBIRIUT  FA AT PIT IR AT RE 2 (6 I L IR BRI - H Xk
SRR A e SER AR R B B — R ROMEE - FHEC WITTER
BOF S EHARSCPRRS AR S H RSO Y AR R RT3 2 5 AR
M FEET R INE R SCPE AR N ST -

FES 91 TRy “BLE (AL, 128 s TI BERRE iy B (2 AS w] ST SR L =
B ARSCPF DAAEE ALa T RE AT ARIEAIALE] « 58 o1 TRy “BE (75 5 & HHIE 166 1T
PR BT EE (LA TR RE L B e AR 2 IR DLTRL AT S B i B T B AL
il o B b E L PERERI RN thE X 7 X IS -

A= Ry
FEEK
LIS TR R EE AT BT, BN T e S ERE N TE . &
T R B R 7 e R B S FTHT SR SR TR 3 = B bR SRR 2E A R
f@? HFR S BELBUEN T, FEA S EE M ZH RSO R R 5 8 XY
Rt

FERXFME DL T . QR T EIE LA AT 5 Oy S B AR SR T — &,
BRI 5 He RS e B B A8 & 18 ] AR AT 5 4 ik DAL= EBR ST B2 L
MIERFF S - AXRELIFAMEE, 155 ILE 52 TURIY “GiieT S ERE - @i 7 Lk
ﬁﬁﬁﬁﬁﬁﬁﬁﬁmﬁﬁﬁﬁﬁiﬁﬁﬁﬁs%Fiﬁﬁﬁ%ﬁ%ﬂﬁﬁ%i%m

R A E AR S rpe] LR 2 R B T LR AR A e T I A S E AR FE  BR R R
Wi DART. X2 ESEEIRIRENE B bR, R 0E e R 2 e B SO Ao ve I A~ 80 % i
T EESCA A s B TSI o Gl B A S 4a 0. w] DUMBR A 0 20 22 )R 1
o 165 WA 52 TUHRY “Ga s STERED . Wb NIEZ B S HNR R S8a
BB NI RA, F 2 s TERE -

FEER 205 B AR sh S RE b, i B0 thn] DL &R AT 5 &
HOTH . W2 UE 6o . HERYE -

HATEE (LRI (]
PERT AR ORI 2 A AR DA R e PR O3 R A 10

s ATDUERFTAIER S FHE SR, EEEAE — P REeed] . AR E @R T
BUESIRM A  BI, J8D &5 | U 2 48 RS 1T I W06 L 1] -
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BEEM

P& 5 | RS H0 R 8505 | At TSR )AL B LA « 9140, ] LLidd D ResR R
[UECHE T o GO R 2 A UGETERE . [0 L B G BRAVE R0 A e B il e
PATERE - R R PERE R A AT RE M T I L LT RERE [T, [RS8 o o 1 ik BEdE [
B (ST -

167 TUH S I B E (0 — T/ 48 1 R ShBEE RIS - Zi0e 17— eSS
AT SO 5 I EAR ST 2 (R F B TR R R R B E AL - ks PR it T
Yo s S LY B RE L T B 81

HEEEMT
B o S PR L o 5 T 2 A B 57— X0

B HBEERGRER A A AT P T SO B B RSO . SRR R R E R AL 2 AN
FI B E N EAE R N . SUNW_reloc BB HR o

e 5 2R A E A0 2 AT ) RELATIVE B ENHATE —#2 - FTE AT 5 EEN
PIETE S AT - H2RELATIVE B €1 ] SL1F{# F] DT _RELACOUNT/DT RELCOUNT
.dynamic LALIZITIIALER - AR S 00H B T 48 52 TR 5 & AT -

EHEEN

S B BRSPS A ETCORA RS A B« o ISR RS R SR SR P 5 | FH e
i —HRCUAR S . GXRELIFMER. 5 ILE 160 THE “S5AIETTRAIN

7 o FEBfTHT . ReCH A AR S rstb il B HX e 3% XL E TR, EFHE
RS A B B A] i (] 24 -

B2, BhASFHT SR E AR 5 A ETC RS EIE « e T TRIMEFT IR
B | A U RTINS B T T3 R ACRS ARSI o 758 S S A B SO
Bt o T DAt FH 82 I EE O (LA A SRR Rt 51T o

TR fof FH e e G G R B AS AT R TS0 S HL A B B T 5 | o T e — Ml
RILZEBREA o LS HIT SR L bss AL A, 2RI AN TR H
BRSCAE PR BRI KDy o 38 b2 (R FE AR = H AR SR LA 5 4K - e
MBS R, REER g a2 A BURFRI I R (L0 K 8t TIY R R P 1 e
S FR S E R BB A AT T SR E 2 e 2 ]

HTfREAL S RS W 2RFS, Bk, AR5 n] DS 3= B RS
FIH o DA FTHAT SO AT AR BRI R HOR I IR T 5 R A AT ELAtl B BRSO
GEEENRIA o A BRI A BT AR R G RO S br b AR BT AR A 2 -

IEATLRI A LU Bl F —HTERRUE C FETR T I R G ERIRIH E - 7E SunOS HE RS F
A% ATRR @i WA 2R & sys errlist[] fll sys nerr fEfLILE R - 1
B EPBHEREE TR R, ME A EGEHBHAR G A /N . XA I %
FRLL T 7 AN R F A -
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$ cat foo.c
extern int sys nerr;
extern char *sys errlist[];

char *
error(int errnumb)
{
if ((errnumb < @) || (errnumb >= sys nerr))
return (0);
return (sys_errlist[errnumb]);
}

X IR AR AR BRATEDAS FTBRSC AR TR 2 AT DA S TR 3 (7 Al B (S ) S

$ cc -o prog main.c foo.c
$ elfdump -sN.dynsym prog | grep ' sys_’

[24] 0x00021240 0x00000260 OBJT GLOB D 1 .bss sys errlist
[39] 0x00021230 0x00000004 OBJT GLOB D 1 .bss sys_nerr
$ elfdump -c prog
Section Header[19]: sh name: .bss
sh_addr: 0x21230 sh flags: [ SHF WRITE SHF ALLOC ]
sh size: 0x270 sh type: [ SHT NOBITS ]
sh _offset: 0x1230 sh_entsize: 0
sh link: 0 sh _info: 0

sh:addralign: 0x8

$ elfdump -r prog

Relocation Section: .SUNW reloc
type offset addend section symbol
R SPARC_COPY 0x21240 0 .SUNW reloc sys errlist
R _SPARC_COPY 0x21230 0 .SUNW reloc sys nerr

BERR g ER A CAERD S FTHT SXPERY L bss ML 123 [, DA BRI HT sys errlist il
sys_nerr ZRAVEHE o IXEERHE R TI SRR R P ERE OJIA (LI N CEEFR A - [
s P X B A A S P P AR AE L B A B3 B PR IS E ) & PRI

WHRATFEM DB o 5B —. BN AREF# 2 B T T = A 00 & T A
7 PERE 58 = BUEEIH sys errlist HWYR/NIFEC RN C R IR —#R7) o IR
SO B AN M RTREE A TR T HTAVERRIE S o (LTS [ A A DS m] I
1T SRR LT TR e Gttt LUBE T DAUS RIFT A T8 I S LR T 1K
O REER R . MIZDAS AT AT ST E 7 BE 2 1) AN PR & O B8 -

QRN AP T SCPEFT 7R O BE D RE B R I WIS 2 7F X BEER T - ANSIC BRiEY
strerror(3C) £ T IR T RYEE IR 5 R 145 AR BE IR 717 88 R E o Rk —Fh
SCERRTRELN T FTLS -

$ cat strerror.c
static const char *sys errlist[] = {
"Error 0",
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BEEM

"Not owner",
“No such file or directory"

static const int sys nerr =
sizeof (sys errlist) / sizeof (char *);

char *
strerror(int errnum)

if ((errnum < @) || (errnum >= sys nerr))
return (0);
return ((char *)sys errlist[errnum]);

}

BUFE, ATLLFRF foo. ¢ AV ERTRBIRE i (L (L DO RERR [ - dlId X FFRifL . FEFEEUERE
WAL AT B i A il B £

AN, TR T E E AT S 2 R R DR A e HE L —
Al o PRI, SRS E BRSO AT DLR S B SOl AN 2o A A e s 25 m
PUTSCPRE A RS0 - Gl WIS E BRSO O AR B 2 B R RE . [RIR
FEFF A= R LRI CRS B 5 T4 -

ldd(1) 5 -d B - r T —ReFE RS, ol DU B al BT SCPF AR A7 e O (o] A2 1 B 2

fiL.

BN, B shAS AT AT S prog B WIARHE = H AR S libfoo.so. 1 £ HHEID
KU EHIEEN -

$ cat foo.c

int size gets smaller[16];

int size gets larger[16];

$ cc -0 libfoo.so -G foo.c

$ cc -o prog main.c -L. -R. -1foo

$ elfdump -sN.symtab prog | grep _size

[49] 0x000211d0 0x00000040 OBJIT GLOB D 0 .bss _size gets_larger
[59] 0x00021190 0x00000040 OBJT GLOB D 0 .bss _size gets smaller
$ elfdump -r prog | grep _size
R_SPARC_COPY 0x211d0 0 .SUNW reloc _size gets larger
R_SPARC_COPY 0x21190 0 .SUNW reloc _size gets smaller
DL T RIS SO PRI BTARAS . HE AP i A KR B R R BER A -
$ cat foo2.c
int size gets smaller[4];
int size gets larger[32];
$ cc -o libfoo.so -G foo2.c
$ elfdump -sN.symtab libfoo.so | grep _size
[37] 0x000105cc 0x00000010 OBJT GLOB D 0 .bss _size gets smaller
[41] 0x000105dc 0x00000080 OBJT GLOB D 0 .bss _size gets larger

EEXF RN ATEET SUAFIZAT 1dd (1) B R U N -

$ ldd -d prog
libfoo.so0.1 => ./libfoo.so0.1
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{#EF -B symbolic HEIRN

relocation R SPARC COPY sizes differ: size gets larger
(file prog size=0x40; file ./libfoo.so size=0x80)
prog size used; possible data truncation

relocation R_SPARC_COPY sizes differ: size gets smaller
(file prog size=0x40; file ./libfoo.so size=0x10)
./libfoo.so size used; possible insufficient data copied

Ldd(1) BB FTAAT SR S B 52 BRSO TR B BT A 2 E R st
ELAMIRZS R L PR R -

A AR 55 L BT o B ACRS A s FH R P AT AR S I EE e 07 - 165 WLER 160 TTHIR,
“G{ BT RIS .

[Eay

{5 -B symbolic J7t1iN

(P BE R SR &Y - B symbolic I, AT LURAFS 5| G E B3 = EARSCAF RO AR 2
JRRE S o PRI HRE A, FOABITE &N 1 E QAT T B RE AR B A -

TE SCEBRSCPR B LR A SETT SRR RIS . EER -8 symbolic JEHT - 17
Z DL 52 GO “YGi 8T S VEF - (6 -B symbolic M 27 AL KL LLAE By T I
SN o

A A LSRG WL S TG E i H ARSI AT 5 05
FREEE BT - BARSCIEAR S EAENEYEE - Khn b, BE AT LOAERE 5 M
MRLFFS - SFECEHEE AL LTS A BRI S ARG OUR L 1550
£ 167 TR “EHIEE (L -

- I SRR E = HFR S . dynamic $74 DF symBoLIC FRiF - MEFRAE(H T
PRUHMEE o 21T RERFR 7 751X 2L B AR S FR A BT 5 & $R 1 77 20 5 76 AT HoAth 5 A
SR T EAHE o BT — 5 Y8 E S TERE B gn R BL Al .

BLEHZ HIR

170

BATI R 7 7] DU AL (T AE121 7 I PR 7 AL B AL = B AR SR BB LA

& o s THFRERRE P T STRILE B ARSI E BN HRE 7. (I ] A= T £ 8
BERE - XGRS T L plt TIHIT - ARIHLHEIIFAIER . 152 I 166 TTHIY
7 A ot DA DL T

LD_PROFILE P5i A% S RHE E e B SCIFAY SR S HARSCAE PR o 1] DL FH IR B A2 3 A
BASEZE BRSO o ] DL I PRS8BT A — A B2 1 7 R e (56 P Ikt 3
FEBSFRT R - ELLUTREIH R < s(1) BBV A A tibe -

$ LD_PROFILE=libc.so.1 1s -1
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REH=Z B

FELUR R, e E il RIS 21k E - RE S SEOEA N AR T
F libc Sk BFAG I HHTHIE B -

# crle -e LD_PROFILE=libc.so.1l
$ s -1

$ make

$ ...

JSRECER 2R E RS (AR MRAATE) - WO T iR
TS o EIRTRAIH, ﬁtiﬁygjzﬁFﬁU/var/tmp/libc.so.l.profileo 64 N ETFEY i
BLE SRR, H A profilex S A - BRuJLIfEERFHE R, HH

LD PROFILE OUTPUT BRE3A% & 17 iffic B s -

HC BB S T profin(2) 5. HF A 5 (AR E 3= BRSPS B AL
515 o (] gprof(1) AT LA EREAG 20 b e B 20

7 - gprof(1) B T T AT ST SXF (BB cc(1) B9 -xpg ETHHET41% ) BlIEEAY
gmon . out ML BRI « 121 THHE BRE P UL B SCPE 7 M AN BRI RS 4 12 AT X
o HAHRILZ HAR S F IEER BRI N R A ROZIAH profil(2). BN ARGIHA
AZAER — R L O - B TAHRERIIE R, AEEREF cc(1) BY -xpg TG 11X
BER FHRER o IX i i s A2 B IC B LI th 27 profil(2) AUEERL BAERL -

I AL B 5 K BRE 2 — e BT Ao A R 2 N AR e G R S = B AR SCPE - T
o BHA AN AR TECE DT . HE, EEARSFREL AR S w]
2N R ER « MK ee i FRe e 3L S B AR SRR 20, AT DL T AR RIAE T 4L
BN 20 1 DL 3t = FR U B AR R RE -

CATRGIA T e 5 AR Z a5 A1 % A RE P I Libe TR TERE AT
$ LD_PROFILE=libc.so.l ; export LD_PROFILE

$ make
$ gprof -b /lib/libc.so.l /var/tmp/libc.so.l.profile

granularity: each sample hit covers 4 byte(s) ....

called/total parents
index %time self descendents called+self name index
called/total children
0.33 0.00 52/29381 _gettxt [96]
1.12 0.00 174/29381 _tzload [54]
10.50 0.00 1634/29381 <external>
16.14 0.00 2512/29381 _opendir [15]
160.65 0.00 25009/29381 _endopen [3]
[2] 35.0 188.74 0.00 29381 _open [2]

granularity: each sample hit covers 4 byte(s) ....
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EEXZ BRI

% cumulative self self total
time seconds seconds calls ms/call ms/call name
35.0 188.74 188.74 29381 6.42 6.42 open [2]
13.0 258.80 70.06 12094 5.79 5.79 write [4]
9.9 312.32 53.52 34303 1.56 1.56 read [6]
7.1 350.53 38.21 1177 32.46 32.46 fork [9]

KR AR <external> FR~ B W IEFERC B W L S H AR SR HLLE YO L 2 AN TS T - R
e, 75 E— mfldr, WBhSRTHUT SO, B WEA L= bR s (IEFESE THC &5
MTHTEREE 1ibe) » XF libe A EREL open(2) & HI T 1634 YA -

E-HEENCUFRCE R R 2 A2 2, HLUTE RN . — P EfEi A
fork(2), MMi%—PMEIRIEEEFIELIEGEE - (EH fork(2) ATHBEHIX AR -
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Mapfile

Mapfile FEfft 1 X fEiE GRS R 1F « LUK AT A B i BRSO T 2 7 -

I AN/ B AE g B -

S SYNARe i AT HEE 4 5 B DA BETT A I

FEERT S (B AR SRR,y nl 3= BRSO AR i 1) T sz 1 -
ARARE T 3 = EBR SO ARSI 2 SCE G R ARAS -

FE Bl 1 EAR ST A B K 80T -

HEDAS A PATXFIR E AR -

VL B S R R DIRE -

i - FTEEFH RN mapfitle FURER R ERGRIALE 2 E B — MR RUHY ELF fi i SCfF - mapfile
JETH AT g P R R R R PR DL Rt E AR ST Z 3% Ly Stk T ag n
RE 2 A BRI A T FIH B ARSCPE « FIP 75 2T g ELF #% ZUR AR 295 -

M TR T E B A mapfite o SLAFEEFRIEA AT LUHH 2 4> mapfile - 5
T 1 2 mapfile if . FEERGMER G- FHZ G E 7 AL mapfiles WNFEA1ZR—1
@ mapfile . iX—id B2 % AEAEAERATA g A H AR SCAF 2 il -

FRGE /usr/lib/ld HRHHERHE 7 T8 o DL TRIE A mapfile o

Mapfile 5135078 %
Mapile 354 AT LR (7. 3¢ BLTLUL A IER MR, IR
TR EEIE. T RREER .

w  SREEGRATAF AT DL BIAERR A PR EE Y Hh R AN AT L -

o DS (o) THIAFF DA TR EE R RE o] LU BRAEAE AT o] DL B S RGO OI EL - BEdR
SR A A 2 MERERE, RO TR AR -
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FIATEC UL E G) B (...} TS — 0 5 AT LU -
FrEW#EHNEESE. FTEES () 25 G) BEZER (=« +=. -=) FEES

{.

- HEIR R -

FITA AR 27 A T 12 ] ) -
?f%$m]%?%ﬁﬂﬁ%&oﬁ%%$%%ﬁ%ﬁ%*%ﬁaK%E%E%
REE Y -

BIREX D KNG FIFE - K 8-2 51 T mapfile FHHH UL A FRAIELAh 55 & o A]
Lligid =FA R e 4K -

JE51H

ESTHARE N TR TR - £ —DFFLAUE TR 5 A DL s
BENFREET - F5 () #HL (/) A () BN O B 22
TLAF 5 () FIETAT () RUET -

a5

FERSS () H AR DU SR 5 [ 5 sl A T LML 71 - FTA 7455
ERE N I 70T o FE0E SRR AR A B0 5 AR 5 T A2 BR AP AN fo vF ) AL AT T EID
TR PRIS . XA 2RI (8 -

5[5

FERLG 55 (") s AFRA] VRS BRONS [ 5 st TF LLOMIET 775 o SORHT (\) /2
S ry, HTE ST CohrEis = iy s S i i AT sl WA SR
AT TP R O LT AR 17 AR 8-1 IR o BR T 3K 8-1 HFTRHYF
FEIN s AT F 5 B SR E A2 B IR AT -

value FoREUFE AT LUR /8l ~ +dEfl e/ bl 80 C 15 5 ry B A BT
FEFEIRIN - FrE (S TCAT S BEUE. X 32 ik i H AR SO 32 iy, X T
64 i i HARSCIF 2 64 (IHY -

segment_flags s NA7 15 [RIAPRFE & 2 8-3 HHFTAI— 1 2 AME R =S 18 53 Fa b
. XRIT <sys/elf.h> HE XA PF_{H -

Fe-1 WGE SR P51

B FT) ax

\a Tl (EY)
\b B R HE

\f He 1

\n AT

\r [EES

\t IKTIRTF
\v T B R AT
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Fe-1 WG 5K TS

% F3l X

\ SRHL

v LE1Re

v EIR;

\000 = GHEHIE L HA ooo B —FI =AY/ \HEHIET (0..7)

Fs8-2 Mapfile A ZBRAIE A 72 i FH O 77 AR

B BH
segment_name ELF Bt &K
section_name ELF TTHIZ R
symbol_name ELE fF S HI AR

file_path

file_basename
objname

soname

version_name

inherited_version_name

AT 5 M ELF BFRSCHFSCR & ELF B R SCARY IH RS SR
BT (1) 2B A PRI Unix SCPFESR

file_path PJEZ#E 1T (basename(1))
file_basename SUEL TR ARSI B RS A FR

A EH B T A= E bR
SONAME (f§i#ll libc.so0.1)

FES AR PR, FATE ELF RS2
H 57— SRR 5 AR Z IR

%83 EbrE

REE aX

READ BEE B

WRITE BEAEH

EXECUTE BoZ T HuThY

0 HEERATA BB bR

DATA AT HiR & _EREGEEY READ ~ WRITE fll EXECUTE
RGN A

STACK iEH T BHR°F&RY READ « WRITE fl EXECUTE FrERY4

& HFE ABILE XL

% 8E . Mapfile
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176

Mapfile FR 7~

mapfile Y — PN ETRE - AEZ1TRE mapfile BRA B o 1% 75 B E SCIF AR ER 7 6
FIH) mapfile 15 5 FIMRAS « AT TR HY mapfile 165 NRA 2.

$mapfile version 2

BEA DA 75 B TFR B mapfile R A0 0 2 L AT&T 2y System V & 1T 4 Unix (SVR4) &
M 8G mapfile 15 5 95 1Y - BEEEGRIEAR IR B 1 ALPRIEE 2 mapfile FUTHEE - B
KB, SystemV %1Thi4 (FRA 1) Mapfile WBH T HiB¥E -

L2 TN

mapfile 11T AT DA% B 5% £ DL T4 ELFCLASS (32 864 i7) BCIFREMILR .

$if expr

[Selif expr]

i%élse]

sendif
FE AR XU HR E — D8 true 51 false (B - MRS ($if+ selif- selse fll
sendif) HREMAEIE—1TH o sif MG selif THRIRIATRHRF IR, B2
WHREERN true FIFRIEZ o {7 false BT G THHY SO T - RIDFE 1T /R THIFYSC
ARERNERLE . XREASCARZEANR T RGN . HERII sif 8L
selif JFALHE T HICARIG . JEEEY selif fll selse T M H AR INFT - WIRFTE RIA
AHNE, FHE - selses MEIEFAEIL selse ZIFHISIA

$if FE S HIVERIRANRERS LS 1 mapfile o $1if $5C M AHEHIZL sif #E /) mapfile HY
HOVLHAC $endif €51k, A MIBER A a8 15 42 BRI -

FEERGER R 2 YUE — NN IRE, IXEEL BRI FHTES sif fll selif T ERYZHZARN
H1e BRI IZFREEEA T @ T AR E RS B AR TR
Lo

F8-4 TUE LW FIFFRBEABIR

B aX

ELF32 32 i HAR S
_ELF64 64 i A RS0
_ET_DYN HEZHR
ET EXEC AT EAR S

Oracle Solaris 11.1 $E %2 FFFNEEFS R - 2012F 10 A



Mapfile £519F0iE %

Fe-a FUE LI FRIFREXAR (%)

=2 aX

_ET_REL T EEAE v B AR S
_sparc Sparc iFEHL (32864 i)
_x86 x86 LHHEAHL (32864 1i1)
true TRETE X

UIRX 7 KNG I H A 5E 2R IE R « Fla. € X T trues HARE X
TRUE o« HHHEAT ZARER o] DL H & RTE @R Bl

$if ELF64

$endif
BRI S R true. T+ HAERN B ARSI 64 G AL VFRERE SR ER a5 AL PR AT 2 1

WA . BIAXTHFA P AR TE BE 1A B4k, BT IR EE R 7>
BN true ¥ false -

(EATRAE LRI APRUT FEERCRE N false o FEFIARE LI AT false bRICRITE A AFBRE A5
UNEP=a iR /¢

$if false

$endif
S T R FURIE R i DGR S 5 2@ Rk K -
w85 RUEREXZHER

BEFF aX

& PS5
l B

( expr) THFRBEA

! X Je T FX 2 A R (EK X

TN ERGHIUE . FREANXETINEREXHITIHE -

Blan, 1629 x86 A AR 64 i HFRSCHERT, Reit BN Fgd T -
$if ELF64 && x86
$endif
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sadd ¥5% ] H T M gn i as i E R B IR BRI 2R o £ LIRRfIR,. & AR
amd64 LLF%7 64 117 x86 H AR SCAF AT BE S T RiML sif $§5 o

$if ELF64 && x86
$add amd64
$endif

XA A F AL ko -

$if amd64
sendif
i 2GR AR 1Y -2 mapfile-add ZET. 8 AT LAREHT IO & BRI I B B F2 g am 1 EL 0

HPRFE - 2 mapfile fil ATF EEETINTEASURIE (BIAIEER SR ) A AR
I, ZEWEHERE A -

$clear fHIE $add VM HIE . B T AAERR APIER #4755 -

$clear amd64

sadd 6 S HITER — B 280 % $add (1) mapfile (UR)E . B4 T HitH A B b E
HR B e gm i A A BRI AT AT J5 22 mapfile 3] UL o WIERAAEIXFE, AI7EE sadd 1Y
mapfile FUE G {HH sclear MIBRIZE X -

BA . serror {50 2 EBE B GRS FH T VTR R SCATEN N S iR . 2 -
FERHRIE o serror 150 W] I THAGRRE H ARSI RS BT TH AL RE 7 SR TCEAE
TEFTRING O A2 kD 0 B mapfite € LRSI H AR SCAT: -

$if sparc

$elif x86

$else

$error unknown machine type
$endif

CHESEFASLZIMA T mapfile FAFMAMNTEES C TAPERETF 218 S XU - XFHHE

PIEREEN 20 - Ak mapfite R(FHIAFE AU C FALERRE 7 HEHE 45 5 5

Ko XUEE AR » BT BEFR SRS T A P A B FE PR R 75 M B B AR Y

ThHE -

XWFES 2 FFEEREER, Hpais.

»  CTALBERRSE Al E e BN 28 S, H HxX e Z0i TR DL S #if Fll #elif
LR P iE A TH R FRIA K - SEEESRER 8 mapfile AN SEILZE DIRE -

»  CTCERRR P I R A RIA S S AR BRI DL K —HFEE W2 ETT - Mapfile 24
Fei R N AR IR AE true Fl false: UL —HBRIGZETT -
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»  CTNBRREF FRIK W MAERETHE, ATREE LN, HEMH defined() TTRED
ESNLTHER IR true (IEF) 5 false (F) {H - Mapfile B FEHLE
fi/RME, I HEEEHZRIA S defined () 1IBH o WIRIEE M A PRELE T iEESR
R A IRERA S WA true, SWIAEN false -

R BT IR AL MR 2 P& G A IMNER = AL B R 1 ma(1) -

OIS
Mapfile 5 < o] FI T-H& € i th H AR SRR 2 071 - X EEF5 2 B @AREE. AR
P RIRERT, HEA () ERR s B s 4 .

mapfile 5 FTEEE DU S8 I 20 B it -

e (] BT 2 — D AVHHERFE < B -

directive;

£ MR A — ME =R 2 R E S RATE 2R .

directive = value...;

BT TR = WEE RSN EAFFIR "= B =" ORI . = (AP E
RSB o= SR P EOMRE S SHE - ER T
TR -

AR HIFE % AT U 2 B PR ET LS 5 (.} P RUER L oy — D BOCIH -

directive [name] {
attribute [directive = valuel;

} [name]';' '

RS () B AT LA — 28R A Tan A9 e ih st . XU, 655 0
0~ 21k 5 () Z AT DU — el DGR - IXEERFRA T FRoRATE T HE
5 H A 20 H BAREMER -

WEER, odmrE MRS R SR prd R A E R RS M R RE: . BPAE
B MRMEZER (=, +=, =) HER—ME. 802 PMHZEBOEMEYER. HhsS5
)&k

oML EARNE. FEXATUAERFREE. EXFELT. FEttho 3EREn
TEFES (.. y DU 5y 2251

directive [name] {
attribute {
subatribute [= value];

} .

} [name...i;
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mapfile 1FEEXT T X PR ERT VPRI BEERRG] - MREFEL R TS HEK .

Mapfile F§ &
BEBERE R Z LU THE S -

#8-6 Mapfilef§%

i =]:0)

CAPABILITY BELE~ R HHENLNIE & T6E
DEPEND_VERSIONS P € AT L H BRI fo e iR
HDR_NOALLOC ELF Sk FIFR)7 kAN 0] 3l

LOAD_SEGMENT IR AR, BE B OE B
NOTE SEGMENT BIEEERE, S YO AR E

NULL SEGMENT Al B, BE B YONE %S B

PHDR ADD NULL AN 7 LTl

SEGMENT ORDER T it H BROSCARRIRE 7 S B AR ) BNt
STACK BRI

STUB_OBJECT FEE % B BRSO T A2 ORI E BRSO
SYMBOL SCOPE WE AR A 2RI R RS R RE
SYMBOL_VERSION 1% & B AR TP TS B R R I

JRETRY & AN R 1 8 SRR mapfile £5 <2 HRFE 1B -

CAPABILITY 354

A AEG PR 2 7E H AR S g 6 n] BE (L H AR SCAFRIRE S - B TFRALRIE S 2h
AE - BERGRER S & FTE A n] BE AL H ARSI DIRER Gl e i i SCIE Y B % DhRE
o A LLTE mapfite FHE CHIRELLY™ T BE5E 2 BUAC i AL P] B0 (i H AR PH@ AT

mR ok

CAPABILITY [capid] {
HW = [hwcap_flag..1;
HW += [hwcap_flag...];
HW -= [hwcap_flag...1;

HW 1 = [value...1;
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HW_1 += [value..];
HW 1 -= [value...1;

HW 2 = [value...1;
HW 2 += [value...1;
HW 2 -= [value...

— —_——

MACHINE = [machine_name...];
MACHINE += [machine_name...];
MACHINE -= [machine_name...];

PLATFORM = [platform_name...];
PLATFORM += [platform_name...];
PLATFORM -= [platform_name...];

SF = [sfcap_flag...1;
SF += [sfeap_flag...1;
SF -= [sfcap_flag...1;

SF 1 = [value..1;
SF 1 += [value...1;
SF 1 -= [value...1;
+
WIERAFAE T IERY capid R, WIE AT LN ERRSKHFIhRER Bt — N FF 5B FR. A T7Ekn
EFR SRS —4> cA_SUuNw_ID ZHEEHT - WAL A cAPABILITY 6% NISfHH R
fG—"1 48 RN capid -

AT LB 23 CAPABILITY 50 0 AR SUAFENBEFEE — 1 capid A E (LT HIRE(E -

CAPABILITY capid;

T EMOIRERA . R SUEHT — DU HIE (value) M —HEFHEBRN(E
(exclude) o Xt TRECFFIEAFLORE . IXEEABE 2 OHERS - XTI RAMFE D6 EM124
WRANZ o TEALPE mapfile Z Bl A TERR A DIRERY value M1 exclude (B - TR{EIZE LY
TR =40F -

o WIS =" 2 EAF WS E BRI ENZIEER X BT value 1. I MIZTHEERY
exclude {8 HIEE -

w QREER =B EAE . W@ E AN EZINEER exclude (AT MZThEERT 4 i
value FIER -

WA =2 A WS EE B e 2 B value, - H. exclude FFEEE N 0+ 1Lk
A, (=" A I e A SO AL BRI AT AR T RE

i A BBRSCPREBEH mapfile J5 #EATARHE o iy A EUBRSCAFE € RI DD REMELRT 5 2K B mapfile
WHESH . BRAEGEA "= 28/, 7EXFME LT TEM A B AR S ArE SR 208 1% 0h
BE- WL, "= BHEPREERA B =" BN T A .

TERF TR DIREIE 5 A\ B0 EARSCIE 2 /. B gnR a 2 A =" B RIS
SEHIEATTIRE(E -

TN i RS RN R Thee . (EA =" R — P = EYIRERL
% o fan.  PUN BRI R A B RSS2 BRI T RE 2 6E -
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$mapfile _version 2
CAPABILITY {

HW = ;
Y

FE ELF BARSCARH BEPFRTEC D BE 2o o BRR SUPFEhBE 19 iy — 1 el & Mg g e
AR - Hw AT SF mapfile EIEFRME 1 iX—SCERR ERIERAORE . BV — 23t o)
WIS IHRE PRI HER G s 2 R L O N RS AL - G 5 1Y

PE (w1~ W 2+ sF 1) BTEAVFXRZDRECAIE I T BT IR - e 1T 145
SE MR IEZUE CHITHRERL - A AT RE. UL Hw AT SF g1

HW B %

TEFDIREFE & 0 — DM FRINTE S TIRE A FRIIF - X T SPARC P& . HHFIIREE X
H <sys/auxv_SPARC.h> I AV {H X T x86 ‘F&. HELEINAEE X <sys/auxv 386.h>
R AV {E - Mapfile (EFHFHFRIRIZFR. (EAT AV BIZR - 141, x86 AV_SSE BEFFIIRE(E
mapfile FIFRA SSE« ZFIFE AT LIS cA SUNW Hw  IHAEFERD & L TR IHBEG R -

HW 1/HW 2B

HW 1 AT HW 2 JE 1 Fe 7 FF cA SuNw Hw 1 T CA SUNW Hw 2 THAEFS B HE & NELFE, B
BB E N 51 N T B ThRE SR -

MACHINE &

MACHINE J& PEF5 € H AR S Al 7E H A THY R GEH LT RALEE AR F5 -l SEFIRE
uname(1) Al -m LR RGN T ENURELF PR - — 1 cAPABILITY 54 A] LIFEE £ 1M if
BHLAHR - B APCREE R B BRSO — 1 cA_sunw_MACH DIRE «

PLATFORM B £

PLATFORM JB 45 E H AR XA i AE H AP TR R G & B FK - Al @il SEFHREF uname(1)
-1 WU R RGNE G AR —1> CAPABILITY $69 T LUEE S & 4R B %
PRFER H E AR SCPF PR — 1 cA_sunw_PLAT ZHEET -

SF B

ATIREFE E N — D& 2 BRITT S THRE ARV o BAFTIREE L <sys/elf.h> FHK
SF1_SUNW_{H - Mapfile (i FHAHFRIFI PR, {E AT sF1_sunw_ BiTS: - #

U1, SF1 SUNW ADDR32 BX{FIHRETE mapfile HHFR Y ADDR32 - 1Z5IE W] AL &1

CA SUNW SF 1 & M HIEREIIREA K -

SF 1B
SF LB AU CA SUNW SF 1 SHAEHERS EEHE T WA TF(E . SEHEE N 5 %I
RIFPF BB LESRE G -
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DEPEND VERSIONS 54

BERE S HARSCARRT . SR B E ARSI FTR AN 5 2l (i R g i s
{5 - DEPEND_VERSTONS f5< I 11 Ui R AR E T8 € IRRA - BRAGUFRAS 1] o] - ff
PREE E i ) FAR SR A 2 (8 FTE RGBS L AT REA ol R BEHT DO RE -

DEPEND_VERSIONS f5-< FUHEELI T o

DEPEND VERSIONS objname {
ALLOW = version_name;
REQUIRE = version_name;

+;

objname JE [ L ZHARSUHF AR, Eam-S1THIEE - /B -1 a1 TR E B in
SR — G T IXBRH A b BTHEE SRR - a0, libcBHEEG TS|
Fi -1c, PAILAE DEPEND VERSIONS 54 H1#5%E 1 libc.so -

ALLOW BT

ALLOW JEB P45 RE P8 R O A LA B 12 A b A P A T 48 e 3 Gt 50 P SR L i 1 AR
SCPFHRATAT 5 o REER S B A% 2 170 i ) B BRSO R — N X B35 AR AR D 4K
AR 5 ) B R AR 5K

REQUIRE &4

REQUIRE FHFTENTAHR ITELA  FI B SCPE R, TS VA 05 2 2 BB T
SR

HDR NOALLOC ¥4

FFAN ELF H AR SCERE SIS 0 b #E — > ELE 3k o AT HUTAIA = H RSO
18T ELF kU5 RIPFE 73k o SEERgmiE oY mE & B X LI H ZHE N E S TESE — Pl 2
ANBH e I, XSRS RIS B2 R TERL R BRI, il Fia T B R
JF{#EF - HDR NOALLOC #8425 1EIXFH&E i -

HDR_NOALLOC;

FE 7€ HDR_NOALLOC i ELF LIRSk Bl A7) W (e A 3R 15 i B B AR SO T8
& BEAREETE—ANTEEABS, I H R Rk A 58— B —
7, WAEEE T ELF ko
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PHDR ADD NULL3¥ES

PHDR_ADD_NULL 5% & S B g o fEFE 7 L B R RS N6 E g2 ny 28
PT NULL AR AR e ST o ZHAME) PT NULL T51 o] {3t 5 B4 PR SE FHAR P (R -

PHDR_ADD NULL = value;

value VAUEIEREEUE I 45 H ZAIEAVFSN PT_NULL IR - PRIRISRURE R L TR AT
FRAIFIRENO-

LOAD_SEGMENT /NOTE_SEGMENT /NULL_SEGMENT
EA
HY
B BRSO — MBS A KA . mapfile B & AL VFHETE SRR
B
= LOAD_SEGMENT
15 B A A T B R 2 O (RS BCEE - SRR AR 3R 2 AT
SIS PT_LOAD BT kI, SETTI e $36FL P A 252 (LRI L -
= NOTE_SEGMENT
VEREBL D SR T o EREYER S 2 Q15 AT BU PT_NOTE BT LI - VERERL
A S -
= NULL_SEGMENT
=X BT L T B RRSCRERR . BT TIN S BB TR B RRSCHE « X

R LS . symtab £ 5 3R DLW T SR BT A A &7 o B s BR &
Rk -

Bt ek SO g B, s SO BeRYJE E(E - IR B Z HilE XY
Bt sl 197 TUHPHY “PE LB FRFTITIR RN BB - BT HT BRI IS B AR SR
MR RBIA R SG — D IHRB 25 o SRl iR A B AR, ®IFIRIN=S

Bt o 55k S BUFH SRR (TR 3 Sk R 426 5 B AR Sy A [R] A eI IR e Sk e
Hhe JEE ) A B IR ek UMtk B (5 P SEGMENT _ORDER 5<% ] ABE UK — B L
T2

IR segment_name ;72— MSEAEIER B, NIATHEEWRIERESINE B . S0, Kl
E—ANHTBIF NHTEN RSB I o SRR s 2 R BAER BLRY B R AR -
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&;Lh&%%ﬁ,m&m%&%f“%$%%$T%QﬁMﬁ%ﬁmX& JIE SENY)

BRFE < FR i FIRD 2 R 5 T 2 PRAHICAC . WIFTRITIE SLBE 2K mapfitle HY & SN BIEEHT
&E&ﬁ%ﬂuﬁ& W5 LK DL B 7 RS N B @A 4 B Y
FTVE BA A PRAEE — M HE—RURIER, GIATA B/ME PR BB . fia. 4
H hello_world FE 7 Al DL F B A PR hello _world data_segment-

i X =B = —4m A OE e - BREBRT . A
LOAD SEGMENT - NOTE SEGMENT Al NULL SEGMENT H:r12 —HUfX, directive -

directive segment_name {

ASSIGN_SECTION [assign_name];

ASSIGN_SECTION [assign_name] {
FILE BASENAME = file_basename;
FILE_OBINAME = objname;
FILE_PATH = file_path;
FLAGS = section_fﬁgs;
IS NAME = section_name;
TYPE = section_type;

3

DISABLE;

IS_ORDER = assign_name...;
IS_ORDER += assign_name...;

0S ORDER = section_name...;
0S ORDER += section_name...;
+

LOAD SEGMENT 54 8257 —H € T 7l 2 A BB I o X BEf @ P iE LT -

LOAD_SEGMENT segment_name {
ALIGN = value;

FLAGS = segment_flags;
FLAGS += segment_flags;
FLAGS -= segment_flags;

MAX SIZE = value;

NOHDR;
PADDR = value;
ROUND = value;

SIZE_SYMBOL = symbol_name...;
SIZE_SYMBOL += symbol_name...;

VADDR = value;
+

ﬁW%EH&% HAFEE NG S - ASBERS QTR . AR A BRI E
ERAEE - ZSBAEBAT -
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LOAD_SEGMENT segment_name;
NOTE_SEGMENT segment_name;
NULL_SEGMENT segment_name;

TR L A BHE L AT FT R T -

ALIGN BT ( {ZFR LOAD_SEGMENT )

ALIGN J& PEF 8 & n] 2 A B X 57772 o I8 fO{E BB X B T BRI Sk 1Y
p_align FEHT o BOXTFHI T RBOT Sk B RE fU AL -

FERE RN 5775 LU 2 B o BRAETRIUT . BERgm A 1 Bt 57 7 2N B N E
ERAEE o HEVE{ERE CPU AR AR £ 2 th o] REREEPHEIT I AN R T A F]

ALIGN & 145 PADDR 1 vADDR B EAHELHE . AR5 H—#Lfdif] - 4485 I PADDR B
VADDR i, W RIFR/F Sk p_align B BB JBIE T -

ASSIGN_SECTION B 4%

ASSIGN SECTION f&7E — N1 EMEHA . FlUH2FR « BAFFRE. T EHHE &
NG FENEEE . BN EREEAR N —IANOEE . Y TEES AL
A AR e RS BT AT . %9 BIDCAD « RFEE (AT JE 141 AsSTGN_ SECTION R ILAC 5 4%
PREAT LB AT 7 -

FEAT AN E B AP £ 1> ASSIGN. SECTION J&ETE o % ASSIGN SECTION J& &k 7
THAhEM: o G0 F I 5 H AT — N 5 B S BERY ASSTIGN. SECTION E AHPTHD . T4
ZTEER L o BB B £ /0 — > ASSIGN SECTION B, 7 NIk gk e A 2%
TR EREL -

BER SRR AR — D INER A R ARSI R TR E 45 B - 7E mapfile FHARIHE A
ASSIGN_SECTION 7= BH#RZIE A& BN 7 I LA 3« 28 197 BUHIY “Pil e LB HI AT
TR E B R AR B IR R T — 1> mapfile & SCHYTBAELLS R -

AL O RAFEE — DA IR (assign_name) - Z%APRT] 5 1S_ORDER J& T —L{H
R DASE € AT 76 i 0 1 RO s EL T -

NERI AT B ES WA SRR L6 BB ERIR S B A
SARHTEH R . TTBIBEEAR S T ERIMERSIILE A S — DA D ST BRI BE o« Q5%
BULECIT . T BB SIEG . FrE A o] 4B 178 A2 Qi -
ASSIGN_SECTION #2252 UL N % Tl

= FILE BASENAME -~ FILE OBJINAME -~ FILE PATH

REE R R T AT R B W SRR A (FILE PATH) ~ 3£ 44 (FILE BASENAME) B¢ H
BRI R (FILE OBINAME) JEFE T -
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SCAFEEARE FHBRIE Unix R/ PRLYE RAGE - SR BRI ENER. Tl
Tl BLHIPR O S 4F - R TUARS SO, AT DU A AR R R R B4 7978, AP
KM archive name(component name) FIIZZX - fFl41. /1ib/libfoo.a(bar.o) fEETE
#H /1ib/libfoo.a FIHEE ST HR AN B A5 3 bar.o -

FILE_BASENAME fll FILE_OBINAME 7ER F T-AF AR ST AR @550, B IR SR 45
TE BRI AT LR » TERFH 2B IFRY ST . FILE BASENAME FfG 2 IH RS SCE 4
FREOFE S . 170 FILE OBINAME “Bike 25 /L & 7E VA RY ST Y B RSO E K -

£/ ASSIGN SECTION Z=4EfF AT FILE BASENAME -~ FILE PATH Il FILE OBJNAME {H[Y)—
I o WERHAEAT—E S5 FE AN ASCHFHEDTED WS DTRE -

IS_ NAME

AT AR

ey

7€ ELF section_type. B A LLs2 <sys/elf.h> HIE LHFEAT sHT_ H &, H A SHT
BiZ% . (5040, PROGBITS~ SYMTAB-~ NOBITS) o

FLAGS

FLAGS JB T (H ] section_flags 14717 @ 145 € 1935 8-7 HHAT G E M — B2 ME = 1%
SRR, XEE S <sys/elf.h> T LAY SHE {EARXS R o Q1SR MR ERTE & H
W5 (), WA EXFEZEME . £ FEREt. 555E R aEHEATTE A .

ALLOC !'WRITE

FBHH HERTE section_flags 5| FRAPIIRER T L2 » £ EEPIREIF. HH5HEE
FREVHTUCACRS . % HAA ALLoc FIIwRITE BU{E » HA RS LEAEEE -

%87 TIFLAGSH

REE ax

ALLOC T2l ALY
WRITE HEAEH
EXECUTE T AT ST
AMD64_LARGE WATLLK T 2GB

DISABLE )&t

DISABLE B2 S BB Be gl e ZME B, - AN 2 FHEM THEE R HIRIB: . LU BHE
SHIAN, FEZhEEME . Bk, 225 e LEFTE AR E .

segment segment_name;
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FLAGS E1% ( {XFR LOAD_SEGMENT )

FLAGS J& T4 B ANBR 6 & N % 8-3 HH AT /R ANBR AN 2 k& 0B 51 28 - SRETEML T, AP EX
HY B R 3k 453 READ ~ WRITE F1 EXECUTE AXPR o 28 197 TUHRAY “TiisE B WA AR B Tl
B E i B B gm R as TR . E RSB P T RE S F B K .

ZRIEAVERA =R -

FLAGS = segment_flags...;
FLAGS += segment_flags...;
FLAGS -= segment_flags...;

ey LAY =" TR BT R A IR S B MRS, =" RS MBI E £ &
i =" R R AT S 5 A IR -

IS_ORDER B4

Sl B2 g AR 1 T IEE E I 7T WO R RO B o SR, R R T R AT
WL RGEB eI A THCE - 15 ORDER JE 14 AT FH T+ el A ey A 19 X Rl & IO 77
Ko 15 ORDERTE{%)\D%#%M(asszgn name) W2k 73 IRFIFR - @t Hp—PM AL 5
PRIRRCEY T R BB AL f R TT Sk R 1S ORDER FREHIMA /7 HET - i RAE
IS_ORDER A ZR R A I S5 (UL EC Y 19 R A2 B 2 e A T B E A E e 9 2 ) -

HR =" T ARAE . B4 & B IS ORDER [ 2CHIE & 3 s o "v=" TE R
Y IS_ORDER 14138 B B RN I A 71 R I e

IS_ORDER JE 15 41 A i - xF BT —iC (i FII 2 A « (A -xF g i SRR,
AE P B R IEAE S text T EA HHIR B MERY BT o X EETTRR

.text%function name -

Flan, A -xFETHGRIFEE S main() ~ foo() Fll bar () X = PNEEEI LT, &4k —

Mo EEMIE R HEBR=1 Uaﬁ(ﬂ’]yzﬁﬁyﬁfﬁﬁ textsmain -~ .textsfoo Fll
text/barE’JW':F‘ B B g R AR R X ST IR S R CRHIHIBR o s 2 JE AR A

2o Wi, FrAIX = REERIUE | text it TrH - 1S_ORDER J& 1 W] FH T 9 Sl 4]
Uﬁﬁﬁ?ﬁilﬁtﬂ"]ﬁfﬂﬂﬁf?ﬁﬂﬁ text FHi IR .

THHIELL N P E X mapfite o

$mapfile version 2
LOAD_SEGMENT text {
ASSIGN SECTION text bar { IS NAME = .text%bar };
ASSIGN SECTION text main { IS NAME = .text%main };
ASSIGN SECTION text foo { IS NAME = .text%foo };
IS ORDER = text foo text_bar text_main;

Y

NEX= ILJ;&?‘J?Ttﬁ%quHﬁMﬁf“fi%fﬁ§£z§ﬁ$E%%ﬁ§§Ut:ﬂ]ﬂﬁmﬁ aufers e
B BRSSO B I 7 #5452 foo () ~ bar() Fllmain()
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MAX_SIZE [Et% ( {ZFR LOAD_SEGMENT )

BRI, R AR Ao v B A BB A BT R B A/ - MAX STZE JEME AT 45
i%%%kﬁmom%&ETMKun,%&%ﬁ%ﬁ&&ﬁﬁ@mﬁﬁﬁmwiﬁ
HHR

NOHDR /E £ ( {ZFR LOAD_SEGMENT )
I T NOHDR J LA B R i th E KT SO 28 —ANATSE A S U ELF SLRIRRAE &
RS ST .

NOHDR Ji& 1 5 TiZz HDR_NOALLOC fi5 < Y X JlI[7E T HDR_NOALLOC /2 — DA T BIE, (X
ERRNER — D A B A AR % hRe E B T 9 FHAM mapfile FRHEDNRE AT AL
3. BXELIEMEE. 1S I B, System V& 1TH 4 (FRA 1) Mapfile -

FAR S0 F HDR NOALLOC F54 . 1Ml A~ J& B NOHDR J&& 4

0S_ORDER B 4%

e 3 S8 B 2 5 B 45 LA A BT - 05 ORDER JEB M AT PRI T g A s
TR RS B 77 - 05 ORDER $5 I HH T R (section_name) HIZS K& AN EH1Z o 5
T E ER RO TT . 3407 05 ORDER F5EMINTTHER « FS7F 05 ORDER H1F1 Hif 1K
FR N T I O DR T 2 -

A =" AR R, 548 E B0 oS ORDER [ ZEHI{E H- B i Al 2 - "+=" TR
Y 0S_ORDER 7 41| 2 Ef BX RPN 51| KA B 5 -

PADDR /1% ( {ZBR LOAD_SEGMENT )

PADDR J& T T B E — 1 UYL o FTHE € B (815 B A X B T B e Sk Y
p_addr FEH o BRETEILT . HEERGW A1 BRI B IR B 0. Ik 7 Bt T
PR EE N EEEM TR RERE. AR ERGE N .

ROUND &4 ( {ZPR LOAD_SEGMENT )

ROUND Ja& P4 FH -6 E BEHI A/ INRLIE) 38 AN EE - $EE & AMHLIUE 2 IR - BE
BT, BERGEaA B FARBIKERN 1. BN EB AN EEA -

SIZE_SYMBOL 1% ( {ZPR LOAD_SEGMENT )

STZE SYMBOL JI T S T phy e i B I 7 /N B BRI Z RS 0 BRI « KV
B R RS, DL AR B A/ ] DUZE AR | X g

B Ui E IR R . R symbol_name %16 S T & EERRIAT - BERA C
GBS I S AN, BB B AT RS AL Fh T Lt 2 7 A«

AT LA =" IR E S Oa E . F BN e R g s 218 HBEE A —

e "+=" WY s1ZE_SymBoL REHT AR REXBIINE SR M ERSG . I AT R AT E R
o
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VADDR ( {ZPR LOAD_SEGMENT )

VADDR J& 1T T BHE E — A~ BUB AL o Frdi @ RO (E IR BLAE R B T B R 7 K Y
p_vaddr FECHT o BRETGOUT . FEEEGER &8 2 78 G Al SRR RE St A5 E 25 B

SEGMENT_ORDER 5%
SEGMENT _ORDER ¥5- Fl T~ th B bSO H i B dE @ SRS B T -

SEGMENT ORDER #2572 B 4 PRI ZS 48 3B 4155 -

SEGMENT_ORDER = segment_name...;
SEGMENT_ORDER += segment_name...;

S =" ORI ERT . R 2 BRI B e 51 B i R 8135 o =" T ZCRO MR B R
oK BB S RV -

ERETE I BER G Rt £ LT 05 2\ e BT -

1. EUHET LoAD SEGMENT $54 11 VADDR & T 1% B 1Y B ML Ay v 26 A B, Faesthhib 4k
[

{4 SEGMENT ORDER $EX HEFHUEL . 45 € il 7 HEF

WA B HORTE SEGMENT ORDER 41 2% HR A H k) w268 A B o

¥ Tk B R 7E SEGMENT ORDER %1% 471 HY AT E R B -

W T H AR 7E SEGMENT ORDER 41122 FRAI Hi (23 B -

G 0

7 - ELF B —Sefg 20 IR R0 B ARSI T L S RS 2N E -

PR ABNZGE A B AR ST R ELF AR L - X
TR TUE S SCIAE -

o APITSUERE R — D AR ARNIZE TSR, I BEhSHER T L@ RS
TRCEAEAHR R S A A RS

] LU Mapfile S AN SRR L 2R B AR SCIE « (ERIEERANELRIE, R ia TiXh
B BRSPS SR A TE R -

FRIEFEE HDR NOALLOC F5% . S NIEEE a8 From il Z K 3 — DB TUE T HE A B, 1M
AEIERE 2By - HDR NoALLOC ANBEFH T H P B bR R AT 2 S IME - 4
FHRAE RGNS 28 % ThEE -

STACK5%
STACK 52 HE E i RE AR Rk -
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STACK {
FLAGS = segment_flags...;
FLAGS += segment_flags...;
FLAGS -= segment_flags...;
}.

FLAGS JR A5 & BRI Z M8 0 BR YR Hi &% 8-3 i AR -
ZRIEAVFRA =P W RE =" TREZ BT A b S o &, +="E
FEHPR SR MBI EE&H . 1" -=" B 2CRE bS8 & HIER -

FREHRAPR 5 ABLE . HEEFEERARIMAAY . HERF& RIE B E R
STACK $E %E -

TERLESES |, ABIESRAVER B AR ALFE ExecuTE . — TR D 3 execuTE, Jf HE
TR — MBTER 2 RS o EE R H IR EXECUTE AR -

STACK {
FLAGS -= EXECUTE;
+

STACK $5% 7£4 ! ELF B AR SR H B — 1 PT_SUNWSTACK F2J7 KTl

STUB_OBJECT 35S

STUB_OBJECT 454 215l £ 4 £ 2% ] LUK mapfite FTHGANI B AR SCE A B — A1 H bR
S

STUB_OBJECT;

T = H bR SR e il fy 1T PR LAY mapfile OSBRI « 2M485E -z stub
TEIAE BOME B AR SRR . 20K mapfitle HETE STUB OBIECT #5%, B s T 5
ASSERT J& 14 H {5 & A1l 5 5B B b XA SAHICEL A 2 R 5 -

SYMBOL_SCOPE /SYMBOL_VERSION 5%

SYMBOL_SCOPE #lI SYMBOL_VERSION 8% F T8 & & /A1 5 ME R A8

T4 o SYMBOL SCOPE TE A 4 WUEERE T 5 ARy £ NS¢ {E. 1fi symBoL VERSION AT
B SR B f LA 2 BT . symBoL VERSIONFE4 e irblldfa e . %
FI SR EAR SR DA T R TT 0L e -

SYMBOL VERSION FAIEVEUNT «

SYMBOL _VERSION version_name {
symbol_scope:
)
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symbol_name;
symbol_name {
ASSERT = {
ALIAS = symbol_name;
BINDING = symbol_binding;
TYPE = symbol_type;

SIZE = size_value;
SIZE = size_value[count];
VALUE = value;

};

AUXILIARY = soname;
FILTER = soname;
FLAGS = symbol_flags...;

SIZE = size_value;
SIZE = size_value[count];

TYPE = symbol_type;
VALUE = value;

H
} linherited_version_name...];

SYMBOL_SCOPE NEZSZIIA IR, BRI Z SMEFAHIA] -

SYMBOL_SCOPE {
+

7E SYMBOL_VERSION f5 % H1. version_name JVEAF 5 € LE SR — MR o ZIREHR
W B RSP version definition » AT LLFEE — 1N AN HH 2S48 43 PR AV AR A R A
(inherited_version_name), X HTE SIRAKE Nag ZIORRARIR A - 1S ULE 9 2.
FURIRRA 2 -

symbol_scope 7E X SYMBOL_SCOPE Y SYMBOL_VERSION F§ < FHFF S (HVEFII - Bl 21 il
T fSHRE N BA 2RIERE . BT symbol_scope FIFER—1E 5 () \fLUE
BRI E o XTI E S ATETF ST SRR, B 2 RS RS B 58
e TRG T ATRERVEFIIE J 5 S

&8s [T E{EHIEEA

{ERE ZX

default / global IR R AR 22 SR T 5 6 B IS8 B R SCAHER AT L« B BRSO et
R SRS | RIS TSRS . I AR VF b T4 AL o 3XRh T LR A
PG T —RhE AR, i A RS ] IR AR I T R
o ILVEREE X 5 B8 sTv DEFAULT W] JLIEROST 5 = A A R 5
R FSNFE12-21

hidden / local AR ISR 22 5 4 o B RRRGE @ TS - LVERIS T 5 4
AR E BRSCEEANTT UL o bEVERIkE 5 B8 sTv HIDDEN 7] ULPERY
FFE P ERRRUR - 1S WK 12-21 -
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Fs-s [ SIEAEE (&)
1ERIN &\

protected / symbolic LR 3RS 22 SR 5F 5 65 B SN B bR SRR T UL o DA B BRSO ER T
IREEFT S5 | FHERE R R G . AT A DAR IR B T AL - aXFh
A LA E F S mT i A 5 m] UL PR AR i TR R B R o A Sk
& X5 HA sTv PROTECTED I LPERIFF 5 = AEMIFRIREER - B2
F12-21.

exported e AR RN 22 5 0 BT AN B AR STEEER T L o A B B3 ST R
RS 5 TEZTTI SR E . NI AVFEITHRA - XFRF5 T LM
NG E (o] HoAth 5 5 ] UL EAGHE TR A R - ILPERSEE 5
HA sTv_ExporTED A] ULIERITF 5 = A AHEI R - 162 ILF 12-21.

singleton AR FHSERAY 22 R 506 BTG NS B AR STEEERTT L« A B RR ST PR
XFVEF B RS | FAEZ TS E, H R e AT E 51 R E 5 —
ANFFE S o IXFREF 5 ] UL e AT A F AR 5 m] IR AR T
P albbR - VBRI e L5 EA sTv. SINGLETON A] WLPERI TS5 7 4
HHIEREER - 1§55 IR 12-21 -

eliminate BRI 42 BS54 TR FES MR A SR HAEHE
X5 EA sTv_ELIMINATE °] ULPER R 57 AR MR RD8ER - 155 0L
F12-21.

symbol_name ;21 SHIEIR o« EAAT AT 5 E LS55 M, BAERRTEMIRE
JRVE - (ER T AR A EMIRE BIERE . R 551/ - %356
49 TUHPHY “fEA -u JEIUE SCHAMATF 57 FP AT IR R - o U4 Y 5 1 5E 2 AHTR] - 18
o WERTF S AREERAETIRE R WG SR R I A AT 5 7 o

FESLT local (RES) EFRIAT, BTLISHRR 5 £RGE SRR E1EDAIEE S " o B
2 S LB 5518 ERF A A 2025 EL BTSRRI
UBIE mapiLe 7 SCSERSE 5 A AL (i FARSCHF iy o] ILPESE S K0, 5 T
climinate (WER) (FFISRRT. o LUISTE 54 e SRSk E S0RA & = - oh ik
T ST UL 5 TR 2075 B S eh R

WIRFERE T symBOL_VERSION $5%. BUFE WIS {#H syMBOL VERSION BY SYMBOL SCOPE f57E
T EHBGER W TERT ARG I SRR SIE R o R G T 3T H AR S
PR L E BRSO MR 2 RN AT R 5 46 0 -

YR RGO P B E L E RS BRSO A 2R RS 460 - 72 XS
U ARATRF 5 48 AR IC FAERRATZ R E S« 4 AR 2ol w8 (1 H AR SRR AR
J AT SO S B RRSCPRIT s SRR FH X AT 5 4 0 - 2 B ] B i H AR S
IS AT DA B B2 A 2811 -B reduce T HIEATHF 5 46 Ik -

9w, BT RIhERHt T ARATZRIE S H S R -

- TR RER LU VAR LR, AT PRI AR BE R A i R DIRE -
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symbol_name ] LA DUE(UREAT 5 70 Bo g — MRS/ slida 2 HAE TSl DUTE
{ fE S HEE AR S EIE . TR & MR RUE M -

ASSERT & 14

ASSERT JE P 5 527 B O TR - B o o 2 L e B b T 3K O 7
UHIE 5 ASSERT JE LIS S 7T SHHE « (IR SIPRR IS H IR —B M4 % B
AR RIE FLAS 2 B BRSO -

ASSERT J& TER IR BN T2 sTuB OBIECT FE L ZMHFH -z stub s S THET - =Ff

A RERIIE LU RO o

1. AN sTuB 0BIECT HE KT, R ATFE ASSERT JE 1 - {HSZ. WIS ASSERT JE 177
TE. W2 PR PR 6 F g i 68 2 09 SEFR (B X R g T30 0IE - QSR AEATT ASSERT &
M5 H B SCPRE AN DCED . MBS Bz g R R 2k HR BN «

2. f#if sTuB OBIECT 82X HIBE T -z stub v S 1TIETIRY . kgl o8B F ASSERT
84 & BRI 2 B SHREE - 165 05 76 TUHRRY “BE B brog

3. {fiFH sTUB OBJECT FE X EHRIETE -z stub ap DA TIETINS . FEbzgmts oy 2 KT IRFHIE
PR IR A 2 REEEAE — 5 H S B D B R SR 4 KN S B ASSERT 5
Lo TEHARER T, WIS ARIEE TYPE ASSERT J& 1, W E ) GLOBAL » H{Llt, 4115
FAEE SH ATTR. M NEREE BITS o X LR E v i ERAE B b7 SCEFITSERR B bR
SR BRI R A o TR asSERT B AT 5 RS —FpiE iAd
[ - 1EZ ULE 191 U “STUB_OBJECT 5% -

ASSERT #2252 LL T 455 -

= ALIAS
N2 HiE SRS E 4 - AT S BEA5E/RFSHEERE . ([ERX
/INo ALIAS JEIEABES TYPE ~ SIZE Fll SH ATTRJEME—FCHH - $8E 7 ALIAS B, 3%
R~ R/NRIT R A4 1555 AR EL -

= BIND
7€ ELF symbol_binding. T W] LLiE <sys/elf.h> HIE XIER sTB_ B, {HAE# st
HiZ% - %1, GLOBAL BY WEAK o

" TYPE
f6%E ELF symbol_type. & AJLLE <sys/elf.h> HE LIERE sTT H&E. HERE sTT.
HZ% . %1, OBIECT - COMMON BY FUNC . Itb4N. N5 HAM mapfile (BN IEZE. &

A LA 3128 STT FUNC 1 STT OBJECT 45 %€ FUNCTION I DATA - TYPE ANAES ALIAS —itd
{H A -

= SH ATTR

BRSSP TR BN - Table 8-95H T AIHEER) £ 8-9. SH ATTR NREL
ALIAS —RC{HFH -

= SIZE
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FEETHATT 5 K/ e S1ZE NEES ALTIAS —RCfHHH o size_value ZEUMIE AN s1zE @1

AT AR -

= VALUE

B2 L5 196 TUHRY “SIZE J@ 1t

EE RIS 1E -

%89 SH_ATTRIH

TEM aX

BITS YRR SHT_NOBITS
NOBITS TTRYZE AR SHT NOBITS
AUXILIARY &1

FERILAT 52 L= H RS E AR (soname) HIHIBIILUESS - 165 UL 129 TRy “AE ikl
Bhid g -

FILTER B4

FERIEAT 52 L H DR name B UESS - 165 UL 126 DU “ A pbRifE L U8
a0 THUEASTT 5 AT B A ] B 0L F AR SR T e 528 - A, fEA S
FERE A5 B9 S BYaT L QIH A0 75 5 R I -

FLAGS B4
symbol_flags Y75 B BHETS & H— UL AL FIE Y268 4 511 -

#s-10 {5 FLAGH

& £

DIRECT RN BRI BIHAT S « 57758 LA, s 7 2R B AT A
EARSCH AR S BRI ENZE L - SHFFS5IH AN, irss
SEERYIE PR E AR - HS I 6 5. HEIE . WSS
PARENT it — i i FHl LU AE 2T i 3 5 AT AT AL T B R0 -

DYNSORT TR SN A S EHEF T - 55 UL 324 TUPRY “FF S HEF T - A5
WA STT_FUNC ~ STT_OBJECT~ STT_COMMON BX STT TLS.
EXTERN FERTE L AN B ARSI IMER R SURF 5 o T8 S = DO El i IR R

PR o MEFRAE ZANHAFEE -2z defs EIPRICHIARIE LTS o HARE(AEL K
TS TN A AR o WIERTERE B GRS & B9 B R SCPE A IR 5 0 5E
S MIZTETCHORIEOU T Rk B T

INTERPOSE FERILRT 5 70 M 1 AT o ANAEA BB FTH T SCORI A RE(H AR « 7658
MAEARF S, HARETREBEEL A -2 interpose MEIH B AEAAR ] -
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%810 15 FLAGIH (&)

TR& £

NODIRECT FERANN ELRGPE BT 5« ORZSE A T 2 01 BRSO 5 s
FIFHEISIH - WS WE 6 5. HEHE - HIAREILH 5 PARENT FRi& —iE (i ]
LA 1E AR 1T I B 2 B AT AL -

NODYNSORT RS AN ESTEHT T - 155 UL 324 TUHRR “FF S HEF 15
PARENT FERTE AN B ARSI QT E L5 o LTUETEIZ T L B FR SCHHE

R 2 BRI T 5 | A B AR S o AT0A T A dlopen(3C) £ 1THTH |
I EBRSCHE o T SRR DA mHE IR IR B AR o hRE 5 DIRECT B
NODIRECT & — ke fifi A DLt v 6 R Ty s> LB sl AE BB 5 A - brE sl
FHEA -z defs EIFRICHIRE XIFE o WARENEAERSG S5 AN A AR
o WIRAEGE YRR AT & FE I B bR SN BT S E S WIS TETCHR i
1T BRI -

SIZE Bt

BEINEM . WEMSSERIERFSE X -

size_value ZEI N LUERUTE, SF ERF 5 AR addrsize - addrsize o~ Al fRAFE— A
R R T AL RO RN o FEAERR 32 VL H AR SCERRY . fE B gniE a8 25 FF addrsize BN
{H 4, TEAERK 64 0L E PRSI {E 8 - addrsize X FFpmEA long HIFE 5T 2L =
MCcEZEEWA/MEER. ERNE 2B 32 600 64 (7 B bR ST RS, mjcTHRE
e TN

A LLIESE N size_value KIS — METE T FE S5 HY count (EIG 4R - WRAFTE count. M|
size_value K1 count ¥ 103 L5 H 5 200 K/IME -

TYPE B¢

FEE KA@M - )@ T LU COMMON ~ DATA B FUNCTION - COMMON 24 ik — N & &
TE X o DATA Kl FUNCTION 24— N R 5 8 L 75 5 8 L - 1S ILEE 316 TUHHY
“TFESERT

BRI 2 S 2RI BT 75 - HE A/MEAR SEREHE R L2l /T 5 5 54
ELF TAHRBORAIE TS - W REEAT - EURTE2 S 280013 Fune 775 -

A A MEA S ER R BURTE 218 1545 5 5 5 ELF TARBOR BT 5 - — 4
F B f e s A BT LU 2244 Y void BRIESCREFE B4R 1LY

void (*)(void)
5 B R R S M 2 B R AT 5 SR — 4 Xx) aBs TS| -
BT S50 T Ol IE SR T « AT SCPF et i g s i 10 B 1T S r o
52 SBCEBAEB I ERIEE N - 152 ILE 167 TR “EHEER -
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FuzE LB

Tz M EL

VALUE B4
ST EENE . RS SRR E L.

Rz g AR TR Ot — A TUE A H BURR T RIS o (X BEE ORI A2 & BhE 1%
DL TE . I HAT & AGEHUTRY ELF A R ALATZYE -

text ~ data fll extra BOZH B HAMBL AT FEMLE 2T I E . WTATIA -

= text
text B B AT HUT SR T AR, FEEX A - Enf57 . XEREITHT
TTARES ~ R 7 P T 0 SR DL R i g R o A O (B T TIF R R T (0B S
FR) AR
text BBt FEFRIUEE — DBy, NIt BER g ar = W HFEE ELF SLFIFE 7 L5 - fifi
J HDR_NOALLOC mapfile 54 1] AR LE X FiE &t -

®  data
data B € AT SR % AL o data B TR2)7 AT 36 i v S8R FIE T T I B 2R 7 10
FHWI AT 55088, 1404 JE R 2% (Global Offset Table, GOT) Fl1i# dll SPARC % %K PLT
A SHIAE R EER F R PR R (Procedure Linkage Table, PLT) o

® extra
extra B ARFTE E (EHAMMLE H R G A F LR S [1AZ AR a7 - 5 UL
IR TEEETT 52 (L symtab) DL N E T AR E AR B & 75 o X2 —1
2B I AR N R e Sk 200 -

= note

note ERIHAEFTE LA )y SHT NOTE FU T « S FERgmia s 11— 15 H note BEHY
PT_NOTE F&J% KTl -

= lrodata/ldata
x86-64 ABIJE SC/NE « HRUR R B G5 8 o ABT SR Hp A K AU AR 1 5
SHF AMD64 LARGE TifRii - &R/ SHF AMD64 LARGE Y% A 17 DA MUHHE K/ NASEER 2 GB
Hof B o Lrodata il Ldata TE B AE T~ x86-64 kit B FRSCHE FHT40EE
% E T SHF_AMD64 LARGE PRAEMITT o lrodata #UAETT. ldata FEUC AT -

" bss
ELF fRVFAEAT B AL & NOBITS 17 » i F2 4R d Ko X P17 ITE EL A6 1 21 1Y B B
JG o XATLLEERIREF LT p filesz fll p memsz FERRSZEN, I HAATENE L T KL
1 -

p_memsz >= p filesz

WH p_memsz KT p_filesz, MIZRMFEIT I NOBITS . H—1p_filesz F 1 RHHE
PRty HREZE p_memsz W{EM F N ETEMHATHRSGIHEZE -
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198

BRAS TR EHT N H L NOBITS TTHE T4 text B, 1515 NOBITS THEE S data B - i

BegnER A bss BUE N T EESZ 5 NOBITS TR L - ZERERE WAEH, JEH

A 2R A BECEA -

F1 T ] 5 NOBITS 17 AT AEFAYE ) data BRHY—BF 0 A TALTE . (R E IR bss By

PR ATREA 2L BN BRI R o IRIELE . RS ESNFHE TR —MBIIR

B, DR SR . jXIEHE E data B, HUREA T bss. bss B NG —1

Bt o TEAERBGHATHIT SR, B EAE S 5777 X bss Bl H T3 FHHERY K

B0 - B4, DL R s S A bss B IX B 4MB X 5F o
LOAD SEGMENT bss {

ALIGN=0x400000;
+

E-HPRIER. WA AR RRE TR, H HAEANRREEE LS
AR ANHHIE o ARAYAAT AR AT BE 2 B E R IE A1 K i (382 DU AN 77
o

TS E X mapfile B RBIH LIS 5 H T ECA R o KR ER AR S A
WHME B2 HENAE mapfite 1

T FE R SE
BRI G2 S B LR

mle-1 FATE B

1 $mapfile version 2

2 LOAD SEGMENT elephant {

3 ASSIGN SECTION {

4 IS NAME=.data;

5 FILE PATH=peanuts.o;
6 +i

7 ASSIGN SECTION {

8 IS NAME=.data;

9 FILE OBJNAME=popcorn.o;
10 }

11}

12

13 LOAD SEGMENT monkey {

14 VADDR=0x80000000;

15 MAX SIZE=0x4000;

16 ASSIGN SECTION {

17 TYPE=progbits;

18 FLAGS=ALLOC EXECUTE;
19 s
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mle-1 FEATTE BN i (&)

20 ASSIGN SECTION {

21 IS NAME=.data
22 };

23 }

24

25  LOAD SEGMENT donkey {

26 FLAGS=READ EXECUTE;
27 ALIGN=0x1000;

28 ASSIGN_SECTION {

29 IS NAME=.data;
30 I

31}

32

33 LOAD SEGMENT text {

34 VADDR=0x80008000

35 4

TEH R AL BEPG A SRR BE o B> mapfite #LA—1 $mapfile_version LA Rl
IT1RTR o Blelephant (1T 2-11) F2WCRE X peanuts. o B popcorn. o FIFT A £ 8

7o BFRCHF popcorn.o AT LR H AR SCHF SXE AR ST LE A EEAIR - 51

. popcorn.o FILICEE BHGEY popcorn.o IEE XM S5IAHS, peanuts.o HEES
HEBZIAT) @RISR - B, FROA R g ER 1Y SUAF: /var/tmp/peanuts.o 5
peanuts.o FAUTHL -

E& monkey (17 13-23) B —AEHIHHE 0x80000000 FlH A K 0x4000 « IHERHZIE
B9 ProGBITS HLAT/3AL « AIEAATHIRTAE 9. DLIZ I R AE B, elephant H1HY 44 ) .data YT
A7 - 3 A monkey Bt .data 17 A T EE PROGBITS BLE Al /AL ~ AT HITHY. BROUEA]
5820 TMAEE 1617 LA FMHITAL - X7 ASSIGN_ SECTION J& 4 H i+ 8 14
ZIEAFE and (5) KZ&. MHEAEIAH ASSIGN SECTION J& 1 2 [HIAF1E or (EX) %
o

donkey Bt (1725-31) 55E 1 AEBRARPRIRERIN 777720, HA5EZ 4N data (UFTH
e (R, HBASIEEMEM T, R, B donkey KA 2 HIIAE Rt H ARSI
H o HR R R RE G R AL IR L R 7E mapfile AR ERRINIZ X I TRO A - TELE
mapflle M. BX elephant #2525 2E data 17, BE monkey X HRIIFTAE T, MRHE N
donkey B4 NEAT I -

1T 33-35 % text B AL 1% B 5 080008000 - text B2 HoFH—FibrvE e L ES . 4N
197 TUHY <P LA, RIZE R BHE NG B, mAEEIE— N -

T~ FE M TSR

L mapfile TR BHAL PR TIE SCHY text I data B « Sk 51 DL K HEF B9 -
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SEFRRERR AR - TR AALIE

mle-2 FIUE ST HISLERAN YT 2 B 7 i

iy

$mapfile version 2
HDR_NOALLOC;

VADDR=0xT0004000;
FLAGS=READ EXECUTE;
0S_ORDER=.text .rodata;
ASSIGN_SECTION {
TYPE=PROGBITS;
FLAGS=ALLOC !WRITE;

2
3
4 LOAD_SEGMENT text {
5
6
7

b
b

LOAD_SEGMENT data {
FLAGS=READ WRITE EXECUTE;
ALIGN=0x1000;

9
10
11
12
13
14
15
16
17
18 ROUND=0x1000;
19

b

SEH R, B 17 HZ MR mapfile 16 5 AA - HDR NOALLOC 5% (172) HRERT
RFF EAR SR RLAE ARSI — A il 0 BE B A0 & ELF Sk sk 7 LB % B
e TIE SLHY text B -

1T 4-13 R EHE S N text BOR B IR FUMERIAPRIRE o 128 S BIEE RN . text FITTRL
BAEB IS JEBRAEAT 4 . rodata B9, FRHETHIZATE HAT  RERW A - JE
A5 1 PROGBITS 715 & 44 1% B -

17 15-19 HI BHE S5 7E data BOLTEL 5T 0x1000 EXF5F « HBCRE DIAMHIE X 5 77
T FFBEHY R — 1T B LR ) _b i AN 535505 ZAH R A (E R 58 - BERUR
BWENBER . 5 AT

HEEmiEe NAD - TR IE

200

T T P B e e i PR SR 0 T e B N B R - KB R F AN ] mapfile
FTILTa i « XL (5 B E R Rt B e dni as iy N AR R BB B . DL A Rl
— T e R G A A (T AR T AT BEHY mapfile 150 101 -

TEIEZRY B
154 0 LR DL RO
. AT

e A1 2 AT B SE VT BRSO A B A B B R AR B TR o ELrh RL S b B g R B
A FIALEE, 5 —BL FURE 5 Bk AR A H N (14 PROGBITS) -

» T
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SEFERERR AR - TR AALIE

F 2 E AR BRSO T o H PR ey A B BR SRR A T ER R
MR- A—L (WFFSRMEBEENTT) HEERESRE AR HHBEFESHEAMN
A B REIE R

B R g L AT DA 2 B R TR T EE SRR RA T A A
o EEGRE AR R ILLLIE LN 2B AR - B0, BERRGREE AR S FE R namesxxX TR
P TT AR TE T AR B o 15 M H S PR 245 -

B IRTF

SRR YT — N ERNE I o 1ZVIRWIEHT RS TUE LB W5 197 TUFR
“TITE X B AR « 4{#F] LOAD SEGMENT - NOTE SEGMENT B NULL SEGMENT mapfile fi§
S OEFTEN . 2 SR ARSI BRI R N BRI TT o BRAR @IS 1% E Uk
(LOAD_SEGMENT) 5 {4 FH| SEGMENT_ORDER 5 ¥ 11T B 2CHEF A WIHT BERE A T 51138 KR
B (ML FHRERHHEMEZE) -

Qi B BRSO R AR 2 N ERSCTT I B AR S 2k o R AR R T =
g B k. P HEEMEE SCAT T8 BV TIE B E LR . REwH
BTN T H A T A EEEE gt ar 51 2 A IBR BEE S

NS

AR TG E B TR —H R IER N ZEB AN OFE . AEB T UEFEE
R ADZRME -

fER AR 2 YE — D RTE E U R AEIAER IR « PR TR S
W AR ATIR o B mapfile fZIA(E mapfile FHHIEE] ASSIGN SECTION & AT Bl EHY
A RN A 14 A B 1k 51) R THERIY LOAD. SEGMENT ~ NOTE SEGMENT B,
NULL_SEGMENT mapfile ¥§ < H1 o 55 197 DU “TilsE SCBEHRT IR I PN B B A T 5%
HRELL S R B S - L. mapfile & XA D&KL T RERN. mif T
i1 1T i Ja ) mapfile KA 5E T 4L mapfile -

ﬁ?ikﬂﬁﬁEﬁY#$%ﬁ¢%,%%%ﬁ%ﬁmﬁu?ﬁﬁ,uﬁﬁ%mkﬁ
B

1.

THIE MR 5 A DR AFFIR A R M D TER RS, WBIREVTT L ITG . AGR
FRENALEMS - AANDFANE N EIEAREILACH . MRS, HHA
2HEMEGAD R B - ERREILRE — A DR EAEL. FEHT
R E T B IR B -

QR SR A L ZRAFILED . WP BB AR SRR (LT ATE Hth B2
E)}K%ﬁﬂﬁﬁﬂﬁﬁﬁﬁﬁ%ﬁoﬁﬁXWQM%(MW%&%)%?%?
DX o

HPATER T, a2 E P IEmE TrsIR. 70T

R IEE SR TR B E e 2 UTAC . WERRIE T BB A 5 1% a0 719 R
THIRKRE -

QURAR B DL BC A a7 o P LA 71 0 R ek RIS — DR 1, P RE A
BT T e I T AL B B A [T SR AT HAt e T 2

Ja o AR ARSI HoAl s T, WAL T B R -
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i - QSR AT R @ SR T 2R BB AT SHT LOUSER FII SHT HIUSER 2 [&], NIFFEH:
14 PROGBITS 17 » Y& TE mapfile Hidp %Iﬁt%%iﬂﬁﬁ’]ﬁ% EHATLLEE A A O &4
R E Ry A A (TR %%%’R) B[] X BE T .

P E M FIN O 52 44HY Mapfile 5<%

R gmiE AN PR AL — HH TIUE SR B R AR TR R 8 4 W3R 197 TTFRY “TiiliE S B
ARk o B f2gmitas DL HEX LT, R AIEX e IE T mapfile f§% - AT R ATH
THBENTH mapfile F§ (R U . HAEFENTE 241 mapfite FLYEH— /R

Bl o T LU FH Mapfile BEFE 1B B 78 iX LA B E W -

WHE . TEEM R ATE R BHES ToEk . B2, TiUE X EA B g Esk. P
%?i"*,ﬂgffﬂ?E)zfWﬁqjﬂ’ﬁﬁﬁﬂbﬁfh&ﬁ%i_ﬁtﬁﬂﬁ)\III S o DIt AT DfSE A 9 AN
. B THTREATERN T E a5 TR sl i 3 45 R @
A5 Y mapfite RV TR A ILIRHE o

# Predefined segments and entrance criteria for the Oracle Solaris
# link-editor
$mapfile version 2

# The lrodata and ldata segments only apply to x86-64 objects.
# Establish amd64 as a convenient token for conditional input
$if ELF64 && _x86

$add amd64

$endif

# Pass 1: Define the segments and their attributes, but
# defer the entrance criteria details to the 2nd pass.
LOAD SEGMENT text {

FLAGS = READ EXECUTE;

};
LOAD SEGMENT data {
FLAGS = READ WRITE EXECUTE;

+
LOAD SEGMENT bss {
DISABLE;
FLAGS=DATA;
+
$if amd64
LOAD SEGMENT 1lrodata {
FLAGS = READ
+
LOAD_SEGMENT 1ldata {
FLAGS = READ WRITE;
};
$endif

NOTE_SEGMENT note;
NULL_SEGMENT extra;

# Pass 2: Define ASSIGN SECTION attributes for the segments defined
# above, in the order the link-editor should evaluate them.
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# ALl SHT NOTE sections go to the note segment
NOTE_SEGMENT note {
ASSIGN SECTION {
TYPE = NOTE;

};
};
$if amd64
# Medium/large model x86-64 readonly sections to lrodata
LOAD SEGMENT 1lrodata {
ASSIGN SECTION {
FLAGS = ALLOC AMD64 LARGE;
+;
+;
$endif

# text receives all readonly allocable sections
LOAD SEGMENT text {
ASSIGN SECTION {
FLAGS = ALLOC !WRITE;
I
I

# If bss is enabled, it takes the writable NOBITS sections
# that would otherwise end up in ldata or data.
LOAD SEGMENT bss {
DISABLE;
ASSIGN SECTION {
FLAGS = ALLOC WRITE;
TYPE = NOBITS;

I
I
$if amd64
# Medium/large model x86-64 writable sections to ldata
LOAD SEGMENT ldata {
ASSIGN SECTION {
FLAGS = ALLOC WRITE AMD64 LARGE;
I
ASSIGN SECTION {
TYPE = NOBITS;
FLAGS = AMD64 LARGE
I
I
$endif

# Any writable allocable sections not taken above go to data
LOAD SEGMENT data {
ASSIGN SECTION {
FLAGS = ALLOC WRITE;
I
I

# Any section that makes it to this point ends up at the
# end of the object file in the extra segment. This accounts
# for the bulk of non-allocable sections.
NULL SEGMENT extra {
ASSIGN SECTION;
I
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£ 9 E

7 O AR A=

PR 2 g R 28 RIS T BE B RE P AL PRI ELF B FRSCEFRRBE T 17 2 HoAth B AR S0 T DASS
ERNN 2GS o KR SR T H IR SRR — ik #il#E 1 (Application Binary
Interface, ABI) . 7EFT BRSPS TR, L4 T ARG 2 P VR S BGR 2 5 %2
AR B AN, BRSO AR A AT e K A BT SE B BE B4

FRASZ 2 — 2L ] DU T34~ BARSCAF DA R 15 SEE B U BOA « IX R A i
H BRSO AR T e s2 Pl [ SLAR A N e -

ARES T T AU E LR BRSCIRR ABL. AN, 8748 1 X Ik ABL 2 [1HY) B B R s
TR T e Fell PR B R ST X S & B QAT 82 LR SEERAY 58 e A E
SCPFHIHT ZATRR -

AFE SR ES AT T R 5 L E E AR SRR T B« 0 B B AL 7S
H BRI A B 5 A E— RS 2s

ENAS BRI T & E LTS VRS Es R I 7 ARE I R E M5, o
T K THYES 5 DLRTRT A A0 0 EAR SRR 1) R e e

HEAT B E AR SR SEE AT B 2 R S AR B ARSCPF A 2 O . R, T
Pl 2 5 B E RO 2 R 52 TR EATTIIT 5. XEe /SR T
F 5 H AR SR ] B E L H RSP Z AT FR AT SRS o X SR B bR
ERE & 1 -

FE SCHBRSCAERY ABL N4 & L B bR SCPE R R sE 7 B (E N T nT Y 22 R 4
5o ] DU B 2 N Rl e o R P 6 FH B G s 1 - IR SRR map file SRIEEST
REENARF S o 5 52 TUHHY “HRIAT 51 E R /e 7SR e Se Ll IR AE
B H ARSI — B MR RE S o X BE5E SR B H BRSPS I S DI 12
(J:DE-3rip

LT & TR AR o AN, EJER 1 AL 32 L1 & Rl Bod 17 70
Ko DU X e T E M B

205



BOFSM

ZORAEM

A DI BRSO TV 2 KR o ] DL B fRl B A A TR R X BE B e 0 S AR
Hz—.

» REEHT . KRR L. B Jean Al R DR A .

 RERETHT XLHEF A HIENAE . SRR L RIEE AP BRI IE it
PUTHRIE -

N — B L EAR SO B ST T 02K .

Fo1 BELHAMTRH

BiRCHER EdEgid)
WINTF 5 P

IR 5 AFeE
I non-variadic ERIELR 15 5L AHeE
MRS 2 5 AR
S AR AR T /N A A R EL VR D SN S S AHE
BFR SIS OB FEAZRRT X R B AT EE RS s R

EBRSCARAOTE SO 2 2 B R R 00 T AR B DRAE B A AT it AFeE

E-TINFF S (SRR 2 RA) AR T, (EAFTT 5 ol BE 5 N R e 4 IR
SRR A . HE, BT ARG s RE R, B SRR B R
AR D IL -

] DL A BT A B F AR SR A ERROAR & SORGE R AR ST - F] LUEd 2B B
HTHIINERRRAAL 2 FRAHT B BRSO RGN AN HEA SR o i DL PR A 1% il

A A LN R RIGEE . 1 o] LIS TS BHE IEFRR AR - DUF & TR I
A PRI X R EEA -

P EBRR AR

ENZS B BRSO AT DL — 2 A 5 LSRR N B ARCAN E S« B RS E SOl 5 —
DS EEIRKREK . — DS EIRARS —MRAE SCREC - B2, —PMRAE
SCAT LR AR B M RRAE SCRRE 5 o BRI, $AT 1 — P i m] DUE SCRT B3R H B
SCPEN Y — B2 DL A SRS RRANSE S« 3 BRRSCAEET 7 3T ek A]
CLES I AR RROAS T SRR IK L B 4
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P BBRR A FE

S EBRSCE N BIIRA E SCH P IR RE -

o RIERRCAEIE T B BRSO A RIS B bR S AT DOE SR EAT T AT e RIS E L
HRAANE o B ITI I IX LR ORI, DL PR EE AR A2 11 B Th BE SR IE AT
R TR -

w  ZNES EBRSCPE AT DATEELGE e w0 A] 16 15 B () TE 5 BRSO RO E S - g Itk
L, FF & & AT DL X #2 L By s il vt 2 =2 EBR SRRt : . AR Bt iR K
RiEE -

EZRRANE X

FRATE SCEH RIS FFR G HE— RN FR Z AR « (X BE KN AE mapfile
. R e R Gt s 1 -M IR (4 B AR SCPHRY R BE R G B - 58 52 TUH <Y il
TF SRR — T 48 T A

(LTS fRVES) mapfile $§ K — M8 MHEE — MRR GRS 2 AIE—MRAE L - 1£
AT @I, WANESCEET &9 JFRCE mapfile F8 AER—E X T AR
ELSEE

$ cat foo.c
#include <stdio.h>
extern const char * fool;

void fool()
{

}

$ cat data.c
const char * fool = "string used by fool()\n"

(void) printf( fool);

$ cat mapfile
$mapfile_version 2
SYMBOL VERSION SUNW 1.1 { # Release X
global:
fool;
local:
*;
+
$ cc -c -Kpic foo.c data.c
$ cc -o libfoo.so.1l -M mapfile -G foo.o data.o
$ elfdump -sN.symtab libfoo.so.l | grep ’'foo.$’
[32] 0x0001074c 0x00000004 O0BJIT LOCL H 0 .data _fool
[53] 0x00000560 0x00000038 FUNC GLOB D 0 .text fool

55 fool ;2 MR L H R ST 2 $182 [T 5 L ROME— 2 BT 5 « Frkiy B 48 I
84 ™ GERT M FTE RS, IWIMZERTAE B B RSO FhSCER R e

E o #5191 TIHHY “SYMBOL_SCOPE / SYMBOL_VERSION #5473 %1% H h4a 938 5
WAITT /4 o FHAIRRAR ZFR sunw_ 1.1 SFECERRRAE - Jitk. EZERSUHFA
B G 5 BB & S sunw. 1.1 FERI2ETF 5 fool .
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208

L AT IG5 PR AS 28 OB B 48 084S < 2R B ARSI . B 2[RI QI — D B &
S o I HERRAS S FH T A B BRSO R R S o IREFE AN 1 SR IR P g i A 2
FREUEMRBETT S « ARREFTSAIR. S WE 57 DU <A ke H X1 -

8 pvs(1) M -d 2251 ] LR 7R B AR SO RS B RS E S
$ pvs -d libfoo.so.l

libfoo.so0.1;
SUNW 1.1;

BRI 1ibfoo.so. 1 B & — 1% sunw 1.1 HIAERRA E L HI—4 %4 ) libfoo.so.1
FIFERR A TE X

i - (YRR AY -z noversion JET, W LLEE mapfile SRE AT S 46K, HES
il IR RR AN & S

B BRSO H] DLMAZ TR RO E ST G S8 S AT 0 22 LR Hr DD REA s AE - {51]
. s EHTESCPE foo. ¢ Ml data. o AT DUFRHHTRY BRIEL foo2 e ELSZ VAR ES M98 I
BIEBRSCH

$ cat foo.c

#include <stdio.h>

extern const char * fool;
extern const char * foo2;

void fool()

{
(void) printf( fool);

}
void foo2()
{
(void) printf( foo2);
}

$ cat data.c
const char * fool = "string used by fool()\n"
const char * foo2 = "string used by foo2()\n"

] LA — TR GE S SuNW. 1.2 SRGE L — D HTHR T, RRAF S foo2. AN, IEW]
DRI 1 5E SCOMER AR R ARASE L SUNW 1.1

G HTEE CHRE R, [AiZd DR 7 BARSCAFRE AR » iR Bbds DA m] ASOEE
MR EGERIRE T - 5 211 IR “YRE BIRRARE SRS 215 TUHRY “HE € A
SETHB Y IR ER T XA

LU RGBT B BSR4 1 mapfitle f54 -

$ cat mapfile
$mapfile version 2
SYMBOL VERSION SUNW 1.1 { # Release X
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global:
fool;
local:

+

SYMBOL_VERSION SUNW 1.2 { # Release X+1
global:
foo2;
} SUNW 1.1;

$ cc -0 libfoo.so.1l -M mapfile -G foo.o data.o
$ elfdump -sN.symtab libfoo.so.l | grep ’'foo.$

[28] 0x000107a4 0x00000004 OBJT LOCL H 0 .data _fool
[29] 0x000107a8 0x00000004 OBJT LOCL H 0 .data _Tfoo2
[48] 0x000005e8 0x00000020 FUNC GLOB D 0 .text fool
[51] 0x00000618 0x00000020 FUNC GLOB D 0 .text foo2

55 fool Fll foo2 ¥7E W NILZHFR A LB I —F 5 - B2, BMISHEES
—PMARFEIPIRATE X o fool FEELT T HA SUNW 1.1 foo2 FEELS T RRA suNw 1.2

S pvs(1) LR -d~ -v Al - s 08T AT DL IR X BERRUAN RE S R HAR AR PERIAF 45 B o

$ pvs -dsv libfoo.so.1l
libfoo.so0.1:
end;
GLOBAL_OFFSET TABLE ;
DYNAMIC;
edata;
PROCEDURE LINKAGE TABLE_;

SUNW_1.2: {SUNW_1.1}:

FRATE L sunw 1.2 B — I RRATE X SuNw 1.1 FUARESI -

RIFIRAR 2 S 2 IS A B — TR FR A - Ak A o L (E (T3 BURAR K
T B bR S PR ID AR S B 5 211 TR 5 BB AR X — 5 kPR A LK
HEAT 7 B RN A1 -

WA 52 ST QI 2 5 AR SRS o 75 ETETAY pus (1) STIE . R - SRR
T X

EIZSFRRATE X

X FANTE G AHE L€ AT EBRSCAFNERE o] DL G 58 ARA R SOk E
o YN, XS AT DUZ ERIRME HEMEREEEE o IR FRRAE SR, RO TE L%
HEMEREOTS5 2 K.

B, ABOE 2 AR EIHH R EEE S data. ¢ ST IR R BE B 0 REHRY S 17F B8 E S -
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$ cat data.c
const char * fool
const char * foo2

"string used by function fool()\n"
"string used by function foo2()\n"

IR ] ELS I A — 55 RRASRE SORBRIRIEL IR 24 -

$ cat mapfile
$mapfile version 2
SYMBOL VERSION SUNW 1.1 { # Release X
global:
fool;
local:

* .
’

+s

SYMBOL VERSION SUNW 1.2 { # Release X+1
global:
foo02;
} SUNW 1.1;

SYMBOL_VERSION SUNW_1.2.1 { } SUNW 1.2; # Release X+2

$ cc -0 libfoo.so.1l -M mapfile -G foo.o data.o
$ pvs -dv libfoo.so.1l

libfoo.so0.1;

SUNW 1.1;

SUNW 1.2: {SUNW 1.1};
SUNW 1.2.1 [WEAK]: {SUNW_1.2};

ZSHRAE L SIPRELT o FIFIXEESGRRAE S R FIRE T A] ABSIERE R Y 52
VRS B2 7 7E NIRRT ] DAYRSE B 5 H BRI LI TR E B A SRR AR A E
8o 3211 DUHRRY “YR5E BIRRANE S0 — 19 ST B 1 20 {56 A X 2L e S .

EMAEHXEO

R EEEE T S I E] E FRSCRETRAS & AR AR AR AT A AR E S - 15
ALl B A ME— R« JRSZAIRRASTE o FELL R, ASET S barl. ¢ Fll

bar2.c ANINEIH R SCAF 1ibfoo.so. 10 XSRS HIER L T W AHRFS - barl Fl
bar2 .

$ cat barl.c
extern void fool();

void barl()
{

}
$ cat bar2.c
extern void foo2();

fool();

void bar2()
{

}

foo2();
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P BBRR A FE

XN E BEE LA A B O o X ey Otk A . 52, B
[ R H XS TR A6 sunw 1.2 F2 L IHRffi: -

PLN mapfile & AN T AERYSCEL o

$ cat mapfile
$mapfile version 2
SYMBOL VERSION SUNW 1.1 { # Release X
global:
fool;
local:
*;

};

SYMBOL VERSION SUNW 1.2 { # Release X+1
global:
foo2;
} SUNW 1.1;

SYMBOL_VERSION SUNW_1.2.1 { } SUNW_1.2; # Release X+2

SYMBOL VERSION SUNW 1.3a { # Release X+3
global:
barl;
} SUNW 1.2;

SYMBOL VERSION SUNW 1.3b { # Release X+3
global:
bar2;
} SUNW 1.2;

R Itk mapfile B 7E libfoo. so. 1 AR AR A & S R FAH &R a] LU A pvs(1)
AT -

$ cc -0 libfoo.so.1 -M mapfile -G foo.o barl.o bar2.o data.o
$ pvs -dv libfoo.so.1l

libfoo.s0.1;

SUNW 1.1;

SUNW 1.2: {SUNW 1.1};
SUNW 1.2.1 [WEAK]: {SUNW_1.2};
SUNW 1.3a: {SUNW_1.2};
SUNW 1.3b: {SUNW_1.2};

JRASTE SCAT F T HAEE A TIgFE EoR . 38 n] DL 42 H AR ST G i e ey RS
GIRE o DUR & 10 BE IR BRI IX SRRSO E LRI R -

GRE B ZARTE X

AR LAt A = BRSO AE BN AS AT TSP B S B AR SCPRRT . 2R BT B bR SO
HL SROX ELARFGI - H R L IRAME R, 155 WA 35 Ty SR 2 B ARSI BE
122 TR “IEFILZEBRSFAFR” o ARSI SRR E S WIS TERTA B
E BRSPS SR RRCAS AR -
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PUT 7RG A b — 49 AR 3 SRR B — a8 A 4 i I R S5 3 = E RS

libfoo.s0.1-

$ cc -0 libfoo.so.1l -h libfoo.so.l -M mapfile -G foo.o bar.o \
data.o
$ 1n -s libfoo.so.1l libfoo.so
$ pvs -dsv libfoo.so.l
libfoo.so0.1:
_end;
_GLOBAL_OFFSET TABLE_;
_DYNAMIC;
_edata;
_PROCEDURE_LINKAGE TABLE_;
_etext;
SUNW 1.1:
fool;
SUNW 1.1;
SUNW 1.2: {SUNW 1.1}:
foo2;
SUNW 1.2;
SUNW 1.2.1 [WEAK]: {SUNW_1.2}:
SUNW 1.2.1;
SUNW 1.3a: {SUNW_1.2}:
barl;
SUNW_1.3a;
SUNW 1.3b: {SUNW_1.2}:
bar2;
SUNW_1.3b

HZH IR tibfoo.so. 1HEHE S AFEEE T . H AT Sunw 1.1+ SUNW_ 1.2+ SUNW_1.3a
DL Kz suNw_1.3b iXPU-MEELE L T SRS APR . #20 sunw 1.2.1 58 7 BHFR ST
) — N INEBSEEIFE B - $2 11 1ibfoo.so.1 X T & THREIFRZS - I libfoo.so.1 {EN
RO 2 & B AR SCHRIL R T 318 B AR SR E BIR £ CIRRAR AR -

ARGl 7T — 55 fool Ml foo2 IR HFRF - 8 pvs(1) K - r RS ] LLKS:
%N IR e Fid SR P AR 5 S -

$ cat prog.c
extern void fool();
extern void foo2();

main()
{
fool();
foo2();
}
$ cc -o prog prog.c -L. -R. -1foo
$ pvs -r prog

libfoo.so.1 (SUNW_ 1.2, SUNW 1.2.1);

TEATAGIT . N TR prog 46@ EIW M2 . suw 1.1 F1SuNw 1.2 X5 5
PRt 2 RTF S fool Fll foo2 o
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R A RR AN TE L SUNW 1.1 7E libfoo.so. 1 FHIE N EHRRANTE X sunw 1.2 4k, ATLAE R
TAC T — M o JXFPGEAGE N T SEEIRA & ARSI EAL o X FhFRiEEAL o] L
Wb BAR SR BRI A B & FRRD 21T R AR AR S b 2 -

R HFR P prog A2 FRE A0 1 99 RRAS & S suNw_ 1. 2.1 HY k52 B PR S SEIT AE ok
. FTLIABICSE 7RI - B ARILARANE SCHE SR ARRAE SCsunw_1.2, {HZ
E%?i%ﬁﬁ@iTE@ﬁwngﬁﬁﬁ@Mo%%KEX%@@%HE%W@
THITE O o

WA 2 D FIRRAE SR AR XL SR A5 ARS8 A E S — R 5 2 TR
HEAL -

i - AT LU RS B2 Gn B AR - 2 noversion MEFTURHNHITC SRR A ARG -

FEHITR AREFI . i3 fTI AR e 2 BB & A (e ok B 4980E 2R H b5 SR E
L SKRRATE S o ] 1dd(1) Bz -v B3 A] LR RIEE « B4, i@ e N AR prog iz
fTldd(1), ‘B HTEARI Libfoo. so. 1 FHIERRA BRARA E SLARHI -

$ ldd -v prog

find object=libfoo.so0.1; required by prog
libfoo.so0.1 => ./libfoo.so0.1

find version=libfoo0.s50.1;
libfoo.so.1 (SUNW 1.2) => ./1libfoo.so0.1
libfoo.so.1 (SUNW 1.2.1) => ./libfoo.so0.1

i - 7E Ldd(1) H A -v eI AT DU SRS SR o R A K — 00 5 TR (RSO P A i
AR EORAIEVAFIE -

RS BIAEGS RRAE SARFAIT. R FRE e R LI IR 2 A R B B - REAN SR
(EATEERHI O BREAL AT ICE R BI 5S A E SARISI - B WRAERN AR
prog IZTTHIEFEI. libfoo.so. 1 N ERATE L sunw 1.1, W24 A LU N Ban iz -

$ pvs -dv libfoo.so.1l
libfoo.s0.1;
SUNW 1.1;
$ prog
1d.so.1: prog: fatal: libfoo.so.1: version ‘SUNW 1.2' not \
found (required by file prog)

15 prog IR R FEMBTATE XHAHUT. WIS foo2 MK 2 FEGE TR B B2 i
B . TR (768 T AP PSR AR % 2« A0 P PR 1
AR foo2. MIHERAR B ATREARA R 2% 2k - 1% L5 05 DUy “ T A2 ir
B

FRASTE SCHRRIT A, mT ABPRS i 8 R Fe T ol 2 1R P R
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B, prog AIBEIBATAEILRE— MEAEEHT, FEIZFE T, libfoo.so. 1 {NELEIATE L
SUNW_1.1 F1 SUNW 1.2 o FERXFMEOLT . FTAESSRRAE Y ZCRIGIF AL - BRD 55
FRASTE SCsunw_1.2. 1 BEA R ARG Y - FEIXFMESLT . A& HILSTTREE R -

$ pvs -dv libfoo.so.1l
libfoo.s0.1;
SUNW_1.1;
SUNW 1.2: {SUNW 1.1};
$ prog
string used by fool()
string used by foo2()

dd(1) AT DL R AR FoiE B AR E S -

$ ldd prog
libfoo.so0.1 => ./libfoo.so0.1
libfoo.so.1 (SUNW 1.2.1) => (version not found)

FEIZITHE AR ST A SRR A E UE R MRS BTSRG0T
WAL IR RATALE « 72 NARRRAAL B3 = BRSO B AL 3= H
PROCPRRT . L sEng al DUSR Bt — S RE LA 1) T AT - 1dd(1) B2 AT DU F S B ARA

TRER

iF - 545 & Lb_NoveERSION A DL TR A 21T MA 2 S -

BIERTHE B AR AR AR AR

WA TE SRF SRl P F3EdLopen(3C) T SRERA B B SCHE O A
o {7 dlopen(3C) R MNEI LML = (R B RSCHR A 2 B ENAET TR el
I+ AL dlopen(3C) HITRFI & 1 FHHRIER &5 7F & (ETRTA 5K -

BT disym(3C) EHCERIIMRA E LAF S AT LEIE A T EMI A E LB A7
7E o LA RBIE R dlopen(3C) Bt = HFR M ibfoo. so. 1 ANMNE]— M iFRE - SRIEEIE
P sunw 1.2 AT M -

#include <stdio.h>
#include <dlfcn.h>
main()
{

void *handle;

const char *file = "libfoo.so0.1"
const char *vers = "SUNW 1.2";

if ((handle = dlopen(file, (RTLD LAZY | RTLD FIRST))) == NULL) {
(void) printf("dlopen: %s\n", dlerror());
return (1);

}
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if (dlsym(handle, vers) == NULL) {
(void) printf("fatal: %s: version ‘%s’ not found\n"
file, vers);
return (1);

£ - {#iFH dlopen(3C) AUFRAE RTLD FIRST A LARFIF-AF dlsym(3C) FIZR IR HITE

libfoo.s0.1-

TRERRAHE

GRS BRI AR ED S H AR SRR TR 5 RO SCRY L= B RSP ThE
. AT DU R R gm iR a0 (R TR RRAE S« SEPR b (A RERRgm R & vl
LTz B bSO BIE A8 e SR -

{# ] DEPEND_VERSIONS mapfile &< Al LL¥Z il H bR SCPERUZRE EEK o IR < ii i ik gt
R M IETH A BEAY) mapfitle SEHEML - DEPEND VERSIONS $54-{# LA Figk -

$mapfile version 2

DEPEND_VERSIONS objname {
ALLOW = version_name;
REQUIRE = version_name;

+i

»  objname (NFRILZBE IR SHHRFII A FR o LLAFRR Y 5 i gn i ar AT Y S =
EFR SRR R AR — 8 1655 WL 36 T “Em R E”

= ALLow JE 1 T8 @ L = B AR SRR A T TR @ IR E AR - Al LI @
%~ aLLow JE 4 -

= REQUIRE JEBM: fe 10 SRty IR A E X - FI LLFE € % 1> REQUIRE B M: -

TELL B O, RO @ Rl S A -

» YIS EFRURE X T WAL - BEWTERIRRCARES o 758 AR AR ERE DT AT L
{5 X PR TR 5 15 - AT AR RSB E B Sl A B B Ar sl DU R B bR SCHH U E
FIRFERZ D .

 YIEEPRRSN T A TR ATRRIRRAAL BT o ] DL S #2242 ik B AR S
F DU RS ERR E 2] 2 B AT i RO FE 1 -« XRE. ERR SCHE F B
P RATRRI I BRSO R 2 J5 . 90T LL5 1H A7 R A0 3 5 B AR SO — i
1B1T o

DL RBIRA T A= IR A o IR @il 3 = BRSO 1ibfoo.so. 1. HA1A

UL FRRAEE T E X -

$ pvs -dsv libfoo.so.1l
libfoo.so0.1:
_end;
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_GLOBAL_OFFSET_TABLE_;
_DYNAMIC;
_edata;
_ PROCEDURE_LINKAGE TABLE ;
_etext;
SUNW_1.1:
fool;
foo2;
SUNW 1.1;
SUNW 1.2: {SUNW 1.1}:
bar;

R SE X SuNw 1.1 1 SUNW 1.2 7E 1ibfoo.so.1 5 BRI Release X Fll
Release X+15Pﬁ%ﬁ9ﬁTFHE@f§[]°

i LA T RRATE S mapfite ¥55 . AT DURER TR A2 B XS E ] Release X HH AT FHHY
B

$ cat mapfile

$mapfile version 2

DEPEND_VERSIONS libfoo.so {
ALLOW = SUNW 1.1;

}

BN, BE I & — R T prog, A BHHALRIZN AR 7 v LLstT T

Release Xo 1ZNFHFEF L HAL{H H Release X AT AT T o QIR FFE 78GR 5 |
T 55 var: WZRN AR REICERF & AT SR o A A XFEOUNT . BEEESRER o
SERARE R SR -

$ cat prog.c
extern void fool();
extern void bar();

main()
{
fool();
bar();
}
$ cc -o prog prog.c -M mapfile -L. -R. -1foo
Undefined first referenced
symbol in file
bar prog.o (symbol belongs to unavailable \

version ./libfoo.so (SUNW 1.2))
1d: fatal: Symbol referencing errors. No output written to prog

LG sunw 1. 3R UIHER XY bar BT - AT DAEEHT RS N HIRE . HER XY bar
AR, B B R B B A I — 4 bar BSEEY -

E-EATEOLT . B X IR SRR IS < S0 7 S e g o FE TP B Y = H AR S
PRSI - EPHIT f‘* AR5 LD NOVERSTON FJ LU IS (FAr] 31 = B R SRR g A 7 il A
Bk o
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BEZNFIMFIRATE X
FHO K HFRSCHRR IR T 549058 0T REAE BN BE 2 MO, T LUK ReQUIRe @I T
DEPEND_VERSIONS mapfiile ¥§ o DL & 5 HH 1 AT LU FHIXFhER SN E BITE T o

EfENED
Bz —= RFET ISV I Dy A brde sz O -

1E 2 Bl 1ibfoo.so. 1 /Rl . [BETE Release x+2 H1. FRATE X sunw 1.1 405 94>
FREARITHR : STAND A FII STAND B ZELRFFHANE. AR SUNW 1.1 FRATE Lo TELL
IR, RIS E IR R 2 A AN R E S -

$ pvs -dsv libfoo.so.1l
libfoo.so0.1:
_end;
~ GLOBAL OFFSET TABLE ;
~DYNAMIC;
_edata;
~ PROCEDURE_LINKAGE TABLE ;
_etext;
SUNW 1.1: {STAND A, STAND B}:
SUNW_1.1;
SUNW_1.2: {SUNW _1.1}:
bar;
STAND A:
fool;
STAND A;
STAND B:
foo2;
STAND B;

WIER R FHFEF prog FUME—ZRKEE 1175 fool, MNZRN HFEFIHVES —MIRRAE
SLSTAND_AE@ﬁY*ﬁBﬁO i34%ﬁ§prog3E%Eﬁ§ff%flibfoo.so.14\ﬂ:Re1ease X+2 RS
o WRARTE X STAND A 7E Z BT AZATRRAIAAFATE . RE R fool 7E Z B A TP
1E -

T QI sunw_ 1. 1 MRS, ] LR BN T prog. (HHBORE 2 BRI R AITHR—
[

$ cat mapfile

$mapfile version 2

DEPEND VERSIONS libfoo.so {
ALLOW = SUNW 1.1;
REQURE = SUNW 1.1;

+
$ cat prog
extern void fool();
main()
{
fool();
}
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$ cc -M mapfile -o prog prog.c -L. -R. -1foo
$ pvs -r prog
libfoo.so.1 (SUNW 1.1);

It S ARG A D 2 EL SO ARAIIT 2R o I ARBETT ] LU 55 [ A A T AR AR -

HRE I FFHRA

#5209 TUHIAY “BUEESS A TE SRR T A0 (56 I S5 RAS & PRI A AR SE BB 1 - iX BEfil
ATE SCAF R & G 17X H ARSI S RS AR RE B0dt - AR S5 AS A7 (2 A
A, AT DU R IR A S SR L AR - 4 SET e RS E el MR RE il T H
PROCAFI & TR BB, QX SR IR 7 B -

TEZ B 1ibfoo.so. 1 /R, {RE —TESIREBIE NITRRAE L sunw 1.2, 148 ABK
4 Release X+3 1 :

$ pvs -dsv libfoo.so.l
libfoo.so0.1:

_end;
GLOBAL_OFFSET TABLE ;
DYNAMIC;
edata;

PROCEDURE LINKAGE TABLE ;
etext;
SUNW 1.1: {STAND A, STAND B}:
SUNW 1.1;
SUNW 1.2: {SUNW_1.1}:
bar;
STAND A:
fool;
STAND A;
STAND B:
foo2;
STAND B;
SUNW 1.2.1 [WEAK]: {SUNW 1.2}:
SUNW 1.2.1;

B QRN AR AR tibfoo.so. 1 FITAERL, RHCR—PARAE X sunw 1.2.1
99 MR - ARSI THEBEE B - WIRAEZITHHE Y Libfoo. so. 1 FYSEEIAHR
FAERRAE S BARPSITAN 2 S 80N R P ¢ 1k -

{1 DEPEND_VERSIONS mapfile &% ") REQUIRE J 11 AT LA A= i ot g AS 7 S A I 21K
o QMR E SR — 55 S Mk 25X | [RT T 2 R T D 5 AR R R A
o

FEFH LU SCPHERIE < AT USSR R prog ZEBRODSRTEIEK sunw 1.2, 188 FI{EIB1T
I ATA

$ cat mapfile

$mapfile _version 2

DEPEND_VERSIONS libfoo.so {
ALLOW = SUNW_1.1;
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REQUIRE = SUNW 1.2.1;

I
$ cat prog
extern void fool();
main()
{
fool();
}

$ cc -M mapfile -o prog prog.c -L. -R. -1foo
$ pvs -r prog
libfoo.so.1 (SUNW 1.2.1);

prog BH — X2 sTAND A F S AR o RN RRASE S sunw_1.2. 1§27+ 95 AR
A FTLLEAS suNw 1.2. 1 {F FRAHUT sTAND A BETERAEAL - (58TFI, QIRTEE:HE]
FRASTE SCsuNw_1.2.1, AR — R BT IR -

7 - AL RIIECR B VI W] DL E R g AR Y - o R R E BIRRA
SCo fEFIERTA] LI RRAE SF S« B 1555 FEA A EFR - 424
A bl 4 WO A RE SCHARASITES . (50 P 1L 7 325 T REAN A2 DL BT | AR5 -

RRANT2E 1%

EA 4 T TR B H AR S FR RO E SCRY AR RY o X SEABLR A2 vF ] 32 [ EOR it
TTIZTTIRAIE « {4 & MR TE SAE B BRSCPRR 2L i A N PRE AN 28I IREASHIE A RE
REFHRL

A LU — N BRSO AR — MRASE S DA EA B ARSI TYRE « ARASE S
WE S SR EUBR SCPE AATRR P — ELFAE o RO FFR B 52RO SRR 1T 5 22 L AR £
ANAE o BRI TIXEEEDR, RRACE SO SCRIFF S AR BECTT ) R A 3252

£ o SEACTTILACHY T 5 R RCRE H AR I R P af RES R AT AN « iXRhoE 7
TREZ S ECEINIE AT ENE -

AEEM BRI
ZATHY A TR T AATAE DS B AR SR AL SRS S - ol B LA B BRSO T L%
KU R RRAIERIE R B2, EUTEAIE R, FEE AR Z5] -

(LA g s ] BE o B bR SCPR ) R AR IO AROASE SCHRIE SRAEIZ B AR o X EETE
SCREUS S5 AR SR HIE R RRASE AR 2 {2 SRR IR . A 2XAT
CIEAY ] RN BRI TIT 5400k - 4 ] B O H ARSI T R sh B E RS
s H AT 158 ORI 55 48 DR L 2107% F AR SCP -

IeAh,  al e o B AR SCPE BT A E SRR L R BIZh S H ARSI - A RAEA
EHENL B RS T AL B IR B 165 UL 52 TUHRY “Yi i 57 F AT -
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7 - il RE R G B AR 1 -B reduce EXTUA] DLURFRRASTE ST TR B 5 48 DR FH T i B2 E
AL H AR -

SNEBRR AN
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X ER RTINS 5 ARG %5 T RRALRI SCIE 4 o RRALRY SO 4 il o
AR AR S G54 -

AR I B RS ER O A HRA /T 2 . 2 SFEURAIR AR il £ XS
DU RS BTHIRRAAE SO % 0 T SR S H RSO S9N, B0 4 IR AR
RRAAESCAE 2 AR BE IH 6 SRR Fe T i SR B2 ]

FEBS — R VNN LATRA BRI RE P I B S 7121 T I ERSE o LS R R A ST 44
SRR S HARSC o X T DAPRAEA: R IR e BT A4 1 122 L7 R PR P B 7 B )
HTY05E -

LU #9748 7 WA A E G PRI A T IS R8T 2 (R P 4 R -

AR AL S5 &

B P2 e 108 of FH BB G B A 1) - U TR0 | T 6 BRSO ARSI o (Lo T {56 FH i e G
PR FE R ALHIE RLHTZEN 1ib~ JEEN L so L HFRSCH:

B2, fEBITH . AR ARSI A (E A S A « Bl AR
B N 8 AN R i 2 2 WA R IE S B ARSCPE . TR M A SR 2 [ S R Gt
BERE

Bign . wT DASE A5 BB R T = H AR Libfoo. so. 1IN Wl T4aiFERs « 4ais I
BB T SR B — M il

$ cc -0 libfoo.so0.1 -G -K pic foo.c

$ ln -s libfoo.so.1l libfoo.so

$ 1s -1 libfoo*

lrwxrwxrwx 1 usr grp 11 1991 libfoo.so -> libfoo.so.1
-rwxrwxr-x 1 usr grp 3136 1991 libfoo.so.1l

PSR RIREER W0 - (L2, (PRSI BIHBIF-B (F 5655 0
S

CUE RTINS B T 5 ERRSCPE Uibfoo. so. 1+ 7 58 Uibfoo. so i IS HE
T LA (S ER B

$ cc -o prog main.o -L. -1foo

WP g A L HFRSCE 1ibfoo. so. 1 FAR 4 [ AL BE 0] 26 (v H A5 S
main.o, fZPBFFE4H5E: Libfoo.so Al LA EZEZH RS- -
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Gyt — BRI LTI HTRRAAY Libfoo. so AT LAfH I 58 sl L1 k(740 & - T B
WRE S HERE . T LUK RIS S A E R -

$ s -1 libfoo*

lrwxrwxrwx 1 usr grp 11 1993 libfoo.so -> libfoo.s0.3
-rwxrwxr-x 1 usr grp 3136 1991 libfoo.so.1
-rwxrwxr-x 1 usr grp 3237 1992 libfoo.so.2
-rwxrwxr-x 1 usr grp 3554 1993 libfoo0.s0.3

E R, B =PFEELZEHIRSEMRAN T - libfoo.so.1 1 libfoo.so.2 iXH
RRASR BEENA R R F R0 - 1ibfoo.so. 3 FEHL A T AIEFLZTT H N FHFE 7 I
W EELITR -

{AE PR R SHERALA], A AV 153 = H AR 5 s AT I AL S
G o WURBIFTRELR S g R ai B LA PR A 3t =2 B ARSI SO B D AR SIS AT A
1T3XF prog H1 o FERXFMEOLT . BERGwHE &8 BRI SCIF 2 R4 B U -

$ elfdump -d prog | grep libfoo
[@] NEEDED 0x1b7 libfoo.so

LT TR prog I, IBATHTBERE AR 2 TR RGN Libfoo.so - prog 2YEE HIATF
SHERFTIR [EI Y SO -

T ARRE IR IZT TR A PRIC SR ORI, R =4 {5 ] soname & LA BRAL = H ARSCAF:
libfoo.so.1 o LA AT DLIRGBIIL = HARSCAFHIE 1 THS ZFR o A2 BRI E 0 AOS #4
PR BT IZ 3L = BRSO T RERR D BRSO - fE A3 = B ARSI
A, ATDAGEA -h e B SR L S

$ cc -o libfoo.so.1 -G -K pic -h libfoo.so.1l foo.c
$ 1n -s libfoo.so.1l libfoo.so
$ cc -0 prog main.o -L. -1foo
$ elfdump -d prog | grep libfoog
[@] NEEDED 0x1b7 libfoo.so0.1

AT 5 HEREA soname AL I FEG 2 FMSEMIIZ AT I PR RY $1 52 H DR SC iy 44 295 2 [R5

T TR A PR 7T 2K o B et A ) AL PR P [ REAE R S AE R A RO SR
o XRC S EBE AT AR FEIZ T T SR S AT 5 ZE I B2 1 -

[B]— 332 A RY 2 1 SMERRR AN AL S 14

BRI INERRRAAL St = BRSO T — I0E K - T ORI T AT (e A e —
D INERR AL B BRSAFA R A 5 B ORI -

BN, FEAR AT T RERA — X libfoo. so. 1 IRIIINR] — A~ SN ERBER H K7 SCHE
1ibISV.so.1- [E# L ATHEEA XS libfoo.so. 1 HURAGI - N FIFE /7 Al LAE#TIR LT, DA
{EFH tibfoo.so.2 HHUHEE L - {HI2. W AT AT RETCIE B SO IhER B bR SCPF

1ibISV.so. 1 I o MR ITIN AR Libfoo. so SKERMI AT LEEAERTIEL.  SCARRI I 4>
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FHERRALI G| LS TRIERE - B Libfoo. so FURRAHYNE— JF K 2 ZH7 ic —TiA
HAHE L - L, £ — DR B ARSI RO 2 3 BOR IERII AT 545
RE s FFALE RIS, o

RN 24 G N HREA R L S e N 1] DASE e PRl L ORI S T E AT B AR
SCPERS s A AT DL T AN A B L
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* o0 £ 10 E

£ H BN7SF T R IRIC I LR

ENASE AR AT CLR AN, thoa] DLdd i S8 as e S AR o o — L
AT LUHBITRE RS e, ISR i TH BE R P i R AT AR - T
IR UERS - MRIIRTIZITE AR ME BRI F 5 B PR AT DU LT SR B B B8 74 sR AR
S/

$CAPABILITY ($HWCAP)

$ISALIST

$OSNAME ~ $OSREL ~ $PLATFORM Fl] $MACHINE
$ORIGIN

LU & Bt 7 40T {56 X LRI A 1 -

$5E TIIRERI R ZE BiR 4

BASHRE $CAPABILITY H] A T-HH & T IR L = H AR SCHEFTERI E 3 - teARic vl H
Tt yEEs ﬂ@%m T eAric o] AP R 2] 2 A B AR S R e S A — e (i
If N 57 24285 - @it dlopen(3C) ZkERE’Jﬁ@FﬁIﬁTuT“ /E RTLD FIRST FR = {5 It bR

30 e (S FE R AT T e AR5 AR B B — 0 24 O 537 -

T - R UG T RE SN SE 2 5L TR IhEE - FRIC sHweAp F TR FRILThREALFE . B ML IHRE
Py B BERIIEE ST . $HWCAP FRIC L E 42 8% $CAPABILITY FRiCHUL - T3 M7 H
HIZ LS, $HWCAP FRICHE R N $CAPABILITY FRICHYBIH -

AL AIRFE @& DL $CAPABILITY FRICES SR R824 - HI $CAPABILITY FRICHEE
1 E FHRP LB S BEEITRZ 2R A . XEEE RSN FEBH e B K - 1F
Z UL 58 DU “PrRidDhRE k™ » FFHR4E o] F T L R DhRE Sk B > H AR S - &
F TR AR L B AR S L Thse [ RIRE 7 i THET - X EEELHEF Y filtee I T-EHTI
JEFRNE LHITFS

223
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Thigk B K HHY filtee 7 % 77 HIREH RS o DL /RBIEA T QA5 o 5 Bhid g a8
libfoo.so.1 LA [AIRE I EE filtee -

$ LD_OPTIONS='-f /opt/ISV/lib/cap/$CAPABILITY’ \
cc -0 libfoo.so0.1 -G -K pic -h libfoo.so.1l -R. foo.c
$ elfdump -d libfoo.so.l | egrep ’SONAME|AUXILIARY’
[2] SONAME 0x1 libfoo.so0.1
[3] AUXILIARY 0x96 /opt/ISV/1lib/cap/$CAPABILITY
$ elfdump -H /opt/ISV/lib/cap/*

/opt/ISV/lib/cap/filtee.so0.3:
Capabilities Section: .SUNW cap
Object Capabilities:
index tag value
[0] CA SUNW HW 1 0x1000 [ SSE2 ]
/opt/ISV/1lib/cap/filtee.so.1:
Capabilities Section: .SUNW cap
Object Capabilities:
index tag value
[@] CA_SUNW HW 1 0x40 [ MMX ]
/opt/ISV/lib/cap/filtee.so0.2:
Capabilities Section: .SUNW_cap
Object Capabilities:
index tag value
[0] CA SUNW HW 1 0x800 [ SSE ]
WNRTEEE vmx Fll sSE WELFLHRERY R ST FACHRIT JESS 1ibfoo.so. 1. NIHIMLCLT filtee 14
M7 -

$ cc -o prog prog.c -R. -1foo
$ LD_DEBUG=symbols prog

01233: symbol=foo; lookup in file=libfoo.so.1l [ ELF ]
01233: symbol=foo; lookup in file=cap/filtee.so0.2 [ ELF ]
01233: symbol=foo; lookup in file=cap/filtee.so.l [ ELF ]

B, filtee.so.2 WITHAE(E KT filtee.so. 1 BTHAE(E - HIT sSE2 THEEA AT
It filtee.so.3 N HIEER S RF .

D filtee HE
T TEIS JE S A {H FH $CAPABILITY. HAJffi— a1 filtee SN IS YE SR N E L HIFZ T -

RERY $CAPABILITY H SR HINATE 3L = BRI AR 2 i A USSR u] PRI X £ 2]
(o IPLEE A T UERE Y B RSP THER: - HEP R R ARTE BRSO LA A -
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A DA B2 gn iR aR 1Y -z endfiltee JETAEEK filtee. LATERATE ERHG— 1T Y
filtee o {5 FH ItLTETAR IR filtee BFEL L LT YE SR ELHET filtee 51|75 - A2 L UESSFEA
EATHELE L filtee 2 JG WY B FRSCHF - TERTHEIFURBIH,. WIR{HH -z endfiltee FRIC T
filter.so.2 filtee, M filtee #HZFHUI AT/~ :

$ LD_DEBUG=symbols prog

01424: symbol=foo; lookup in file=libfoo.so.l [ ELF ]
01424: symbol=foo; lookup in file=cap/filtee.so.2 [ ELF ]

= T4 A = e

HETIESENEXZBIRXHE
BEZITHY R s SFRIC $TSALIST, DURBRWZEHSE S E TR AN IFES . WsER
FEF isalist(1) A o WEARC AT Tl iESs - 121TESAE @ X RIMCHi I o T it bRic mr
DIY RERIZ B hrsct:. T 5 Ao — &6 A i 2 22« B dlopen(3C) 3k
BN (0 AT AYE RTLD. FIRST et T FHMAR AT « (P L 0 1 2 AT 0 A
B 58 — 18 2 ARSI

- AL E S LURHY Oracle Solaris FAHH AN AL « AR HY A1
B, 165 UL 223 TUHHY “RiE TEHRERI L= HAR LR -

FIA $TSALIST BRICHUEAT 717 B A AR AUt E R 2 2 D Fifshh . FHFHE AT
FFHfEE — M IR 4 -

CARRGIA 7 Al 4l B B SR 1ibfoo. so. 1 DAHHE T [RIFEE T-45 0 82110 filtee

libbar.so.1l-

$ LD_OPTIONS='-f /opt/ISV/lib/$ISALIST/libbar.so.1l’ \
cc -0 libfoo.so0.1 -G -K pic -h libfoo.so.l -R. foo.c
$ elfdump -d libfoo.so.l | egrep ’SONAME|AUXILIARY’
[2] SONAME 0x1 libfoo.so0.1
[3] AUXILIARY 0x96 /opt/ISV/1ib/$ISALIST/libbar.so.1

o WA LU 2 TR AR -

$ LD_OPTIONS=’-f libbar.so.l’ \
cc -o libfoo.so.1l -G -K pic -h libfoo.so.1l -R’/opt/ISV/1ib/$ISALIST’ foo.c
$ elfdump -d libfoo.so.l | egrep ’'RUNPATH|AUXILIARY’

[3] AUXILIARY 0x96 libbar.so.1

[4] RUNPATH 0xa2 /opt/ISV/1ib/$ISALIST

EXWRME T BT P& ol TS 53Rk iid % MY R
%o flan. CLUF R R AERT 1ibfoo.so. 1> HHTE SUNW,Ultra-2 EHUIT -

$ ldd -1s prog

find object=libbar.so.1l; required by ./libfoo.so.1
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BETHESRMEAZBRXH

search path=/opt/ISV/1lib/$ISALIST (RPATH from file ./libfoo.so.1)
trying path=/opt/ISV/lib/sparcv9+vis/libbar.so.1
trying path=/opt/ISV/lib/sparcv9/libbar.so.1
trying path=/opt/ISV/1lib/sparcv8plus+vis/libbar.so.1
trying path=/opt/ISV/lib/sparcv8plus/libbar.so.1
trying path=/opt/ISV/1lib/sparcv8/1libbar.so.1
trying path=/0pt/ISV/1lib/sparcv8-fsmuld/libbar.so.1
trying path=/opt/ISV/lib/sparcv7/libbar.so.1
trying path=/0pt/ISV/1lib/sparc/libbar.so.1

B0 TERCE 1 MMx (Y Pentium Pro EHAT B SEACHRSIITHY N FH L P

$ ldd -1s prog

find object=libbar.so.1l; required by ./libfoo.so.1
search path=/opt/ISV/1ib/$ISALIST (RPATH from file ./libfoo.so.1)
trying path=/opt/ISV/1lib/pentium pro+mmx/libbar.so.1l
trying path=/opt/ISV/lib/pentium pro/libbar.so.1
trying path=/opt/ISV/lib/pentium+mmx/libbar.so.1
trying path=/opt/ISV/lib/pentium/libbar.so.1
trying path=/opt/ISV/1ib/i486/1ibbar.so.1
trying path=/opt/ISV/1ib/i386/1ibbar.so.1
trying path=/opt/ISV/1ib/i86/1libbar.so.1

D filtee 3 E
B TE RS R $1SALIST. A fi—El 2 filtee SEEN IS JEES A E L AYEE ] -

A UE AR A E SCATART 2 1140 il RE S B i R FTE AT REMY filtee. DL ERBIAT TR 42
H e QIR filtee LLERMEPERESCBERIZNARE. NXTh 2T Y filtee {878 M HE 20 SR AT H
Ui

A DU B R TR 2R 1Y -z endfiltee I Jﬁ&& filtee: DIFEBHE BiE— 1A HIY
filtee o ILIETTOIG LK 1112 S FS AUAT AR 3 — 27 filtee $2E - TERNTEIAY SPARC /R filHT, #1iR
1F7E SPARCVY filtee, HHE{HFH T -z endfiltee Fric, N filtee ZE B T FI

$ ldd -1s prog
find object=libbar.so.l; required by ./libfoo.so.1
search path=/opt/ISV/1ib/$ISALIST (RPATH from file ./libfoo.so0.1)

trying path=/opt/ISV/lib/sparcv9+vis/libbar.so.1
trying path=/0pt/ISV/1lib/sparcv9/libbar.so.1
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BFETRARIKXZR RN

—

BETEZITHY R 8 ASFRIC SOSNAME « $0SREL ~ $PLATFORM fll $MACHINE. LUIIRHLRFE T &
FZME R o IXEEFRIC AT T UE8 < B1TER IR BUREIUE S

159 FE sosNAME DL BERVE R G A FR. WA (HR SRR uname(1) Il - s TG AT
o F59 R sosReL DA WHREER G A TS, 4 uname -r AR o iR
$PLATFORM LU UL JZE & EFR. W uname -1 AT/ o B FE $MACHINE DL LR JZ1HE
MUBELEEFR. 4 uname -m AF7R o

DL R/ B T Qe 15 15 B i 828 1ibfoo. so. 1 PUHEL I [ E TF & 1Y filtee
libbar.so.1l-

$ LD_OPTIONS='-f /platform/$PLATFORM/1lib/libbar.so.1’ \
cc -0 libfoo.so0.1l -G -K pic -h libfoo.so.1l -R. foo.c
$ elfdump -d libfoo.so.l | egrep ’SONAME|AUXILIARY’
[2] SONAME 0x1 libfoo.s0.1
[3] AUXILIARY 0x96 /platform/$PLATFORM/lib/1libbar.so.1

ELAILHIE Oracle Solaris OS FH A T-# it € T FE B I = H AR SUAE /1ib/libe.so. 1 199
RE o

B RBRHIK IR

ARG A TEME— AR B2 o M ORISR L IR EARSARAR
FREGURI S KA BC B PR - B JE9RE =i aBC FIRERA T ARV S -

E10-1 ARGEE (R

ABC
| bin | | etc | | lib |
abc abc.conf libA.so.1
libB.so.1
libC.so.1

{BUE L7 & F T 22250 opt T o T8 152 PATH A1 /opt/ABC/bin. LUENL™
mnf RIS o B BRI {5 A BEGRAS Y 12 1T B AR — IR N A B
I o TR HFERE abes  MOSITEEAZRA T AR

$ cc -o abc abc.c -R/opt/ABC/lib -L/opt/ABC/lib -1A

$ elfdump -d abc | egrep 'NEEDED|RUNPATH’
[@0] NEEDED 0x1b5 1ibA.so.1

[4] RUNPATH 0x1bf /opt/ABC/1lib
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RALIHEL XTI 1ibA. s0. 1, IIBITEEARRE U N Fs

$ cc -o libA.so.1 -G -Kpic A.c -R/opt/ABC/lib -L/opt/ABC/lib -1B
$ elfdump -d libA.so.l | egrep ’'NEEDED|RUNPATH’

[0] NEEDED 0x96 1ibB.so.1

[4] RUNPATH 0xald /opt/ABC/1lib

AR R R A — E AR ERR e 2R E i A H k2 SN AN E %
s

BIZSFRIC $ORTGIN 4 e 2 HAR SR IR H e rf o HbRIC o] T id U8 Ss - AT R ik
FGIARE S o i) LUBE A MR BB ARG E RN IR . A4S SORTGIN 2 Hi HLARHHIN -

$ cc -0 abc abc.c ’'-R$ORIGIN/../lib’ -L/opt/ABC/lib -1A
$ elfdump -d abc | egrep 'NEEDED|RUNPATH’
[0] NEEDED 0x1b5 1ibA.so.1

t&i. RUNPATH Ox1bf $ORIGIN/../lib
TARFRIH 1ibA. so. 1 ] LUFRHE sORIGIN #H{TE X -

$ cc -0 libA.so.1l -G -Kpic A.c ’'-R$ORIGIN’ -L/opt/ABC/lib -1B
$ elfdump -d lib/libA.so.1l | egrep ’'NEEDED|RUNPATH’
[@] NEEDED 0x96 1ibB.so.1
[4] RUNPATH 0xa0 $ORIGIN

USRI S E BT 2235 E Jusr/local/ABC | FEAERERY PATH FREE N
/usr/local/ABC/bin. WIEFN AL abc B AW FTHURHIESIR A B, DIEHIHEMK
A 2

$ ldd -s abc

find object=1ibA.so.1; required by abc
search path=$0RIGIN/../lib (RUNPATH/RPATH from file abc)
trying path=/usr/local/ABC/1lib/libA.so.1
libA.so0.1 => /usr/local/ABC/1ib/1libA.so.1

find object=1ibB.so.1l; required by /usr/local/ABC/lib/libA.so.1
search path=$0RIGIN (RUNPATH/RPATH from file /usr/local/ABC/lib/libA.so.1)
trying path=/usr/local/ABC/1ib/libB.so.1
1ibB.so.1 => /usr/local/ABC/1ib/1ibB.so.1

7 - B $ORIGIN bRICH HARSCAF Al (T S EEBUE TR - FEXRMEN T 588
SEAMFRT LU RE B BRSO B IE R -

RGP E ™ 2z [ B kB i

55— 5 ARSI A 5% A [ AT S S ARG 7 A E A AR I L 2 TR ARG L
LIt
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B, AEGRRE = xvz W] RS T h ABC o AT LLjE i MU 2 I AR S AR
WL o REBEIASAE B — MR T ABC 7= i 22 38 AT S BB AN IS

E10-2  ARLRE S IR AR

XYZ
I
| bin | | lib | |ABC |
abc libX.s0.1
libY.so0.1
libZ.so.1
v
ki
I
[on]  [etc]
abc abc.conf libA.so.1
libB.so.1
libC.so.1
XYZ P2 i ARSI 4 =2 B AR SR AT AT 5 B ok 2R H X T ABC 7= R (5t
o R IIE B — MEEMN SIS - W TR AT xyz, ST T AR

$ cc -0 Xyz xyz.c ’'-R$ORIGIN/../lib:$ORIGIN/../ABC/lib’ \
-L/opt/ABC/lib -1X -1A
$ elfdump -d xyz | egrep 'NEEDED|RUNPATH’

[0] NEEDED 0x1b5 1ibX.so0.1
[1] NEEDED Ox1bf 1ibA.so.1
[2] NEEDED 0x18f libc.so.1
[5] RUNPATH 0x1c9 $ORIGIN/../1ib:$ORIGIN/../ABC/1ib

KB, XTI 1ibX. s0. 1, HISTTEER R AR -

$ cc -0 1ibX.so0.1l -G -Kpic X.c ’-R$ORIGIN:$ORIGIN/../ABC/lib’ \
-L/opt/ABC/lib -1Y -1C
$ elfdump -d 1ibX.so.l | egrep ’'NEEDED|RUNPATH’

[0] NEEDED 0x96 libY.so.1
[1] NEEDED 0xad 1ibC.so.1
[5] RUNPATH Oxaa $ORIGIN: $ORIGIN/../ABC/1lib

QR 4 H BT LEETE fusr/local/xyz T NI TR S FHH e 28 i A Sk @ vz DL R A2
TE 55z -
$ ln -s

GRTEIRR PATH S I0 /usr/local/xYz/bin. MIEARR T xyz B4Rl
BRAEN, DIAHEARRII -

../ABC /usr/local/XYZ/ABC
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$

ldd -s xyz

flnd object=1ibX.s0.1; required by xyz

search path=$0RIGIN/../lib:$ORIGIN/../ABC/lib (RUNPATH/RPATH from file xyz)
trying path=/usr/local/XYZ/1ib/1libX.so0.1
1ibX.so0.1 => /usr/local/XYZ/1lib/1libX.so0.1

find object=1ibA.so.1; required by xyz
search path=$0RIGIN/../1ib:$ORIGIN/../ABC/1ib (RUNPATH/RPATH from file xyz)
trying path=/usr/local/XYZ/1lib/libA.so.1
trying path=/usr/local/ABC/1lib/libA.so.1
libA.so.1 => /usr/local/ABC/lib/libA.so.1

find object=1libY.so0.1; required by /usr/local/XYZ/1lib/libX.so.1
search path=$0RIGIN:$O0RIGIN/../ABC/lib \
(RUNPATH/RPATH from file /usr/local/XYZ/lib/1libX.so0.1)
trying path=/usr/local/XYZ/1ib/libY.so.1
libY.so0.1l => /usr/local/XYZ/1lib/1libY.so0.1

find object=1libC.so.1; required by /usr/local/XYZ/lib/1ibX.so0.1
search path=$0RIGIN:$ORIGIN/../ABC/lib \
(RUNPATH/RPATH from file /usr/local/XYZ/lib/1ibX.so.1)
trying path=/usr/local/XYZ/1lib/1libC.so0.1
trying path=/usr/local/ABC/1lib/libC.so0.1
libC.so0.1 => /usr/local/ABC/lib/1libC.s0.1

find object=1ibB.so.1l; required by /usr/local/ABC/lib/1ibA.so.1
search path=$0RIGIN (RUNPATH/RPATH from file /usr/local/ABC/lib/1ibA.so0.1)
trying path=/usr/local/ABC/1lib/1libB.so.1
1ibB.so.1 => /usr/local/ABC/lib/1ibB.so.1

E-TEE T, W LLE I H A dlinfo(3C) FITRTLD_DI_ORIGIN fR KK H bR
TR o ZRIRISAE T F 105 [R) S BRI 7 i 40 /2 25 R v g LAt ST

TEM
fEZ2IRE . JA R sorTGIN FIF B R Bl {5 B RIS A e iF X Hk Ty e . il
AR B 40 R AR 2 S

$ORIGIN/../lib 2 KHYEKAERA R AE A 1 fT P TSP AL E R R E L - HE s I
(B SKRR EFFAERE o AHE S RS LTS A H R ATRE S FIM (M $oRIGIN Y% 4278
5

LU RBIE R, WRAE 2 2t B PR S i $oRIGIN. AIRE 2% A X ae 23 Al -

R 2 e

cd /worldwritable/dir/in/same/fs
mkdir bin lib

1n $ORIGIN/bin/program bin/program
cp ~/crooked-libc.so.1 lib/libc.so.1
bin/program

. using crooked-libc.so.1
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EHKERHRFI

A AR SERIRE S crie(1) $FEE 1L 2N TR P BEDS (] $ORTGIN HY IS H 3¢ - (L
TR EH BNV RE X HARE ST T @SR U EEREAR -

F10E . ERAHSFENSBRICELKENY 231


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1crle-1

232



L 2

L 2

£ 11 =

A A%

FEERm R AR AL T REER R PR 0t 7 8201, TS BB e e i 1) W AR B RE LA
KOz AT SR RE P AL B DORE - EOEFXEEER [T, BR T 7 Rl L= AT A& 2
b R DT B R G RS IR AN TR . ARENEE T IR

® ld-support— 55 233 TT-IEY “BERGR &% SCFF 2 11”
»  rild-audit— 5 239 U BT REBER P B T 82 11
= rtld-debugger— 5 249 TP “Z1THT R BERR 7 R IA S 42 1

HEiEmiE AT S R O

BERR Gl s nT TR Z4R0E, LA RRFT T SOIF DL R R IOR LSRR &5« AR
REHEBGX L 20 i R A S AR -

AN T 1d-support £ [1 o lid 5 1 7] DU &S AP FHEERRE _Bid w] DUE
B B e R AT P B R B EE ST A i A SR 280 = (PR I3 L1 A0 79 1 R R 1 9
BB G bR s DA B2 make(1S) SEFIRRF o B £ 4w i iy (0 P L4322 [1A0 B v 85 o2 H R ST
FRERTAEE o make SEFIRE P (E A HLER RIFIREFE R -

1d-support £ [ SRt — 802 A S 4 LTBIRE A STHRFIZR ALK 1220 TR 1B e Gkt i e
HRE A o TEBERR G ER 1 AN TR B 2 1 2 PP ) R B S IR

A O, B %2 el f(3ELE) 259 RIS ERE =

AR s & O

B gERE  HE 52 — N2 it S6S SUPPORT B 25 it Bl flf Fe w2811 - S LT HR 3t
HISZHEIE o IR AR B E 5 0 BR R ST RS R AL

$ SGS_SUPPORT=support.so.l:support.so.2 cc ...
-SRI THEE A SR E o Al LIFERE 2 A -S L -

233


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1make-1s
http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN3Delf-3elf

SERRRIERE SR

$ LD_OPTIONS="-Ssupport.so.l -Ssupport.so.2" cc ...

SRR I HAR UM - BE R s 2 5 ] d Lopen (3C) $ZIEHE & 5 RN 41 7T 4 1> 32
FHE o MFABIMAEIA A -5 G, W& e Bt R i AR AR U SCREE - 98

Jiis I disym(3C) FER B AN S UL A BT SR LT BIRE « IXEESTR IRl 5 2 1E
FEER SR B AN I B -

RIS TV FE B B R AR A ELE R OR 20 nTLUE 32fud 64 i - HXHEZL
TFEHEE. B2 ILE 234 TUHRY 32 (VML A 64 (A5 o

32 A IFIEFO 64 LIRS

4155 28 T “32 REEFEIRI 64 (TEFE TR . 64 (rfEHEgwET 22 1d(1) 7T LA K 32 i1 B
FESCEE o AN, 32 (rbehegtr s nl DU BE 64 (7 EERSCHE - X T A B AR SOfE, 6
TSI

64 L H ARSI SCFFE LI2RUUT 32 LB ARSI R . HU2 DL 64 JyJEEREsRE - Bl
ld_start() Fl d_start64() - METILLYE . PIRROT 2RI S A A2 I T 32
(LM 64 MM A I H RSP .

AT LLN sGS_SuPPORT M85 AR B FETE 32 8L 64 f5%k. F H. ] LU F 4k 15 G £ s 1% 701
-2 1d32 Fll -z 1d64 & X - BRI E K o JXEEE I BE 47 Bl iE W B2 gm R 2a 1 32 (128K
64 1 R RMAERE « B LIRIE. AT7E AT BE A HE BE B iR 23 A A0 1E I N HE B 9 2R S0 ks
i

XFEFEOERLY

Ffi /A 1d-support £ [137E LS tink.h HHE S - B 82 L S8 N EAR) ¢ RS ELF
A . A LLEE ELF V5 1A libelf ¥o 7 ELF PR BA « 58 libelf ABAIUHE. 155
UL eVF(3ELF) o DL 2 [ KA 1d-support 2 14248, H AR FUHAR 5 72817 7
Wi

1d version()

B KB R B T R B AR S SRR 2 I W) IR T -
uint t 1d version(uint_t version);

e e s (01 FH AT DA SCHSFAO B e RS ) 1d-support £ ORI FHILEZ [ o SR AT
LRSI R AR 2 715 5K B R A BR AR iR [ S 4R R FH I RRAS = It A i

%9 LD_SUP_VCURRENT -
PR PR A PRt B2 0, WK ) 4a S F745 51 LD_SUP_VERSION1 -

AR SRS ER Bl AS Lb_sup_VNONE IR B2 g i 5 FLEN B M TCAEAT $s . HLAEAR
AR OU N AREEEAT o WIAGR BRI RRAS 5 Bl H5 G BB 4 BT S F5 Y 1d-support #2
CTRRAS . WPRE & i Ban iR, HEERg i a5 T« SN0, fEREER
1d-support #2 [THRAHY) SCRF ARSI T -
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HERRERE S RO

1d start()
R BT E VIR SE R FE g R i 1T 2 SR RIS THIE AL P e A S

void ld_start(const char *name, const ELf32 Half type,
const char *caller);

void 1d_start64(const char *name, const ELf64_Half type,
const char *caller);

name 5T QIR tHSCHEH o type sen i SCEEEAY, WTLLCH ET_DYN ET_REL B
ET EXEC. TE sys/elf.h HHE X o caller 2 AR ORIN AT, #H  /usr/bin/ld
B /usr/ccs/bin/1d o

1d open()
b PR 2 R R A\ B R R R ST A o RN L suP_VERSTION3 FHIAS I kL PR K
Fbid file() HECEA B KW RIETE - KB ARIF SRS O ATF - ELF A
UL R BRI SCA 4 o R O DL o] BRI {E 15 0
o RIS I BIEAA ELE SCHE o FERXFME OUT . N SRR B BT ELF SCHFRO A
FrE ¥ 5 8R ELF #ARFF - 152 1 el begin(3ELF) [ ELF_C_RDWR S % -

o A] DU RO B R A SO - TR OUT s N FH 5538 SRR ORI
R B SO IR TF A ELE fEIRTT -

FEXPRME ST . ol DUEE A R ASCPF E S BB A PR s A 2 R SR 4

void ld_open(const char **pname, const char **fname, int *fd,
int flags, EVf **elf, ELf *ref, size t off, ELf_Kind kind);

void ld_open64(const char **pname, const char **fname, int *fd,
int flags, EUf **elf, ELf *ref, size_t off, ELf_Kind kind);

pname & AL PR A SRR AR F o fname & B0 BRI S A ST SCHE S o fname
THH 2 pname WEEAR LR o pname F fname ¥ 7] FHZFFEE IR

Jd BRGNS SR« BERGATT ol e scRpE M), HATH SRR T al& ]
EHERGREAT o T LLREMED -1 WSCPHERTT . DLERIRR B2 -

E - W R B GRAR AR A A UF Ud_open () RFISCHFREARTE . ML 2% 1d_open() 1 fd
WIEIR N -1 AP VTR AR 5L I i 6 A AR X i O - ARAHE -1 2 2
1d_open (). MITCEECHHBLRIARTE , SZHFEE AR BV AHIATT -

flags ¥ BN BER R Ay RBOCAFRIT 20 aTDGZRAT — el e S

®* LD SUP DERIVED — X fFH A BAEMm ST BEIEEN -« SXA-Z M -1 IR
Ko B SRR TR TR B

= LD SUP EXTRACTED — SCYFHEEVE UARY o
m LD SUP_INHERITED — SCHRVE @ 47 3= H AR S B MKH I Fk BY -

WRRIERE flags (B, WIRMAEAE 17T B2 1 5 A -
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SERRRIERE SR
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elf 2 A SCIFRY ELF ATT o CAREIRTT it SZ 4528 < 1] EUFTHY ELF SR 1T nl & [ml
EHER GG - 1 LLRIEHED o i) ELF #RTT . DLFIRR RS2 o W1 elf flik
55 MR R A SRR T ref R TT S22 VARSI ELF AT  off ZUR AR
PR AR SR AR -

kind T ASCHR2ERY, LR ELF K AR B ELF K ELF. 7E libelf.h FH5E Y o

1d_file()

LK RS X B i A BE SR SR O STV A » o EES T SO B b P 2 TR 2
A FH I BB -

void ld_file(const char *name, const Elf _Kind kind, int flags,
ELF *elf) ;

void ld_file64(const char *name, const ELf_Kind kind, int flags,
ELE *elf) ;

name & ZL BRI A S o kind T A SRS, AT D2 ELF K AR BR
ELF_K_ELF. {E libelf.h FHiE X o flags FBF N EEgmR aR RO T, I ER
A5 5 1d_open() [ flags S BX IR R E 3L

®» LD SUP_DERIVED — XfF# M@ fEan 1 TH WeUE @M « SXFEM - LI FRAE
R B SCAFAR ISR IR -

= LD SUP EXTRACTED — SCFHEHVE UA%Y -
® LD SUP_INHERITED — X PF{E e 17 4= B AR SCHRI MR IR Y -

USRI flags (H. NIFRHELER 1T Z2FEE T A S -
elf 7E4 A SUHFHY ELF SR TF o

1d input section()

I PR B S B A SR — TR ETERE R R R A B 2 5 LR T L B R
2 R P2 A RRAS LD suP VERSION2 FRS AL B o I pRESCR [A] T
Ud_section() Z0ER. 5 & (X B H SCHR & T TR

void ld_input section(const char *name, EV1f32 Shdr **shdr,
Elf32_Word sndx, E\f Data *data, ELf *elf, unit_t flags);

void 1d_input section64(const char *name, E1f64 Shdr **shdr,
ELf64 Word sndx, Elf Data *data, ELf *elf, uint_t flags);

name SEFIATTHIAIR o shdr 2$5 1A BT LIVFEET o sndx BRI ASUHFN T &

5l e data 2¥E 1A RERERSE (X BUFEET o elf s2FE MUY ELE $5IATFUFEEL - flags
R PR -

7K WE i E i BT A LT Sk H T Sk BT E tshdr K TERN o BERE YRR #R
M d input section() iR[BIES *shdr FTHE A1 HY19 2& A5 E AL FE T

B BT L EE I TS EUF_Data ZZ XM d_buf 55T, AT DUE SRR - X R

AT AEATE SRR PR IEfIR B ELF_Data Z2 XTI d_size JUFR o A TRk LR
—ER AR F d_size TERIRE NF AT LUA R SR W B -
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flags FEXARMIWIATE N TR uint_t BUETBE o BIRTEREAM ST o ] e i 2 4
SECCR AR EAR S (HE S BREEE EThRE -

1d_section()
b BRI ECET X % R 20 SO RS A SRR B A O BAE R T 7 B L B
Z AR 18 F b R A -
void 1d section(const char *name, EV1f32 Shdr *shdr,
ELf32_Word sndx, ELf Data *data, ELf *elf);

void 1d_section64(const char *name, E1f64 Shdr *shdr,
ELf64_Word sndx, ELf_Data *data, ELf *elf);

name JE5GATTRIATR o shdr 2¥E [0 LBETTSLAVFEET o sndx 250 A SRR &
5l e data 2¥E1A RERERSE (X BUFEEL - elf ;218 M SCHF ELF SR 7O $5ET -

I BT BRI EFTIE ELF Data ZZATIXAY d_buf FEEF. W DUEECESE - X
BT AT E SRR PR IERfIXE ELF Data ZZIMIXHY d_size JTLER o X T BNl LR
—ERI AR o d_size JLRILE NF Al UG R MR Ao B i B -

S - I H SO BRI & T A 251 Wd_section () FETHR & o {5 FH B2 4nAE 23
-z strip-class PRI &7 o BT SHT SUNw COMDAT ZLFHEL SHF EXCLUDE FRiR T &
5T o ESILE 295 TUHAY “COMDAT 1 fl1# 12-8

1d_input_done()
FRAS LD_SUP_VERSTON2 AN AINHY L R A5 52 i A SCHRAL PR 2 Fa {BAE 0 il tH SR A T
i &) Z AT A -

void 1d input done(uint t fﬂags);

flags FEXARFWIATE N TR uint_t BUETBE - BIRTERFAN ST ol e i 42 4
SBCCREAARENR S, (2 S pR IS E TR -

1d atexit()

It BRI RS 52 I P 22 G BRI R
void ld atexit(int status);

void ld atexit64(int status);

status 215 A RE FE R AE SR [ 1Y exit(2) 8%, AT LA EXIT FAILURE 5§
EXIT SUCCESS: fE stdlib.h FHRE X o

X FEO RG]

AR @I 7 — N ShimE . A RoR 17 32 (B H2 g fE i 8 Hh AL P 0 (e ] B SE AL
EES SRR 7
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$ cat support.c

#include <link.h>
#include <stdio.h>
static int indent = 0;
void

1d start(const char *name, const E1f32 Half type,
const char *caller)

{
(void) printf("output image: %s\n", name);
}
void
1d_file(const char *name, const Elf Kind kind, int flags,
ELf *elf)
{
if (flags & LD SUP_EXTRACTED)
indent = 4;
else
indent = 2;
(void) printf("s*sfile: %s\n", indent, "', name);
}
void

1d_section(const char *name, E1f32_Shdr *shdr, E1f32 Word sndx,
Elf Data *data, Elf *elf)

{
ELf32_Ehdr *ehdr = elf32 getehdr(elf);
if (ehdr->e_type == ET REL)
(void) printf("s*s section [%ld]: %s\n", indent,
", (long)sndx, name);
}

I SZFRF AR T VibeUf SeH@ B TR 2 g A SR BLHY ELF V5[] BRI £
elf32_getehdr(3ELF) o I3ZH/E I i FH DA R i A2 K

$ cc -o support.so.l -G -K pic support.c -lelf -1lc

CUT 7R BIRR AR 7 D] B (S AR ST A St R A 2 1 S R P R e T = 2R A 12 W
B B -s WU AT DU PR IR E . 8 W] DAY I S

$ LD_OPTIONS=-S./support.so.l cc -o prog main.c -L. -1foo

output image: prog

file: /opt/COMPILER/crti.o
section [1]: .shstrtab
section [2]: .text

file: /opt/COMPILER/crtl.o
section [1]: .shstrtab
section [2]: .text

file: /opt/COMPILER/values-xt.o
section [1]: .shstrtab
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section [2]: .text
file: main.o
section [1]: .shstrtab
section [2]: .text
file: ./libfoo.a
file: ./libfoo.a(fo0.0)
section [1]: .shstrtab
section [2]: .text
file: /lib/libc.so
file: /opt/COMPILER/crtn.o
section [1]: .shstrtab
section [2]: .text

E- N TR EEED TAOREIT BRI R A GRiE SRR TR S Y
X ZHRTANA -

EiTHEEE R EITEO

{45 T DL rtld-audit 35219717 55 SRR AT SR S MO(E 1 o reld-audit 32 152800
BRI — VB % AN B BB R « Q1S R — e A WETT
o 3R 2 E R TR R R B T AR o o ] L (8 RT3 8 15 ] )
TE

o RIYER o AT DU U R A
o S5RANBERSUHHREER -
o EARIESRSF Z WA TRITF SY0E o AT DU H T S OX SEEE .

o EE A R R AR A AT IR A AE RGP, AT DUH T e 8 i B R[]
{H- 1ESILE 360 TR I RERERR (Fre TS 7. aTDUsd it EE s
WS HREE -

TIPS A E A= BRSO KRB R (5 2 - ER. TIE AR B frsC
’?Fﬁﬁ%}fﬂ’]@ﬁiﬁ‘ﬁf?ﬂ BIRZERIA o ﬂﬁlﬁﬁé)u_ﬁ 55&%%’%)\/\%
BRSCERRY SEEN B (SR AR 1R 56 A8 2% o rtld-audit £ [ 2 A B R HEME— ) 2R 2

(] . Fﬁ?i’”ﬁ-tﬁﬁlﬁﬂﬂﬁﬁ b 44 FR 2 [ o] B R E R R e AR A T 1E o 4 el o L 2
AN

Profiling Shared ObjectsH 7/M4A % 3 52 H AR SRR AT I HC B B AT 28 170 DTHR
‘BB I BRI — Rl -
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AR (A

AT R 7 B s S T AT SO 5 ARG ISR E I 24 iR AR ST Y B £ 1)

%, T X FRE P AT 1R - BRI S5 R B T N AR 7 FR g B AN B AR S
- /usr/include/sys/Ulink.h FHRE ST LBEEA LSS LE RS o 0@ N R FE 7 (19 B FRSCRAT
E%iggi;i;%%?ﬂl%ﬂé?ﬁﬁBﬁﬁtﬁ%fﬁ@%ﬁiﬁ@ﬁ”?@o I S P S B R TR N R P 1 5
ANTHY BFRZE (] -

AT R R 7 th i B AT B o IR R R DA R] 2 F Ry B b S
BIRIVFIR T BATYES - . 2 TR 3R e B CME— R m g, N
if ] B 1k RS B A BE S ML TR BE R e N RO(E R AR 55 - AL, AR R
AEMEIT libc.so.1 8K libdl. so. 1 SEfLT g AR KT MIB T THT BERFE -

/usr/include/Uink. h HUE SCT AMBRIATRT . FT5E SO FIRE 7 RIS TN R ER R e A B
PRSI -

#define LM ID BASE 0 /* application link-map list */
#define LM ID LDSO 1 /* runtime linker link-map list */

BR T IX PR R BE RS SR DASN . i T R R b s v P A R R A B 12
WS HIZ o Horprig MR U RS Bt — M — 0 FFRZ2(A] - rild-audit 22 6 B
CHYH TR TR BE B 113 - (A, 7ER R T S9P@ E k. A K&
P o B A rtld-audit SZRFZE 2FEE —HE— (BT RERBRETPRIRTT -

7 L AT U] dtnopen(3C) K i FIFRF S ML TIZS - 1 dimopen() 5 RTLD_NOLOAD
A 2 BRI AR T LY A RSP BT 5 B A F L -

CIEBE TR

Y A T 2 HAEAT S = H ARSI A BT A - (B2, AR RN
BT R R I — 1

w LR BT R K -
ZEANERTCEM TR 2 MEO IR RS .

YRS FHIMNGREE . MH T A LU S it 15 SUROApsi e - Bilan . an st ee
M printf(3C), NIHTFFEELAE L5 tibe 2 [MIFIAKHIIE - 155 UL 47 TR

AR EAR SO S - TR A ME RS PRSE, , FTE RS A
27 IR Libe JTEEER AT 5 51 « WERE I FERIBT tibe, SRR PEEAN
FHARCAHY Uibe.so. 1« —RiRRAH 11 R I AT P BE B 1) RGP @ ZK . 55— Pl
A T BT REER A S R R EK

SR PREE R B LT 122 218 SRFTH B AT 155 (8 A BE e AR AR 1Y -2 defs LTI -
H o ARG 12 (U H R PN S ME— S, U045 5 malloc(3C) « B LFIZER
VRREGE IR B ], TR XA AT BE 2 JE 8 S N R AT 9
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i - HLEE AT LU mapmalloc(3MALLOC) K7 HC A BRI 73 Bic 77 32 AT DA 55 8 FH
7 368 {5 FH A (AT 73 5 SE RN A AE

EREITED

rtld-audit £ [Tl DLN WRO5%E 2 —RIEH - BT 28R — st E R
SCPFHITE R A -

» EEARCE SRR E DS NIRRT RS BB E 1T - 165 UL 241 11
FR S0 SR o TR P o JEI T RIS THS o] P E LT R A S K R ER
T IS B AR SRS B

» JE AR R b AUDIT E X — 1 NIRRT R ERH I - @il KRS
Wil E XS -z globalaudit WA WAl HREFEHAEREIT . ESILE 242

T LR EREITREF . @7 EEE TH TR M A S5 8
FE 7 P R A 2078 B AR SCEFE R S B -

X RE SCRURE P YT EIIER — D . HA &8 dimopen(3C) 2 ARILLE
FRMRELE EHAR SRR o B A HARSUF AR A B R L REE M SR« (A
dlsym(3C) AIEZR BN BRI E THIIRE - ER ARE R U TS R A A R B 2 1
FHERENH IR -

TN R REENEE R E . StEE0 T BT 32 Bz T
Fr R n R BB BT (5 H (N /1ib/secure fll /usr/lib/secure o X T 64 i HFR
e, E{EEH FE /lib/secure/64 fll /usr/lib/secure/64 o

i - E B SEAR B LD NOAUDIT I E NAESE . FITE B TR 2 it -

LR BEREITIEF

s S B g A L T - p B -p AR E AR SCHRRS . 0] AR E JRdl e o2k . fildn. ZE{H A
LT audit.so. 1 Fi1T libfoo.so.1, HTEREREGMERIT (A -p ETE SREK -

$ cc -G -0 libfoo.so.l -Wl,-paudit.so.l -K pic foo.c
$ elfdump -d libfoo.so.l | grep AUDIT
[2] AUDIT 0x96 audit.so.1l

FEIZTTHS . WRAFERL T ARIRET . MR AR IE - 5. FShRRBEIRSEHR
HfE B AL B B H T -

QR B A AL, SR A 2 2 o R R B S 2 KRR - &
PR ATREL M HIME R T ER R ERF AR THAY B bR SO a1t H bR S
WO o B0, QSR A R R PR AR T 1ibfoo.so. 1, M2 Xt I FIFE e AT AR
W TR ELAORI 35 i
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$ cc -o main main.c libfoo.so.1l
$ elfdump -d main | grep AUDIT
[4] DEPAUDIT Ox1lbe audit.so.1

AL AL S PR B 2 S B m A (% 8 5 BT A AR e Sl AR GRS
B o SRS G AR -p I, 3 AT DUFE I H ARSI BRI SR AR B 1T -

$ cc -o main main.c -Wl,-Paudit.so.l
$ elfdump -d main | grep AUDIT
[3]1 DEPAUDIT 0x1b2 audit.so.1l

IERERHEITER

B AL R Lo AUDIT T DLRAE )R RSk . Bl xR
audit.so.1, IEFEEARE Al I T #H HH R HIFER main LR %L F AR 7 O BT ARSI -

$ LD_AUDIT=audit.so.l main

T iE RN R R EE LR F LA K -z globalaudit 2EM. 8 o] DASCE 4 J5 6
o iGN, JEi B gRiE aR i -p ZETiA -2 globalaudit JZEM. A] DLAR RN AR ST
main LS A 2R HIF -

$ cc -o main main.c -Wl,-Paudit.so.l -z globalaudit
$ elfdump -d main | grep AUDIT
[3] DEPAUDIT 0x1b2 audit.so.1l
[26] FLAGS 1 0x1000000 [ GLOBAL-AUDITING ]

Slibul IJ{J:E—WL?EUE?H HYH T2 S BRI T %8 5 R R e BT R 2025 B AR S
ARIER -

HiTEZRORE

N THHIREER L T — 1802 1 cookie - cookie SEREAR BB H bR AR EIRT - £ )
RN EFR SRS, 2 1a_objopen() BIFEFRHE T — P HI4E cookie » I cookie & 5[]
22 ANBIEDE B BRI SE B Link map HIFEET - HIE, la_objopen() FIFER] B B4y

Ao, HaR B REITHEEEREF (8 H cookie) o MEHLHINFR IR FFHRAE T —Fh{t FH &
NS BRSO H B S50 AT A o S8 LT IR A A B e B e i 7 12

JE I rtld-audit £2 (AT DR L DT - EXPE T, N—DE iR 7R ERE R
B2 N —PE IR E S TR - [FFE. BH— DR @321 cookie R %
HET—PDHEIURT o RS HA S T AR T R N . — i TT
VB AR B O 2 T REEERR R B S 5K cookie - B UK BERHE 2 1L /G THIHY

Eiﬂiﬁlﬂf*%%ﬁ%%% o WML NAZTHATHE B RE A A ME L 2 58 ST SR EE
B cookie {8 & -
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BT O R

rtld-audit £ [TH2HE T DU GRS o X Se@lRe 2 IE I Pk (I 11T 3B

FE-NTRALTE, SHA R ECE RSO R E B DS | 4o HomH A RR - 6l
. Xfla symbind32() Fll la_symbind64 () F5|FHZHEE N 1a_symbind() «

la version()
AR T PR S TN BRI 5 0T 2 ORI DR T o BRI 2 1 B A
BT -

uint t la version(uint t version);

JEA T BB R e i H ] LS i B & version B rtld-audit 322 L1 SREFHELEE T o BT
JE T DRSS AR A E 5 8 LB LR . R B8 o JE FA s AR o LA T8 &
M 7usr/include/link.h H15E S Y LAV_CURRENT o

AR R R BE R B RA & T T I R R 7 BTS2 FFY rtld-audit $2 1169
A M2 B A L LT

FERE IR B T — D ELZ A cookie - THS ILEE 242 TIHFRY “H T2 152 B -

TE la_version() WHHZ G TJ’ la objopen () FIFEHAT T FIREA - % —E AL D)
*TWﬁYﬁ‘E’]’fﬁ&%%ﬂE B 3 R R LS TR R AR R R RS .

la_objopen()
I ABIRE AR IZ AT I B R e 268 BT E AR ST A -

uint_t la_objopen(Link_map *Imp, Lmid_t Imid, uintptr_t *cookie);

Imp TEBEEIHT H AR SCPE R RE R o Imid PRI T B AR SRR BERR LT 5]
%o cookie FEHHIR AL MPRINTTRUSRET o REBRIREF 2RI N R SCAE Imp o HTHE
A LEHTHRE AR IRTT . DASE S 4 AR IR LAt rtld-audit £2 [T EIRERY B BRSO

la_objopen () BIFE2 iR BIFRR 5 L H AR SUAFH R RF S 9T EIE - IR EHEE
/usr/include/link.h HV7E A LA N {E SR .

» LA FLG BINDTO— Hi1f Btk H bR S HEE -

= LA FLG BINDFROM— Hi i3k Btk H AR XRS5 E -

TR, B Al DLE BB 1a_ symbind () WS ORAT B FRSCH: - IR EHE NS
ForgERE RS E ARSI -

Filan. wiFRER AT LA AR A libfoo. so F| libbar.so FI4TE - f 1a objopen() AT
libfoo.so 2 XA LA FLG BINDFROM- ¥ la objopen() AT libbar.so &R [H]
LA_FLG_BINDTO-

B FEZ ] L 1ibfoo.so 5 libbar.so Z[HIFTEYEE - Ff 1a_objopen() F TiX
A B R SCPF29R B] LA FLG BINDFROM £l LA FLG BINDTO -
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TR ] LLUS T3] tibbar. so IFTHEYBE - 4 1a_objopen() FiT libbar.so &R [H]
LA_FLG BINDTO. FITH la_objopen() JFH#} 21X F] LA FLG_BINDFROM-

{3 FHH T RRAS LAV_VERSIONS > R —DFRIRBNAS AT AT LA 1a_objopen () T £t
BRFHETIRT « EXMEN T, HIFREFASREIFFSYHERE, HE Taes
At mICE RS LB AT ST SRR T S YEE - ZIgH T RE 7R B A
fA[¥RZE - 1a_objopen () VA N RE B I FEFHEHE | — PDWILE cookie. B 2ATEFEL
la_preinit() 8 la activity() VAR ATFHHY -

la_activity()

L AR T S A H LT R IR TR TR L TR 2
void la_activity(uintptr_t *cookie, uint_t flags);

cookie FRIRVE I HEFZL G AR B AR S o flags FORiG s, 40
Jusr/include/link.h HHATE X -

» LA ACT ADD— IEFE[AISEFZ LT 511 ZR Fhifs il B AR SO
» LA ACT DELETE— IE7E M FZHL 51| 2% Fh IR B A5 S -
® LA ACT CONSISTENT — ELZE5E Rk H AR LGS -

FERNAS FTHU TSR T SEBERE 7 05T 1a_objopen () W 2 f5 . TEXERE IS SRS
FA LA_ACT_ADD{EZN. LUFE/RASIN T HrAOMRm - X T4EIR % ARl dlopen(3C)
. WS WHNED) - A diclose(3C) MIBR B FRSCHHES. 218§ LA ACT DELETE
G0 -

LA _ACT ADD Fll LA ACT DELETE %05 Jy FillAlt 5 4 A4 AR R - 1E—LE1E I
. RHWEMTTREEMAR - FU. GERE R 2R EN . WA IET E
BRSO T RE 2 53— B 3T AR SIS o @R . fini ST S BGEIRZE AHT H IR
. MIMIER B br kb 2 S B IEt RS - LA_ACT_CONSISTENT (& BITE(EAT H %
SAFARINBIBR A E 2 5 & 42 AR S e fe s B P R B e 5 51 3R — 2K

PE o B N R SEPREE R M2 5 HAH(E LA AcT ADD FI1 LA ACT DELETE
N

X FEI TS LAV VERSIONL % LAV VERSION4 {N41%f 4 & it e e i A
la_activity() « X FH A LAV VERSIONS. JElR e it He R il SEBUE sh 1 - 155D
HOE PR — RN AR RE LT AT cookie o BAERTILIE BhHE AV HE LR 6
It cookie FIINEE . 18 B ST RER# 127 E1T 1a_objopen() WA - 1a_objopen() 1
FA PRt — A 3o N R B 2L BT A W 4R cookie » 155 ILEE 242 TR “BI LHZ 152
5.

la_objsearch()

AR A SE R B TR o R B PR AR S A

char *la objsearch(const char *name, uintptr_t *cookie, uint t ﬂugs);

name TR RN S B B2 E o cookie TRINIEENE RN B RS - flags TR
name WIRIRFIGIE 772, U /usr/include/link.h FIATE X -
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= LA SER ORIG— WJIATEZE LR . W%, IHLARERIC T DT NEEDED Wiy L& Ek
FHEEMEL dlopen(3C) RIS 5K -

= LA SER LIBPATH— E.42i@jd LD LIBRARY PATH 4Gl &R -
® LA SER RUNPATH— L@ 1TSARH A 1 B& 124 -

® LA SER DEFAULT— 2%ﬂ%iiﬁk%i%@%?%%%éﬁﬁﬁ#ﬁﬂi_i’E%%%é%o

= LA SER_CONFIG— E&1R4 U B HC S0 - T crie(1) -

= LA SER SECURE— &1 IQQ#F¢¢ﬁ§ﬁ:¢ré§E§$RSZ#FO

REE 2 FEIB T B RS 7 RLZ AR S BRI P R ER AR 4 - [E TR IZ BRI
B o IR BRI LT R 2R [A] name -

la_objfilter()
B FIFE LT UE AR 3E AHTHY filtee I E A - 16 S ILEE 126 TUHIY “IE it sy L= H
B -

int la_objfilter(uintptr_t *fltrcook, const char *fltestr,
uintptr_t *fltecook, uint_t flags);

fltrcook FRIRITUERS o fltestr $517] filtee FFAF H o fltecook hRiH filtee o flags 24 Rl AR AH
Ao X Tt pEESHl filtee. la objfilter() 7E la_objopen() ZJ5EHM -

[ERNF RN % B filtee « AU UE &3 (6 17 DL B LT 2 2R [ HEFH -

la preinit()
AR TR EARTE B SUE 2 JREAE R IR 52 R R RE e 2 i 2 — K
IR -

void la preinit(uintptr t *cookie) ;

cookie VRIRIE SRR FE B AR SCHF, @ NS T HUT S -

XF FHUFARA LAV VERSTONT % LAV VERSTON4. A% 2 5w tH e+ Ud F

la preinit() X FE{TA LAV VERSTONS. [l B i1 #2 % A 3K HL preinit 5

F o preinit AR AL — D FORN HFR 7 HEREBLETHY cookie - ELHERT I preinit I AT
HRFIEHIIL cookie FINZE . 1 E SEX W& H 17 #1T 1a_objopen () Wi

Fl - 1a_objopen() iR — RN F R 7 B BRI B 946 cookie o 155 L
5242 TIHRI “HiTFEEIE B -

la _symbind()
FEE @ 1a objopen () FRICH T-48&E @AM A HFRSUHE 2 R TR ERS . 2
FALL B -

uintptr_t la_symbind32(ELlf32_Sym *sym, uint_t ndx,
uintptr_t *refcook, uintptr_t *defcook, uint_t *flags);

uintptr_t la_symbind64 (ELf64_Sym *sym, uint_t ndx,

uintptr_t *refcook, uintptr_t *defcook, uint_t *flags,
const char *sym_name);
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sym ;ERIERITFHEEH . L sym->st_value FoRHTRERIFT 5 € SLATHILE - 152 JL
/usr/include/sys/elf.ho lafsymbind32()Eq*%sym—>st7nameUﬁ%%?ﬂ?gﬁﬂgz&ﬁﬁ?%%

HFR - 1a_symbind64()ﬁTﬁE%@sym->st_namefﬁﬂﬂgﬁﬁzEﬁﬁﬁjZ##ﬁzﬁ?aﬁ%%?9%§§[o

ndx TP E BARSUEIEIS A S RINTF S E 5] - refcook FRIAA LT S5 E fx
XA o HEFRIRTF 51552845 1a_objopen () BIFRHIARIRTT AR, I BIFE 23R A

LA FLG BINDFROM- defcook BRiHE L ILAF SR E FRSCHF o MARIRAF 5% 84
la_objopen() FUFRIAFFFHIE . IR L2 R Bl LA FLG BINDTO -

flags 5816 7] DA% 18 S0 E R HIAE R AVEREIT - IR0 ] A T8 don i 72 6
FERTAREE I o 1Z{E T2 /usr/include/Uink. h HIE SLIUTF S 40E FRERIHENS -

AN ta_symbind () F2HHE DL AR -

= LA SYMB DLSYM— FH T A disym(3C) ifi % AERIFF S48 -
= LA SYMB ALTVALUE (LAV VERSION2) — B SCHTVH 1a symbind () NFFS{EHIR FIE
e -

U 1a_pltenter() 8 la_pltexit() BIFEAF(E, NN Tl FERERERAY AT, XELp]
RE(E la_symbind () ZFAM - BRGIATTSI A2 M AXEBIRE . HiEZ ULE 249
T <B4 CIBR R -

la_symbind () AT CASRAHE DL ARG R Bt BT T o JXEERRE ol B #0182
BO(EELTME) - HEE flags SECRIERHAE -
= LA SYMB_NOPLTENTER —iFZIFT X LT 5 1a_pltenter() FIFE .

e =)

= LA SYMB_NOPLTEXIT —IEZEI X LT S 1a_pltexit() filfE -

IR BB R AL 5 R PR 1 3 B - WS RUAT 5 90 O L R R %R el
sym->st_value, LUERAZHIAUE BAYEERF 58 X o BTHEE ] DU & A E 9 {E
XA ST R [ TEE -

sym_name G T la_symbinde4 (). HAGEATAEMTT SRR X T 32 {i$%
[T, WJYE sym->st_name FERH{H FHILL AR o

la_pltenter()
XEEBIREE RS ERY o AR R AT 2L bric T @A M A~ H br
S Z AR — TR s 2 1 P X SR

uintptr_t la_sparcv8_pltenter(ELf32_Sym *sym, uint_t ndx,
uintptr_t *refcook, uintptr_t *defcook,
La_sparcv8_regs *regs, uint_t *ﬂags);

uintptr_t la_sparcv9 pltenter(ELf64_Sym *sym, uint_t ndx,
uintptr_t *refcook, uintptr_t *defcook,
La_sparcv9_regs *regs, uint_t *flags,
const char *sym_name);

uintptr_t la_i86_pltenter(E1f32_Sym *sym, uint_t ndx,

uintptr_t *refcook, uintptr_t *defcook,
La_i86_regs *regs, uint_t *ﬂags);
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uintptr_t la_amd64_pltenter(E1f64_Sym *sym, uint_t ndx,
uintptr_t *refcook, uintptr_t *defcook,
La_amd64_regs *regs, uint_t *flags, const char *sym_name);

sym~ ndx~ refcook~ defcook ¥l sym_name $ZHLHI{E 5 51521845 1a_symbind () HIEE
FHIA -

XF T 1a_sparcvg pltenter() fllla_sparcv9 pltenter(). regsfa[afi & Eas. AT
la_i86 pltenter(): regs ¥E MR A1 FIMIFFfEay o X T

la_amd64_pltenter(). regs fEMIIRZ fan « WA fEan DL & T4 1B A S B 3 47
@t o regs {E /usr/include/link.h FHZE X

flags $a 171 T LAA% 15 5 908 MHOC RS RO BRI o e RS0 mT FH T8 bond b ot P e
RIAREL 1T - RIS 1a_symbind () FHEY flags 5 A A B T0AR ] -

la_pltenter() A DABRHE DL ARE N E SCY BTV HTH T o iX SR AT A T4 8L
BHE (WEBFE) » HEE flags SECRERHAE -

= LA SYMB NOPLTENTER— ANBEFI X LT 5 U 1a_pltenter() -

= LA SYMB NOPLTEXIT— ANREET X LAF 5 PRI 1a pltexit() -

R BB RS TR L S SR AL B b o WA 5408 I H T 2R R 120 B
sym->st_value. LUERAZHIAE BAYEE RTS8 o BTHE Al DUE & A E] O {E
XPFEYEE TR TEE R -

la_pltexit()
RS R EE R R AL T BRI T AR I A~ E RS 2 TR — T . 21
FHIELBIRE o (e R £ 1 FH 3 AR A 2 T A -

uintptr_t la_pltexit(E1f32_Sym *sym, uint_t ndx, uintptr_t *refcook,
uintptr_t *defcook, uintptr_t retval);

uintptr_t la_pltexit64(ELf64_Sym *sym, uint_t ndx, uintptr_t *refcook,
uintptr_t *defcook, uintptr_t retval, const char *sym_name);

sym~ ndx - refcook ~ defcook ¥l sym_name f2(i((5 2 5 1% %45 1a_symbind () 5 E
A o retval RYEE REHDR EICHS o N IRAF S 90E B THERLZIR F] retval - BT
JE AT LLR T TR BN R Y {H -

i -la_pltexit() #ETESEHFE T « 155 UL 249 TUHRY <8 H4 IR

W

la_objclose()
IEBIREAEEAAT H AR SRR AT 23 18RS 2 JR ATEN R H AR SCPE Z BT A -

uint t la objclose(uintptr t *cookie) ;

cookie FRIRE FRSCHE, I MZEHTHY 1a_objopen() FFEEN o 24 il & 2Bl 1R [A1{E -
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BITH R FHEITHED

BT O R

LUT Tl SUREIEIE 7 — A eihE Hi SR 7SI T3 date(1) AN LR
E BRSP4 5K -

$ cat audit.c

#include <link.h>
#include <stdio.h>
uint t
la_version(uint t version)
{
return (LAV_CURRENT);
}
uint_t
la_objopen(Link map *lmp, Lmid t lmid, uintptr t *cookie)
{
if (lmid == LM ID BASE)
(void) printf("file: %s loaded\n", lmp->1_name);
return (0);
}

$ cc -0 audit.so.l -G -K pic -z defs audit.c -lmapmalloc -lc
$ LD_AUDIT=./audit.so.l date

file: date loaded

file: /lib/libc.so.1l loaded

file: /lib/libm.so.2 loaded

file: /usr/lib/locale/en US/en US.so.2 loaded

Thur Aug 10 17:03:55 PST 2000

= = iy —
HiTEOETR

Tg/usr/demo/llnk audltwtﬁﬁpkg /solarls/source/demo/system?A#F HERE T 5%
i F rtld-audit £ [ 3R AR F -

sotruss

I BRI E N AR e B S B AR SO 2 (R i R R A -
whocalls

I Y T BB 18 A N FH R e R R 5 5 R ST B PR
perfcnt

I BRI T8 N R 3 1 B R R T ST 1] o
symbindrep

T R 5 9 AR E IR R P S TRI TR 1 S 405 -

sotruss(1) fl whocalls(1) ELHETE pkg: /developer/linker B HT o perfent A1
symbindrep ;e o IXEEN FHRE P AN EH T A 08T -
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EITREEEE RO

B 9% PR %1

rtld-audit SEERHAF7E—SERR ] o B THE T RS IR T A X SERR ] o

£ F v A 72 RS

B AR SAFAS I BN ERER ® T 2B R - S EE B R E B ATl E
PROCAFATBETCIEDIT « B4, X FRARIBERSCPE. SRy il i 23l
la_objopen() W] o HE. FEIXEFRAFFBUEATACHS AT DL 2 i, 1% B R SR A5
WA B SISO AT E AL - B ] BE TR 2 (EH dlopen(3C) SRELAIHR
Kb A AR ERRA - RN B dusym(3C), AT A T RE D . |
& BRAFEAE ARSI TR &5 WIS R A 2R X R 2RI [

la_pltexit() BYAE

{EFH ta_pltexit () RIIFFIE—LERRA] o XEERREE H T 75 2 1 & RO U A & 2 1)
FAFIMEWT, PSRt 1a pltexit() RIEHE  HLESRIE(HA] 1a_pltenter() BIRERT A
R e (EXRMESUT . AT AT BN 52 20 F AR R B2 B BR AT T Fikk -

H TR IX LR BN IZH la_pltexit () SEEEE T - FEAHENG LT 1§
HEGAHH ta pltexit() filFE -

EERRERREY

A /D B R EUTT DL E G A AR O ARSI BOR o X R I — S {5 4
setjmp(3C) &FI « vfork(2) LA KR BILEFIT A 28 M G5 F R FE £ AEAT eR Bl - 932 FE
la_pltexit() M AIEAIRIIME ZHEIRIXLE KL -

T AE T G R ORI R B, DRI A L2 QI 5 2 6 S 291
FEEEH la pltexit() -

E1TR TR A Eg i O
T ERRIF TTIATIF S IRE. AR FEC TSI Aok DU S . I

T 8 5 L 0 T R FH R P e R o 7 [P B i 2 A T R R BRI - X
SRR AR E A AR T H AT A S A R e R s T

ARATAER T R RS i EAt e A 2D S B F S I FE P Y rld-debugger £ - I
2 LR PR R E5 R 1ibe_db(3LIB) HHAT{e AU AREY -

{# ] rtld-debugger 2 10}, /035 K ANERE -

. —DEEZA BRI . BEEREL ISR, T 32 (L RE, B T RE R
¥ /usr/lib/ld.so.1, X T 64 i iFFE. {#H /usr/1ib/64/1d.s0.1
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w IEHIEFE S rtld-debugger £2 LI FERER: . A 82 LR HARERE B
Il o 64 (i HIgERR AT LUEIR 64 0L H FRFT 32 AL EH bR - {HZ, 32 frfaibildefe H e iR,
32 i HFR -

LRI &I HEE RO rTHT SO . BT 8 M rtld-debugger 2
-

rtld-debugger 2 [17] j5 FI B bRIFFREI LL R TEED -

ST BRI IR 2 & -

AL AMIENEED S BRSO

TR 5 TR AR AR SRR -
Bk i R R AR

JE R E RS AFETE -

- \ —_ LN Y —_
ERIFEEMN AR BN E

TR EMLPEE PR rtld-debugger #2 I HFEHEASHE D - SN U LKKEEX
BEEE [ 2 (R T I8 -

PEHIFEFE S tibrtld db.so.1 FTFEHEAY rtld-debugger #2 8582 . H-2 1K MiZE S HIY
#20 o LEETE /usr/include/rtld db.h € X o S5ELFHR . librtld db.so.121HK
MIEHIHRE S AL o BT E . rtld-debugger £2 111 LEAT DL T H#1F -

» (EEHRHRERELRTS .

» TEHRHREPRENE .

SAETHFZ proc_service BIFEEHEL. K2 Hi ik ds L2260 A X Le gl Re sk 7 A itk
e o REEFIREREAE S 259 TUHPHY Il as 5 AFZ LT Aes -

rtld-debugger £ 1€ 1 3K rtld-debugger £z L1 2% (LR 4 o WIRAKAF L5, W
H AR RE R AT I SRR e A A BRSSO TE ARG AN v] EAL T4 —BUIRE

TEIFET T tibrtld db.so.1~ fH#EFE (W) MERER (T HITC
) ZAH{E B -
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EITREEEE RO

E11-1 rtld-debugger {7 B i
AL i3 BRIz

SRR ESIAK

|
|
|
P> I
R rtld_db |
> |
sier|  [Rw R |
B2 1FK |
v v |

[ 7S

X =5 : N AR
A |
|
|
|
HERIE | |
| /proc

|
|
|

iF - rtld-debugger £ [1f{Hfi T~ proc_service #2111 /usr/include/proc_service.h: JG& %
A o rtld-debugger £ 11 ] BELJUERER proc_service F2 17 & R HIAZAL -

f/usr/demo/llbrtld db NHY pkg: /solarls/source/demo/system?}\# MRt T (A
rtld-debugger £ 1R HEFR A SCERAREG] « R WIRER rdb $245E T {HH proc_service A
BORRHE]. HHBH T ATA librtld db.so.1 S HEB O RHWANTE - DL F &1
rtld-debugger £2[1 - FTLAAFEPIX SRR, TRIGE Z1F4E R -

g O RIE
B T ATLLAPAE DS R B 5. AR T St 5 5 A

Z AT EIEHLE o rtld-debugger #2 [ H7E AL AT AR IS AL 3 2 A REAY IR d B . XLk
R TR -

struct ps_prochandle
R QIR A EREEN . HTIRRES H RO 5 5 AR N 2 [RE SR B Rt
o

struct rd agent
rtld-debugger £ [1EIE R A EAE, HTHRRES L5 S AR L 2 FIE #1
H iR -
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IEITR SRR FEREED

RS HEO
KT Jusr/lib/librtld db.so.1 B LFEERTS A& RIEE L o AT DLRFIXEERZ 140
TERIEEEH -

RIBAIEEZEO

rd init()
KB AT IE rtld-debugger FIRRANEK o« FEA version 237 3L/ RD_VERSIONL - 4 Hij
version G2 HH RD_ VERSION TE S o

rd err e rd init(int version);

Solaris 8 10/00 Z1THR S INAURRAS RD_VERSION2 7 F€ T rd_loadobj t 454 . 155 L
253 TUHIY “FIRE T 26 A B FRSCHEHI rU flags ~ rUbend T rUdynamic F2ES -

Solaris 8 01/01 Z1THRHV S IMAYMAS R0 VERSION3 7 R2 T rd_plt info t 584«
5 257 TN <P FEBE R H Y pi baddr Fll pi flags FEX

QN SR 2 T AR K I RRCAS & T W] FH Y rtld-debugger £ [TRRAS, 2R [H]
RD NOCAPAB -

rd new()

P R T QT A 5 B AR

rd agent t *rd new(struct ps prochandle *php);

php AEHIHERRFT AR cookie: F THRIREARIERE o It cookie A% HI R IR HEHY T
AF O T4E R 3 I BT rtld-debugger £2 12 AN E o

rd reset()

IERREL AT T rd_new() SEBEIAHIA] ps_prochandle Z5F9 B B B NAI(E & -
rd_err_e rd_reset(struct rd_agent *rdap);
BRECE BT IS B E AR A

rd delete()

PR AT AR AR B RS E IR R ATIR S -

void rd delete(struct rd agent *rdap);

SHIRALIE
rtld-debugger £ [1 (£ rtld_db.h 7€ ) iR LLF AR -

typedef enum {
RD ERR,
RD OK,
RD NOCAPAB,
RD DBERR,
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RD_NOBASE,

RD NODYNAM,

RD_NOMAPS
} rd_err_e;

PR AREINGERRE Sz PSS

rd errstr(

ﬂilﬁz QT B A S IR A rderr WOHHIA

char *rd errstr(rd err e rderr);

rd log()

R IR AT

R E TS A (1) B8 (0) HAS e

void rd_log(const int onoff);

JFF HEILEKE, 2 HE 2 2w E B R iR
ps_plog() -

AN B0

"] DARBGZ T I BE AR P rR AR R > BRI SR R
DA E5Hg . T Scpf B e s

typedef struct rd loadobj {

psaddr t rl_nameaddr;
unsigned 1 flags;
psaddr_t rl_base;
psaddr t rl _data base;
unsigned rl_lmident;
psaddr t rl_refnameaddr;
psaddr_t rl_plt_base;
unsigned ri_plt size;
psaddr t rl bend;
psaddr_t rl_padstart;
psaddr t rl padend;
psaddt_t rl_dynamic;

unsigned long
} rd loadobj t;

R, ey tay A sk (
N A R A B (i 2 (8] FR A s

rl_nameaddr

rl_tlsmodid;

HREFTHR LA 5 A B [ RRER

TS rtld db.h HIE LAY

WA R ) #O2 HARERE Ay stbhE.

FEI L A BN HRR SO PRI R AT -
rl_flags
TEMEITHR RD_VERSION2 H1. {#F RD_FLG MEM OBJECT FRIRENZSHE A Y Al & & (1 H bR
e
rl_base
ENZSERR SO LA AL

ENE . AT RENH
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rl_data base

BN EAR SO B B A B AL -

rl_lmident
R FRIRTT (FES I 240 TRy “@L AFR=S A1) o

rl_refnameaddr

WREEBE SR g ds . WFE T filtee {1 FK -
rl_plt base-~ rl plt size

PEPLRLETTRE N 1 1A T A HErREH -

rl bend
BRSO RIS5 s HibE (text + data + bss) o 7EMETT i RD_VERSION2 H1. BhAS%E ARy H]
HE A H RS S B T E2 R M AIE B AR (AR L) LSRR .

rl_padstart

BN ERR S Z BTSRRI A L (1S 5E 258 TUHHY “BISEARSCIHHEE”) -

rl_padend
NS EUE Z FHE AR EAR AL (255 258 TR “ShSEARSFHEE”) -
rl_dynamic

ZSHNT RD_VERSION2 FY Itk - B AT 424 B AR SO s Ry B A b, AT AT feir 5 |
DT_CHECKSUM Z EIT (1FZ L% 13-8) -

ri tlsmodid
Bii RD_VERSTION4 NI 7B & FR Rl A7 % TLs 5 IR0 T B PR INST o FERFRIR
BT H AR SCAFME— I — /N BT DURRZ AR IARF (%8 2] tibe db PRE
td_thr_tlsbase(). SENHHREHFRAFIRINELFRN) TLS SRAVEAMIL - 155
JLtd thr tlsbase(3C_DB)-

rd_loadobj_iter () BIFE{H A B AR SRR LS 9ok 17 (2 1T B BE B RR 7 (1 B H2 L 471
FZHMEE -
rd loadobj iter()

X4 BTTE B bRt R g ARIRTE shS B RS E S TR AL

typedef int rl iter f(const rd loadobj t *, void *);

rd_err_e rd_loadobj_iter(rd_agent_t *rap, rl_iter f *cb,
void *clnt_data) ;

TFIREENE SV ch 8@ S AR - o] LUER cint_data BEIEE 4 cb H
- }Eﬁﬁa‘ﬁﬂﬂﬁ (E2ECAIRR) rd loadobj t ZEMIFIFREN AR MG X8 HFR X
HFHIEER -

cb BIFEH AR RIS rd loadobj iter() #{THE. HEBLI &L .

o 14RO PR BRI o
w0 {FIEAC PR T R P HIGR 1 25 Pl g R -
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EITREEEE RO

rd loadobj iter() JZ1THKINHT 21X EIRD OK - JR[A] RD NOMAPS i iaf THIEEHEFE P
) A e AW URSE BRI o

SHE
R BRI 1IN R PR VPR A e R OB S o X0

RD_PREINIT
BT Ry B AR EE AT EIS B FF BEPRIT A B R A
RIS L init 9 .

RD_POSTINIT
BT R Y A e A AT Y L init 19, JF BRI 2 R HiAE 5 45 3 vl i
(EPSE

RD_DLACTIVITY
GRS T BB RS A S BN 25 RS -

AT LAHH sys/tink.h Fll rtld_db.h HE SCHY DAR #2 oR IR X L S

typedef enum {
RD _NONE = 0,
RD PREINIT,
RD POSTINIT,
RD DLACTIVITY
} rd event e;

/*
* Ways that the event notification can take place:
*/
typedef enum {
RD_NOTIFY BPT,
RD NOTIFY AUTOBPT,
RD_NOTIFY SYSCALL
} rd _notify e;

/*
* Information on ways that the event notification can take place:
*/
typedef struct rd notify {
rd_notify e type;
union {
psaddr_t bptaddr;
long syscallno;
Pu;

} rd_notify t;
DUF eR R AT BRER A -

rd event enable()

TS A (1) SEEA (0) SRR AL

rd_err_e rd_event_enable(struct rd_agent *rdap, int onoff);
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E-HAET BTREE, SRR T 220 HAEEEE o SRR R E AT LA
VilFHEE MW . A 1 IR -

rd event addr()

LY. RS T R QAT T IR e 1 e R A

rd_err_e rd_event_addr(rd_agent_t *rdap, rd_event_e event,
rd_notify t *notify);

AR AL LA notify->u.syscallno BRIARIZTT IEH HIRECA R ST 5K
HTE notify->u. bptaddrTaifﬁﬁf@iEiﬂ?fLﬁEEAT;kii?%%U;*EE BRI - F2 IR 1 BT
7 AR G F B0RE (L SR P Ao

H LR, nTLAEE rtld db.h FIE X EE O IREEC (S . -

typedef enum {
RD NOSTATE = 0,
RD CONSISTENT,
RD ADD,
RD DELETE

} rd state e;

typedef struct rd_event msg {

rd_event e type;
union {

rd state e state;
Pu;

} rd_event msg_t;

rd state e [HELEHE :
RD NOSTATE

B oAt AT IR S

RD_CONSISTANT
R TREIRE, AL A TR -

RD_ADD
IETEREAZD S BEFRSCE BT AR TR IR « RAZTEAF] RD_CONSISTANT A
A2 G G A K SR L .
RD DELETE
IEEMIBRZD S B AR BT R TR @ IR « NAZIEAE| RD_CONSISTANT A
B2 G R IX A B .

rd_event getmsg() FREUH TIREUL AR A

rd_event getmsg(

%XﬁT%ﬁﬁ%$#%Eﬁﬁ_o

rd_err_e rd_event_getmsg(struct rd_agent *rdap, rd_event_msg_t *msg);
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TRER T AR R SR T gk -

RD_PREINIT RD_POSTINIT RD_DLACTIVITY
RD NOSTATE RD NOSTATE RD CONSISTANT
RD_ADD
RD DELETE

Eﬂki\_i\_ﬁ%ﬁi?%%
S5 {5 reld-debugger #3211 $20il3E T AT LBy i FRBERE 9200 - 58— BRI

h(mﬂﬁ ) WBREN s i R R AR AL AR IS B s AT I SRR R
DL AR R A S -

W FEH LT N HIERE i DUk 21 TI R B i R R R A B - Pl R
AT LLEE T BLF SR B i SNER AR T A ] e a8 1 e e 2

ERRED N R R 5. B2V rd_plt_resolution() #[1-

rd plt resolution()

MR ST R [ 24 o PR B A AR AT IR S DA S i kot RS O 5

rd_err_e rd_plt_resolution(rd_agent_ t *rdap, paddr_t pc,
lwpid_t Iwpid, paddr_t plt_base, rd_plt_info_t *rpi);

pe TR FRBEEE R I EE — %465 o Iwpid T2 Wwp FRIRTF . plt_base FEHLT FEEERE
RFEAAYE o X =D RFEEAE R E UL MA RS T B i R f ek

rpi FEHVE UL N EUREE K (72 rtld_db.h HIE ) FRE U RE B BRI TR S
IS

typedef enum {
RD RESOLVE NONE,
RD RESOLVE STEP,
RD RESOLVE TARGET,
RD RESOLVE TARGET STEP

} rd_skip e;

typedef struct rd plt _info {
rd skip e pi skip method;
long pi_nstep;
psaddr t pi target;
psaddr t pi baddr;
unsigned int pi flags;

} rd plt info t;
#define RD FLG PI PLTBOUND 0x0001

rdfpltfinfoftét$@9@5ﬁ%%fgﬁ§:
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pi skip method

bRiF 7 R B R R I T 1 o I ITYE AR E N rd_skip efHZ — -
pi nstep

PRFIRE] RD_RESOLVE STEP B RD_RESOLVE TARGET STEP Hif Bkidh 45 41 -

pi target
FE7F 1R [0 RD_RESOLVE_TARGET STEP B{ RD RESOLVE TARGET Hif 1% Bl s Ay Mk -

pi baddr
ANHNT RD_VERSION3 Fyid FE R £ R AY H brtihit o 1% & pi flags FELHY
RD_FLG_PI_PLTBOUND FRi& 2 J&. MITHEARREMENT (48&) WIE iRtk -

pi flags
ZNIT RD_VERSION3 HUFRETF B - FRiE RD FLG PI_PLTBOUND HJ ¥ id PRt FE AR IR
EfFENT (4FE) FHERRMNE, bk T pi baddr FE -

rd_plt_info t REMEREA T LLFAJRERITRE I -
o AT I R P AT e I o R R R R TR E O - IR
T, rdipltiinfoitfﬂ??@LT:V32§:
{RD_RESOLVE_TARGET_STEP, M, <BREAK>, 0, 0}
PEHIGERE 2 1E BREAK AL IR ELIT A5, MTIEE H PRk RRARELIZTT - BAM iy P25

P FEE B RIALTE « SANG SRHIERE o] DURE M 538 SR B H AR - TR
TR R R BRI T E AT A W R 1 B Mk (pi_baddr) -

o O FERERRR S N UG TR AT, rd_plt_info t 2HEE LT AR
{RD_RESOLVE_STEP, M, 0, <BoundAddr>, RD_FLG_PI_PLTBOUND}
i FRBE R RIS AT, HARHIERE v LU M RIS L B E bR Bl - 1T R

FIYEE B HbE S <BoundAddrs. F HEEMREFEFIXE T RD_FLG_PI_PLTBOUND
fif -

S BIRHHER

BT RERRE P IR A TT IR T2 NS B SRR ER S (TEE R
BOM S XL BRSC) o WIRAE R AN B AR R AR B AR ST S, Ak
PR 2 N2 an o Pl ERR T DUGH P IEL R C11S SR I 7T

rd objpad enable()

It B R AT B A B BRI AT AR B 5 26 AR BRSPS TE - ATDUEEAH
PRSP R B dE THA AT

rd_err_e rd_objpad_enable(struct rd_agent *rdap, size_t padsize);

padsize 18 € AT EAR SR AN ERTE LA A AR/ (DLFENRAL) o %
SR B ) mmapobj (2) T K FPRYAFFIRLGS o SCPR b i T SRR 7 vl PR B 5 AT
%%Eﬁi#ﬁ%%ﬁﬁﬁﬁﬁﬁﬂﬂ%ﬁ@ﬁoﬁﬁﬁﬁ%ﬁﬂ&ﬂﬁﬁ%éﬁ
X fa
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EITREEEE RO

WK padsize 730> NPT 5 S EBR SR EE R H ARSI T -

- B A proc(1) TEFHFIH rd loadobj t R HERYEEFZILESE R, MR & A
mmapobj (2) B 7 BE 2 [H]

. s O e
iR EAEO

PEHHERE LR ES tibrtld db.so. 1 5 A2 1E /usr/include/proc_service.h H
FE S o B LULE rdb BRI g8 HECEXLE proc_service BIELHYSEERFE] o rtld-debugger
FE U —#B 5 AT R proc_service #2110 o R RRRAHY rtld-debugger 2 L Al BEEF]
FHEAM proc_service #2111, A S AIEAFEAHFH A .

24 {il rtld-debugger £2 2 LU M

ps_pauxv()

b pE ES AT R [EEE 1] auxy [A) & BRI FRE -
ps err_e ps pauxv(const struct ps prochandle *ph, auxv_t **aqux);

HT auxv M &EE2EHEIC 0 ENLER . HItk 22 ps_prochandle 53 (HEERE
a5t -

ps pread()
b R RS T DA B BR AR R HCERH -

ps_err_e ps_pread(const struct ps_prochandle *ph, paddr_t addr,
char *buf, int size);

1 size 1 NH Bt RE PRI addr SHIE] buf -

ps _pwrite()
R R S A E AR -

ps_err_e ps_pwrite(const struct ps_prochandle *ph, paddr_t addr,
char *buf, int size);

1% size 719 M buf B THIE H bR FERI AL addr -

ps_plog()
I PR SGE T reld-debugger 152 11 Y EC At 2 W LV -
void ps plog(const char fﬁnt, o)

%fﬁéiﬁﬁ%ﬁﬁﬁﬁﬁﬂ‘ﬁi%i@iﬂiltti?lifﬁ%% - ps_plog() IIZECR printf(3C)
T\ o

ps_pglobal lookup()
I BT AE HAR SRR IR 5

ps_err_e ps_pglobal_lookup(const struct ps_prochandle *ph,
const char *obj, const char *name, ulong_t *sym_addr);
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IEITR SRR FEREED

TEE FREERE ph FHHIH 0 obj (9 E ARSI ZR 4409 name BITF 5 o QIREIHLAT
5 MR 5 AT LE sym_addr HH -

ps_pglobal sym()
R R AT AR H bR R PR TS -

ps_err_e ps_pglobal_sym(const struct ps_prochandle *ph,
const char *obj, const char *name, ps_sym t *sym_desc)

TE B ARIERE ph I obj i HBR S HHEZR 4400 name (U5 o QR ECEIAF

5o PR 5 #ERFHFRETE sym_desc H -
USRAE QAT AT BEFZLET 2 AT rtld-debugger 2 [ 75 BLAE R FHFR 7 8021 TR REEEFR 2 4
AHAF S, WA LU obj B DL T PR EA (R -

#define PS OBJ EXEC ((const char *)0x@) /* application id */
#define PS OBJ LDSO ((const char *)0x1) /* runtime linker id */

PR AT U AN DR procfs SO R G TIX e H AR S -

ioctl(.., PIOCNAUXV, ...) - obtain AUX vectors
ldsoaddr = auxv[AT_BASE];

ldsofd = ioctl(..., PIOCOPENM, &ldsoaddr);

/* process elf information found in ldsofd ... */

execfd = ioctl(.., PIOCOPENM, 0);

/* process elf information found in execfd ... */

PESHRTT 2 5 IR B Al i ELF X REREFSEE -
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ELF N A2 /F — it i3z O

J8H ELE #% = System V L AR F Z#H RO E L - 1453 XCR RS RA R
fE5, H{#H Oracle Solaris THIY TR ARHIT T 7 -

261



262



* o0 £ 12 &

BRI EI

AN AT G R e R B R gt e A B B SO AT HRA T B £ 4% 20 (Excutable and

Linking Format, ELF) - 77F —Fh B Z2R A H AR 01 -

» ATEEMBFR SR TNEHET o SO E & 5 HAM ] e 7 H AR SR
B, N EIEEEh A P HT SOME M E BRSO At AT B E 67 H AR S

o FAFSTATHAT SR TR TRORE R o HESCIFHERE T exec(2) BUEERR Fp 1 R
BETT o SRR e T GEE 2 3 = H AR SR DL AR -

o HEZ BARE RS E R T T HAA R R R RS AR o SR gRER A AR S
5 HA T E e AL BRSO = H AR SO — e Ab ] DLOIE A B RSP o s ATy
BEFERE I 21 S 5 B AT T SUAE AT = B AR & 9 LRI
L

FE 7 Al DU A ELFG (A0 1ibe UFER LR KB B H AR SUA - K Libel f NN
BH. 1ESH elf(3ELF) - /usr/demo/ELF H & 1Y pkg:/solaris/source/demo/system L3¢
R T 6 Libelf FUTRICESREH] o

X HHEIC

B S 5SRPHER. XS E5RFHIIT BT T EMESEEE. Bt
f 7 SHENBRFAT IR, UG EETE SRR E - TR SR 1 HAR SRS,
o
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1221 BHFRSUHERE

HEIELE HITHME
ELF sk ELF &
EFLR o s
RSO EFLER
1
1
FFn
B2
RN TkE
AR CATHE)

ELF LT BEbSCPRia g, Hrh a5 H TSR E i e -

- A ELF LE X EAEENE - BT ELF R RGN, AZORCLER S ek
BAFEMMT - {52, HEZE Oracle Solaris OS H{# A HY B ALA ) -

T 2R ELF SCPE Al DU /NN T 73T BOR TR G - BRFOTR AT E exec(2)
AT T I R W A B A TR A /NI BT

RS R E R R HARSUHE R o RIS B . TS R EEALE
B o AEME —H et 7S TR - AREME ZE e T SRR B R
1T -

kR (WIRAFE) f5R RGOS . F TR REIE - AT HUT SCF
FIEZ HAR SR SR AR A RE 7 A 3K A @O AR SRR R k4

TARUG U ETIER - BUERTE N5 2. B IETEE T
WA AN EWER - R R P e SRR T A&
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HiERTER

R THI

EBRSCAFRE S 8 L7+ 32 (AR RESHIMI 64 NL1E RESTIRY & FPALEESS - AL, %L
PEFORIE A al Y R 9 KB/ IR R EERY - 3 12-1 MK 12-2 5 T 32 (AL diE
KB 64 (LB -

H BRSO S T RN R A — LE PR - RS 2T S it H AR SR 8 A ARl
FHAERE o H ARSI rh iy B s o B AR PR S0 gts . TRt 20 L B B
SR 2 -

F12-1 ELF32 (R

B PN 5 =)

ELf32_Addr 4 4 TCRF S bk
ELf32 Half 2 2 TerF 5 g
ELf32 Off 4 4 TerF 5 ST
E1f32_Sword 4 4 GIEERCE- -S4
E1£32 Word 4 4 TCRF 58 EL
unsigned char 1 1 TS5/ NS

#12-2 ELFe4 N EHEZRT

B PN 357 =)

ELf64 Addr 8 8 TErE SR 7 itk
ELf64 Half 2 2 TCRF 5 R 5
ELf64 Off 8 8 TRE S SRS
ELf64 Sword 4 4 GHERESE $74
ELf64_Word 4 4 TR 535
ELf64 Xword 8 8 TErF 5 KA
ELf64 Sxword 8 8 GIERRERINL
unsigned char 1 1 TCRF 5/ N

H BRI RS 2R SCHIFT A EE £ R e R AH 2 S B S8 /R SRR - Eedaadf m]
DA BRURTE, DIER 4 779 HARR 4 TIN5, NMISRHIEEHE KNy 4 OFEEL R
IESEHE BRSO A B 2GS X 5F - FIU0, B EVF32 Addr BRI SSR7E S
5 4 FY 0557 - FIRE 5 Evred Addr ELINEERS S 8 SE 91 X 5F -
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ELF 3k

E-NETHME, ELF AERAMFE -

ELF 3k

BRSO — BEz il 5 /e ] LU R, DA ELF Sk & X SE Rl 25 R ) SEFR R /N o 4
FREDRSEE UL LA, MIFE P v] BE 2B 8K T 80N F HHA K/ N Bl 5 - [
I, TR ATRE 2 ZISEIIM(E S - XL RO B AL R T R 3C ARE
TP RRNE Wataebrir = .

ELF LBEHUU T - 162 M sys/elf.he

#define EI_NIDENT 16

typedef struct {
unsigned char e ident[EI NIDENT];

E1f32 Half e type;
ELf32_Half e _machine;
E1f32 Word e version;
E1f32 Addr e entry;
ELf32_Off e phoff;
ELf32_Off e shoff;
E1f32_Word e _flags;
E1f32_Half e_ehsize;
E1f32 Half e phentsize;
E1f32_Half e_phnum;
ELf32 Half e shentsize;
E1f32 Half e shnum;
E1f32_Half e_shstrndx;

} ELf32_Ehdr;

typedef struct {
unsigned char e ident[EI NIDENT];

E1f64 Half e type;
ELf64 Half e _machine;
E1f64 Word e version;
ELf64 Addr e entry;
E1f64 Off e phoff;
ELf64 Off e _shoff;
ELf64_Word e _flags;
E1f64 Half e ehsize;
ELf64 Half e _phentsize;
E1f64 Half e phnum;
ELf64 Half e_shentsize;
E1f64 Half e shnum;
E1f64 Half e _shstrndx;

} E1f64 Ehdr;

e ident
FESCAFRRAC T E ARSI o IXEE YT HE Bt S5 T RNUTC G EdE . TS
FIRRRESCIFIINE o 5 269 TUHHY “ELF SRt 1528 -

e type
PRRERRSCRAL, a0 RAFTH
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B & ax

ET_NONE 0 TE A

ET REL 1 A EE A

ET EXEC 2 AT SO

ET_DYN 3 HEZH R

ET CORE 4 (AL

ET_LOSUNW oxfefe FRTE THE RG]
ET SUNW ANCILLARY oxfefe B E BRI

ET HISUNW oxfefd ERURE T ERGINTE R
ET LOPROC 0xff00 TR E T b FR # F
ET_HIPROC OxFfff SEHUREE TR AT

BIAKRIEELSUENE . (BB TR ET core RAric X - M ET LoPRocC #
ET_HIPROC Z [AIMME (B4 IXMME) PREEFH TRE TAOBEERAIE S o oAt B Or BE 4t

FEAe A -

e machine

FRE ML AR TR R GG o T RAFIH T HHRAA RS -

B & &y

EM_NONE 0 Tt EAL
EM_SPARC 2 SPARC

EM 386 3 Intel 80386
EM_SPARC32PLUS 18 Sun SPARC 32+
EM_SPARCV9 43 SPARC V9
EM_AMDG4 62 AMD 64

HCAth PR B BURERAE T o e T AL PEERAY ELF A AR 2 B T AL BT X 700 - 451

W, He flags & XHIREMH RIS EF -

EF_XYZ WIDGET -

e version

PRIREBRSCPRRAS . QR &R -

F12E . BiRHERX
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BIR & ax
EV_NONE 0 TERERRAS
EV_CURRENT >=1 2 piihiA

{H 1 FRIIAE SRS - BV CURRENT FYME FTRRE F5 BT TR k. USR5 TRl AR

=

o

e entry
EHINE . RGEE SRR R B2 bE . BTSSR o AR SRR SRR
A MR A 9 -

e phoff
FEF KRS (DL N BAL) o QRS AR 53, Mtk BB
%,
e shoff
TORRIS R (LT 8AL) o WIRSHEA LR, W R E R -
e flags

53 RERRVREE TR PR AR ARE - $RE R FRRH EF_machine_flagloz - XF T
x86, ILEK A HABINE . THEHF[H T SPARC bRk

B & ax
EF SPARC EXT MASK OxFFFf00 PR 8 R Y
EF SPARC 32PLUS 0x000100 JEH ve+ HhiE
EF_SPARC_SUN_US1 0x000200 Sun UltraSPARC 1§ J
EF_SPARC HAL R1 0x000400 HALR1 ¥ J&
EF_SPARC_SUN US3 0x000800 Sun UltraSPARC 3 § f&
EF_SPARCV9 MM 0x3 A7 E 54
EF_SPARCV9_TSO 0x0 SR EHET
EF_SPARCV9_PSO ox1 o FEHET
EF_SPARCV9 RMO 0x2 e rg N HE R

e ehsize

ELF kBRI (DLFETTNRAAL) -

e _phentsize

SRR R SRR I — T R (AT AL) o FTE IR A/ NEFEA -
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ELF IR

[EI.I: 1: \1ar\

e phnum

FEfF L RHIHYIIEL - e phentsize Ml e phnum FURIFRE T R/ (L5159 8
L) o WRAFERFLE, We phnum (EHF

WIHRFE L AR K T % T PN XNUM (oxfFf). TUIIEL R 51 ARME A PN XNUM
(oxffff)o FRIF LRI LRI S 7ETTLHRES N 0 sh_info FEH - B,
BT LT sh_info BRI EHSIMENE - 155 LK 12-6 FlIE 12-7-

e shentsize

TR (LN RAL) o 92 Tk R A — 1 o A T A/ R AH I -

e shnum

L RAHIITEL - e shentsize Hl e shnum BUFRRFEE T 9L EHT AN (AFHT M
i) o WRXHFEET K, Me shnum{HHF -

WIHRTHCK F 5% T SHN. LORESERVE (0x£00), Ml e shnum {H N o 7 3L F A0 SLFRIA
BESTETLHPEI N 0 sh_size FEH o BN, PIUHTT LT sh_size BEEN

F. iHSNE 12-6 1% 12-7-

e shstrndx

5 GIRTAT 8RR IR 19 LR A -

G1{E /9 SHN_UNDEF -

W AR TR R RATTZE S KT 85 T SHN_LORESERVE (0xff00)-
SHN_ XINDEX (@xffff) #Hw%f?ﬁ%%‘zﬂ’b&ﬁ%?%l@ TETLHEG [ oY
sh link FEH . B0 G LT sh link BENZ - 1ES L7 12-6 Fll

#12-7.

ELF f&fit 7 —DNEMRCERER. H TS0 2 MCBEES - SRPEdRGID R £ K01 R

RSB T AT L,

Itk i B (L

UL

Bl ZSCFRFILEARSCERS. SCPFRIRIG T T NFE R SCPFRI T 20 - (X T T 5%

A WYL ER s AR SCAFI RNV ATCR -

ELF Sk F E AR SRR OIA 7 1T R T e_ident BRI -

%12-3 ELFHRIRZES]

B & i
EI_MAGO 0 PRI
EI MAGL 1 SAFRRIR
EI MAG2 2 RN
EI MAG3 3 SRR
EI CLASS 4 PELEs

F12E . BiRHERX
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ELFFRiR

%123 ELF{RIRZ S|

B & E]:0)

EI DATA 5 HE gy

EI VERSION 6 PEETIEN

EI 0SABI 7 BAVER G/ ABILERR
EI ABIVERSION 8 ABIFRAR

EI PAD 9 HEAF NIk

EI NIDENT 16 e_ident[] FY K/

IREEZZ S [T U5 RHE Y LA & 20 715

EI MAGO - EI MAG3
4FHEE. TR SRR ELF HFR X, a0 ZHArsl

&R & wE

ELFMAGO ox7f e ident[EI MAGO]

ELFMAG1 "E’ e ident[EI MAGI]

ELFMAG2 L e_ident[EI_MAG2]

ELFMAG3 "F e_ident[EI_MAG3]
EI CLASS

9 e ident[EI CLASS] FH TARASCIFRYREIA R, T RAAI -

=2 & ax
ELFCLASSNONE 0 PRVES
ELFCLASS32 1 32 bR
ELFCLASS64 2 64 i B bR 31

AR A B TAE SO NO T AL R TR A 2R TR A
SN 4 B/ LT SRL o SCPFSESE SCHBR U SR B A R AT (S F A B AR -
B E B BRSCAE & TT TP AT DS EL A SRR AR

K ELFCLASS32 SCRFSCIFMIRE Stk 2= (Rl B = 4 GB YTFERML « 1R 12-1 1
SN EEAZLTY .
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HiRmED

FELFCLASS64 TR A FH T 64 AR REENT . U1 64 117 SPARC Fll x64 - %L HE 12-2 7

TE SRR AL .
EI DATA
¥ e _ident[EI DATA] H T-#5 /& H#n )X R E T B ar IO B B IR dmis . 4 F
FHFTA
2R & X
ELFDATANONE 0 P& ]
ELFDATA2LSB 1 wZIE12-2.
ELFDATA2MSB 2 HS UL 12-3.

2 271 TUHY “BUlEgais— gt T AR XS E 2 F S - HMERE IR

f#iH -
EI_VERSION

F77 e_ident[EI_VERSION] A T-457€ ELF kA S o Mul. %{E LW EV_CURRENT
EI OSABI

F77 e_ident[EI_0SABI]1 F THRIHERIE R G UL K H AR KA A A ABI - HiAth ELF 45
Py — e F B S AR EFIE R AR E THIER G B ABT I & 3 XS EERfE
FEHH I E B E -

EI ABIVERSION
77 e_ident[EI_ABIVERSION] F T-HRiHE AR KR [ ABI FIRRA - BT
X3 ABII & DA B IRA o A S IR AT E1_0sABT F Bt hRiHAY ABI-
RBHE IR R T PR AR Y ET_0SABI “FEXFEEAE . BUFE B U E1_0SABI F 11 R E (H
FrifiE Ry ABLEE ERRAME . NI A RE R AR EIE -

EI_PAD
ZAER THRIC e_ident HRMEHFTTRIANIE - XEFTEREHRENT . B
HYE RS IRE 7 R 2 X B

G
SCPH R GRS T MR SCIE R R R R T 2K o 36 ELFCLASS32 SRR
ELFCLASS64 LIRS 1+ 2+ 4 M1 8 N7 THYBECRFOR (WS - b AIHABEE « %
HE OGRS, BRR U A N R B P 2o - G S o TEE B A

ELFDATA2LSB 4mtidH T45 7€ 2 FUMS(E ., HARARE T 5 AL . EIEIERE
W, XFgRiEER A NEREEFETHERF -
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122 $t¥E%9 ELFDATA2LSB

0
0x01 01

0 1
0x0102 02 01

0 1 2 3
0x01020304 04 03 02 01

0 1 2 3 4 5 6 7
0x0102030405060708 08 07 06 05 04 03 02 01

ELFDATA2MSB gt T-45 7€ 2 U +ME(E . Hi g AT b A CHbE . E3EERE
W, XML EERAXREEFTHER -

12-3  HdE4mES ELFDATA2MSB

0
0x01 01

0x0102 01 02

0x01020304 01 02 03 04

0x0102030405060708 01 02 03 04 05 06 07 08

R E PR T LZR, ATDUERL ST T - 1935752 ELF32_Shdr BUELf64_Shdr
EFIROR - KRR TR EHA TR - ELF kY e shoff Bk 5 2R WSRO EA T
BET LR FETRE o e shnum SRR 1T LR EEMITEL - e_shentsize A FR
I K/N (LT 80 -

WIS TEK T 8% T SHN LORESERVE (0xff00): NIl e shnum {E 7 SHN UNDEF (0) . i kMY
;Bﬁlﬁﬁ@é\ﬁ:%%ﬁ%%[ﬁ oHY sh size ?E&EF‘ o S, ?ﬂﬁﬁqﬁﬁ"] sh size ijJ'E"JEj'U

NSRBI SRR T RT RN WIS EREE KRR - Fla. 775 R0
st_shndx % 5 LM ELE kB e shnum fll e shstrndx B0 - 7EIXE EFXXH, RERIE
AFTRE PRSP EPR ST o FIFEEXE LT, BER RS EEMAE (B
KFEH) HEIEFRTRG] -
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#12-4 ELEFFRTTES|

BIR &

SHN_UNDEF 0

SHN_LORESERVE Oxff00
SHN_LOPROC 0xf 00
SHN_BEFORE 0xf 00
SHN_AFTER Oxffo1
SHN_AMD64_LCOMMON Oxff02
SHN_HIPROC Oxff1f
SHN_LOOS 0xff20
SHN_LOSUNW OxFf3f
SHN_SUNW_IGNORE Oxff3f
SHN_HISUNW Oxff3f
SHN_HIOS Oxff3f
SHN_ABS OxFFfl
SHN_COMMON OxFff2
SHN_XINDEX OXFFff
SHN_HIRESERVE OxFFff

- BARG o RENARE LWE, ELREENN TR0 95l I a5 ELF 5k
i e_shnum B SRR SCARAE LR PR 6 I, WXEETRIZRS [ 0 £ 5 WIERTHATIA
BEERTHEETEE -

SHN_UNDEF

RES -~ B~ FERETCE LTS5 - Bla1. & SCHIAHXT T 75945 SHN_ UNDEF FY

T RLERE X

SHN_LORESERVE

PRERS BT -

Ve =)

5.

SHN_LOPROC - SHN_HIPROC

BN EEE (R AME) REHTRE TR ERIIE -

SHN_LOOS - SHN_HIOS

WHEHEAEEE (BFEEMME) REH TR E TRIERGUNE L -

E12E . BIRCHEN

273



<

274

SHN_LOSUNW - SHN_HISUNW
RN EEHE (EREXHANME) REMATRET Sun BIIES .

SHN_SUNW_IGNORE
TR P T T B O B BRSO R 1 5 o FREFE dtrace(1M) NFREE
H

SHN_BEFORE~ SHN AFTER
55 SHF_LINK_ORDER £l SHF_ORDERED T tis — R It ia MR & T HEY - 165 L
F12-8-

SHN AMD64 LCOMMON
BT x64 WEAMIRE o PR S sHN common 2 {EL, {HFT TFRiRE AR@Em bk -

SHN_ABS
K RES | FRAEXTHE - 40, A T5%4 5 sHn_ABs i€ LN 5 BAHENE. 1%
B E LN -

SHN_COMMON
FES T 17 5 SRS @A 5 41 FORTRAN COMMON B 73 ALY C FMER AR
B XEFSHERRNEERS -

SHN_XINDEX

Bl AT FRORERTARI K. BB TE . kKT R E TR
T RS ISR HAR L E R -

SHN_HIRESERVE
A ZET VLR L5 . 2SR 7 SHN LORESERVE 1l SHN HIRESERVE 2 [H]fAZR
F (CEFEXFIAME) o XEE AL AT LE . FTLERLEXR THREET
9 .

HEERERITEEE, HELF 3k« FRFLRMTTLEBERIN . o, B
R E 24554
»  HE SR E—TE — M HBZ TR L - ATRES A T KA R A RS
ﬁ
. %EY#¢£%T E B — RVIHAB T -
. Y#ﬁm%ﬁT“ o XHHTFT AR T Z T
. EﬁY#Tu@Q#@m S[R) o RSN W] BE A 2 EFE B bR SR A T
o AEVE N EIRIIN ARG E -

LB TEN . 55 sys/elf.ho

typedef struct {

elf32 Word sh name;
E1f32_Word sh_type;
E1f32 _Word sh_flags;
E1f32 Addr sh_addr;
E1f32 Off sh offset;
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E1f32_Word sh_size;
E1f32 Word sh_link;
E1f32 _Word sh_info;
E1f32 Word sh_addralign;
E1f32 Word sh entsize;

} E1f32_Shdr;

typedef struct {
E1f64 Word sh_name;
E1f64 Word sh_type;
E1f64 Xword sh flags;
E1f64 Addr sh_addr;
E1f64 Off sh _offset;
E1f64 Xword sh size;
E1f64 Word sh_link;
E1f64 Word sh _info;

} ELf64

E1f64 Xword
E1f64 Xword
Shdr;

sh_addralign;

sh entsize;

sh_name
THIEER o MR E R TR R TIRG] A THEE UL F A R 71 B
(I E o & 12-10 FAIH T 1A PR B =N

sh _type
FAFAS 1 BERIE LA % o 3 12-5 P T 95 A0 R B0 o

sh flags
A SR T U A R IR R 1 RS o 7 12-8 HRAIHE T ARAEE X -

sh_addr
GOERT SRAE R AR R ok B3 245 7 1T SR — D T FTERY I - 5
s ek BB

sh offset
MR ta A B BT R — DT WA o X T SHT_NoBITS 17, IHEK AR
SCAHRIRES RS . ROZ TS AS 5 R AR AR 23 1] -

sh size
THAAN (BLFETRAL) o BRAETTRAS) sHT NoBITS. 75 NINZ 174476 S 4R 5
sh_size MF77 o SHT NOBITS FEAUMY T A/INAT LA N, AHIZ TSRS o5 AR

23 (6] o
sh link

TORRE G, MR T8 o 2R 12-9 Wi T AHRZA(E -
sh_info

WM B, HR A 1788 o 2% 12-9 W T MIRZAUME « Q0SRILT LAY shflags
FEEL G EIE SHE INFO LINK. TUIEERE 51 2815 L £ &K .

sh _addralign
— LT B RN TR - BN, QIR RN, NIRRT F
X5 o TELIE ML T sh_ addr (IETE LA sh addralign (B IR A THURRT . [H]5%
BT oo AT XA o Fl 2 FUIERERR - o Fll 1 FRR A X FFLH -
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sh _entsize
— TS T E RN, WIRF SRR o TR, R 2R T
KA (AFT AL o QRTINS 2. AR B 9 -
910 sh_type BB A THEE 1THUTE L, WM RHFR -

#12-5 ELF PRI sh_type

AR &

SHT _NULL 0
SHT_PROGBITS 1
SHT_SYMTAB 2

SHT STRTAB 3

SHT_RELA 4

SHT _HASH 5
SHT_DYNAMIC 6

SHT_NOTE 7

SHT _NOBITS 8

SHT_REL 9

SHT SHLIB 10
SHT_DYNSYM 11
SHT_INIT ARRAY 14

SHT FINI ARRAY 15
SHT_PREINIT_ARRAY 16
SHT_GROUP 17
SHT_SYMTAB_SHNDX 18
SHT_L00S 0x60000000
SHT_LOSUNW ox6fffffee
SHT SUNW_ancillary ox6fffffee
SHT_SUNW_capchain ox6fffffef
SHT SUNW capinfo Ox6ffffffo
SHT SUNW symsort Ox6ffffffl
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#12-5 ELF 178 sh_type (&)

=2 &
SHT_SUNW_tlssort Ox6ffffff2
SHT_SUNW_LDYNSYM ox6ffffff3
SHT_SUNW_dof ox6ffffffa
SHT_SUNW_cap Ox6ffffff5
SHT_SUNW_SIGNATURE Ox6ffffff6
SHT SUNW_ANNOTATE Ox6ffffff7
SHT_SUNW_DEBUGSTR Ox6ffffff8
SHT_SUNW_DEBUG ox6ffffff9
SHT SUNW_move ox6ffffffa
SHT_SUNW_COMDAT ox6ffffffb
SHT_SUNW_syminfo ox6ffffffc
SHT SUNW verdef ox6ffffffd
SHT SUNW_verneed ox6ffffffe
SHT_SUNW_versym Ox6fffffff
SHT_HISUNW Ox6fffffff
SHT_HIOS Ox6fffffff
SHT_LOPROC 0x70000000
SHT_SPARC_GOTDATA 0x70000000
SHT_AMD64 UNWIND 0x70000001
SHT_HIPROC OX7FFfFfff
SHT _LOUSER 0x80000000
SHT_HIUSER Oxffffffff
SHT NULL

R ARIRATERL o TS RHRRY 1T 19 KA HAth ol 5 B R E I E

SHT_PROGBITS

PRIAHRE R E LHIE R
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SHT SYMTAB-~ SHT DYNSYM- SHT SUNW LDYNSYM
FRIRAF 53K . @, SHT_SYMTAB T 2Rt H THEREGRHNTT S - F BN S
T RRWBBESTF LN THSEEALENFS - Bk, BiXELrbmsg—
A~ SHT DYNSYM 7. HAPE & —HRTae DI SRS WAz E -

SHT DYNSYM 1A W] LA{5FH SHT SUNW LDYNSYM [T TH 78 o LB I 15 Aig 1T R b4 it
RS EREE S AR T 2SR R A R A TE o AT 2 ELRY SHT SYMTAB A~ A
LSRRI PR AR (5 A T a2 T R SO AR RS R AR R
Br o LIRS TN MMRE IR AT SEE . PAME S dladdr(3C) —2fHiH -

Q15 SHT SUNw_LDYNSYM 15 Fll SHT DYNSYM 7 [RIBF77E . Bl H 4 a2 X 9 5 1O B
DI AR B B - SHT SUNW_LDYNSYM T74i T~ SHT _DYNSYM 7R HIT T o JXFfilE J7 =X
A LU A RF R RAGUR— D RIIELERF 5%, HAPEE sHT_syMTAB HE 45 IR
SHEE -

ARFMER, HS I 316 TR “FF5R T .

SHT_STRTAB ~ SHT_DYNSTR
PRAFRFHE . HRRCHEAI LA ST . AR, #5535 T
il R T

SHT RELA
PRI B E B (0 401 32 i H FRSCHF 2RI EVF32_Rela RAU - HARSCHEAT
DEZANEENT - BRFEMELE, 165 ULE 303 TUHR “EENL T

SHT_HASH
PRRTF S HOIE - SRR BT SRS RS - a0, B HEE
AR, HICREITER R TRE 2L - ARIFAIERE. 155 I 299 TTHHHY
“BHIERT” -

SHT_DYNAMIC
PRREISEERIER - Ha0. BOUERRER — 13T AXIFEMER. H2 0
£ 345 TUHHY “BhET”

SHT NOTE
FRIRULEEF TR SCHFIE R - AXRIFHEE. 185 0L 302 GO <SRBT .
SHT NOBITS

PRARTESCAFRAS 5 AT =S (A, (HAEELA VT 5 SHT PROGBITSZRALLAY T o HIRILY
AEEEMFN . {2 sh_offset B BB LR SR -

SHT REL
FRIRA S BB B B 40 32 7 B AR SR ELF32 Rel B8 o HARSIM
AUEZANEEMT - AXRFHERE. ESULE 303 TR “EERLTT .

SHT SHLIB
R BA RIEENE LR - BE R REF ATF & ABL.
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SHT INIT ARRAY
PRRE STRET R, XA R AL R - BT B MRS A
REMEFMERTESEOLRE - ARIFAER. 1§25 U 40 TTHEY DI LT RIZ 1k
Ho

SHT_FINI_ARRAY
PRRE S TR ECHR T, XEfREHR P2 1k 8 BEH PRI M A AR
EHEMERTES B RS - BRIFAMER . 185 WA 40 TUHRY “WIaG L T MIZ 1757 .

SHT_PREINIT ARRAY
SRR SRR BRI T, X SRR R 7 HAR A )46 L A i VA A R 2 - 2L
Hrhpy g MR AR A REHEMER TSR - ARIFIER. B3I
£ 40 TUHHY “WIG A TTRIZE IET5 .

SHT_GROUP
PRI o AR —EHAMH R X ATERN — A TR e T4k
B o sHT GRoup ZEAURYTT HEE HEI/E v B E N AR SR - HXRIFHER. HSIL
5 295 TUHRIRY “4H7157 o

SHT SYMTAB_SHNDX
FRIRESY RSN, §RYTRII GRS R . QRS R A EM -k
FH S Y AE sHN. XINDEX. 75 ZBEA SHT SYMTAB SHNDX

SHT SYMTAB_ SHNDX i /& EVf32 Word {ELAUENAH - X T RERIFF 5 R —IT. 1t
A AR A XS N — T o JX B RN HE LR S RIAYTLZ G| o X R FF
BRI st_shndx FEEH 5 LA SHN XINDEX . DUACHY E1F32 Word A 2 & SEBr
Tk EE S o B, %I SHN_UNDEF (0) -

SHT LOOS — SHT HIOS
MR EEIE (BREXFME) REH TR E THIERGERIE L -

SHT LOSUNW — SHT HISUNW
TSR ESTE (EEXIANME) R T Oracle Solaris OS 18 X

SHT SUNW ancillary
FoRZE bR — R B AR SR — 8870 o B E PRI BRI BT E SRR
BER - AXRIFAMERE. 185 ILE 293 TTHHY “HHBI 157

SHT SUNW capchain
WS DhRE R SR BRI R 5 15 - BN — TR 2R 5 - ot RNEHE 2
Lo ERMIIRER S &S5 - B o RMERSIHEFR T — N IIRERY - B R
FINE—NICRERERTER 5 - FEMITREM RV - HRIIER. 12
T3 296 TUHH “THRETI” .

SHT SUNW capinfo
T 5 2RI 5 DhREZEK K R E D RERT 5 RIE ORI RS EIH - & A S ThRER E
PR SCHF L2 SHT _SUNW_cap 19 o SHT_SUNW_cap 19 k15 S 45 [ K EKAY SHT_SUNW_capinfo
9o SHT_SUNW_capinfo 19 L5 BIEHCERINAT 5K T - AXRIFAMEE . HS UL 296
TR “THRETI” .
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SHT SUNW symsort
FIAHARIA SHT SUNW LDYNSYM 13Kl SHT DYNSYM Ti ¥4k BB S FF 5 R 225 B » XLk
G HHXT T SHT sunw_LDYNSYM TRk o XBEZ S5 A S IEHEHERI T 5 « %ER
SIETHEE . DU S [ f2 it b2 58 i+ 5 | A5 -

SHT SUNW_tlssort
FIAHARAY SHT SUNw LDYNSYM T3 Fll SHT DYNSYM 1 i R U Bh ST 5 KR 5154 « XLk
G [HHXT T SHT_sunw_LDYNSYM TTHU 3k o XEER S5 HERREFEER S - 155
B4 F, SREEEE . R ICHTHY . DERS RS @S iy 5 | R
2,

SHT SUNW_LDYNSYM
E2RRFSHERF SR 1§55 IR
SHT SYMTAB - SHT DYNSYM- SHT SUNW_LDYNSYM ijiHH o

SHT SUNW dof
PREEHE dtrace(IM) NER{EF o

SHT SUNW cap
TEEINREEOR - AXRIFHELE, 1HS ILE 296 TUHHY “THEET” -

SHT_SUNW_SIGNATURE
PRIFBR B IERS 4 -

SHT_SUNW_ANNOTATE
TERE TR BLE AR AL B TR FT R BAE AL -« (L ERET LT A ol B A E
I A 2LAERE  WRRBE T LIRS sHE_ALLoc,  TNHE R g bR &1 1A 45 AT
SRR ITE DL T M X LTI O FIT AR SR 5 A2 B B £

SHT SUNW DEBUGSTR -~ SHT SUNW DEBUG
PRRATEE - (RIS -2 strip-class 1T, B TERE RS R 2 o (H
strip(1), A DURFIE RIS N E BR S HRRTE -

SHT SUNW_move
PRIAH T AL BEER D AR AL AE S HEHE - B OCRAME R, 182 ILEE 300 TRy “F42)
Ho

SHT SUNW_ COMDAT
PRIA AV R R R 2 DRI A EIARR T« AR1IEER 165 0LF 295
TTHIY “COMDAT 3~

SHT SUNW syminfo
RAEMAFSER . AXRIFEMER. 162 ILF 326 TTHEY “Syminfo K157
SHT SUNW verdef
PRI E LI A - FRTEAIE R 1H2 UL 328 TUHPHY “filiAE SLETI” .

SHT SUNW verneed
PRIRIE AR R A 2 A - AR R 165 UL 330 TR “RRAACH A
Ho

W
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SHT SUNW_versym
PR T AR 5 5 SR IL RO E L2 AR RINE - AR1EAEE, 155 U4 331
TR “RRATF 5757

SHT LOPROC - SHT HIPROC
SIS AN RS IE (BFEXPAME) PR TREE T BRaR IS S -

SHT SPARC_GOTDATA
FRIREFE T SPARC U%HE . (s FFEN T cot FOSHk5 | X eekdE - B, fExTHEE
45755 GLOBAL OFFSET TABLE MUMHLERURTS - XI T 64 {i SPARC. b7 HH 81
IRAE SR R R I 90 W 25 oT Ml AR (+-3 2732 FVHIALE

SHT AMD64 UNWIND

PRI E T x64 HUEICE . HL R 5 X B TR P T (0 g JT R BRI 75 51

SHT LOUSER
FEEREH TN HEFET NEERK TR .
SHT HIUSER

TEEREH TN ARFRZEI B B N FAREF A LU# A SHT LOUSER Al
SHT_HIUSER Z [R5 KA, 1A 25 LETECRk R GEE Ry LB A phss .

AT 2RRE R - WEipTA . BM#EZZ5] 0 (SHN UNDEF) bRl 7 RE XTSI, he
FAEM N T IZZEG Tk o FRER T XL .

%12-6 ELFTILET: &5l0

B & Pz
sh_name 0 TLATR
sh_type SHT_NULL TR
sh_flags 0 Jetng

sh addr 0 JCHbHE

sh offset 0 T A%
sh size 0 JER/N

sh link SHN_UNDEF TehERE R
sh_info 0 JCEENE R
sh addralign 0 Fext ¢

sh entsize 0 JLT

IR R Sk BB B I ELE KB K/, 715 Sk o B & T2 T3 T Y ELF
LIEME . FRER T IXLEHE -
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#12-7 ELFYRRMTTLERIT: K50

B B FfiE

sh_name 0 TR

sh_type SHT_NULL el

sh_flags 0 TR

sh_addr 0 JeHiihl

sh_offset 0 Te S HwTS

sh_size e shnum TR R ITEL

sh link e shstrndx 59 AR R B R ORI T T
G|

sh_info e_phnum P27 L P TEL

sh_addralign 0 JEXF5F

sh entsize 0 JEI

kY sh flags DAL & F T

%12-8 ELF TEMARE

B TR IERY 1 (AR

B &
SHF_WRITE ox1
SHF_ALLOC 0x2
SHF_EXECINSTR 0x4
SHF_MERGE 0x10
SHF_STRINGS 0x20
SHF_INFO LINK 0x40
SHF_LINK ORDER 0x80
SHF_0S_NONCONFORMING 0x100
SHF_GROUP 0x200
SHF_TLS 0x400
SHF_MASKOS 0x0 100000
SHF_SUNW _NODISCARD 0x00100000
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%12-8 ELF TTJEIEARE (&)

=27 &

SHF_SUNW_ABSENT 0x00200000
SHF_SUNW_PRIMARY 0x00400000
SHF_MASKPROC 0xf0000000
SHF AMD64 LARGE 0x10000000
SHF_ORDERED 0x40000000
SHF_EXCLUDE 0x80000000

WIRAE sh_flags FIRE ARSI, NWZWHIEMEL TRAIRZE . B0 gt T
BRRE. S AEH - REXHBELREHFENT -

SHF_WRITE
FRIATE R T R A R AT 5 YT
SHF_ALLOC

PRREE RS T I RE T 5 AR 1T o —SEA5HIT A AL B AR SRR A
e X FXEETT, g AL TR APIRES -

SHF_EXECINSTR
PRIREL S AT T I R LR SR 7T

SHF_MERGE
PRI AT DURE iR B S OB & o DAHBREL YT o BRAFILIEL T SHF_STRINGS fR
& WMRZ PR EBIRTTR KN 8 BAITRIANETI LR sh_entsize FEH
AR - MFILBLE T sHF_STRINGS brili. MIEUEILR 2 W& L FRFES RN T
H o BDFRHIA/NET LT sh_entsize FETHHRRE -

SHF_STRINGS
PRIREL S DL A R T BT - BN TR R/ INE T LY sh_entsize FEEHD
BIE -

SHF_INFO_LINK
BT SLHY sh_info FEEAL S LR ET| -

SHF_LINK ORDER
R 1o iR 42 A R o FAS IR R HE 7 5K o ISR LB sh_tink P BE5 [ I HCAth
TOCREERRINAT) » WIS R ALXEEEOR o QAT 5 5 SO i HoAth 5 &

I MIBET R B R AR R TiX 26y ) Eom o AR, BEREEI0 19t
AR I (X T 5 H AT Bon . SRR L RHEF
{9, AIMABES E SHF_LINK ORDER BX SHF_ORDERED o

FERRIY sh link {H SHN BEFORE fll SHN AFTER (iEZ L7 12-4) Foix. CHEFM T4
BT EHE PR A R A AT & 2 s 2 f5 - AEREHEFE AT LA TR
PR E 2 — WIS EREH R A S REEA TR -
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IR AE R — A~ BB RV A A NG 35 | R SOARBCRRE T %

WRERD sh_ Link HERFE S W H 2 HSCPF— 17 R B A g A SR Hr i 7 2
FHARHY o XEETT 2 S5 A SCAEHRY T — R TR HERE - FBR % M AU 1T 4%
R TI fTs -

SHF_0S_NONCONFORMING
BETTRR T EORPRUEREEAINN 2 41 IR EORYE THIER G R ARG DOEERAIE
BRITT N - AR B sh_type (B, BE X TXEFBAEFE THIFRGUE
N sh_flags i, H HEEEEGRER SR O RRIXLLE . WIS B S2H T
HHER TR 26

SHF_GROUP
BT ETH — RO (FTRERME—RIEC ) o L9051 SHT_Group AU 5]
F o HREXS AT 8 B bR S R S 1T 1 B SHE GROUP Bk - ARG R 18
Z L5 295 TTHIRY “eH 757 o

SHF TLS
BT B R R SR A o R B AR AR S R — AR R SR . R TE
MEE. BESIE 145, KRR -

SHF_MASKOS
IS LIS A AT A LA PR B T THRE R SIS XL -

SHF_SUNW_NODISCARD
BT TOEE R R R AR A T HIRR S v E HIE R 1 B ARl o SRR R
PR T I R GR AR IE AH F R S AT BE - SHE_SUNW_NODISCARD 19 fR 1%
TTHEBRTERL AL 2 9h -

SHF SUNW_ABSENT
FRZT W EERE N SR ATFTE o QI B bRSUE - BB SRR E T 4HED
BRSO LA AR A 19 S50 - 2 UER] T X e AR E SRR BN S
H. HATFHEHEANF SR . BN USRS — T8 . maB T iuEdE
BE AFEEFRSE AT B EE R S AHBI S - SHF_SUNW_ABSENT FRE 7%
TR B ARSI Z TR EE - 1% E T SHF_SUNW_ABSENT FRAEHT, 9
LK sh size FEENR 00 1HF SHF SUNW ABSENT 17 H B FRSE AT DLGE £ 208
. SORBEH R — MHHI B SO R TR - 155 ILE 82 TUHhRY I #R i
(] K i Bh B AR SCER(E A o

SHF_SUNW_PRIMARY
AT B AR SRR IS T 0 . BT v o BL T S A B SR RRTE A ]
ST B AHBE BRSO o SHE SUNW PRIMARY bR& il AT H . MR —MEE
A SHF_SUNW_PRIMARY F 25 i i A 19 AT s 19 4% 5 A B3 B RS -

SHF_MASKPROC
AR T RS O AT L A0 IR B T8 TARBR SR AR 5 -
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SHF_AMD64_LARGE
x64 (ERE G R I T 32 (GZ00F% o NIRSRRIE] 7 T80 K/, B RR I B K
/IS 2 GB - R TERREH TR ] 5T 2 GB BT o ARG SRR
{56 P AN [ ACHEAS R A B BRSO

AL E SHF_AMD64 LARGE J& bR ERY x64 B bR ST AT LLES {5 A/ IMRESELAY 7Y H $15C
PHERESIH - BEIPRERTT HBEH B AR B hRSCHS I - Fild. x64
FR R AR B BRSO AT DAS TR A& LB PR bR B A 1T R B & e bR S R 79 H Ry
s o AHIE . x64 /MUY B AR SO HBE S | A& bR E R 7 Hh £ -

SHF ORDERED
SHF_ORDERED #& SHF_LINK ORDER FTHfiti [HRARAZOHE. H H E# SHF_LINK ORDER HY
X - SHF_ORDERED F&Ht M FHARIFITHEE - . oI LAMFR @A 1. Hik. BEgmiEds
BAERRAETFEK

SHF_ORDERED 171 sh_link B A] LI R 1T (VR SIER o LA R LB ST A EL H S /Y
sh_link FYBRES IG5« HLAIRMEIATE 1ESEE S BRI R R THI AR
g

WIEREHEFHTH sh_info TIEAMH R A S Z2ARCT . NIRRT sh_info WiFTHE
[ 9 B B SR I RIAES R . W EHEF R THER o sh_info TG MR 19 070
MARHER . R ANBEFE RE SHF LINK ORDER EX SHF ORDERED o

FFFRI sh_info {H SHN BEFORE Al SHN AFTER (1HZUL3% 12-4) For. BEHEFRI K5
BN T EHEF AR EMETE & 22 G - WREHFEATHZ TR
EPIXEERRE 2 — WIS PR A SRR TR -

WRERD sh_info HEF(E R WG T BV SCAE— 1T NRY SN A SCHEHRID T2
FHAREY o XEETT 2 S5 A SR — R TAES HERE - FBR 2 N A SCPRRY T £
RTINS -

SHF EXCLUDE
I AN B TE AT SO e = B AR SRR B R R R AR - WRIBIRE T
SHF ALLOC it BUEFIERI XL RVE ERL, W& 2SI FRE -

PRI 2R, 5L AN B (sh link fll sh_info) BLERHAEE -

%12-9 ELFsh link #llsh_info fi#f%

sh_type sh_link sh_info
SHT_DYNAMIC PRUSIDEX TR SRR G 1 0
SHT_HASH KERBIFF S RATT L&A 0
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#12-9 ELFsh link fll sh_info fi#E (&)

sh_type sh_link sh_info

SHT REL PRIDEREESIDRT S -G 1 WHR sh_flags KA S
SHF_INFO_LINK R, WIZONFHE

SHT_RELA PN TRV -Gl N [P
0. FiES M7 12-10 FIEE 303 TH
FHE “BEREL T

SHT_SYMTAB TR T R L R . b b —N ST 5 sTB LocAL YT
BSREFIK—-

SHT_DYNSYM

SHT GROUP KERBITF 5 R L&A - KERINTE 5 RPTI R 5RE

SHT_SYMTAB_SHNDX
SHT SUNW ancillary

SHT SUNW cap

SHT SUNW capinfo

SHT SUNW_symsort
SHT SUNW tlssort

SHT_SUNW_LDYNSYM

SHT SUNW_move
SHT_SUNW_COMDAT
SHT SUNW_syminfo
SHT _SUNW_verdef
SHT_SUNW_verneed

SHT _SUNW_versym

P RS E S RPN 1
IR I B R T AT -
MRS RETETE. NISASCHLY
SHT SUNW_capinfo )i LZ
5], BN He-

KIRHIFE 5 RATT L ERT -

RERRITT S5 RAT T LRG| -
RIRHIFE 5 RAT1 L ERT -
RIKHIFAF BRI LERT] - I

ZG[42 5 SHT DYNSYM 15 T Y
TR FAARA TR £

RERRITT 5 RAT 1 LRG| -
0
PRESOLERSEIDATE R 1
RIKHI T E R AE T -
RIKP T BRI L E T -
RERRITT 5 RAT T LRG| -

31« FEERIFF SR L HRA T
FRBCTTHRE A -

0
0

YO RAEAT DI RES | FI G E B 7 1F
B T SR 74 B 2R A9k
Rl B e-

T EIASE RS AR
SHT SUNW_capchain ZeM 7 L2
51, HNHe.

0

0

bt b —AN R 5 sTB_LocAL HIFF
SREGIK—- HT

SHT SUNW_LDYNSYM {125 JH &R AT
5, I sh_info T RPWFFS
.

0
0

FEEMY . dynamic TR LZRA] -
THIRRARE SRR -

T AR AS AR A R -

0
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SHF_MERGE “T7 #7751 FH T-FRic vl & %8 {32 B A5 S A FH Y SHT_PROGBITS 17 o 1H S JIL
F12-8 BEARERZ T 0] LS HAl B ARSI T & - X BEFHE ITERERV
T X ] B R v E AR SO AR BT AR AT BT SO B E E R SRR KN o BN
K/NEAE BT o8 A B B AR SCEERIIE T T PR RE
i SHF_MERGE ARt iy 19 1% 17 1845 DL T HHIE -
TR BT TS TH 4% R W] BB BOK TR EE -
o AU EE E (LIE ST LAV (R AR T e AR R (X eI R . FEEAR
R TC T %% 45 o A TS A X B A AT AT (%
» WIERAZTIA R E T SHE STRINGS bR AR 4% 1T HAEE & UUZ FAF S RN F1F
B ST RBEE RN TR REE RS, MAGE H IITEAT o F45F sR A o e L B
SHF_MERGE /& —IMA[ERRE. FFFRREITILAI AT REM: - e vrbEBegmiEas T Ik
b SZBEIAL . (E—1EULT . BEEgmiR eyl 2 a0 — Mk B AR SO - 4

Al BER G ER B (O A & (i SHE STRINGS s gk ThRic i =T B AR T HIT I &
o

[AITEE T SHE STRINGS 17 bRE I SHE MERGE FRaSHT . %719 FF Ay F 4 B ik T LL 55 HoAth 3

KPR FIFR A Bt a3 5 F T HE46 SHT STRTAB FAFERZE (.strtab Al

Jdynstr) PIFRF 8 4a B AH R ) 25 B R 4R SRR A R

o BEEFERHRSEHRN

o SVEBREEIR R o B, AT A T B "bigdog” Bl "dog"s HB 4 FHHBRES
/N "dog" s FEAF TSR R R E RSB N T

HRT B e & (O H A R T PR 851 KN AT LR 715 B R T4+
BEI . Bk, LR DUT HRFHIE -

®  sh entsize W 0 B 1o ANZFEH S TEFE R o
» (UEHFTRFFRT . HH sh addralign Jo & 1.

i - AT DUE PSR G 2319 - 2 nocompst rtab BEITHIIHI{T (o] FF4F B Fe R 4 -

WEREFMERE RS . TRPETHRGEM. FHREEHEVENE
1

FNE . BirxHEX 287



#12-10 ELFHRFFRTY

AW el Bt
.bss SHT _NOBITS SHF_ALLOC + SHF WRITE
.comment SHT_PROGBITS JC

.data~ .datal
.dynamic
.dynstr
.dynsym
.eh_frame hdr
.eh_frame
Lfini

.fini array

.got

.hash

.init
.init_array
.interp
.note

. lbss

.ldata~ .ldatal

.lrodata~ .lrodatal

.plt

.preinit_array
.rela

.relname
.relaname

.rodata-~ .rodatal

SHT_PROGBITS
SHT DYNAMIC

SHT STRTAB
SHT_DYNSYM
SHT_AMD64_UNWIND
SHT_AMD64_UNWIND
SHT PROGBITS

SHT FINI ARRAY

SHT_PROGBITS

SHT HASH
SHT_PROGBITS
SHT INIT ARRAY
SHT PROGBITS
SHT NOTE

SHT_NOBITS

SHT_PROGBITS

SHT_PROGBITS

SHT_PROGBITS

SHT PREINIT ARRAY
SHT RELA

SHT REL

SHT RELA

SHT_PROGBITS

SHF_ALLOC + SHF WRITE
SHF ALLOC + SHF WRITE
SHF_ALLOC

SHF ALLOC

SHF ALLOC

SHF_ALLOC + SHF WRITE
SHF_ALLOC + SHF_EXECINSTR
SHF_ALLOC + SHF_WRITE

THZ L 359 TN “R2 R R (R
TR ) >

SHF_ALLOC
SHF_ALLOC + SHF_EXECINSTR

SHF_ALLOC + SHF_WRITE

THZ LR 344 TR “TR7 RURERERE ST
T

SHF ALLOC + SHF WRITE +
SHF AMD64 LARGE

SHF ALLOC + SHF WRITE +
SHF_AMD64 LARGE

SHF_ALLOC + SHF_AMD64 LARGE

2 U5 360 TUHHI “ I FEBERE R (FF
TR ) >

SHF_ALLOC + SHF WRITE

Je

2 UL 303 TUHHY “EELL I
THZ L 303 U “EE (L 197

SHF_ALLOC
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B Eid] B

.shstrtab SHT STRTAB Jc

.strtab SHT STRTAB TES B S5 T LA -

.symtab SHT_SYMTAB HZ UL 316 T “FF 5 &=

.symtab_shndx
.tbss
.tdata- .tdatal
Ltext

.SUNW _ancillary
.SUNW_bss
.SUNW_cap

.SUNW_capchain

.SUNW capinfo

SHT SYMTAB_SHNDX
SHT_NOBITS
SHT_PROGBITS
SHT_PROGBITS

SHT SUNW ancillary
SHT_NOBITS
SHT_SUNW_cap
SHT_SUNW_capchain

SHT SUNW capinfo

HS L 316 TURIY “fF 5 %75
SHF ALLOC + SHF WRITE + SHF TLS
SHF ALLOC + SHF WRITE + SHF TLS
SHF ALLOC + SHF EXECINSTR

Tt

SHF_ALLOC + SHF WRITE

SHF ALLOC

SHF_ALLOC

SHF_ALLOC

.SUNW_heap SHT_PROGBITS SHF_ALLOC + SHF_WRITE
.SUNW_ldynsym SHT_SUNW_LDYNSYM SHF_ALLOC
.SUNW_dynsymsort SHT_SUNW_symsort SHF_ALLOC
.SUNW_dymtlssort SHT_SUNW_tlssort SHF_ALLOC
.SUNW_move SHT SUNW move SHF ALLOC
.SUNW_reloc SHT REL SHF_ALLOC
SHT_RELA
.SUNW_syminfo SHT_SUNW_syminfo SHF_ALLOC
.SUNW version SHT SUNW verdef SHF ALLOC
SHT SUNW_verneed
SHT_SUNW_versym
.bss
B e WO MR RN L B - RYRE S0 RGUER T TR BTN 2 R8s

RN -

.comment

‘BE**{I:I o I% EEﬂﬁ

F12E . BiRHERX

FARGHVALFLEME o R AT BLH mes(1) 3

PETALEE .

Q5T sHT_NoBITS FITFEHAMIARRE . 1L YT AN 2 o5 LA ST 25 1]
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BT

.data, .datal
g R 7 ) TAL A7 R EL R T
.dynamic
PINHEFELR - AXRTEHEE, HSILE 345 TR B8
.dynstr
TR R A 8 @ 2R 5 /5 RS TERERN A PRI A & -
.dynsym

ESEERF SR . AXRIFER, 12 UL5E 316 TUHIM “FF 5K

.eh_frame hdr~ .eh frame

TR R WE S -

Lfini
ATHITIE Y. TR ST B AT ST SO B = BRSO R BN R -
KIEAER, 162 ULF 100 TTHEY WAL FIZ 1 EFIRE -

.fini_array
BB TR T AL o e T B AT T SR B = B BRSO B 2 E %
Ho HRIFMER. 1ESIE 100 TTHE WAL EGIFE .

.got

2RWEEE. AXRFEMGEE, ESILE 359 T “2RWEE R (FE TR
.hash

FFSEIER - BXR1IFMER, ESILE 299 T “BLHIETT” -
.init

ATPATE . AT AR A T B AT E T SCPR s = B R SCPR I B AR A B
B BXRIFER E2 IE 100 T WA LML R FIRE .

.init_array
RECTEET R TR R 2 e 19 ) AT T SR B3 = B B SCAR B 0 3R L AR
Ho HXRIFMER. 1ESIFE 100 TTHE WAL EFIEE .

.interp
PRI - ARIFMER. 162 I8 344 TUHH “TRIFRIURFRRTE -
. lbss

e T x64 WIRWHIAILAVEHE - WEHES (bss KL EHA T A/NEEE 2 GBI -

.ldata, .ldatal
FeE T x64 WEWIAESE - WEHES .data UL HA T R/INET 2 GBEYT -

.lrodata, .lrodatal

FE T x64 B9 HEEEUE - WEUES . rodata 22U, {HA T K/NéEid 2 GB YT -

.note

2 302 TUHY “VERE1 B T2 (5 & -
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T

plt
IFERERR . AXRIFMER. ESIE 360 IR I FERERE R (FRE TALPEER) »

.preinit _array
PREICRR TR T TR OB & 7 B TR T SR B 2 E BRSO (R B A T A AL 5K
H. HRIFEMEE. 1ESILE 100 TR “PIIRFIZEEFIFE -

.rela
NERTFRETEEN - TWHE 2 — B THESREEN - HXEHE
B, B ILE 325 TUHH) “FlEaRit 5.

.relname, .relaname
HEME R, % 303 TTHHY “EER TR « IR EA IS EE AT A
B, M7 A B R B4 sHE_ALLoc iz - BT ZA 2 TEAIRE - 8% name
FIN B ENIRY T8t o B, . text FUEENL T AFRBER N . rel. text BX

.rela.texto

.rodata, .rodatal
TE R A R AR g 3 T B R - AR TEIE R, 1B S UL 333 DU

.shstrtab
THR

.strtab

T, BEERTEH SRS RN ANTER S - QR SUHEFEERFSE
FFERRAVATEEA B, M7 R B M LS sHF ALLoc iz - BN, 1z TEERR
jto

Y AN

.symtab
52, W5 316 TUHHY “FF 5 R AR « MRS BA GRS RI A
B, M7 IS [ EE sHE_ALLoc fif - BN, %022 TEERRE

.symtab_shndx
T LSRR 5 RAVTTRG A 40 . symtab ATk o« QIR CHRARF S R0
SHF_ALLOC i WL RIS ME R B AL . A AL 24 TREAPIRES -

.tbss
I B M R O NP UG ) R I AL SRR R R A - RIS AT
TSEBHE RN RG2S EHETIa L N o Q077928 sHT_noBITS ATHEBARY AR
FE IR SRRSO . BXR1FHER. HSILE 14 5. SRERTEE -

.tdata, .tdatal
KL AR TR RS R X EE B R ORI AR o X T
PITIH,. RGN HANBFWEIARHFITEGIL . AXTFHEE. BSILE 45, %R
JREBEAE -

.text

RS AR B AT P THE 4 -
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292

.SUNW ancillary
HBNAHGBRE - AXEHELR, EHS I 293 TR “HighTi” .

.SUNW_bss
S BRSO EE . XL R e I B 2 TEs AT
BHATHIRAL o« Q175 28U sHT NoBITS FTFRERARYARKE. LT AN 2 o AT X2 (M)

.SUNW_cap
IREE K « AXRIFEAER. BS ULE 296 DU “THEETT

.SUNW _capchain
DIResER - HRIFANER, 155 LA 296 TUHRHY “DhBET” .

.SUNW_capinfo
RERSEE - AXRIFER. 185 UL 296 TUHHHY “DhRE T .

.SUNW heap

M dldump(3C) HEIEERYEDZ AT H T SRR HE -

.SUNW_dynsymsort
.SUNW_Tldynsym - .dynsym HETFSRPTF SR - ZRSIHHTHEF . DUZIR
HuHE S I 5 IR S o AR R R BRI 5 A EIEER - X T IR 2R
SHFR S, (MRESEMAS . AXEMER, ES I8 324 TR “FFSHEF 197 -

.SUNW dyntlssort
.SUNW_ldynsym - .dynsym e &5 5 R APERFE R B AETT S IR S8 - XRS5 1T
HEFy s DRI R @ By 5 [T 5 - AR TLS BRI S AEIEEN « X T
TURERMF SIS, (URESEMS - AXFAER. HZIE 324 TIHPHY 5
HeP 197

.SUNW_ldynsym
738 .dynsym 17 o LTS RERRELT S, DIFESEEEY . symtab 1A W] HINAE B R X
HIE T - BEERORAR SR IR 2R . Sunw_Ldynsym 1T HUELHECEAE S AR . dynsym 19 Z il - 1X
P TIIRLAEFARHFIRY L dynstr FAFEIRTT o IXFRCE M7 HEM AT 5K ]
DA — BRI 53 - 155 0L 316 TTHRY “fF 5 3&757 .

.SUNW_move
H IR BRI INGEE - AX1EEE . 1HS ULE 300 TR B2 19 .
.SUNW_reloc

HEMEE, W5 303 GO “EEM TR . RS ANEEMTRR. AT
NG A& EEMCFEEEFGENM . BT EEEMICRMRE A E L
TR sh_info fH N«

.SUNW_syminfo
HMFSRER . AXRIFMER. 52 UE 326 TTHIY “Syminfo K117

.SUNW version

FRAZEHIEE - AXRIPFAMELR. 185 IF 328 T FRALZH 1T -
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HHENT

BT

BAES OIS HNRRMRE . (HOFXETTIE & LRFaEEK. NN AT
AT DU R T o 3 AR S o] LSS AT A PR, DA S R 72 AL 0

5o A EFRSUERS TTDUE SRR - — DMEIRSUE T LIRS Z AR A
5,

T F T AL PR AR 1A R EEFIRY T 4 BRI TE 1 KA N _EAR RS54 4 PRIV 46 5 ik
B o ZAFRNEE T e _machine A REEFIZFR - U1 .Foo.psect ;& H FOO {4 R4
Fg5E XL psect 9 -

MY R H G SR -

bR 1 it FARSCAE 29N Solaris B Fe g’ a i il LU A — 802 M B H RS

o BB E BRSO 2 s 5 B BRSO E AN AT BC T o AR B RS
J& . EEBSERIFTE REATHIBY E AR SR L5 SHT_SuNw_ancillary T, XS
FIFARRIZX EEARSC H AR SCAERIE R o IR e H RS ET — RSB #R LR 1 RiH
AR ALY EL Al B B AT 5 (045 5

RS LU MR - B L sys/elf.ho

typedef struct {

ELf32_Word a_tag;
union {
E1f32 Word a val;
E1f32_Addr a_ptr;
} a_un;

} E1f32 Ancillary;

typedef struct {

E1f64 Xword a tag;
union {
E1f64 Xword a_val;
E1f64 Addr a ptr;
} a_un;

} E1f64_Ancillary;
XTI R A B atag #FEHIE a_un FIMERE -

a val

XL H PR R B & PR B A -
a_ptr

e BT S TR R AL AL
FEAE LT HHBbRIC -
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F12-11 ELFHIENEA bRl

B & c_un
ANC_SUNW_NULL 0 [l
ANC_SUNW_CHECKSUM 1 a val
ANC_SUNW MEMBER 2 a ptr

ANC_SUNW_NULL
PRICHIBN 1T HIN S R -

ANC_SUNW_CHECKSUM
TE c_val JTLZ RS IIREE A - 24 ANC_SUNW_CHECKSUM fif T35 — 1~
ANC_SUNW_MEMBER S5 2 BiTHR - B2 FF R A FR B B Bh 17 09 B BRSO RO BEER R - 4
AL T ANC_SUNW MEMBER FRICZJE - I IS HR 2K B RS Al -

ANC_SUNW_MEMBER
FEE BFRSUFEBFR - a_ptr R EE U FRERNTFR B FER R RS . ZW%
TSR -

BT B ARG 2 AE S — > ANC_SUNW MEMBER S5 (FRiR 4Bl B bRSCfE) ZRTEE—4
ANC75UNW7CHECKSUM TEHZ G, FERFIRCTE R B AR SR8 S B AR S %‘Bf”é
A —-1> ANC_SUNW_MEMBER - %F“]> ANC_SUNW MEMBER 2 J& # R 24 B 1% H bR Uy
ANC_SUNW_CHECKSUM . [EIIY.. HuZRUESBfi5 fSE 40 T BTz -

i ax
ANC_SUNW_CHECKSUM 1t E BRI R SR A
ANC_SUNW MEMBER EBRCH 1 AR
ANC_SUNW_CHECKSUM EURRSCH 1 RS A
ANC_SUNW_MEMBER BRSO N I E R
ANC_SUNW_CHECKSUM E bR SCEE N AR SRR

ANC_SUNW_NULL

BRI, H BRSO AT DLdEE 904G ANC SUNW CHECKSUM 5 B2 fR i — gk TE ke, EH|
FREBITRIm, RAmREE D -
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COMDAT T

COMDAT 7 FHH T ZFR (sh_name) HE—FRiH o QISR EEEGn a8 B 2] & FRAHIE

SHT SUNW_COMDAT AU L 7. NIKLREFE —DTT. MEFHFWTT - (EMNHTE
FFHJ SHT SUNW_COMDAT 19 [ BE TE (L #2226 o 7 77 B 71T HH & LA 155 02 9
4 o

BEAN, (A -xF R A g A i . R GRAR AN IA SR TR E T HE R e 2 4
TE o WIHFFEEUR A N sectnamess funcname [ SHT_SUNW_COMDAT 15 FH . NIl f5 AR BE Y
JLA™ SHT_SUNW_COMDAT T #IFHF AZ N BITTH o sectname. 77 0] TR
SHT_SUNW_COMDAT IR AF B EFROIERY . text - .data BUHAME(T T -

5 2 EAERICH e - . PUELBEUINE SRR T Bk A TR )
TSN WAL 2 ERKEA R - BP0 R O I ELR S R
i A MR R TSR

AT 2 BT LETENERS I « H2, WERMIER T Hp 3T, s g h %
— A EBR SRR, XS S E R - ik, NF X ER— e
FETERE B B RSO a2 o

SHT GROUP U5 1] & SUXAE DAY —4 T - B4 B S H A — AN 5 Fhiy
HEANFFES LA THIREE 4 o SHT GROUP TTRY T L SFE E AT ST - sh link i
HESHE TSR LET] - sh info KA H SRR AF S EET - Tk
sh_flags B AMENE - 174 (sh_name) KFIETE -

SHT GROUP 17 1T 55482 E1F32 Word THAEA - 2B —THE —MrEF . HRTE— &S
L&A

HHIE ST AT IRE

%1212 ELFHbRE

BIR &
GRP_COMDAT 0x1
GRP_COMDAT

GRP_COMDAT 5& > COMDAT A - ZH T LS B — MBI XA cobaT HEH . H
. HERESCEREAMAMHZ S . TEXRENT . BRSSO i —
NEEH . HRHANKRREWHER -

SHT_GROUP 19 FHEY T Sk R 5 [BRIRFI A% T« IXEETTLIEE: sh flags 9 kK B 11K
B SHF_GROUP PR « AR kgt ds e IHERTAH. e ReIBREHAT AT A BB
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AT ETMERA. HEAREREMOGIA, RS R TRVALHE, FE
18 LA AL -

»  DIRERRF SRS S STB GLOBAL BX STB WEAK 4B 5E M1 1922 5] SHN _UNDEF, A
BEMEH AN TR 5 | AL BOZ T o B85 B SRS AR5 220 2
GBI TG AT SR HAMNY R ARGES | E T S et B A

V=)

STB LOCAL #BERITFS . HLHE sTT SECTION RAVFITF S -

w A ATFNAINTHBOZAE T HITIERF S5 - Fl. ABETE sh_link B sh_info
F G H s 2E K B T Sk 5

o WIREFTHEANHEMBCE . WETCURERFEX T2 H A 3 — 158 LIRS R W1
RS RIVE STENE TZAENF SRR, M3 T MBS -

SHT SUNW_cap TARIHE AR SR TIRESEK o IXEETNREFR N BERCEFIIRE - L7 AT LA
FRIRE bR SRR s B BT aa A P B E T Th RE K « XX EETHRERR NFF S TIRE - LT
BEUTEMEEE - S sys/elf.ho

typedef struct {

E1f32_Word c_tag;
union {
E1f32 Word c val;
E1f32_Addr c_ptr;
} c un;
} E1f32_Cap;
typedef struct {
ELf64_Xword c_tag;
union {
E1f64 Xword c val;
ELf64_ Addr c_ptr;
} c un;
} E1f64 Cap;
XFRERRI) & — D EARSUE o tag B2TEH] ¢ un HUEERE -
c val
XL H RS R B S R R B EE -
c ptr

XL B BRSO RO R AU -
FFTELL T IIRERRIC -

%12-13 ELF IREEAHbRIC

AR & c_un

CA_SUNW_NULL 0 L7
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TIgET

%12-13 ELF IRERAHRIC (&)

B & c_un

CA_SUNW_HW 1 1 c_val
CA SUNW SF 1 2 c val
CA_SUNW HW 2 3 c val
CA SUNW PLAT 4 c ptr
CA SUNW MACH 5 c ptr
CA_SUNW_ID 6 c_ptr

CA_SUNW_NULL
PRCTIREL I EE R -

CA SUNW_HW 1~ CA SUNW_HW 2
FORMEFIIREE - ¢ val TEUEGH TR R KEEFIIRERE - 7E SPARC P&
b TEAFIIRETE sys/auxv_SPARC.h HHE S o TE x86 F-& &, WELFIIRELE
sys/auxv_386.h H17E X o

CA SUNW SF 1
FREFIREE - ¢ val TTEESH T ER sys/elf.h HIE KRB DI RERI(E -

CA_SUNW_PLAT
%ﬁgﬁ%%ogmrﬁ%@ﬁuéiﬁﬁ%%$ﬁ$%$ﬁ%%ﬁ@,ﬁﬁ%ix
FEA .

CA_SUNW_MACH
FEEITENA - c_ptr TEUEUBFERFERNTFR BIFR R RFEY, ZIRSE X
THEMLEE PR

CA SUNW ID
FEEREAMRTT AR o c_ptr TR B USFHE RN FR BT R RIFEY . 120W
& WFRIATF PR« MOTRHFAE LINRE. T2 NDhRed s EME—IrF S AR, @
ZAFRAT LS [ FHZ DR o REARIRTE 44 PRBAHIN7E (Al 75 i 2 i 2R i
-z symbolcap Mifﬁﬁﬁqz%?ﬁﬁ‘ﬂ)%%ﬁﬁ%ﬂ@i‘%ﬁ%%W':F' ° iﬁ%)’l% 71 TLHRY
R B PRSI RERE N T 5 DhiE” -

] B (S H AR SR AT AL S RE T « B G s 2R 2 A e AL R B E (L H AR SO P
FTEDIRE T G B — A SRR BORE b - (HAREERGmER G & AT AR A B AR SCPRI
XIhEE - 1S AR 58 TUHHY “PRIATIREE R .«

—ANBERRSEH AT DIETE S AN LA CA SUNW NULL 25 FEIIThEESE - INZZ 5| 0 TFIAHI B — 1
HIRREFRSFIIRE - L E PR ThRERIZDS B bR UL & 5% 71T R BRI

PT SUNWCAP R 73k o HFHILARF S, 18T BEFERE P v] LUK IR T 3R (5 FH ) R 55 1)
BERASUE H AR S - (AR B RS ThaE I 208 B AR SCAR T LS (0 F i U8 g i R
TEIZATIERSE « 152 LA 223 TUHHY “FeE TEhaey L= H bRk -
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HAhREFRIRTT S IhEE - FF 5 IhEE A F — N B AR S FE e —FF 592 5L

{5 o FFAN S 5 Bk —2EL 0 Z0 m] (LB A S5 (5 FH I ShBE - R TERT S IhRE

IF. SHT SUNW cap TTHY sh link JTCZEHE [ E A SHT SUNW caplnfo%’z ﬁiﬁﬁﬁ'ﬁI}JﬁEE’\J
ENZS B BT SCHE AT CLER AT 5 SE 1 R G5 AL Sh e RIE T 2 - 155 0L 66 BT
“QUEEFF 5 DIRERELR I

SHT SUNW_capinfo &5 KEKHUTTF 5 HRXTR o SHT SUNW capinfo 7 sh link JLZEFH ] K
BRIOAF B % o SINBEXHEN KEIE SHT SUNW capinfo HTEERT|, XLLZRF|H THR
P SHT SUNW_cap 1T HRIFZHAE -

FERB R SHT_SUNW_capinfo WY sh_info LRI DIAERESR
SHT SUNW_capchain - IZ1TH i FRe Fe o FH I 26 25 $R ThBeE 2 51 5k 51 -

SHT SUNW_capinfo RITEALL FI&Z - 1ES UL sys/elf.ho

typedef E1f32 Word E1f32 Capinfo;
typedef E1f64 Xword E1f64 Capinfo;

A T ZE T UL DL i T#ERE - 1655 Ul sys/elf.ho

#define ELF32_C SYM(info) ((info)>>8)

#define ELF32 C GROUP(info) ((unsigned char) (info))

#define ELF32_C_INFO(sym, grp) (((sym)<<8)+(unsigned char)(grp))
#define ELF64 C SYM(info) ((info)>>32)

#define ELF64 C GROUP(info) ((ELf64 Word) (info))

#define ELF64 C INFO(sym, grp) (((ELf64 Xword) (sym)<<32)+(ELf64 Xword) (grp))

SHT SUNW_capinfo JiHY group JTLE B & AT 5 JCBRAY SHT SUNW cap RIUZE S|« EILZIT
F[ LT 5 5 DRed B R - PREAAVAHZ 5] CAPINFO_SUNW_GLOB FRIHIIRE LI & 41l
PIHTER S . 12 SRHtHE ] -

2N {iE] =
CAPINFO_SUNW_GLOB oxff FRINERETE S o BT S5 A 5 EMRE N

B, (4RI — NS IIRER Y -

SHT SUNW_capinfo HifJ symbol JTLEE & 5T 5 XERTENF SIRG| - Fibdniies
S RN 515 S AL PR T B v B AR S FR R DORERT 5 R 1. HCEATAn e e B A3 XA
HFE P T D RE(E B T‘z)j,uﬁﬁﬁiﬁﬁt{l HIEMF ST 5cE (A4
CAPINFO_SUNW_GLOB 7FTIE> JE SHT_SUNW_capchain RINZEF[ - HZEG{HiZ1 T HEEERR 7
LR AR WZRIJFERELENE 0. EEHRE o BNl - jXEERET
BEFDIRERVIR AT SR

T EhEEI B S B AR SC- B — 1 DT _SUNw_ CAP ZIZSTHFT— DT SUNW_CAPINFO %]
A o JXLEETH 73 FIBRIA SHT_SUNW_cap 19 Al SHT_SUNW_capinfo 19 « HARSIFIA A
DT SUNW CAPCHAIN - DT SUNW CAPCHAINENT £/l DT SUNW CAPCHAINSZ Jii. jXEEIifRIN
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SHT_SUNW_capchain 7 ~ T A/NFILE A /N ol iXEET . 2/ THE R 7 il AR 7F
S INRE S Z G N BRI I TS DAL A

BRSO T DN E B RS ShRE . S8 AP S hEE. o mT LRI @ X MR
At - BARSUFIhREENER S| o FFA - FFSThEEE M o LN EAET RS FFi6 - HRE
WS E F S IhRE . BAE LB RRSCFEhEE. HATERS| 0 b FAFIE—T
CA_SUNW_NULL T AR AT S TIRERI TG -

B2 15 235 1109 ELF32 word B ELf64 Word H FRSC{HEHEK - SHT HASH TIHEfE
T BN - SE BT 5 RIEEEN TR0 sh link TIFRFEE - FIRIA#HH T 4R
LR R EER X EFRE AN E T AR — 4 4

E12-4 [FSEI1FE

nbucket

nchain

bucket [0]

bucket [nbucket-1]

chain [0]

chain [nchain-1]

bucket FH S nbucket Wi chain FXH & nchain Tl o Z 5 0 FFUE - bucket I
chain BVE ST REG| . #ERWETSG TS EIR « 5 RIVTENZ T nchain.
TS5 R 2R g [ ] PR R A £ T -

2155 APRIE B 2R B —ME . FH T bucket 5[ - L. FRB EEL
ﬂ?%ﬁ\%ﬁﬁé@ﬁx, N bucket [x% nbucket] ﬁé\ﬁ“%ﬁ%%wo ﬁt?%lﬁﬁ%?@*ﬂ%
%‘zié%%l o MR ESRIAEFTEZIAIR. N chainly] BHHEFAMROEGHE THE BT
SERNT 0.

TEFTIET B £ EA FHEI LRI chain W 418 STN UNDEF 2 Hii» A LUESE chain
ER

RO RS0 BT RS

unsigned long
elf Hash(const unsigned char *name)
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{
unsigned long h = 0, g;
while (*name)
{
h = (h << 4) + *name++;
if (g = h & 0xf0000000)
h ~= g >> 24;
h &= ~g;
}
return h;
}

W TE ELF X, EWA LA EE 2 & 2 R B e B bSO - TR B R R IR
A FENEEVENEDIEL (EF) TR, BN REERRE.

LS KBS WA L R A & (21 FORTRAN commoN 3R ) 1 AR ST AT RE2 7 AR B K (N i
TS AITFHS o SHT SUNW_move TR {1 — Tt ek SE B P AR S pO AL o 1bbe s G ML 1 T Ok
/INKEREBR SRR B 25 TR RN o

SHT SUNW move 195 % MR ELF32 Move B E1f64 Move FYMI « {# FHX LT, W] LU
R B E O EWIE (.bss) o iXEELH TE B AR SUEHA S RERZS . HIEE TH
2B E BRI NAFEIAE - T 2010 5 0T E Q0T wIia L N AR R B g . AT i) i
e EE AR

ELF32 Move fll ELf64 Move T L UTF

typedef struct {

E1f32 Lword m value;
E1f32_Word m_info;
E1f32 Word m _poffset;
ELf32_Half m_repeat;
E1f32 Half m_stride;
} E1f32 Move;
#define ELF32 M SYM(info) ((info)>>8)
#define ELF32 M SIZE(info) ((unsigned char) (info))

#define ELF32_M INFO(sym, size) (((sym)<<8)+(unsigned char)(size))

typedef struct {

E1f64 Lword m value;
E1f64 Xword m_info;
E1f64 Xword m _poffset;
ELf64 Half m_repeat;
E1f64 Half m stride;
} E1f64 Move;
#define ELF64 M SYM(info) ((info)>>8)
#define ELF64 M SIZE(info) ((unsigned char) (info))

#define ELF64 M INFO(sym, size) (((sym)<<8)+(unsigned char)(size))
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m value

WIEACAE . BIRS B AR 1

m_info
FFERRG] (SR AWIELHER) R OHIARIRIER RN (I RAL) o B
PR 8 fLE SUR/N W AR/NATELZ 1~ 2~ 4808 &I FTE X SE -

m_poffset

RS T L FH WA AL B SR AT 5 B I F o

m_repeat

HEIEL-

m stride
WL AL o ZIE RS ER TR E ORI NS Y T . BT EH m info i€ XHY
WA B RS RN o m_stride (H AT FRIRESN BITHITHIAL -

P Bl 1 S LRTE H AR S 2 5 ] oxsooo 715

typedef struct {

int one;
char two;

} Data;

Data move[0x1000] = {
{0, 0}, {1, "1}, {0, 0},
{oxf, 'F'}, {oxf, 'F'}, {0, 0},
{0xe, 'E'}, {0, 0}, {0xe, 'E'}

+

SHT_SUNW_move "7 i] FI T BHIEL B - BHRTAE L bss THIUE L o (AN AT 200046
BRI HIET LR -

$ elfdump -s data | fgrep move
[17] 0x00020868 0x00008000 OBJT GLOB 0 .bss move
$ elfdump -m data

Move Section: .SUNW_move
symndx offset size repeat stride value with respect to
[17] 0x44 4 1 1 0x45000000 move
[17] 0x40 4 1 1 Oxe move
[17] 0x34 4 1 1 0x45000000 move
[17] 0x30 4 1 1 Oxe move
[17] 0x1c 4 2 1 0x46000000 move
[17] 0x18 4 2 1 0xf move
[17] 0xc 4 1 1 0x31000000 move
[17] 0x8 4 1 1 O0x1 move

TEEUEﬁX#ﬁﬁ%%ﬂwT%%#fﬁ&%f“%@@%Eﬁi#$%ﬁ H
o TELLUT &M T R G S R AL BERS 20000, R N A R BE SR B o -

o SO RS AT T SLAE -
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TED

302

M I K/ N K TR shEE 28 BT S K/
= -z nopartial JETWIHRL -

ﬁﬁﬁi%%IﬁﬁT“%Eﬁ%%ﬁﬁ bR BRSO, DUE AR 7 nl AR SR A
B — 2 e - k. AR sHT NoTE 8BTS PT NoTE AU AUFR 2L oT
%o

TRIRE T KT R T HERE B S EEEENTL FEFTR - 3T 64 (L H AR SCAFH]

32 M ARSI, TR — > HARALEE S8 2R 4 T FRVE - 19 12-6 FRATREY
PR T B B REE B RUEEH . B R TR —# 7> .

12-5 FRER

namesz

descsz

type

name

desc

namesz Kl name
ZFRHHYET namesz N F T E S RN BB OIEE TR (S FRdE
) - NMEERATREAFRMMEAIERIE . BEYE, N EFEHESERE
PR (41 "XYZ Computer Company") {ERNFRIAST o R ATEE name: NIl namesz {E
3 WaEVE, AIHERAEAFHRRATE 4 T 5T o namesz AN ELFEXFIE 72 77
J: o

descsz fll desc
desc FHIHT descsz M F T HEERRIATT . WRAFERIATF. Nl descsz H N
?ﬁij@ﬁ%% A FSE AR T — MEREI 4 F X 57 o descsz FHHANVELIE X FiE

T\ o

type
SRR RARTTAOMRRE - 3 QIR P & EAY A . $¢WW@TMTT§W
iR o FEFP L RIR AN A PR type A BEFRMFREIART - AU LRI H 0 AR 51 %

T TR R B LS I -
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12-6 TEREBURM
+0 +1 +2 +3

namesz 7
descsz 0 TR
type 1
name | X Y Z

namesz 7
descsz 8
type 3

name | X Y Z
C o \0 | pad

desc word0

word1

T - RA SR AR (namesz == 0) DL AFRKIE NZE (name[0] == "\0") HINERE
B BSETAE AR . AT R 2 08— EEERF -

HEMSERMT SI M5 5E XHdE . F1a, BrRmARgit. KRR mE<
WAERAIT IR P RS B IR H brstbhil o o] B8 RSO LA RL 3 1 B GO e
HPAENEE - BT AR, aTHT SRS B AR SO il A & a0 P R i
IEWEE - BEE RIED X S5 -

HEMI AT EH LTS - 155 U sys/elf.he

typedef struct {

E1f32 Addr r offset;
E1f32 Word r info;

} EUf32_Rel;

typedef struct {
E1f32 Addr r offset;
E1f32 Word r_info;
E1f32 Sword r_addend;

} E1f32 Rela;
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typedef struct {

E1f64 Addr r offset;
ELf64_ Xword r_info;
} E1f64_Rel;

typedef struct {

E1f64 Addr r offset;
ELf64_ Xword r_info;
E1f64 Sxword r_addend;

} E1f64 Rela;

r offset

B B 7 I B AR BRI AL o AR E RS0 TRk iR 2 A A
[7] o

X FRIEE AL ZEFOR TS - B S SO R HAR . B
SE LR 2 e =0 R E — MEfE T -

X F AP TSXAF B HARSE . GERR 3 B IR 7 fif BT KE f b

Hb o S B B E LN T T R R I SO -

BN T FEAHSCRE P vl DUE ARt s, AR H ARSI B B AR 2 % A2 AR
1t HEE ORI & SCRRFHEIR -

r info

b B 45 T O HoE AT B E T B R R G | A RN A B E 288 - .
FA$E4 W & A TR & T R B 5 R E S - REGERELHIFSET
STN_UNDEF. WMIEEEN K HEHFIENTF S1E -

HE M LR E TP - HE I E (BB 5 R E G215 ELF32_R_TYPE
8 ELF32_R_SYM /3 I A T r_info B A FTHIILEF -

#define ELF32 R SYM(info) ((info)>>8)

#define ELF32 R TYPE(info) ((unsigned char) (info))

#define ELF32 R INFO(sym, type) (((sym)<<8)+(unsigned char) (type))
#define ELF64 R SYM(info) ((info)>>32)

#define ELF64 R TYPE(info) ((E1f64 Word) (info))

#define ELF64 R INFO(sym, type) (((ELf64 Xword) (sym)<<32)+ \

(ELf64 Xword) (type))

Xt T 64 {il SPARCE1f64 Rela Z5f4. r info FEE Al HE— 415 Hy 8 (il AU BRI I
24 I RRUMHFAERFE . W TEIAMWEE LR, BIEFEAT . (2. FivEE
i A ] e 2 5 R -

#define ELF64 R TYPE DATA(info) (((ELf64 Xword) (info)<<32)>>40)

#define ELF64 R TYPE ID(info) (((ELf64 Xword) (info)<<56)>>56)

#define ELF64 R TYPE INFO(data, type) (((ELf64 Xword)(data)<<8)+ \
(ELf64 Xword) (type))

r addend

IEBR B E W R ANEL T R o] B (L B rh e -
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Rela WL & A MIEL - Rel BT 27 EHE AL B A — DBE =g - 324
SPARC {X{# F E1f32 Rela EEENII - 64 il SPARC Fll 64 {17 x86 {X{#i FH E1f64 Rela HE
%o F. r addend BB F1EEE EAIINEL - x86 {UfHH EVF32 Rel B E 1T - FHE
I F B S INEL - TERTETEUT . DB B AT r4s S0 AR R = 19 0

B AL AT DAS MR TS FF5 & (B sh_tink TGHRRR) FIEHESATT (H
sh_info 1ISkIBRIR) o 58 272 TR T HHEE 1 IXEER AR o WA AT EE (L H AR S
FFEEENL T, WITEE shinfo Wi, AENF T AT HT SCAFRIFL S HARSCHR, 120002 ] ik
TR S VA [ T2 A TN /AR SN VA OF -

FEFTRTEOLT  r_offset (EHZEE SZFMAFiF BT — A5 1A F2 B0 RE D
ko e 7 Y AT 5 e B SR DA R T SRDX B 5%

EEMITE
I 7ok A T A 9
A TP AT B A TS

B PUTE R R E AR SR AR AL o . ARk = E AR
PRRZEARE ALy 0 - {HIE . M2 EFRSUFRIET LA FHR - 152 L5 333
T “RefF 2k

G PUTERE . B LAY S AL AT 2 R RS R T TS - 165 LA 359
TR 2R R (e TArd) ~.

GOT 2RI RAIHL - 12 UL 359 TUHI “eRig R (RiE Ta4MEs) ~

L B 50 R R R T T (ML a il - 155 UL 360 TUHRAY 1 RRbkERE
F (FrE TR ) .

p i r offset & H Y E N RYGFE TRy 1T W% Bl b -

S ZE5NL T EEN T RIRF S IME -

z ZEa T EEMNITFRIRT SR AN

SPARC: EEiL

TE SPARC ‘P& b, EENMINHTFT (bytes)~ FF (halfle)~ F (word32) Flf FEF
(xword64) »
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byte8
7 0
half16
15 0
word32
31 0
xword64
63 0

B EN S (displ9, disp22, disp30) [ dispn BRAIESEFNFF « HEF S RN PC HH*T
Nifs o L EREHE AL N H R AT T FRINIE 0. ANAE D ECAE R AL EUT E A B
YNGR

dispn
31 'n-1 0

02/d1.5p8 il d2/disp1a PR AT E ST 7B 02 Fl dispn KT 16 (i1 10 FLfirRs (Kt
G

1d2) 1 disp8.
31 120118112 14 0
1d2y 1 disp14
31 121119113 0

BEENFE (imm5 ~ imm6 ~ imm7 ~ imm10~ imm13 1 imm22) A immn family RAFRRICHF
SEAEER . 2IRHESRIS N ERE IO TFAIE 0. (UESICSA ENAETT
A FTAE -

immn

31 ‘n-1 0
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BT B (simm10, simm11, simm13, simm22) B simmn RV RSB E R . 28
FHE gAY H AR AL T F IR 0. ANAE A BL 4 BRI 807 A B A TR -

simmn

31 n-1 0

SPARC: EE{ZEE!

T £ B4 FR T i A 2B E 75 2107 overflow. 117 H B R OL{E AT BL ok
FHURITE, 2T LLIRTE (v) (B 5208 A4 b R L BET (1) .
1. V-simm13 FoRiFEHAE R RER S sinm13 FE MG B LA AEBAL -

$%12-14 SPARC:ELF H E i1

R B FB e
R_SPARC_NONE o JC 7

R SPARC 8 1 V-byte8 S+ A

R SPARC 16 2 V-halfle S+ A

R SPARC 32 3 V-word32 S+A

R SPARC DISP8 4 V-bytes8 S+A-P

R SPARC DISP16 5 V-halfl6 S+A-P

R SPARC DISP32 6 V-disp32 S+A-P

R SPARC WDISP30 7 V-disp30 (S+A-P)>2
R_SPARC_WDISP22 8 V-disp22 (S+A-P)>2
R SPARC HI22 9 T-imm22 (S +A) >> 10

R SPARC 22 10 V-imm22 S+ A

R SPARC 13 11 V-simm13 S+ A

R SPARC LO10 12 T-simml3 (S + A) & Ox3ff
R_SPARC_GOT10 13 T-simml3 G & OX3ff

R SPARC GOT13 14 V-simm13 G

R SPARC GOT22 15 T-simm22 G >> 10

R SPARC PC10 16 T-simml3 (S +A - P) & 0x3ff
R SPARC PC22 17 V-disp22 (S+A-P)> 10
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B B FB -

R_SPARC_WPLT30 18 V-disp30 (L+A-P)>>2
R_SPARC_COPY 19 ¢ DAoL
R_SPARC GLOB_DAT 20 V-word32 S+ A

R SPARC JMP SLOT 21 J¢ 5 S W ER S AR o
R_SPARC_RELATIVE 22 V-word32 B+ A

R_SPARC_UA32 23 V-word32 S+ A

R_SPARC_PLT32 24 V-word32 L+A

R SPARC HIPLT22 25 T-imm22 (L +A) > 10

R SPARC LOPLT10 26 T-simml3 (L +A) & Ox3Ff

R SPARC PCPLT32 27 V-word32 L+A-P

R_SPARC_PCPLT22 28 V-disp22 (L+A-P)> 10
R_SPARC_PCPLT10 29 V-simml3 (L+A-P) &0Ox3ff

R SPARC 10 30 V-simml0 S+A

R SPARC 11 31 V-simmll S+ A

R SPARC HH22 34 V-imm22 (S + A) >> 42
R_SPARC_HM10 35 T-simml3 ((S + A) >> 32) & Ox3ff
R_SPARC_LM22 36 T-imm22 (S +A) >> 10
R_SPARC_PC_HH22 37 V-imm22 (S+A-P)>> 42

R SPARC PC_HM10 38 T-simml3 ((S+A - P) > 32) & Ox3ff
R_SPARC_PC_LM22 39 T-imm22 (S+A-P)>> 10
R_SPARC_WDISP16 40 V-d2/displa (S+A-P)>2

R_SPARC WDISP19 41 V-displ9 (S+A-P)>>2

R SPARC 7 43 V-imm7 S+ A

R SPARC 5 44 V-imms S+ A

R_SPARC 6 45 V-immé S+ A

R_SPARC_HIX22 48 V-imm22 ((S + A) ~ OxFFFEFFFEFffeefef) >> 10
R_SPARC_LOX10 49 T-simml3 ((S + A) & Ox3ff) | 0x1c00
R SPARC_H44 50 V-imm22 (S + A) >> 22

308 Oracle Solaris 11.1 $E %2 FFFNEEFS R - 2012F 10 A



EEMT

#%12-14 SPARC: ELF & E (A (&)

=2 B F& HHE

R_SPARC_M44 51 T-imml0 ((S + A) >> 12) & 0x3ff

R_SPARC_L44 52 T-imml3 (S + A) & oxfff

R_SPARC_REGISTER 53 V-word32 S+ A

R SPARC_UA16 55 V-halfl6 S+A

R _SPARC_GOTDATA HIX22 80 V-imm22 ((S+A -GOT) >>10) ~ ((S+ A - GOT)
>> 31)

R_SPARC_GOTDATA_LOX10 81 T-imml3 ((S+A - GOT) & Ox3ff) | (((S+ A -

GOT) >> 31) & 0x1c00)

R_SPARC_GOTDATA OP_HIX22 82 T-imm22 (G >> 10) ~ (G >> 31)
R_SPARC_GOTDATA OP_LOX10 83 T-imml3 (G & Ox3ff) | ((G >> 31) & 0x1c00)
R_SPARC_GOTDATA_OP 84 Word32 Z AR5 T -
R_SPARC_SIZE32 86 V-word32 Z+A

R_SPARC_WDISP10 88 V-d2/disps (S+A-P)>2

- E@%ﬁﬁ%ﬂﬂm?%ﬁ%%ﬁ%ﬂ%oﬁ%iﬁﬁ%ﬂﬁﬁ%mﬁ,%&%
HRTFAH A TEA -

—BE R (0 AU I SO FUR TR AT

R_SPARC_GOT10
5 R SPARC_L010 ALl A[EAYE L E E N M5 coT Witk - 1t
4h. R_SPARC_GOT10 i fH Bl f2 4wk an O] 2 R (W% 35 -

R SPARC GOT13
5 R SPARC_13 UL, AN[EIMZ I E @ FE A7 5 1Y coT TRy HibE o 1t
4N, R SPARC_GOT13 JAFE /3 ilf P gt o 01 i 4 R WS 35 -

R_SPARC_GOT22
5 R sPARC 22 FUL. AN[FIHYE LB ENIFS A 5 Y coT Wiy Mhak o
4h. R_SPARC_GOT22 JAfE ik gt an O 2 R W% 35 -

R SPARC_WPLT30
5 R _SPARC_wDISP30 ALl AR L A48 M 7 5 AU FE A B R I bk o 1tk
4N, R_SPARC_WPLT30 \LfH /i a4 i o A il PR B B2 % -
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R_SPARC_COPY
e G A B AT BT SCIF AN TR RSO B, « IERE L R A 1
[ i) 5 B FR O AL B o 75 RS H6E R 2 B H AR SR = B ARSI Rl A7 7
AT 5 - PITIEREH, ST RERRE 1% 5 3= FAR ORI 5 SR s S 1 2
TRFS TR ERINIE - 165 LA 167 TIHEY “EHIEE L .

R SPARC_GLOB DAT
5 R_SPARC_32 UL, A[EIY R I EE (L2 coT Wik & N e & AF 5 rustisk - 5
FerkEENI R, W] LURAE 15 5 Fll GoT T 2 [A] (% B 2K &

R_SPARC_JMP SLOT
i Bt o N sh S B bR, T HRUEE IR E - It EE R (W% B 5L AT 8
A RERERE R ALE - 2 TSR P S B PR s B R, DURHE IR 215
JE FIAE 5 HiLdk -

R_SPARC RELATIVE
H R g aR N S B AR SO - B ER E (WS A G Al FE e S = B bR s
FORAEXT IR E R B - BT BEEERE 7 i R A A S = B AR S R b 5
gﬁ%mﬁm,ﬁ%ﬁ@%ﬁﬂ%mo%%ﬂ%%iﬁﬁ%ﬁﬁﬁ%%?%%%ﬁ

R_SPARC UA32
5 R_SPARC_32 UL, AN[FIRY R I B E (25 M R X FFRY T o AR S E L 7 E N
EEX FFIPY AL F T T A ZVERIE R REE 2R X FFI F it T4k
.

R_SPARC_LM22
5 R spARC HI22 UL, AIEIAY R ILL B E (2 T T A 2 IE o

R SPARC_PC_LM22
5 R SPARC PC22 AUl A[EIAY R LB (0 23 T i AN S IR -

R_SPARC_HIX22
5 R_SPARC_LOX10 —#CHH T AT HAT 30 IXEETT AT SO 64 (iibhl 23 (Al iy _FFR
J14GBo 5 R SPARC HI22 F{Ul. {HEFRULEEEERIFMY -

R SPARC LOX10
5 R SPARC_HIX22 —#Cf#iH - 5 R SPARC_LO10 {Ll, (HIAZR B BERAERIN 10 5
120

R_SPARC L44

L5 R SPARC H44 FlIR SPARC M44 EEE MR — i, DLARL 44 R L% FhE
7,

R_SPARC_REGISTER
T Ve FESRA S - EEMHER A E S EVR N T FESRg S - XTI
1FER DAAFTER N I FFam T 5 o ART 5 L7010 SHN_ABS AU .

R_SPARC_GOTDATA OP HIX22- R_SPARC_GOTDATA OP LOX10 Fl R_SPARC_GOTDATA OP
1KLL B E v R TS -
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64 {iZ SPARC: = E iz B!
HENIFE A LT RrE 2R E T 64 (i SPARC Y -

0 T i BB S AL FEME RSB INEL - L ANEGE L N ELF64 R TYPE DATA
ZM r_info FELHHEHL -

A R B E A AR R EUE AT 32 {37 SPARC S X WY E (LR o iF
% U5 307 TLHIAY “SPARC: B & (i1 270”7 .

% 12-15 64 {if SPARC: ELF 5 & {i1 5l

=27 =L FEB -1

R SPARC HI22 9 V-imm22 (S + A) >> 10
R SPARC_GLOB DAT 20 V-xword64 S+A
R_SPARC_RELATIVE 22 V-xword64 B+A

R SPARC 64 32 V-xword64 S+A
R_SPARC 0L010 33 V-simml3 ((S + A) & 0x3ff) + 0
R SPARC DISP64 46 V-xword64 S+A-P

R SPARC PLT64 47 V-xword64 L+A
R_SPARC REGISTER 53 V-xword64 S+A
R_SPARC UA64 54 V-xword64 S+A

R SPARC H34 85 V-imm22 (S +A) > 12
R SPARC SIZE64 87 V-xword64 Z+A

CAN B AL AR TE SO R R B T3

R_SPARC_0L010
5 R SPARC_LO10 AUl AEIPZEZIMBINIMRE . LLFE 5 A 13 7 S E
FEo

x86: & E i
TEx86 b, FENIN AT F (word32) FIH FEF (xword64) -
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word32
31 0

xword64
63 0

word32 57 — il 4 DFIHY 32 (LT B T B LMER TR 5T o XE{EEH S
x86 1A 7 Gl 4y iy HoAth (E AR R 9 7 M

31 : :
o0 1 02 i 03 ! 04 0x01020304

31

32{i x86: EE K H!
IR A E AL R AR 32 107 x86 FE LY -

%12-16 3211 x86: ELF E & {1/ 2 H

BR LIS FB -

R 386 NONE I Jt

R 386 32 1 word32 S+A

R 386 PC32 2 word32 S+A-P

R 386 GOT32 3 word32 G+A

R 386 PLT32 4 word32 L+A-P

R _386_COPY 5 JC B SR E AR o
R 386 GLOB DAT 6 word32 s

R 386 JMP_SLOT 7 word32 s

R 386 RELATIVE 8 word32 B+ A

R 386 GOTOFF 9 word32 S+ A - GOT
R 386 GOTPC 10 word32 GOT + A - P
R 386 32PLT 11 word32 L+A

R 386 16 20 wordl6 S+A

R 386 PC16 21 wordl6 S+A-P
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%12-16 32 {1 x86: ELF E E {1 7l (&)

B L=l FE 7y

R 386 8 22 words S+ A

R 386 PC8 23 words S+A-P
R 386 SIZE32 38 word32 Z+A

i - HAME RO o] TR R AR T | - XL R AL 14 5. LRFE)R
HR A4 -

— LR EE E A RIS SOR HUR R AT

R 386 GOT32
THH coT (Y EEAHILLE 5 7F 51 coT T 2 [RIRYBRES o I B E (R HE 7 Bl H g o 01
LR -

R 386 PLT32
TR SIS R R L, IR AR O — D R R -
R 386 COPY

FHBE e G s Y B A AT BT SCAR AU T IR B SO B« B e (i ok B i
[ 0] 5 BEH NI E - 1F 5 REGHEERLE 4 AT HAR SR = RS R 7
W5 - PUTIERED . SITATEEERE 1% 5 32 B AR SCPRII T 5 SR 2 & Tl 2
W P fEERINIE - 5SS UL 167 TUHRRY “EHlEE L

R 386 GLOB DAT
AT ot TS E DR AT S b - (RFRREPR A RIS o LU P 5570 o
S22 U XTI 7 -

R 386 _JMP_SLOT
FH B e gRies WIS E AR Al TR AR YR E o I EE (WAL B A 45 E
W PR RIIINLE - ST ERRET 2B Ua BRI LU IEHIREE RS 245
TE RIS HiLdk -

R_386 RELATIVE
FBE B aR NS B PRSI - ERE (WA B B AT FE E = B AR S
FORART MR E R E - BT BEEERE 7 i R A A S = B AR SR RS 5
FEXS U BEAR DN TR RN A RE U o YA B E L T R S R RS [FEE

R 386 _GOTOFF
WHEHFFSHES coT Fyihl > (MY ZE{H . I E @R iE g e oy A 2 R RS
%
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R 386 _GOTPC
5 R 386 PC32 £, AFEMEETER fr’ﬁ'?’*@ﬁﬁﬁ GOT Hytihik o b B & 2 RS Y
5 EH & GLOBAL OFFSET TABLE . 4ff S iltE ik fdmig syt e AW -

x64: EENZEE
MR A E AR x64 T XA

%1217 x64: ELF B @1 28

B B FB H
R_AMD64_NONE 0 JC 7

R_AMDG4 64 1 word64 S+A
R_AMD64 PC32 2 word32 S+A-P
R_AMD64 GOT32 3 word32 G+A

R _AMD64 PLT32 4 word32 L+A-P
R_AMD64_COPY 5 JC Z I RS TR -
R_AMD64_GLOB_DAT 6 word64 s

R_AMD64 JUMP_SLOT 7 word64 s

R_AMD64 RELATIVE 8 word64 B+A

R _AMD64 GOTPCREL 9 word32 G+GOT+A-P
R AMD64 32 10 word32 S+A
R_AMD64 325 11 word32 S+A
R_AMD64 16 12 wordl6 S+A
R_AMD64 PC16 13 word16 S+A-P

R _AMD64 8 14 words S+A

R _AMD64 PC8 15 words S+A-P
R_AMD64_PC64 24 word64 S+A-P
R_AMD64 GOTOFF64 25 word64 S+ A - GOT
R_AMD64 GOTPC32 26 word32 GOT + A+ P
R _AMD64 SIZE32 32 word32 Z+A

R _AMD64 SIZE64 33 word64 Z+A
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FRBRT

7 - HoAth B L Y AT TR R A S [ - X SR E AR AR SR 14 5 RS
HRAF A4 -

K ZREENRRRTRE XS T x86 iE AHIR] o —BEEE @ i B E A 2 A
HHE
R_AMD64 GOTPCREL
tEEN LA BG5S R AMD64 GOT32 BRI R 386 GOTPC HE 7 (i AU E A TE
o x64 R REEI SR TN THESFREM A0 T uEREC . FEikk . wTDABEH SRS
GOT & Ak

EF X R_AMD64 GOTPCREL EEFE N BRI TR EERE T coT 8 E T 17 S HibkAO A E
5N AEENMINLE 2 [ 2 E .

R AMD64 32
THEHPE S EWT 32 (07 - SRR TSk N EE (AR E R S S EHAEY e
NVIERT 64 (I 1{H -

R_AMD64 325
TR B SR 320 - SRR ER v Bk N E A I E 2 S SRR ST
& W6 64 (i 1H -

R AMD64 8- R AMD64 16- R AMD64 PC16 fllR AMD64 PC8
IREEEER R AUNIE ] T x64 ABL. {ELLAIH 20 T 1EH - R _AMD64 8 B E i A2
BT E HAEBRT 7 8L - R AMD64 16 BE N 2GR i B AE BT 16 1]

== =+
FRBERTD
FIFHR R o DS ISR I, ERCTFIH o BRSO
IR PE BRI AR - LU T B R i s R RS T3 -
HAFH (ZIF) BEETH. Wk SHEENEE P FHhEass
PF. NIRRT 1 DL SR - MR L RS0 3BT R R 2185
FE 4 BREHE 75 447K

AVEEAZ PR RE T « kAT sh_size RIAEEEF - X TEFHFHE, FEFRIIL
(I

15K sh_name Jilk BEL & 19K FAF I RAY TR - 15K FAF R R ELF Sk e_shstrndx
PRAFEE - TERIER T BA 25 MFIIFR R, HFHETFFHEEMET K-
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316

=

’IE;

£S5

12-7 ELE FfFH £

Z5] +0 +1 +2 +3 +4 +5 +6 +7 +8 +9
O[O|nja|m|e|.|[\O|V]a]|Tr
10|ijla|b|l|e|\0|la|b]|l]e
20 |\O|\O| x| x]|\O

TRER T EEFIRI TR BRI TR S
#12-18 ELFFAFERERT]

]| FHH

) 7

1 name

7 Variable
11 able

16 able

24 =FMHFHR

UG P R [T D T A T . — R T LR K - T
DR TR 03« — SRS AR . RAh. AR RS R
Gy

BRSO RE 5 R A& E G EE MR IR 5 & IS5 R BRER - /5%
iﬂ%%ﬁﬁ%?ﬁo%%@%i%¢%%-ﬁ#ﬁ¢*%%%ﬁ%%ﬂo%%m
12-22-

FFERMEGUTHE . B2 M sys/elf.ho

typedef struct {

E1f32 Word st name;
ELf32_Addr st value;
E1f32 Word st size;
unsigned char st _info;
unsigned char st other;
E1f32_Half st _shndx;
} ELf32 Sym;
typedef struct {
E1f64 Word st name;
unsigned char st info;
unsigned char st other;
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ELf64 Half st_shndx;
E1f64 Addr st value;
E1f64 Xword st _size;
} ELf64 Sym;
st name

ARSI S AT R RIR S B EatF S ZIRN TR . MRZEN
R MFRIEEM 5 AR T HERG . B0 755 RIEE K-

st value
{%Eﬁ@%ﬁ’ﬂﬁo PRYE 730 ZAE AT LUE XA B « 162 I 322 DU “fF 5
A

st size
V5 BA RN fln. s B RS A NE B RSUErh ea s
B RS A RNBRNRAL MR A{EAZ -

st_info

PSRRI E B - 2 12-19 R TEMS LHFIFE . LU T 4]
QX EE(E - 15 S L sys/elf.ho

<

#define ELF32 ST BIND(info) ((info) >> 4)

#define ELF32_ ST TYPE(info) ((info) & 0Oxf)

#define ELF32 ST INFO(bind, type) (((bind)<<4)+((type)&dxf))

#define ELF64 ST BIND(info) ((info) >> 4)

#define ELF64 ST TYPE(info) ((info) & 0Oxf)

#define ELF64 ST INFO(bind, type) (((bind)<<4)+((type)&oxf))
st other

FEER R I . % 12-21 HUEOR T{EMIE CR9FIFR « DU ACH 3B T el 4b 7 32 {12
B PRSP 64 (L HBRSCPRAOE - HAMNIIREANF . FHRE LS X -

#define ELF32 ST VISIBILITY(o) ((0)&0x3)
#define ELF64 ST VISIBILITY(o) ((0)&0x3)
st shndx

AT S — M S RIS 50K R R SHRTTL KRG o TR
BITRIR G X - BB K 12-4-

QSR B 51 A 5 SHN. XINDEX  WUISEPR 9 kR 5 |20 R TCE A B o SEPR{E
FIE1E SHT SYMTAB_ SHNDX & AU (k) S B 45 Hh -

TRIERT 51 st_info F BT AT 5 Y8E Al Hif i Rl 12 vl ILIAERITT -

%1219 ELFfF 5407 ELF32_ST BIND fll ELF64_ST BIND

B &
STB_LOCAL 0
STB_GLOBAL 1
STB_WEAK 2
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%12-19 ELF % 5408% ELF32_ST BIND fll ELF64 ST BIND (&)

BR &

STB LOOS 10

STB HIOS 12

STB_LOPROC 13

STB_HIPROC 15
STB LOCAL

JRERAF 5 o IXEEAF S E S H A S B ARSCARRIINER AN T UL o 2 RR AR R R A 5
AT 2 A SR T A 2 E T -

STB_GLOBAL
ERFFS o IXEFFEXN T EHWFTE BRI . — DS 2R 5 E
5= SR I 2 R S AR E AT -

STB_WEAK
9175 - REFFFSE52RFSEM HHEE XBEEBRRMIEES -

STB_LOOS - STB_HIOS
HEENEEE (BREXMAME) REHTRE THRERGHE L .

STB_LOPROC - STB_HIPROC
HYEEANEESME (RAEXWME) R TRE TAERIIE X -

RS S EZELT R AT E AR -

w BEERRER A A LA PTEE NI FRSCER . AR AF S IR E IR B PR STB_ GLOBAL
5. B2, MRFECEXNERTS, WHIERE SRS A2 580
"o HERGHSNSET 2 RE S HREEE L -

FRE. WRGFEEARFS. MHIERZRNTERFS A S SR - g
FHERIEAE X 72855 E S - AR5 EA /3 suv_common Y st_shndx F
Bt o 1S I 43 TUHEY “FF S EIT -

o BERRGRER AR TR ARYERD, KA REE S R E L RS E 2 RS NE X
HRYRE G o BERE R E SO LUE 2 R 5889 5 -

ERETE T, BEEGREE AR A PR HUEA RS R TR AR R € LRI 5 - RIENTHISITF
SHHERNZE - [ -z weakextract AT ILELETTH o (HAILLIET. 59751 H AT HEEL
JARSRE A -

-GS EEE M T ARG - B EEN R PSR -

ERFSRA . B st8_LocAL R IATE 1T 5 &MLE T 9 SR/ 5 .
ié@ﬁ¢%“ﬁ¢%ﬁyﬁ%%ﬁ%w;wdﬁ%&ﬁ@é%—ﬁ%%%ﬁ%%ﬁ%
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TRIETT 500 st_info F B RITT 5 B X SRS AT — 5 43l 7

%1220 ELF#F5 2% ELF32 ST TYPE il ELF64 ST TYPE

AR =1
STT NOTYPE 0
STT OBJECT 1
STT FUNC 2
STT SECTION 3
STT FILE 4
STT COMMON 5
STT TLS 6
STT LOOS 10
STT HIOS 12
STT LOPROC 13
STT SPARC REGISTER 13
STT HIPROC 15
STT NOTYPE

RIGEFF SR
STT OBJECT

PS5 528 &« B SR B bR oSk -
STT_FUNC

A5 55 R B A mT R T AR S B

STT SECTION
HRFE 58k WRBMPFF SR EEH THEEN. HHE% EA sTB LocAL
HR5E

STT FILE
B FFEMEAREEE S BRSO RBRE SO 2R . SCHERF 5 EA STB LocAL
HEEFN TR SHN_ABS o LLFF S (WISRAFIE) L T X AFAYHEA STB_ LOCAL 7 5 B[ -

FFESZG0 119 SHT_SYMTAB fE o B BRI sTT_FILERF S - 1BH . HWIF SRR
PR STT SECTION 75 o JXEEIRF 5 NF R EFE N R 5 T 2 /55 -

STT_COMMON
RS FRid R OIta b E A . AT SRR S sTT oBIECT HYLLFEFE 2 AHIA] -

FNE . BiRXHEX 319



STT_TLS
AT S8 E SRR G R . € 5. WS AT SEREENHE. mA g
SEFRAbE -

KRR iEEEN HAET | sTT TLs BHUMTFE o AT oBe TR 5| A sTT TLS 28
FIFF 5 R (5 Rk R R i B e RS - AR EER, ES I
14 E, BREREAE . WA RS A sTT TLs RRURYFRF 55 H R -

STT_LOOS - STT_HIOS
R (DI ME) B FRE FIRITRSIE L

STT_LOPROC - STT_HIPROC
YR EEME (EAEXWME) R TRE TABERIE X .

FF5 8] YRR st_other "FERHAE o I nl WL W] DATE i € (i H bR S0P
SE o AT YLPERE ST FERF S5 BN AT SOPF B = BRSO — BB 0 S5 U WA 5 1Y
T

F12-21 ELFfF5 Al ULk

R &
STV_DEFAULT 0
STV_INTERNAL 1
STV_HIDDEN 2
STV_PROTECTED 3
STV_EXPORTED 4
STV_SINGLETON 5
STV_ELIMINATE 6

STV_DEFAULT
B sTv_pEFAULT JEPERYAT 5 1 Al IS 155 R g8 e S AU FR 1wl ULPERHIA] - 228
TF ST SERE M (RIPUT Bt = EARSCE) SRR UL - SR T 54k
TREHCIR - 40, i u] LU 2 R S MG 5 - ] DUES — P sl E X
FHTF B 2 Bk 8 AR EEAE 5

STV _PROTECTED
W A HTH AP E S TE LM UL, EARE S, NS4 T2 5%
PR o & S XX FAF 5 AR 5 | FH B AT N Z @ - BIfETE
F— M E A RN ARITF S 8 X A TIEfE T - B STB LocAL
HE 5 B % STV PROTECTED AJ L% -
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STV_HIDDEN
R A i e SUATE S R B0 T EA AR A AT L AT 5 4L TR RR
Ao WA XEFFFIEITRI o IR TSI R IMNEER [ o HIXRERITT S
AR BRSPS — s (AR BRSO hE L BIMNEE ) -

QO TP T SR B = HAR S RS W] B AL H RS WRZE AR rP a a i
WE AT 5 15 2 BRSO 40 Ay sTB_LOCAL HFE -

STV INTERNAL
it T D JE P DL 5 sTv. HIDDEN FHIE B 77 2 TRRRE

STV_EXPORTED
IenT VPRI R R T 5 PRI 2R« ABECE LA HA T 5 m] ILPERAK e m] DL
HEATREGREINRR - B sTB_ LocAL #B5E 7 5K STv_EXPORTED AJ L1 -

STV_SINGLETON
SR LR R R SR N 2R B 5 E B — A S gRE B A R
FREEIH « ABEMEFATAT A RF 5 ] VLR A b v e TR L bR - B
STB LOCAL #F5E AT 545 %A STV SINGLETON A UL « RAE H B4 & 5
STV SINGLETON

STV_ELIMINATE
AT DL D Fe STV HIDDEN « 4 iT2E £ e SO ZHBRAT AT 50 EoAth A vl
W o AE S ARG A BERRZA ARSI T HT S 8 = B ARSI 53R .

STV_SINGLETON FJ UL J 14 mT LA Man bl 2 4 0 B H ol B0 T SR B0 = B bR s R I 13
SHIERT o N — D IERE BT S | R B AR — S5 -

STV_SINGLETON F] L5 sTv DEFAULT P ULTEE A A& H A sTv SINGLETON L /eghii

fF o STV_EXPORT AJ L5 sTv DEFAULT F] WL TELH A HH STV EXPORT P /e ik

fFi o STV_SINGLETON HY{ STV _EXPORT A VLI 5 (FAr] HoAth v] UL R A & - BEEE SRR 2=
PR H DB iR -

TERE G T R rh . Hofth ol PR A 252 al S0 T SR O = B AR SO 5 B AR
Mt o XRERAENT R SR SRR . — B R as e 1 H T, X R IR ED 2
PIRPEESR o PIRPECKEEL T DU H58. BIATEERA RS TR 5 | rTREEORAE . el
P X L 14 -

o FPEAESRA T LR MEE RN TR S5 R, EEEn B AR S L i f
R %S R E o QERTERER: M B AR X & SO RN RF 55T WhZ5|
A EE sTB WEAK 4 5E - TERLAE UL T . 31 F R REHT N -

o SRR RIS EGE G B A 1T IR R R 5. WhZ ] UL R %
RS HERY B ARSI S o WIERE N5 1A R SL 45 AN R o] UL R
T M B2 SR m] I P % R 45 B B2 ) B AR S IR 1 5 o IR BE IR %
AR E R m AR THER . YK} STV PROTECTED ~ STV _HIDDEN £{l STV INTERNAL -
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MR SHETR M YRR EME, WS RT A st_shndx 2 &1 LR WE
gl TEEEMS RPN, fFSEmSEE . 505 RIRTERREFHRHE
[FIfIE . —Rk RS [H 2 B A HAhE S
SHN_ ABS
BAF 5 BAA A2 T E AL A& A S T {E -
SHN_COMMON #{] SHN_AMD64 LCOMMON
TS FRIC R LAY E A . 57990 sh_addralign AR FFSHEBLESEE
XFFOH - FEERGRIE AR TE(E N st_value BURE BUIINE L B N FF 5 2 BCAEAE =S 18]« 5F
SRR/ NEFEHT R 78 -
SHN UNDEF
B REG RN AR E LTFS - g Rk B bR 5 T8 TR 51
F— B XHEE IR WO RXHER SRS R S 1% E LYEE -

W2 HTATE . 251 0 (STN_UNDEF) fUFF 5 RIVF 2R « HLIUEA TR 5 HHI(E -

%1222 ELEfF5RI: E5lo

R & Bt i

st name 0 TLAR

st value 0 T

st _size 0 TE R/

st_info 0 TERA, JREREE
st other 0

st_shndx SHN_UNDEF JCi

518
A EAR SRR S RIS T T st_value B MFRERE A AIH -
» FEATEEN AR st value EE TIE 5[0 SHN_COMMON HIFF 5 HIA T LT -

w FEATEEN AR st value A ATE AT SR TS o st value &M st_shndx
TR IR T B C G L E A W% -

o TEAHITSCHRISEZ E AR SO, st_vatlue BLE AL o 9 IX LSRN RF 5 BE
ﬁ%?@ﬁﬁ%ﬁ%ﬁ,%ﬁ%(i#%ﬁ)%ﬁﬁ%%%%%%%%@w%
ik (NAFERE) -

SETF S RAEX T AR ESR S RA UG X B E S AR o] U R0t s )
Bl -

S
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FESRMBILE
AL, NI 55 AT 52

» (BT ERAWET 0 HTERRERE LTS . [FERDIE -TURKTEEN
%o KT SRRy STT_NOTYPE -

o RS RESEMETAFS . F5RP0E ZIUE RIS E I sTT FILERFS -

= STT SECTION ERIFTIFFS .

B A 1

= STT REGISTER BRI HFFETE -
GEIREREREHIRR 2 RS
X TERMLEEAF S RN A, PR A SO B FRIY STT FILE 5. JHERME

Vel =)

5
s EFERT. 2REFSERBETS . -1 2RFSHFSE sh_info [EHiR
e REFES M2 RS2 LLXFT X RFH T . ARERE -

IXBETF 5 R Oracle Solaris OS Y FRFR N2 -

.symtab (SHT_SYMTAB)
IWeAF 5 AL B A S BRI ELF U BN 5 o AT S REE 2 AT AR, ik
TEFERRA AR R JT A

T8I {5 FH mapfite Al ELIMINATE ST DL . symtab HVEFR 2R 5 - HS L

5 55 TUHHY “BHBRTF 5 F158 191 TTHHY “SYMBOL_SCOPE / SYMBOL_VERSION #§
A

7 o

.dynsym (SHT_DYNSYM)
BERAE . symtab R LFFEI SRR ST - TSRS, Kitk
TEH R NI R AT A -

.dynsym % AFRE NULL fF 5 778G GRS 2BFS - sTT FILE fF 5@FE AEATE
WRFESRAP . GREENHFE. TRESHE A STT_SECTION 5 -

.SUNW_ldynsym (SHT_SUNW_LDYNSYM)
P77 cdynsym RHPESHE B AETT S5 o . sunw_Ldynsym F 85 R E0 R BT
S WA SRTESA. REEHEREIAFE T . 4 AT 2EH . symtab A
AT BE NSO SR R (o A 7 A RS T R SO P A RS Y
FRERER o BLATIE W] OB TR I AT S{E 8. LMELS dladdr(3C) —€cfifi
H .

VY . dynsym FRAFFERT, A 1F7E .SUNW ldynsym 7% o 24 .SUNW_ldynsym T9 Al .dynsym T3]
HFTERT . fEBgRiE s 2B AR X I R AR L . Horh  suNw Udynsym I EL7E AT

T o IXFECE J7 200 U N R F R GUE — D KBS 53R - A SREMNE
AR AR A R AR -

.SUNW_ldynsym 2% A] DL (i FH SEF2 4R R 2511 - 2 noldynsym il g TYHER -
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324

HEHET

FHAHAREY . Sunw_Ldynsym 1T . dynsym 3R BHASAT 5 2% AT A 145 DA 7 b b o 8
XERFITE S o JX PR AT FH T3 40 8 sk FOn R R e s & - H2 . IR S S
NFF RN E 70 155 R A E TR IR B 1Y - 182 WA 323 DU “fF 5 & AR
FILYSE” o AR R EEbIE 5775 IR Z PRI R 2% BERIELL T LA -
o FESARIZHBEHER Y. SRR A RTINS R . TS KT -

» HRERZMEESRASEHEE . R XA S AR EIER, HH T RN ERE
FHIREEZE R BRI — > e REFH AN B - AN[RIAY TR AT RE 2 AN R 0 25 I 4
PR o SR BE RIS H] BE 2 240 FH P i SR IR K

» R ESRMTCHNEER o BRI AR H EXENTS

S HEF 72 P T X e [r) R o 75 HEF 1902 EVF32_Word B EVf64_Word HARL
ﬁ:El/‘Jiﬂléﬂ o IJZIZ‘@IZEEIJE"]/I\ﬁﬁﬁﬁ% .SUNW_Tldynsym - .dynsym ?ﬂéﬁ"]ﬁ%%ﬂ/‘]?

Gle WEAHPRTTREIETHEY . AT S RS ti M HEE R e st - Hrp (e
GEOT RS RIS o ] elfdump(1) M1 -s JEIUR Bom 5 HE P A SRRV AT 55 -
AREIFIT HE 7 5 AT 5 R R a5 o H AR S (B2 A5 B S | R o 8 e As
s HbE . BRI EETT S EE L ENERRERES - Jitk. RS MR R
i 75 50 FH P R AN [l A #E 15

.SUNW_dynsymsort

SHT SUNW SYMSORT ZEAUAYTT (H M2 .SUNW ldynsym— .dynsym ZHAF 5 R AHE #L
&L ZEHHEETHE T - ARRBEBREINTFS A EEEN -

.SUNW_dyntlssort
SHT SUNW_TLSSORT ZEAUFYTT (H A4 .Sunw ldynsym - .dynsym ZH&FF 5 H TLS
TSRS LIRS HITHET - (04 BRI E TLS T 5 i 24 Btk 5
e b2 g A H IR S R N (58 P DA R R SR 3 HE 7 1 5 LI 5 -
o FFSLAE REEE R A . STT FUNCS STT OBJECT - STT_COMMON B STT TLS-
» DRSS URGAE. MELasTE

[N: DYNAMIC- end- fini- GLOBAL OFFSET TABLE - init- PROCEDURE LINKAGE TABLE

M starto
o WRZFEA ST SIIHE—DE. M2ES55F 5 MR 2R -
» FFSUIIERE L -
» SN/ AE.
KA B 6 2 ) a4 1 v B S AE R DL K R B S gn R an AR BRI T 5 o ISR 52
P RS - 5810, TEPTRE 0 T 1l BE TR BT 50 T POk o et 72 -
o HUNREEIEFEFT R RIRTT S - Bla. FEELRFRfT 5 KD -
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o R TATFEWLRTS - G, BRSO AT DUE 5 R iR B NE
A2 MAFS o IXEEBI G TS5 29 O | AR AT - & sE A SR AEHE R 1T P R
EETFERIIPH—

mapfile MY BEF DYNSORT Kl NODYNSORT 1] LN TF B B4R L 5 £ 194zl - 152 I
% 191 TIHAY “SYMBOL_SCOPE / SYMBOL_VERSION 54 -

DYNSORT
PRRN B S EHF TR S - 775 KRB0
STT FUNC-~ STT OBJECT~ STT COMMON BY STT TLS-

NODYNSORT
PRRA R B S TEH T RIS -
Ban. BhRSCf T RE 2 PRt LN RS R E S

$ elfdump -sN.symtab foo.so.l | egrep "foo$|bars$"
[37] 0x000004b0 0x0000001c FUNC GLOB D 0 .text bar
[38] 0x000004b0 0x0000001c FUNC WEAK D 0 .text foo

FF5 foo il bar 21— PHIER « BREHESLT . QIEERF UL . (LR foo-

$ cc -0 foo.so.1 -G foo.c
$ elfdump -S foo.so.l | egrep "foo$|bar$"
[13] 0x000004b0 0x0000001c FUNC WEAK D 0 .text foo

R R G Ay B — D 2R S M — P58 5 5 R — DI Gl 2 R 551
5o SRS foo ZIAIMIRER. R IAFH L ERERT S bar -

LLT mapfile 2 S EAEHEF B ERTAT bar o 208 7175 foo-

$ cat mapfile

{
global:
bar = DYNSORT;
foo = NODYNSORT;
}.

$ cc -M mapfile -o foo.so0.2 -Kpic -G foo.c
$ elfdump -S foo.so.2 | egrep "foo$|bar$"
[13] 0x000004b0 0x0000001c FUNC GLOB D 0 .text bar

.SUNW_dynsymsort "1 .SUNW dyntlssort T7. 3K .SUNW ldynsym TfE{E . L. {HH
-z noldynsym JEIA 2 FH (1 G AT HE 75 -

== o A

BiFasfts

SPARC (A REEM S HF Aot 5 RS A TR 2 REFFa . PRPIIL 7TF
FFasiF 5 A5 R & 1 % 300 o
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Syminfo &1

%12-23 SPARC:ELFfF5#Il . FFT5

FEE aX

st_name TS AN TR BRRINES ], SR FFaRE 0

st_value Frenas o AXEHFFRRENER, 153 0L ABL Tt

st size KA (0) -

st info Y E W H N STB GLOBAL: FEALAIE STT SPARC REGISTER -

st_other KL (0)

st_shndx WAL E SRS WIB AL A A 875> T shn_aBs. &Ry
SHN_UNDEF -

TRPFIH T} SPARC TE LR FFev{H -

$%12-24 SPARC:ELF FEHRGS

&R & &X
STO_SPARC_REGISTER G2 0x2 %92
STO_SPARC_REGISTER G3 0x3 %93

AIRERVRFE 2 R A Fas I WERE B SUHRA A R E 2R & -

Syminfo &I

326

syminfo 7% % AN EVF32_Syminfo B ELf64 Syminfo [T - .SUNW_syminfo 7 H1
HE 5 RBEFF S 2 (sh_link) FHY 5 — T4 B AR I

ISR BRSO AR . W AT @ R R R 5 R SRS HE %R TR
TR R EVF32 Syminfo JAEL EVf64 Syminfo M. MIMHFIEHAMFSEHE - FHk
(755 M syminfo FAIITECE MR ZAHR -

E5] o F T 4% syminfo AV M HIRRA . Bl SYMINFO CURRENT o FH T 5 20071 0 U5 2%
B4 FH T UNDEF TF 5 T, IR Z A AN 208 AT AT e

syminfo HIEAGLL T8 - 155 UL sys/link.ho

typedef struct {
E1f32 Half si_boundto;
E1f32 Half si flags;

} E1f32 Syminfo;

typedef struct {
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Syminfo &7

ELf64 Half si_boundto;
E1f64 Half si flags;
} Elf64_Syminfo;

si boundto
dynamicﬁ§quﬁiﬁﬁﬂq§§§| i sh info FEARIN. ﬁ%%ZEQﬁHH:HL?ESyminfoﬁﬁﬁgo |
41, DT _NEEDED HikRiR 5 syminfo Wi KB BN EH AR - LT & TiE si_boundto Y
fRERME -

HIR B ax
SYMINFO BT SELF OxFFFf FE5H9405E
SYMINFO BT PARENT oxfffe FE55RHRHE - XetiSHzsisE
BRSCHEARE A 58— B FR S -
SYMINFO_BT_NONE oxfffd 5 BA TR S 90E -
SYMINFO BT EXTERN Oxfffe TF 5 8 SURIMNEBI o
si flags

AL 7 B ] AL E RS AR RS -

BIR & aX

SYMINFO FLG DIRECT 0x01 @%ﬂm%@ﬁﬁ%%@ﬁi#ﬁﬁ%

SYMINFO FLG FILTER 0x02 PS5 SCAT YRR R 28 -

SYMINFO_FLG_COPY 0x04 ¥ 5 8 S BIA B E A -

SYMINFO FLG_LAZYLOAD 0x08 55 FINEEIR 5 AW E RS o

SYMINFO_FLG_DIRECTBIND 0x10 5 HNE E L EEYHE -

SYMINFO FLG NOEXTDIRECT 0x20 g;ftt?#%?b%ﬁ%IFHﬁﬁﬁtﬁ?¥%iESLEiE%#K

SYMINFO FLG_AUXILIARY 0x40 55 8 SOAT FHYEHE B R 2 -

SYMINFO_FLG_INTERPOSE 0x80 5 AT FVERG AT - LB HE(GEH T
BN AT STHE -

SYMINFO FLG CAP 0x100 55 5 TREAH Bk o

SYMINFO FLG DEFERRED 0x200 5 R A5 7E BIND Now EE5E i -
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RRAE I

FR A=

328

BER G FE A QI B H AR ST T LU & DU T RR SR B AR AP I E 1S -

w RRAREN. ATt 2R 528, HAEH R SHT sunw verdef Fll
SHTﬁSUNWﬁversymE@jﬁ§Z£mo

o RRARREME. T RoRHA B SRSCA AR AR A E SCEER . HER R
SHT SUNW verneedSHT SUNW versym fk 77528 o

sys/link.h HHE ST X BT B S o L AR EEIE \B@ﬁﬁéaﬁﬂ.SUNhLversiono

= \\J == =
FRZARE L E T
L5 HH SHT SuNw_verdef FEHUTE Yo QIRELTTFAE. WA IjJHTfE SHT SUNW versym

o XM RPEEFILE SRR BRI 5 5 RO SCZ TR R B - TH 2 UL 207 TUHPRY gl
FRASTE SC o TR TR BA T 251 -

typedef struct {

E1f32_Half vd_version;
E1f32 Half vd flags;
E1f32_Half vd_ndx;
E1f32 Half vd cnt;
E1f32 Word vd_hash;
E1f32 Word vd_aux;
E1f32 Word vd next;

} E1f32 Verdef;

typedef struct {
E1f32 Word vda name;
E1f32 Word vda_next;
} E1f32 Verdaux;

typedef struct {

ELf64 Half vd_version;
E1f64 Half vd flags;
ELf64 Half vd_ndx;
E1f64 Half vd _cnt;
ELf64 Word vd_hash;
E1f64 Word vd_aux;
ELf64_Word vd_next;

} E1f64 Verdef;

typedef struct {
ELf64 Word vda_name;
E1f64 Word vda_next;
} E1f64 Verdaux;

vd version

R BRI Z G RAS . R A AT
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FRAAZ TS

EIR & ax
VER_DEF_NONE 0 TEARERRAR -
VER DEF CURRENT >=1 M FiRAS -

B 1 FrFRIE TR . § R ER A B KEUF TR - VER DEF_CURRENT [{E AT FR
PEFEITHES. DU Y FTRRA S

vd flags
B A SR TR E IR R, AR RAPATS .

HR & aX
VER FLG BASE ox1 SCAFRIRRATE S
VER FLG_WEAK 0x2 FIRRABRIALT o

X ST R FRRCAS G SCEAT 5 E BhAR I FERRANTE SCRFIR A7 AE - FERRAS W] J9 X1
PREE RS TR RRA o J9RRATE Y (weak version definition) &7H 5 MASCERII T
o S ILE 209 TR “BIEESSIAE L7 -

vd_ndx
TRAZR] . BERAE A —PME— RS TR sHT_SUNw_versym 55 FHRL
FRAE SRR o

vd_cnt
E1f32 Verdaux ST EEH -
vd_hash

FRATE SCAFRAIEISNE « (B2 (5 58 299 TUFRHY “HLSI 21 Fh /28R —HY
B pRE A Y -

vd aux
I EVF32 Verdef TR A BN A E LA FRAY EVF32 Verdaux BEHAY 71T RS - 1%
AR — DI RDIAFTE - WITRIE XS E IR E SCFAF o a] L
FEEHAMITE - JTTEHBEH vd_cnt (HFER - XEETTRERFIRIARAE KT
FRAHF AR 2 B & B E SLEEH -

vd next

I EVF32 Verdef Z5FII T LB N —A> ELF32_Verdef T 77 {H% -
vda name

DAz FRE S R AT R B R TS . TR R E LRI A7
vda_next

I EVF32 Verdaux T FF LB — ELF32 Verdaux HiHY T 1% -
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RRAE I

. ==
RR AR &S
RRASACHH LTI SHT SUNW verneed 5B T S o Ik 17 181 5 BH B SRS 20 Bl 35 BU RO 78

S SRR B ASARATIE ZORUEAT AT o (A MR S RO E I - SR
PEATIE S TR TCR B LU S -

typedef struct {

E1f32 Half vn_version;
ELf32_Half vn_cnt;
E1f32 Word vn_file;
E1f32 Word vn_aux;
E1f32 Word vn_next;

} E1f32 Verneed;

typedef struct {
E1f32_Word vna_hash;
ELf32_Half vna_flags;
E1f32 Half vna_other;
E1f32 Word vna_name;
E1f32 Word vna_next;

} Elf32_Vernaux;

typedef struct {
E1f64 Half vn_version;
E1f64 Half vn_cnt;
E1f64 Word vn_file;
E1f64 Word vNn_aux;
ELf64_Word vn_next;

} E1f64 Verneed;

typedef struct {
E1f64 Word vna_hash;
ELf64 Half vna_flags;
E1f64 Half vna other;
E1f64 Word vna_name;
E1f64 Word vna next;

} E1f64 Vernaux;

vn_version

B ARRIFAZEE IR RRA AR R -

B =] ey
VER NEED NONE 0 TERRRA o
VER NEED CURRENT >=1 LRI -

B 1 T s o § R R A B8 BT RUHTIRCA - VER NEED CURRENT FU{E 1T
MRIE TR BT, DU S HiRRAS -

vn_cnt

Elf327Vernauxiﬁﬁiqqﬁgfﬁggéiﬁio
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FRAAZ TS

vn_file
DAz PR R A B A R 3R RS FH T TR AR R SR 4 o 2R S
SAFHEENR . dynamic AKFHIIN 2 —PCHC - 155 ULE 345 TUHHIY “BA8197 .

vn_aux
FAR . JEE I EVF32 verneed TR Sk B S BA SIS AR 75 AR AS & ST
ELf32 Vernaux B4 o W IAFTE 20— PR MRE: o -t ] DU 7R HAth i AR At
M, BAREHH vn ent [HFET -

vn_next
ML ELF32 verneed HfFF L E| F—1> ELF32_Verneed i1 i -

vna_ hash
FRARIANE 2 PRI BNE « ZE @@ 2 299 TUHRRY “BN &1 R iy Al —
IO R AR A B

vna_ flags

AR R EF S, W RAFTA -

B & ax

VER FLG WEAK 0x2 SIRRAPRIAST o

VER FLG_INFO 0x4 SHT SUNW_versym 5| FHA THRIMEE . 7612
ITHE TE TR THE

FFRRASAIGE: 3018 5 59 ARAS 7€ X (weak version definition) FIJRIGHRE -

vna_other

WRIAER W2 [ ARFIIAR A FE E A ZRS] - ILZR S T1E SHT_SUNW_versym
WA A E E = RS 51H -

TE Oracle Solaris 10 & 1Tl K&z B Solaris fiRAS . AN AR ISIT i A $5 58 A 157 5 &
5] o TERXEEH BRI, vnaiotherﬂﬁﬁﬁﬁﬂﬂo

vna_name

PAZ P AP S R T I 71T B & s . T B2 B RRAC RIS R 44 7K -

vna_next

M ELF32_ Vernaux TAYTT LB T —1 E1£32_Vernaux JiH)F T {f% -

IRAR ST

FRAFF 51T SHT_SUNw_versym JEAUSE SCo It A DU S5 R TR BEH AL «

typedef E1f32 Half E1f32 Versym;
typedef EL1f64 Half E1f64 Versym;
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BEHTC R I B S TR 5 R R S RIS RIUWEGE « R
sh_link EHIfISE - BAHWBENTRHBLEG MRS 2RI TS TR ERNE-

%12-25 ELFRAMHGIA:Z S|

BR & aX
VER_NDX_LOCAL 0 5 BA R ER .
VER_NDX_GLOBAL 1 e EA2RERE. e ERAE
o
>1 s BARRERE, e E

FRASTE X (SHT_SUNW_verdef BRRAS (R

SHT _SUNW_verneed) o

W LONTE SR RARRI R B R S 0 AT T LU MEEIR R E LR S| -

BN AERSHTF 5455 VER NDX_LOCAL - ZR1M . X {ESEFRIRIEFRIR /D UL o RA 3]
WiEHENG LA RTINS EE  dynsym — LA E .

» %A SHT SUNW verdef fRASTE SCTTHY B AR U E L2 RS -

» %H SHT SUNW verneed Wizwﬁﬁ‘lﬁﬁﬂ’v H ﬁYﬁ: qﬂﬁﬁ(ﬂ@*ﬁﬁ(%%ﬁ% o B
o HAEI BRI T AR € R R G W B b5 S LR E L2 RS -

w FFESRVE DAL NULL - IR ZEFEIN VER_NDX_LOCAL : {EIZAE A (R E

[V
TS o

ERR SRR E CIRRAYE E N 1 FFIGIIRRAZR 5] H BB oag i 1. &5l 1
REATE DN RREMAE - QERZE RSB SHT_SuNw_verdef igANE 17, NIZHE
PR CHEE XIFTA 2R S8R 1. R B RERAE . W)
VER_NDX_GLOBAL FH{N 5[ — NIt hRA -

HAth SHT_SUNw_verneed {<Hiit A H E AR SCHRAT R IARASCREHE & M 1 Bl hAE L& 5|
ZIERRAZRS] o XEER S [ B UIE I 1. TR 1 REREA T
VER_NDX_GLOBAL. f{RHSiIIRRA T HIIEE — &5 2.

TE Oracle Solaris 10 & 1THi 5z FEAIX Solaris AR, AN [A] SHT SUNW verneed % §fi SR A Fg
EMAZES| - EHEBIRUEF. EAF S5 HEER o WIAR S, XEREMS
W W M ARTE GG R
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=
w
i

EF NS HEE

i

AES A T AT B ROUHE B MARGHRE - AL 4irI K 2 85 B &
THE RS - FE TR SHE RO TH A MMM & T

AP TSR RIIE = EAR SRS ORI e - EHVTIX SRR . AR G0 n] (X AL
PEOIESISIEF R (BIEREG) « e G RGBS HIOR . Bl HRFN
B - feft 7 LUT EET

w333 U CRETR”. B T BRSSP PITIIBE AU - ERESS
*@;%—W*%F? ks MATEASFHAVERBE. H & QIR TS AT FR Y
flf5 S -

w339 TP TR (Fre TR E:) 7 Bl 7 TR R ANFRE
S

w5344 GUHPN “BITRSBERRES . HAved T R TR M IR A B bR
ZIAFFS5IARER -

AT S B FAR SR RIRE L3RR — NS - B R ESII# A T RGE A
REFHUTATHR RS E R - BARSUFRE S — a0, % 338 T BN
AT -

TR Sk SO AT PRIT SCAF RN BRSO TE S o SUPF ELF Sk e_phentsize ll
e_phnum B FURTEEH H S WREF L KN

BFLEEUTEN. 525U sys/elf.ho

typedef struct {

E1f32 Word p_type;

EL1f32 Off p offset;
E1f32 Addr p vaddr;
E1f32 Addr p_paddr;
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E1f32_Word p_filesz;
E1f32 Word p_memsz;
E1f32_Word p_flags;
E1f32_Word p_align;

} E1f32_Phdr;

typedef struct {

E1f64 Word p_type;

E1f64 Word p_flags;
ELf64 Off p_offset;
E1f64 Addr p_vaddr;
E1f64 Addr p_paddr;
ELf64 Xword p_filesz;
E1f64 Xword p_memsz;
E1f64 Xword p _align;

} ELf64_Phdr;

p_type
%ﬂ@n%ﬁ RH BRI e R BT R E BT 20 3R 13-1 e 7 R AUE
RKHE X

p offset

P B 28 — 513 FITE SCPR D eea i1 B Y fhF -

p_vaddr
BRI — 1 AE A R R AU -

p_paddr
BHE SV F AR RGP EE s hE o BT RGNS T N R EE D
Hbs BRI GO T AT T ORI = B bR B REEERAE -

p filesz
BRI SR FR T 8 AT -

p_memsz

BONAF B 78, mT LU

p flags
5BHHRMRE - R 13-2 FHFEE T RIWE L HE X

p_align
Al HE AR BB p vaddr Fll p_offset FYEISR(E (DATLE A/ NS - It
B A TSRt —ME . T EPEN SRR Z B 5T 5 BE - {H o Ml 1 R TCF AT
5t o HAN. p_align Ny 2 WIERERR . H H p vaddr N5 T p offset (LLp align
R o 1S I 339 TR “FRp A (FiE TALHEES) 7.

FELLTHFA T A R B - EA iRt e 5 2 HA 2B . BRI
5 T 75 W B & 3] DUEATI 7 o o A8 T @ LR AU 1E -
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%13-1 ELFERHI

B &

PT NULL 0

PT LOAD 1

PT DYNAMIC 2

PT INTERP 3

PT_NOTE 4

PT SHLIB 5

PT PHDR 6

PT TLS 7

PT_LOOS 0x60000000
PT_SUNW_UNWIND 0x6464e550
PT SUNW EH FRAME 0x6474e550
PT_LOSUNW ox6ffffffa
PT SUNWBSS ox6ffffffa
PT_SUNWSTACK OX6FFfFffb
PT_SUNWDTRACE ox6fFffffc
PT_SUNWCAP Ox6fFFfffd
PT HISUNW OX6FFFFFff
PT HIOS OX6FFFFFff
PT_LOPROC 0x70000000
PT_HIPROC Ox7FFEFFeF
PT_NULL

R o WHECHGE - (SR, FE 7 LR n] DU g R I -

PT LOAD

fEEH p_filesz Fll p_memsz fliRMY AT e A Bt o SCPFFRRY 51 X IRET B 77 B0 2dh
(8 WRBHINEKRN (p_memsz) KT XA/ (p_fitesz), WIHFZRFITHIEE
Sy 0o XL ERAE B E G DS T - S RNARER TN AN BB

SRR AT A B B LT o, T p_vaddr B EETHES -

PT_DYNAMIC
EEENSHERER - HS I 345 TR BT
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PT_INTERP
T 0E BRI B A F AT 45 R R RE AR AL B AN R/ o X T2 AT T
S U B o WAl S B AR SCE T o AR BEAE — NS
LU o A (QIERAFAE ) AL TR W] e A B 25 R BT - A 5% RE
BRE, HSILE 344 TUTHY “TRFRIERERR -

PT_NOTE
FEEHBE BN EMN /N . BXRIEGER. 152 WL 302 TUHHY 9B .
PT SHLIB
TREEEA, HEAEREENTEX -
PT_PHDR

TR P S AL MR e AR T RLE AT DN o BRI BELE — U

LB A (TR LR NI R — AR i e DU B B - 1t

KA (AIRAFE) LT e A B & WY RTE - H R IFAIER . 165 0L 344
TR TR R R

PT TLS
TEESIR RN - BXTEAMER . 15 U 372 TUPRY “Cef e S fg 177 -
PT_LOOS - PT_HIOS
T A R B (B R B TR TR E R GG 3L -
PT_SUNW_UNWIND

B SR R -

PT SUNW EH FRAME
B A& Y FE 3R o PT_SUNW EH_FRAME 5 PT SUNW EH_UNWIND S4K o

PT_LOSUNW - PT_HISUNW
MR A (DI ME) A FRE T sun 175X

PT SUNWBSS
5 pT_Loap sEMFEMENE. I THIA . sunw bss 7 o

PT_SUNWSTACK
ROR PR o HBEFFIE— 1> PT_SUNWSTACK JL 2 o UG RIFR (41 p_flags FELHAT
EN) HEXL -

PT_SUNWDTRACE
R dtrace(IM) AIER{H FE -

PT_SUNWCAP
fEEIREESK . AXRIFAMERE, 165 LA 296 TUHHY “DIRETI” -

PT_LOPROC - PT_HIPROC
RN EESME (EAEXWME) R TRE TAFEERE X -
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- PRAEE MO E B EOR, ST ATEF SR B RIHARE Al - SCPFRIRE S A 3%
HEEH & 5 HABHRAIILTTE -

E= /N Lk

ATHATSCAF M BRSO — D EAHE, il 5 R BRSO A G
RIRI AR EE Ptk o FEAHAE A H v — i A i @ A2 B A i e F v B e R P I A
TEE

AT TSRO FAR SRR S AS A @ AE P T R i DA = METH RS

B NS AL i K DI R/ INRITRR e vl 2 A B R AR DL - e Sk A R AU
bl w] BEFF AN FRRRE AR SE B R UL 52 ILSE 339 TUFPRY “Fefr e A (Ff
ETAEEY)

PR ERHNE, EEFEES PT L0AD ERFURAK p vaddr {HFEERY ANfE I - 54

Ji o REPATE sk RN B K T A/ N R BT A B T RIBCEE Ak« FRAEZR AN
FEHISCRRY A, Nl AT BES p_vaddr (EANULHL -

EXALRR

AGEE AR LA E VB E —DERABL BV SR 2O AN EOR PR i 2 40
I o ARGTAIE AT 3 A BRI NIRRT R 242 T U1 p_flags B B FPATHEE RIS [RIAL
PR - PF_maskPROC RS I LG AT A (L AT AR B A T TAL B AR HY1E S -

%132 ELFEFRE

E=2 7 & aX
PF_X 0x1 HiT
PF_W ox2 5

PF R ox4 B
PF_MASKPROC 0x0000000 KfgE

WRAURALE 00 M FREBIZNIHI VTR o« SKER N FAPRBUR T NFE T HRIT, 148
TCATBE RGN R T ARAY. . REFTAIREHEGHER BRG T EEKE LY
VIlRR o Ao, RS BXIEE TR WERAEEAER TN EF IR . T
RNV T BRI PRE MR B ALV HIBRAERRRE -

B13E - BFENNSNSEE 337



%133 ELF AR

Flag ( #77 ) & WiIRRE SIVTIRRE

e 0 R R T[] R T U7 7]
PF_X 1 AT B AT

PF W 2 5 B 5T
PF W + PF X 3 5. BT B 5. 3T
PF R 4 Hi (5N Ko
PF_ R + PF_X 5 B T B AT
PF R+ PF W 6 w5 B 5. T
PF R + PF_W + PF X 7 B 5T B 5. T

B, SR SOR BB BRI TAR . ERE SR . HEBoaE Ba1E . SR
TTRUR -

BAR

HRSCAFEL T AR, BRSSP S RiE AN - 530h. TR SCrB &
—UEREE LT NEFRAFRAERE L - B2, DATFE SR EEE LUE T
R TSR SFIE - FIEGEA —ATE T BN - B & I R
ARARAEZEAZNL -

RBL S AR S FIEGE - SRR E ST SEIEMNES - B XERE T
*, EEIE12-10-

PT DYNAMIC P27k JCEFE M .dynamic 17« .got Al .plt Wil & S50 E LRI IELFIZ)
DR ER -

plt A LU T SOR SR B . BRI TS o FCIRAIEE, 152 UL 359 i
2R ER (RE TAMEE) "M% 360 TTHRY I fefkhesk (RrE TAabMds) ~

SHT_ NOBITS AU TAESLAF A (LM A, HES 5 BRI NFMREIFIR - 8
s IREERWIIGA BRI EEEB R . AT p_memsz K T RIRHUFEFF L TL R FHIY
p_fileSZo
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BEEN (FETRESR)

BRFEN (BETAESR )

ARG OB TR ARG DI SR S BEE I 2B U P B, - A%
CLYER 5 sCBEBOCCAE R TRDRT AT REVEE R TRE PRI TIT O - REEMESF -

BRAFEREAPITE RS 7 BT SRR ZYH T s 2 RS
T A A TS ] - A, HERYJPEBEA] DUEE e A GETERE - ESRPRIK B X Ry
ﬁ) ﬁ?ﬂgé#ﬁn%?Eﬁﬁ(ﬁd‘éiﬁﬂﬁﬁ(#ﬁ*ﬁﬂKﬁ?ﬂi’ﬂhﬁﬁ% (DAL AN A
) BB -

32 (v B A R FLL B R ST B 3R 5K 64 K (0x10000) [F]4% o 64 {37 R A4 B2 FUU bk AT ST
FEXHEEL 1 MB (0x100000) [R5 o 8 R 45 B 5 B K TUR A/ NKE 57, JCIe W78 0K/
il SCHEERE AT T -

ELETE MR . 64 {1 SPARC F2/F 55 0x100000000 FHJiCiA Mk fEFE - AR (LT 4GB LL
ERyMsE A R A BRSO« BdE - HE S BRI BRSO o XA B TR
64 NIFEFPIERA, FONAIRIE 7 B BATRAT a5, W £ B A XU 4 GB Hiik =2 [A]
WO AR R - RVE 64 (UFEIFAE 4 GB DL RyMbhb 2= (R kA T8ERE . (EIEA T LAEH
mapfile FIBEEEGRAER 2RI -M AT, BE52 4 GB DL FAUMIbEZS BIARRF - 1S L
/usr/lib/ld/sparcv9/map.below4G -

TEEZR T SPARC FAH) ] $h4 7 304 -

13-1 SPARC: \THUT3CHE (64 KX 5F)

X R Bt ERl L
0x0 " ST AER "N\ 0x10000
[ELF 34
(325 K]
[(HER]
N 0x13a82
0x4000~" IR "\ 0x24000
0x4f5 FH

0x44£5~" Hi=e "N 0x244f5
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BEEN (FETRESR)

TRELT BRI AR IR -

%13-4 SPARC:ELF 27 LEE (64K Xf57)

MR XA iR

p_type PT_LOAD PT_LOAD

p_offset 0x0 0x4000

p_vaddr 0x10000 0x24000

p_paddr REEE REEE

p filesize 0x3a82 0x4f5

p_memsz 0x3a82 0x10a4

p_flags PF_ R + PF_X PF_R + PF_W + PF_X
p align 0x10000 0x10000

TSR T x86 FAHY AT AT X -

132 3213 x86: M HUTCHE (64 KXF5F)

MR Bt ERl ik
0x0 " STAER "\ 0x8050000
[ELF k]
(2]
[(HtER]
R 0x80532fd
0x4000 " HREL "\ 0x8064000
0x3a0 FT
0x43a0 -~ Hi=e "\ 0x80643a0

THREXL T BRI AR & TR -
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BEEN (FETRESR)

%13-5 3217 x86: ELF P27 LB (64 KXFF)

28] XA HiE

p_type PT_LOAD PT_LOAD

p_offset 0x0 0x4000

p_vaddr 0x8050000 0x8064000

p_paddr KIEE EREn

p filesize 0x32fd 0x3a0

p_memsz 0x32fd 0xdc4

p_flags PF R + PF_X PF R+ PF W+ PF X
p_align 0x10000 0x10000

IR STl A% I Pt it DL SCAS RIS Al Y B A D] R /N AR ES R] 3%« AR D ok

INFISCERGER KN B % IR VA SCPF TR SR & SOR BRI -

o H—PICRTUEE ELF &~ BFLERMHEAMEE -

o IO TR S BRI R .

o DN EURE TR S SO EE R ATRTA -

o R MEEETTUE S 5T SUEER . NEEEME. RG2H
HIPAT AR R B Se R ML —HE « Dy PRl 23 18] rh 4 4> 12
TR EA Bl — AR, 5 Bl 20 TR - ERTIA RIS ORGSR
FIEHRERCAG H8 7 B SCPR DI 1 TR . — R SISO RE fU s 55— RS
FIBHER 5 Z AR HE b o

7 - AT AT 51 S 1O SOAS B HCRE A L AU Orracle Solaris OS = IS A -

BUH Bl R E RO RGBT R AL B . R GERHE SO BTG - Y12
SCPFR R IE — B TR N8 TR BN TR B ML AR IR A B
T AR IRE R AP TSHEIREIN A -

Hofth = GTrP YR & N EZ B AR REIURA & - WHIEE RGUE 6 2R L

HEAENE . TSR ER T R AFIIE . BE T K/ 4 KB (0x1000) -
A EELEC UL s X B PR (SR — e G /N T
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BEEN (FETRESR)

342

13-3 3217 SPARC: i {5 B

El bt AE
0x10000~" SCAER
0x13a82 Ox3a82 T
HiEET
0x57e
0x20000~" AT
0x4000
0x24000~" HIRER
RUGA RO E R
0x250a4 oxbaf
TUEF
Oxaf5c

Oracle Solaris 11.1 $E %2 FFFNEEFS R - 2012F 10 A

XA

£



BEEN (FETRESR)

13-4 x86: UFFEHL{G B

ERl L BN 15
0x8050000 - STAER
XA
0x80532£d ox32£d T
BIRIER
0xd03
0x8060000 - AR
0x4000
0x8064000 HRER
HiE
0x8064320 p——
RUGA LRI EE
TUER
0xb23c

AT T SRR HAR SR BERE AR T AT A « AT T SOrF B 54
XACRS o R IERET . Beb 0 T H T OIE rT P T SRR R LA - RGE 2
{5 FH A B 4 p_vadd r B 1E 9 RE FLL 3L -

ST EEEBOEE S SAIETC RIS o (RS, B Ltk
TEANRIHERE 2 TR 2 AT AN 2 (T T I -

RERG 2NN IREEFEENE . B2 RSB 2 B E - BTS00
TER I FRSTE & B 2 (Aol FAFXT itk PRI A A F R FU st 2 [] A 22 {00 55 S A
REF stk 2 R 22 {E DL RC -

LLT & 3R SR hxt 2 bR v] EFE e p 36 = B AR SCPRRE Ui, AT B 1 [ =2 O A
XALE - AN XEER A B EA T .
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IBITRISEEIERF

%13-6 3211 SPARC: ELF J: = H bR 0 ¢ BE bbb 451

RS N iE E A
A 0x0 0x4000 0x0

W1 0xC0000000 0xc0024000 0xc0000000
P 2 0xc0010000 0xc0034000 0xc0010000
B3 0xd0020000 0xd0024000 0xd0020000
i 4 0xd0030000 0xd0034000 0xd0030000

#13-7 3211 x86: ELF L= HFR S Btk 7R 5]

RS XA iE E A
X 0x0 0x4000 0x0

B 1 0x8000000 0x8004000 0x80000000
P 2 0x80081000 0x80085000 0x80081000
B 3 0x900c0000 0x900c4000 0x900c0000
iR 0x900C6000 0x900ca000 0x900c6000

EFHIERERERF

B BB AR BhAS W B T SR B R = H AR SO T DLEL & — > PTINTERP FEJF 50T
Z o TE exec(2) W FEHT. %%HMFrmmW&V%%h% #Lﬁ%ﬁﬁfﬁ#&@
TRYIIAHFERLR . BRRRFET 01 5T N R GRS HI 0 N FE P A 5% -

£ Oracle Solaris OS H.  FEREFE PR N2 TTHBERFEF . Bl ud.s0.1(1) -

BITHEEIE T

BRSSO B B FR SRR BEbzgm R o5 1) al JU 7 ST — 1227y
PT_INTERP NFEF LI o AT EIE T ARG RS THI BEERRE P E N R P IR RE P b T
WH o exec(2) MBI THHEEBERR P I TUME. AR O E RIS o

BE Begwli d o] ) AP TSP MIR S H AR SR E D Bhia 1 T REERR P a1 T S R AL
fia o REERUREAL T Al AR N E R ES I T R R AT A o X EE B -

. ééﬁ”jJSHT DYNAMICEU dynamlc’D Hrp e & & e - (7 TZ T eta i B LS H
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BT

= BHU) SHT PROGBITS Y .got Fll .plt 9. HABIESLLFMNE: 2FREERM
WREEERER - LU &1 T 121 TIN5 B R e el 5 AN B X BE 3% . LR B bR
SO RS o

n  ZEAUSY SHT HASHAY .hash T7. HIPESFFSETIE .
S H BRSO T DA 5 A R AU ARkl R LR FU A i 55 SO R 7 Sk R SR

HOHEANTR] o 21T REER R 2 B LA T2 L A e e SR B AR 2 i S
Sl stk -

WMRER X2 58, WA LR S — D EA) pT_dynamIc UTTE - I
B Ldynamic T o FEERTES _pynamic F TARICE S DL NSRRI EEHRI T - 155 L
sys/link.h-

typedef struct {
E1f32 Sword d tag;

union {
E1f32 Word d val;
E1f32 Addr d ptr;
E1f32 Off d off;
} d un;
} E1f32 Dyn;

typedef struct {
ELf64 Xword d_tag;
union {
E1f64 Xword d val;
E1f64 Addr d ptr;
} d_un;
} E1f64 Dyn;

AT R EARSCE . d_tag FH%H] d_un B -

d val
XEEE PR R R B & R B A E .

d ptr
IREE H PR SRR RE UL o FEPITIE R, SO RE AU L T RE 5 A RE FUU
HEASULHD o A BhASEE RS L & bl AT AR, BTN B R e 2 AR E I 46 S
BRI A LSRR S PRl o« OBIR — B, U AN E S TEESEY
Hey PR R L Y B R I
B, B SRCHERE T d_un BRE IR - FEhILEYE . 58 =77 TR#HITHE
Tl R B ASPRICAERE o (EEEIARIC RS d_ptr ST - {H A EIFRIC R
A d val EISTII SRR IZAMCEEA R o ptr WAEH d_val. {HESTELU
TR A T R PP P FRICAS B X LR o 28 =77 T B 202 o B i b B X 451 4
JEH

»  HAE/NTRE(E T _ENCODING HIFRIL
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s  H{E/T DT L00S FlI DT SUNW ENCODING 2 [HIFYARIC -
»  H{E/F b1 HI0S F1DT LOPROC 2 [A]HIFRIC.

TEBER 7 AT SO RIE S B ARSI RRIC EOR o AR FARICH ARSI S NIE)

SRR B N S I SRR I  [AIRE . AR RAZARICHY I AT DA B E A2 A0 TR
i -

#13-8 ELFEIASEEIRIC

=2 & d_un WHATC H= BRI H
DT NULL 0 L7205 St il Gk
DT_NEEDED 1 d val R CIBsRiD]
DT PLTRELSZ 2 d val EiBuA: D] Tl Y
DT _PLTGOT 3 d ptr AR AR
DT_HASH 4 d_ptr Tl o il
DT _STRTAB 5 d_ptr 3l Gl
DT SYMTAB 6 d ptr S )
DT RELA 7 d ptr Cigil AR
DT_RELASZ 8 d_val gl ARy
DT RELAENT 9 d val 548 7l ARy
DT_STRSZ 10 d_val Eigil Gl
DT _SYMENT 11 d val Eingel] 4 1)
DT INIT 12 d ptr EipiA: D] CipiiAip]
DT_FINI 13 d_ptr E1piiAip] CipiiAip]
DT SONAME 14 d val [y Al
DT_RPATH 15 d val AR CIBZRi0]
DT_SYMBOLIC 16 L7200 LM% Al
DT REL 17 d ptr Cigil AR
DT RELSZ 18 d val HE 7l AR
DT_RELENT 19 d val Sl CIBZAi0]
DT PLTREL 20 d val ALY CIBZR:0]
DT _DEBUG 21 d ptr AR L2
DT TEXTREL 22 EL2RG AR ARy
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#13-8 ELFZISHUEARC (%)

=27 L=l d_un AT HZ BARCH
DT_JMPREL 23 d ptr AR CIBvRiD]
DT _BIND NOW 24 L2 ARy ARy
DT_INIT ARRAY 25 d ptr AR AR
DT FINI ARRAY 26 d ptr AR Al
DT INIT ARRAYSZ 27 d val AR CIBvAiD]
DT_FINI ARRAYSZ 28 d val IR A
DT_RUNPATH 29 d val Al e E1prAiD]
DT_FLAGS 30 d val Al ARy
DT_ENCODING 32 Kt Kt E KIGE
DT PREINIT ARRAY 32 d ptr ARy L2
DT_PREINIT ARRAYSZ 33 d_val ARy L2
DT_MAXPOSTAGS 34 KIEE KIEE KIGE
DT_LOOS 0x6000000d KiEE KIgE KIGE
DT SUNW_AUXILIARY 0x6000000d d ptr KfaE Al
DT SUNW RTLDINF 0x6000000e d ptr AR CIBvRiD]
DT_SUNW_FILTER 0x6000000e d ptr PR AL
DT _SUNW_CAP 0x60000010 d ptr Al RN E1prAiD]
DT_SUNW_SYMTAB 0x60000011 d ptr Al Al
DT SUNW SYMSZ 0x60000012 d val AR Al
DT SUNW_ENCODING 0x60000013 ER N ERii REE
DT_SUNW_SORTENT 0x60000013 d val A A
DT_SUNW_SYMSORT 0x60000014 d ptr CipiiAib] E1BiAiD]
DT SUNW SYMSORTSZ 0x60000015 d val AR Al
DT SUNW TLSSORT 0x60000016 d ptr ARy Al
DT_SUNW_TLSSORTSZ 0x60000017 d val TR CIBvRiD]
DT_SUNW_CAPINFO 0x60000018 d _ptr AR A
DT_SUNW_STRPAD 0x60000019 d_val CipiiAib] E1piAiD]
DT_SUNW_CAPCHAIN 0x6000001a d ptr AR Al
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#13-8 ELFBISAU R (&)

BR LIS d_un AI#ATI HZ BFRCH
DT SUNW_LDMACH 0x6000001b d val Eipadiy AR
DT_SUNW_CAPCHAINENT 0x6000001d d val AER AL
DT_SUNW_CAPCHAINSZ 0x6000001 f d val AR AR
DT SUNW PARENT 0x60000021 d val Al AR
DT SUNW ASLR 0x60000023 d val AR LS
DT_HIOS Ox6f 1000 ER ERi ER
DT VALRNGLO Ox6ffffdoo KIEE KIEE KIEE
DT_CHECKSUM Ox6ffffdfs d val AR ALY
DT PLTPADSZ Ox6FFfdfo d val AR ALY
DT MOVEENT ox6ffffdfa d val AR CIBZRi0]
DT_MOVESZ ox6fFFfdfb d val AR EIBsisih)
DT_POSFLAG 1 Ox6ffffdfd d val AER AL
DT_SYMINSZ ox6ffffdfe d val AR ALY
DT SYMINENT Ox6FFEfdff d val AR AR
DT VALRNGHI OX6FffTdff E R KIaE KiEE
DT_ADDRRNGLO Ox6ffffe00 ER KiaE K¥gE
DT CONFIG ox6ffffefa d ptr AR AR
DT DEPAUDIT ox6ffffefb d ptr AT AR
DT_AUDIT ox6ffffefc d_ptr AR TRy
DT _PLTPAD ox6ffffefd d_ptr AR ARy
DT_MOVETAB ox6ffffefe d _ptr AR AL
DT_SYMINFO ox6ffffeff d ptr AR AR
DT ADDRRNGHI Ox6ffffeff RKIEE FREnd KigE
DT RELACOUNT N RARRAL d val CIB7AiD] CIBZAi0]
DT_RELCOUNT Ox6ffffffa d val AR CIBZR:0]
DT FLAGS 1 Ox6FFFfffb d val AR AR
DT _VERDEF ox6ffffffc d_ptr AR ARy
DT VERDEFNUM Ox6fFfffd d val Al ALY

Oracle Solaris 11.1 $E %2 FFFNEEFS R - 2012F 10 A



&
2
“

#13-8 ELFEISEHFRD (&)

=27 & d_un AIHATSC HZERXH
DT_VERNEED Ox6ffffffe d ptr AR CIBvRiD]
DT VERNEEDNUM Ox6FFFFfff d val AR ARy
DT_LOPROC 0x70000000 KIEE KIEE KIGE
DT SPARC REGISTER 0x70000001 d val AT Al
DT AUXILIARY Ox7FFFFffd d val KtaE ARy
DT_USED ox7ffffffe d val AR Gt
DT FILTER Ox7FFFFFff d val KigE Gt
DT_HIPROC OXTFFFFfff KiEE KIEE KIGE
DT NULL

FRIC _DYNAMIC BN ES R -
DT_NEEDED

PAZ AP ES R 1T B30 DT _STRTAB “F1F 8 Kl . T SR BL P F5 (RN 44
o buﬂ@Tu@Q%fﬁ*gmm RUE R B 5 HoAth SRR I K R AN
o BEAM M AR EE . ES WA 88 TUHPY “ Sk = H AR SRR -

DT_PLTRELSZ
5l R R RO B ALY AN (A 80L) - 65 ILEE 360 TUHIAY “ i
RefE R (Fre TR ) ~

DT PLTGOT
5 PR A R RS B L - OLEE 360 TTHRRY T FEfERE R (FeE T
AR SR )ﬁM%WEﬂWJéﬁF@%(¢E?%@ ) 7o

DT_HASH

FFE BN FW il - %3251 dT_SYMTAB TLEFE/RIIFF 53 - 155 UL 299 TTHIHY
“BHIN T

DT_STRTAB
FAFERRAMAE o JZTTIRERERE P AT T 07T 5 PR - ARSI 44 BRI EL Ml 75 B i T
R 165 WA 315 TR “FRPER R T

DT _SYMTAB
TEERMHIHE . 155 UL 316 TIHH “TF SR
DT RELA

EEALRAYIAL - 155 UL 303 TR “EE (119

HARSCAE Al IR 2 AN ECE LT« 9 AT SR = BRSO B B LR B
PR AR 2 E X T U R — DR o R IX LT/ H AR S AT DR R, B
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IETITREEERR P IS B B — 3 o I TITRERERR 7 O T HRA T SO Gl i R G R 3
?2%1#%%@&%%@¢N:@ﬁﬁ%ﬁﬁ%ﬁ%ﬁﬂﬁ%ﬁﬁﬁﬁmﬁ%ﬁ
i,

It T Z K A I 7E7E DT _RELASZ Fll DT RELAENT JT2 o QISR EA XL E E AL, W]
A LAIfF(E DT_RELA Fl1 DT _REL FHIY—1 -

DT RELASZ
DT RELA ERENIEAE AN (LLF T NHAL) -
DT RELAENT
DT_RELA EHEMI IR A/ (AT HAL) -
DT STRSZ
DT STRTAB FAFHZEME KN (AFTTHANL)
DT SYMENT
DT SYMTAB i STy A/ N (DLF T HHANL) -
DT INIT
WAV R L - 155 ILEE 40 TUHHRY “OIaaAL TR 28 1757 .
DT FINI
LR REIHLE - 155 UL 40 TUHPRY “WIaG AL TR 175 .
DT SONAME

DL PSS A 71T HR Y 0T _STRTAB F1F B &l . F TARiRSk = HARSCARY
e B2 IE 122 TP e FIEZ BIRSERIR -

DT_RPATH
DLas FRF 4SRRI R R IR 2 7 B 1Y DT STRTAB F 44 B it - T EMI A& E W
DT_RUNPATHHYfYX. . 155 ILZE 88 TUHHI “iz{THI R P RWE %~ -

DT SYMBOLIC
Forn B SUE S E B FE N I S 485E - It E 2 DF_SYMBOLIC
FREBUL . EZ ULE 170 TR “fH -B symbolic T .

DT_REL
5 o1 RELA £, HEFRPEESFEAIME - TR EKFEINFE/E 0T_RELSZ F
DT RELENT JTZ -

DT RELSZ
DT_REL B E ML RMVE A/ (LLFE ML) -

DT RELENT
DT REL @M AN (PLFTNHBAL) -

DT PLTREL
FORIS FREE FEFRAR AV B E NIRRT (DT REL B DT RELA) o i FREEFZFR AT
A EENE I FAMEFEE SN . ES 0LE 360 TR S fEFEEE (Fre T
PGS ) 7o TR ECKEIRTFTE DT IMPREL T -
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DT_DEBUG
T I

DT TEXTREL
FoR—ANEE N EEMT T RES BRI 5B, H HAgTh s fE 7 vl LAAER
HFH T HERT o TR E W DF TEXTREL FREHBUL o 155 ULEE 160 TIHIRY “SA1E L RHY
RH3”

DT_JMPREL
5 PR R 2 B MOC BN B S I L - 52 L 360 TRy i FEEERE R (B
TAOERES ) 7o G s PEIX L B E AL B TR T AT AR A S T RS E R
E BRSO R 25X BET0 o (T 2R K R B A7 7E DT_PLTRELSZ I DT_PLTREL JLE -

DT _POSFLAG 1
R TR AR oT_ RIS MIREIRE - 155 W& 1311

DT _BIND NOW
FORERHEHIPGR RIS TR 7 2 /il S BRI H AR S BT A B (0 - (i A5
2 dlopen(3C) FEE LIS . FRELAY LT SE TR E RGP EIFES - TR &
L% oF_BIND_Now AREHUK o 1S ILER 166 TUHI) “PhA T EL 8 (2 AT [

DT INIT ARRAY
WAL AR R TR RO M o 1T R B K AR 776 DT _INIT ARRAYSZ TTZ - 1HS L
5 40 TUHEY “WIUAAL T FIZE1E 57

DT_FINI_ARRAY
21k PR TR A ML - TR BOR[RII /7 /£ DT_FINI_ARRAYSZ LR - 1HS L
40 TUHHY “WHR L T RIS T .

DT INIT ARRAYSZ
DT_INIT ARRAY FAHAYE A/ (LLFETNEAL) -

DT FINI ARRAYSZ
DT FINI ARRAY BAHAYE K/ (LLFTIRHAL) -

DT_RUNPATH
DAZS AP E5 R M R R IR 2 747 51 %) DT_STRTAB T4 BR W% - 155 ILE 88 TUHHY
BT BE R R H 37

DT_FLAGS
i T BRSPS E - B2 I 13-9.

DT_ENCODING
K F 8% F DT _ENCODING - /NFEZE T DT L00S HIBNASFRICAEIEME d un BEAHIMERH
.

DT PREINIT ARRAY
TWIEE AL R R FEE T R H sttt o T B EK [R] I /7 7E DT_PREINIT ARRAYSZ JC
F o AVETPUT S AL FRZ R - S 2B B S TE L E RS, S92
W o 1ES UL 40 TTHRRY “YIIG AL T AL .
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DT _PREINIT ARRAYSZ
DT_PREINIT ARRAY EEHAYE K/ (DLFHTHHAL) -

DT_MAXPOSTAGS
IEBIEEHRC BRI R -

DT LOOS - DT_HIOS
MR EEIE (EEXPME) REH TR E TRERGENE L - FrEXEHE
HRIEE d_un BRAHORERFLN o

DT_SUNW_AUXILIARY
D2 AR A 15 B R DT _STRTAB “FAT HR R MHS . I T AF S8 E — a1l
B filtee o 1152 ULEE 129 TUHIRY “A= AR BN UE AR -

DT_SUNW_RTLDINF
TR PLs TR BE R P N AR B -

DT SUNW FILTER
DL F AT E FEF 1 HR 0 DT_STRTAB F1F HR KMy . F T S8R — 1 8l% 5
E filtee - 1ES UL 126 TR “HEBObRET ERR -

DT _SUNW_CAP
THRETTAIHBHE - 162 UL 296 TUHRY “THRETT” -

DT SUNW SYMTAB
5 RMMbE, HhESH T 5 o1 syMTAB TR HEIURF 5 1Y SR R AT 5 - XLk
T SURLAE R AR 0T_SYMTAB FTIR LT 5 Z BTAVAIE - 155 L5 316 TUHHIY “fF 5 3%

DT _SUNW_SYMSZ
DT_SUNW_SYMTAB Fll DT SymMTAB FRHEITF 5 ZMILH & K/ -

DT_SUNW_ENCODING
AT E(5 T DT_SUNW_ENCODING ~ /N TB(ZE T DT_HI0S P BN EIRMCIEETE d_un BREHY
FERE AN o

DT_SUNW_SORTENT
DT SUNW_SYMSORT Al DT SUNW TLSSORT & SHEF IR A/ (LAFJTHANL)

DT SUNW_SYMSORT
T RES B HbE, XL [FRILX DT sunw SYMTAB TS | FH RO 5 28 vf R AR
BT ERHEF IR - 1ES UL 324 TUPAY “FF S HEF 15

DT_SUNW_SYMSORTSZ
DT _SUNW_SYMSORT ARZHE K/ N (AFTT HANL)

DT SUNW TLSSORT
5 REII BRI HE, XEEZE S FEAEN DT sunw SYMTAB FT5 | YR 5 R Hh & 25
A S IR - 155 LR 324 TUHRRY “TFSHERE 5 .

DT_SUNW_TLSSORTSZ
DT SUNW TLSSORT ARZHME /N (AFTT HANL)
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DT SUNW CAPINFO
T ERED BRI, XL R B 5 HINREER 2 A48 . 55 L
%w@ﬂ%ﬁ%%%

DT SUNW_STRPAD
AFRRRRRALHNRE S RSN (LFEW RN - REFRHH
RAELE DT SUNW_STRPAD. I {1 B 23 A T FH o

DT_SUNW_CAPCHAIN
DIRERINZR S B b - ARG RIIHLL o Witk -

DT SUNW_LDMACH
i&ﬁﬁi#%%&%f“%ﬁﬁﬂ%%ﬁﬁ DT_SUNW_LDMACH {# ] 5 ELF 3k
e_machine “FECAHEIM EM HEEL(E - JLEE 266 TUH1HY “ELF 2k” = DT _SUNW_LDMACH
%?ﬁliﬁﬁﬁi#%%&ﬁﬁ%%*<nﬂimh)ﬂ¥A AEEAEHT
BITHTEEEERR Iy T TUiBHE R -

DT SUNW_CAPCHAINENT
DT_SUNW_CAPCHAIN Ty A /Iy (LLFHIREAL) -

DT_SUNW_CAPCHAINSZ
DT_SUNW_CAPCHAIN FERYE A/ (LLFE H#AL) -

DT SUNW PARENT
DL R A AL RSCHEAFRA T STaraa 58 K(HES - A AT
£, PO S EL T FERTB A0 - 16 50 82 5T “ 2 E b X
s

DT SUNW ASLR
R T E AR SO 2 1] 46 R RIRE LAY (ASLR) FRAE(E - 15 £ 13-12.

DT SYMINFO
TFE{E R R . I ITEEKIFIN E/E 0T_SYMINENT Al DT_SYMINSZ TEE - S L
% 326 ﬁ':F‘E"J “Syminfo X177

DT SYMINENT
DT SYMINFO {5 BRI A/ (AFW NHAL) -

DT SYMINSZ
DT _SYMINFO ZEHIM AN (LY R saf) «

DT VERDEF
WA E L RAIHIAE - %R RE ST E 0T STRTABIIEG| - T EE KA
i f77E DT_VERDEFNUM JLZ - 155 ULEE 328 TUHHIY “RAN @ L& 15>

DT _VERDEFNUM
DT_VERDEF 7% A IIAY -

DT VERNEED
FRAAMRIGIE R A - ZRPRTTRE ST B R T_STRTABINER S|« HITREK
[ f£7E DT_VERNEEDNUM JT.3 - 155 LA 330 UTHIHY “RRASARFHE: 157 -
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DT_VERNEEDNUM
DT_VERNEEDNUM % Y THTEY

DT RELACOUNT
FR RELATIVE BENIIEL. IR @it BB BXFTH ELF32 Rela BY ELf64 Rela B
AR - S UL 167 TUHRY “HEEENT -

DT RELCOUNT
PR RELATIVE BEN T I EUE @ BRERATH EVF32 Rel EEN A LAY - 16
Z UL 167 TUHRY “HAEENM T -

DT_AUXILIARY
DAZSFRFES R 15 B DT_STRTAB FAF HR KAWL . HI THEE — 1 8% iR
filtee - 155 ILE 129 TUHIAY “LERHTBNIS UE RS -

DT FILTER
PAZE FRFEE R 717 19 0T STRTAB FIF HE RWTs . F THEE — 1% M
filtee - 15 WLEE 126 TUHRY “HERARHET IERS -

DT_CHECKSUM
H BRSO R g B 1T B TR FRCEA AT - 155 L gelf_checksum(3ELF) «

DT MOVEENT
DT _MOVETAB F& BT A /N (LLFHI A #ANL) -

DT MOVESZ
DT_MOVETAB FKME A/ (LFTTHHAL) -

DT MOVETAB
B ohRpyHbE .« 1t BB KIFNTFTE DT _MOVEENT FII DT _MOVESZ JLZ: - 1S L
5 300 TTHHIY “BE 2157 -

DT_CONFIG
DA 145 R EAF B Y DT_STRTAB A7 R R AWt% . F T LB S - AL E X
HAATERTHAT SR A E S, I HaEHE 25 E T E RS - 52 ILE 90 TTHY
“Bo ESRE R
DT DEPAUDIT
D2 FRF 45 R 715 B 1 0T _STRTAB FIF HE RS . H T & L — e it
o TS UL 239 TR “IsTIT REEERR i J L h 2 07 -
DT AUDIT
DLZS FRE S R 715 B DT_STRTAB AT RIS, HTE L — 1L 1M1
JE o TES UL 239 U “I21TIT REEERR i s L h 2 07 -
DT FLAGS 1
¥ T E RS IREE - 152 L% 13-10-

DT_VALRNGLO—DT_VALRNGHI
LR AN EEIE (BAEXNME) (RIS d_un.d_val FEL -
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DT_ADDRRNGLO - DT_ADDRRNGHI
RN EESHE (EREXMANME) IS d un.d ptr 7B TERAL
ELF FUARSCAF A EL AT 1 AT % U0 25 1 i B ik ST

DT_SPARC_REGISTER
DT SYMTAB {55 1 STT SPARC REGISTER fif S| - ZIF 5 R Py HEA
STT_SPARC_REGISTER 5 SESEE— MBS - 155 UL 325 T “Flranfi 5.
DT_LOPROC - DT_HIPROC
BRI EIE (EREXWAME) A TR E TAEERIE o

BRENSEE A R DT NULL JCZE L DT NEEDED A1 DT POSFLAG 1 JT.ZHIFHNT I LL
Ah, & on] DLR AT o o RERTEZR I bRCE N R R E -

%139 ELFZISFRE DT_FLAGS

B L aX

DF ORIGIN 0x1 F5K $ORIGIN ZbHH

DF_SYMBOLIC 0x2 BORFF ST

DF_TEXTREL 0x4 FAAE SCASER TE (L5

DF_BIND NOW 0x8 BURAREIRSEE

DF_STATIC_TLS 0x10 BT SO B S LR R SR A 7T &
DF ORIGIN

TR B AR EEK SORTGIN AL « 155 ILEE 227 TUHIAY “ A HRBRAD ARSI o

DF SYMBOLIC
FoR B XA TEE R RS R R AN SHE - ESULE 170 TR “fEH
-B symbolic JEII”

DF TEXTREL
FrR—PEHZ D EEMI T RES ECREUAE T S B, H B T REEERE 7 ol DUAE N
M THERT - 1S ULE 160 TR “5 (1B TC RIS .

DF BIND NOW
FORTEREHIRGR M 2572 7 2 /T A AUAC PRI B AR SRR FTE B EAL I - 8 R
5 dlopen(3C) FEE HLINT . $RALRYILIRLSE TR ERFE S - 1ES I
5 166 TTHIRY “PUATEE LAY [A]” -

DF STATIC TLS
FOR B SR M RS SR R E T Z0S - 75181 dlopen(3C) BUIEIR %
ANTENESEE AR BEFR A, A REfE FHER S SR R0 -
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%13-10 ELF Zh8FR:E DT_FLAGS_1

B B aX

DF 1 NOW ox1 HAT oA EE AL AL P

DF 1 GLOBAL 0x2 R

DF_1 GROUP ox4 FoRBE PR R -

DF 1 NODELETE 0x8 Age It FE IR H BRSCHE -
DF 1 LOADFLTR 0x10 PR LI A filtee o

DF 1 INITFIRST 0x20 Bk T B AR SCHEIAa AL -

DF 1 NOOPEN 0x40 EHRSCE AR HER T dlopen(3C) -
DF_1 ORIGIN 0x80 R $ORIGIN ZLFE «

DF 1 DIRECT 0x100 S HEEYE -

DF_1 INTERPOSE 0x400 EBR SR A2 37 AT -

DF 1 NODEFLIB 0x800 RUEER AT RS AZ -

DF 1 NODUMP 0x1000 REESEF dldump(3C) Ffilk HAR S -
DF_1 CONFALT 0x2000 BRSO R R E R R0 -

DF 1 ENDFILTEE 0x4000 filtee £ 11T YERHIME .

DF_1 DISPRELDNE 0x8000 BT EEN -

DF 1 DISPRELPND 0x10000 I EENIEEE -

DF 1 NODIRECT 0x20000 BRSO S AR B SNE

DF 1 IGNMULDEF 0x40000 AR -

DF 1 _NOKSYMS 0x80000 B -

DF_1_NOHDR 0x100000 INFEREF -

DF_1 EDITED 0x200000 EUBR SR iR ) A e E B
DF 1 NORELOC 0x400000 AERE A -

DF_1 SYMINTPOSE 0x800000 FEAE N5 4 AT -

DF_1 GLOBAUDIT 0x1000000 e VA SR

DF_1 SINGLETON 0x2000000 FIERRF S
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DF 1 NOW
LRTES R RUR AT 2 7 A AULBEH B BRSO T2 (00 i B b
o dlopen(3C) HEEHT . $RBEIILFRAN /e FHIERHEIES . BB 166 11
Y BT S R RORT

DF 1 GROUP
FOR BRI R - MRS @IS FEEESRFR R Y -B group EFIC AT B AR S
o ESIUE 111 5T “BARSUF 57 BE51”

DF 1 NODELETE
FORAHE N RE A IBR B bR SO - QISRAH F dlopen(3C) il BB 4 7 2 H
FRSCHFSEAERR . MITCYEH R dlclose(3C) HIEk1Z H AR S HF o MR 585 {3 F 5 42 4
FRERMY -z nodelete BETC FAE H AR HFH -

DF 1 LOADFLTR
T RS A R X o TR BIACEEFTA SCBK filtee o bR S 50 F B B2 gm AR 23 Y
-z loadfltr &L RIEH R AH - 155 ULEE 132 TIHAY “filtee X0FE” o

DF 1 INITFIRST
FORTERE N HAMAEAT B bR 2 B & Feis T B AR S IIaa 19« bR
TEHARGE, @SSR ERRN -2z initfirst I RAE B PR -

DF 1 NOOPEN
FRTCEH R dlopen(3C)#F B AR KR TN B IEAEZ T3 RE « bR 8 T 5 FH i b2
éﬁiﬁ%gﬁ/ﬂ -z nodlopen Jﬁﬁlﬂiﬁ:aﬁI#qﬂ o

DF 1 ORIGIN
FR BEFR SO EEK $ORIGIN ALFR o 155 ILEE 227 TTHRY “BF $ OGRS I o
DF 1 DIRECT

FORER XN EAERIAEEE - HEWFE o5, HEHE -
DF 1 INTERPOSE

FOR BAROUERF 5 R GER A B PR GEE N ITHUTE) SMIFTETTS 2
AT A o 81 (5 S n AR 28 Y -z interpose T RILARE - 1S ILEE 93 T
“EITHHEA” -

DF 1 NODEFLIB
FORIE PRSI RFIAAS 2R 2 ZE i G R R R BT o UFR A I8 i (o B
GFEER 1 -2 nodefaultlib EIIL KAE HAR U - 165 UL 39 TTHHY 21 THRERE
R NS

DF 1 NODUMP
FR dldump(3C) NEEMEIZ B AR SCHF o R T B AR T B4 v B B E (L T E FR S
fF XEEEPRE T RE S EAEE A crie(l) BRI B bR CHEA - bR E @S
FHBE 2GR 271 -z nodump JETI L SKAE H AR SCEH -

DF_1 CONFALT
FALL ERSCHFRRIFY crle(l) MR B (% EL RSP « BERTAG AT 2 (A R
J7 AR AL E S $ORIGIN/ Ud . config. app-name -
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DF_1 ENDFILTEE
AN filtee B S o £ 1R HAMTAT filtee FUIT YESSFEER o MbbR 5@ (5 A B e g Rt
ZRHY -z endfiltee ML KAEEH R XA - 165 UL 226 TUHII “Jil7) filtee 427 .

DF 1 DISPRELDNE
FORILE BRI 1AM BEE (L - H TR B 0 SRR B E L 9 5
7 B BSRSE R ABFEEXEIE R - F2 WLE 75 T “RIRS EENL” .

DF 1 DISPRELPND
TR ER SR TS EEN - AT B SRR EEN . HaTfE
BT SERREE N - 165 ILE 75 TUHRY “[IRS EEL” -

DF 1 NODIRECT
ForL B S TR EEBS TS - 152 UL 191 TTHARY “SYMBOL_SCOPE /
SYMBOL_VERSION 54 -

DF 1 IGNMULDEF
TR BN RIS TN BB e AR A

DF_1 NOKSYMS
TR EE P PIRZ 2T TR RE R P AR A

DF 1 _NOHDR
TR BE RIS TIN BB e R A

DF 1 EDITED
FORM BRI R g AR IS S . i s B - IR S T %4
VAIRER . HEA B RS E R A a1 T T -

DF 1 NORELOC
TR BE N RIS T BB e PR A

DF_1 SYMINTPOSE
FORBR S NAERR A BRSO GaEE el T SCF) ANFRE TS 2 B
AR NEE o {4 mapfile fll INTERPOSE = B A= ik H b SCEIHE AR S - 1
% JLEE 191 T “SYMBOL_SCOPE / SYMBOIL,_ VERSION 54«

DF 1 GLOBAUDIT
TR AT S ESR 2 F U - 1B S ILE 242 TR ULk 2R THRT -

DF 1 SINGLETON
TR B bR SR E LG singleton fF 5 - 1S ILEE 191 TUHIY “SYMBOL_SCOPE /
SYMBOL_VERSION 54 -

#13-11 ELFZI 8N EPRE DT_POSFLAG_1

B & aX
DF_P1 LAZYLOAD ox1 FRINIE R A AR o
DF_P1 GROUPPERM 0x2 BRI AR -

Oracle Solaris 11.1 $E %2 FFFNEEFS R - 2012F 10 A



ERRBFR (HETLES)

DF_P1_LAZYLOAD
B LA DT _NEEDED MFRIR A EAE R A WY B AR S o bm S @it (o F B e gt e i
-z lazyload JEIIC KAE B RS - 165 ILE 97 TTHRRY “IER % A Zh S A »

DF_P1_GROUPPERM
RFEAT pT_NEEDED AR U B E A A AR B ARSCH: o b seid fof FH B e i el
1Y -z groupperm JEIWL K AE B RS - 1ES ULE 111 1T PRl .

#13-12 ELFASLR{H « DT_SUNW_ASLR

ZIR & ax
DV_SUNW_ASLR_DEFAULT 0 FH ARG A I E
DV_SUNW_ASLR DISABLE 1 *EH ASLR

DV_SUNW ASLR ENABLE 2 JEF ASLR

{5 A B R ER 28 1Y -z asr ZET00EF DV SUNW ASLR DISABLE £ DV SUNW ASLR ENABLE IC'3F
TEE PR -

ERE7ZR (HFETLESR)

W SAIEICRI AR S dox B UL - 2R R AL FEE TP e S o
Motk o R EEsbhE AT HAS SRR SORAI A B PRI =1 R P (A
S LB TC AR S [ coT HHEHEf{E - IT5 ¥k AR 5 LB TC R 5 | E )
YR E -

B, coT & HEEMIFIENGE . R A% A B GIENFEERE . 2170
i PR 7 B A A PR BE B (V00 o FESEER @ LI R I LU R xxxx GLOB DAT. FH T
5] F GoT -

AT REEERE 7 T E CHRAF S B, THBL Lt stk DU R R AR LA A A R & R
IERRAE - RS REER Y f A O EAR ORI St Uk R, ES 1T I B R 7 R T
HNFFB L. PRI AT AT SRR P L 5 O 75 5 A £ X Sk -

WA P 2K BRI R AT S gt bk, WZAF SR EA— 1 cor Wi. HI T a7
MAMIEZ ERE A AR cot, HI—NRFSRsE A DU IIE S R . 12817
I B B e 72 [ GERE R R T (RS P A% IR 2 /. R & e BERTE Y ot EE
{iL o HEARERBRAE AT R PR b ST I AR A AT

RINFLRE TR Eh SN ((EFAF S oynamic 51H) RO (ERHILAE S, 1217
I B R SRR e A 10 R AL P EL B R (U TR 1R 0 T AL & BB - 5 ¥R
TBITI BRI A HE S, A e L0 B S TIa6 L, AR T HARE 7 ok
BN NI -
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ARG AR R — 3= BRSO 2 A R A A7 Bkt - AR EEEE 2 W] LU ]
—REFHRIA R T R AR R L - (B2, —HESARERE. NEREIA 2
EUCE bl o HEAFEIERE . HATE Bl 2 (i T 18] E 1 R fU A -

GoT W% NFIER B E TACEE R - FTLAH TS  GLOBAL OFFSET TABLE /j[Ai%
Fo WA SULALT got TRYFRIE. DIRAEHIEEE A A 1 FRRFIIES T AR - X T 3211
K3, 755 L2 evr32 addr 04 AT 64 i fNHS, £ 5KAU2 ELfea Addr E4H -

extern E1f32 Addr GLOBAL OFFSET TABLE [1;
extern EVf64 Addr GLOBAL OFFSET TABLE [];

digikER (HETHERR )

360

R R AR 5 A ETCRH AL T RS R oy X B - [AIRE, i FRBERR A A]
R 5 LB TC R BRSO L O A (L B - R GR de TR AT AN R SIS F AR SR 2
[IRTPT (5 (QIRREOR ) - R, BERRgER & 2 2HER PP R IR A 40 1 R i
BERPHE I XK TR P 2 B M A I A SRR SORII N &
BUSLPEMIBEENE o ATEAT SRR IE = B ARS8 AR R e K -

32 {i SPARC: TR s IER

X T 32 1L SPARC U HAR SO, R RAL T L a2 TR BERRE Al e
H R gaxs bk, HAHRIHb S oL R SRR R A A IR

R RMATOUE R EET . RE R 13-13 iR T R R pl, HRiEE
REETRFIG N - ZRPEE —IE S 3 Y (12F1) . FHRORE—TU5

B nop 6% -

HEMNFG SRR R . pyNAMIC B HAY DT JMP REL WHEE T 5 — N E &AL
FINIE - X TR RS R R — 0, B @ 3R R &R A AR A X R

Wi . AT XSETRYE E AR JI R SPARC IMP SLOT - HEEN{RFS AT+ E S BeAY i
HERRRINVE — A F It - 75 RES [ SRHENIRS .

N R R 13-13 BoR T AN . HA, BIRNILE WG R E . 5 =0
Xf name101 YA - 28 PUIHE X name102 FITAF o LB E X R name102 HYTIE /Y
WG o %G — WG T E nop $8% o 29 Bon 1 3T sh SR 2 A B brsC -
HRPFES o« HAIHBA T 21T R T 2 H T B R R S W mT e s <%
e
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%13-13 3211 SPARC: i Fbd iz 2 s il

BiR i MTEE
.PLTO: .PLTO:
unimp save %sp, -64, %sp
unimp call runtime linker
unimp nop
.PLT1: .PLT1:
unimp .word identification
unimp unimp
unimp unimp
.PLT101: .PLT101:
sethi (.-.PLTO), %gl nop
ba,a .PLTO ba,a namelQl
nop nop
.PLT102: .PLT102:
sethi (.-.PLTO), %gl sethi (.-.PLTO), %gl
ba,a .PLTO sethi %hi(namel02), %gl
nop jmpl %gl+%lo(namel02), %g0
nop nop

CUT 3RS 4 1 121 7 BE R i VR P 0 e e o R B e SR L R AT A 5 5 -
IHERRX SR T - BEETEE BT AR e R P T AT

1.

A BIEERE P (N TFIRI . 21 TR BERERE 2 B ) da T R R R & 00T - B K
REETUE Ny 1 A RHE R R 421 TRV BE Ry B RO Hrh— MBI - s AT ik
BRI EESR Bl — D FRPRRE R - TR R REHRUS . 215
LT LRI -

I RERE R R A HA BT A TR W) 2 2 Fea 58 — o (Rt 21T BERRE F 27E IR
PT RIS SRBUZ A BIan. ZFEF 2 name101, DLRHZEHIBGERS AR
.PLT101-

sethi 5<% Al 0 HITHR 4 g FEBE R A AR d FEBE R R & 0 (L PLT101 A1
PLTO) Z[AIAIRERS o (B2 o5 ssg1 FF 7 de iR i A R 22007 -

BTH. ba,a B ZBEE pLTo ISR A VA 21T RERR R -

5. GBI PRIRE, IZTRRERRR v SR A T AR SR Bt fy . s E eI -

T B g1 [ERNLHBR I FE B B R S T AN 18 T S B RR 7 vl 1 X R

namel0l FUEE EN WA ZE S| . BEENI 101 FYEAY R SPARC IMP SLOT - It B & {1 fi
FBUT$EE (PLT101 Uil H HHEFF S REG[SFE name101 - HL. 2{THIHERZE
JE AT HREAF S SEPRE - PR B dad R R I RS HIAE R A P B xR -

BT REERE P AN LAENAF BEAI T QS P81 - WSsI T R R P el T 1S 7
B IRELE i T 2 2 15
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362

o EERETEEHIT, wHERPENT E SO R RAE S o WIRIE T R
FEBE A R R RGNS 5B AUR L T RERS VA A B A T T
Y LETfR S SR I B R -

o ST RERRRR S I = AN RER L — T . X TR HUT . BT T A
BT — . DIk, i DU SO S 5 i S T« IR U E RS
—MEEF Z B A B TRT AL AT T I REERE e 2 P ORI
%%E%Wﬁﬁ%@ﬁﬁ%%ﬁ?@%%ﬁ%%%ﬁﬁ%ﬁW,@ﬁ%%&ﬁ%m

o I FREEEE RIS — 5% sethi FE2 T LUHT jmp1 $5 S HUER MY - RUE sethi &5
M g1 BAAF efME . E W] LL22 2 LB N2 -

w B2 IR RNRG T . PLTI02 FE - FRERIESH T E jp1. ATFEM
252 nop B HH AR AE R 1

iE -4 .pLT101 A . PLT102 B RPUARREIFE S HIWE A T QO rT A X B BRI BT -

LD BIND Now FfiiAs i B8 e NEEEAT I - R EEANZ, NEITH BT 2%
PRI ELERS A TR P 2 HiALFE R SPARC_JMP_SLOT B (1L I

64 3if SPARC: 1T FE§E =R

X T 64 {1 SPARC BN H AR, W RRRERRALT L FEWET o Ja T i 7 vl i e
EPRRLaxf stk FFAHR S od R B B R I TR

PR B R BT PU I R AR I . R E 13-14 PR T PRI R e, (HRIEE
XEETRFIGINES » 1% FH. Al 32,768 Wiy —THE S 8 M (32%T7) . HHH
W5 32 FHRX T . ARG 256 F BRI WRFTETHAT
32,768, MIHAETH 6 NF (24 F79) Fl1MEE (8F7) HAk - $54LL 160 T
JE R 160 MEEHIH T USRS« Hefa—HIREE AT AR SR T 160 A
TE T -

i - 207 32,768 Fl1 160 73 Bl 3k T 70 SO A B BRSUAFRIRSHIRRE] . ELARE 2 T A
CLEE AR RIESE 2 TR 73 X 9 B 256 70 5 b AITTHE s sk SR 7 H TR RE -

HEN TGS R R CHE . pYNAMIC B4 H Y DT JMP REL WiFEE T 5 — N & L1
INIE o A TAECR B FERE B R — I, B 3R AR S AR R i % iz

T o P X ST B i 3 25 AU A R_SPARC_IMP_SLOT « X T Hij 32,767 MMkl &L
TR & R B FE B B R I 38 — D ptt bl . H EINEFEBONE - fF5RES|
SRR S o X THfE 32,768 M5 2 504 . B E N IRFSIHE E RERET
%*ﬁiﬁmwmoMﬁ?&%iiﬁm%ﬁ-pmm+moﬁ%%?ﬂ%ﬁﬁﬁ@%
5.
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FHPE R, R 13-14 TR T T B =TT 1A REI . 8 TR
=R T 06N 32,768 IR B AT BERIARAT AR 3 X EERg 200 BRI T H AR

HoUEAL OB 2 GB sl =S (B A« B bR itz TARALAY 4 GB Hhk 2 (/] Ay el H bRt

(5 HMEEAENEE . RIGWMIER 1 EEEE IR, XL b5 FIFE e
B - SRR T A TR RE R 2 A E AR SRR S - RSB T TH B R

TR IR R ST A REFE 2 P51

%13-14 64 il SPARC: i Fbff 2 /s il

BHR

AT

.PLTO:
unimp
unimp
unimp
unimp
unimp
unimp
unimp
unimp

.PLT1:
unimp
unimp
unimp
unimp
unimp
unimp
unimp
unimp

.PLT2:
unimp

.PLTO:
save
sethi
sethi
or
sllx
or
jmpl
mov

.PLT1:
save
sethi
sethi
or
sllx
or
jmpl
mov

.PLT2:
.xword

%sp, -176, %sp

shh(runtime linker 0), %10
stm(runtime_linker 0), %11

%l0, %hm(runtime linker 0), %10
%10, 32, %10

10, %11, %10
%L0+%lo(runtime linker 0), %ol
%gl, %00

o°

%sp, -176, %sp

shh(runtime linker 1), %10
stm(runtime_linker 1), %11

%l0, %hm(runtime linker 1), %10
10, 32, %10

10, %11, %10
10+%lo(runtime linker 0), %ol
gl, %00

o o° o°

o0

identification
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364

%13-14 64 /i SPARC: i B 2ol (&)

ba,a %xcc, .PLT1

ba,a %xcc, .PLT1

BHRx i NFER

.PLT101: .PLT101:

sethi  (.-.PLTO), %gl nop

ba,a %xcc, .PLT1 mov %07, %gl

nop call namelQl

nop mov %gl, %07

nop; nop nop; nop

nop; nop nop; nop
.PLT102: .PLT102:

sethi (.-.PLTQ), %gl nop

sethi %hi(namel02), %gl

nop jmpl %gl+%lo(namel02), %g0
nop nop
nop; nop nop; nop
nop; nop nop; nop
.PLT103: .PLT103:
sethi (.-.PLTO), %91 nop

sethi %shh(namel@3), %gl

nop sethi %lm(namel@3), %g5
nop or %hm(namel@3), %gl
nop sllx %gl, 32, %gl
nop or %91, %95, %g5
nop jmpl %g95+%Llo(nameld3), %g0
nop nop
.PLT32768: .PLT32768:
mov %07, %95 <unchanged>
call .+8 <unchanged>
nop <unchanged>
ldx [%07+.PLTP32768 - <unchanged>
(.PLT32768+4)], %gl
jmpl %07+%g1l, %gl <unchanged>
mov %95, %07 <unchanged>
.PLT32927: .PLT32927:
mov %07, %95 <unchanged>
call .+8 <unchanged>
nop <unchanged>
ldx [%07+.PLTP32927 - <unchanged>
(.PLT32927+4)1, %gl
jmpl %07+%g1l, %gl <unchanged>
mov %95, %07 <unchanged>
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#13-14 64 {37 SPARC: 1 T4 25 (&)

El7eais NTFER
.PLTP32768 .PLTP32768
.xword .PLTO - .xword name32768 -
(.PLT32768+4) (.PLT32768+4)
.PLTP32927 .PLTP32927
.xword .PLTO - .xword name32927 -
(.PLT32927+4) (.PLT32927+4)

LU 3RS 4 1 1217 BE SR i VRS P Qe e o R B e SR L R AT 7 5 5 -
IR LS IR T - BERTEEIa T TI BEERE P O ERR P TR T 9

1. VG EIERE P IR ERI  I2 1T RERRE 2 S Wi i e AT 2 0 - (21K
REEIGUE R 1 R M aa s 1T BE BRIy 5 CAOBIRE « B1TH BERRE IR 27
R =W — M RTIIRNRE R - BT P IREERIUS . 20 EI%T
CAPRIRIE R

2. IR R HAL TR IR R 2 AL R A o — T - BRI S AR
FZATIBE R Y -

3. JEPRIRME, BT RERRR v SR A T AR SR B at i, s E eI -

4. BT EERRE P 2 UH FLAR AR A EEE L & 5 ] -

5. HHARSIEE . BT 7 i IR SHUSEPRE - FITH - BPod R pER R
FR IR RS S AT TG H AT -

BT RERRE F N LENTEB YN T QIR 2 51« WALs TR 7 01 74657
B HELE T B % B

o B EESHIT. AR E SO R R RAVIE S - RS TR R
TEBEE A R R R TN WCE(E 5 WIS 5 AP0 T RERS T B AT T
Y LTS SR I pR R -

o BITHPRERRRIY B % AT U\ TR I W TR IT, B TR R R
REE BN — 17 - L. @ AR e E ST . ER nop IESEE N
HEHIE . R 64 (7. W2 EEZE 1 ba,a Fll sethi o WRIERIG—
MEAMER Z BT AT E S HITRIREL WHa TR R R 7 2 BRI . R
B O FHIZT T B R e (8 DA RE B R AR TR A ] (EXBE S SO 2AH A
7/

o WRESAG sethi #6550 WIABERIZIE S B nop -

TR R RS R I 5 2 R R ] — I 1Y 64 LT s 52 B -
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366

-8 .PLT101~ .PLT102 A1 .PLT103 T RAIA[RIFE S 51U H T QT A S B H bR B
e

LD_BIND_Now FRIAR & Al BH MBS EEA T o« WRH{EA =S WHsITI Ry 218
B HIREETL ATE R 2 HiALFE R SPARC_IMP_ SLOT B ZE( I

32 i x86: I FEHEIER

X 32 L x86 IR H AR W RERERR AT L= SORT . (EEA % A 2R R
Al o 1T BERERR P nT R E E ARRO AR itk F RHR I E i 2 R S R A A Tk
B XFE, IZTTIBERR AL 2 B A A I AN 2R SRR L B 7 PR 3L
T AP SRR S B AR S AN RIS R R R -

F13-15 32{i7 x86: £t i FEfE R R R il

.PLTO:
pushl  got plus 4
jmp *got plus 8
nop; nop
nop; nop
.PLT1:
jmp *namel in GOT
pushl $offset
jmp .PLTO@PC
.PLT2:
jmp *name2_in_GOT
pushl $offset
jmp .PLTO@PC
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®13-16 3201 x86: HAIEIC KA FERER KR

.PLTO:

pushl 4 (%ebx)

jmp *8 (%ebx)
nop; nop
nop; nop
.PLT1:
jmp *namel@GOT (%ebx)
pushl $offset
jmp .PLTO@PC
.PLT2:
jmp *name2@GOT (%ebx)
pushl $offset
jmp .PLTO@PC

- AT R RIS X TS A E TR, IR RIS 2 A
AR IR SR - (EUE, BT RIS T R R e 2 L AR

uTﬁ%ﬁ A 1 AT I R R YRR i e e o P R 2R 2 (i R A D A A
F551H

1.

2.

PG BIEERE P N TFIURI . 21 TI BERRE 2R 2 R I FS R P i 58 —I50R1 58 =731
BCENFFRE - DUT P IRN 7 X .

WMA SRR R S AIE TR, W R W RETHE LN T sebx H1 o HEFRBMEHIHY
BN ILEECUAE & B rd R R, I IR A AL T A — B AR S
M e R0 DIk, VA e I R R B R il I E IR E 2R
fifs RE AT a4

3. Bilan. ZRERF 2 namel, DURHEHIAEERS 4412 . PLTL -

F—FES 22 2R RN T namel FUHILE - Y], 2R RSB
T pushU F§5HIHELE, 1A SE namel A SERR L o

YR B ER P HEE — DN B E W (offset) » 1ZH ENUWIS R R EMEH — 32
MR F RS - FREREEMTRIRR R 386 IvP sLoT. HARFEIEE 1 A
B jmp $5 S A 2 BRTE R . ZEEMTRE ST SEES], UMLETH 5
R TIRES AT S namel -

X ZEEM WY E . B Rk B R R AR — I LT - pushUIH < 27EHK
$ﬁﬁéﬁﬁ%%%%‘ﬁ(@gmmjin/wx)%@ Iz T R R
FRE—DFHRAGEE - 8. BFRE 2R RIE =30 (got_plus 88L
8(%ebx) ) HHRYHAE, DIAREEB 212 T R T -

BITIRERRE PR RITAR - AR EE M - RIAFSHIME - R REIIER
H77fif name1 HYSEPRILAIEFH PR 2 H BT -
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368

8. W FREEERIIEEHITE RS HE LY nanel, A S EUARIZITH iR
%o LT .PLTL Y jmp 55 R E namel, T EX pushl 55N

LD_BIND Now Ffi5is & n] B it ST 0 « QIR EAEA =S, NS TH B e 278
B HIAE S AT 2 BiALPE R 386 IMP_SLOT BEE (1L

x64: T IE IR R

X x64 B BB SCIE, W RRREERRAL T ILESORH, AL H 2 R Wt & it
bk o GEATIRERERE Y AT E H ARR LS s bl HAE RS B 2R RS R T e

& o KR BITRMERRE PR 2 BRI A WA SORRI AL E RS PR3
E o W HUTSRRL R BRI R E A R e K

F13-17  x64: 1 FEFEE: T

.PLTO:
pushq GOT+8(%rip) # GOT[1]
jmp *GOT+16 (%rip) # GOT[2]
nop; nop
nop; nop
.PLTI1:
jmp *namel@GOTPCREL (%rip) # 16 bytes from .PLTO
pushg  $indexl
jmp .PLTO
.PLT2:
jmp *name2@GOTPCREL (%rip) # 16 bytes from .PLT1
pushl $index2
jmp .PLTO

uTéﬁlﬂ?éﬁéﬁ T IS TIRE R TR IR 7 el @ i o R B 42 2 R 2 R % 2 SR DMV AT

fFE51H -

1. WA AIERR T NFRURES . 21T R 7 21 2 Rt R s — IR 2 =5
WENFRE - LT 2B T X

2. RGN B R ZE RS & BRI R R H HIRSIRE R AL T
] — B BRI i R R 2R T -

3. Bl EREF ST namel, DUBHZEHIBEERL A PR PLTL.

4. F—FEL 2R E2RRERITFX R T name1 FUHINE - FW). 2RWEBEREELL
T~ pushq F5 L HUHBHE, AN namel Y SEPR ML -

5. ZREFBER T HERE — PN EENET] (index1) - MEENMERTEEEMIERF—1 32
iRAE RS« BEENIZEH DT JUMPREL ZIAS TIFRIA - $8 &M @ (1 Imny 28y
R_AMD64 IMP SLOT. HARTEHEE T HIHEIAY jmp $55 Ry 2R WL R . 14EE
MRS SRES], UGS ITI 8RR 7 TS TS nanel
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6. WX ZEEMRIE, kRS RERETHIE —I0 . PLT0 - pushq FES 2TERK
Elﬁ’ﬁl?ééﬁﬁ*%%‘%ﬁ’]”"lﬁ(eons) HOME AT IZ T I BERERR P 4R B — > IR
WEE . A5, BPRBRER =2 R R (cot+16) HATHbIE. DIARELEk £z
ﬁﬁj"fﬁi‘ﬂﬂ“

7. BT B P R - KRR EEEN T - KR SHE - £ RIRfE IR
HITE % name1 B SERm bk H- Bk 2 B xR

8. W FREEERRIINIGEHITE RS HEZ ML namel. A FHXR AT R
¥ o AT .PLTL Y jmp $8 51K E namel, A E X pushg 852N -

LD BIND Now FfB3A5 & ] B8 g sh e BTN - WRHEEANZ, NEIThEERF &7
B IRE T A TRIF 2 BiALEE R _AMD64 IMP SLOT B & (1T »
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* o0 £ 14 E

iz ER A

G RPN S A AR R RS AR - ﬁ%ﬂﬁﬁﬁ%ﬁ%ﬁ%iﬂ%i&ﬁ?ﬁﬂ
fi AHEE I DU 7 RHENE 1R TLS 208 - B R B FEYINERR R R, Wit
] B HEE T AR D IR A R

FEBEXT LD RERT N B SRR = HE I -

» SR POSIX £ LIHUER . 1t A T/ B AR e e -
o FROE RS A ALE] DR PR A B R LR FE R A =
o HUTTERRFATOLACI . giFds o] DURRYE %5 20 iE TLS -

C/C++ HwmizFEO

6 thread KT A RALRFIINERRRAALRE. A FHIFTR.

thread int i;

__thread char *p;
__thread struct state s;

TEPGEAALIAIE] . Gt il FRIE TG 2 £ O it L i R B AS i -

ERM%
__thread K #EF A DUN FH FAEAT 2R A8 & « SCPF(E S S A2 2 sk B PR sRE S
DR P TR R R R mam SR S -

ML
1E C++ 1, W%W%M%E@XWLuﬂ BICEVIR L SRR R A & . Al ]
CUBHERTE R ER AR B aa Ak st T8 a2 2R & A T {E -

R R RN R AR, ARSI OIIA (L N SR R AR A R S -

%E
C R R AR ] AITEAMNER A BHAI S [ - SR R A% B8 5 3 @~ 5 40 R 4 AR
.
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KIEREFET

ENESFENER I
AR TLS ViAISEIAS 2 . 185 JLS 376 TUHHIY “Sf% R e g 0 v R AL o SR
H BRI 43 R AR B3 ISR T e 5 B bR SO A SRRIRRE - L= bR
SO AT DAE IR B S A R e R IS 20 2 5l AE IR 3~ 1 YE RS B dlopen(3C) IS
AR o HRREEIERIE . R ESREARRIR . EERRRH AT 2R
PR IR TLS T K

5| FHERE JR) A% B M= B b S I PR A 0 15 5 | I R R i T AR (A 275 1Y
TLS BRI T4 1% o IRy [AIBAY af 7£55¢ A K= B AR SCIE T @ (B K R0
Pho {HI2, FHAS TLS LR Al A pphA 7ok BE AR RS RS TLS IR I H
PRSCHF AT DL E AR DI — B e A - {H2 . dEREwlinfb 2 ). fEATASAS TLS
AU AR 2 B R S REAAE A R R 19 TLS A7t 23 (B A] I A RE2E A - 155 ULER 374
Y RPN

SHIEHH
SHEEFF & W TR DA R o SOEEFHEETI S, JFEE X ke
BRAAHBAL - 9T e FE (TP A o PR BRES A . AR B
HLRIERFRIAATTE - EFREC I . (RTINS LA
AT -

] disym(3C) SRENEAE R H AL B AU HBHER . R B2 disym () FUSRE A%
AR SEF L -

SiEREFET

372

G 1A ) BC A LR R AR BR OB S L BUAS L 5 25 PP TERRE R « BRI A, &
S TLS TR E K/ NIWIIRINE o Gt ERBETE SHF TLS AREPRIARY T FH it TLS - XLk
TARGEAF i A BT E SR M E WAL TLS AR AIAA LAY TLS -

DGR SR AR B BOAE | tdata B . tdatal TR o EAIEAIL ATRETR SEHE
fif
o RYIA SRR SR AR & E L comMoN 1775 o A ILTE . tbss 1THIHT

FEIIHC T ATAT E XA ALAY T 5 2 S B BE RO AL AT, FFUEAT3E 78 DUAE IR

I o AT AR TLS #Af . BRR QIEEHTERERT . AR AR /0 AL TLS - It
B 2 WAL AR 72 PR TLS WA LBE - A A 2 000A L HOARE Ja) A & T 2R A
BENLFN A TR - e TR EOIAER R EE AL -

TLS 7 5 H7F 5 R B STT TLS o IXEERF S8 E 1 AT TLS BRI Ly - 51X
BERF 5 SCHRAY SEBT AR fUIE 55 I TE 5 o bR [, T ASF 160 4 > KU Y
FERIA « RSP PIT XML ZEEAR T W TFEELSFS, sTT TS 51
st_value B S TEEM TLS ks - X TRE LTS, WFERESE -

ST A BEENLZFIA] TLS - 155 UL 382 TUHIAY “SPARC: L4 F2 JR S (7 i AU B E
AL« 58 389 U1 “32 if x86: L& 72 JR il A7 fif Y B i (L R U 2R 393 T FHAY “x64: £
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KIEREFIERIEI TR S E

PR B E NI o @R, TLS EENIG A sTT_TLs BRIPFFS o TLS HE NI
ATLAS IS coT BB R 1775 - TEXFMENLT . $8ER TLS (R F 5 7E LB
GOT JiH

X TR TLS T TIOEERL,  HE (HIE(E TLS BRI K R N s - 1H 5%
fFEIT . ESERHRAR R/ NE AR 32 L HARSCIF Bt iy 8 7 il 5. SRJE3 AN 64
(L E RS H B BT Y 16 773 5 o b APRAERfORARAS TLS fRAf & X 57 LU n] A

TAEAT s -
TESIASATHUT SCHFRIFEZ B RRSCAEA . PT_TLS BRI I00H TR TLS 59 - B AR &
LU B -

%14-1 ELFPT_TLS F& /% LT

28] &

p_offset TLS WAL IR SRS
p_vaddr TLS WAL BRI B LA 7 bk
p_paddr 0

p filesz TLS WIEATL IR KN

p_memsz TLS FRAR AR R/

p_flags PF R

p_align TLS BT 5 77 =

Z1E BB FERYIZI TS S EC
PR PRI 21 = M G TLS

= BN
. VRN
 RIFEBEEASCEERCIE LG SR TLS S

VT R AR5 R ATEE 141 SR
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374

141 SRE R AR T TR A R

tls.offset3 tlsoffset2 tls.offset1 tp,
AT Eh7SRAERE TLS
v v v v T1CB
A A A | A |Ak |
: 1 [
av[ T T T T T ]

gen, dtvt‘ | dtvt‘2 dtvt‘3 dt"t, 4 dtvtv5

EFEH
BRI, (&I RS L AR A TLS

B sfrirEE Ry LU R TT 2R ATE B AZIE B RS (BREEDAS T
F) #Y TLS Bl & R AR - FEGHFRIBRT . B Sh BRI TLS
MR G E — MR tisoffset,, QI TNATR -

m  tlsoffset, = round(tlssize,, align, )
= tlsoffset,,, = round(tlsoffset  + tlssize ., align,,,)

tlssize, ,, flalign,,,, 7 BEHES EER S m B9 BOREAR A A/ NFIXT 7777 20 Hefr, 1
<=m<=M, 1M MEEEAZNEERHFREE - round(offset, align) PEELR [El—Mi
. 2R EE AR align 551 -

BNk IBTTHTRERRE P BT BB BT TLS A BCAYE KN tissizego HA/NET
tlsoffset o ML 512 NFT o XAIMNGY 512 DF 5 HERS TLS 5124 T — &0
FRER 2SI o PUTHRAS TLS 51 ML= B AR SRR WG A5 R AT 2% w5
TREEZS[A] o {2, TR 2SR R/ N E R ~ ARRAY - BeAh, %700 R 25 1A L BE AR
PIEALHY TLS BT A fg 23 1A o S BliR K RGN, L BRSNS
) TLS 1L 5 | LR FE R R AL & -

SRS M TLS K/ tissizeg RIRAUEHAS TLS SR R HEEHFRFEET tp, Z BIHCE - XF
TLS BV AT tp, Jali -

IS TLS S5 —{n BER I AR I SV RAHSRHK - AR Py 50 SRR — T E
A E BRI TLS WAL D KA & AT 7B -

»  FEIA TLS WA LR FEE -

»  TLS WA LB R K/ o

»  HIRSFR tisoffset,, -

o FER B R  E FHERAS TLS B AR E -

SRR IS BN WIRERE  BC g 2SR o AR MWIIRILIG . & R vIihsreal
S TLS A& -
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KIEREFIERIEI TR S E

tlE Lz

X T URESRRAAT @R BT AR, SRR R O E R ARSI B bR SR —
DHTHY TLS Bk o & ANHRAT DLRME T 0 B, i) UE N — MESERIET B -

TR 0V — D ORHRAVERTRIRE! tp,, ZIRFHE MR EHIR TeB . SeREdEET tp Uf
LA B LR B TINARER tp (H -

R LRFEFEHATARE « B2 — MR AR dtv, . BREE - IIRE S —
i&%%m,ﬁi&%%ﬁ?%%%gﬁ@ﬁiﬁﬁﬁo%%ﬂ%wﬂﬂ%ﬁEﬂ
ALERE SR AR -

gwmﬁ%¢ﬂ%mﬁﬁﬁ%%%*¢%ﬁ:%ﬁﬁﬁ?ﬂﬁEﬁY#m%ﬂsﬁﬁw
o
MTISBNEEISS M H RSP, SR AHEiR A TLS 3R o JMACAHE R — I3 E

P EARSCAE AT TLS BRI T o X FREB SRR, F55T dtv, ,, IRE N KIRE
SCHIFRFIATE -

i - BT RERRE R ol LU TS IS 2 H AR SRR TLS Bt T 704 DAGEAE & dev
I RAIER o X EA ZEIETHE AR RS TR, A 2RIiGid %5
KA. EHE NTFUTET. EEEFRmEN 16 -

PRIG s SRR AR AL G S BT 77 R P RO

BERESEN

(AL B TLS B HARSCAF Al IAE R IR 20 5 AN BRI« (AL, 521 THT fE
EREFY ROIAIAC AN, LB S ARSI (LI - 3T B RRSUH 3R —
?%ﬁmﬁuloﬁﬁ%Mﬁlﬁﬁo@%’%%Hﬁ%ﬁﬁﬁﬁm,ﬁﬁiﬁﬂ%
T X EEERET o

ENEA AL IS TLS WU HARSCART . R OAEE B Y TLS SR

LB TLS WAL= BRSO o] DAFE SRR R 2 fE A RS A - #9785 TLS 5[ F A EiE
T AEART SRR Y 45 40 TLS T BA 2 8] R 3 2 %%ﬂ%w&ﬁ#%fﬂ?ﬁw L9 B 2 T
B/ NREIRAY o EEAh. TR 23 H] L BE N R OJG LR TLS Bia Tilse Bt e fig =2 1] -

BLEERS TLS WA BB SCPFRIZEA 21 - 530S TLS WA S BOL = H ARSI 44
PRI AN HT IR -

IR 5 B A2 R AR TFfiF R

FERNAS TLS AU AT, HERRE ¢ 7 ZU5 1) F BRSO m 9 TLS BRI, (URDRE BT div, H0dT
TLS SN WIGH I BE - S R peft DUN 82 1 DUEZDE 2 B TLS -
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typedef struct {
unsigned long ti moduleid;
unsigned long ti tlsoffset;

} TLS index;
extern void * tls get addr(TLS index *ti); (SPARC and x64)
extern void *  tls get addr(TLS index *ti); (32-bit x86)

i - LAY SPARC 11 64 i x86 & L B MHIFII R BN 4« B2, 3211 x86 KR A AN
FERA TR ) E AL 3B S8. B 32 117 x86 i A 81T B A5 3K seax B 17 #a ok
L SR N T BB 7. 3207 x86 A A FRIE =1 HiS T
R -

X MRAH tls_get addr() HERE LA BRI ELES gen,  DUAIE 75 75 B AT
[ QIR dtv, MR EOR . FIRRERTEE. o RSB oL E L E N E L
WY =S ARG BIRRRRG A S dtv, , XY TLS 2 & 2L - QISR 10 & i AR
L. BURERE S ECH IR %R o BIREEE L ZT T BE BRI R LAY ) aa ML 1C S Rk
2’?%% o dtv, TEEME VIR A E 0 ECATER  FIRER [l — g AR 45 5 WS IS

LIE /AN ERY I o) R EY

376

AN TLS 5 H#REAE T 5005 IR 2 — o X SRR AR L (ELAR /D AL B8
PR R BRI R I 51 H

E BT (General Dynamic, GD)— Z175 TLS
AR fo v AL B AR SR s S T HAT SR S T AR E TLS B & - R EFE —X
WRFELLFES | TLS B, UL IR S FFIE IR 43 i L3

BEBENZS (Local Dynamic, LD)— Ja# ¢ S I ZIAS TLS
AR AL GD AR IRAY. o Gm1E 25 T e 21 E A8 B 7E 2R B B AR SR 2 JR
SR B BRI o TEXFMEDLT e R fem i R AR R S E 2
tlsoffset AL . 5 GD AL, AR AT R AL AF I PERE - B D RE A
TEPH—IR tis_get_addr() BIRTHASE dtv,,,, BUIHE o SETRERGRARIN S0 E B0 S
TLS % 2 5845 I dtv,,,, HibiAE 0 -

HIET AT (Initial Executable, IE)— B8 E ML HIERS TLS
AR L BES | FHOIIEER S TLS P H) TLS 28 & « AR i f2 3 st vl BT &
TLS RFN— /N0 TS S R R - 165 ULEE 374 IR “FE 7 A 307 - TELAR Y
WL g E AR B x A TR SR HH I S A 7 x 1Y coT T A -

AR AU o] DL N9 iE ERE IS Bl el SER AR~ T U8 AR B dLopen(3C) S AR L FE i
5| FIA PR Y TLS 22 5 - 1215 1] Al i [ 1 4 00 Pl B =S (R SRSEEN LT Bl =S [F]
HBENRWIAAL N TLS B TR iz 7] o SR KB R TE . = HARSR
R B TLS B8 5 | AR R AR & .
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57 = opRca e oby it - il

7 - ] DU UE A B A PR P G PR ER S TLS o SR EAR SO H] DUAE O (A 225
TLS. FFEAE R E AR TLS Bt R Ak L R SCARRT . e A RS U &S - W BT
FUVFERAFHAS TLS BbRSCfF R - B0 FEEREIZHE TLS HARSXfE.
PRI B SCHR B DhRE B i - ARIIERIEZER. HZILE 126 1T
Hri PR IE SR I B ARSI

JBERRTHLIT (Local Executable, LE)— §#75 TLS
AR HRE S | FHEDAS AT E T SO TLS SR L 500 TLS B & - fERgmiE ar i St
B TR RS . TR T 2k T3S B E A B0 s 5 [ coT - AR AL RE
A5 HEhS W HAT SN R AR &

BB Gl s ] DURHCRS WS R LA U5 TR BT  #0 BE ORAL O ARE L (40 SR e i A b AT
Fett) o IXRpEE T DLEE A URFIY TLS B (R SEEN « IXEEEE AR RPUTH
B B EPRIAE AR TLS ViR -

FEFRGmER G (E 1 % TLS Vs[RI AR QIR R AR SRS B I . (R ST T e #8431

s QRN AT EE AL E AR S GD V5 AL, i BB — D s A AT BT S
Mo TERXMMESUT , BERgmiH as ] DU Lt (8 1E 50 LE U5 AR AVEGHLS [« SRS BT
FERY i F5 O B RE 1L -

T T FEB VIR LR R ) — AR R -
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378

142 SRR SR EEA A A U7 T AR R

_thread int j;

v y
BT AR T
v y v

B SRS HIERIHIT SEITIE )

v v * v A4 4

BT ISEIEIES HIERIHIT SEITIE7 )

v v v r v

B SEIES WgERIIT|  |ERBATHALT

— BRE
— fifk

SPARC: ZIZE BEP T £
TE SPARC |, W[ {#i R LN ACRE R HI A 5 [A] e F JR) P AR & o

SPARC: F #1517 (General Dynamic, GD)

ARG B SEBIER 376 TUHARY “ERHE R A7 fif 0 1 [ AR A e o 2

F14-2 SPARC: i MLENASHUERAL B A & 1 (MRS

[&im E FRY
ISEyAt4

HHRIEFC AR
AT

HEEIRFF T ARY
ISEN

Y GD 5 .

| AL WA E L
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#14-2 SPARC: H HILBH S SR =) 0 4% i 177 (M A (%)
# %17 - initialized to GOT pointer

X
0x00 sethi %hi(@dtlndx(x)), %00 R SPARC TLS GD HI22 X
0x04 add %00, %lo(@dtlndx(x)), %00 R SPARC _TLS GD LO10 X
0x08 add %17, %00, %00 R_SPARC_TLS GD_ADD X
0x0c call Xx@TLSPLT R SPARC TLS GD CALL
# %00 - contains address of TLS variable
KREBMIEEN : 3211 He
GOT[n] R SPARC _TLS DTPMOD32 X
GOT[n + 1] R SPARC_TLS DTPOFF32 X
KREMMIEENM : 641 s
GOT[n] R SPARC TLS DTPMOD64 X

GOT[n + 1] R_SPARC_TLS_DTPOFF64

sethi Fl add #5473 HI4: B R_SPARC_TLS GD HI22 FllR SPARC TLS GD LO10 B (. XLk
HENHE B AR AR 7 coT M EC =S (B, DAFBAE & x ) TLS index &5 - fE 24
et AR T coT BRFE AR coT DR AL B Ik B E 07

x N BFRSCHEER S M TLS IR S (TEISITRITCERE - I, B4R e 1R coT
SEHCE R_SPARC_TLS DTPMOD32 1R SPARC TLS DPTOFF32 EETE(L. LLHLiZITHIHEREFRL P
SbHE

% add FEBFAE AL R_SPARC_TLS GD_ADD EEFEN « (W M B F20m a8 K GD XI5 )% 51| 5
YR B—PEHI . A EEN -

calU B4 [ R R R 1E TS x@TLSPLT « LIRS TLS 20 &, AR
R SPARC TLS GD CALL EEFEA o IWERENIHE/ B2 s 5 i FH 4T e 2]
_tls get addr() K. HFF call #5455 GD {RIEFHISCHE -

7 - add LA IIAE cal LBV BT - add 45 < A BERCE IRV IE R o T
ATREA AR A LT BRI - T AL JE I 0K

FA{E add 6% (HIR_SPARC TLS GD_ADD EEENIFRIC) HY GOT FEETHI A 748 LA UE add T8
SR — AN TS - TECRSARHAE, R R BB gnia gy biaH coT B4 F 17
EX

SPARC: 5 &BE7S (Local Dynamic, LD)
AP HISEEIER 376 TUHRY “Sfe o) B A7 fi i 17 RIS FR /48 ) L LAY .
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%14-3 SPARC: A sh SRV ERRE Rk AR & 15 Rl Y

REBF I EEL Fs

# %17 - initialized to GOT pointer

0x00 sethi %hi(@tmndx(x1)), %00 R_SPARC_TLS LDM HI22 x1
0x04 add %00, %lo(@tmndx(x1l)), %00 R_SPARC_TLS_LDM_LO10 x1
0x08 add %17, %00, %00 R SPARC_TLS LDM ADD x1
0x0c call x@TLSPLT R_SPARC_TLS LDM CALL x1

# %00 - contains address of TLS block of current object

0x10 sethi %hi(@dtpoff(x1)), %11 R SPARC TLS LDO HIX22 x1
0x14 xor %11, %lo(@dtpoff(x1)), %11 R SPARC TLS LDO LOX10 x1
0x18 add %00, %11, %11 R_SPARC_TLS LDO ADD x1

# %11 - contains address of local TLS variable x1

0x20 sethi %hi(@dtpoff(x2)), %12 R SPARC TLS LDO HIX22 X2
0x24 xor %12, %lo(@dtpoff(x2)), %12 R SPARC TLS LDO LOX10 X2
0x28 add %00, %12, %12 R SPARC TLS LDO ADD x2

# %12 - contains address of local TLS variable x2

REBMIEEN : 3211 me
GOT[n] R SPARC TLS DTPMOD32 x1
GOT[n + 1] <none>

KREMMIEEN : 641 s
GOT[n] R_SPARC_TLS DTPMOD64 x1
GOT[n + 1] <none>

F— sethi $8% Fll add #5573 BIZEHL R SPARC_TLS LDM HI22 FllR_SPARC TLS LDM LO10
FE o IXEE R (T R B R TE oT thA B 23 A, DLYEAE 4 BT B AR SR

TLS index &5  $EEzgm R 18 LUAHXS T ot B ECHTHY coT TURALH I B @
fifo

RN B FRTEEITRITCEE - ik, KAl R SPARC_TLS DTPMOD32 HijE
T_L! }FTTLS index tmﬂ’] ti tlsoffset %Extlﬂiﬁ?ii

% add fll call 52 7> B R_SPARC_TLS LDM ADD FlIR SPARC_ TLS LDM CALL EEZE{iL
HATRRIC

JGTE Y sethi $59H xor #5470 BI4E AL R SPARC_LDO HIX22 FllR SPARC TLS LDO LOX10 EE
ENL . TE ’f‘J’ﬂ%ﬁEHHTE?%%DTi’l‘ﬁ*ﬁﬁ“%ﬂ’] TLS (%, AN B PR\ X EE(E - add
F54 {#iFH R_SPARC_TLS LDO ADD EEE (i THRIC
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LI FET HZ D RETF S G as A RS — R TLS SRAVE AL - 94
JG . BEFAEEARIETT A DT S AMhE A T 2 AR ) -

~ 34 add ¥§% (HIR SPARC TLS LDO ADD #1ict) A TLS H A5 ST ki 25 77 2
%? S5 EPEI’J”’“*"%Y?E% TERADAS AR . b BESR o F B R R S bR R B 1F

%EIFH

32 i SPARC: #JZ& FT $11T (Initial Executable, IE)

ARSI SEERAE 376 TF P Lo R IR 17 (R 7 U 48 TE B

F14-4 321 SPARC: WJIE AT HA T IS F2 Rl AR & i [ml A

KREF3 VR EE L 5

# %17 - initialized to GOT pointer, %g7 - thread pointer

0x00 sethi %hi(@tpoff(x)), %00 R_SPARC_TLS_IE HI22 X
0x04 or %00, %lo(@tpoff(x)), %00 R_SPARC_TLS IE LO10 X
0x08 1d [%17 + %001, %00 R SPARC_TLS IE LD X
0x0c add  %g7, %00, %00 R_SPARC_TLS IE ADD X
# %00 - contains address of TLS variable

RIEMHEEN s
GOT[n] R_SPARC_TLS TPOFF32 X

sethi 85 Ml or #5573 HI4 B R_SPARC TLS IE HI22 FlIR SPARC TLS IE LO10 EE7E

{37 o XL TR G R HE T B BR AR S TE coT FRAIEEZS 1A, LUITERERS & x IRHES TLS R - %1
Xf GOT R SPARC_TLS TPOFF32 BEENIARTER. LAEIZI T BEREFR (8 FHTE 5 x 1 1
ADTLS RFSHE A o 1d Fll add $§5 73 B R _SPARC_TLS IE LD AIR SPARC TLS IE ADD EE
ENHFTRRC -

- F{F add ¥4 (HIR SPARC TLS IE ADD EEZENIFRIC) W coT 84U F e LA E I
B — e - TEMCIDARHelAE], LK R VR R 23 bR coT FE 4T F A7
ER

64 {iL SPARC: #1358 FI #11T (Initial Executable, IE)
AL 7 HISEENEE 376 D1 Y “E R R A7 i 1 1 (R TR > Ha A - 28 1E B .
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382

F14-5 64 {11 SPARC: #)4f il HAF THULRE S R AL & 15 ] £ UAS

REBF5 MEEEE L Fs

# %17 - initialized to GOT pointer, %g7 - thread pointer

0x00 sethi %hi(@tpoff(x)), %00 R_SPARC_TLS IE HI22 X
0x04 or %00, %lo(@tpoff(x)), %00 R_SPARC_TLS_ IE LO10 X
0x08 ldx  [%l7 + %001, %00 R SPARC TLS IE LD X
0x0c add  %g7, %00, %00 R SPARC_TLS IE ADD X
# %00 - contains address of TLS variable

REBBIEENM =
GOT[n] R SPARC_TLS TPOFF64 X
SPARC: /5 EB A H11T (Local Executable, LE)
BEARRS 7 51| SEBREE 376 DTHARY “SBe e [ A i (14 17 [ AU FR 48 Y LE AR -
#14-6 SPARC: iyl Al AT RULTE R A% 5 7 [l Y
KEBE5 WIsAE AL s

# %97 - thread pointer

0x00 sethi %hix(@tpoff(x)), %00 R SPARC TLS LE HIX22
0x04 xor  %00,%lo(@tpoff(x)),%00 R SPARC_TLS LE LOX10
0x08 add %97, %00, %00 <none>

# %00 - contains address of TLS variable

sethi fll xor #5473 HI4 B R _SPARC TLS LE HIX22 FlR SPARC TLS LE LOX10 HEE{ . %
PO AR 151X UL B E v LR E BIE T SO HE LTS RVER S TLS (W% - 1Ei2
1T AR TEE N -

SPARC: &k IZ BEfF RV EE ALK E!
T FEPHI A TLS FE 25T SPARC E MK « FHIIEE A LL T F#oReE -

@dtlndx(x)
TE 6OT FHA AL AN ELET,  LIAFAE TLS index 2544 o A BT B 4h
_tls get addr() o 5|HHLIIRYFE S B4R E 21PN 1 ot TiHH 58 — Wipy bk -
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@tmndx (x)
7E 6oT FH AP LN EELET . DLAEA# TLS index £514 o IV(E B R84
__tls get addr() o HEERIF ti tisoffset FERIXE N 0. F HIEZEITHHE R
ti moduleido X tls get_ addr()Eﬁﬁﬂﬁﬁ4ﬂ1§[]Ebmm'FLS#%E@%ﬂﬁﬁﬁﬁfgo

@dtpoff(x)
THEAEN T TLS B tisoffset o

@tpoff(x)
TFREANFERS TLS B 1 tisoffset « HH S5EFRFEEM AN LATT & TLS Hidik:

@dtpmod (x)
TFRALE TLS 55 0 B AR U AR AT -

F14-7  SPARC: £ Jm AR A7 fiff ) B (o SR R

B (=] FB !

R SPARC TLS GD HI22 56 T-simm22 @dtlndx (S + A) >> 10

R SPARC TLS GD LO10 57 T-simml3 @dtlndx (S + A) & Ox3ff
R_SPARC_TLS GD_ADD 58 JC SRS TR o
R_SPARC_TLS GD CALL 59 V-disp30 SR F A -

R SPARC TLS LDM HI22 60 T-simm22 @tmndx(S + A) >> 10

R SPARC TLS LDM LO10 61 T-simml3 @tmndx (S + A) & Ox3ff

R SPARC TLS LDM ADD 62 JC SR RS TR
R_SPARC_TLS LDM CALL 63 V-disp30 S| RS IR o

R SPARC TLS LDO HIX22 64 T-simm22 @dtpoff(S + A) >> 10

R SPARC TLS LDO LOX10 65 T-simml3 @dtpoff(S + A) & Ox3ff

R SPARC TLS LDO ADD 66 JC SRS TR

R SPARC TLS IE HI22 67 T-simm22 @got (@tpoff(S + A)) >> 10

R SPARC TLS IE LO10 68 T-simml3 @got (@tpoff(S + A)) & Ox3ff
R_SPARC_TLS_IE LD 69 JC Z LR F T -

R SPARC TLS IE LDX 70 JC 5 S B RS R PTE -

R SPARC TLS IE ADD 71 ¢ 5 S HIER S AP o

R SPARC TLS LE HIX22 72 T-imm22 (@tpoff(S + A) "OXTFFFFFffffffffff) >> 10
R SPARC TLS LE LOX10 73 T-sinm13 (@tpoff(S + A) & Ox3f) | 0x1c00
R SPARC TLS DTPMOD32 74 V-word32 @dtpmod (S + A)
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384

F14-7  SPARC: L1725 AR A7 fif 1) e (o 2K Y ()

B & FEB !

R_SPARC_TLS_DTPMOD64 75 V-word64 @dtpmod (S + A)
R_SPARC_TLS DTPOFF32 76 V-word32 @dtpoff(S + A)
R SPARC_TLS DTPOFF64 77 V-word64 @dtpoff(S + A)
R_SPARC_TLS_TPOFF32 78 V-word32 @tpoff(S + A)
R_SPARC_TLS TPOFF64 79 V-word64 @tpoff(S + A)

—BE A I AN U R B T

R_SPARC_TLS GD ADD
It B FE (AR IC 6D (R FHI add $55 - FH T coT $EETHF Fas B LTIV E — 4
FEes o WEENMITRICHTES HELTE R SPARC TLS GD CALL EEENIATFRICHYT call
6% 280 - HLEEE N TIERE BRI 7E TLS iR > (Rl T

R SPARC TLS GD CALL
I EENAFES I tls_get addr() B R SPARC WPLT30 B & (YA FE 75 20tk T
SOPR o ER E TSR 6D {URS A —ER 4 o

R_SPARC_LDM_ADD
It B B ARIC LD (RS HIIEE — 1 add $6% - F T coT FREM A 7 a2 147 51 Fh iy
BN EFE . WEENMATPRICIIES HEILE R SPARC TLS GD CALL EENIATHRICHY
cal V54 2 il o b BE BN A T FEBE R gm R i 7 TLS B AU 2 [A) 1 T 55t

R SPARC LDM CALL
HEENAFES I tls get addr() BN R SPARC WPLT30 B & N4 FE 75 20dkf T
ROFE o IR E LR Lo ARG E A — SR 4y -

R_SPARC LDO ADD
It B AL ARIC Lo RIS H BB G — 1 add $6% - E& B brSCteibl (FERISF51
WIEEER T EAS 1) T FERR SR SR — T Ee - ILEEM AT
Gt g R I EF A A DL T AR A e

R_SPARC TLS IE LD
B E AR 32 i TE RS F A FRAY 1d $5 5 o MBS (O FH T {E RS BE 4R IR 7E TLS 15
B2 (A TRG R

R SPARC TLS IE LDX
B E ARIC 64 117 TE RS A1 FRIY 1ax 50 o LB E (L T IEREEE g R N 7E TLS 15
B2 (A T RG R

R_SPARC_TLS IE ADD
e EE AIARIC 1E (B A add 48 « FH T coT R RV A 17 a2 7 S HRHY 56 —
A -
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32 i x86: iz FERE E /0]

7E x86 b AT DL ARG 7 S AU 15 ] TLS

32 {ii x86: & ¥ B 7 (General Dynamic, GD)

ARG 7 51| SEE S 376 DUHRRA “Se e [ A i i 17 [ AL AU FR 481 6D AR -

F1a-8 3211 x86: i MLANASAUERAL R A = 75 (A1 1XAY

HKEBF3 WIREEL s
0x00 leal x@tlsgd(,%ebx,1), %eax R 386 _TLS GD X
0x07 call x@tlsgdplt R 386 TLS GD PLT

# %eax - contains address of TLS variable

REMMEEN s
GOT[n] R 386 TLS DTPMOD32 X
GOT[n + 1] R_386_TLS_DTPOFF32

leal #§2ERKR 386 TLS 6D BSENL LB E (LR BER G ER AR 7E coT /AL | LA
TAEAS R x B TLS dindex &5#4 « HEH Gl dslid LR T cot (s 5 UHTHY coT Tk
AL PRI B E L -

I FTEIZTTRITCERE x A B AR SCFREG I M TLS SRR 5[, K i el a1 AR B
GOT KU EL R 386 TLS DTPMOD32 Al R 386 TLS DTPOFF32 HEMNL. LABLIZITH R P 4b
B o AERR coT T HIEE R 5 A FF 728 seax BT, DAFHUAF  tls_get addr() -

cal LIE B R 386 TLS 6D PLT BEE (N o I BE E (357 i e Gl e 5 R FH 6 0
#]  tls get addr () EE. IR call #6555 b ARSI HIICHK «

calL {5 W R BRAE leal FE G T « ZEAVFIFA TR ASHE A0 06 2 I 225K o
x86: FERENZS (Local Dynamic, LD)
BEARKE P S SEBEE 376 TUHHR “Ce o) A i (1 U7 [rI AL AL Fh /45 Y Lo ALY

F1a-9 32117 x86: JA AN WAL A AL = (R XAS
| REF51 MIREE L s
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F14-0 321\ x86: B BN A EAE R R AL & 1 (RIS (&)
0x00 leal xl@tlsldm(%ebx), %eax R_386_TLS_LDM x1
0x06 call xl@tlsldmplt R 386 _TLS LDM PLT x1

# %eax - contains address of TLS block of current object

0x10 leal xl@dtpoff(%eax), %edx R 386 TLS LDO 32 x1
# %edx - contains address of local TLS variable x1

0x20 leal x2@dtpoff(%eax), %edx R 386 TLS LDO 32 X2

# %edx - contains address of local TLS variable x2

RFEMHIEE L s
GOT[n] R 386 _TLS DTPMOD32 X
GOT[n + 1] <none>

F—"1leal FES LR R 386 TLS LDM B ENL « B BN/ FERE SRR 23 1E coT FHAMHE 2
(B, DA 2 A AR SCHERY TLS index 258 - S F24n R v i@ LA T coT Mm% X
PSR R TR AL PR Y B TE 1L -

$EANB RS ITEZITRITCEE - HiL. FAJER 386 TLS DTPMOD32 HEEfL.
TEVZZERIRY ti tlsoffset FERHIHAT - call FESHH R 386 TLS LDM PLT B E (T

pRiC -
F%%?ﬁiﬁﬁﬂ‘ EAN T B RERT S H TLS ffs . IR BE B gl ds-R B EHH X et
H o

Y PNURES 2 D RETF S, GiiFEas i A R AT — UG TLS SR FE AL - 9K
JGis BEFEEA I B DT S AL, S T 2 A

32 {iL x86: #FJ4A AT H11T (Initial Executable, IE)
IS T B SEEREE 376 D1 “EF2E B S g no i (R R /28 Y TE FRAY .

1E BAUAFLE R MU 51 o — NSRS coT faEHRIAIETERANRS - 55— F 5
EEX A coT FEEFAUNL EAHSC RS -

F1a-10 32130 x86: WIUA FTHATHY (LB TC KAL)= A4 B U7 R FURS

RESFF5I HISREEN 5
0x00 movl %gs:0, S%eax <none>
0x06 addl x@gotntpoff(%ebx), S%eax R 386 TLS GOTIE X

# %eax - contains address of TLS variable
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F14-10 321 x86: (A ATHITHY - (LB ICRHVERTE B ET AL LI R (&)
RERHIEENR s

GOT[n] R_386_TLS_TPOFF X

addU F§9 4K R 386 TLS GOTIE EEENL - ILEE E N NEEZ YRS 7E coT gl =
B, CATERETT S x BUBRA TLS fWF% o %1% coT AU R 386 TLS TPOFF EEENIATERK. A
fHIZITH BE R P (E T 5 x (8-S TLS (Wi HE 7 -

F1a-11 32 (U x86: WA FTHNITHY « (L EAH SRR SR AR AL =5 [ LS

KEBE5 WIREEL s
0x00 movl %gs:0, %eax <none>
0x06 addl x@indntpoff, %eax R 386 TLS IE X

# %eax - contains address of TLS variable

RFEMBIEE M #e

GOT[n] R 386 TLS TPOFF X

addU 52 AEECR 386 TLS IE EEE(L - LB ENIFR/RBEE GRS 7E coT a2z @, L
TEETT S x FUERS TLS k%  LFFFIRINIE C R A 2 B EEEFIE T B EiE
YRE BT AN coT 1. AN coT fE 4T 517 SRS « 415 coT 1Y

R 386 TLS TPOFF BLENIARITEH . LUMEZITHIEEREIE PR S x BUERS TLS fWfsiE
% o

W E A FESIRETR, 8RR B R A RIS A TR AR x B
A (AN -

F1a-12 32 (U x86: WA ATHAITHY « (L ETCRAYBNSEALE AR = 5 (R CAY

KEBE5 WIREEL 5
0x00 movl x@gotntpoff(%ebx), %eax R 386 _TLS GOTIE X
0x06 movl %gs:(%eax), %eax <none>

# %eax - contains address of TLS variable

RFEMBIEE M s

GOT[n] R 386 TLS TPOFF X
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388

F14-13 32017 x86: WA ATHITHY - (LB TCRAIETE B2 & U7 S

KEBF5 WIBEE N 5
0x00 movl x@indntpoff, S%ecx R 386 TLS IE X
0x06 movl %gs: (%ecx), %eax <none>

# %eax - contains address of TLS variable

REBHEENM #s
GOT[n] R_386_TLS_TPOFF X
ERIG— I, R 788 seax MAETF a8 secx: B — MRS K ER LA

?'95326/!\?475

32 {3 x86: FER AT #11T (Local Executable, LE)
IEARIE 2 B SEEEE 376 UL “EFE R i g no i (R B Ha /28 Y LE FR T .

F14-14 3217 x86: J& S AT EAA T A SRR R AT AL = 17 Tm AT

HKEBF5! HIREE L s
0x00 movl %gs:0, %eax <none>
0x06 leal x@ntpoff(%eax), S%eax R 386 TLS LE X

# %eax - contains address of TLS variable

movl FES Bk R 386 TLS LE 32 HEEMNL o FEF24mki a5 Ik 85 (6 B B2 BN 7E v HU T X
PEFRSE LTS RIS TLS IR - TEIZ1TI AR TR B T b B

AL TSRS, mTUMEB R — R E ALV FIAE & x AR (TidEfhE) -

#1415 3211 x86: FAER Al U TR FE R ER A8 & v Al hS

KELF3 WA EEN 5
0x00 movl %gs:0, S%eax <none>

0x06 movl x@ntpoff(%eax), S%eax R 386 TLS LE X

# %eax - contains address of TLS variable

NV NS 7T PRS2/ NG5 = & /N < £ == S 1 7 VAR = A =<2 0 | R = B

B xentpoff RIKFABEMNESLAME . 1 SLFH (R X Sl o
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F1a-16 32 {1 x86: Jm il AT HAA THULRE SR AR AL &L U5 ] £ CAS
REF51 HMIEEE s

0x00 movl %gs:x@ntpoff, %eax R 386 TLS LE X

# %eax - contains address of TLS variable

32\ x86: & IEFEPFMENEE LR
NERPHI A TLS B ENBF X x86 T X1 o FEH U BH{EH DL N Fmid: .

@tlsgd(x)
TE GOT H1 43 i i N 12 2200 Li?gﬁgTLS index 254 - ﬁtét$741fgk_
__tls_get_addr() - 5IFHIARYTE S F5HEE B W A~ coT THY 2

@tlsgdplt(x)
HEENMEHZSIH  tls get addr() EEAY R 386 PLT32 B ENIYALFE 77 itk T4b
i

@tlsldm(x)
7E 6OT FH ML PN EELEI . DUFEA# TLS index &5H4 o BLE5HI R 1% 18
_tls get addr() - TLS index [ ti tlsoffset “FELKHEE N 0. ??fi?gl_fTHTﬂifﬁ
ti moduleido A  tls get addr () FOVE TR B 225 TLS B LA IRFS -

@gotntpoff(x)
1E GOT APt —T1, {5 FAEX TH# 2 TLS BRI 71 tlsoffset PILAILIZ I - 1Z1THPF
s H R73867TL57TP0FF HE AT -

@indntpoff(x)
e FIAR KRBT @gotntpoff, B AEMEMARE T o 7E movl B addl 5%
M1, @gotntpoff FEAFEAT HAEXT T coT #2iA 1 B/ coT ffE ikl - @indntpoff FHAEHT N
4 Xt ot FERE ik .

@ntpoff(x)
THEAEX TER S TLS B 1 tlsoffset o

@dtpoff(x)
THRAHXT T TLS 31 tisoffset o HLEMTEMEISIENME, I HA 5% EFFas L
Bk o

@dtpmod (x)
RS TLS 77519 B AR U IARIRTT

F1a-17 32 {1 x86: LA = AR A7 if 0 B R (i Y

AR B FR &

R 386 TLS GD PLT 12 Word32 @tlsgdplt
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390

141732 {0 x86: LR E A EE A (&)

AR B ¥R HH

R 386 TLS LDM PLT 13 Word32 @tlsldmplt

R 386 _TLS TPOFF 14 Word32 @ntpoff(s)

R 386 TLS IE 15 Word32 @indntpoff(S)
R 386 TLS GOTIE 16 Word32 @gotntpoff(S)
R 386 TLS LE 17 Word32 @ntpoff(S)

R 386 TLS GD 18 Word32 @tlsgd(S)

R 386 TLS LDM 19 Word32 @tlsldm(S)

R 386_TLS LDO 32 32 Word32 @dtpoff(S)

R 386 TLS DTPMOD32 35 Word32 @dtpmod(S)
R_386_TLS_DTPOFF32 36 Word32 @dtpoff(S)

x64: Az /EFE & 175

7E x64 b, AT{E LU AR R A 35 [R] TLS

x64: F M E17 (General Dynamic, GD)

A S SEENER 376 UTHPRY SRR A Al 1 U (R 580 o 7 43110 6D AR .

F 1418 x64: i LN RIS R AR B U7 1R RS

0x0b call _ tls get addr@plt

# %rax - contains address of TLS variable

R AMD64 PLT32

KEBRF5 HIBEEN s
0x00 .byte 0x66 <none>

0x01 leaq x@tlsgd(%rip), %rdi R _AMD64 TLSGD X
0x08 .word 0x6666 <none>

0x0a rex64 <none>

__tls_get addr

REMRIEE L

s

GOT[n]
GOT[n + 1]

R_AMD64_DTPMOD64
R_AMD64_DTPOFF64

X
X
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_tls_get addr() EREUCRFSREANSEL B tls_index Z5M9AHINE - 5 x@tlsqd (ssrip) 7%
IAZURHRHY R_AMD64 TLSGD B E N FE R B F4n i e 7 60T FH /AL t1s_index &5

P o tls_index L5 AT T3 I A L 2K R B TEIELERY ot TiHE (6oT[n] Fl1

GOT[n+1]) o JX%EGOT 5 R AMD64 DTPMOD64 Fll R_AMD64 DTPOFF64 EE TE {iiFHICHL

sk oxoo KHUFE S TR — 1 coT TRk o it B coT R2UA L BN PC FHXTHE
e (TEREERGRARITRAD) 5 Y EIHE 2 HEEMHEM - SR E srdi L s
_ tls get addr() FEEL -

i - leaq fE TR — > ot TiAHHE o AT TR coT HY PC RN skl (TERERZGWERIT
350) 54HHECHREHEM - .byte~ .word~ M . rex64 HTZE AT HPREE 557 51l 5
16 7T o T ATSA 20 ARG B A TSN . PRI AT DAGE P TSR -

x64: FEBEIZS (Local Dynamic, LD)
AP HSEENER 376 TUHRY “Sfe o) B A7 fi i U7 RIS FR - 48 ) L LAY .

F14-19 x64: JAFRENAS AL R AL & 5 (A1 URY

KEBF5 MIREEL s
0x00 leaq xl@tlsld(%rip), %rdi R_AMD64_TLSLD x1
0x07 call  tls get addr@plt R AMD64 PLT32 ~_tls get addr

# %rax - contains address of TLS block

0x10 leaq xl@dtpoff(S%srax), %rcx R AMD64 DTOFF32

x1
# %rcx - contains address of TLS variable x1
0x20 leaq x2@dtpoff(%srax), %r9 R_AMD64 DTOFF32

X2
# %r9 - contains address of TLS variable x2

RFEMHEEN s

GOT[n] R_AMD64 DTMOD64 x1

AT N8 5 B T8 s SEB R R 5 &5, BARIITEATERE - XWMES
ETESERY - x1etlsld(srip) FHINTFE x1 45K t1s index Tl o WZEF(5IHEE
x1 (R NE) B METEERE . FEEgniaas N H PR SCHE R AMD64 DTMOD64 ] — N5 F

fiL.
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392

A& Mk 2o HIEh%E A . BTLLR AMD64 DTOFF32 B ENI BB ERY « xledtpoff

TR T VIR S x1 BIRTS - K45 I oxa0 HbEAT . FT3E A SERA RS H 5 1% 1H
155 srax Y tls_get addr() VAL RN DATE srex AR REE R - x1edtpoff

FiA I R AMD64 DTPOFF32 EEZE( o

ATLAEER A M HE R AR R RYME, T AL F AR R AL - S QI8 5 IREA leaq 45
<2 BT AR [R] B L -

movq xl@dtpoff(%srax), %rll

AR TLS SREGFEA MU R £ — DA fEdeh . WA - AR sl B2 (R ERRE R

BRI AFE L -

{56 P e AR AR L (5 P B SR R AT R A5 58 2t Ak o AT — RS M R SR T
AR, AFHIT=DEES o eI AT KA coT WIEGZTT I B E (L -

x64: #IE AT HL1T (Initial Executable, IE)
IS T B SEEEE 376 D1 “EF2E R S g no i (R B /28 Y TE FRAY .

F14-20 x64: YA AT I THVERTE R A A2 &L 5 (R CH

KEDFF HIsREEN s
0x00 movq %fs:0, Srax <none>
0x09 addq x@gottpoff(%srip), %rax R_AMD64 GOTTPOFF X

# %rax - contains address of TLS variable

RTERRIEE L s

GOT[n] R_AMD64_TPOFF64 X

55 x I R_AMD64 GOTTPOFF B 7& (i 1 K FE F2 g it ot 25 5% GoT TR SCBR Y

R _AMD64 TPOFF64 EEZE( - SRJ5. x@gottpoff(srip) 55 ot FAHX T 45545
NI BRI - R AMD64 TPOFF64 B & i {# A FRHE H il B 25 AR E IR 5 x WIME - W
BB E AZ coT Wi, SAJGH addg fE S 2EA -

T N (MHE x fstbhl) - TR LIRS0 .

F14-21 x64: WA W PUTHI SRR R A AR B U7 [ ARG 11

REBF5

MIGEE L s

0x00 movq x@gottpoff(%rip), %rax
0x07 movq S%fs:(%rax), Srax

# %rax - contains contents of TLS variable

R_AMD64_GOTTPOFF X
<none>
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F14-21 x64: WA AT P TR LR =) A8 & 17 [RICAG 1T (&)
RTERBIEE AL s
GOT[n] R_AMD64_TPOFF64 x

x64: [FER AT 11T (Local Executable, LE)
IEAHE 51 SEENEE 376 T1HRRY “EF2 R E G 8 1 (RIS H /28 /Y LE BB o

F14-22 x64: RHR AT THUEREE R AL &5 R CHY

KEBF3 MR EEL 5

0x00 movq %fs:0, S%rax
0x09 leaq x@tpoff(%rax), %rax

<none>
R_AMD64_TPOFF32

# %rax - contains address of TLS variable

TN TLS B RAYNZ (MidE TLS B &AyMibE) - AT FS -

#1423 x64: Jo il AT AT A SR R T A R A (R URS 1T

REGF 5 HREEAL 5

0x00 movq %fs:0, S%rax
0x09 movq x@tpoff(%rax), %rax

<none>
R_AMD64_TPOFF32

# %rax - contains contents of TLS variable

DU 1 B8 Tl 4 o
F14-24  x64: [FER T PATHIEFE JRER AR & 5 (Rl 1ChS 11
KA VIBEEM as)
R _AMDG64 TPOFF32 x

0x00 movq %fs:x@tpoff, %rax

# %rax - contains contents of TLS variable

x64: X BB FERIEE L EY

ARSI TLS BEEALEFTA x64 & L o RAFAHHAGEH DUF #omik -

@tlsgd(%rip)
T8 GOT A EL PN IESEIT . DUFERE TLS index 2544 o IHE5HRH1% 40

__tls_get_addr() - IR HBEERYINE ALZDS 7 H0 .
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@tlsld(%rip)
1 GOT A BE N M IELET . DLAFE TLS index £51 » BLEEHIRHZ 4
__tls_get addr() o TEBITHS. HFR SR ti offset W FECEIXE T, HH
ti module fRFZFHIUGIL - X tls get addr () RRELHYIHHIRER IS TLS SRS
GRS o BEEE-S BT LLFTER DI RS e 51 R o

@dtpoff
IHEAZ MY TESZE R TLS SRAEEGE AT E RS - RIS IER HTEINEL
N EME . B S RE & R HK -

@dtpmod(x)
THEAS TLS 77519 B Ar U IR IR AT -

@gottpoff(%srip)
1E£ GOT A Bl —20, LA AR WAL IR EVI AR TLS B o U HENS T TLS Bfh2h
RN E %fs:0. I2HAF HEES movq B addq 5% — &2 {#H H -

@tpoff(x)
THEAR M T TLS Bas R E ofs: 0 FIRFE - AN EIETf coT I -

F14-25  x64: SRR A BELE (1 26 7Y

B & FE !

R AMD64 DPTMOD64 16 Word64 @dtpmod(s)
R _AMD64 DTPOFF64 17 Word64 @dtpoff(s)
R_AMD64 TPOFF64 18 Word64 @tpoff(s)
R_AMD64 TLSGD 19 Word32 @tlsgd(s)
R_AMD64 TLSLD 20 Word32 @tlsld(s)

R AMD64 DTPOFF32 21 Word32 @dtpoff(s)
R _AMD64 GOTTPOFF 22 Word32 @gottpoff(s)
R_AMD64 TPOFF32 23 Word32 @gottpoff(s)
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HETRAE e PN R Y B T K AT IE T RE

AP SEMEA T AN E Oracle Solaris OS # & AT R I B HT AILET A T AE

Oracle Solaris 11 Update 1 Z1ThR

»  HEY ARSI ARVERETTIAS T R 5 AR BRSO
s “ElBh B BRSO

o CEBRSCPEE A VR R R AL B ARSI RIAL T R B ARSI - 155
DLEE 82 TTHIHD “SCH AR -

(1) 8BHE T -z astr BT DB B AR SRR X k2 Iﬂ#ﬁﬁ*ﬂ%mwﬁﬁh
il o elfedit(1) EMEM MTITEAL T X FCBEAY DT SUNW_ ASLR BT 1 4wk
M 13-12-

EH

Oracle Solaris 11

w  O[ERETRY elffile(1) SEFFE 7 50 2 1A HIRG 25 T RS 28 R Hopk 51 -
» E A TIRE R IEE TR T 64 (L FRRR E THIK 32 fi ik 23 A
2 65 DU “BRAF DN RE i HE 2 [R]RR il b B2 o

Oracle Solaris 10 Update 11 Z1ThR
o SEAHEBAEIRY -2 discard-unused YT, LA ML BE B T 7K 0
FHORTEL - 165 L35 162 USSR R TR

o EI YRR AR -2 strip-class GEIT. AT DLBE R VEHILRE AN BB B FRSCHR R
HE o -z strip-class PR T IHAY -s 2RI, A% SR B Ay 17 61T HE G2
il o
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398

SRR AR v AN B AR S - MEEFR SRR E B AR, e 2R mapfile 42
B TEAE SRR dRRT . ATt 5 Sefr B AR ORI BE B EE O - HEE FROCHF
AR g R AR R AR B T TR AR BT RE R HE AT PRI R AR A Bl R B 2%
T HSILE 76 TUHI “fEBE FRUHE -

FEE YRR AR T LA -z guidance JETER B A X AIE & B2 BAn X HETE S - 155
JIREE

VARG AL BRERAE fo 17 Al 5 K/ INEESE: 4 GB 9 VARS ST -

L R BIAE v 20 1a preinit() Fll la_activity () . 1§53 ILE 239 0
[ BT R H I R 7 -

Bl AR AR IR AL T — i sE 9 AR (I A T Th e @ B AAERIR AL . 155 L

113 TUHHEY “MNAThRE"FI 2 98 TUHRI “F2 it dlopen () FURFRIT”

FEHE T —FhHETHY mapfile 1B1% - 155 UL 8 . Mapfile- 55UEMH System V & 1ThR 4
EEME, Bk T EEE AN H YRR RS - iR e
HHO PR IAHY) mapfile o H KA mapfile FiE L L 155 ULKMTE B, System V
KAThR4 (MA 1) Mapfile

BFEMF S5 ERARER - 155 ILE 58 TUHHRY “briRThae 2k - FIFZT)

Ag. ATLATESIE B AR SRl — R VAL gL - 165 ILE 66 TR “BIERF 51
BE R KL R BIPFIEE 296 TUHIY “THEETT

FfE R gm R a0y - B& %€ T Oracle Solaris Y ELF £(3ERY B b3 S HH7E

e ident[EI 0SABI] ELF *kHI#RiC A ELFOSABI SOLARIS - LLH{. ELFOSABI NONE T
FrEWIEFRSC - I 8 FEHEAE B EME. F oS ITIBEEERE mhak e
ELFOSABI NONE 5 ELFOSABI SOLARIS 54K - {HZ: elfdump(1) FIZEURYIZIT T B
AT LA ABL {5 B 08 & W B AR SR AR B R HERRIE B -

elfdump(1) B4 B N{#H e ident[EI 0SABI] ELF kA{EBHTHY -0 I bRiRE & T
25 7€ ABIPY ELF B4R AAIE . A G B 5B o dEmi B B AR SCHFNZE - Linux
P R G o BRSO Y ABLERE (S B RVRE IS BI K9 .

T8I {# FH dlinfo(3C) #75 RTLD DI _MMAPCNT Il RTLD DI MMAPS. W] ZKHUZE A LRI H
PR R B EHE B -

Fepgmias v RSB 21 GNU BEB RS AT - 152 Td(1) -

i@?ﬁ%?ﬁ%ﬂﬂ SPARC Fll x86 HARFRHE T 22 WHERE - 165 ULEE 33 TIFRIY “B5HEE24
H” o

i R g S ENZE 1T DL & SHF_MERGE | SHF_STRING A H3 19 « 155 LA 287 LAY

“TEH -

HIFE, A IFEENL T 2 Al ST SR = B RSN BT - 1HS L
167 TP “HEEEN T LIAT. AT TR BRI E3 1Y -2 combreloc &

Tjio -z nocombreloc A T-EEHZEE1T N H 5 260N F B8R X8 LI 719 PREF—— X R 5%
o

A{EFHTY elfedit(1) KT 405 ELF B RS -

Oracle Solaris 11.1 $E %2 FFFNEEFS R - 2012F 10 A


http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1ld-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1elfdump-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1elfdump-1
http://www.oracle.com/pls/topic/lookup?ctx=E26502&id=REFMAN3Adlinfo-3c
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1ld-1
http://www.oracle.com/pls/topic/lookup?ctx=E37934&id=REFMAN1elfedit-1

Solaris 10 5/08 Z{THR

» A elfwrap(1) SEFAFEFLE ELF 0] 8 E AL B AR SRS 2ET B 5E S -
PR HARRF S ] RN . 15 S AL T 5 191 TR “SYMBOL_SCOPE /
SYMBOL_VERSION 84" f17¢ 12-21 N . 5§ H4 B FIMNER & A -

n  FERR G ES A CBERY ELF KRR E Zusr/ces/bin BB £ Jusr/bine 155 L
5 32 TRy U8 F B 2 gmta o8

» NITRFSHEET . v S RS AR TR A . 1E S LA 324 TUHHY
“TFSHEF T .

s ZIASERRH ] S RE B E BT INETHY . Sunw ldynsym T EIT R - 15
Z UL 316 TUHRY “FF 5 R FIE 12-5-

» fHcrte(l) EHEAECE SRR ST 1 Hg5E. AT DU LR IR SO o i edt iy
R AT PRI T R R P A AR AT & B A e & S -

o NI TETAIEEAI R, EEENITE PRI S AN . 1S ILE 305 T
1" “SPARC: B E{if” »

m .z rescan-now- -z recan-start fll -z rescan-end REIITE Y FEgRERTE & T RYE T
TR 7 RRIRIENE . 165 UL 37 TUHHY “ai 17 R IR RO L E

T RTRYTAE
LT IEL 5 o SRR LA B T A « 4B 0 EL
T SR B2 (LI e raunp (1) 2 359 T AT L ik e S

DT FEATURE 1
BRI IFRICHRIR T2 TR DhREREK o 165 UL 345 TUHRY “Bh8T197 o IARICHE
Bt T hEERRE DTF_ 1 PARINIT Al DTF_ 1 CONVEXP . DT FEATURE 1 FRiCAIAT KEEAUFRE
N, AN HETIR R 0B .

Solaris 10 5/08 Z1ThR

o HUFE, i R AR H A TR DL B R G -2 globatlaudit BET, AT
LUEH 2R - 2 05E 242 T LR ERHIURF -

= O T EONHORE B B FE T L _open() il Lo opensa () « 1% 1L 234 HTFH Y
P TTAD

MR A - SEIETE FANEE M EHT RIS TN RE 399
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Solaris 10 8/07 & {ThR

Solaris 10 8/07 Z1ThR

8T -z altexec64 VETIFI LD ALTEXEC BAEEAR & . 1] DLBE B 22 35 Huph A7 & FH I S 2 g
AR o

{5 FHl mapfile 42 B HOFF 5 & CEITE AT LASCERE] ELF 79 - 152 LA 191 TRy
“SYMBOL_SCOPE / SYMBOIL,_VERSION 54" »

e gm g M2 TH R AR P PR It e S = H AR S A1 %S TLS RUTHRE - Ik
A, BEESL T & TLS B =S E], DLSCITE R 8l E L= B bR Ut S TLS A
PR - 52 056 374 TUHIY “FEFEED -

Solaris 10 1/06 Z{Th}

FRHE T X x64 FAMCAIIR R S5 - 16 S UL 12-4 F 12-8 FlIFE 12-10.

AT LA dlinfo(3C) #75 RTLD DI ARGSINFO ZKEUHFRAYA 1T 5L - FIHE AR s A1
B e A -

I YRR AR -B nodirect BT, AT LUBE RUGHIES (ESNESS | IRV EFEGEE - 1F
ZIE 6 ®. HIEYE -

Solaris 10 Z1ThR

E X F x64. 1S LF 12-5+ 28 287 TUHHEY “FRik 15 < 58 314 TUHIY “x64: B E L
KA . 5 390 TIHIHY “x64: £ FE J5 0 AR B 15 (A1 26 393 THIAY “x64: L5 FE JHH TG Y
EEM A,

W EFEE GRS EFLEMEM /usr/lib BB E /1ib . FERGRERSIFIETTHT
B P RB A R IR O MR T T ik - 153 W5 38 TP “hEBegwib g 19 2R
FIE > % 88 TUHHY “BITHI BE 2 F I ZE R H M5 103 1T “Z2E .
NI RG AR o HiL, TCEFEOEER BRI v T X - 152 UL 26 TUHR
W BT AT SO -

T crie(1)RY -A LT, AT DLEE N 3 7% HE SO AR AR -

HE R gm iR a RS TH BE B e v LB R F R E H RV AL & o 165 ILEE 29 TUHEY “Bf
BAR R

FHF dlopen(3C) HAFH i 2R & S AUEE A2 2 BRTE w] CABE F AT AR B RO BRI - 18
ZULE 103, ST BHRICES AR . BrAYSAREF moe(1) $24E T X {#
R EEPRIC YIS E G TR

dlsym(3C) FIHTHY 4% RTLD_PROBE f&fit T I Tk 1 2 S EMRIEN . 5SS
U5 98 T HIRY “$2HE dlopen () FOERIH” -
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Solaris 9 12/02 R 1THR

° LS A
Solaris 9 9/04 Z1ThR

w E BRI TR R RS . v DURE R UG E Y ELF B AR SRR R RS
TR o 15S L 296 TUHRHY “THEETT” -

s NI T B TR REREET LT ] la_objfilter() - 1S WA 243 TUHPI “HR LT 118
¥

o PRETHRZEEFCSUESIENEE . TN S HETIEE . 155 UL 126 TIHHRY “VE R
EEI L EH RS .

Solaris 9 4/04 Z {ThiX

s FEHTAY T ZEAY SHT SUNW ANNOTATE -~ SHT SUNW DEBUGSTR-~ SHT SUNW DEBUG I
SHT SPARC_GOTDATA- 1% IIL# 12-5.

o HTHYSERRRR lari(1) WAL T is TR 8 LI 204 -
o B RGN AR AT -2 direct Al -z nodirect: LKz DIRECT F/l NODIRECT mapfile i

%, A — D EE EEYE - 152 UL 191 TTHIRY “SYMBOL_SCOPE /
SYMBOL_VERSION 54 1% 6 %5, EIZ4{E -

Solaris 9 12/03 Z1ThR
o L0 I P AT S AT A

Solaris 9 8/03 Z1ThR
» (T RTLD FIRST FRAEBIEEAY dlopen(3C) AJE AT ATV dlsym(3C) £ 5 #y4b
o 35S 0 112 TR <SRBT 57 .

= AL dlinfo(3C) FRE RTLD DI GETSIGNAL Fl1RTLD DI SETSIGNAL /& FEIZ{TH
BEREFH TR RARENES -

Solaris 9 12/02 Z{1ThR

o HERRER AR TR R R s, o] LAEECRILEY dynstr Tl strtab T o
FRE B GREE4311 -z nocompstrtab JZEM A DLEE FH M Ik & 403 - 12 ULER 56 TUHRRY
“FRFERREYGE

w  ATfEA] dd(1) BfE RS RO ACRIR « 152 L -0 T -

o BERRGRERES SRR REAY ELE T o 155 UL 266 TUHHAY “ELF 3K~ 125+ H 272 171
HR <437« 2R 12-10 FIZE 316 TR “FF 5 £ 57

FiSRA - SRR FRER E T R TIETh AL 401
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Solaris 9 Z1THR

» J#jd protected mapfile F5 ﬂ%ﬁﬁﬂﬂx@ﬂﬁ)&ﬁﬁjm Mo ES I 191 TR
1 “SYMBOL_SCOPE / SYMBOL_VERSION ¥4

° AN
Solaris 9 Z1ThiX

o PR TR EE# (Thread-Local Storage, TLS) 32 8f - 165 UL 14 %, SRR HAF
fiti -

" -z rescan JEIEAEE RS FE I TRER R T 42 T HE KB RIEM: - 1ES L
37 TR < SATHIE RSP E -

» -7z 1d32 Fll -z \d64 PEITE [ BE Bt o SRR 2 LI DT Bt 7 BE R RGN - 1B S
OLEE 234 TTHRRY “32 A EREEHI 64 (7 F1557 -

w  UNINT B IR B g e e S e
1diinput7done() ~ 1d input section() -~ ld input section64() Fll
1d_version() - 155 UL 234 TUHRIY “SZFeEz LREL

= HYE Tuj_ fﬂﬂgiﬁﬂlﬂ?aﬁﬂﬂiﬁﬁ’f@ﬂﬂ“ R BE 22
FENLIXLEAT . J. crie(1) H1 -e ¥ - Eﬁ'ﬁlﬁ

»  SHNT X 64 (i SPARC H bR S HFHIREIT 32,768 MM FERERE R TIHYSZHE - 155 L
% 362 TUHAIRY “64 {1 SPARC: i FEfEf £ -

. mdb(l)lﬂﬁiaﬁ%ﬁ% A LLEAERE VIR R (o R Fp G A s T T B R O B 25
7f’7 Z DL 118 TUHIHY “THIR AT AR o

. Eﬂbssﬁ&ﬁ@f*ﬂ%%% AT ASEAERARE B bss B o 155 ULER 406 TUHHHY “BX

POEITE

Bl

Solaris 8 07/01 2ZZ1ThR
. Tﬁﬁﬁ 1dd(1)ﬁﬁﬁ$ﬁﬁﬁﬂ’ﬂmﬁiﬁ S, -u T -
s N7 % FhELF ABLY R %40 EEPE’J WAL TR <« 28 100 TTHHAEY

%)Jil“ftﬂl A EIFE < i%lz 3 #12-8~ F12-9- %29sﬁ¢ll§ﬁ Qﬁ
7L F12-10~ F12-21~ F13-8~ 7 13-9 FIZE 339 TN “FRJF3E A (g T4k
HHER) 7o

w JEMANI 32F1 eaAn{A. WJLLURE N R FEHLE BRI AR R AL & . 1ES L
5529 TUARY “HRES AR R
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Solaris 8 &Z{THR

Solaris 8 01/01 Z1Th

WIS dladdri() . H§58 7 @t dladdr(3C) AT SER -

AL diinfo(3C) FRENEN S H K7 S $ORIGIN -

S crie(l) BIERIETTINCE SRV TIES 2] 1 L Bl SUFie & 2

T G S PR A AT T o $RAE T aEd - u eI T BE TR DI BE -

IR 7 s TN B e B LRI i2 1, RGN R B R R IR R AT o It BT

FRCA S TR - 155 UL 252 TR “(RUERALEEEE (1" N rd_init() o BLEEHTY

F& 1 rd_plt_info_t #5449 . iES LA 257 TTHRRY “Blid i REfEH 2 T iy

rd plt resolution() -

A LU F#THY mapfile BEAE IR STACK 1R FHRE P (UL E SN ATHAT - 165 UL 406
DU “BE AR

Solaris 8 10/00 ZZ1ThR

BT REEERR 7 R MG P A8 & LD_BREADTH -

PR Tz TH R R e M R e B . NI AT B A B T A A T R L SRR 43
BT o BEBEHT BT BT RRAN S TR R - 155 ULEE 252 TTHHRY “fCEEALEREZ 1" F Y
rd_init() . HLEHH RET rd loadobj t 454« 1S I 253 TUHI “FHE I3 A H
PRI -

HIAE, ] DL B A 8 0 R S8 o TR B e L B ER B ST BER (A - 1S
VLS 75 TUHREY “fIFS B E AL

B R e g R AR Y -64 JED. 1] LY mapfile 425K 64 7T UERR - 165 UL

5 126 TUHHY “AERCbRIEL RS

AT LU#EF dlinfo(3C) ¥ A T @ A1 508 B bR SCEFR I FH 2 B8 15 -

dlsym(3C) Fll dlinfo(3C) EHIE LFE| T ke, &4 1 HiY Al RTLD SELF -
HITEFA SIS B B EEE . TR R TEEMSISE R
R ITRI TS EENLE - 1§55 IE 6 5. HEYE -

Solaris 8 Z1ThR

] DLFEE A S22 2 H £ Jusr/lib/secure (FE0F 32 M EFRSCHE)
/usr/lib/secure/64 (FtXF 64 RIEFRCHE) « WES LA 103 TR &4 .

T B R R 23 Y -z nodefaultlib PRI DL R BT SEHFRF crie(1) BIEERTIZ T T I HC B
S AT LURE N R IEHME SO TR R R R IR AE . B2 UL 39 TUHAY <9217
B R P R A H 7 F1EE 90 TUHP Y “Hid B TR IER12 .

T HTHY EXTERN mapfile $§% . T LLY% -z defs Fl TOMIE XITFS « 1S

%191 TIHAY “SYMBOL_SCOPE / SYMBOL_VERSION 54 .

MR A - SEIETE FANEE M EHT RIS TN RE 403
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Solaris 8 Z1THR

»  HTHY $ISALIST « $0SNAME LKz $0SREL BT 1T bR CfE @ FiE THES B RSN
MRS TE R T 5 R RGN « 152 WA 90 T “BI S F T B bRIC”
GERGER AR -p M -p BROL T VAT TR RER AT LT EERIB DT - 1S L
5241 TUHHY U0 R EHIUTFRF « 3807 2 TR R BT 2 1 1a_activity () Fll
la_objsearch() o 155 UL 243 TUHY “Hi 152 L8 -
o EE AN ARIC DT CHECKSUM. AT LI ELF S 580044 . 155 0L
% 13-8-
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SystemV & 1ThR 4 ( fZ< 1 ) Mapfile

iE - AT RSB T FIRRY System V 1T 4 mapfile 155 (RA 1) - E AL mapfile 1575
R 2 F B2 @A Es N AR S 8 &, Mapfile /M 44 mapfile 15 & il
2o

Rz gl ds 2 B Bl LR BESCRE A B85 (02 F AR SO Pty e A1 I B 1) LE £ B S i S
PR B o TR A M IETTRT SCBEAY mapfite. fA5AT DLUBE BCHE Badn 25 FE HEA B2
Bt o LGN BEFH mapfite 38 AT DAGIEEHTBE - EXmIE DL SR BT S ACATZRIE & -

7 - (6 mapfite eI A& AT DURHA QIR AN 2 BTl i SCHF - BERegwfas o] IFEA
{5 FH mapfite ZETHAYTE B0 T A B LR A o i STAF -

RGN mapfile FEFI(L T /usr/lib/id HEH

Mapfile Z5 19 F0iE %
T L mapf e A DL TS AT S
s
B
BEIEHIHEF
N R
Sl

FMEL T EBRLT, FEHTDESEERENZEE (BERT) o HEE
LR — 0 .

405



Mapfile £5H8F0iE %

406

E . BEE AR S o AT UEHE. SRS ST RONIZ B — &R BTk
PERIBRE o QIERTERE Jo e BT 2RV B (B BRBRAN ) 1% O T i A LTS 4 Bk
KRS A, M2 ZEBIR Tt g mi: - B e AR EL -

K/NGFS AR RIS 2 v] LU EITE mapfite AT E -

DA & Rt R S BRLHIT A - W TRTE BT, IR RREEGEH -

» FIEWEAEERE. TEES - 25 F 50 at (@) fF 5 EIE A -

o A UURHME R R T2 v R H -

(PRI ELD

n {L RS

(L] RRCE

» section names fll segment names i 5F 5 C FRIRFFAHIFIRIALIN . HA R a) 55 () I —
ANFhRE. B bss HAEELIR.

®m  section names - segment names -~ file names F symbol names KXo KNg o Hith$
I NES NI

o BREE ZAT - BIRSUERHRIAIE SN, 2SR sl T4 ol DL BRE At (T fi
Ho

o DL# TFIGFF DU T 25 RO TERE m] DA BRAE AT A iF B S R O L -

E A

B s B ] AR SR QI T B slCE MO A BRI (e - BE BT L2 ISt iE X
Bt thal LU N AR R A N BB 2 — -

B A HRTEE AT

segment _name = {segment attribute value}*;

X T segment_names R DLFEAT R 745 7€ (T £l HY
segment attribute values: BEMEEHEHEZBHITIMN . BrEEEREE 1R
TEE . TRINM 7RI ARE -

#8-1 Mapfile FRJE M

B &

segment_type LOAD | NOTE | NULL | STACK
segment flags ? [E] [N] [O] [R] [W] [X]
virtual address Vnumber
physical_address Pnumber
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Mapfile £519F0iE %

%81 Mapfile BB (&)

B &

length Lnumber
rounding Rnumber
alignment Anumber

AU NEER HEEEEED TR
= text—LOAD: ?RX: A¥EJE virtual address- physical address B{ length. #% CPU
FHUFE atignment {H I E NELETE -

® data—LOAD: ?RWX: KIETE virtual address- physical address B length: % CPU
9’@@'{% alignment ﬁiﬁﬁﬁﬁk%\@ °

= pbss—ELEEH. LoAD: ?RWX: f?‘é‘ﬁvirtual_address\ physical_addressﬁ
length: % CPU AU atignment (HIXE NELEH -

® note—NOTE-
FATEN T 25H bss B o {TATZAYA sHT NoBITS (LA N TTAUME—H A ) WY& &

£ data BeHAIERIN - 5 2C SHT NOBITS I TEHE I, 1ES UL¥ 12-5. B HAY bss
A2 LLAIEE bss X -

bss =;

{F4a] SHT noBITS TIEEHIILE: (MIAZE data BE) 1A - LB SRR M AR, IF
B A 5 R AT oA BAH R SR (B0 57« 8 AT DL BH Al B v 1) B SR e

T TR (B A B e 1k

R RER SRA0TT T SIS B2 mapfile ZHIE A B T XL o 1S UL 413 T
HH “Mapfile TG EE” -

T N BR AT, EE R LN S

U &=t NP0 =3 a1 I v 1| AN i 1| B B = vid: by | ES R O FEa=a =l 51 e[ il

= V. P L RECAFIEUFE Z BN RTFEZH -

= segment type {E A LLJ& LOAD - NOTE - NULL B STACK . USRI EME, MIELEHIELE
#U LOAD -

= segment flags FUEEFER w- xFllo. BRI 0[5 « Al HATLALF - [A]
5 (?) 5H9EE segment flags {ERY D FRE Z BN B SH -

= LOAD EXHY segment_flags {HIERLE I RWX o
= RNEEJ NOTE ERFE 7ERE segment type LLYMNIATART EXJm L (E -

= A MEN STACK B segment_type o HEEFEE M segment flags HIIEFERIEL 7[R

Bif3% B « SystemVZ{ITHR 4 ( ARZK 1) Mapfile 407



Mapfile £5H8F0iE %

408

w  [RECHE AR ELERE Y segment type B} LOAD segment flags B0 rRwx, &Y
virtual address-~ physical address fllalignment {H. FfH¥&H length FRH -

- BB AR 3 T e ai BB MEE T 5 = R B UMb LR -

m 1 0AD EZ W[ LLEH W8 E R virtual address {HEL physical address {H. LK EXRY
EEV'J( length 18 -

AR EA R segment flags {H N 7, F HIGHEARBTMAL . MHZEEE AT
B AN EHEAITHIT .

= alignment {HH T it & B LAY HIEE o EXTFHEANGENAEE E T X5 B » HoAth
B R HERARIXTFF BRAFE S T E A 1HY alignment {H -

s WA virtual address~ physical address B length JBIE(EH R IZRE . FEiEdm
R AR R B A SR R L

n WUREHEBHEE atignment (H. NI SHERIZE NN EREREE - HELEER
CPU BYANEI TR 22t n] e KRBT AR AN (6] 1 57

s WNRFEIR NERAEE T virtual address Al alignment {E. Ml virtual address {E{f
v

» WERNEBHEE T virtual address {H. NIFEFLH alignment FF BeASH S B A XS
FHHE -

n WERNBORE T rounding {H. MILLERRIRE FUMILEERE 3 AT — N FF & 4 E{ERY D
e ZEHEIEE T ERE . WREESEE. BARITETH ABRE .

- WIRAEE T virtual address {H. BURFMEEIZMELMALAL - X TRENZ. T
IR ERIEIRRES R o« X T8 exec(2) FRBIHISCHR . M7 A AL BCER TRAV AR H S
T DO B H 00 S AR X i 4 2 B TR AY

A 7E Bl Al DLRIEE S B - IS BRI A RHKAY T « IEBE AT LoAD B ml NuLL Bt . HUBE
YA PAT SCAFHEE 25 LOAD Bt o iXBEBL I $5 7 1 A/ INHIR 575 20« XL BRS¢ B0
PEREIE NI QU A AR B 23 (] o 2880 NuLL BETVRANRR K I0T. i AP S PR e ] AR
FIREERE 7 SR I o SR LB AN S E (AR AT - LoAD BRI NULL BX AR 1R R £ 138
oo

(A 7N b7l AT AR 75 8 ELF SKMHTA R 7 Sk A E S — A AT 3 A By — & 0 B A5
N o ERETEOLT . ELF SKMIFE 7 A BLAEESR — BN o iR B3k (5 o F g T
BERERE ORGSR R b o (EA o TR S BUNEE — D BUh S — T HA T R ER
H RE AU -

(S 20 bR A APl i SCPE PR & RN o MEAREH T 5 9 ashy -xF g —c (il

F o R -xF TGRSR ORI R EES | text TTEAMFEEE
R R o X EETTRR . text%function_name o
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Mapfile £519F0iE %

B, R -xF EDGRIFEL S main() ~ foo() Fl bar() iX =N ERELHISCERRT . SA R —
NATEEMERRE. HEH =A R SRR ETER N . textsnain ~ . textsfoo Fll
textsbar (YT o FTF -xFIETRGI LA TE T — D EEL FHILEEA 20 bRERHI& TR
7 SE 7 @ 12 1 e KL o -

THHELLTH P E Y mapfileo

text = LOAD ?RXO;
text: .text%foo;
text: .text%bar;
text: .text%main;

DR 20 bRl S SO BT o8Bk -
QSRRSO R E SRR N main ~ foo Al bars NIRRT AT HAT LA EL & IR
i 4 foo ~ bar Fll main o

X BAE APRAVES R, LLE SR - 20 PS5 1% mapfile HHYZKR
XTI THER « B0, WERERS & bar ) FET a.0 M b.o XIFH, HFHEFfa.0 X
R bar () AR ETE b. o SUHFHI bar () BELZ B> T mapfite BURE R -

text: .text%bar: a.o;
text: .text%bar: b.o;

BARMEEARTFRAU T

text: .text%bar: a.o b.o;

(EIEIABERIER a. o SCAFHIHY bar () UK EAE b.o HIEY bar () ZHT - HITEERAH
G RIS ZE A S R

BRETTES

IR 5 <0 HE T B 2 G R s QAP R a ATT RE E H B o BT b, R R BT 2 Y
B, JHEIAT T W SR E 0 B L B e o O RET BI R E B i B
E@sectioniattributeivalues§§f§ﬂﬂﬁ9ﬁtﬁ§ﬁ@)\[ﬂ§%ﬂ?o GE R B A 45
s A REE T SRR E B -

WREHHE S RO HEEL T -

segment name : {section attribute value}* [: {file name}+];

X T segment name. A] LUFZAT BN 746 € (LA A= 1 section attribute values, HH
BMERZKET A BMTRERS ATEE - RMEE . Sk st
file name = BHFEE T LU H A MREEN Lo UM - TRINE TR LHARUE -

Bif3% B « SystemVZ{ITHR 4 ( ARZK 1) Mapfile 409



Mapfile £5H8F0iE %

#8-2 TEME
TEM &
section name (RO ESEVEORVEZY 7S
section type $PROGBITS
$SYMTAB
$STRTAB
$REL
$RELA
$NOTE
$NOBITS
section flags ? [0YIAT [IYIWD [[!'IX]

i ABLEHESE, IHER LA

w % HEEM A HAY section types HIERE— section type. FHFIHAY
section types N E LA . HK section types WHELZERE. 1HSULE 272 TIHHY
u:lHj‘)) .

» section flags [HEFEA- wHlx: 2BIFRO 20 W SHIATEHAT - WERDBIFRE
ZHIAE— NS (1), N RHRE R D R E AR E - IR
section_flags {HIA]S « WS HI& MrE Z A RTFEZEM -

= file name A LLE(TATZZ 7 *filename B archive name(component name) HJ &1
f#4, B, /lib/libc.a(printf.o) o FEEEGFEHATA 2RE LI A IED: -

R file name IR *filename. $EEEGRTR a5 R & a2 17 H SRR
basename(1) » WEEAR LT T 516 ER file name HHTULAL - #5 2, mapfile HHAY
gjiLle?ame HATRESaTH ARG —&8 72 IUECRIT] « 182 ULEE 411 TRy “mil

T o

o WERTEREERGREE R A - kL HH - UESUSRYER T4 ETE R A0
TEFER BTSN ./ SR B2 (TE mapfile H) » DAEQIEEITALD -

w W TRIERAE B PTRELURZNMERIT . HIU. UMY REA LN

S1 : $PROGBITS;
S1 : $NOBITS;

HERE A 2 MR ST @ TR IS E 2 MERIME— T -
» LS 2 AL RPN o (EXFEOLT . REEAH mapfite FEE — P EHIRY
BAEZANRERB . B, R mapfile Hory -

S1 : $PROGBITS;
S2 : $PROGBITS;

] $PROGBITS T3 KL BT 5] 51 BX -
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G R 51

Bk 5t 7= 451

EATHIHEF
A LA 753 T DL 5 7 B O

segment name | section namel;
segment name | section name2;
segment name | section name3;

A Jd T X 4 119 R 2 R E AT IE map i te HI8 HE RO P T B E A AT Ao 44 B 719 2 i

KINFS A

FEF R/ S A, T LUE SCHTH R4 75, DURERIEE B AN (DLF17 8
i) o ATLMEEFRSERS IS o R/NF 5 A BIREET -

segment name @ symbol name;

symbol_name "] DURFEAT GIAR) CHRIRAT o SRR A 210 A symbol name HYTFIZ -

XHEHITES

FEF SRR < AT DL L E BRSO R A TR LR RS AN S SCYEE e Gt 1 1] ]
F o XA SCHTEE AT

shared object name - version name [ version name ... ];

version_name{%*ﬁﬁishared_object_nameEpfﬂﬁiﬂﬁmijiﬁzﬁiéﬁiﬁo

LR RGP E ) mapfite o Bl /cii g 5 A T #FEER - SEhr ERAERSE
WG E 2 HELTE mapfite FH -

wiB-1 7 E Y Mapfile

elephant : .data : peanuts.o *popcorn.o;
monkey : $PROGBITS ?AX;

monkey : .data;

monkey = LOAD V0x80000000 L0x4000;
donkey : .data;

donkey = ?RX A0x1000;

text = V0x80008000;

NO U~ WN R

TR R b B PO A B A B o FRZCAHARY elephant BE (58 11T) M peanuts.o Fll
popcorn.o X AFHEANFTE .data 19 . 1EIEE. *popcorn.o REME DLHC (LA 1] LLFE (L4554
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412

PG popcorn. o XXM o WSCIFLHEAL T HATHZF - 5—J7 . YR
/var/tmp/peanuts.o T%ﬁ?éT%ﬁ%ﬁiﬁr ERAEE peanuts.o FHITHEE. RO ERA *

FEzC A AR monkey BE (58 217) HEUMBEA sproeBITS JE M A W] 4L H ol 4T @ 1
(2AX) 19, [RIBT A BT A 1 RAFTET elephant R E AN (data (5 317) 1Y
7o #EA monkey BRI .data 9 JCTE & $PROGBITS 178 Al /)Wt HL el BUTHI T, A ok A
section type fll section flags fEFY{T5 section name {[HFTEMTTAZR—MT-

0% 247 $PROGBITS 57 2AX T/ [Al — 1T M Z [AIfFE“ 5 /UK R - W 21THY
$PROGBITS ?AX“B”2E 3 1THY .data A7, AHIF BEARITTHYEME 2 [AFAE B R AR -

RBIHEY monkey BX7ESE 2 TTHIRRZNABH Y : segment type {H N LOAD. segment flags {H
JRwx, H HAHERE virtual address - physical address - length Fllalignment {H ({#
ﬁﬁﬁk%ﬁ) o TESE 41THA, monkey i3] segment type {E1%E J Loap. HHT segment type
JEIEEREZEEY HHEASEEFMEZES . virtual address HIZE N

0x80000000 F K length {HiX & /7 0x4000 -

FE5TRRXAT donkey B o ALISRRIERERFTE data TTEEHBILEE - {HIESE
b b AR ALRLE:. BEOEE 3177 monkey I A I SR 2 IR A X LETT o 1E
F61TH. segment flags {HIXE H ?RX: alignment {HIX'E 1 0x1000 - HT XN @M
HEEET H Hbakh%Ed.

B 71T SUAREERY virtual address [Hi%'E 7 0x80008000 -

AT BT P SR mapfite BRI A 2 A VB o AR E S BEE S Ry L
SRR B, R R

elephant : .data : peanuts.o *popcorn.o;
monkey = LOAD V0x80000000 L0Ox4000;
monkey : $PROGBITS ?AX;

monkey : .data;

donkey = ?RX A0x1000;

donkey : .data;

text = VOx380008000;

NUTOoO WN A~

LLF mapfitle s foil{d FHEEIATT RO HET -

text = LOAD ?RXN VOxf0004000;
text | .text;

text | .rodata;

text : $PROGBITS ?A!W;

. data LOAD ?RWX ROx1000;

R T text Fl data Bk o 28 11T HH text B&W virtual address A
0xf0004000. H ELiZHFf ELF Sk ST FE 7 L AF L BE A MLk o B — 58 0 L FE 7E
o 2 21TMIE 31TEAEBNTHEF . H4EE . text fll . rodata 17 2 1t BEHFT
o GERE text TTHYEHIHINE S oxfoo04000. FH. . rodata 17 EERIZHINE 2 ) -

s WN R
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Mapfile IETEL & {E

Mapfile i

F R text B AT HoAtl $PROGBITS 9L T . rodata 17 2 )5 - 28 5{7/ABH [ data E%. IF
FE & HRE MR AN 0x1000 190 ST IG - FAEK data BRI EE — 19 9 B 76 SO
R A ox1000 7757 L

IR & 1B

PR gRiE g (G A 1 segment attribute values FIIXT N G- BLESF8 S E LT POA4S
NEEE (text~ data~ bss fllnote) - iﬁ%&ﬁﬁ%ﬁfﬁiﬁﬁkﬁﬁ’] mapfile RALERE
B, {HZEE mapfile PR T LS Bh i FA S B2 g aR B 21 mapfite B HHERAYIE O

CLR 7R3 mapfitle 175 50 A E g iR o8 OB A BT IO RN o FE R 2S TF IR T THRE
BF, AT H FIFERE SN T napfileo BSR4 e 2 1B mapfile 1 A Bl 5E ol
HiE-

text = LOAD 7RX;

text : ?AlW;

data = LOAD ?7RWX;
data : ?AW;

note = NOTE;

note : $NOTE;

B2 A mapfile HIUE MR AE AR, #HSBHESIAEMEBHEYREITO T ELE -
1. WK mapfite HEIAFAELLEL. (HEfFEBAHEAEBRAERNHME. WEBEH
[ segment_type FNFTEENE Bx 2 B INILLES -

2. NSEMHEH mapfile H A (AT B S N2 AR B Y segment type {EFEE], %
segment_type {ELANINZ B LLAREE LR -

INTERP
LOAD
DYNAMIC
NOTE

3. WRE segment type {E N LoAD. F H ELZZ XA A (LoAD) FUERRE L T
virtual address B, MPRRI B E TR A 8 X virtual address {H 8k
virtual address {HE KR A2 A (LoaD) B Z Al {H & EAEAEAT
virtual address [EUND P =

B mapfile DL I F5FRAIIE AN R — 4 BHEERI AT HAfB
B 2IE, (BRI B ER A BTS2 /il -
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P BRRR ST LA

P ERRR S 2514

WG4l 72 5 T ELF 086 B2 gl as b i B B AIREEH 2 — o 0F R T AR AU ERE mapfite
AR W5 H RS SR G 56 o AEARTFH ™ mapfite #n] DM K BT S5 R R ST E5 1
HE R e -

P B-1 3B 7 — N ARE SRR L E R R EF 5 R o < AT % P REXT I TR L i
BYHIE R o “BUmPERIARRTHERS TR B A B E B o Bt T RAR R AR SR
THEHE TS TR . AL UEH T s

me-1 A ARG S Y

A0
%

BRIt
iR T

ek e)

R T

44

NO MATCH —
$PROGBITS $PROGBITS $NOGBITS $NOTE EpES

AW 7AW 7AW a.out R

v
v
v
v

text data
LOAD
?RX ?RWX

note
NOTE

v
—
O
>
O
v

WEAE
BT

.bss
$NOBITS
?2AWX

R TR R B . RERRGE ST AT B3R
L BRAH, BERGEEE 20 E A DR FTIRUER 2 G FELR . LAILERHTHTS
TERIZEAE o
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P BRRRSTLEH

TEEI B-1 11, text B F17fY section type {EAA/ N $PROGBITS: section flags {E A%
WA AW TR TRICTE R text, EHALDFZHTRIBEITM AR TTHY
section flag {HA[LUE X: WATLLE 1x. BN A DS R RIS ETATHITAL -

WIERA AR A LR RIRED . A9 O e SR R (7 TR HAt B 2
J5) o AR E QI A EA R 7 LT

2. YA T BT RERgmER AR A It B A A T BRI SR . T
AT R 5 B T T RO R R E e 2 VTS I 9 A 5 i 8m  7T
FHIRTE BRI T RV KE -
51, section name{H}J .datal- section type {E /) $PROGBITS - section flags {H
2 2awx TR A B-1 FREE A AN FRA7HE . o IS H BT data BEHR - BT
58 Al AR R HE (. datal, $PROGBITS, 2AwX) SE 2 ULHD . BRI E 5% HE
KEEIFRIIKRE - fido.o~ rover.o Fll sam.o 1Y .datal [ iBH T X — & o

QSRR B VCEC Y T RRTT . (R A EHA B A section type [Ufm Hi 174
A THE A 5 AR R PR B — T B TR BT S ey
TIRER R AE SRR ol 5T SR R R T B AE 5T AU R Y 5 — e T R R 2
JGi o &l B-1HHY . data2 TR ILHIL T ZURER -

AL LM BAT T 9 S B Rl TR T . TRE GIsEE —N H  ld
. R REEL .

- s AR P SRR E AT SHT LOUSER 1 SHT HIUSER 2 [R]. I EAL A
$PROGBITS T4 o mapfile A AL sec ion tye ETTE, HE2TUERA LS
PR HA R E{E M (section flags~ sect on name) BEJE [A[IXEETT .

3. WEREBERATE a 1T HARSUEMEZ G, BTy, WA 2% B LT
faT e K0

% - AU $SYMTAB ~ $STRTAB ~ $REL FI1 $SRELA FO i AT B B2 i A /e N SR s - 51
X EETT SRR AUFE S HRE B Bl 2 G R 8 A I B 7T A B 3 B
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HEINFGS
$CAPABILITY, 55 MM RIE1Z
$ISALIST, IES MM E K1
$ORIGIN, IHE ILIHRIKZ
$OSNAME, IS LI R IK12
$OSREL, BB M R %
$PLATFORM, i15 5 LI E & 12
32fii/64 11, 28
ld-support, 234
rtld-audit, 243
MBI, 29
32-bit/64-bit
HREER
e, 103
TGRS, 38-39
AdE, 90
B THIBEFEFR I, 39-40, 88-90, 106
B TR R I, 87

A

ABLIES RN HFEF il EE
ar(1), 34

as(1l), 26

atexit(3C), 100

C
CcC(1), 32
cc(l), 26,32

HEN, 91-96, 166,170, 303-315
JERF S, 91,166
5, 91,166
g, 75,167
HIES, 94
f\if%, 75
LR, 94
B T BE R T
FFE#H, 91,94,107,117
COMDAT, 237,295
COMMON, 43,274
crle(l)
7, 231
274, 103,104
ZH, 357
BiF, 245
1T
-e, 171
-1, 90
-s, 103

D

dlclose(3C), 100,105

dldump(3C), 41

dlerror(3C), 105

dlfcn.h, 105

dlinfo(3C)

f =X

RTLD DI DEFERRED, 100
RTLD DI DEFERRED SYM, 100

417
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dlinfo(3C), izt (&)
RTLD DI ORIGIN, 230
dlopen(3C), 87,105,110
FRANIE, 214
DI HAT X, 106, 110
HEHIR R AE, 122
B
RTLD FIRST, 112,223,225
RTLD GLOBAL, 110,112
RTLD_GROUP, 111
RTLD LAZY, 107
RTLD NOLOAD, 240
RTLD_NOW, 94,102,107
RTLD PARENT, 111
HEF R, 109
2H, 92,106
dlsym(3C), 87,105,112
FRAHIAE, 214
LS L7 SGILI]
RTLD DEFAULT, 48,112
RTLD NEXT, 97,112,151
RTLD PROBE, 48,99,112

E
ELE 25,31

HIES W E R
elf(3E), 233
elfdump(1l), 157
exec(2), 31,264

F
filtee, 126

G
.got, lﬁ S 2 RFE %R
GoT, IES I & R W %

418 Oracle Solaris 11.1 §§ 332 = H0

L
lari(1l), 143
LCOMMON, 274
(1), BB MRS
LD AUDIT, 104,241
LD BIND NOW, 94,102,117
1A EHENL, 368,369
SPARC 32 i ELE(], 362
SPARC 64 I/ HL/E, 366
LD BREADTH, 403
LD CONFIG, 104
LD DEBUG, 115
LD LIBRARY PATH, 89,125
ZeE, 104
Hif, 245
LD LOADFLTR, 132
LD NOAUDIT, 241
LD NOAUXFLTR, 131
LD NODIRECT, 144,145
LD NOLAZYLOAD, 98
LD NOVERSION, 216
LD OPTIONS, 33,85
LD PRELOAD, 93,96,104, 151
LD PROFILE, 170
LD PROFILE OUTPUT, 171
LD RUN_PATH, 40
LD SIGNAL, 104
1d.so.1(1), BB 1TI iR T
1dd(1), 88
ldd (1) LEH
-d, 76,95,169
-i, 101
-r, 76,96,169
-u, 35
-v, 213
/lib, 38,39, 88,106
/lib/64, 38,39, 88,106
/lib/secure, 103
/lib/secure/64, 103
libelf.so.1, 234,263
link-editor options, -z direct, 144
lorder(1l), 35,85
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M
mapfile, 173
local {EFH3, 148
AR, 173
75 JE
AUXILIARY, 126
DIRECT, 144,146
DYNSORT, 325
ELIMINATE, 55,323
FILTER, 150
INTERPOSE, 94,151,358
NODIRECT, 152,154
NODYNSORT, 325
-, 197-198
R, 198-200
FUEEIA, 176-179
BLETHE S, 409
HERAR, 176
Ei=a
CAPABILITY, 180-182
DEPEND_VERSIONS, 183
HDR_NOALLOC, 183
LOAD_SEGMENT, 184-190
NOTE_SEGMENT, 184-190
NULL_SEGMENT, 184-190
PHDR_ADD_NULL, 184
SEGMENT_ORDER, 190
STACK, 190-191
SYMBOL_SCOPE, 191-197
SYMBOL_VERSION, 191-197
8L TETE, 179-180
mapfiles
75 w1
AUXILIARY, 126,131
FILTER, 126,131
FUNCTION, 128
mapfiles (FRAS 1151:) | BEESHE<, 409
mapfile (FRA 118%%)
KIS HBH, 411
EEFBH, 406
gEfe, 405
BhEE, 413
R, 411
BLETEERS, 414

mapfile (FRA 1181%) (42)
TBI%, 405
mmapobj (2), 57,157,258

N
NEEDED, 88,122

(0]

Oracle Solaris ABL, 55 W 7 — 682 0

Oracle Solaris N FFE 7 — #8211, 155 WA R
ZtlEEN

P

PIC, IBE I 5 & TR MY
pkg:/developer/linker, 248
pkg:/solaris/source/demo/system, 248,251,263
plt, BB I PR

profil(2), 171

pvs(1), 208,209,211,212

R

RPATH, 155 IIZ 1T 12

RTLD DEFAULT, 48
HIES ARG IHE 7

RTLD FIRST, 112,223,225

RTLD GLOBAL, 110,112

RTLD GROUP, 111

RTLD LAZY, 107

RTLD NEXT, 112

RTLD NOLOAD, 240

RTLD NOW, 94,102,107

RTLD_PARENT, 111

RTLD PROBE, 48
HIES ARG IHE 7

RUNPATH, iIES ILi2 1T 12

419
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S

SCD, iIEE N 7 —

SGS_SUPPORT, 233

SONAME, 123

SPARC A HE X, 1B R

strings(1l), 165

strip(1l), 55,57

SYMBOLIC, 170

System V N FHFEF
Bl O

btz m|

T
TEXTREL, 160
__thread, 371
I BY
flEEgnEE, 84-86
IETTHTEEEE, 115-120
TLS, IS MR R 7%
__tls get addr, 375
___tls get addr, 375
tsort(1l), 35,85

U

/usr/bin/1d, {55 Ju%&ﬁﬁ??“ a
/usr/ccs/bin/1d, iIES M EE G &
/usr/ccs/lib, 32

/usr/lib, 38,39, 88,106
/usr/1ib/64, 38,39, 88,106
/usr/lib/64/1d.so.1, 87,249
/usr/1lib/1d.so.1, 87,249
/usr/lib/secure, 103,241
/usr/lib/secure/64, 103,241

Xt Wt

21, 103,230-231

420 Oracle Solaris 11.1 $§ 352 %

JVASEY 95

el

PERIER O, S RN R —

NEEfER -

k&

FRA S, 205
YlERE X, 211,215
FRiEAL, 213
T Y, 206,211
TE SRR, 207
E XA, 54
HEIR, 205-222
FERRATE S, 208
X4, 206
IZATHTEE, 213,214
TEMHE N A BRE X, 54, 206-220

2

gl E
BIRRAE X, 211
FI L Z E AR SR, 211
FIFFRRAE X, 218
L EH RS ARFI, 122
ZEIR, 94,107,117
HARmHE T, 125
HE, 166

£
SR aR I, -K PIC, 161
HFEMR, 27,36, 121

HIES N S i as
FiFEaREIRET, 32-33
G s e I

-K pic, 136, 160-162

-xF, 163,295

-xpg, 171

-xregs=no%appl, 137

kR
P UERS, 126
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i3

A, 44,93-94,96,114
s, 44
FOFRENE, 206
i EYEE, 143
BRI A, 151

iz
BIFWIRERERET, 344
HIES W TR P

#
WAL FZ R, 32,40-41,100-103

£

EIRIHE

HE B gmiE oy
soname{f1%, 124
AL, 34
AATHRRA, 216
LHEE NS, 46
AFkED, 33
F5EE, 44
RS RIBESHRA, 54
RYEIE AT ST T EENL, 161
HZEHIR AR, 124
RENFFS, 46
T AEE S, 33
—NET % A4, 33
FRXEHPRE LTS, 47

B THRE R 7
HHIEEMANESR, 76,169
TEEHREITF S, 113
TCEREIFLEH AR SR, 90, 106
BABIEAE X, 213
HENEEIR, 95,213

|
BT, 26
DINEERE, 28
SEER, 303-315,341
PAE BRI
NEEDED, 88,122
RUNPATH, 89
SONAME, 123
SYMBOLIC, 170
TEXTREL, 160

15

E%, 31,157
BHE, 158,159
XA, 158,159

%
ZEE NS, 36,44,295
% EE R, 295

fF
5
COMMON, 43,274
LCOMMON, 274
EX, 34
TE LY, 43
ZEE N, 36,44,295
BN, 205
JARYFREEY, 34
F17és, 310,325
[EER, 318
“ixt, 274
af UL, 317,320
global, 92
local, 92
singleton, 92,93,107
BN H B E RV, 151,152
KA 319
)&, 205,318
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5 (&) LT
59, 48,318 B VERS, 126,129-131
kR, 55
RE N, 34,43,46-48,273
2HEr, 274
1M, 34 g .
T &, 107,115 BRI ETEThEE, 397
AR, 94,107,117
BE, 43
COMMON, 274 IjJ
LCOMMON, 274 ke
SR HE R, 48-49 TEHL 58
HEHFTT, 51 T4, 58
LA, 205 BRPE. 58
HIMIER, 55 FEPE. 58

HEh4a I, 207
YERER, 107,110
FERE AR, 57

_DYNAMIC, 57 AN e
W, ES = H RS
_edata, 57 IR
HEHFRCE, 25,26,88,121-132
_end, 57 : s .
END . 57 ILFBTTI AR, 122-124
“etext, 57 EA MR, 124
“fini. 40 B gniR AL, 35-36
- ’ MELE, 36,121
_GLOBAL_OFFSET TABLE , 57,161,360 ;&%ﬁd }73%3_ 315 341
_init, 40 Eftﬁx 47’
main, 58 {RASITHEFE, 125
_PROCEDURE_LINKAGE TABLE , 57 K’%‘iﬁﬁi)‘( 47
_start, 58 fERII YR, 126-132
START , 57

S0P, 42-56
FF ST, 43-46,57-75

A, 93-94 |
LEEN, 36 HPY, Z kA, 35
7k 44-45 RS, 36
5L, 44 @é:;ﬂéaﬁwfh 123-124
HZE LR FEEigmihas A0, 34
group, 92 MmHLE, 36
HZEERI
world, 92
,E%ﬁ,’j 4%5—46 s
FESATILEE, 42 A EREERER, 291,345
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R (4E)
_ PROCEDURE_LINKAGE TABLE , 57
I, 349,350,351
HERSIH, 94
S5AIETT RIS, 160
HENL, 305,360-369
64 {1 SPARC, 362-366
SPARC, 307-310,360-362
x64, 314-315,368-369
x86, 312-314, 366-368
T UERS, 126-132
FRUE, 126
BB, 126,129-131
hRE ARSI, 223-225
IV filtee $92R, 224-225,226
e T RS, 227
R THS 8, 225-226

IR
MIgAs &
321i/64 3L, 29
LD AUDIT, 104,241
LD BIND NOW, 94,102,117
LD BREADTH, 403
LD CONFIG, 104
LD DEBUG, 115
LD LIBRARY PATH, 38,89,125
TN 104
BiF, 245
LD LOADFLTR, 132
LD NOAUDIT, 241
LD NOAUXFLTR, 131
LD NODIRECT, 144,145
LD NOLAZYLOAD, 98
LD NOVERSION, 216
LD OPTIONS, 33,85
LD PRELOAD, 93,96,104, 151
LD PROFILE, 170
LD PROFILE OUTPUT, 171
LD RUN PATH, 40
LD SIGNAL, 104
SGS_SUPPORT, 233

1

LT, 339-344

=
HAHE, 337

=
|
/NIt 205

7N

ZH, 205

<t <t

, 31,157

BIEBWIRE - TEWK - VRS TR

]
SHN_ABS, 274,319,322
SHN_AFTER, 274,284,285
SHN_AMD64 LCOMMON, 274,322
SHN BEFORE, 274,284,285
SHN_COMMON, 274,318,322
SHN_HIOS, 273,274
SHN_HIPROC, 273
SHN_HIRESERVE, 274
SHN_LOOS, 273,274
SHN_LOPROC, 273
SHN_LORESERVE, 273
SHN_SUNW_IGNORE, 274
SHN_UNDEF, 273,322
SHN_XINDEX, 274

TRE

SHF_ALLOC, 283,291

SHF EXCLUDE, 237,285

SHF EXECINSTR, 283

SHF GROUP, 284,295

SHF INFO LINK, 283

SHF LINK ORDER, 274,284

SHF MASKOS, 284

SHF MASKPROC, 284

SHF MERGE, 283,287

423
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bR ()

SHF_ORDERED, 285

SHF_0S_NONCONFORMING, 284

SHF_STRINGS, 283,287
SHF TLS, 284,372
SHF_WRITE, 283

NES

SHT DYNAMIC, 278,344
SHT DYNSTR, 278
SHT DYNSYM, 278
SHT FINI_ARRAY, 279
SHT_GROUP, 279,284,295
SHT HASH, 278,299, 345
SHT HIOS, 279
SHT HIPROC, 281
SHT HISUNW, 279
SHT HIUSER, 281
SHT INIT ARRAY, 279
SHT LO0S, 279
SHT LOPROC, 281
SHT LOSUNW, 279
SHT LOUSER, 281
SHT NOBITS, 278
.bss, 289
.lbss, 290
p memsz 1T &, 338
sh offset, 275
sh size, 275
.SUNW_bss, 292
.tbss, 291
SHT_NOTE, 278,302
SHT NULL, 277
SHT PREINIT ARRAY, 279
SHT PROGBITS, 277,345
SHT REL, 278

TR (%)

SHT SUNW_dof, 280

SHT SUNW_LDYNSYM, 278,280

SHT SUNW_move, 280,300
SHT SUNW_SIGNATURE, 280
SHT SUNW syminfo, 280
SHT SUNW symsort, 280
SHT SUNW tlssort, 280

SHT SUNW verdef, 280,328,332
SHT SUNW verneed, 280,328, 330
SHT SUNW versym, 281,328, 329,331

SHT SYMTAB, 278,319
SHT SYMTAB_ SHNDX, 279

TAERR

.bss, 31,167

.data, 31,164
.dynamic, 57,87,170
.dynstr, 57
.dynsym, 57

.fini, 40,100
.fini_array, 40,100
.got, 57,91

.init, 40,100
.init_array, 40,100
.interp, 87
.picdata, 165

.plt, 57,94,170
.preinit_array, 40,100
.rela.text, 31
.rodata, 164
.strtab, 31,57
.SUNW reloc, 167
.SUNW_version, 328
.symtab, 31,55,57

SHT RELA, 278 .tbss, 372

SHT SHLIB, 278 .tdata, 372

SHT SPARC_GOTDATA, 281 .tdatal, 372

SHT STRTAB, 278 .text, 31

SHT_SUNW_ANNOTATE, 280

SHT_SUNW_cap, 280

SHT_SUNW_COMDAT, 237,280,295

SHT SUNW DEBUG, 280 fi#

SHT SUNW DEBUGSTR, 280 fRRERE T, B Wia T B T
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A
A AT, 26

B

JREFFS, 318

)
ATPRATRE Bef% 2K, 168 WELF
ATEEALHBRME, 26

i

= 303-315,341
HRSSCE, 36
MmAYNE, 36

3¢

FErzgnts, 26-27,316, 341
Y BIRRAE X, 211,215
BN, 303-315,341
HEHFRFALEE, 35-36
HZHFRSERIARER, 37
JAR44LFE, 34-35
JERER LT, 34
JEE R AALPE, 34
TSI, 37-38
By A\ AL B, 34-41
HEEE1Z, 38-39
ININEARE, 36-40

HERGREAY, 25,31-86
BRI E

B REE

PHIRF ), 84-86
B, 31
iR, 31-86
SEHTRIETIE TR, 397
I, 31

fregmiRds (48)
PShERE R, 33
g E e KB A, 32-33
INERGERE, 56
HEWA, 32-33
FEE LI, 33-34
FlE R gm i aR
BIASATHAT S, 26
HLZHRAF, 26
ERSET AT SCME, 26
A EEN E AR, 26
flk g AR e I
-64, 129
-a, 136
-Bdirect, 137,138, 144
-B dynamic, 37
-B eliminate, 56
-Bgroup, 92,111, 357
-B local, 54
-B nodirect, 153
-B reduce, 55,193,220
-B static, 37, 136
-B symbolic, 145,170
-D, 84
-dn, 135,138
-dy, 136
-e, 58
-F, 126
-f, 126
-G, 121,136,138
-h, 89,123,137,221
-i, 39
-L, 38,135
-1, 34,36-40,121,135
-M, 173
JE SRR, 207
TE B, 32
EMFE, 49
JEMHE, 137

-m, 36,44

-P, 241

-p, 241

-R, 39,124,137,138

-r, 32,136
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-S, 233

-t, 44,45

-u, 49

-Y, 38

-z allextract, 35

-z ancillary, 79

-z defs, 47,137, 240

-z defaultextract, 35

-z direct, 145

-z discard-unused, 162-164
TMEE, 137,162,163
SRR, 163
RS, 35,138, 163

-z endfiltee, 358

-z finiarray, 40

-z globalaudit, 242

-z groupperm, 359

-z guidance, 135,136, 138
RIS, 163
R, 163

-z ignore, 163

-z initarray, 40

-z initfirst, 357

-z interpose, 93, 151, 357

-z 1d32, 234

-z 1d64, 234

-z lazyload, 97,137,138, 359

-z loadfltr, 132, 357

-z mapfile-add, 178

-z muldefs, 46

-z now, 94,102, 107

-z nocompstrtab, 56,287

-z nodefs, 46, 95

-z nodefaultlib, 39, 357

-z nodelete, 357

-z nodirect, 144

-z nodlopen, 357

-z nodump, 357

-z nolazyload, 97

-z noldynsym, 323, 325

-z nopartial, 302

-z noversion, 54,208,213

-z parent, 84
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-Z
-Z
-Z
-Z
-Z
-Z
-Z
-Z
-Z

record, 163

redlocsym, 323

rescan-end, 37

rescan-now, 37
rescan-start, 37
strip-class, 55,57,237,280
target, 33

text, 136, 161

verbose, 75

-z weakextract, 35,318
HER GRE AN SZ R 2 O (Id-support), 233

1d_
1d_
1d_
1d_
1d_
1d_
1d_
_open(), 235
1d_
1d_
1d_
1d_
1d_
1d_

1d

#
B

e

atexit(), 237
atexit64(), 237
file(), 236

file64(), 236
input_done(), 237
input_section(), 236
input_section64(), 236

open64 (), 235
section(), 237
section64(), 237
start(), 235
start64(), 235
version(), 234

S|H], 240

W AE
HZHFRUE, 36,121
RS SR, 36

i,

B

36

HFrC i, 25
BIFWIRERERE?, 344
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ik, 333-338
FEFFFEA, 339-344
BERAY, 334,337
BENZ, 338
BERUR, 337,338
FFER, 316,322
R ER TS
B ERE ER
HoARHE, 337
IXFFE, 275
A, 276,293
TR, 293
g, 282,293
3k, 272,293
THRRE, 295
2 RWEE
BES I ERREE
BiRFRTRIE, 265
BITR TSN, 96
HENL, 303-315
TR, 302-303,303
FIRPHE, 315-316,316

/S, 205,318
2 FRfE 3R, 345,359-360

_GLOBAL_OFFSET TABLE , 57
.got, 290
BIAEIH, 349
KA, 91
S0 EICFIRES, 160
EHENL, 305
SPARC, 307-310
x64, 314-315
x86, 312-314
HAETTESERER, 366-368,368-369

e

pkg:/developer/linker, 248

B (&)
pkg:/solaris/source/demo/system, 248,251,263

55
59175, 48,318
KEXL, 35

c

ARIEE BRI, 47
AP HATXMF, 46-47
A i S, 57-75

L)
B ASCIRAL PR, 34-41

#
BEFR T, 265

¥
MR
fE B gmiE, 38-39
BT REREFE T, 39-40,88-90
$CAPABILITY FRiC, 223-225
$HWCAP BRI
&S ML $CAPABILITY
$ISALIST bRiC, 225-226
$ORIGIN FRiT, 227-231
$OSNAME FRid, 227
$OSREL FRic, 227
$PLATFORM ¥R1C, 227

x

RE LTS, 46-48
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KIERERAFE, 371
ViR 376
WEN, 372
BTG I, 373

LiE|
I ¢H, 106

%
TR
RERS, 159
IS BLEMIX, 165
MeE S| FRARIETE, 166-170,170-172
A BEA &, 165
S5O EITL RS
BES RO E A
NELEEY, 165
HEENL, 166-170,170-172
AR TS, 164-165
IMEEHREL, 164-165

B
U FHE, 339-344

=

WEIRYEE, 94,107,117, 239

E

AN
prefcnt, 248
sotruss, 248
symbindrep, 248
whocalls, 248
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&
AR, 4H, 92
e, 125

L‘L

N AFEF it dlEE L, 28,128,205

5
518 T RS, 160-162,351
2RRE TR, 359-360

i‘ﬁ

2 NHFRH, 1ES LD PRELOAD

(i

ZITERAE, 39,809,106, 124
TR, 104

BITHERE, 27,36,121

ZATH R, 27

IZITHEEERESF, 27,87, 344-345
7, 103
FRA & SCHIE, 213
gmrERz

Hi1EE Mdladdr(3C), dlclose(3C),
dldump(3C),dlerror(3C),dlinfo(3C),
dlopen(3C),dlsym(3C)

BRI LRI, 100-103
%ﬁ*ﬂaﬁﬁfﬁﬁmb, 397
HZHFRUALEE, 88
FERZHLES, 240
BIRZ A, 240
2R, 39-40, 88-90
HERYF5E, 94,107,117
HEYE, 166
HENALFE, 91-96
$EAHA EFR S, 96-97

BT RERE R S HFHE T (rtld-audit), 233,239-249
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BT EERRR SRR T (rld-audit) (48 ) X
cookie, 242 YRR
la_activity(), 244 FEB 428 (1d-support), 233
la_amd64 pltenter(), 246 BATHEEEFE T (rtld-audit), 233,239-249
la_i86 pltenter(), 246 B THTBEEEFR T (rtld-debugger), 233,249-260

la _objclose(), 247
la_objfilter(), 245
la_objopen(), 243

B
la objseach(), 244 .
L oliexi Y E
 pltexit(), 247 EETE 151152
la preinit(), 245 ﬂ]ﬁ)\k s
la_sparcv8 pltenter(), 246 AL i66

la_sparcv9 pltenter(), 246 i?%@?ﬂ, 141
la _symbind32(), 245
la_symbind64(), 245
la version(), 243

ST REERR 7 S FF F2 [ (rtld-debugger), 233,
249-260
ps_global sym(), 259
ps_pglobal sym(), 260
ps_plog(), 259
ps_pread(), 259
ps_pwrite(), 259
rd delete(), 252
rd errstr(), 253
rd event addr(), 256
rd_event enable(), 255
rd_event getmsg(), 256
rd init(), 252
rd loadobj iter(), 254
rd_log(), 253
rd new(), 252
rd objpad enable(), 258
rd plt resolution(), 257
rd reset(), 252
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