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MTEZET, Solaris Y > H—ld. TNSDA2H T —ALETHEEL, BT TE5X
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RBEELTHET S EHTEET (LD_LIBRARY PATH 64 /2&), ZOEERII.
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EEBIT, VAR EINEA T a v iEo THEREINET,
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HlmZETR ) > -T2, BNY > 7Rt a > 24EKT %
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FATARET 7 AINPHEF T2V MR EQETRA TP 27 M EIERT 5 & &1,

AZNA T RIANZLESTY P A—Z2EBTIHENDHD LT, U o h—DEER
BEBEDTLOR, -r AT a PEFHLT, THBREES TP 27 b EER
TRHHEREITTT,

2T R IANZEHTT S

U h— AT HPEROAEKIE. SEBEEOI /LI RIANEZMHAT S HIET
T, TTUr—2a Z2BRTAIANT 7 AIVEEDHIT, cc(1l). cc(1) REDT
NATRIANEZIRELET, §5& TI1MTRIANIE. BNy LIV ET
THINWEIA4TIUEBMLT, U UREEZZTIRET, ZNS5OEBMT 71
12, ZEZE LFOEDICa A INVOEH L ZH5ET 5 2 LiIck> TR TEE
7,

$ cc -# -o prog main.o

/usr/ccs/bin/1ld -dy /opt/COMPILER/crti.o /opt/COMPILER/crtl.o \
/usr/ccs/lib/values-Xt.o -o prog main.o \

-YP, /opt/COMPILER/1lib: /usr/ccs/lib:/usr/1lib -Qy -1lc \
/opt/COMPILER/crtn.o
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$ LD _OPTIONS="-R /home/me/libs -L /home/me/libs" cc -o prog main.c -1lfoo
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HEE. BUETDLI— Ay —UNERSNET., B@WET I -8 U
F—3BREE T L ET, ROFTIE, V2 H—DOREICKD, K44 T a -x

MBBEN. -z AT > a JITARYREIEMBHENTHET,

$ 1d -X -z sillydefs main.o
1d: illegal option -- X
1d: fatal: option -z has illegal argument ‘sillydefs’

1 D05 EENEETEZA TS a2 h, BoT2EEEINTWSREAEICE. V>
N—IFFZLTHEEZERLETA., U IUHEEBITMELET., RicHlz2mrUET,

$ 14 -e foo ...... -e bar main.o
1d: warning: option -e appears more than once, first setting taken

Fh, VHh—R3F 72 a YA MERNTERZA-HOME L £7, KiTHZxR
Li—a—c

$ 1d -dy -a main.o
1d: fatal: option -dy and -a are incompatible
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THIVETIE, Voh—2HTEE, 7—h1 THREZEZBINL Tl c& X
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NVHNDEREFHALET., 1 D07 —HA1 TOT R TOMERESREZHRMCHET 2
TEDHLTEET,

ROEDBHET, U HA—RBT A TIPS HEENREAS 77 bEf L
KB

m T—hAT BEY CH—OREY DRI T =T NVRICEFEEINTWS, YR
VB (TRERE] SR EIRRBEE S H D) ZilzTs P RIVEENAS TH
DG

m T—hATI BEY =R DRI T =T IVRICREEIN TN D, RiER
ORI EBEFET T =Y ORINVEEDASD TWEEE., Zof &L T,
FORTRAN COMMON 7 0w 7 @& MNH D, TOEFHFICELD. AU pata > >RV %
EHEITLHEREBERA T 7 R EN S

B U H—O -z allextract WETINEHE, ZOF T3 ickd, ERK
DT —HA TP IEEn, QWEPOT —hA TS5 T —hA1 TRREZENT X
Tt Ehns

BIRAT —H 1 THHIZBWTIE, s =72 2RISR TIL, -z weakextract
FTa lMHEHEINTOREWRD, 77— Th50MEIEEFINETA. S5l
&, 39 R—2 0 THis k) 22 LT3N,

¥ - A7 3 -z weakextract., -z allextract. BE -z defaultextract
W2k, BEOT A THTTY —HATANZ XL = 0EZ LT ENTEET,
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BRXT =4 T o5E, U h—id, U2 A—0ONE> >RV T— TV NICE
BNy O RIVERZENZ T 2DIChErs, BEREEELS 7227 bEitd2
T —=HA T e BOERDN AR LET., U h—0, BREWREST T2 M
HHEdIC. 7—hA T EBLERBNAEERTHE, U A—IEROAT T 71
IVOIEIZHE D £,

T=HA TR E N L EITLELHEEREA T2 NEFET =1 TS
T sZENE. ANT 7 ANV ARNTOY —HA TOMBENEETH D I EN
ODHDET, R=TO AR T EOY =1 TOfE] 2L TLES
VY,

FE-UH—=E, T TEBIEEONNAEER L. >RV EBHRL T,
ZDANZZALE, T2F LR S NHEBWTREA 72 =7 MOARAENTZK
BEDT —HA TOEEIZIE, IEFEICIA RN NDET, ZOXDREEI.
lorder (1) ¥ tsort (1) BREDY—IIVEHEHALTTY —hA TNOBEEEIREA T
P bEEAIL. V=N ETLARTNERS WS AR EHIET S 2 ENT
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TV FOENFEL. TORERIERSNIZH N T 7 1A A—2 OFmPH 2712
B0 ET, ZOMBNSMAPABRIL, U IRETOCAICESTHEF T2V b
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HTHEFTO 27 NI, T AOEGTHICYHEICIE—SINET.

EEAT 2 bOTOTILT I a EBEAEDY Y FEEERE Y
asid, VTR INEEA. 50ty aid EF TPV b
MIEG SN TEITARE T O ANERI NS & X2, Eff) > —Ick > THRIRS
NEd, 2L, TEFT2 7 boTL > FUNREI N, BERIIEH T 711
A—PHITHMESNT, ZOF TPz MIIMKERERNAH 0. EITRHICHEHRREIC
TRREND DM EDMPEREINET,

FTIFINETIE, VO IVREO—HMELTHRESNZHEAL T 7 MITRT, £
RENBA TP FNIIKFERRE L TRl INET, DL, 2047
Dzl M WEA TVl Moko TIRESNZEBOS RS > RV EERKT 50
EDMITEBRAESEITINET ., EITRY > 7 OF =Ny RZEHR/NRIZT 5121,
ERRENT=A T2 27 DS VRNV EBIRERIRT 5 =D Bk RRZ T 2.
2 OREO—HELTIHRELET., U H—DT Ny F o 7#iEBI S -u AT
varERELRZ 1dd((1) ZEAL T, fAINBWKGEREREHER T ENTE
F9. F2F U I—D -z ignore A7 a VEFHT S E, FHLAWEES
T NORGFREAROREERENHITEET,
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HEF T o7 N, OFEA TV 7 MITHT2KERBRAD LB E. ZOIEEF
BROHUEINET, ZOUEIZ., IXRTOIAX RIFANTT 7 1 I)VOUENK T L
FPBTEFINET, ZNHOHEEAF Tz 7 M, P ORIVRERTOLAEZETT
HEDICHEHAINET, 2720, ARSNBEITT 7 AIAA—=DRIZ, TS5 04
BMIEERIGR E LTI NER .

U2 UMmEIR Y MTEOREF TP 27 bOAEIR. 7 — A TUE D2 DALiE
IZHANRD EZNFEHETIED D FBAN, KRB ERE5 2 ENTEET,
RO PRIVCFE CARTEMT 2 & BEERES 77 bEREF TP b
MeEHOEEF TV FHICHBRS B2 ZENTEXT, 38 X—TD [T 2R
IVRR) ZZHL T EE 0,

DA—ICE> TR ESNZIEF TP o7 FONEFIZ, T 71V A=Y HIC
S N EEERICRIFENE T, ETRY D —NZOERETARS2D. 1F
ESNHRAEAT 2 27 MERIUIAF THARAENET, TDD. U2 h— L%
U > —id, ZRICERINZ—EHOI >HRILDDE, 1D0Y 2 RIVOHELIOL
ChUZERLET,

E-HBROICPIVERE, MO HRIIVAITT DO XHRIVERDE DAL Z T
L7=fEid, -m A 72 a 2R L TERESNZO— Ry y THAONICHE SN E
KR

BINZA750ED0Y >

WE, A2 T RIANICES T, @YURIATIUNY Uh—ITEESINTNWS
INEIDDVERINETN, FEAEDEEG, BOMEDOSI A TV EEETSHIE
MLETY, HEF TP bET—hA1T1d, V=T AT 71 I)VITH
RIICMETHI LK THRETETIN, K0 R TEZRHMEOD D HiEEL

T U HhH—D -1 FT>az2ERAT5hERHODET,

71475 OffAEK

BANC XD, @%., #£EF T2 7 MIBEEE 1ib SR .so THREIN, 7—
T A TVIETEEE 1ib EHEREE .a THRESINET, & X libe.so &3, O
NAINERE CTHERAREICR S ZERC I T TV OR_EA TP/ MN—=2 3 2T,
libc.a &ld, FOIATITUVDT—HATN—23a3 > TT,

INSOHANE, V> h—D -1 47> a ickoTREanEd, 2o+ 7>3 >
W, @, B4 T7oURY DUREBICHETAEAICHEALET., KOHITIL.
J > /1—IZ 1ibfoo.so ZMETH LD RLET, U H—MN 1libfoo.so &

BRTERVEAIL. libfoo.a ZRMEL THSROBRET 4 L7 MUICBEITS LD
ICHERLTWET,

$ cc -o prog filel.c file2.c -1foo
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F-mABKICIE., EF Tz o Ta 1)V BETOFERICET LD
L HEAT O FOETHRETOHERICETAHDONHDET, I /51 IR
BTIE, BIC . so BREHZ2ERITIOICHL. ETRHRETIZ. 8%, Bino/N—
DalHEERELEERHEZEALET, 104 R—20 & . BLY
148 R—=T D IN—=2 a3 VEB Ty IIVADER] 2ZRLTLIZEI N,

HHE—RTY P UREEITOHRE, GATP 2V M7 N1 T elAabYE
ZHbDANDY 27 EEIRTEEXT. HNE—RFTY 2 IVREZITOHE. ANERZT
ANDORT —=HAT 74T ZIVETTY,

BWE—RT, M7 7 VORBEARICTS -1 AT a ezfiflidses, U
=3 £, EBESNLT 4 LY FUNT, fEESName R 20647
P bERRLET, — BT L2H5ONRONSRWEE, U A—id KICHET
TALIZMINTTY —NIATIAT IV ERRLET, BBHE—RT-147>a>
EHEATL2HE1E. T4 TIAT IV ETBREINET,

HEF T2 b ET—NA T EDIREGEADY >

TATIVRBANZALCEOEHE— RTHELS TP 27 FERET 256, 1§
ELET ALY PUMETHRRIN, RIT—NAT 54T 7URBRKRINET, &
RYA TE2IDFMICHBET 21T, - AT a > 2EHLET,

O > RfFEIZ -B dynamic & -B static A7 a v ELERREEZTRET S Z
L& T FATTVRRIEIKES TP NERR T N1 TEENENYOE
ABHIENTEET, EZE 7—HA 7 libfoo.a EHFEATP 2V K
libbar.so &U 27952, ROaAX > RERTLET,

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

F—T—1R -Bstatic & -B dynamic I&. [EMICITHHRTIEIH D £H

N -B static ZHETHE. U H—Id. KRD-B dynamic ODREETANEL
THEA TV MEZIFANEE ., LAL., -B dynamic Z2HEET D&, U
A—d, HMESINZT ALV FUNT, BHICHEEF TP bERERL, RITT—
A TemBLET,

LREoflE LD ERRICHHAT S &, U =13, &AIZ 1ibfoo.a ZME L. KIi
libbar.so ZMRBRLFET, T L TINIEKT S & libbar.a ZHMRLET., &
IZ. libc.so ZMEL. ZHNITEWRT S E libe.a ZMRBRLET,

AR RIT EOT7—HA T DONE

AR MMTEDOT —hA T OM#EIR, ERSNDHE T 7 1IN EE RIFL 7.
U2H—3T7 —hATEZRRL T, LAICSRLIZZEDOHDERSNTNRNED
WERSRIZT 2R L ET . ZORENET L. LEBRELETES T2 =7 b
HEn®T, Vo A—3a~x > T EOROAN T 7 1IIVIBE L £,
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ZDEHT I RTIE, X RITETRIFTZT A1 T7%, BEOANTT 71
IS DHLWSROMPIHEATAZEIEHDETAL. 2EZ2EFE. kOO RT
1. filel.c THEEZI DHRIINBREZMRT 272DZ1F12, 1ibfoo.a Z2REBT D &
T, V=T RLTWET, libfoo.a 7—H1 713, file2.c £/21Z
file3.c O VRN BREMP T B20I121E, FHEINET .

$ cc -o prog filel.c -Bstatic -1lfoo file2.c file3.c -Bdynamic

E-FAELT, axv >y RTORRICT — 1 TZ2IEET20NREDHIETT ., &
L., BROEENERT ZDITBEERLGEIETREXT.

BACEoTIE, 27 —H1 T ol SN ERN, DY —H1 7ol
HEINEHRBERICE> TRREIND LW e, 7 — A 7 O EMKERRAEIEL
Y. KEBEBMERL TWDEGEIE. FITOSREMRT 572010, a7 RTE
TY—HA TR UIBET2HLENHDET . RIHEZRLET,

$ ecc -o prog .... -1A -1B -1C -1A -1B -1C -1A

T—=HATOEVIRLUIEEDORE EEHIIPC>NNEHDTY, -z rescan 77
Ta EEETHE. COUNBIEEIC/ARDET, 2oL T a  EREELESEES
12, TRTDOANT 7 A IIVOUENET T B E, ¥ 2 RIVSRBOMRICLTE L EHE &
WREA TPz P ERBTDEDIT. TRTOT—hA THHELHINET, T—
HA TeEEZEEL THH LVLEREE/GELS 7P o7 RSN nweE, 7—h1
TOEERIIKRTLET, AiRdopflid. XKoL ICHEMLTEET,

$ cc -o prog -z rescan .... -1lA -1B -1C

U A—DET 2T 4 L7 bY

ZZETOFETRT, U=, O RFEICUARNEINEZTA TS MR
THEERBL TNWDZEEAHRELTWET, 74 RTIE, 32y bAT
I hEYITBEEE, UM T IV ERKRT ST 4L 7 M) ELTER
FHLTWBDIE, 2 DDEHN/ET L7 MY Jusr/ces/1lib & /usr/lib T,
64 EY NA T2z b I DEEE. 1 DOEENT LY R
/usr/lib/64 DANMERAINET., ZNLHNDT 4 LT M) ZRRBEIBZWEEIC
3. U —ORR/NAICHRIICA T 20 ENRNH D T,

U —RBNAEETT BT, 2BEOHENHO LT, A Rt 7 ar
ZEHMT S0, RELAKEZHEMNLXT.
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AR RITA T a oA

LA T a EFERTSE. AT TURBINAICH LW AL ZBMTEEY, Z
DFTaid, A RIFETEBLEZZOME T, RBISAICHEEZE52FT,
&AL ROOT 2 RTIE, libfoo ZMMT 5 & Zid. pathl ZMEL. K
/usr/ccs/lib & /usr/lib MR L £9 ., libbar Z#HHT 5 &L ZlL. pathl %
R L., KRIZ path2 ZRE L. &HEIZ /usr/ccs/lib & /usr/lib ZMRERL F

R

S cc -o prog main.o -Lpathl filel.c -1lfoo file2.c -Lpath2 -lbar

LA T a EFERALTERSINENNAAE. UDH—HHATY, TIN50/ A4
W FETRY A=A S 720IER S NS N T 7 1WA A= NITIdAER S
NXEA.

E-NL2ETALZ NURNDTAT I ORRICY > H—2FHT 55613, -1z
HETHIMBENDVET, EUF R () EMALT, LT LV MUERTIE
MTEXT,

YFA T ar EHERATEE, UH-DPRETETIHINNOT AL MY EEET
EFET, ZOF T a IEETSE5EKIE. TALZ MDY A NEIO TR
YozEqXTRLET, &2 koax >R, 4L 27 kY
/opt/COMPILER/1lib & /home/me/lib WN7ZIF &R T libfoo MR L ET,

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

YATa EMEALTIRELEZT ALY MU, -LA T2 a » 2L THIET
EEXE

BREGZS B DEH]

IO TRYSNZT L2 MU U X e & D555 LD LIBRARY PATH % ffif
LT, UZH—DIATITUBRRNAEMNMTEET. ZORD - HKxEFEX

LD LIBRARY PATH Tid. EI OO TRYLNZ2DDT 4LV MJUAREED
£9, BAOUANML, a2 T RCEESNALZY A MKD BRIITHRERIN, 2&
HOUZMIOAYY MTEOUZAMKD BBRIHMRBRINET,

ZZTl3. LD LIBRARY PATH DZEE. W< DD -L AT a &FEELEY >
=D L ZHAEHDETNET,

S LD LIBRARY PATH=dirl:dir2;dir3
$ export LD LIBRARY PATH
$ cc -o prog main.c -Lpathl ... -Lpath2 ... -Lpathn -1lfoo

BRI/ AZ, ROEBDTY, dirl:dir2:pathl:path2. ..
pathn:dir3:/usr/ccs/lib:/usr/1lib
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LD LIBRARY PATH EZED Tt I IO CMEEINTHWVWEAIL, FEINz
TALIZMIUZARME, - LA T a OB THRINET, ROFITIE. HRIBHREK
INAVIRDEBD TY, pathl:path2. ..
pathn:dirl:dir2:/usr/ccs/1lib:/usr/1lib

$ LD LIBRARY PATH=dirl:dir2

$ export LD LIBRARY PATH

$ cc -o prog main.c -Lpathl ... -Lpath2 ... -Lpathn -1lfoo

F- CORBEAEIL, ETFRHRY D —ORBNAAENET AEGICHHHATEET,
67 R—=TD EFHEY > H—DPREBETEHT 4LV M) 22RLTLEIN, D
BELEMNY) O —IZEELENWEDITTAITE. -i AT a EERHLET,

FTRFY DN —RET BT 4 LU b Y

FATREY > —DMEKFRAR TR D & Z TR T 25, T 7 24V b 1 22T
TY. ZOHE. 32EY bA T2z U T 25513 /usr/1ib, 64 E b
FTTxr bR DAL /usr/1ib/64 T, ZOMDT 4 L7 MU 2R
HHER. ETRY 2 —ORR/NNAITHIRINIEINT 2 080 H D 7,

BIETAIRE Y 7 ANV KRB AF T2/ bRROIREF TPz 7 FEY 2SN
LEE INSOHREF TVl MIKERFREL TRLRENET. ORI 72EKE
BIfRIZ. 7O ADETHICETRY > —ICE> THREEINDLENH D £,

U2 7mERITIE, 1 DXLITEROMBNAEZL N7 7 AIVNICREEHKTEET. T
N5 OMF/NANL, ETRFY 2 —MRERERZMRT 2 L SIS NET. 20
LR SNBSS, TET/RA)] EFEN XD,

-z nodefaultlib A7 a3 > &FHTHE, ETHICT 74 bOBFRERR LA
WERIIIeA T 7 FEERTEE T, 20T aaz2FRTrE ATV -
DITRTOKRGEERITZD [FEF/NZ] ZHEAL TRRBINET, Z0F T az
FALRWES., ENFTBRBNSAZETEY O H—ICEELTH, REOEZEITHE
W74 OBFRICEDET, DFED, REY T TP/ oA
/usr/lib., 64 Ew b AT/ FOBEIL Jusr/1ib/64 TI,

F-T 74N NOBRBNANZ, ETHEER T 7y ANV EFo TEHTEET, 69 RX—
DO [T T3 hORBINADRE] 2B LTLIEIW, FEL, 727 ME
REIZZDT 7 A IVDFEEIEKGETRETIED D A, WIZ, TEFINA] £21F
FTI I NDEMETTAH T 7 FOKEFEBERERR TELLIICTEILENDD
£7,

a0 TRYSNZTA LI MUY ARNEREST S, -RA T a a2 EHTHE, 8
MEITARE Y 7 A IV EIIHEA TP 7 IS 7N 2T ET, RO
BITIL, BIEFEITRIRE Y 7 1 )L prog WIT.  T3E{T/VA]

/home/me/lib: /home/you/lib itk I NE T,
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$ cc -o prog main.c -R/home/me/lib:/home/you/lib -Lpathl \
-Lpath2 filel.c file2.c -1lfoo -lbar

HEFT P27 POKERBRRZEET 2 X, BT -3 T L/ X 2RR
LTS, 774NV NOEmMERRZLET., ZOHE. 20 TEHFNZ) 1
libfoo.so.1l & libbar.so.l1 OMRICEHAINET,

U2 H—IEERD -R AT a  eEETEXT, ERIEESNLHER. aa>
TRY-> THEMEESNET, LzN->T, ERROHNIXRDELIITRT IEDHTEEXT,

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

SEXFELRBMICA DA M= ENDA[EEOH DI TP 7 MTDWTIE,
SORIGIN BN A N > b= 22 FRL T, FWIT TEF/NA] 2k TEET,
334 XN—2 O [BET DIKERBORE] 228 L TIZ3 N,

E-LANE. -RAT T a oREICRDZBOEL T, BEAM LD RUN PATH % %
ELTY > H—MINEFATELXLDICTDHENHODEL, LD RUN_PATH B
KO -rR OEAHPH S HEEEIZE<FEUTTN, ZOWGZEEE LS. -RIC
&£> T LD RUN PATH F FEEZINET,

PHRER IO T2 >3 >

AT o7 M, EFROUHIREEKTUEDZDOI— RE2E#ET LN
TZET, 20— RiZ. BERA YOS, FRZE—-I—-R7JOovyro550n
TNN1 DD a AT THAAENET, E5508r3ay¥17H,. A
HEEBERREA T FORBEOY Y Y a s 2L THEINET,

.preinit_array. .init_array. BEL .fini array B a id. ENTh
FTRED TR ERT) « OIHIRRE. BIOKRTEROERS 2L E£T . BNt T
DV NEERT BB U -3 INS OESIZE  dynamic ¥ TXT TH D

DT PREINIT [ARRAY/ARRAYSZ]. DT INIT [ARRAY/ARRAYSZ]. BI
DT_FINI_[ARRAY/ARRAYSZ] TENZTI#MAL £9. TIN50 JVIZHHET 52
Ta EHINLUT, ETRY Ao TFOHE NS LS ICLET. THHERE
i) OEFNE, BIETAREY 7 1V D AHEARET T,

.init & Lfini BV T3 2id. ENENETROMNRE LK TROI—RT
Oy 7 ZEHELET, 220, BEIANNAIITIRIANE. ANWTZ71IVIARNDE
SE A ERBICAMT 57 v A IV EFHALT .init & .fini E7 > a v 2MHEL £
T INSHDOT7 7 AN, .init BXWY . fini I— RE@E4OBEKELTH Tk
LT DERH D ET. ZNSOREKIT. PR >HRIVEA init & fini lTLD
TNENFHRSNET, BINA T2V FEERTZE. U h—ldnsos >R
JV% .dynamic ¥ 7@ DT_INIT & DT FINI CTNZIGEHIL ET. Zhonsy s
BT 5 > a EBEHNL T, EfTRY -t T ENS LDITLE
ER
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PIRGE B L THE T 3 — ROFETOFMIZ, 79 XR—2 O THIHIEREB KO TV —
Fr] ZZRLUTZS N,

FIIREE B L O TR OB ERL. -z initarray BED -z finiarray 77
A EMALTY A—TEHEETTEET, LEAEFE RO ROMRER, B
R foo() DY RL AN .initarray BRICKE S, B bar () O RL AN
.finiarray BRICEEINET,

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

void foo()

{
}

(void) printf ("initializing: foo()\n");

void bar ()

{

(void) printf ("finalizing: bar()\n");

(void) printf ("main()\n");
return (0);

}

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

initializing: foo ()

main ()

finalizing: bar()

VIR ERIOK T a >R, 72272 L CEEEITTEET,
LinL, EEAEDILNNA TIF, TOESEHEMILTZZ00KNET)IF 2T
PRELTVWET, 2&X1E ERROI—RHNIE, RITRT #pragma EFREHH L
TEIEITIENTEET, INSDTERDKER. foo () ITHTHIEH LN
Linit B a CAIREBE SN, bar () IZHFTHERHLA fini 72 a3 >HIC
fEEINET.

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

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

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

finalizing: bar ()
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PIERE D — R & T I— ROAEBOBRERES 7> 27 Ma#fiens &, 77—
AATIAT IV EREF TVl MICTHABRAENLBE LT, Bx58HEE T 50
RIENRDOET., T—IATEZHEM LY TV r—2 a0 D 7EERE. 7—hA
THNO—EAT 2 27 FLAHH LZWARERH D £I., Zhso4 T2 s b

3. T =HATDAN—2RICH SN TV AHHIEE L& T a— RO—F Lz
HLUBWATRMENH U £9. TUTEFRKIC, I—-ROZOEDPZINETEINE

T, ALY TV —2a e GX 720y bEMEHL THELGEIE. EITRIC
WELDFHAAEND & BRI NIZAMRETI - FERTI—- FOTRTNETS
NEY,

FETRIC T O ANTHIHREB IO T I - R2 LD X I RIEF TEITIRENE
HWrd 25 Z &, KERRO T2 S EMaMEZSATHET, HIREBLY
KTI-RONEZHRT 2L, ZORINHEIT/RD, KT TRINTRE/R TR E)
RSN ET. FEMlIE. 80 R—2 D TFIHIEE LK TOIEF) 22U TS
VY,

PIHERE I — A%, dldump (3DL) 2> TAEY -2 > T TELHNA TV
FEEBITHMARAENTVWDEHE, T—F DR ERL T EHEIT> TS0,

Iy B!

AN T 7 AIVDMBERIC, ANBEEBERES 7PV hso—Rh)bsy >RV S
Ty ANAA=JIZEINT T, K ORINITRT, U h—0OREICEREIN
£9, BEBRES TP o7 "6 REI O RILBREHBEND &, ZORNES >RV
FT—TINARBRRINET, BEOANT 71T, FLCAHIDS > HRIVICEBL =
ZEMDHBEEITIE. ORI T O AN ENET, ZOT RIVRRT
Ot A3, 2200 MDD BEE S ZLRFETEZNEHRELET,

AN T 7 AINANEDTE TR, > D RIVRRFICELA s T 5 —RENFE L s o 725
B3, U =13 RO DHRIVBRNE S TR ESNHBIL £, KiE
RO URIVBENS D E, VD 7RETRERTLETD,

BEBIZ, U hH—0ONE >R T—TIM, ERENDZA A= RILT—T
JBMENET,

KROWETIE, PO HRIVBERERERS DRIV OUBIZONWTEHLSHHLET,

> IR IVRRTR

SRR, BETIEBIC D5 bOME, MTHETHE5b0ET,
TRTOMBAEETLET, MR, U H—C ko> THBIICETSNDM, B
ZWT 0T T LEES TERINDGD, FRIFTOMHE, EAART T —REBICRDE
7.
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20D RIVORIIL, P ORIVDEME. ORIV EAFLET yAIVDIYALTH
SOEREND T 7 IINDIYA T ICE>TREDET, PRIV OREEICDNTDR
ML, 228 R=2D (2RI T—=TNtEra] 22RLTLIEIW, 2721,
DUFICEHAT 2T ORIy 1 T3, NS 2MEDH 2 3 DOHAMLS >RV A
AGER

REFED PRI - 2O 2HRIE, 77 AIIVNTERENE LA, EEET R
LAMED S TS5 NTHER A

—FH S DRI - 2D RINE, Ty AIVNTERESNE LN, 21 AN
RHSN TRV, TAFREESENICE DY TN TVWERA, ZOLD7
ARV, IR TTWARW C > >Rl £721F FORTRAN COMMON 7w 7 &
LT7 7 1IIVAICE RSNE T,

EE DRI - 2O RIE, AERENTNS 7 7 AIVNORIEEERY RLAPH
KOAR=ANEID B TENTNET,

O URIVRIR D i b B T, BEENLREINET., DED, ERD PRIV
—RE S ORIV KD BRI, —RF S CORIVIIRER S DRIV KD BRI NE

ER

ROCIA—ROFITIE. INEDTHRINIATNEDIDITL TEKRINDMNEIR
LTWET, REFRD RIVITITEER u_ A% —R S >RV ¢ A%
EF T DRITIIHEEERE o NENTIUTHTNET,

$ cat main.c

extern int u_bar;
extern int u_fool();
int t_bar;

int d_bar = 1;
d_foo ()

}

return (u_foo(u bar, t _bar, d bar));

$ cc -o main.o -c main.c
$ nm -x main.o

[Index] Value Size Type Bind Other Shndx Name

[8] | 0x00000000|0x00000000|NOTY |GLOB |0x0 |UNDEF |u_foo
[91 | 0x00000000|0x00000040|FUNC |GLOB |0x0 |2 |d_foo
[10] | 0x00000004 | 0x00000004 |OBJT |GLOB |0x0 |COMMON |t bar
[11] | 0x00000000|0x00000000|NOTY |GLOB |0x0 |UNDEF |u bar
[12] | 0x00000000|0x00000004 |OBJT |GLOB |0x0 |3 |d _bar

=R pAG AT

Bfli7s s 2 R)VRRIE, < HEMICHEAET 2R T, BULFMERFD2 DD
SRR EN, —HOL PRIV D 2 ARIVE D B EINDHEITETS
NET, TOTRIVERIZ. U AH—ICk> THEWICE T SNE T, &2

gE2EYNH— 39



40

FUREODEZMESIEROL ORILTIE, 5T 7 AN ERERS > RILADSIHR
BHREEINDN. F2RFMO T 7y 1IN EOEFRY ORIV EIZIF R > RIVES
KL TSI NET. HHWE, HET7 7 AN ED—RH T PRIVEHRIT, o
T7AIINSDERD PRIV OERITHEASINET,

fEREND 2 2RIVE, REHERLE Y —I#EaSNET. Va1 —IfEaDs
N, REHEE LD BEEEMESRD LT, 0D, BERDMEEHED T 2RIV
3 DT NCEE S NEARRANAE > THRRENET .

T =22 RINEEE. FERNCZH D WNEKRES DRIV OREEL T, a8 FiZ
EOoTEEINET, ZOWHETIE. #pragma TEEFHLET,

$ cat main.c

#pragma weak bar
#pragma weak foo = _foo
int bar = 1;
_foo()

{
}

$ ¢c -o main.o -c main.c
$ nm -x main.o

return (bar) ;

[Index] Value Size Type Bind Other Shndx Name
[7] | 0x00000000|0x00000004 |OBJT |WEAK |0x0 |3 |bar
(8] | 0x00000000|0%00000028 | FUNC |WEAK |0x0 |2 | foo
[9l | 0x00000000|0%00000028 | FUNC |GLOB |0x0 |2 | _foo

T4 —27 DRI foo IZ. K 2RI foo ERUBHENEID LB TENTNSZ &I
FELTLESN, ZOBRIE, V-t THRESN, ZOHE. >Rl
I A—=HNORICERE D L TENET, T ORIVRERIZBWTIE, T4 —7
EFRT >HRIE, FCARIDORBERICE > THEMIC LEEINET,

HiZs > 2 RIVRRO ZooR T, HEEGES 727 hEFELF T2 b
M, FRFEEOEELT T MEICHEAEL. HIDIAS (interposition) &I E
T ZOXIBGE, PORIIPEREIERZSINTVWSEE, U2 -1tk B
BRREA 7Yz b ERIEROKEA T 2V NEORAOEZRD BRI
INET, HEBREA T2 NOER. FLEFRAOKAES T NOER
13, MOTRTOERLICEDABZTD EWDNET, ZOEDAARZFEHT S
EL1DOHEF T b BNETRRET OV S A, FRIBMOES T2y
Mo TRt N/ZHREx FHEESTE X,

4= ORIV EEIDIABEHBEDORS KD, BRI IITTY
ZwIBRERATEEY, REAR EEECTAT TV, HEEWRERZNW DO
Y—EZXZBBELTWETA, ANSICIE. AT A LEICRTFNER SN —EOE
WH -2 E2EHEL., BRICEATSI IOV I LANICESHA DI LIZTEEE A,
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=& 2, B fread (3¢) 13, ANSIC 51 75U OB TT N, B read (2)
1. ANSIC 714 77V OB TIZH D EFA. BETSHANSIC 7O T Al
read (2) ZHERTE, THITESZ HIET fread (30) Z2EHATE TN =8
AJO

ZZTOMREIL, read(2) 2%, EHEC 51 7T UNIT fread(3C) &FET R
W25 &ETYT, ZDRED. read(2) ZHERIT DSOS T A, fread(3C) DE
LRI SIEBRENS D ET, ZORILZERITSZDIZ, ANSIC &, FEHiC
3. ZZRETFREINTHWRBWAFHIMER TERNWESITEDTWET, LTITRT
#pragma fERIEEMFHTA I LICED,. ZOFRLAEERTE., ZOFHANS, B
B read (2) ORYIELMNERINET,

#pragma weak read = _read

I9F5HZLICED, =P —F _read() BIKZEMHAL TS fread(3c) DFL
ERERICE 5T &M<, BHOEHAD read () BEZEZHBHICERTEET,

ZOYH—TIE, BECSTATSVDOEEF T bEFRIEZT—H A1 T)N—
JasDEBEENT) I LTWAEETH, read() ZHEETEET., MiEDH
Fi2iE, FOIRAARICE > THENRD ENET, BEOHEITIE. read(2) DC T
ATISVDEEE T4 —ZICTBHZEICLD, HEWIC LEZAEEICRD £T,

J2H=D -mA T areAdTNE FIVABINETRTOY VRIIVBROY
AbZ, BV 23 ORBAAT RLUAERE EDITEERNICEZRAD I LN TE
iﬁ_o

TR fRIR

Bt iRy, RCAFZEED 2 D03 RV, BiasEikE EbichiBla Nz
BICRELET., ZOHE. Vo h—dEbEas RV ERIRL, T0T 2R

Vo ST BENE. BIXOEZOL ORIIVEREROBLZT7 71 )VD ID #R§ &
Ayt—IFERLET, ROFATIE, T—YHHOEFOESENMEEINZ2 DD
Ty AIVT, BA XADOBBELRENREE>TVWET,

$ cat foo.c
int array[1];

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

$ cc -dn -r -o temp.o foo.c bar.c

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

UMV OBINGESENRIR S 5E12F. FRROZWE 707 5 ADBMERSNET,
ZD2DDT—ADBPE, VH—D - A7 azliflidse, 2¥i7or I A
EMHITEET,

ZOMDEBHERRDENIZ, P RILDYALTNRHDET, ROFITIE. >R
bar() 1. T—YHEBEEKOWAE L TERINTVET,
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$ cat foo.c
bar ()

{
1

$ cc -o libfoo.so -G -K pic foo.c
$ cat main.c
int bar = 1;

return (0);

main ()

{
}

$ e¢c -o main main.c -L. -1lfoo

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

return (bar) ;

FE-ZOXMRTIE. YRV DY A TIZELF THAZINEY AL T TT, 2O >R
A4 TNE, BB THDZE2BTE. Ty VSETHERAINS T —4
BNZITEEE L TWER A,

AR DOBID K S 725 E T, BEENREAS 7227 bEIGFT D=7 METHRIRNFE
ELEEITR, BREVRA T FOERNESNET, £/, 2 D0H-AF
T METRRPFEELIZHAICIE,. BRIOKREF T/ FOERNESNE
To ZOXDBMRMEIRDREGTH (T4 — 27 LRI THRAETS &, BEE
A= BRERIFITERSNET,

J2H—D -« AT a&FHALTS, P 2RIILY A THOA I TEEE
/1/0

ESp NAVSS

R TERNWS ORIV OEENH D &, BERAEILITIREBIZARDET., Z0HE, &
CHRNEAFELET v AIVDAETERFIC, 2O RIIVAZER L @kt s—
A= NERINT, HAO 7y AIIVEERSNERE AL, ZOEKRRIT T —IREIC
FoTY U HAH—=FEIELETN, ITXRTOANT 71V, FITHERINICETL
F9., ZOHEET, EXBMAL T 2T RCHENTEET,

BbH s, BRI —REIL. 2 O0BEBREAS T M FEBRUA
ORIV EBERLTWT, EB5503 2RIV T 4 =V EZTIHRWEAITHEE
LET,

S cat foo.c
int bar = 1;

$ cat bar.c
bar ()
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{
}

return (0);

$ cc -dn -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

foo.c & bar.cilid, >R bar KT EZEHETHIEENHVET., U h—
3. EBSEERLTRENHPITERNLZD, BEIEIILI—AvtE—2HN LU TK
TLET., UH—D -zmuldefs A 7> a  &FATEE, ZOTT—REEZY<
ZEMTE, V=D BIDOT RNV EBREBLETILOICRETEET,

REFKD 2RIV

TRTDODANT 7 ANEFRARD ., > DRIVBIRNITXRTETTDE, U -1,
CUORNERIHEE SN TORNWS PRIV BRONE S >RV T —T IV ERBEL X

T, CNEOT Y RVBEIE, KRS RN EMENET, N5 ORERD >
WA > 0 L RIS R, ERE BN T 7 A VDS 1 T, BEL

£oTHY Y RLOF 1 T k> TRIZD £ T,

FTalBE Y 7 1 IV DIERR

U H—DNETFARET 7 ANV EBERLTWS EEE, U HhH—DF 7 4+)L hOEIE
12, ORI BERINEVWEFICTILEND WYL T — A=Y 2FRL
TY D IUREEKTEIEDZETT, XOLDIZ, BEBIEF T FHOY >
BIVBID, VORIV EHEEHEFIC—H LU BNWEEIC, Y OoRINTERINAWEE
DIREEIZ/Z D FT,

S cat main.c
extern int foo() ;

main ()

{
}

$ cc -o prog main.c

return (foo());

Undefined first referenced
symbol in file
foo main.o

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

INEFBEOFET, EF TP 7 MBI ETAEET OV S5 LAZRERT 572901
FRINTVWBEEEIZ, EF TV MO ORIV, o O RIVES & Hukt
W—HLEWEEIE, 20T RIIBRHERERES ORI ET,

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

return (bar);

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

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

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

FROBIOESBHEIT. REZRS BRI EFHAT BT, U H—D -z nodefs
FTalEFHTLILICLD, ERATLT—REBE S IENTEET,

¥ - -znodefs A7 a ZMEHTAEAIL. EENVLETY, UHOEFHIZMHEH
TERWY VRN BRNERIND &, BERAEFHEEBELS -NHEELET., &
DLIT—IF, 77U —2a ERIICETLUTT A NI DBRICHRETE 3 mReEn
HOET, LML, EITFNARLVEHTH S LTI —IREDOKBITRENNND
i E X NNREBEINDGERHDET,

ORI, HEBWREL TP 27 RNOT ORIVBEN, BFERONICER I /-
BA T MDY URIVERICHEESNTWDIEEGICH, RESZV ORI OEE
WWRB2BENRHVET, 22, LEZOFITHEHALZT 7 1)l main.c BENR
foo.c KLLFDEDITHIHZBETT,

$ cat bar.c
int bar = 1;

$ cc -o libbar.so -R. -G -K pic bar.c -L. -1lfoo
$ 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 ld. libbar.so O THPRMZ) ZREMFHL THEINET, £k,
libbar.so IZid 1ibfoo.so NDEKFEHENH 5728, prog N5 libfoo.so NDEE
BINZZ RS L £,

main.c &, libfoo.so IX&K > TERINEA > ¥ 72— ANDRE DS IR % ET
T 572D, progld. EBRIZ 1ibfoo.so IKEFEEZRDZ LT D ET, =720,
EREINBHEN T 7 AIIVNICEEEI NS DI, HRNREEL TP 7 b OKERR
72T, DD, libbar.so DHFLWN—Ta DOBEFE I . 1ibfoo.so ND
RFEEN 2 <722 72386, prog I EFETITERKLET,
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ZOEHNS, TDIALTONA T4 D TIEERTHDEEZ SN, BRI SH
&, prog DY X VREFICTA TSI REESRT 22 EICKD,. BHRMICETS
NBZVENHDET, ZOFITRLEZEERAEIT—AvE—2RHNICKERSEOE >
FrRBHD ET,

EXTO Ly NN T 7 AV DR

UA—NEEF T M7 7y AIVEERERT 256, REFRS >RILEY >0
WEDEBERTIENTEERT, ZOT 7+ MOEEICKD, EFTP 2V b2
BIFEITRTRE T 7 AV OIERRICHEA T 2856, G4 T2/ M 2RIV 2 HELE
AR TPz FEEIIMOEEF T2 7 FOEBLLEM5THA O AR—FTE %
KR

V=D -zdefs 7 az2EATHE. KERL OBRINEKS TWgEE
2, BHEICERTI S —ICTH5ZENTEET., HEA TP 7 F2ERT D LT
2. oA T a oEREB#BOLET, TTU = a Dl RNV ESRT S
HEF T2 T, -zdefs 723 2HHTIUL, extern mapfile &R
NEfioTTy T r—2a 2RIV EERETEET., ZHUTDNTIE, 47 R—2
O HEMY >HRIVOER] 2ZRLTIEI N,

HOEMMOIEF Tz ME, MBS 2RI ADTXTOSIRISEE S Nk
BIfRIC L - TiliZz N, RRORMIEDN RIS NET, Zo®kAAToo s M, H
AT 2 2 S OREGM 2Tz SR RER 2] LY 2 Tz 1—5—ITh g
&<, ZROI-P-ITLoTHEAINET.

4= R

ERFPOHIT T 7 ANIA TNEDELI YA T THoTH, UL IURERITHES
NI =T RIIVBRICKD, BRI S—IRENEELET,

BIEITRIRE T O 7 T LR B OB AR, ¥ RIS S P RVIcEfiEsn,
OOENED S TS5NET,

B ETAREY 7 TV EZZEF T2 =7 FOERFOHEIL. P2 RIVITERS
NTHWEWT 4 = ZRELTHERIN, I3 0NED L TENET., TOADE
s, EFRY A —NIO PRIV ERRLET. —BRENanga, %
iRy > =3 ERREGRHLEET S —Z24ERT 5012, T0ZRZ2EO0Y
RLAZHEL XD,

PRI, INSOERINTNENWT 4 =TSR OHRIVIT, WEEOTFEEZT A NT
HIEDDAHNZALELTHEHAEINTWELRZ, 2221 Ko Ca—R75 703,
HHAT PV b 1libfoo.so. 1 NTROLIIZHFEHINTWEL =,

#pragma weak foo

extern void foo(char *);
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void bar (char * path)

{

void (* fptr) (char *);

if ((fptr = foo) != 0)
(* fptr) (path) ;

}

T —a B 1libfoo.so.1 THEINS &, 2RI foo DEFENEH
INEMEIMITERIEL, U UREIL. EFICETLES, 77U —3>dD
EITHIZ, Y RLAXEOLNET A NS5 &, ZOHEENTERHINET, /=
ZL. YORIIVEBEMREINZVEEIZIE. BET RLAIZYoz2TA KT 5
o, TOHEREIZIEOH I N ER A,

ANV AT AL, EBEINBWES T4 ZARREBELENS, ZO7 RL A
DOREETF 7=y 7 ESZBLET, TOHE, TANAT— M A2 MIR#ELILERIC
IO THIBRENET, 61T, BT ORIVOHEANTZZLLTIE, ZOF7
Zy ORI INLAOFIRBINAZ. ZHICKD,. TRTOEFNA T o7 M
EMOHZETINEFHTELRETII/R<ARDET,

E-REZBOV A —IBREZOLIIMHHTZ I EITMITTIZI N,
RTLD DEFAULT 7 77 Z8E L7z dlsym (3DL) ZHL T > HRIVOFEET A L&
T52&2BEDLET, UX—T0 EREOT AL 22RLTIZI N,

7 71 IVNO—KEg S > R)VEF

ANT 7 AV DB, EH. TOBMOEICHN T 7 AIVICERRENET, 7272
L. —I 2 2R EZUTBIE T SRLIBRIR 2 LEE S 2 & &I, IS REAEL £
o~ 2RI, ZOMRNT T T HETRRICERSINEE A, HEE TR
FTPx MINSDERD DHRIVICHEBT 2 &, IRNFETINET, T§5&, &R
ENDIEFL, ERERRDIZDITETINHERIT/RD ET,

> 2RI I —T DNEFF & S 26BN D 2 5E610E, —RERIT. Eo Ty
fbENeT—YHBICHERT HMBENHDET, LEAE, ROK D B—FiER
5oL, W77 ANVNOT—FIHEMN, V—A 7 74V foo.c (TRt T N7zTT
DIEF &S N THESISNET,

S cat foo.c

char A array[0x10];
char B_array[0x20];
char C_array[0x30];

S cc -o prog main.c foo.c
$ nm -vx prog | grep array

[32] | 0x00020754|0x00000010|0OBJT |GLOB |0x0 |15 |A_array
[34] | 0x00020764|0x00000030|0OBJT |GLOB |0x0 |15 |C_array
[42] | 0x00020794|0x00000020|OBJT |GLOB |0x0 |15 |B array
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NS0T RVE, Ik NT—YHEHE L TERT LI EITKD. ATl
77 AINVHNO I L 722 2RIV DRSNS, A7 7 1 IVNICbR b E
@_O

$ cat foo.c

char A_array[0x10]
char B_array[0x20]
char C_array[0x30]

o on
—_
o O O
—

$ cc -o prog main.c foo.c
$ nm -vx prog | grep array

[32] | 0x000206bc | 0x00000010|0OBJT |GLOB |0x0 |12 |A array
[42] | 0x000206cc|0x00000020|OBJT |GLOB |0x0 |12 |B array
[34] | 0x000206ec|0x00000030|0OBJT |GLOB |0x0 |12 |C_array

By > RIVOES

IRV EANT FANDSEBETSZEICMA T, 2—F 1%, U UREIT. B
MO RN BREFIIEEREZIBETEET, HOHHELERT. > ORISR,
V=0 -uATaz2FHLUTERTEET, KOFRKREOEVHDIF, U
H—D -MFA T are, ZRUCEHELE, SORINBREMLDS D RIVEERETE
FKTEZD mapfile ZHAL THERTE £,

uFA T alERETSE, USIUREIN S RN Y RN BREERT 2720
DAAZZXLIMERTEES ., ZOF T aid, UIREETRTY —HA T»
SETITHHAICMATE, e, BROT -1 TSt T26472 27 b0
RICBIF2RBMEZM ESELTENTEET, 7—AA TOHIBIZDOW T,

29 R—=2D 7= 7| QEHEZRL TIZI W,

ez, BETRRET OV I L%, 2R foo & bar NOBREEITTHH
BLERIAEA 727 bmain.o MBAERTSELET., ZDHE. 1ibl.a NITHA
AEN-HEEIREA T2 b foo.oMB T VHRIVES foo ZATL. BT
1ib2.a WICHAAEN-HEEREL 7P 27 K bar.o N5 2 2 HRIVES bar %
AFLET,

ZlEU. 7—HhA 7 1ib1.all®. ¥ 2R bar ZEXT 2 HEBEEA 727 b
PHLARAENTVET, COBAEIRA 727 M, lib2.a IKRESNZHD
CITHERERIC 2D LREL XY, MBERT —h 1 THIZEE T 25818 ROK
270V U REEMEATEET,

$ cec -o prog -L. -u foo -11 main.o -12

—uAd T aid, YURI foo NOBRELRLFT., ZOBRICK- T, HEE
R T2 b foo.o M7 —HA 7 libl.ambpHiHEINET, > >R bar N
DENOZIRIT 1ibl . a DML EINTHNSAE U D main.o NTETFESNET, ZD7=
W, HBEBAHEA T Fbbar.old7—H1 7 1lib2.a MbAFINET,
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F - ZOEMAFITIE. 1ibl.a N5 D HEBWREA 72V b foo.old. ¥R
)V bar OEERE-IZBEMNZSRIITVWES AL, ZOZRETR- 56, BEE
HEEL 72V kbar.old., TOUHEGIZ, libl.aMoHiHiENEdT., 7—hHA
TEWPET S O H—DLZE/)SNZAICDWTIE, 29 R—20 [7—hA1 TUE| %5
BLT7Za,

K OIRERE Y RNV EZEO LY NI, V=D -MA T a LBHET S
mapfile ZHH L TATTEET., INS5D mapfile T2 MU DKEIIRDEBD
T@—O

[ name 1 {
scope :
symbol [ = [ type 1 [ value 1 [ size 1 [ attribute 1 1;
} [ dependency 1;

name
O RIVERDEY FOTNVIF, BLHNE, A A—JHNON—T 3 VER
ZHpITEET., BEEZZRL TSN,

scope
ERENDHENT 7 AINVHDY ZRIVDONA > F 4 T OaEEZERL THWET,
mapfile TERINZITNTOL O HRIVE, U I7wETOAdhic, 2a—7
T global (Ki) & L TUEINET, DED,. ZNS5DT RIIE. AH
T7ANDNTNDNSEAFEINE, HCARMOMO L > HRIVICH L THRIESINE
T, UFOEZRERLIL, ERESNDZ AT 7 FRAICBT B 2RIV oa itz
FwRLET,

default / global
ZDOAA=TDL 2 HRIE, ELONEA TP EhERAET., 20T
D HRIZHTBA T 7 FANS OZRIIETRICHEES SN2, TA
MEJgEER D ET,

protected / symbolic
ZOAA—=T DT HRE. BrONEA Tz MERAET, 250>
SHRINTHTBHA T2 FNNS OB > U RERICHEG I NS 0, FE
TREON AT IEEINET, TOAT—TERITIE. > BRIV
STV_PROTECTED AIHMEAMEE SN/ E LFECHRNH 0 T, XK 7-24%%
LTI,

hidden / local
ZOADA—=TDT2RIViF. O—HEEINE S HRIITHNSNET, 2D
AA—=T DT HRIVE. BPONEA T2 MIhERAE A, ZOXO—T
EFRITIE. > > RIVIC sTv_HIDDEN AJHMEMEE SN HE LR UMRNDH D
£9, R7-4EZRLTIZI N,

eliminate
ZDAD—=T7DT >HR)id hidden TT, NSO >HRILT—TILDLT K
DIHIBRENET,
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symbol
ERSNED BRIV OARITY . ZOARDERITS 2 RIVIEME type.  value., size.
F721 extern DWNTNARDONTWRWES, > >RIVSERMERINET,
OZRIZ. ZOHORIICHWHLE -ut T a > 2 EHLTERT 2SR E
FoKFEALCBHDTYT., O 2HRNAICY PHRIVBENFNTWSEEITIE. &
SHRIVERIT, BIETDBIEEZFEHL TERINET,

local Ad—7HNTIL ZD¥ > RIVAIL. FRl72 Tauto-reduction) (H &/
fEReE ) ELTERTEET., ZOHEREZHEHATLE, TRTOKRES >R
)V (mapfile WIZ global EBIRMICEZRINTWARNDD) 1L, ERINDHEH
FTx 7 b7y ANVATO—AIIEEINET,

type
SURNDIATREEERLET, ZOEMEIL. data. function. /2L
COMMON DWITNMNTT, \HD 2 DODY A1 TREIEDHERIT. s > RIVE
FIIBRODET, 228 =20 [ 2HRNT—TItErar) 28RLTIEX
N, BEDOY A TEEOREIL. —HNY O RIVERICEDET,

value
ORI DOMEEEER L. Vvaumber DEKXTY,

size
ORI OYA XEEER L. vnumber DERTT,

attribute

ZOF—TU—RiE. ORI T OBMEEZREL £7

EXTERN
SURIVIN, EREND ST T2 27 FOANRTERSIN TSI EZRLET,
ZoEME. FHxOBEESREZIIHESRERLT 572012, DIRECT B
F /213 NODIRECT Bk EPFHTE £, /2. 2o T a>zFHL
T, -z defs A7 a > TCRENDIRER I DHRINENHI TS EHTEE
LR

DIRECT
DTNV EEEBETINENH D ZEERLET, ZOEMEL. S >
RIANOFEE Z 9 % EXTERN BEEFHTEE T, 2 R—20 [EEH
&1 ZZRLTLEZESI N,

NODIRECT
ORIV EEEEEGLTTIRRRWI EERLET, ZOREIR. EREN
24T FNNSOSRENTSRICERINET., ZoBEMEE. S5 >
RILANOFEE Z 9 % EXTERN BHEEATEET, 2 R—20 [EEH
&1 ZZRLTLZEI N,

dependency
COERDMWEKT HN—23 PERERLET., BIEZZRLTILES N,

IN—=2 3 VEBRFERZABHNO NI NN D REMEEINTNDSHE, N—

Ta ERBEREI NS A—DNICRERSINE T, ZO1 A—UNETARETOY
FLRLBIEAT D27 b THLHEITE, P 2PN bEAINET,
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EREND A A= EEBREL 7227 b THAEEE. T 740k, &
CHRIVEENIER ENE A, ZOEE. T ORIVEENIN—Y a IERO—EEL
TRtk Ed., NSO/, BHEBRES T2 27 M INRKIICET e
Tr7AINERRIELF TP 7 bOERICEREIND ESICHEAEINET., U h—
®D -Breduce 7T a3 aHiATEE, HEEMRES TV F24ERTHEE
12, BREINC S RV HENEEZITTEET,

IN—2 3 IEROFEMIZDOWTIE, E5RIZRELTHD ET,

F-A YT —AEREMEIIRES TSI, PO RINVEDOERICHLTA
VR A—RICKBIEEZTODRNEDICLET,

COHETIE, TD mapfile X ZHERLIZHIZN<DNRLEXT,

KROFITIE, 3DDT > HRINVBREZEERET D HEERLET, INSOSREMHHAL
T, 7—HAT7OWREZEEHMELXT. 207 —h1 THiE. B0 -u At~
2alEYIUREICIEET DI EICKOEBETEETH., ZOfITIE. KNy
CRIIVOEFEZ, O—HIVICH/NT 2 H5iEBRLTWET,

$ cat foo.c
foo ()

{
}

$ cat bar.c
bar ()

{
}

$ cat main.c

(void) printf("foo: called from lib.a\n");

(void) printf ("bar: called from lib.a\n");

extern void foo (), bar();
main ()
{

foo();

bar () ;

}

$ ar -rc lib.a foo.o bar.o main.o
$ cat mapfile

{

local:
foo;
bar;
global:
main;

}i

S cc -o prog -M mapfile lib.a

$ prog

foo: called from lib.a

bar: called from lib.a

$ nm -x prog | egrep "main$|foo$|bars"
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[28] | 0x00010604 |0x00000024 | FUNC |LOCL |0x0 |7 | foo
[30] | 0x00010628|0x00000024 | FUNC |LOCL |0x0 |7 |bar
[49] | 0x0001064¢c|0x00000024 | FUNC |GLOB |0x0 |7 |main

KIS O =TI AD > 2 R)VEFHDHE/NDEZEMEIT DN TIE, 52 X—=TD [T
RIVEIF DR/~ THEIL TWET,

ROFITIE, 2 DODMM L > RNVEREERT HHEERLET, LT, 25D
EEREFHLT, A7 71 ) main.c MNEOBREZMHHRL FT,

$ cat main.c

extern int fool() ;
extern int bar;
main()

{
$x\n", &foo);
$x\n", &bar) ;

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

}

S cat mapfile
{
global:
foo
bar

FUNCTION VO0x400;
DATA V0x800;

}i

$ cc -o prog -M mapfile main.c

$ prog

&foo = 400 &bar = 800

$ nm -x prog | egrep "foo$|bar$"

[37] | 0x00000800|0x00000000|OBJT |GLOB |0x0 |ABS |bar
[42] | 0x00000400|0x00000000 | FUNC |GLOB |0x0 |ABS | foo

ANT 7 ANDEAFEIN25E6, BROS CRIVEEELIT—YHER, EHE.
T REHOERICEEL TNWET, mapfile EHIE. ZOT—FrLEHE RS
B12DIR@3A TR THHD, TNEDT RINE, MxiE L THEL TH S BEN
HDET.

772U, mapfile i, coMmoN E7/2i3—KM PRIV EERET HHEBICHHEHTEE
T, DY 1 TDL U RIVEREILE ST, —H >HRIVIE. 7 7 1 IIVNDLEE
EHAELEEAD, ETRICED Y THREHOERIIITVWET., T0ED. Z0¥F
ATDL ORIVERT. ERSNDGHNT7 7 AV ORERE O LY TO—KRERD E
)

—FFR S RV ORI, DT DRI A T ERRRED, TOEDEEICK S T,
ZOBRHNGEHENRINDHTT, ZDEDH, U IREOANT T 7 A NVDEAFIN
5 —RTROFEAHIC mapfile EREFHTEET,

KOBEITIE, 2 D0—KHL PRIV DEERERLTWET, 2R foold. HLW
FLBEEZERZL TWDIDICHL., >R bar id. EEIZ, 77 1)l main.c D
R C—RERDOEIN AT T H-DICHHAINET,

$ cat main.c
extern int foo;
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int bar [0x10] ;
main ()

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

$x\n", &foo);
$x\n", &bar) ;

}

S cat mapfile
{
global:
foo
bar

= COMMON V0x4 S0x200;

= COMMON V0x100 S0x40;

}i

$ cc -o prog -M mapfile main.c

1d: warning: symbol ‘bar’ has differing alignments:
(file mapfile value=0x100; file main.o value=0x4) ;
largest value applied

$ prog

&foo = 20940

&bar = 20900

$ nm -x prog | egrep "foo$|bar$"

[37] | 0x00020900|0x00000040|OBJT |GLOB |0x0 |16 | bar

[42] | 0x00020940|0x00000200|0OBJT |GLOB |0x0 |16 | foo

E-COTORIVEROZENT, V-0 -t AT a P EERTLEERRINER
Mo

> ARV OfE /N

mapfile NOO—A)VHFAZRE DL DI CHRINEREERT 2L ORIV OHRKDY
BIEGEM/NTEET, ZOANZZALIE, ANO—EELTEKRSNEZT 71V %
AT S, [FRkDOY > VREITHT 22 BRIV OREEEEET 5 &S B &E
ERELET, EBE ZOANZZALZ, T7ANVDA 2T 2 — ADMERERE
THEDIREINTNEED, MO LT, EEEOHEHZFIRTEE
KRS

EAR, fBatEA T2 hE,. J7 () foo.c Ebar.c NHAERTBHEL
F9., 77 M) foo.ciZiF, MOI—Y—bFHATELLIICRETHH—ERE
BT DR DRI foo AR ENTVWET, 77 1) bar.c i3, #E£EFT
U FORBREERD A TIUAT—2 a3 > 2T SHI 2R bar & str 2%
HIAENTVWET, EICERS NG Ty NI B, INs503D0
AT RTIZ, ROK D ICKBHPFANEES N TNET,

S cat foo.c
extern const char * bar () ;

const char * foo()

{

return (bar());
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$ cat bar.c
const char * str = "returned from bar.c";

const char * bar()

{
}

$ ce -o lib.so.l -G foo.c bar.c
$ nm -x lib.so.l | egrep "foo$|bar$|strs"

return (str);

[29] | 0x000104d0|0x00000004 |OBJT |GLOB |0x0 |12 |str
[32] | 0x00000418|0x00000028 | FUNC |GLOB |0x0 |6 | bar
[33] | 0x000003£0|0x00000028 | FUNC |GLOB |0x0 |6 | foo

ZDEDICTBE, ZOREFTO o7 FNRET IHEEE, BT T —2a
DY IREDOD—HELTHEATEET, >R foo NDERIZ, HEF T
Mo TREtENZ1 > TR F—a vicHEEInEd.

KEFESITED, 2R bar & str NOEESBRHAGETT, 2L, JHUIfE
BRI REBSGENDH D T, B foo DEMEELRD M2 TUALFT—2 3 Vi,
BNESEHETHENDH B0 TT . TNNRKETHSEWNS BIT, bar £ld str
KB SNIFDT T r— a YINRIE T SRHEB 28 9 RN H U %

KR

F/=, 2R bar & str 2REHEET D E, FICARTIOS > RINICE>TEIDIA
FNAWEEERDVET, EFT T 7 FNAD T VHRIVOEDAAIZ DN T,
39 R—TD THMAMBR] OHETHHL TWET, Z0EDARZL. BRMTHTD
ZEMTE, INEZEHTEZEICED, HEF T o7 SORMET 2 HEDOHEEEE
WOBHDZENTEET, RIS, ZOEDARL, RUEBEBOS DRIV ELET
TV —2a G4 T FOMBITHERLEHEEL T, AI5RNSBICHE
TEN3HBEHHDET,

HEF T 7 bEBRRTAEEIE. 2R bar & str O#HFZO—HILEESIC
HiNL T, ZOEDRERNSIRETDZENTEET, XKOFD 2RI bar &
strid, EEA T2V MDA T2 —A0—EEL T TEE AL, TD2
W, TNHDOTURIVE,. MBOFT o7 Mk TBRENZ T ENTERN
N BORABIITEE A, 22— =13, 12T —RX2Z0*EF TPV A
WHRMICERETEE T, 12 TUAT—2a OEBELZFMZREL TWDR
X, 201 T —AEERTEET,

$ cat mapfile
{
local:
bar;
str;
}i
$ cc -o lib.so.l -M mapfile -G foo.c bar.c
$ nm -x lib.so.l | egrep "foo$|bar$|strs"

[27] | 0x000003dc | 0x00000028 | FUNC |LOCL |0x0 |6 |bar
[28] | 0x00010494|0x00000004 |OBJT |LOCL |0x0 |12 |str
[33] | 0x000003b4 | 0x00000028 | FUNC |GLOB |0x0 |6 | foo
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DX U RIVEBOKE/NIIE, ZOMICHNNT 3 —< > AICBITDHEND D
F9, BITFRICHEZS 57> 2R bar & str 252 ORIV OBEEEIL. BE
. BETSEEBEICHENNET, ZUTLD., ETFHO, EF T2 7 MOy
HREEVEOF—IN—Aw RDRHIRENET, PO RNIVHEBEOT —/IN—Ay KD
. 123 X—20 THEEZETILHEG] 2ZRLTIEI N,

DU REMTUEEINS > > RNVENE <25 &, mapfile WTHEO— I )LEIFEAN
DHE/NEEET DN OHERIDREIC/R D ET, TORODDERD, KOFRKEDH

BDANZALEERTSHE, EF T2V M2 T2 — 2%, REFTIHILEND

DR ORI ELTERTE, O o RINTTRTO—AIVEEGITHNT 5L D

WU AR TEET, ZOANZALE, Bl BEfE/NMERED [+ &2#

JALTEFLET., 22, WD mapfile EHEZEZXWZ T, foo 2. RN

BN T 7 AIVNTRERKRES >RV ELTORERLET.

S cat mapfile
lib.so.1.1
{
global:
foo;
local:
*;
}i
$ cec -o lib.so.l -M mapfile -G foo.c bar.c
$ nm -x lib.so.l | egrep "foo$|bar$|strs"

[30] | 0x00000370|0x00000028 | FUNC |LOCL |0x0 |6 | bar
[31] | 0x00010428|0x00000004 |OBJT |LOCL |0x0 |12 |str
[35] | 0x00000348|0x00000028 | FUNC |GLOB |0x0 |6 | foo

ZOHITIE, N—T3a 4 1ib.so.1.1 B mapfile FERmED—RELTERELTW
F9., ZON—=Ta Aickd., 77NV DOLHRINA I TT—A2EETDH. N
HIN—2a VEBPHELINET., N—2a ERIITELRETFERL T EI N,
N—=2a ERICES>T, 77 MIVOEREEZEL THEHATES, NHN—Ta >
AN X LDEENER S NE T, HB5EEZSRLTIEZI Y,

F-N—Ta s ENREEINTWEWE, HAT7 7 A IIVEBININ—23 VEED TN
fFFICEHINET, BT 7 AIVNIER S NN—2 a AEHRIZ. U —0
-z noversion 7/ a  EMFHL TERLANEDICTEET,

N=2 3 ZHAMEESNTVSHEIEINT, TRXTORERS PRIV EN—-Da 2 ER
CEIDETHRENHVET ., N—2 3 VERICEHD L TENTWARWRES > F))
M- TWAhE, U2 H—ICRDERBT T —RENFELEL £,

S cat mapfile
lib.so.1.1 {
global:
foo;
}i
$ cc -o lib.so.l -M mapfile -G foo.c bar.c
Undefined first referenced
symbol in file
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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 lib.so.1l

-B local A7 a &[FAL T, a~ > MinsHEM/NMERE [+ 2RATZZ
EIMTEET, LEA->T, B0 NAIFIZIEFEKTSESITE ROLDIZ
fEEL X,

$ cc -o lib.so.l -M mapfile -B local -G foo.c bar.c

EITWRET O I LAEREIHEA TV FERIERT 2 EEIT. 2RIV ORE/NMLIE
WMTHhNdE. ST DL RIVDNE NS EFFFIC, HITA A= HIZN—
TVa ERERNRERINET, HEBERES TP T NOERRIIN—T 3 VERISE
RENETH, ¥ RN OMENMNMUEIIfTONER AU, TORE, > > HRIVENDT >
ANVIY MU, KBOEFERINET, &2 HEWEIMERENEE S Nz,
D mapfile LB T 2HEEEMGREA 727 hEFEHL T, & 2 RIVHE/NNER
INTWRWHRIBERBETRES 72 7 MOMERSNET,

$ cat mapfile
lib.so.1.1 {
global:
foo;
local:
*;
Vi
$ 1d -o lib.o -M mapfile -r foo.o bar.o
$ nm -x lib.o | egrep "foo$|bar$|strs"

[17] | 0x00000000|0x00000004 |OBJT |GLOB |0x0 |3 |str
[19] | 0x00000028|0x00000028 | FUNC |GLOB |0x0 |1 |bar
[20] | 0x00000000|0x00000028 | FUNC |GLOB |0x0 |1 | foo

ZDA A—=DRNIER S NN—2a VERIL. VO RIENIERINZENDH
EEEHELET. HEBIREAT 727 M, REMIC, FETIEY vy IV ERITH
AT POAERICEREIND EEIZ, ORIV EITEINET, Tab
B, U2H—Id, mapfile NEHT—F 2T EHOEEUAET. HEEITELS T
Pl NI AAENTZ > ORI EGmAERD, fBIRL £,

ZD7H. LREOBITER E N/ PHIBRE TS 7227 Md, 2T, AT
Pl bOERICHEHSINET.

$ 1d -o lib.so.l -G lib.o
$ nm -x lib.so.l | egrep "foo$|bar$|str$"

[22] | 0x000104a4|0x00000004 |OBJT |LOCL |0x0 |14 |str
[24] | 0x000003dc|0x00000028 | FUNC |LOCL |0x0 |8 | bar
[36] | 0x000003b4 | 0x00000028 | FUNC |GLOB |0x0 |8 | foo

2RIV, B, FATARE T v ANV ERBEAEF T O baMERE N & &
ATOBENH VXY, 272U, BEEWELT 7D o7 bAERENZEEE, U
J1—® -B reduce A7 a X EMAL THRHIICETEINET,

$ 1d -o lib.o -M mapfile -B reduce -r foo.o bar.o
$ nm -x lib.o | egrep "foo$|bar$|str$"
[15] | 0x00000000|0x00000004 |OBJT |LOCL |0x0 |3 |str
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[16] | 0x00000028 | 0x00000028 | FUNC |LOCL |0x0 |1 |bar
[20] | 0x00000000|0x00000028 |FUNC |GLOB |0x0 |1 | foo

> U RIVHIRR

ZOBER. P ORIVENDILRT, 77227 MDY DRIV T—TNNE T 2 RIb
IRV ZHBRLET, O—AN T oRE, 7227 FD .symtab ¥ > H)b
T=INWEFTEHINET, ZO0T7—TI)E. U2 h—0 -sF T aFkid
strip(1) Z2FHL T, 72027 M5 IXRTHIFRTEET, LML, .symtab
URNT—=TIVIHIBRLBWT, BEOO—HI) > DRIV ETEHRLENWI ED
HVET,

2 RIVEIRRIE, mapfile OFF/REE eliminate Z2#H L TEITTEET, local
BB EFEMRIC, S ORIV ZEBNCIRE TE, 2. Kl BEHBRIERE 1 &L
THRETEET., ROFITIE. AiRO T > RIVHENOFITHER LS 2RIV bar & H
PRLTWET,

S cat mapfile

lib.so.1.1
{
global:
foo;
local:
str;
eliminate:
*;
}i

S cc -o lib.so.l -M mapfile -G foo.c bar.c

$ nm -x lib.so.l | egrep "foo$|bar$|strs"

[31] | 0x00010428|0x00000004 |OBJT |LOCL |0x0 |12 |str
[35] | 0x00000348|0x00000028 | FUNC |GLOB |0x0 |6 | foo

-Beliminate A7 a3 > &AL T, O~ RfFhs HEHIBRERE [+ 2fEE
THIEHTEET,

YA &Y /\
HLERHE &
ERT DA T2 7 bOT D HRIINBRNEEF T2 7 FNOEFEICL > THRESI N
&, ZOTURIVIIREZEBOEFRD T, > O HRIVITHIET 2 B EBERNFET
BOMBTHEHINE T, EHBZ2RMEIT2HEGFT o7 I, @, 1 DOKES
HiZ7z 0 9,

EITRY =13, FETRICT 74N MRRETINEF > TIOERERDITET,
—RICY =134 TP/ bE 1 DT OMBLETH, TOK. BINETIRE T O
TILMBEMRD, TVl "NHHAENZEIC S IKEB R EUE L T,
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FTVxl ME, BESEEEHRTAIDICERTHIEDBTEET, ZOHKET
. POMIVBRE, CORIVERERET ST b EOBRIE fERREND
FTT U FNICHERFENE T, ZOBREMEZE, ETRY > h—i3, ZRkL S
CHRNEERT DA T2V hEEEMEL. T 74N DT CRIVRBET I EN
ANATEET., 2R=20 [EHE#KEG] 22 TIEI N,

XFHNT— T ) DM

U2h—iF, EELEIY MY ERBHDLTFHNZAIRT S EITX> T, 74
T—=TINEEMHLUET, ZOEMZELD. EOXIRXFIT—TIVTHH 1 XHH
WS LZDET, .dynstr T—TIVEEMHTSE, TFANET AL MAVNE L7
5720, ETRHOR—I 2 TEENMNRD ET. ZOXIBFENH DD, XFEF
T—TINDEMIT 7+ )V N TEDCRESNTNHET,

EHITE DI DRI ERMTEIA T 7 b2 7T BT, XFIT—T
JVDIEMEDT=DITY) > 7 FeERE R ANE N2 RN D U £9, BAFERFIC Z DA H %
FBIZiE. U —® -z nocompstrtab A7 a D EMHALTLIZI W, UV
BTN XFHT— T I DIEMZ. Vo A—DF N T h—0 >

-D strtab,detail ZfHL THERTEET,

7 71 IVDAERL

ANT 7 AINDWIE S 2 RIRERNT N TERZ LT —NREET LI EBRET
To5E, UPA—BHAT 7OV OEKRZRBLET., U h—d Hh771IL2
TS ELIDIEKT DB ENHHEBME Y > a P 2HILLET. INs0ty
TaliZid, ATy AIhsoa =Ly PRIVERPHAAENIZY PRIV T —
ThEEBIT, U A—ORNERY 2RIV T =T NN REESNZREB LT 1+ —2
2 URIAERDHALARA ENE T,

/o, FETRY A-DBEET S, HHOHKEBESXOEHNERTEZY > a > bills
RENET, Whtrra P ERMELENDS & BT 7 1V OGEEH A AR
SN, TS THA T 7 AIIVA A= AMERE N E T

BIRITRIRE T OV I AERRBH_EL T/ NEERT B EEIC. BE, 2 D00
SHRINT—=TIVINERINET ., .dynsym EZ OB TS5 —7)L . dynstr 1T
. LPAZ (INSNO—HITH->TH), KB >R, 9 —r 2R, B
KT a s DRI ARAENET, TIN50tV aid. ETRIC Ot
AA A= O—FE LU TRHBAMTETNS (mmap (2) DY Za TN R—T2SM) text
YT A FO—EICRDET, UKD, EfTRY -3 Inhsokriar
ZgAIRD . BNELHEEEZFITTEET,
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.symtab &EZ OB FH T —T ) . strtab i3, AT 7 AIIVALENSNES
FITRTOIARNNNEENTVWET, ZN650ErTaid, 7abA1 A—=0
—HE LTI snERAL, NS0T alid, U H—D -sF T ar
EHEALT, £ U UVRERIC strip(1) ZEHAL T, 1 A—IUNS5EDERL
ZEEATMRETY,

TR >HRIE, BRI T—=TIVDOERPITERINET, PR >HIVIE. U
77t AT AR EKEREDS, 1Y —0OI—RTIREETEEE A,

_etext
TEFAMET AL bOROEHIOOTr— 3 >~
_edata
Nt NzT =y DRHIOD T — 3 >
_end
TRTOT—FOBROBRAIOOTr— 3 >
_DYNAMIC
RT3 > (dynamic B a ) O KL A
END

T end EFUTY. ZOY2MINE. _sTART & & HIT. O—H)VHIFZRES.
FT2xI bOT RL AP EHNLT 5FEZRELET,

_GLOBAL OFFSET TABLE
U H—RHETET7 RL AT =TI (.got BT 3 2) NOMBEITKELZNWS
B, ZOF—7)3. -Kpic AT varziHELTI> NNt NVLEATIr b
THRAET D, MBIEREFELBRWT—YSEMSHEEINET, 117 =20 i@
IREFELIZNWI— R 28RLTEI N,

_ PROCEDURE_LINKAGE TABLE
U H—RHETEZT7 RLAT—T) (.plt BT 33 2) NOMBEITKE LR WS
B, ZOF7—7Md, -KpicATa a2EELTA NI N LEATO Y
THAETD, MBIEKELZWEBZRMNSBEINE T, 117 =20 EIC
KELEWa— R 28R,

START
T FFANEIAYMAORPIOOr— 3, ZOYYRIUE. _END EEDBIT,
O—HVHEHZERS, 7227 hO7 L AHFEHLT 2 FRE2RIEL £,

U=, ETRRET AV EART 556, BN >RV 2R L TETEE
T7ANVDIY MURA R EERLET. P2RNNY 2 H—D -eF T az
HRLTHESNLGE, 2O RIIVMMERSNET, 2NLSOBEIR. U >
A—F TR BRI 4% start Emain ZRHLET, NS5O HRIVAEFIE L
WHEEIZIE, TFARETASNORIIOY RLANREREINET,
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PR S AL

M7 7 ANEERTDE, AT 7AIVDNEDTRTOT =T a 3l n
AA=VIIAE—=NXT. ANT 7 MIIVAICIEE S NZHREIR. HI1 A—=21C
BHINET, ERTHHENDZEBMOBEREERBHRD. Filnf A—JICESIAE
NE7,

BEBWIIZIE, B, KRERMEERHDEEAD., BEDTLI—AvtE—T%8ED
Io—IRENFKETHIENDHDET, TITIE, 2DDIREIZDOWTHBHLET, 1
D, MBITKETSZI—RICE> THAETLTFAMHRETYT. ZDREDEH
IZOWNTIE, 17 R—20 MiBIckELRNI—R] 282BLTLEI N, H51
D, TAAT VA AAY FEEBICEBEL THRAELET, T4 AT LA AAXA NHE
BlEICDWTIE, ROETHL<#HHLET,

TA AT LA AR HHELE

T—FHEHB (CNARZIE—HEE CHEARE) ICT 4 AT LA A A > NHEEEE
AEINTWwasE, T RENEETHIENHDET, JE—FHEEDFMIZDON
T, 124 RX—=20 TOE—HE#E] 22RLTEI N,

FTAATUAAA Y FEEBEIL, HEEIN T 72y bEHEBIND RO —

Ay NN EBFEICMBZTEHNTWAROAERTY, J¥—FHEE SIS, 54
T FNOKRET—FHEB E2FEFTARET O T LD bss IZ2AE—L, FEfTAIHE
TO7 I LADHRASBOBERTFA NI AL NERUIREBICEDZEEZNVWNET, O
F—3N3T7—FICT 4 AT LA AAY FNEHEBNEHINTWZD, SEEEEN
AE—3NZ2T— I NDTA AT VLA AR NTHH720TBE, TAAT LA AKX
> hHEEBEITEICZDET,

IDEIBIT—%RMNTZ7=DI12, LFTOMEKICERL £,

n O —FHEBRERT —YEENT A AT LA AAY NEEBEZNED ERENRE
T HRREMER B BB, AL TPy hEERT R ETICENSICH LT TS
ENLTD, V=0 EA T o7 b EBET LRI, EF T2 o7 Mok
LEDES BN EINZENEIARHATH S, LENST, 77370/ N ToHrNET—
YIEBER, To—%5ZRE T RREEND B,

B O —HEBEOT—INT A AT VLA AA MEREZES EAL. EfTfET O

TINEERTHEXIZAC—HEBOERICHL 757 23N T5,
LWL, USIRETHES T o7 b 2IERT D EEIC, EF TP 7 MT#E
HAZINEZTA AT LA AAY NEERENTETTEZENH S, LEN>T., 0O
HEF T2 7 bEBRTEZT7TUr—2 3 >0 > 7HRERICE. JX—HE®E
T THENIEO>TNET A AT LA AA Y NMIARHERS,
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OIS BMEOZBWZET 572D, U h—d B4 727 ML TT a4 A
TLAAAY NHEEMEFA SN TWS &, 1 DELIZEROEN DT_FLAGS 1 7 5
TENTEY (X744 22W), 51T, ZOWREEOD 2HEEZY > H—D

-z verbose A7 a  aEMHH>oTERRITAHIEDHBTEET,

el AR, KT —%HHE bar [1 Z2HDHAEF T o7 b2IERL. ZOTF—FIHH
T A AT LA AAY PREBENEAINTHWSELET., ZOHEEZ, BETH
R 7 AN ZRENSE, JE—HEESNSAERENHD LT, U =1,
ZORBITHUROESEZHL X,

S cc -G -o libfoo.so.l -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

KiCTF—#HEH bar[] 228327 ) r— a3 VEERT S E. JE—HEEN

ToN. T4 AT LA AA NEEENENCSNSAEENHD T, U h—id
Z DR E R TE L7720, 2z verbose 7T a >IN TWAEL T

B, ROLT—Avt—I2AERLET,

$ cc -o prog prog.o -L. -1lfoo

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

EF-UH—D -aFRE -r AT arEeEbic1dd (1) 2FEHTIE, T ATV
AAA PN T STk ->TRIC LD hBEREBEENERENET,

ZOEDBITT—IREIL, BEBET S >RIIVER 7ty b EHEBDD >RV
=0y heliildbO—ANCELS ZEICEK > THITAHZENTEET, BNRE
HeMHIT DN, U H—OHFREEZHEAL TSN, 52 X=20 [ 2RV
B RN Z2ZHL TSN, ZOLDBHEEOHMEIL, #igf Y7z —A%
HRALTHEA TPl FNOT—FIZ7 7 AT, E#TLZENTEET,

60

TNYF T ITAR

Solaris U > H—IZ1d. TN F 2T IA4 TN TWET, ZOTA T 2
AdaE, Vo/mETOAZL0EMCERTEEY., 2017713, 21—
Y—HEOT7 SV r—2 a3 ERET51475V0) D UREEHBEZIITNY T
DEHIHEINEET, ZOTATTVEEAL TERINZEROY A T3, @D
FETHABETHEINETA, ZOBROFEHESERIZ. V) —RAT&I2bTMicE
HINDHEENH D ET,

UoAh—ESA4T S «2004 F 4 B



ELF 7 #—<w hZ2HHL TWiznE, TNy F 2 FFHAHoRIZIZRENZWHON
HHIMHLNFERFAL, LML, Z<DOHDON—EAEELZEIDHDTL X D,

TN FTE, DA T a EMEHLUTETTEET, £ ERSINAZHNIETT
NTIEET S CEEEEINET, 204 T aid, 1 DFRIFERDO =2 >
THER L. BERT N F T DY A TEERTDHERHOVET, FHTESD b—
7243, O RITT -Dhelp ZANTNIERTEET,

$ 1d -Dhelp

debug:

debug: For debugging the link-editing of an application:
debug: LD _OPTIONS=-Dtokenl, token2 cc -o prog

debug: or,

debug: 1ld -Dtokenl, token2 -o prog

debug: where placement of -D on the command line is significant
debug: and options can be switched off by prepending with ‘!’.
debug:

debug:

debug: args display input argument processing

debug: basic provide basic trace information/warnings

debug: detail provide more information in conjunction with other options
debug: entry display entrance criteria descriptors

debug: files display input file processing (files and libraries)
debug: got display GOT symbol information

debug: help display this help message

debug: libs display library search paths; detail flag shows actual
debug: library lookup (-1) processing

debug: map display map file processing

debug: move display move section processing

debug: reloc display relocation processing

debug: sections display input section processing
debug: segments display available output segments and address/offset

debug: processing; detail flag shows associated sections

debug: statistics display processing statistics

debug: strtab display information about string table compression; detail
debug: shows layout of string tables

debug: support display support library processing

debug: symbols display symbol table processing; detail flag shows

debug: internal symbol table addition and resolution

debug: tls display TLS processing info

debug: unused display unused/unreferenced files; detail flag shows
debug: unused sections

debug: versions display version processing

E-ZOUAMI—BIT, VPH—ITHERBRA T a > &FRLTWET ., [ERERA
TaiionTid, VU —AZEICRRLGEMNH U ET,

FEEAEDTAZIA T RIANEZ, -DA T a > OffREZ ORI T = — XHIfT
WET, ZOkD, UXA—ICZOF T a>aETEDITIE. LD _OPTIONS BREEA
BOANZZX L@ L TWET,
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ROBITE. ANT 7 AINVOEHRGEEZRLTHWET, ZOMUL R, U2 U
T, BESNEIATIY, £237—hA TSt S N HEE TRES T
T bR HEARICAEMTY,

$ LD _OPTIONS=-Dfiles cc -o prog main.o -L. -1lfoo

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)

ZZ T, prog DY >V REEHRIBTE7-0D1C. WREH foo.oNT—HA1T T
A7V libfoo.a MHHIHEINTVET, foo.o OHIHIA. F DD FEELE V] AL
FT2x O ERD TWRNWI EEZRFET 572D, ZOT —HA T2 [Ak
RINTNBZEIIERBLTLES N, “(again)” WERERINTNS Z &I
KoT, ZTOT7—H1 7N lorder (1) & tsort (1) 2 L7/ O X DIEMIC
o TWBI ENDNDET,

symbols =V > ZMEHATHIEICED, EDT2HRINCE>TTY —H1 THERERE
NI N, £, BUOT DRIV SREET LA Ty NEHBITESE
‘3‘0

$ LD OPTIONS=-Dsymbols cc -o prog main.o -L. -1lfoo
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]l=foo (foo.0) resolves undefined or tentative symbol
debug

debug: symbol table processing; input file=./libfoo(foo.0) [ ET_REL ]

2Rl foo ld, main.o IC&>TEREN, U H—ONES > RIVT—TIVITH
mEnEd, 2O RIVBRICE-> T, BEERGEAS T2V b foo.o B, 7—
N1 7 libfoo.a MHHHEINET,

EF-COMNE. 2o aTVIVHICEFERELEZDDTY,

detail h—2 2%, symbols h—2V > EEBIHATHE, AT 7 1IIVALEFD
T UNIIRREEHTEET,

$ 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
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debug: symbol table processing; input file=./libfoo.a [ archive ]
debug: archive[0]=bar
debug: archive[l]l=foo (foo.o0) resolves undefined or tentative symbol

debug: symbol table processing; input file=./libfoo.a(foo.0) [ ET_REL ]
debug: symbol[l]=foo.c

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

debug: entered 0x000000 0x000004 OBJT GLOB 3 REF_REL_NEED
debug: symbol[8]=foo (global); resolving [7] [0]

debug: old 0x000000 0x000000 NOTY GLOB UNDEF main.o

debug: new 0x000000 0x000024 FUNC GLOB 2 ./libfoo.a (foo.0)
debug: resolved 0x000000 0x000024 FUNC GLOB 2 REF_REL_NEED

main.oMHD, FYUDPFINDORERHE Y VBRI foo N, 7—HA THERES foo.o
Mo INZL RNV ERETEEEZINET, 2OV RNIVOFHMBERIE. &> >
P OBHICKMmENET,

EROFINSONDZEIIT. TNNYF T h=T DN DhEFHATEE, EFk
HAOMERENET, ANWT7AINDOT Ty MThhbDT7 7540 ET 4 72T
DRBHBHEINE, -DA T arE, VR EIT Y RITNICESERBEL., 42 &
FI7EGVBZET, ROFITIE. > RIIVAEBOERNA ICRDIDEE. 175
) libbar OUEHZI1FTY,

$1d .... -o prog main.o -L. -Dsymbols -lbar -D!symbols ....

F-VUOUREIATRITEATTZINE. FHLTWS RTINS TN IUT
EHETAHMLENHDET, 27 R—JD AL T RIANEZHAT D] 258
LTL7ZaWn,

gE2EYH— 63



64 ULA—ESATSY 2004 F 4 A



nli

ot

EfThs Y > —

MBNEIT 70T I L) 2B L OETTLEE, T TU T —a > E2DkE
BIfREMHESIELDIC, 12 TUINIFRHEINET, Solaris Tid, ZOA 2%
Ty EETR D — EFUET,

BRT 707 7 L0 O 7HRERIC, K7 Dinterp £V 2 a DY, BHET S
O I LhDNy Y —EEHIHERSINET., 2O aidid,. 7arI L0122
H TV ERETDNAGTHARAENTNWET, U -tk TiREEINEZT
7H ) FOAENE. 32 Ev bOEFT O T LAOHEIFFETRY 21—
/usr/lib/1ld.so.1. 64 Ew FOEFTOV T ADOEE
/usr/lib/64/1d.s0.1 £/ D ET,

F-1ld.so.113. EF TV bORHBT—ATY, ZZTRN—Ya &F 1
MEONTNWET, LML, Solaris DEHEDY U —ZICL>TN=TarTy a3
DAREMEN D D £ T,

ATz hOETFTORANIC, I—FIVE T 7 IV ERAAALT, 7075
LD —EREFZARO LT, FE, 243 R—20 [TOV S5 Ay F—] %
ZHRLUTLEZIWN, ZOFEHRZH> T, H—)VdE i1 > 7Y D4R =B
LET. =L, SHRAALEA AT YICHIEZERE L, FFICEE D ERZ
BELT, A2 TVINT T r—2 3 > OfEEHRITLTMASZDTY T r—
A ERTTEALLDICLET,

77U =3 >OPMLIZIA,. EBITEY =t 7TU =2 a > BEHADT

KL AZEHZHETELLIICTELHY—EADRELET, ZOUHIZIE, B

T2 FDFHRABEFTD Y PRI ANDEENEENET,

EITRY > —Ti3. UTOUENMTONET,

n ETTOU S LOBNERTYT Y 2 3 > (.dynamic) 2O L. SEKERIRZEH
ET D

NS OKREBEBNICKED KO ARAAZTN, BIFEREY > a > 2oL
T, BMOEKEBIRNBENE S DHET S
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n DELSEHEBEZETL. INS650F TP hETOADETFTIHATHEET %
m (RFREFRIC K o TERR S N 91 HIER E BI R 2 I N HY

n TS — g VIl EET

m 77U —2a  OFETHIC. BEINEEEROBEEETI LI ERIND

m YU —arh, EfTRY O —H—E AT, dlopen (3DL) IZX o TEMD

FTTx e AFTHLOEKL, dlsym(3pL) ZHEHALTINSDOFT
Tl FNOT PHRIVICKHET 2

66

HEFT T b OKENE

7

ETR) D=7 0T T LDAERY =T AL FEERT 2 EE, KERT O
I LDY—ERAERBTHDICEDHEFT O/ FBETH LN ERLE
T BRINEEAFT TPV FETNPKETDDOEREVRLIEEG TSI EIC
Ko T, EfTRY DA —3ReRT oA A-VEERLET.

F-EF T RMEEEY Z MCBWTEREIZRINSEE T, ETHY
CH—RZOEEF T b ETORAICTIEIEFHEELET,

HEFT T 7 b OKGERRORBR

BET 7OV I LD D URERIC. 1 DERFEROLEF TP 2 MR
KZHREINET., INooA TPl M, KERERE L TEMNET T 0T I LANIC
RLER S NE T

FATREY) A — R DIKGEEHREMLEAL T, BEEA 727 b ERRBL TiAHAHE
T, INSOEERRIZ. ETTOT T LD P URERICSRI N EER TS
NEI,

BET 700 5 AOKERBNT R THRAAEND & IN5 OEREFERBFRDFHAL
ENLIEFRITRES N, BNOKEFREBOPRESNETT, ZONEIT, TNTOKE
BAfRDELE EFHAIAAME T T HERTHE KT, JOEIMOFER, TRTOKERMR
PIREESEIRIC /2D KT
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EITRFY 2 —DMET ST 4 L7 bY

EITHRY O3, EERBRRERTEE. T3V MTIR 1 D0O8MERRELET, &
OENE, 32 By AT P27 bR BEE1T /usr/1ib. 64 Ew AT
Dl N EVUETSEE /usr/1lib/64 TY, Bz 7 7 1 I & THRE S NIKE
BIRORICIE. TOT 73N DT 4 L7 NUAMTEET, ZONALZHEHL
T, EBO Ty IVERDTET,

FREF IOy I LERRIEL Ty ]‘@ﬁ??’_sgf—f‘bi 1dd (1) &AL TER
TEET, 2EXE. 771)V /usr/bin/cat IZ K@&O?&fﬁf%@f—f‘ﬁ‘%@i
—é—o

$ 1dd /usr/bin/cat
libc.so.1 => /usr/lib/libc.so.1
libdl.so.1l => /usr/lib/libdl.so.1

774 Jusr/bin/cat &, 77 1)l libc.so.1 & 1ibdl.so.1 IZx L TIKEFR
REED, DFED NGO Ty I ENbEELLET,

F TV MIRESN TV AEERRIZ. dunp (1) ZHEHAL THRNSNET., 2D
AXREERATEE, 771D dynamlc't’ﬁ/a/%?%ﬁ“bf NEEDED&O‘
MONTNWBL N ZRTZIENTEET, ROFITIL. LFEED 1dd (1) OHFITHE
Téhtfiﬁfﬁgﬁ-ﬁ libdl.so.1 V&, 771l /usr/bin/cat W \_uaﬁéhflzliﬂ‘
lo 1dd (1) 13, BESNEZT7 74D [TXRTO| KEFERBRERL TWT,
libdl.so.1 &, ZERRIZ /usr/lib/libc.so.1 DEKEFEBRICH D FT,

$ dump -Lvp /usr/bin/cat

/usr/bin/cat:
[INDEX] Tag Value
[1] NEEDED libc.so.1

LFED dump (1) OHITIE. EKERERITEMLZ T 7 A IIVEAELTERINTNET,
2%0, 774’)1/% 2T/ DEENTWERT AU, BT 2 ——#HOHANC

P TNALZEAERT H720I1213, Bl 7 vy AV AZFHATHILENDD FT,
[/1 DHBAENTZT 7 A IVAIL. TOEEMHINET,

Btz 7 7 VA ORI, RN, KERRZRERT 2ROTKMEORmN AT Z
ALTY . UA—IT -h AT a PZ|ET D & KEBRN OB A1 ik
INFET, 14 R—20 [MEAHK BEU105 =20 BEEA TP 7 MO
B EZSRLTIZEN,

EBERIE. LIELIE. /usr/lib HD W /usr/lib/ea DIAMTHEESNET, B
METTOVILFERRZEF TS RN, tMOFT 4 L7 MU ITKERIRZEE S
DEND BHIGE, ETRY =13, BRI, 2074 LI N ERBT LD
ICHEREINET,

BINOKRZBNAL, 72027 b &I ﬁ7/17b®U/7ﬁ%$”F%ﬁA
XJ%E%LTE%T%&TO;@Iﬁ®£ﬁﬁ$@¢ﬁ IDOWTIE, 35 R—
D [EfTFRY O AH—DPRKETZ2T74 L7 M) Z2ZRLUTIEI N,
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gk Nz THEFT/NA) 1. dump (1) 2L TERRTEX T, RUNPATH ¥ 7 Off
W7z .dynamic T2 MU ZHRLET, ROFITIE. progld libfoo.so.1 RITHK
FRRER > TWET . ETRU > =13, T 740V MOBEHEHFERBHIC. T4 L
27 bV /home/me/1ib & /home/you/lib 2R LTI 0 =8 .

$ dump -Lvp prog

prog:
[INDEX] Tag Value

[1] NEEDED libfoo.so.1

[2] NEEDED libc.so.1

[3] RUNPATH /home/me/lib:/home/you/lib

FEATRE) 2 —DORB/NAITEMT 565 1 DOHER, BEEEK

LD _LIBRARY PATH Z#ZET A HIETT., ZOREENIL. TOLXDBERIC1E
SrEN, a0 TRYSNET A LT DY A NMIBRETEET, EfTREY >
HA—F. SOUARMIRELET ALY M) %, BEI N [ETA] £2E37
TAIN DT 4 L7 MUK BEHTHREL XTI,

INSOBRELKIE. T TUr— 3 D EREINCO— UK ERBRICKEE TS &
Wo 2T Ny TOHIZEL TWET, ROFITIE. LELOFIDT 7 1)L prog I3,
REDEET 4+ L7 FUNTHRHES#7z 1ibfoo.so. L IZHEINET,

$ LD LIBRARY PATH=. prog

BRBEEZ A LD LIBRARY PATH Offifld., FEITHREFU > —DMB/NAITHET 5
MRANZZALELUTIFERATIN, #7227 OGEIERERZENH D
9., CORBARESRTELSHNET 7OV T LT, TOMB/NAZIRESEE
. ZHUTKD, BERONT =X AWK N T25ENHDET, £k, 38 R—2
O TEREABOMEH] &35 XR—2 0 [FETRY > —0BEKT57 L7 ~J) T
BHL TW5&$HB D, LD LIBRARY PATH (I > —IT#8EKIFLET,

BEAMTRBNAZRELEZEEG. 64 By FOEFTOV S LN, HHOLRTE—
HITDHRNEYRDIATIUMKRMENTNEINRAERERTSHZEDHDEET,
HAEINWE, FOHOERELHVET, ZOXDRESE. ETED > Ah—13G% TR0
RNEYIDIATIUZEZEREL., ROBRBNAZHBRRL T, HHOLHIE—BT 2H
N 6da by bDITATITVERELET, ~HITB2HONEONERVWEEIZIE. T
F— Ayt —VUNEREINET, TOLT—Z2FHEMICEHET SI21E. LD DERUG RiE
BREEHRELT, 77 AINVD =0 ERMOABRET, 96 R—2D [FNyF2 7
FA4 T EBRLTLIEI N,

$ LD LIBRARY PATH=/usr/bin/64 LD DEBUG=files /usr/bin/ls

00283: file=libc.so.l; needed by /usr/bin/ls

00283:

00283: file=/usr/lib/64/libc.so.l rejected: ELF class mismatch: \
00283: 32-bit/64-bit

00283:

00283: file=/usr/lib/libc.so.l1 [ ELF ]; generating link map

00283: dynamic: 0xef631180 Dbase: 0xef580000 size: 0xb8000
00283: entry: O0xef5al240 phdr: 0xef580034 phnum: 3
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00283: lmid: 0x0
00283:
00283: file=/usr/lib/libc.so.l; analyzing [ RTLD GLOBAL RTLD_ LAZY ]

EBBRMNEE TEAWEAIE, 1dd((1) IT&D, Tz 7 b TtERrnT &
MERINET, 7TV r—2 a3 2EFLEOETDHE, EFHY -5
TEHELIT—Awvtb—I0FKREINET,

$ 1dd prog
libfoo.so.1 => (file not found)
libc.so.1 => /usr/lib/libc.so.1
libdl.so.1l => /usr/lib/libdl.so.1
$ prog

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

A S ANDL: IAVADE ¥

ETEY MR T BT 7 4 )L b ORER/N AL /usr/1ib £7/213 /usr/1lib/64
TT, ZOXIBRBNAZEMTDITIE, crle(l) 2—F 4 UF 0 TERT 2E
TR T 7 AV Z2HERALET, 207 70U, IELW TEF/SR ] TERS N
Moz TV r—23a VIZDWTHRRNAEZRET 2HEITHERNTY,

AR 7 7 A IVDMERR S 15T 7 )V FOFFTNE, 32 EY h 77Uy —2 a > OgEIT
/var/1ld/1ld.config. 64 Ew 7 TV r— a3 > OHEEIZ
/var/1d/64/1d.config T3, ZD7 7L, ATFTLED, TNTNDY AT
O TVr—2a I RTCICHEELET, T 71T ZNLUSNOEFTIZ BIERT
&, FETHFY > —D LD_CONFIG REAKZMML TINSDT 7 1)V ZREIRTE
F9, BEOHIEIL. BRT 7 IV ET T4V OB A F—ILT BEITT A
~ T BEEITERNTT,

AN T =2 >

ETEY O —1d, SEIFELRFNA NI T M=V RERTEET, 20k

c—=2 0%, T4V, TEFNSA] . BEAMMEEBEBROERICHHTEET,

B $ISALIST-%¥E% 7T Iy b7 —ALTHEITTEDLRA T4 Tiafadtzy NIRRT
5, 331 R—=T0 ety NEEDHEA T b E2BIE,

B SORIGIN-A TPzl FDHEAABRITLT 4 LT NI ERET S, 334 R—2D (B
Y AKERROESE ] 2ZBLTIZI N,

B SOSNAME - ARV —F 4 2T AT ADLRENCERT S, 333 XR—20D [T AF A
BEOHEF TV ) #BR

B SOSREL-ANRL—FT 4 VI ATLDUY—=ALN)VZERRT S, 333 R—
DI 2T LEEO]RELA TV N 25

B SPLATFORM - Y¥~ I >0 7OtwHy 1 FITEHT S, 333 X—J0D [P 25
LAEBEOEF T 7 b 2B
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FHAC B AL

TV =2 a YINERT DIKERRE TN THRAAALRE, ETRY 2 —138 S
Tzl UL, BHESHIET N TEETLET.

AT b P URERIC, ANEREOWRESA T o bEEBITREEEN
FHREEOE®RN, K7y AOVICERSNET, 272U, BET IO I LER
WEHAEF T2 bEERL THWAHEITIE. BEACOREEIL. U > VimERIC
BT TEETA, 2L BEEICE, 7227 bAARY —NIZHEARAEND
BZGAFTHIENTES, WY FLABNRELZNSTY, ZOX5255, U
CH—RBFHLWHEREZLN T 7 AIIVA A= 0—8EL TRtk L X9, Efrhy >
A=, HLWEHEEL I— R2URT0ERNH D £T,

BHREBEOIEIERYA TOFHEMIIONTIL, 218 XR—=TY 0 THEBER (ot .y v
Al 22RLTLEI N, HREICIE. RE< DT T2O05 1 TRHDET,

n JET 2RV REE
RV E

FT7V 7 FOHEERRKIT. dump (1) ZHEHAL TERRTEET, ROHITII,
7 74)l libbar.so.11Zi&. [REA 7ty h5—7)V] (.got BV a ) NE
HINHZMENRDH D ZEERT, 2 DOHEBELEIMAAAENTNET,

$ dump -rvp libbar.so.1l

libbar.so.1l:

.rela.got:

Offset Symndx Type Addend
0x10438 0 R_SPARC RELATIVE O
0x1043c foo R_SPARC_GLOB_DAT 0

RAIOMEEIL, BMa2HEMHEE T, 20l &id,. BRESY 1 TE 2RI 1 >
Ty A (symndx) 74 —IVEAEOTH B ENSHMNDET, TOREAETI,
FTIV2T FIBSAERY —ICHRARAENTER—AT RLAZMEHL T, B#ETS .got
FT7ty hEEHTHIBENDHD KT,

2H/HEOBEBETIE. 2B foo DT RLANKLETY, ZOHEBEZT TSES
IZIE, FTRRY 21—, TNETICHARATNLBNET 707 T L SAKERI R
50T RIIVERET DZLENDD LT,
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> 2RIV DR

FTOx NN RN ELBEET G, TR BT ORI E, AT
P hDTURINEROBRBHP S, SO ANOELT TV Mk o TR S
N5 HRIVOREEICE DN THRRLET, ZN5DEMEIER. FArAENDEIC,
3Tz bDOTFT T4 b ELTHAZTNN, dlopen (3DL) OFEFIZRE—RELTH
BRI, 512 FHEICE-> TR, A7 27 FOWERIZ, 727 MAIZE
ENET,

S -V —Thid, BINET 075 L EZOKERBE. BL dlopen
3DL EZHRLUCTAFLEAT D7 MCHEAEINST 72 O VRIIVRRE—R
M TELXIICRVET, AIFORRBE— RIZOWVWTIE, RDIHE, 71 R—2
@T?7ﬁWF®&%JT%E%ﬁ%bi?o@bwyyﬁwﬁﬁtﬁﬁfﬁé%%

WZDOWTIL, 87 R—2D [T 2 RIVRE] THELTWET,

BaA T FTEEREGZTO & O DRIVRRET VMRS NET,
ZOETIVTI, FTRY > —id, U 2V RERICHESSNET Tz by
CHRINEEEMRLET., 2 RX—20 [EE#EE] 22U TEI N,

T 7 +) hOWMER

BRIT 7O I 0E, EBICHEARAEND TR TOKERBERIC My —)L R &
%ﬁ@t\TﬁﬁJ??ﬁWTﬁ@@ﬂ@éTbﬂiﬁ'87N—V@T7>ﬁWﬁ
%] 2ZRLTLFE N, EfTEKY > h—13, %M£H7D77Aitﬁ;®£ﬁf
O I AhEEDICHAAENEEBRITRTEZRHANTY ORIV ERBT 572012,
FTx 7 NEIERIIBRRBRLET., TTHMETTOT T LNGRRBL THE, ﬁ7
Dl M ARAENTZER IR ERERERRBR L ET,

AOETHHELZX DI, 1dd(1) AT 3 &, BNET T 075 LDKFRERIZ
FAIRENTNEFITY A }\é?ﬂi'ﬁﬂ ZEZR, HEA TPV b libbar.so.1
2RI foo DEEBEEITHIZDICEDTY RL X @2\%& L. "O¥EFT0T b
N ET T O T L prog DIRGEREBRTHEHELET,

$ 1dd prog
libfoo.so.1l => /home/me/lib/libfoo.so.1
libbar.so.1l => /home/me/lib/libbar.so.1

EITEEY O —13. foo OWMERZE. BYICEINET IOV T A prog WTETL., X
WCHEA TP b /home/me/lib/1libfoo.so.1 NT. mEICHEEA TV b
/home/me/1lib/libbar.so.1 N TEFL ET,

F- T URIVBRIL, ORI ADOY A AR UREBIROBNENT 5 &, KT
OAA MDD BRREMENH D ET, TD/INT =< 2 AITDWNWT O
W 114 R—=2 0 MEREICBET 2EEHIE THHLTWET., ZHUCRbIBRET
FIZDNTIE, 2 X—=20 TE#EHEE] 22BLTLIZEI N,

EIERTHUH— T
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VA A (interposition)

RONCEIMET T O T LANTY DHRIVORRZITVD., RICEEKFEBRN TREZTT
HENIEFIFY O H—DFT T3 IV EDAHZALIT, BREINZ DRI ORID
HIEN, ZORBEZWREITZILEEZERLTVWET, 2020, AL >RILOE
BDOA DAY DADNGFEET HHE1E. mOIOA 2 AY VAN, EHOTRTOA A
HOAWRENDABRINET, 30 R—T0 [HEFTO 7 FOUNE ] HSHRLUTLZE
=,

[IERES ey

EEEEGE2TOF TV bEERT D E, BRIND ORIV E, EHxERMA 3—6
KEE ORI, ERESNBA Ty MIEEESNET, TR oh—id. 5
TNV DL DHRNVBRRETIEZFERTZRDDIC. ZOFEREMF> TE#ET AT
PV IMSEEYCRIIVERRZLET. BEEMEGERIZ. VO UVRETHEEINDS
EEBRICH U TORMNLEINET, LMo T, -zdefs A7 a3 z2H#RLE
R

EHEESE, LDTOANZZA LD ENNZHEM L THILTEEXT.

B Bdirect 7T alEHEHTS, ZOF T alid. BEINSEA T b
EFDOTRTOEKERREDOENICHEER S EMN T 5, -B direct 7/ a %
FHTSE, BERASAHLOENED, ZiUL. Y UREDIT S RITOSKE
K-zmqmmdﬁfaay%%ﬁ?é@tﬁ@:&f%éoW&—ywFﬁ%
IRIFREIR DB LR A A &SR

m -z direct 7T a EHEHATSE, ZOF T a i BEINEZA TSI b
E. AR ERFETIOF T 3 VIZHEWTIEE S NS IKERR EOMICEERSS
BT D, ZDOF T a3, -z nodirect A7 a > EAL T, KEFERR
COMDEBEEESEZFERHTAENEINEYOEZD I EINTES

® DIRECT mapfile BMZMMAT 2, ZOEIEIE. BEEEAT DML DT 2RIV
FIET D, Hx DT o RIANOBEEESZIET 212, b0 Ig@EkE
NODIRECT T %, 47 R—2 D LEMI ORIV OEFE] #5R

BEEEGETI TR, 280 DRIV HEESKERREESBH oA Tos >
FIRBA —/N—\w REKIBIZHIETEET, 512, ZOTTIVTIE. R U4AHT
DEFDL VR E, TNONEHBEINTWAELZDOL T 7 bS5 RDITS
ZEMTEET,

EEEETIET 74 IV ORBETIMNA NRASINSE =D, {EkhsfHINATY
é%’UV)JAJ}//TJM\ﬁIEIéMé_I EEMNHOET, TN FOETILTIENT, 1
DD VIRIADTRTOZRIIFEL 1 DOERICHEEINE T,

BEHEMEGIRE TS, 7227 bHALT, EDRAAZETO TEMTEET, THIC
E. AT SEI0ABNEE U THE S NDZHEND D ET, RELK
LD _PRELOAD Zffi>THT P2/ M &FHMALMN, U H—D -z interpose £ 7
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2arEMSTHT D FEERTHE, AT 227 MIFI DAL E U TR
SNFET, EfTRYU > H—E EEEEGINLT DRIV ERKT DT, FIDAHL
HELUTHENSNA T2 FERANTRLTNS, P ORIVERZIRET 24T
T bZERLET,

E - EESE G 2 FEITRHTEICT 51T, BREZAE LD NODIRECT 1T X)LV LS DfE %
BRELET,

FI 4N M FEORBREEZEBRTZ2M I T — APV DONEELET., IhH
OFEREZ, HEN, SO0 ZANICBTE2Z0OFEOME—D( 2 AY A THE I L%
AEELET, ZOHID 1 DiZmalloc(3C) 77y IUNHNET, ML TOAI
EoTEDFEDA DAY > ANERSRINSRERH 570D, Z0X5k
T7IUNTOA 2 T —ANOBEEEEIIRITZ2HENDDET, 2L 7
O AND 1 DOEKEBERD libe.so. L ITHEHEHEE L. —FH THOEERBIZRMN
libmapmalloc.so.1 ICHEEHEE T HAREENH D T,

TOVv AICHE—OREZREMTEA TP/ MI. mapfile 84D NODIRECT % fifi
MALTEDHREIA Y T2 —AZERTLDMNENHDET, ZOEFITL->T, &
DA—HF—HbREICEBERKAGT DL, TIHINNDOL VRIIVRRETIVEMHA
IT5LD, RAEEINET,

¥ — NODIRECT mapfile fEfid. I~ RITA 7> 3> -Bdirect ® -z direct
LHABDLEDZENTEET, ¥ 2RIV NODIRECT ZHRIICER LW E, Z
D 2HRINEAT > RITOERITHENET,

HEENETSIND LS

HEREL, FTINDYA I TRITEET. ZoXIE. HilEINZE 7
Ty MW T 2ZROMEICELSHDO T, KOWTNNIZRD ET,

" IS
" RS

TEIRF 2R &3, AT 227 bAGAAENTZ & Z I BITHE LIRTNIER S
BROHREEDOZETY., ORI, —BicAH 722/ ha—RTHEHAINST—4
HH., B8R A >y, BIOMBKGERAE ST 27 b s OBEIFOH LITHT %
HOTY, HZRTIE, HRESNHENSRE N E2%=THR D > —I1338
WTEERA, 20D, IRTORKZRIZ, 7227 bAGHAAENZS, T
T = a I EES £ EES T S0, BRENTE T T ASNENRD D X
ER

MBS L3, 7227 bOETRHICRE TE 2HAEED I ETY, @HFIL.
MEMSIIEF T2 27 M5 KRB LA, BIETRRET 7 1L 5
SEBBIBADIFOH L TS, BEZRETOHNED 2 — )23 21 IILBINY >~
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THRELTWS EEC, BEMT s NAZBETEH LI, Tos—ory U2 r57—7
VDI NIANDIERHLUICEREINET, N6 MJId, plt Va3
EHERLET., 7O =2y T—=TIILOEIT MU, HEBEANDELES I
220 £,

T =2y QU7 TF—=TNOL Y MU BRIICFNHS N L ST, HiliEnNsE
TR > =TS KD ITERSNE T, £ > h—id, BENT s T
Dl PNTRERD VRIVERRL, BReHsma, coko7or—2rv >
UF7=TNDI FUNOIFOH LA, BEEEZEIFOHTLOICL XY, BESHR
Tid, BENEAICIFOHENS X T, BREZEBESEL I LENTEERT. Z0U0
B, DEIE) #EEMPEN5ZENHD T,

ETR) > A—OFT 7 )V M E—RTIE, 70— 0U 27 5F—T )V OHEE

W WICEBERZAEE L THEITINET., 774V b E—RZENTT ST, BRE
¥ 1D _BIND NOW IZXIVESNDIEBOEZZREL £9 ., ZOREABICHZRET S
& ETRY DA —E, ATV RRHHBAENTNS, T TU =2 a P
A ELIIHEST S ETOMIC, MRZRBIOEESREBEEL 7. 2&
2, MEEHZERDLIICRET B E, 771l prog &EZDEKEFDOHEIE I,

HIEN T 7V r— 3 VB ARIThNE T,

$ LD_BIND NOW=1 prog

FTOx 7 MY V2 ATBHEZIL, RTLD Now & L TERSINZE—RT,
dlopen (3DL) T2 LB TEET, U2 H—D -znow A S a izERL
THAT V27 FEBETIE. 72027 MGiAAENZEZICHEEEZE TS E
LTEMNTEET, ZOHBEBEA T a3, ETRIHRELZA TV 27 bOKE
FTRTITHE K LET,

FE - AR ORISR EEESROFIL. FEENZbOTTN, 7o —Jvy0y >0
F—=TIWVI> MU DERIE. U UREOANEL THEMRT2HEBIEL T 2
N7 7 AV AT 2 R EERICE > THIEI SN ET. R_SPARC WPLT30 %

R 386 PLT32 REDMHAEEL I—RNIZiZ, YO0 —IrDU >y F—7)VT> Y
DERMEESNTNET, NS5O I—RiZ, MEMI—- R TEICEAINE
T, 2L, BETITREY 7 AV OMEIFEE I N TS0, U > 7 iRERHITIR
TSNS IRIE, TOEEEL I— RICEER<, Jas—Yvy0y >y

T—ITNDLY A TEEXT,

BiELT —
BEO—BABHEEL I, > oRIIABHINS EZICHRELET., ZOIREEIC
25 &, WUYLEFGHE) S H—DII—Ayb—UNE RSN, 77U —2 3 i
“rLEd, RichlzrLET,

$ 1dd prog
libfoo.so.1l => ./libfoo.so.1
libc.so.1 => /usr/lib/libc.so.1
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libbar.so.1l => ./libbar.so.1

libdl.so.1l => /usr/lib/libdl.so.1
$ prog
ld.so.l: prog: fatal: relocation error: file ./libfoo.so.1l: \
symbol bar: referenced symbol not found

77 1)l 1libfoo.so.1 N TR EIN/ZT 2RI bar IFEETEEH A,

FET 7O S L0 O 7EERIC. 2OV — ROHERBELS M 5 Helk
13, EBRINTWRWEKRRS DRILELTTZ IR enEd, #licONT,
43 R—2 @ TETR[EET 7 1 IIVDIERK] ZZBLTL/Z3 W, ZOETROHEE®E
I5—13, main DY > VREMN, bar DL URIVEBDHAAEN-HE AT
P/ b libbar.so.1 OERS=N—Ja D EFEHALEES. £7213 -z nodefs
FTa i) OREO—ELTHERINZGEEGICRELET,

Uﬂj"%ﬂ”& LTHERASINZS D RIIARE TERNZHIT, a_0)§7’l' T OHEEEL
—MMNFAELEEAEE. TOo TR, Tob A0WHREDEBIZOREAEL F
’é_ BIERSEDT 7 4 M E— }\Z‘N/?IT E@ﬁﬁﬁkbfﬁﬁﬁéﬂé//f}bﬁ\fﬁ
&f%@m%ﬁ@ ZOTT—IREEIE. YT — g OO EZITE S TH S FH
ALET, BHEOLSE, J— %%%ﬁ?%%ﬁAX Lo T, TT—RENFHKAT S
TIED R A DEEHHD. HOIVWERELBZWEEGHLH D FT,

ZOEOTS— %%Ct i, BIEGF 0 I AFREREEA T 27 FOEK
EDOHLESMFZ, 1dad ( %ﬁ)ﬂbfﬁf/ﬁ LTHEET,

1dd (1) £&EHIT-aF T azZEETDH L. ‘é“«“(@{iﬁf%%@ﬁ?bftljﬁéh AN
T@Eﬂﬂiﬁ%@ﬁﬁﬂﬁkﬁﬁ\%ﬁéhi@“ RIS NI TE WA ‘J’\U'T
AwtT—UMEREINET, LRROFITIOF T a w2 FHTSE, /}*(0)429
n%E9,

$ 1dd -d prog

libfoo.so.1l => ./libfoo.so.1

libc.so.1 => /usr/lib/libc.so.1
libbar.so.1l => ./libbar.so.1

libdl.so.1l => /usr/lib/1libdl.so.1

symbol not found: bar (./libfoo.so.1)

1dd (1) &E&EBIT -r AT a Y EIBEET DL, IRTOT—F LEES RO FHRLE
fJ\Lfiéi’Li@‘ X, ZOELSNOHEENHRTERWEEITIE, 2§
A= MERESNEKT,

B 72 7 b OFAHIAD

7z, ETRY A —TiR. TOR AL L WA TP 2/ FERDIAD S
EnS, —BREALREEBRMEL THEXT,
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BREIA¥ 1D PRELOAD 3. HAA TP/ NERIIHEEERERA T DT
L—0%. HE20WEEROT L —LLZEATRY 5722 M) DR ETEE
T, INS5OF Ty MM, BINET IOV S LADOHBT. KERBBRID RN HES
AENET, INS50AF T2l Mld., U=V R) BMBHHE TR > >R
EENE DY TENET,

$ LD_PRELOAD=./newstuff.so.l prog

FNEIT T O T A prog Mam AR TN, KIZHEF TP 27 - newstuff.so.1 N
BiE. TORIT prog WIZEFR S NIKERBRNEEET,

IN6OF Ty MU I NSIEFIL. 1dd(1) Z2HEHALTERTEET,

$ LD PRELOAD=./newstuff.so.l 1dd prog
./newstuff.so.l => ./newstuff.so
libc.so.1 => /usr/lib/libc.so.1

ROFITIE, FaTzirA AT UEM TRENNND X7

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

TR > —13. BRYICHBEBEWTREA 72/ b foo.o & bar.o &Y 2V HRE
L. ABRBU—ANIBEEFSINTWEREA T2V FE2AERLET, RICTZDAETY —
A A=, ZOROHFTRUIZHAEA TP 27 b newstuff.so.1 OFFTFHRAAHS
EEICHET, BINET IOV I LA ETOEREREBEORICHEASINET, 22T
H, IN6OF TV MBI NDEFIL. 1dd (1) ZHEHALTERTEET,

$ LD _PRELOAD="./foo.o ./bar.o" 1ldd prog

./foo.o0 => ./foo.o
./bar.o => ./bar.o
libc.so.1 => /usr/lib/libc.so.1

T NEFNET O T LADRITHEAT S INS OHREIT. Bl L X)L AE|
DA ENSFEBICEDVNTVET, INSOWEBZHERT S &, EENRIEELT
P PNICHEET SO, HILWEEEZRTENTEET., ZOBENHAA
FNA T2 b EHOMUORBPADIEICKD, 204 TPy MITTOAT
Dl MZEIDABRET, 2L T, HWEEI, FEaisiAAAR I NH L WEIKIC
o TREITBEINTLENET,

O bHERTT AL, EENRIAEA T2 7 PNITHEET 2B Z R 2
DA TEET, LW ZHRNNITD T P RINTEI DAL T E T, JTTOREEA
DIFOH UBRE 2 frfe L7225 #HT L WBIRIT WS D OB LB 2 EfT TE X7
ZOHMEITIE, TTOBIEICBEE L 2> > BRIV ITA U T A, 23702 2RI DT
RLUAZMBT HHWEENLETT,
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P HV A BE 6% D 1B I 75 A 9A A

AR —ZENA TV FRHAAENDEE, TOBNF T2V MBMOKE
BRNZWIBRESNE T, T 74 TR, KEBRNH D LN SN2 BIT5H
HRAENETT ., ZOUA 7))L EKERROY ) — 2K ZENRIET R THIT 5N X
T, ZORHT, BEEICK> THEINENEA 72 27 FOSEN, T XTHR
LET,

ZOTFITHFIFETFINTIE, 77U —2 3 > OEREBRBRNTRTAEY —RIZHH
AEN, TRTOT—YOHEBENETEINET, ZOUHIL, NS DKEBRN
DA— RMEFRIZT TV —2 3 VICEk> TERICSREINDNE D NCER

<, fTbNET,

BIEFHAABET IV T, BEGHAIABD T XIVINMENTARFRIRIE, BRIYICSIR
PMTONDETHRAAENEE . BEIEIFOH UEBIERE G 2R L T, KEREROH
HIABERIICZRINDETTEM TSI ENTEET, ERICZHRINRWAT
T MIGAAENRE A,

FECEZSRIT, RNEBETY, ARRSRIEA TS o7 MWL S NIRRTk S
NDREND DD, ZOBREHZT TN TOEREBRILIT <ICHAR TN D NE
MHOET, TDZD, T 500 LIKFRRERBEGAAAITREE L TRY I &I,

HEOHRDBHD A, 73 X=20 THEEENETEINGEE) 22U TE

S, BMA T o/ MEOMESRIZ, ML ThEDHRINEEA.

BIEFGAIA AL, 1iblddbg EWVWITNYF 2T IA4 T T Y BT DY > h—HIK
WWEoThEHEINET, TN F V2R 0HTEEENZDOT, U h—2IE
VDHTERNCZDOTA T I EH5HHAAAD T EEIAET, JA NI AET, TDT
ATV EEBEFAAARTEDLIDIEET S ZEICED, ZOUHIOX MNET
Ny F D THNENEETDHAARIMED ZENTEET,

BIEGAABET IV ERITT EH720ORBEAY v Rid, BHEITE U TKRERFRIC
dlopen() E£/2id dlsym() ZFEFTTHIETT., ZHUL, dlsym() ZROEND7
WG, H25WIEY >V RERITKEBIROARTH 2WEOr —2 a >ibhsian
BEICHRETYT, AR Or—a > bhhn> TWAIKIFRERO X D EMMHEIER
IZDWTIE, BHOY VRSO I— RE/H L. KFEBIRZ BT AABIIRE
95 HINMHE T,

PELEGE A I35 2 WILTHHE DFAABINETINDEEIDITAF TV 27 MHRET S
3. FNENY > —FT a3 -z lazyload &-z nolazyload L £,
INHOFTraid, VI rmEITY RTOMBICE > TREDET., 47
Ta ZHEE UK ERRICIE. A7 a JIEEIN TV S HEAAABIENEH X
NEY, 774V FTIE. -z nolazyload 7 a W ETY,

ROBMZT O T AT, libdebug.so.1 IR T HIKERBRBRMNEESNTNE
9, Bt/ 2 a (.dynamic) Tld. libdebug.so.1 Tk U CGRIEFAA B DR
EINTNET, P2RIVIEREZY > 3 >(.SUNW_syminfo)Tld. libdebug.so.1
DFHrrHBZ NI =T 52 2RIV SBRPIEEESNTHWET,
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$ cc -o prog prog.c -L. -zlazyload -ldebug -znolazyload -R’$ORIGIN’
S elfdump -d prog

Dynamic Section: .dynamic
index tag value
[0] POSFLAG 1 0x1 [ LAZY ]
[1] NEEDED 0x123 libdebug.so.1l
[2] NEEDED 0x131 libc.so.1
[3] RUNPATH 0x13b SORIGIN

S elfdump -y prog

Syminfo section: .SUNW_syminfo
index flgs boundto symbol

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

612 LaZY 2MEE S 4172 POSFLAG 1 1d, KD NEEDED L2 kU libdebug.so.1l 2%
BEGAAHBIND T EZRLTWET, libe.so. 1 FATIC LAZY T T TR ND
T, 7075 LAOHIREIRICHAAENET,

BIEFAABEEATHICE, 7TV —2a TERSND ATV 7 NERICHE
DIRERERE TET/SA ] Z2EBICEELRUTNERSBRVWEERHDET, &%
£, 1ibX.so DY >R EBRTS2DO0F TP/ k 1ibAa.so & 1ibB.so I8
HBHELFET, 1ibA.so 1T 1ibX.so IZHTHEGEEEZES L TWETA, 1ibB.so
HXZDESEZ L TWER A, B, 1ibA.so & 1ibB.so WA I NS BE.
1ibB.so id 1ibX.s0 2R TEE T, Z1UL. 1iba.so IZX> T OF|HAAIRE
o> TWA72DTY, LML, 1ibX.so MBEFHAAAZIND L DIZ 1ibA.so T
FEELEEEITIE, 1ibB.so MBI T DT 1ibX . so Zii A DR WATREME D B
NFEJ, 1ibB.so T libX.so Z2KEMBRELTES L TWTH., TOIEREEITH
Bin [ETNA ] ZEEELELSHEICE, FHOLS —NRETSAEEENH D
ESCIN

BREGAABETIZNLEENNIHND 5T, BF T2 7 M TIET R TOKER
REFDONBEBEEHEEZESTAHI 2RO L ET, BIEGAAATIE. ZOKE
BHRNEL D EFERERENVWEEEET,

- FETRHGRIE G A9A A& W29 51213, BREA S LD NOLAZYLOAD % X)L LISt
DEIZEREL T,
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IR EB L O TIL—F >

HHzEY 70— a JTEIZETENC, ETRY > H—E YU r—rarBK
Vai Ak ENTARGREBNTRIES N REL Y > a 22U L £9. 9%
t22a>Thb .preinit_array. .init array. BXY .init (&, BAT
P27 bOMERIZY > A—ICX o TER SN KT,

FEITRY 21—, .preinit_array ©7 I a > & .init _array & a iy
RLUADRESNTWSEKZETLET, ZNs0BEE. EFNTY KL ADH
B BEFTETINET, EfTRY -3, .init BV a &M LZEKE
LTHEIFLET, 1204727 MT .init BV 2 a > & .init_array &7
2arOWANZTENTWDAEHEIT. TOF T2 7 MU TIE. .init_array
T a ilE o TEREINTVAEKILDBEIIC . init BV > a >PIUEINE
K

EISEITRIRE Y 7 1 )VId, .preinit array &7 2 a >NT [WIHIEERT) Bz
REETHZENTEET, INSOBEKIL. EFHRY D H—NTOB A1 A%
HLUTHEEEZETLKD BT, MOMoMREEEOrIcEITEINET,
MoEEnt) BIgIE. AL 72027 NATITEF I SN ER .

FE-ENEGTIHET 7 IIVHAOTRTO init 87> a i, 32815 RSA4N\M
SHEEEIND OB ADEM AN ALIZES T, 77U r—a > EHENSIERH
INFET, BMWETARET 71I)LD .init BV a3 i3, FOTXRTOKEREZKRD
MHREL Y > a o NEFEINZHET,. BEBIZIFRHENET,

BN A 70 M BT ra bRt TEET, KTk yalThHD
.fini array BELW .finild. BT TP 27 FABEINSERICY > —I
Ko TERENE T,

BT 33, atexit (30) KXo TR TED LD ITERINET., Zn5D
N—F i, 7O AN exit (2) ZIROHLZEE, FREA T2 7 bAS
dlclose (3DL) MMEESN-E T O ANSBRESI N EZITRHEENET,

FITRFY > —1d, . fini array B2 a DT RV AMEE SN TV SBEZEHE
fTLET. INS5OENL. KANTY B L ANHBT 2IEF SIS ICETENE
o EfTRFY > —1d. fini BV a EMN UZBEBELTEITLET, T
PV M . fini ¥V ar & (fini array BV 2 a OWANEEN TS
Bl Z20A TP/ ML TR, fini 723 VICE > TERIN TV DK
KD BT . fini array BV a MU EINET,
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EF-ENET IOV ILAND (fini B aid. 2N T RIANMSREEEIN
27OV ZADKRT AN ALIE>TT T —2a  EHEMNSIERHEINET, 8
WEFTOZSAD fini ©Z > aid, TOTXRTOEKGEEBROK T2 3 >
INEITINDHGIT, RAIFRHINET,

U= KDREL Y > a > EKTEY 2 a 2 OERIZTDW T ORI,
36 XR—=T 0D MIHREBLIOK TV a2 22RL TSN,

PIHERE & T DIEF

ETRICTO AN TYHREB LK TI—RE2EDXI O RIEF TEITITRENE
HWT 5 &3 RERGBROTEES EMRBEEEZEZEATHET, ZONMIE, #)
%aﬁﬁﬁ/a/&%?ﬁﬁ/a/@%ﬂ%% RESRELTEELRZ, ZOUH

ERNAESEEREO IO II DV FEOMEEER LIS ETEHDTT,
L@L I—F—DRFHICZZABDONHMLUWIRH B H D T, IS DR ZHR
L., MIREBINKRTI—RONRZHIET S Z & T, R TFHIMEE/REITRFE)
ENESNET,

Solaris 2.6 X DETD U YU — A Tl ﬁ?ff'agﬁ-ﬁ@%ﬂﬁﬂ REIN—F DN SN B)ERF
ﬁ FHAAENZIEFOW, DED, 1dd (1) Z2HHL THEREINSIEEBROIER

EIEMT Lz, ERRIC, REBEROK T IV — ?/ﬂ[@Z)\HﬂéhélﬂEF . AR EN
tmr&ﬂbfbtobﬂb REBIR DN E ML T 51 Z DHSIERF
T FEFTET EETEF AR BRDE L,

Solaris 2.6 U U —AMm51E, FETHRU > —id, SARAENLA T2 27 b ZEMHEK
IV —hLTURMEERTZ2EDICARDELE, ZOUARE, &F 7227 BN
KIKGEBIROMHBIBIRICIA T, RENTAKGEREROIMNBTREL 2 PRIVEEE
MOEMRENET,

PBRRRE LY > 3 >3, {KTB%{-N){M‘EE’JKIET?&&L CEfFENET. BREODH
LIKFRRORIE S NHE, EROFERTH DA T2 NI ALY — }\‘é
NXEA. EIE‘IE@EF)%{KTB%H@%DHH RET T T a d, mARERNTNEF O
FIrENET. FERIC, KTV —F i3 KGEREROMAHRZREF THEOH E N, ﬂﬁ
f)%‘l‘i@fﬁ6{2&1’?%@%Gi%}%&i&ih?‘:ﬂlﬁf?f%ﬁéX/Li@“o

i AT a ERELEL 1dd(1) EEATSE. AT S OKEBROYIIH
EDNEFRZFRTEXT, 71&:7&;1 ROBFETTOT T L EZ DIKERRIT. T8
RO 2 KEREBREZRLTVWET,

$ dump -Lv B.so.l | grep NEEDED

[1] NEEDED C.so.1

$ dump -Lv C.so.l | grep NEEDED
[1] NEEDED B.so.1l

$ dump -Lv main | grep NEEDED
[1] NEEDED A.so.1l

UoA—ESA4T S «2004 F 4 B



[2] NEEDED B.so.1l

[3] NEEDED libc.so.1
$ 1dd -i main
A.so.1 => ./A.so.1
B.so.l => ./B.so.1
libc.so.1l => /usr/lib/libc.so.1
C.so.1l => ./C.so.1
libdl.so.1l => /usr/lib/libdl.so.1

cyclic dependencies detected, group[l]:
./1libC.so.1
./1libB.so.1

init object=/usr/lib/libc.so.1l

init object=./A.so.l

init object=./C.so.l - cyclic group [1], referenced by:
./B.so.1

init object=./B.so.l - cyclic group [1], referenced by:
./C.so.1

JEE - Solaris 8 10/00 K D ATDO YU U — X Tld, BREAE LD BREADTH IZ X JVES D fE
ERETDHE, U AH—THRERY a7V a % [Solaris 2.6 &£ D
Al DIEFTETITHIENTEE L, ZROTY TV —2a 2L d 5 &
KEBRNEMIT2 0, AR O Z DN EIT /25729, Z OREREN Solaris 8
10/00 2 5 MENIC TN TWET, LD _BREADTH DX EIIME I N, A v —TI3FR
INEE A

PR EAEIL, dlopen (3DL) MEE S NETHO T O AIEME N4 T
P hTEITEDIEEINET., /2, dlclose (3DL) I T BIERH L DFEREL
TTOEANSFHAABFREINDITXRTOL T 7 MIHLU T, BTUEBITH
NET,

KERRZERIORSBWIEF T2 27 "B REET D20, 2 O RIVOHEI
BRI O—]REL THARENET T, P 2RI EEMAAD I E TR D IER
IBRERRZERTEET. UL, KERBRZITXTRLTWRWA TP 27 b
TURIAEEEREMA TS, 7227 MR EROKERRERET 2135478
BENHVET., ATz bOHARABIHHINDG B> &b — MR ETIVITE
EFEETY . COETIVOHE, PIHRELHORTICUE SN2 ORISR 2R
IAEETZTTY, BIESRNS O RIVEGIMRESN TN T, TNETITHLE
N7 AkAFRRZ H E TR D AEEEDH D KT,

AT 20 bOKERBRTEIAZRRGENH 0, KIEREO D DKERHFED L
WWUIEEET 2720, FETR Y 2 — 3@ IIRRE bigt L TWE T, Z oW
RE, PHREL > a E, FUA T2/ MNOBEAT O S NS ENTHET
LEDELET, ETRY > H—I3, BIED PRIVEG ORI, #872%k0F47
TV bOWERELR Y 2 a DT TIIFRHENTW SN EDNEHEL LT, IT
CHENTWARTFNE, O RIREETFIENSRLEICTNZFNH L £7.
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7R EIE. 1dd (1) TR TEEY A, L2 L. 1D DEBUG RIBAKZR
EFLTh—27 > basicEg &56 LiIzk D, ETRICHHREEOE L O ERZFIEZE
RATEFET, %6 R—=2D [FNYFLTI4T35 ] Z2BRLTLIZI N,

R EZFIHTE 5013, BESRZUMTHEE5ETTY. BREEK
LD BIND NOW Dffifl. -z now 7> a > THEINF Tz s b Fi2id
RTLD Now E— RZ#H L T dlopen (3DL) ICL> TERaNA TP/ M T,
H 5D 5 BRI ED TR NE T,

- WIHMEMRBE S NT, dlopen(3DL) ZA L TR N/A TP/ M, 2
DREEN 5 il 2Rk IRt S Nk T,

INETR, =T —DOWRFITIEALD ETDHETHMHREL Y 3 > &k TR
>3 ‘/%%ﬁ@“ééi?i?‘;i&éﬁé%b’(%ibto LinL. REFBERRE L oW1
RE LT OBIRE ML T H7201id, O—T 4 2T AY A EY /7%’;’%@%67‘
HHMETY, ZOHMILIZE ST, %)JHH SE SR T OB 2 FRIATREIC L. AHIDK
BRI AT I K D RIRAMER 2 IE LS9 < LET,

MR EL a7 a > ORNRIERNNBICHA T Z3 W, EfTFRICE
Tz FeffHbd 52 EIck > T, KEMWARIC A NI 7 F &8 IT T EEI N,
FENDKGERRICH T VIR EB LK T I— ROKEZBES L TLEE W, IR
TOFNA TP MCDWTIRERBROENZERL TLZ3 W, 45 X—20 [
BATx 7 MAT v AIVOER] 2ZRBLTLEIWVN, RERKEFEREGEZERL
IBNWTLZIWN, 30 R—20 HEFTx 7 hOUE] Z22BLT7Z3 W0, KF
BIROMBRZBT T IV, PR EXZIIRTOEFICESZNTLZE N, F
T2 hOEFE, EF T hET T U= a3 DORARICESTEEIN
SEMBDHMETY, 108 R—T 0 MEEFEBERDIEF] Z2ZBLTL/Za N,

82

tTtEFaT oy

TF a7 TR TOERERRE TET/NA) Z2FHEL . AUMKAFRROE
HEIT DRI DOENVABZER <T=DIHEH I NN DNOHIRNH D £9,

A—H—=PNA—/{—L—F—TlI7x<. MOEBROI—Y—ID EAFR /21— —ID
MEILDIPE, EITEY o h—137 0 A2 Fa7 70 AELTHELET. [
FRIC, 2—Y—NZA—/NN—21—F—Tl37z<. MOEROI/I—TID AT
IV—7"1D WRz 255, 7°Dt7\bi‘lz="r177ﬂt7\&ﬁfgéhi’9’”o getuid
(2). geteuid(2). getgid(2). BLWgetegid(2) DX aTIVR—T 2L
LTL7ZEn,
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EITE) D=2 T BT IAIN PO RI AT AL MU, R Ey hOFT
217 hOBEINT /usr/lib/secure. 64 Ev hA TP 7 FOBAEIR
/usr/lib/secure/64 TY., I—F 4 UT 1 crle(l) ZHEHATNIE. ¥FaT77
TVr—=2a YAFIEMO R AT 4 L7 NUZBETEET., ZOHEZHA
T2EEIT. EHEZL. YTV b4 LI M) ZEBEDOH HEBANSBEYNIRE
THRENRHDET,

LD_LIBRARY PATH 77 2 U ORBAEMNtF+ 27 7O AHITENTHSHEE.
COEBICES> THRESNIE N T ART 4 LY MU DB, EfTRY > 71— ORMEEH
HIZ MR T 27201 NET, 67 R—20 [EFRY D h—PRETET 4 LY
) Z2ZRLTSZE N,

tEF a7 O AT, TETNZR] BNINNNATHLIEEE. 7 TUr—TaE
723 DIKGEBRICE > THRESNZEIT/NADRENMEHZNET, DFD, /XA
HDOFHEEHT /) DI <HETT,

YF a7 7Ot AT, SORIGIN XFHDILEIZ, TN T AT L2 MUICHE
BEANBEXICBEBOHINFET, 337 R—20D tEFa)5F40] Z2BBBLTLES
(/)o

tF+27 70V ATIE, 1D coNFIG IFEHINET, EFaT7TOERIEF. T
T AV MER T 7 AIVIDEET DBE. ZOBKR 7 71V EEHLET. crle(1l) @
RZaT7 W R=V SR T ZEI 0N,

tF 27 70 A T 1D _s1eNAL IFEHINET,

BINA 727 M. LD PRELOAD BRBEZA%K . £721d LD AUDIT BREEARZMA L
FtF a7 7O ATHRAAENET, INS6DAF TPV MITIVSALELITHE
M7y VA THRELRINERDER U, ZIVSAAIET, BAIO NS AT LY
RUICKRESNE T, BM T 71 IV% (B [/] MDNTWARW) &, filR U7z
RNNADHFNHE > TRESNET, BT 7 LAE BAION AT 4 L2 b
JICOBRREIND Z EITRDET,

TFaTTOEATIE, BT 7 A IVAZERT DKERRI. B0/ X 240K
ZHEALTUREINET, TIV/NAA R/ SA S TERR S NAKEBRIZ, £
DEXEFHINET., 20D, EF2 7 TORAOHREEIL. TIVSAAE/ZIIH
MINAZLDEERERELTSBRENDY =Ty b T4 LY U &, RYERBRADSHE
FRIRET DLENDH D XTI,

¥ a7 O A EERT 2HEI10F, KERRDOER, dlopen (3DL) /N A% D
RIS, XN ZABEBFEH L NI E2BEdLET., 20T, 77U 45—
varHREBRBITRTICEAINE T,
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ZiTRy > rvooar oI 01404
JdJr—A

77°1J’7~:/a>®')‘/7%ﬁ%¢ HRE S NTAKERRIE. T O X ORI E T
FEITR ) DA =L TUBENET ., ZOANZALIIMAT, 77 Ur—a >
W, BN TP FEKETEIEITKD. ZOETHICT FLAAR—ZAZHLE
TERY. 77U Tr—a i3, U2 UmETITHRE S N RERROWEE & [F UK
TR > — DY —ERAZERTE XY,

COBRIEA T2 27 b OREEUIITIE, WS DONORENH D T

m 77U —2 g OPBRERTIIRL., ATy MREREINSEFEETE T
P bEUMTSEZEICKD. EEEREKIEICHIRTE S, EE. AT oK
WOTNF T E NS T r—2 3 D OBEDOEERIC, F0OY—E AN
TWEINBWEEIE, AT FRERINEENWI ERH D

m 7= a3 i, Xy hU=F>2 770 bR ED, BB —E X
FoTHRES, W<ONDOELSDF TV 7 NEITEREINS

BT T MCEMXINE SO ADT R AAR— 2L, ERBICIIE
mEns

TV —a i3 ROMBISFIEEZHEHL T, BMOXEF T2 27 MTT Y
TATEET,

m HEHEA TP M. dlopen(3DL) ZFEHAL TETHOT7 U r—2a D7 R
vxx« ZICEEI N, BINEND, ZOHFEF TPV NFE T 2EKER R
IZ. ZORHETRESNTEMNINS

m BN tEA Ty N EFOKERRIT. HEEINS, INS50FT
T MNOWIREL Y > a >R E NS

m YU — a3, BNMENiEA TP NHOT ORIV E, dlsym(3DL) &
FBHLTRET S, KIZ. 77— a 37— %28RT50, L3 Z0H
LW 2RIV L > TERSI NZBRZ IO

m FT I MIEoTT U= a3 T L7Z# T, dlclose (3DL) ZffiH
LT RLAAR—ZAEMRNTES, RSN T FAOK TR >3 >
X, ZORETIERHENS

B INSOETFKRY H—DA Y T — AN —F 2 AL IEERELZD T —
JRBEIX. dlerror (3DL) ZHHL TERTES

RITRE) > H—DP—E R, ANv ¥ =T 71V dlfen.h NICEFR SN, HEALT
Y7 bk 1libdl.so. 1 ICK>TT7 U —2a  THATES LSRRV ET, X
DOHFITIE. 77 ANV main.cid. —F 2D dlopen(3DL) T7IUDENTHSM
TE., 77U — 3 progld, EFRICINS DI —F > &G TEET,

$ cc -o prog main.c -1d1

UoA—ESA4TSY «2004 F 4 B



EBINA T2 7 b OFRAIAS

BINA 7Yz 7 M3, dlopen(3DL) Z#AL T, ET77O0LADTY RLAAR—2A
WCEBMTEEYT, ZoBEKE. 5I8BELTIyMIIIVAERHEE—REZ2AFL, 77V
F—2alNENLVERLET, ZONYRILVEHHATSE, 77U Sr—2 3>
3. dlsym(3DL) ZHTAH I EICE > T RN ERHETEET,

INAEN, BHLT 7 AIIVATIHRESN TV S (ARTOFIT T/] DHAAEN TN
W) HaE. ETRY -3 —EORAEZMEA L T, YR ALEERLET.
/1 MHEARAENTZNAAIT, TOFEEHEINET.

NS OBRR/NADKRANG, BAOKAFBEFBOREICHEHSNHAEE2FEHTCHD
TY. 67 R=2 D [FTR) P H—DRET LT L7 U 22U TIZE N,
EZE, 77 M )bmain.clid, UFDOXDRO—RT I A2 FPABAEN TN
5ELET,

#include <stdio.h>
#include <dlfcn.h>

main (int argc, char ** argv)

void * handle;

if ((handle = dlopen("foo.so.1l", RTLD LAZY)) NULL) {

(void) printf ("dlopen: %$s\n", dlerror());
exit (1);

¥EA TPV N foo.so.1 ZEET H72012, ETRED > h—13. TOot 2o
RERFICRR S /2 LD_LIBRARY PATH EFIT. U >V H&k prog HICHEI N

= [T 2HTET. T7HI)NMOMBEELT, /usr/lib (32 Ey 4T
P hDOEE) & Jusr/lib/64 (64 B hA TV 7 FOYEE) EHHAL X,

INABIRDED ITHRESN TNDHELET,

if ((handle = dlopen("./foo.so.1l", RTLD LAZY)) == NULL) {

EFRY O h—1d, TOAOBEEDEET AL NUNTIOT 7 A IVET ERE
L¥E9,

F-1lopen(3DL) ZFHL THESINZHAES TPV M. ZON—a D
T7ANETERITLZEE2BEHDLET, N—Ta DWW TOFEMIT, 148 R—
PO IN—Ta BRIy AINEOER] 2R T/E3N,

WA T SOEE SN TWREWESIE, dlopen (3DL) 1L > T NULL /\ >
RVBRRENET., TOHE. dlerror (3DL) ZEHT D &, %E&Ltﬁ@lﬁ%ﬁa%‘:i‘%
IRCTEEXET, RiHlERLET,
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$ cc -o prog main.c -1d1
$ prog
dlopen: 1ld.so.l: prog: fatal: foo.so.l: open failed: No such \

file or directory

dlopen (3DL) WX TGEMENZA TP 7 M, MOA TP 27 MUKIFET D
BB DHEE. %@%f@%%7mt1@7hvxx&—ztﬁﬁémi?O:@f
Ot 2, BEINEF TV FOKREBRBRNTRNTHAAEND FTHRESINE
T, ZOKREBRRBOVY —% [F)—T) EIRET,

dlopen (3DL) IZLo THESINZA TP/ b ERIMEERBNT TICTOER
AA=VD—HTHHELEEHL. T4 TP 7 PN B I ERL. DY
BTHENRN R, 77— a JICRINET, ZOAHNZALICEKD,
FUA TPl bWEEEGEAAEND L2 I ENTEET, F/2. ZOXAA
ZALEFEATEE, T2 a VIZEADON RIVEAFTTEET, &2
12, B L7z main.c OFNCIE, RO K D78 dlopen () MO UM ARAEN TN S
ELET.

if ((handle = dlopen((const char *)0, RTLD LAZY)) == NULL) (

Z DA, dlopen (3DL) MBREINZNZ RIVE, 7TV —2 3> ZF0H00D
B, TOE ADOFERED—HE L TiAAENKERFROF, 2l
RTLD_GLOBAL 7 7 7’ f& ézmidlopen 3pL) AL TTOEADT RLAX
R=AIBMENEF T2 FOH DT VRV ERETEET.

eI 1 AL

EIETHHI LK DIT, EfRY > h—id, #7227 FEREL TaArhE
%, BEATOx UL, HESEIEEZETTLHENH D ET, dlopen

(3pL) ZHHALTCT7OBADY RLAAR—ARRBEBEINZAT Yo7 M, BCH
(£’Cﬁ@ﬂﬁ’d‘é%£%% OR= S

Bz 70— a OB/, 2070 A ENIEZEEELRE®REREEE
Ao LML, ZED dlopen (3DL) MU L &, HKBOKERIR B LS MR Y 7V
F—2alERATALI-Y—ICE> T, TOIEFIEFICEETT,

HEE, FrankiiicioToEasnExd. FErhY > h— 0)772“»}\0)@]
ETIR, WIRRERICHRSROBREN TN TUE SN, 70 AOETRITELE
NI RTUBE S NE T, BHFOUIRILER, BEMHEE SN £,

ZORICAINZZALE, B— K2 RTLD LaZY ELTEEIN TS EEIC,
dlopen (3DL) ZMHAL TEMEINAEF TP/ MCEASINET., ZofRbb &L
T, ATz bMNBEINESNZEZIC, AT/ FOBERBEIRTZT SITEST
TLMENHVET, ZIUL RTLD_NOW E-REFEHTLHIEICE- T, £AI1FY
SH—D-z nowt T a EFERALTERINZEZIC, 7227 FNOZONE
GHERBRTD LK TEAINET, ZOHEBEOLESRMIT, 4 — 7 IKE
DA TVl FDEERRICEEINET,
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F/-, BREER. FE RV IBERL Ry ZICENETEET, 20wy
Ta oBETIH, PUORIBERBNVWDRAETINCERARLS,. ZOHEEEICEE
L7 DOWT, Y 2RIIVRBROFMICESZH TTHHALET,

TRV

dlopen (3DL) L2 THIG LA TP 7 MK ORIV ESHRT AL, E
) > —id, oA BERLEA Ty ]\0)7*)1/75319 ORI ERE
’é‘é%%ﬁ‘é@@i’é‘ BEEEENTWEEIL, dlopen (3DL) 2L > TAFEINA
Tzl MZE. RO THRREINTNEEIICT 74 bOY U RIVRERETILN
ﬁﬁ%éﬂﬂi‘d‘o f:f:“b\ TOvRABER LA TV 7 CORBHEEESND
dlopen (3DL) DE—RIE, ROODDOT > HRIVBREDETIVICIREEINET,

EEMGEERESNA T2V TR ZUTHIRT 2KERRN S B, 2 2R
IR INET., 72720, ZOBRTERRLDZITRTOBHEEIZDOEFAITY,
72 R—T0 NEEHG) 2ZRUTIZE N,

FT 7 hD2DO0REMNIE. ORI RBICEEEEZ2FT, 1 DHIE. 7
7 b URIOBRERHOERT, 2 DI, TO0ANOREA TP 7 MR
BT D ORNOuEETT, AT/ FORBEHITITRODDONRH D FT .

7—J)V R (world)
FT7Yxr M O ARNOMOKRIEA T 7 NN TRESINET,

7 ) —"7" (group)
FT7Yx 7 MI ACITNV—=THOA TP 7 MNTORRRINET ., dlopen
(3DL) ZHEALTATFINEAT P27 MO SERSNAKER—BY Y —, £21E
U CH—® -Bgroup A7 a vERMEHLUTHEIN 2T TP 7 MM BERS I
TAKERIR Y U —1d, EEDOYV I —TEFmRLET,

AT M5O RV DORHIEIZIE, ROBDNH D £,

Ki, (global)
FT2 7 bR, U=V RRZBHEZFEOA T2 NS BRTEE
7,

O—#) (local)
FT 7 RO URIIE, BIUTIN—T 2T 2MMOF T2 7 b6 DHAS
MEINEJ,

FT7 )V MTLD, dlopen(3DL) ZHFHLTAFLEA TPV Mid, U=V R
SURNIVBRREHEO— IV ORIV AEENEI D B TENET, 88 RX—TD [F
THINVEDIRIIVBRBETIV] TR, TOFI7HIIVNEFINEZHERAL T, B
FT2 I NN —=TDA T3 DV THALTNET, 91 R—2

D TRBEFA TS FOESE] . 91 R—=D [N —TONEE . BLR9I9L R—

PO IFTTz REE] TR T FOT DRIVREDIERIC dlopen (3DL)
E-RETyAINBEEEFATZHEZRLTNET,
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FTIFIN DY HRIBERETIV

dlopen (3DL) IC& > TEBMEN/ZEA TPV MTIE. EITRY > h—id. ®mII
BMET IO I LANTY DRIVERRKRLUET, KICETRY -3, 7oA
BIENR iq:' RV W a g o RO T R 7 }‘W’i‘*ﬁ?fbﬁi@' 2RIV E
NRWEEITIE, EITREY > —13, dlopen(3DL) ICLX > TAFSINEA TP
rA &, %@11@“%5114%1@@%*7&%??1/&?

ROBIOENFETTOY TN prog EFAEA TPV b B.so.11Tid, B EKFR
BTN TNET,

$ 1dd prog

A.so.1l => ./A.so.1
$ 1dd B.so.1l

C.so.1l => ./C.so.1

prog 2%, dlopen(3DL) AL THAEA TPV b B.so.1 ZAFLIEHGE. H#
HA 7Pz bB.so.1&C.so.1 ODEERBICHLERS VRIVIN, BRI prog V\]'C
M#EIN, A.so.1. B.so. 1 C.s0.1 DIEFITHMBEINE T, DX D /aHHMIL
r— ATl dlopen (3DL) ICL > TAFSINLHEA Tz NI 7Y r—
Ta oD CIREORKRBIGENENEEZET, LEXE LT
PV hOZRERIRT S E, ROLDITARD ET,

v
v
v

prog A.so.1 B.so.1 C.so.1
3-1 HL—® dlopen () E:R

dlopen (3DL) MHATINEFT D7 Mo TERINZD O HRIVRRIL, ¥
MFEOTOY I TRLUTWET, TOT UHRIIVRERIT, BINFET IOV T A prog M
5. RIEOHAEA TPz hc.so. 1 NEHEAET,

ZOYURIIVRRIT. SAFREN-F TP o7 MTEID LTSN EHEIC K> THYL
INFET, BMET IO T LEZNEFRBICH A ENTZ T TORERBRITIT.
KIS DRIV ARERE D L TEHN, HFILWA T 7 MIET—IL RS 2RIV Ok
REFNB DY TOEND I EEZENWHLTLZEZIWN, ZHUTES T, ittt
P MITEOF Tz FNERARNTS VRNV ERRBRTEET, £/, HiLnt T
T M EEOTI—TEERL, ZOTIN—THNTIE, &4 TP hido—
TV URIIVAIEEZRE £ T, TORD,. YNV —THOEFT T 7 M, hos
N—THREZRNTY ORIV ERETEET,

INsoFHLWAT I ME 7TV —2a s FRIFZEORADOFT T 27 FD
REBERICEK > TEREINS, ﬁﬁ@??ﬁ)l/*ﬁ%iﬂi%%%?iiﬁho mEZ
¥, EFELOD dlopen (3DL) WETEIN/LE T, A.so. 1 ICHBBRENLEIGE.
EITRY) A — OEEE D ORIV OB OMRKIL, prog & A.so.1 TEEINE
9, B.so.1 £/zld c.so0.1 MRS NEH A,
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ZOYRIRRIE, SARAENLESITF TV o7 MCEID Y TENZEIEIC
Ko THEITEINET, UV P 2RIV OBRRHFN, BWET T 0y I 0EIne
EBITHARFTNAKGEBRICEI DL TENET T, ZOMKREFHTIE, O—Hb >
RIVAEEZ T 2R T2 L WA 7227 FNEBRRTEEE A,

INSDOY HRIVRRE Y DRIV AEEDREEIR. 20708207 RLAAR—2Z
«@&A&ﬁj/lﬁhﬁwﬁf@%H ICHDOWT, A7 2x7 MEOBRZERRL
F9., BTSN/ dlopen (3DL) ICBEEH LA T2/ FE2ED Y THZ EIZLD,
EA D7) —7Tld. FU dlopen (3DL) ERE LA TP NEZFMN, ) —7
NOF T2l b EREET DIRGFREGOTORBNTEET,

ZOFTTxr MEOBBREERT D EWNOH&IE. EE D dlopen (3DL) ZEITT
577U r—a AT, KOHEICRDET, 22 EAF T2V k
D.so.1 ICROKGFEREENRH D ELET,

$ 1dd D.so.l
E.so.1 => ./E.so.1

ZDEZE, prog 77U —2ah, EF TPV FB.so. 1 ITMAT, 20k
47227 MTH dlopen (3DL) %%TTbﬁ_c‘:bi'ﬁ"o RORNE, 727 M
DY RIVRBROBRZRL TNET,

| B.so.1 C.so.1

v

prog A.so.1

D.so.1

3-2 D dlopen () ER

B.so.1 & D.so.1 DWHIZT 2RI foo DEBMMAAEN, C.s0.1 £ E.so.1
WD DRIV ELREETIHEEMIAAEN TS ELET, .ﬁ@ﬁ}l/ 7z
WNITBATO 7 FOBRIZES T, C.s0.11dB.so.1 DERICHEES TN, E.so.1
13D.s0.1 DERICKHEAINET. TOANZZALIE. dlopen (3DL) NDELE DI
CHUICEDAFENZAT D27 FOBRBERNEHEEZRMETE200HDT
E
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FT7 T M BB LB OET O R TH I NS 5E. %m%ﬂ@dlopen

(3DL) MWEI NZNEHFIL. FERELUTHRET D ORIV %Liﬁ/uo 7z
711/ BEOA T b w\ﬁ@{iﬁfﬁéﬁﬁ\%é%‘*bi *ﬁ%%@ﬁ‘.@\ﬁé‘
dlopen (3DL) FFOVH L N EfT S Nz B IC HEEZITET,

Kiz, FAUHBKRERREREODHEEA T2V F0.so.1 & P.so.1 DHlZRLE
kP

$ 1dd O.so.1l

Z.so.1l => ./Z.so.1
$ 1dd P.so.1l
Z.so.1l => ./Z.so.1

ZOBITIX. prog 7 7V —aid, &£#EF TPV M dlopen (3DL) Zff

ALTWET, EA TP/ b z2.5s0.1 8%, 0.s0.1 & P.so.1 Wi 5OHLBEKER
BTHD7ED. ZOREBERIZ2 DD dlopen (3DL) MEVH UICBEE T 51l 5D &

=T JV)él'Cba"Li‘é‘o ZOKERMRZERDODMIZRL £,

v

prog A.so.1

P.so.1
-3t K 7B 1R 21k S HELD dlopen () Bk

«.@*fé’% 0.80.1 & P.so.1 DWMAMNT PRI DORRIZ Z2.s0.1 2EATEET,
ZTCHEERODIX. dlopen (3DL) DNEFICR>TE AL, 2.s0.1 H0.s0.1 &
P.so.1 D HFDH TS VRN EMBRTESLILETT,

ZD=®H, 0.s0.1 & P. so 1 DA, z.s0.1 OFEBICHERT >RV foo D

TEMAAIAENTNDIEE, EBRICERETA BN E2TPHTH L3 TEEE

o FHUL. g_@*f?:?U\ﬁ%ﬁ\ dlopen (3DL) FMFUNH L DNEFDOEEEZZITHMNST

T, 2RIl foo DIEREMN, T OHRIMEBINTWVWSE 2 D0*-EFEA T 7 MET

RixB%6,. 2.50.1 A— REEFTLETXRTOMEIL. 77U —2 3> O dlopen
(3DL) DEFITE > TR DWREMENRH D £T,
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KA T2 7 NOESE

dlopen (3DL) L2 TAFSINLA TP bADTF 74N hoOa—H) > RV
OFEMEDE D Y Tid, E— K5[5IT RTLD GLOBAL 777%&.%?6 P
XoT, RIICHANTE £, ZOE—KTIE. dlopen(3DL) J:O'Cﬂ?éﬂ
AT M, VORI ERRBET 72000 =)L R URIVOBRREFHOIETE
NZMMDOF T2 7 MK THERAT S ENTEET,

%7z, RTLD GLOBAL 7 7 7/ W#EE I /= dlopen (3DL) IZL > TAFINIAT
2Pz 7 bid. dlopen() (i 0 D/NAAZEEE) ZHA LY > RIBRRICBFEHTE
i—d—o

E-O—HI S DRIV OAREZE R D V)L — T ORRRER N, DK >RV OH
BEZEZLEETZ 7N —TICE> TEREIN2 GG, 7227 hoafEIo—7
WV ERBOW G ZHFEL 2D DIZRDEY, ZORKET I —TOSHPHIFRENT
b, O LEFEINEEERIZTOEEERD £,

T IN—"T D5y

dlopen (3DL) WX TAFENSEZA T2 bADT I IV EDT—IL RT 2RI
DORBHPHOE D M TIE, £— R5%KIT RTLD GROUP 7 TV ZIFET 5 Z &1
EoT. IN—TIHiNTBHZENTEET, ZOE—RTIE dlopen(3DL) IZ
Lo TAFEINA Tz NI 204 T2l NEFEDO VI —TARNTLNS 2R
NOMBINTEER A

V=@ -Bgroup A7 a v EFEHLTHEELEZA Ty M2Z, 7V —70
CURNBRRHEFAEE DS TH I EMNTEET,

E- TN —TREREREE R D VI — T OMRERN, U —) FRREREELEET S
DTN =TI Lo TEBREINEHEG, 7227 b OBMKRERIZV N —TET—)b
RBFEELEDBDITRVET, 0BT IV REITII—TOZRENHIFRINTDH, 20D
B ETSNEBIETIZOEFERD £,

X7l b

dlopen (3DL) i?fk?éﬂf;ﬁﬁ?ﬂ@ﬂ‘7 PV RN 2BHOF TPV M
dlopen ( 3DL EHERALZSEE, WHOF T2 ME1 D07 N —TICEIN 4TS
NET, IZk D, ﬂ‘7/17 FEWZT ORIV ERELED ZEZ2Pi< T EMN
’6%333_0

REOHIZE, RIOF TV bOBFE, >R E2HBEHOAF T 7 N OHE
BRHICZ AR— T 20ERHZBEEEHVET., TOLELMET. RO2DD A
HZALDNTNNC K T/ T ZENTEET,

n BAIOF TPV bE2FBOAFT VU b OUIRIIMEERIFRICT S
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® dlopen(3DL) ZHHALZ2FHDOA 77 MIRTLD _PARENT E— R7 57 %
AT

RODA T b 2FZBOA T2 7 N OHARNBRKREFERERICLUZSES. 2T
2EHOA T FOTI—TIZHEDYTENET, TDD, BRIIDAT
Pl MI 2FBBOA TV FOBEEBEICHLERY ORIV TEET,

BEAEDF Tz R 2BHDA TP/ M dlopen (3DL) 2FETL. ZNH
DEADOFA TV M. ZNEN2FBOF TP/ FOBEEZMEI TSR U
PURNELII AR THHLENRHLHE. 2BBOF T2 U MIFHRRMEK
HFRGEEOLTEZEITEE AL 208G, 2BHDOA 7Y 2”7 @ dlopen
(3DL) E— Rid, RTLD PARENT 7 7V ZMHL THIETEET, TDT7 IV
£o T 2&HBHOA TP 27 bOT I =T, BRIIRMEGEBIRMRE S N2 D &[F
CHET, B0 TV 7 NMmESINET.

ERRDO2DDF 7=y 7, 1 DRRZEND 0 FT ., HRNIEKEFERRERTT
558, TOKGEHEKREDOHDIT, 2%9@?7/17%@&bmn3m1ﬁﬁ%%
V) —D—BiZ72 572D, dlsym(3DL) 2 L7 D RIIVRBINATHEIC/R D £7,
RTLD PARENT ZfiH L C2HHDA 722V NEAFIT 4G Eﬁ%JJ@ﬂ‘j“/“lﬁ
M3, dlopen (3DL) ZHEA LS DRIV OBRRICEATES X 5 2370 £ A,

dlopen (3DL) IZELoT2HFRHDOA TP bt K PRIV a[EENfEE S Nz
BUOF T MIDSAFIN/HA. RTLD_PARENT E— RIIJLE TMICHE %
H5Z25ZE3H0ETA. TOLDIREIX. dlopen (3DL) WY U r— a3 >
SIENHEINZEE, EREFT TV r—2a > OFOKERFRO 1 DS IFUHE N
e ZFITESFHELET,

LW 2RO AF

70t 213, dlsym(3DL) ZFHAL TRHRED S >HRIVDT RLAZAFTEET, Z
ORI, N RIVES I RIVEED, MO LICICZD L 2RIV DT7 RLAZREL
9, N2 RILE, ROFETY ORIV oOmBEERLETD,

® dlopen(3DL) XA TPV hEREL TRERINDNY Rbe TONY RIVEEH
T2 BELEA T2V NETDEREY ) — BRI 23T NN S T
AN EAFTESD, RTLD FIRST E— RZfHAL TRI NN RIVOBE
3. BELEA T2 FEUNSE S DRIV EAFTTES

®m dlopen(3DL) WK/NAZDMEELTOZBELTESINANS Rbe TONY RV
EHEATAHE, BEEDT SN IRy TORBET T2V hE, ZOEKREY
J— &R T 53T MEENS, P ORIIVEAFTES, W%, HEL T
Pl NIEEFRRET v AN TH D, ZON RIVEFHATSE, BEEDTS
N> <y 7 ED, dlopen (3DL) T RTLD_GLOBAL E— RZ# ] L THiAA
ENZITXRTOF Tz b6 d, P 2RIV EAFTE S, RTLD_FIRST £—
REfHAL TRINEZNS BVOBAER, E#EDToNY > U<y 7 EOREA
Tz NEFMNSL DRIV EAFTES
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. F5B72/\> B)V RTLD DEFAULT 2T 2 &, BEDTENEY U<y TOM
ATz hE, ZOREYY —EHBRT 24T MEENS T RV EATF
TZ5%, ZONCRILVEFHATSE, OHLIEERCZ NV —TIZET 5.,
dlopen (3DL) ZHHAL THAAENZF TP b6 dH, VORIV EATTE
%, RTLD DEFAULT O fIE, MOHLILAH T2 =7 b6 2 2RV HEE % fif
W HEDIEAINDETINE, ACETIVITHD

m FFR72N> BJV RTLD NEXT ZfiHT 5 &, N LIEOY > 7 <y 77U Xk R
FIET H2ROBEEF TP 27 Mo RN EAFTE S

K, —iiar—2A%2R_RLET, ZOHITIE, 7T S—2 a3 V3EFEDT RLAZE
Bt 77 hEBINLET., T U —3 3 213, dlsym(3DL) Z2ff
ALUTEES DRIV EREFT—Y S ORIV ERDTET, Xz, 77U r—a>
. INHDTCRIVEHEHLT, ZOHLWA TPy MHNTRESNDI T —EX
ZRECHLET, 77 1) main.c 2l ROI—ENREENET,

#include <stdio.h>
#include <dlfcn.h>
main ()

{

void * handle;
int * dptr, (* fptr) ();

if ((handle = dlopen("foo.so.l1", RTLD LAZY)) == NULL) {
(void) printf ("dlopen: %$s\n", dlerror());
exit (1);

1

if (((fptr = (int (*) ())dlsym(handle, "foo")) == NULL) ||

((dptr = (int *)dlsym(handle, "bar")) == NULL))

(void) printf ("dlsym: %s\n", dlerror());
exit (1);

}

return ((*fptr) (*dptr));

}

2R foo Ebarld., 77 M) foo.s0.1 NTREINSZE T, 207 71T
B U 2R FBAR IR I NE T, KIT, B foo 1. BE—DF[H bar iT&-> T
return() AT—hA FO—EELTEORHEINET,

LREDOT7 7y A main.c ZEALTHEEINZT TUr—2a > prog IZi&,. KDL
S IMREFRERH D £,

$ 1dd prog
libdl.so.1l => /usr/lib/libdl.so.1
libc.so.1 => /usr/lib/libc.so.1

dlopen (3DL) WIZHEINZT7 7 1 IIVAICIE 0 Rd 256, 2 2 R)) foo & bar
3. prog. /usr/lib/libdl.so.1l. /usr/lib/libc.so.1 DIEFTHRRINE
g,
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N RIVINY DIRIVRBRZBIBT 2 — F 2R L TNWSEEIE. ZORBANZX
LiE, 71 R=20 T2 2RILoBmE] THHLEB DO ERUETIVITHENET,

BERINZD CHRIDEE SN TWARAWVESIE, dlsym(3DL) 3. NULLfEZR L E
9, ZOHE. dlerror (3DL) AT S E, RMOBEDOHHZEZRT I ENTEX
T, ROFTIE, 77U —arprogldd > A bar ZEETEE A,

$ prog
dlsym: ld.so.l: main: fatal: bar: can’t find symbol

WREDT A b

Feill72/\> R)V RTLD DEFAULT 235 &, 77U r—a V3o >RV
FHEETANTEEY, PURIRRR. BRELA TP 7 FEHEEBETHAIC
HFHSNSBDEFUETIVICHENE T, 8 X—2D [T T3 bDT P RIVRRE
T Z#BRLTLEIN, L&A, 77U —2a > prog lRDLS7ma—R
TITAY SBABAEN TS ELET,

if ((fptr = (int (*) ())dlsym(RTLD DEFAULT, "foo")) != NULL)
(*fptr) () ;

Z DA foo ld. prog. /usr/lib/libdl.so.1l. /usr/lib/libc.so.1 DJEDE
TRESNET, ZOA—RTITTAL B, K3-1 DB TRIKIITT 7 AL
B.so.1l ITMHARAENTWZHE, foo DRI B.so.1 & C.so0.1 THhiflkfii L TIT
bNEd,

ZDANZALZE ST, 45 R—=D U4 =022 KR)l] THHELEEEIN TV
BN —2BRORDLOICHHATES, /XU 7))V TRIKRMED H 2 RIFHEEN TR AL X
NET,

DA (interposition) D

FeBl72N> RV RTLD NEXT 2 HT5HE,. 77U r—2a2id. 2 RIVOHEFARN
TROYVIRIIVDOFHERDITBZENTEET, &2 T U r—Tar
prog KRDEDBIA—RTIZT AL EDPHARAENTND ELET,

if ((fptr = (int (*) ())dlsym(RTLD NEXT, "foo")) == NULL) ({
(void) printf ("dlsym: %s\n", dlerror());
exit (1);

}

return ((*fptr) ());

Z DA foo ld. prog ICHEE LA TV FNT, ZOHAEIR
/usr/lib/libdl.so.1 OXKIZ /usr/lib/libc.so.1 MREINET, ZDI—
RT7 57 A2 IR, 3-1 DFITRTEDIC. 771V B.so.1 ITHAAEN TS
BE, foo l3BETAZHEA T/ b C.so.1 OFEITTREINET,
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RTLD NEXT ZfHT5ZEICE> T, P oRINEIDAAEFEHTEET, &R
. A7/ MNNOBEIT. 77227 FORNTHT THIDAARATE, 2K
0. TOBEKOUMEZMETEET, 221X, ROOA—RTIIFT AL kAT
P17 Fmalloc.so.1 NIZEEL £9,

#include <sys/types.h>
#include <dlfcn.hs>
#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 (0);

}

(void) sprintf (buffer, "malloc: %#x bytes\n", size);
(void) write(l, buffer, strlen(buffer));
return ((*fptr) (size));

}

ZOHEAT P/ bE, malloc(3C) DWBEHEETDVATLIAT I
/usr/llb/llbc so.1 DHIZEIDAERD ZENTEET, ZHTHE. malloc

IR BT RTOFENHE LT, AROBEIEIIEENTE D B TEITINIC. DA
iﬂiﬁ_o

$ cec -o malloc.so.l -G -K pic malloc.c

$ cc -o prog filel.o file2.o0 ..... -R. malloc.so.1l
$ prog

malloc: 0x32 bytes

malloc: 0x14 bytes

HBHNIE, ROKDITAHTL TS, Ll LR UEIDAARZIITTEET,

$ cc -o malloc.so.l -G -K pic malloc.c
$ cc -o prog main.c

$ LD PRELOAD=./malloc.so.l prog
malloc: 0x32 bytes

malloc: 0x14 bytes
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-H0RADT I Zw I 2ERT 256, KIET 5 RN & 2 UBITI3E B LS
’C'ﬁ‘o ATOBITIX. printf (3¢) ZEBHEAT SO DIZ sprintf (3¢) ZEHAL T
‘J”\Lﬁ)( wt— 2R L. printf (3¢) MW malloc(3C) AT 2R[REMELNH S Z

CRDREZE N TNET,

FNET IOV IAERREHENCDFEAATENZA TP/ NN T RTLD NEXT &
HHTBZEIckD, PRFRETERREIVALT 7 —y I RMEHTEET, 7272
L. ZOF7 =2y 72 NEA4 727 bOKEBEBRNTHEAT 51T, EBRICH
HAFENBIEBNNHT PRI TED EIFR S RNED, BENKLETT,

MEEF v

U —ICk o THEINZFNA T 7 M, HiLWETRKY > —HBRE2 TR
THIENDDET, Eggﬁl _check rtld feature() ZfEAL T, ETITHERE
TR RE N FEITRE Y /7’3 &> THR— Féﬂfbﬁéﬁ\&ﬁﬁ\%ﬁﬁﬁ ' TEE9, #
EF w7 INDHEEEICDONTIE, K746 2SHL T 230,

96

TINFTITA R
Solaris U > H—iZid. TN F 2T I4 TV Emdb (1) B a—IILARAENT
WET, TN FUUIA4TTYEFERTEE, ETEEOY 7 7ot A& &0 EEM

KEHTEET, mdb(1) EVa—IV&eHTHE, TORADT Ny 7 &35 KK
TITO ZEMTEET,

TNOFTIA4T Y
FNOELTTATIVE, TTV = 3 s RERRORETEBRLED, 5
Ny 7T ERAEIEET. COT1 T 5 ) EEALTRRSND RO 7

i EROEETHDETHISNETN, ZOBEROEHSERT. VU —XT &I
DINCERSNDHENH D FT,

ETR ) D=2 K<ELTHRNE, TNy F 2T T ORMNITIZEFETE /R0
HONHLHARENENH D KT, UL, —RAICIE, BIRRWENZ N ENZXT,

TNy F 71T, BEE 1D DERUG AL THEITLET., IRTOTNvF U
@&ﬁi BE#FHE L TTOEAEBNFE2RH > TWT, T 74 T EIT, R

IR LU TREEINET, ZORELEKIT. 1 DFERITERD N—7 /*a:ﬁ)jﬁ L
“C\ M\E?ﬁt?/\“‘y:\’:‘/ﬁﬁ”f7%31‘3‘%%75‘55@i‘ﬁ‘
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ZOTNyFTFTaEEBIHEHTES M—2 213, LD DEBUG=help &
FoTERTEET, EOBFMET IO/ ILEHHALTH., ZOBREERTSZZ
EINTEET, ZOHAE. 7O AARMK T LAEBRTIOERNPERINET . K
IZHlZERLET,

$ LD DEBUG=help prog

11693:

11693: For debugging the runtime linking of an application:
11693: LD _DEBUG=tokenl, token2 prog

11693: enables diagnostics to the stderr. The additional
11693: option:

11693: LD _DEBUG _OUTPUT=file

11693: redirects the diagnostics to an output file created
11593: using the specified name and the process id as a
11693: suffix. All diagnostics are prepended with the
11693: process id.

11693:

11693:

11693: audit display runtime link-audit processing

11693: basic provide basic trace information/warnings

11693: bindings display symbol binding; detail flag shows

11693: absolute:relative addresses

11693: detail provide more information in conjunction with other
11693: options

11693: files display input file processing (files and libraries)
11693: help display this help message

11693: libs display library search paths

11693: move display move section processing

11693: reloc display relocation processing

11693 : symbols display symbol table processing

11693: tls display TLS processing info

11693 : unused display unused/unreferenced files

11693: versions display version processing

ZOFITIE. EFRY Ch—IcERA T a s ERLTWET, EMat 7> a
WCOWTIE, UU—AZTEICEBZEENHD ET,

BRI $ 1D DEBUG OUTPUT 2T 2 &, MO 7 7 A IV EIEEL S —DRH DI
HHTZDEDITHETEET., Hh7 71V O4ARNCIE,. #EHFELTTOREAID
MFEET,

YFaT7 7T —=2a DTNy F TR ETTETE

EITFRICRAET D ORIV EOERTEEL. BB ENRTNyF T4 T a o
1DTY, ROFTIE, 22000 HEFTo 7 b EICKRERRZEZED. W
WHMZARENET IOy S L0220 EIFCA XD,

$ cat bar.c
int bar = 10;
$ cc -o bar.so.l -K pic -G bar.c

$ cat foo.c
foo (int data)

{
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return (data) ;

}

S cc -o foo.so.l -K pic -G foo.c

$ cat main.c

extern int fool();
extern int bar;
main ()

{
}

$ cc -o prog main.c -R/tmp:. foo.so.l bar.so.1l

FATHRES >RV, LD DEBUG=bindings Zf%ET 5 I LICE > TEREINET,

$ LD _DEBUG=bindings prog

11753: .......

11753: binding file=prog to file=./bar.so.l: symbol bar
11753: .......

11753: transferring control: prog

11753: .......

11753: binding file=prog to file=./foo.so.l: symbol foo
11753: .......

BN R E TER I N2> >R bar 2. 7 U — 3 AVl & 52 B RS
HINET, THUTHL T, BEFEEBE TERINLZS ORI foo id. 77U —
Ta O EZITE S 72, BEDNRIICFOHEINZEETHEEINET. TN
3, BEMSGOT 74V M E— RERLTWET, REZAH LD BIND NoWw WVEE
NTWRHE, P PIVEBIETRT, 77U — a VoMl &2 TS e 17
INET,

LD_DEBUG=bindings,detail Z&EJ 5 &, EEDOHEEMEDEY R L A LHxt
7 RLAICET B EmAE I ENET.

EATRE Y 2, BIROBEEZETTSE, B .plt ICHEL 2T -5 bHESX
BASNDD, ZORICFEET SO UL, BRICERAESINET., REEK
LD BIND NOT &, HOELWAMHEICHREINT, ZOT—FYDOEHER I ENTEE
. ZOEKE, IR SICHT ST Ny F O UEREEBICHAT S &, B S
TRTCOTERBETRET NI FEAFTEET. LLEL, ETHRPRBEICH NS
NHTENHD, TOHE, 7TV Tr—2a>ONT =X ANDKFLET,

LD DEBUG Z T, MB/NADMARNZZRTEET, =& AR KEFERR
DELEIZH A I NZRR/NAD AN ZZALIE, KDXSIZ LD DEBUG=1ibs & i%E L
THERTEET,

$ LD_DEBUG=1libs prog

return (foo(bar)) ;

11775:
11775: find object=foo.so0.1l; searching
11775: search path=/tmp:. (RPATH from file prog)

11775: trying path=/tmp/foo.so.l
11775: trying path=./foo.so.1l
11775:
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11775: find object=bar.so.l; searching

11775: search path=/tmp:. (RPATH from file prog)
11775: trying path=/tmp/bar.so.l

11775: trying path=./bar.so.1l

11775: .......

7T —3 3 prog WICRRER S Nz TEIT/NA) 13, 2 DOEKFERFR foo.so. 1
& bar.so.1 DMRICEEL 52 FT,

INERRDHIET, &2 2RIV ERKRT 28HK/NAIL, LD_DEBUG=symbols &k
ELTHRRTEXT. IN% bindings BREMETHE, ROKDIT, T 2RIVE
Al 7 O AMTERICRRENET,

$ LD DEBUG=bindings, symbols

11782: .......

11782: symbol=bar; lookup in file=./foo.so.1l [ ELF ]
11782: symbol=bar; lookup 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; lookup in file=prog [ ELF ]

11782: symbol=foo; lookup in file=./foo.so.1l [ ELF ]
11782: binding file=prog to file=./foo.so.l: symbol foo
11782: .......

ELRDOFITIEZ. BRIV barid. 77U — 3 prog NTIIBRINET AL, Z
UL, IE—DHEEEZUET 2 &S IfThbilsRECNERNTY., ZOHEKESY
A TOFHMIDONTIE, 124 RX—20 A —FHiE] 22RBLTE3 N,

TN HED 2—)b

TN HEY 2a—IVE, mdb (1) IZFHAAD T ENTES D demd BELN
walker ZIEMLET, TNV HEDa—IIVEFHTEE, BT D h—03FX
FRNHT— I BEERETEET, ETBY -0 T — Y EE2HET I
13, EITEY DA —NENCBET D HHBENSLETH D, £/, ZHUIV ) —X T &R
RBAREENBDET, LAL. INSsOFERIE. FMic) > r3nz7o0 A0k
AR EZZHSNCL, SEIERTN\Y T2MTET,

KOFNT, mdb (1) EETEY S H—DFN Y HED 2 —I)LZFHLZN DD
FUFERLUET,

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

int main()

{

void * handle;
void (* fptr) ();

if ((handle = dlopen("foo.so.l1", RTLD LAZY)) == NULL)
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return (1) ;

if ((fptr = (void (*) ())dlsym(handle, "foo"))
return (1) ;

NULL)

(*fptr) () ;
return (0);
1

$ c¢c -o main main.c -R. -1dl

mdb (1) TNy HEY 2—)b 1d.so ZHBMIZHAA TN - 725513, BRI
FAIAAUTLIZEZ N, THUTED, TNV HED a— )V OWEEZHRTEET,
$ mdb main

> ::load 1ld.so
> ::dmods -1 1ld.so

ld.so
demd Bind - Display a Binding descriptor
dcmd Callers - Display Rt_map CALLERS binding descriptors
dcmd Depends - Display Rt _map DEPENDS binding descriptors
dcmd E1fDyn - Display El1f Dyn entry
dcmd E1fEhdr - Display Elf Ehdr entry
dcmd ElfPhdr - Display Elf Phdr entry
dcmd Groups - Display Rt_map GROUPS group handles
dcmd GrpDesc - Display a Group Descriptor
dcemd GrpHdl - Display a Group Handle
dcmd Handles - Display Rt _map HANDLES group descriptors
dcmd List - Display entries in a List
demd ListRtmap - Display a List of Rt Map’s
demd Lm_list - Display ld.so.l Lm list structure
demd Rt_map - Display ld.so.l Rt_map structure
demd Rt_maps - Display list of Rt_map structures
walk List - Walk a List
walk Rt_maps - Walk a List of Rt _maps
> ::bp main
> r

TORANOENA T2 ME, U7y 7 Rt map &ELTREEIN, 20U >
Iy NE Uy TUAR ETEHINTVWET, 702D TXRTOY >
< 71d Rt_maps AL TERRTEET,

> ::Rt _maps
Link-map lists (dynlm list): Oxffbfe0d0

Lm list: Oxff3f6£60 (LM ID BASE)

Link-map* ADDR() NAME ()

0xf£f3£9040 0x00010000 main
0xf£f3£9460 0xf£f3b0000 /lib/libdl.so.1l
0xff3f977¢c 0xf£280000 /lib/libc.so.1

Lm list: Oxff3f6f88 (LM _ID LDSO)
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0xff3f8cc0 0xff3c0000 /lib/ld.so.1

fEx DY > <713, Rt_map 2L TERTEET,

> 0x£f£3£9040::Rt_map
Rt_map located at: 0xf£f3£9040
NAME: main

ADDR: 0x00010000 DYN: 0x000207bc
NEXT: 0xff3£9460 PREV: 0x00000000
FCT: Oxff3fe6fl8 TLSMODID: 0
INIT: 0x00010710 FINI: 0x0001071c
GROUPS: 0x00000000 HANDLES: 0x00000000
DEPENDS: 0xff3f96e8 CALLERS: 0x00000000

F 7Y MD .dynamic ¥Z7 2 a i, ElfDyndemd ZH L THERRTEET,
KROFNL, RAID4DDODL M ZEFRRLULTWET,

> 0x000207bc,4::E1£fDyn
E1f Dyn located at: 0x207bc

0x207bc NEEDED 0x0000010f
E1f Dyn located at: 0x207c4

0x207c4 NEEDED 0x00000124
E1f Dyn located at: 0x207cc

0x207cc INIT 0x00010710
E1f Dyn located at: 0x207d4

0x207d4 FINI 0x0001071c

mdb (1) &, BET L —V KA FERETHEZICETHHEHATT., KROHITII,
BE%L foo () ICTL—URA D NERELTVWET, foo.so.1 IR L T dlopen
(3DL) MEFTINDETIE. 2L 2 HRIVIT Ny HIZESTRATHSIZH0ND
57, BIETL—URA L NERETDHE, BN T MGARAENTZEE
2. BRI VL—URA 2 IOERESINET,

::bp foo.so.l'foo

:c

mdb: You'’ve got symbols!
mdb: stop at foo.so.1l'foo
mdb: target stopped at:

>
>
>
>

foo.so.1'foo: save %$sp, -0x68, %sp

ZORHT, HilWA T2l "igismhENE L7,

> *1d.so'lml main::Rt_maps
Link-map* ADDR () NAME ()

0xf£f3£9040 0x00010000 main

0xf£3£9460 0xff3b0000 /lib/libdl.so.1
0xff3f977¢c 0xff280000 /lib/libc.so.1l
0xff3f9ca4 0xff380000 ./foo.so.1l
0xff37006c 0xff260000 ./bar.so.1

foo.s0.1 MY 27X v7Id, dlopen (3DL) MERINNT RIVERLTWE
¥, Handles Zfifld25 &, N2 RIOEGEREZREBATEET,
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> 0xff3f9ca4::Handles -v
HANDLES for ./foo.so.1l

HANDLE: 0xff3f9fe60 Alist[used 1: total 1]

Group Handle located at: O0xff3f9f28

owner: ./foo.so0.1
flags: 0x00000000 [ 0]
refent: 1 depends: O0xff3f9fal0 Alist[used 2: total 4]

Group Descriptor located at: 0xff3f9fac
depend: 0xff3f9ca4 ./foo.s0.1
flags: 0x00000003 [ AVAIL-TO-DLSYM, ADD-DEPENDENCIES ]

Group Descriptor located at: Oxff3f9fds
depend: 0xff37006c ./bar.so.1
flags: 0x00000003 [ AVAIL-TO-DLSYM, ADD-DEPENDENCIES ]

N> RIVOEEFRRIZ. dlsym(3DL) BRZMZT N RIVOA TP 7 M ERHT
)20 TDIARNTY, ZOHITIE. KERBERIL foo.s0.1 & bar.so.1 T
‘g_o

E- LOBE, TNV AED 22— )V OBREDEEREI/SABNITIZ> TWE T, EER
a2 R, HRAAE BROENE, VU —A T LIRS @ERH D £9., Bf
WD AT L THATE S IEHBHEREICDNTIE, ThETnov a7 IVERIEANIL
TEZRLTIES N,

102 U Hh—&ES5A4T751)«2004 F4 R



nli

ot

HHEF T

HEATOz 7 M U h—itEs TERENAHEAERD 1 DTHD, -¢a 47
Ta ERELTERINET., ROFITIE, £EF TPV b 1ibfoo.so.1 Id.
AN T 74) foo.c MBAERRINET,

$ cc -o libfoo.so.l -G -K pic foo.c

HEAT P27 LR 1 DEEFEROBRERERF T Mo ERENS
FRTENRVWIZ Y bTY., EAFT 27 NI, BIETART v 1L EREL T
FTRRE T O AZBRT 2 ZENTEXT., AT 27 ME, TOARIIIRT
X2 RO TV =2 a Ik THAETEET, ZOLHIIEAFTV
N DEEINIIEFIIRELSBLAREN D 5720, ZOETIE, U A—DIOHH
BRI OWTHIOEL D HEEL <@HBIL X7

HHEFT D7 bEEETIREY 7 1V MoE 472 27 MTHEAT %123,
FTHEF T/ FOARERLRE AT 7LD > U REICER AR TR0
FRA, ZOU IRED, ANEELF TP 7 MITXRT, ERPOE 771
DFHBT KL AZEMITEMESNZHBEOLEDITHREINET, HEAF T2 7 0T
NTOMEREN, WO T 7IVIcE > THEHAIREIC/ZD 9,

ANENEHELF T MITRT, 20T 7 7 IV OIKRGEERIZAEDET, 1
N7 7 1INVRITIE. ZOEKERBRZRLRT 5720 0DBOBEERINMEFINE T,
TR =13, ZOBHMEMRL., Efralge 70 ZAERO—BEL T, NS
ODBEAT 7 FOWNHESETLET,

ROFTIE, TNV BREEETHREANTOREAS 77 MOFREKEICONT

HL<HIALET. CNOOBEICOLT. 21 A=) [HEIFY > 7] 2800
TLEEW,
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CRESVIED

U2 A—dETRY -, 77 AIACE>TT 7 MIVERRLEEAL, 771
WETRTHREINT, O ELF Y1 70VHESNET (184 R—2 D TELF

Ny F—] #BR), ZOBEHRNS. UH—ZT 7 AV OUBEHEHEL T, 7=
U, A T2zl Ml 32 AOIVEREBEELRIETREROEE50—&
LTHEHINAMNICES T, 2 D0@MAHKNDDEEE5NITHNET,

HEFT Oz ME ANAINVREO—HELTHERINSHEG, U h—I
Yo THmamsNTUEINET, INSO®AEF TV M, U h—iciESn
2% RTO—ETHRINAE T 7 1IVAICK > THRETEXTN, U H—D51
TIURBREREERHT 272010 -1 AT > a > elHT 245N TT, 30 X—
PO EAEFTO s O] ESRLTZE N,

ZDY H—NIZERT 24T 7 ML, BEEEE 1ib CHEER . so 21fF
ETHDNENHODET, & %I1E, /usr/lib/libe.sold. 3 /N1 )VEREICHEH
TEDEECIATIVDOHEAT o7 FRIFETY, HANCEL- T, 64 Ew bodt
BATxr M, 64 EMNEEND 1ib T4 L MDY TF 4 LI MU ICEMNE
T, =&, /usr/lib/libe.so.1 @ 64 Ew MiRIZ
/usr/lib/64/1libc.so.1 TT,

HEAT o7 MI EFBREO-EL THERINDGE, EFEY > h—

o THmAMSNTUHEINET, BHRICHES TSNS ﬁﬁ7/lﬁb®
AT —AEEETELIDICTBINE, £EF T2V hEN—23 0 FBE5D
P77yt VI LET,

N—=aME Ty A INVAIL. B, .so BERHORKRIIN—3 0BENHES ENVD
BRZ2E0DFET, 22X /usr/lib/libe.so.1 1. EfTHFEREE T H e e/ E
CITATITUDN=2ar1DHEF TP NERTT,

HEF T M, AONAIBRENTOFAEZE><HHEL TWRWES
13, PERD 1ib HHEENZOHAMNSHIRIND ZERHVET, ZOHTITVIE
THHEFT 7 SOHICIE. dlopen ( 3DL PHCHERINEZ T T NH
DET, EBEOT v AII A TERTZD BEERE  so l3fTITBH T L HEREL £
9, £z, —HEOY T MUz UU —XT#\ﬁﬁj“}Iﬁ FOELWHEEGZITO 28
IZIEIN—2a D BBOMHETT, N—2a  BBOMNITHIIODNTIE. BES5EESR
LTLZIWN,

¥ -dlopen (3DL) THAINZIEA TP o7 NEITEE. 4R [/1 BMIhizn
iy I HELTERINE T, ETRY -3, ZoHAZERL T, EBO
Ty AINVERRTEET, OV TIE, 75 RX—=20 BINA T2 7 hDFHA
B #BRLTIEI N,
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EFT T 7 bADRLER

EFARET v ANV ERZEEA T o/ S TOKREBBROREFIZ. T 74 KT
i, BT HEL T MN) O —ICE o TBREIND EEDT 71 IVAITTE
DFET, ZEZIX ROBWFETARET 71 I)Vd, MCHEEATP o b
libfoo.so IZX LU THEINE T, [F UKEBFROMIRIZELZD T,

$ cc -o ../tmp/libfoo.so -G foo.o
$ cc -o prog main.o -L../tmp -1lfoo
$ dump -Lv prog | grep NEEDED

[1] NEEDED libfoo.so

$ cc -o prog main.o ../tmp/libfoo.so
$ dump -Lv prog | grep NEEDED
[1] NEEDED ../tmp/libfoo.so

$ cc -o prog main.o /usr/tmp/libfoo.so
$ dump -Lv prog | grep NEEDED
[1] NEEDED /usr/tmp/libfoo.so

EROFINRT LI, KEBREREHETIIOANZXALTIE, 21 IVFED
BV TAR—ENECDHHEENS D ET, £z, U IVHEERICBREINS I
BEATOx U FOMNEN, A1 A=V ENZIATLATORELFT T 27 OB
W fEERBDGEENHVET, KEFEEAREHEETLHIEID—ELEFREL T,
BFA T2z MI, TNENORHICT v A IV AEREFTEET, FLF TP b
. 207 7 AINVAICE S TEITRICERINET,

HEF Tz 7 bV > IER, -hA T az2ERT5E. FOETHEAZLE
FTV 7 NERICERETEET, ROFITIE. {ELF TP KDEFEL
libfoo.so.1ld. 77 AIVARKICEEINE T, ZOH AL, Tsonamel EFEL
NnEx9,

$ cc -o ../tmp/libfoo.so -G -K pic -h libfoo.so.l foo.c

KOFENE, dump (1) ZEH L T SONAME # V2§D M EZHM L. [soname]
DitdrERRT 5 HiEERL TWET,

$ dump -Lvp ../tmp/libfoo.so

../tmp/libfoo.so:
[INDEX] Tag Value
[1] SONAME libfoo.so.1

D > =0 lsoname] Z#GOEA T/ NN T2EE, £ oE 771
JVNIZIREFERIfR E L CREE S ND DI Z D4R TY,

I DOBIN SERIEITRE Y 7 1 )L prog ZIERRL TWB EXIZ, ZOH LWWN—
Pa>® libfoo.so WMEAIND &, EITARET 7 1INV EIERT H72D0D 3 DDH
RITXRTICL > TR UEKFREGRNREHFEINET,

$ cc -o prog main.o -L../tmp -1lfoo
$ dump -Lv prog | grep NEEDED
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[1] NEEDED libfoo.so.1

S cc -o prog main.o ../tmp/libfoo.so
$ dump -Lv prog | grep NEEDED
[1] NEEDED libfoo.so.1

$ cc -o prog main.o /usr/tmp/libfoo.so
$ dump -Lv prog | grep NEEDED
[1] NEEDED libfoo.so.1

FROFTIE, -h AT a id, B (simple) 7 7 A VA EEE T H72OITHH S

NEd, DED, AN [/] BFEETA. ZORKTIE, EITRY >0 —2KHRI

EHEALTEBEOT 7 1V ERRTEET, dFMlICDOVWTIE, 66 X—2 0 HEEFT
Tz bOERERROBER] 2SR TSN,

T=HNATNOHEF TP FDED RS

HEF TP MT Tsonamel ZiLET D ANZALE,. EF T2 7 W7 —0h
AT IATTUNBABEINBLEICEETT,

T=AA TR 1 DREFEROEF Ty M SREEL. BINETIIREY 7 1
WEZRBEEA T2 bEERT2OIFHTEERET, EF TPV ME U
CUREDRMEEITTDIIT — A TSt TE R, PO 7 7 1))
CHERS S N O BAETRES 7P/ FOWE ETES T, YA T sl E N
HEF TPz ML, ITXRTKAERERE L TRl NET. 7 —Hh 1 THIHOZEM4ED
FHHICDNTIE, 29 R=2 D 7= T | 25 TIZE N,

T = A THRBEFZRDARNL) > —ICX> THREENT, YA THET—hA
THRNOF TP 7 FOEFETIZD T, KicHlEZRLET,

$ cc -o libfoo.so.l -G -K pic foo.c

$ ar -r libfoo.a libfoo.so.l

$ cc -o main main.o libfoo.a

$ dump -Lv main | grep NEEDED

[1] NEEDED libfoo.a(libfoo.so0.1)

COERAERED T 7 AIVINEFTIRFICHEET 5 R LA lnnizd, EFT
227 bAIC Tsonamel 25 X 253K, KEFRROABRETR T 7 1V # 2 K
T HME—DFETT,

E-FEGRY AR, YA TS FA T bEMBHLE A, LS T,
TOBITIE, BEBIEF T 2/ MEGERRET =11 T ofiith LT, E7RER
BETHEHATESLITTHHENDHD LT,
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EC EADLCIES

HHEFT OV SR EITRRE T 7 AV ERISHOREF T2V bl T 57
OIHHEINSHE, U< DNOBEGHEMEELIMTLET. N5 ORE
CRD. BT 7 MV S NDKAFERRA TN TR —EEBRD £,

KAFBRAOWmRIL, U P IVRENDAN T 7 ANV ELTHERSNS 2 DOHRAEFT
Pl FIELS5BEU Tsonamel ZFOLHEITHAET HAIREMENDH D £3. KITH
ZRLUET,

$ cc -o 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

FLER SNz Tsoname) ZHzWHkEFT o7 b T v A IVEMN, FLCY > 7 RE
iz S NZRIO-EF TP 7 MO [soname) I—HT2HEEICH. FHEOT
T —IREENFHEEL FT,

ERRTOEL T2 27 b DEFTRAN, T OKERRD 1 DIC—HT2HEI12H,
U —3AROERZHRE L LT,

$ cc -o libbar.so -G -K pic -h libsame.so.l bar.c -L. -1lfoo
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

KEFEERZFOREF Tz b

HEF T NI MEOKERRERDOIENTEET, 67 R—I 0 [EfFFEY
SH=DRERTEHT 4 LU MU TR £EA TV FOKERBRERRZ T 2720
ICEFIY =T IRBHRANC DOV THHAL TWET., 54T 7 bY
FIFINWET 4 L7 FNUD /usr/1ib (32 Ew hF T2z 7 hOEE). 2
/usr/1lib/64 (64 Ev AT 7 FOEE) ITBRWE X1E, ETRFY > —ITkL
TRZBGH RO R T HHENH D ET, COROFRLERRT HDITEE
SINDANZALZ, U A—O -RAT > az2FERALT, KEFERFBERFOAT
Ty N TETNRA] BT 2E0NIHDTT,

KOFITIE, ELT P77 b 1libfoo.so ld. libbar.so 2K T BKERRZ
5FE9, UL ETRHFICT 4 LY MY /home/me/1lib IZH 2D EFHINET
M, BWGEIET 74V MIBICH 25D ETHIL £7,

$ cc -o libbar.so -G -K pic bar.c

$ cc -o libfoo.so -G -K pic foo.c -R/home/me/lib -L. -lbar
$ dump -Lv libfoo.so
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libfoo.so:

**%x% DYNAMIC SECTION INFORMATION ***%*

.dynamic:

[INDEX] Tag Value

[1] NEEDED libbar.so
[2] RUNPATH /home/me/lib

HEAT P27 b TR KERERERRT 2720108 TET/NA] TRTEREE
THBENDHDET, BINEFTTREY 7 1IVITHRES N [FET/NA BTXRT, B
HIEITATRE Y 7 1 )V DIKFRIR MR T 5720 I TSN T, Inso TEfT
AL 3 EF TP 27 bOKRERBRERK T DZOIEASNS ZERBHDEE
Huo

ZHUCH LT, BRIEZH LD LIBRARY PATH IE. K0 KMol H#EPHZ RS £
T, COEREMAL TEESNENZLITTRT, E ) > h—ick-> T, TR
TOHREA TV 27 MEGEBREMRT 20 ICEHINET, ZORELKIL, %
TR > —DORBINACHEE 525 M ANZ AL EUTHEMTT A, "
RY 7 bz 7 TIETEBRTFEALBNESICLTLSZI W, FHfllid. 67 R—2
D TFETR) A=K T DT L7 MU 2BRLTEE N,

108

KB FR DIIE 7

BFETRRE Y v AV ERAEF T O/ bR CHBOIEF T = 7 M LTk
FRGRZRDHEI. A 727 oML S N5 EF 23T K #2722 nTREME Y & O
ESCIN

AR, EF T2/ bORRBEEN, ROUKFRERZRFD 1libfoo.so.1 &AM
L7zbDE-ELET,

$ 1dd libfoo.so.l
libA.so.1 => ./1libA.so.1
libB.so.1 => ./1libB.so.1
libC.s0.1 => ./libC.so.1

ZOHEAFTO I FEFEHL TEINFEITRIREY 7 1 )b prog Z1ER L. 1ibC.so.1
12t U T RRIREBERZER TS &, AL T2 FOJEFIIRDLDITRD
35‘3_0

$ cc -o prog main.c -R. -L. -1C -1foo

$ 1dd prog
1ibC.so0.1 => ./1ibC.so.1
libfoo.so.1l => ./libfoo.so.1
libA.so.1 => ./libA.so.1
1ibB.so.1l => ./1ibB.so.1
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HEA TPV N libfoo.so.1 DKIFRIFRICH U THRE L2 UBIEF O5M. 8
RISETTRIRE Y 7 1 )l prog Z ML 2356, RiESNEH A,

IRV OEIDRABE init BV P a DO ERICEER T HHREE L. HEA
T2 bORBIEFTD DX D R EEDOAREIEICIER T H2BENH D T,

TA4NFELTOHREFT 2 b

HEFA Tz M. FNOMRBTEZ AT —2AD [T 4)V% ] ELUTHRET
BEIICERTETY., ZOFETIE, REXEF TSV bANO T4 INIY A1 H
Tz —AOEAM TN b ET, RELELT TPy MIETEICY O RIVEEZ
BETHHEDT, T4 T o —(T4IVFZRHR)) ELTERENET., T4
FT4—] 1F BEA TV FERUEDITHEINT T,

T AOVZ BN, BITERRENS O ST IVBREZMSBLT 2 AN A LR L F
T, USIUWRERICIE. TN Y T —AIHET S ORIVBRIE. T4
I URIIVERIRRINE T, EFFICE. 74NV T2 —ATHEET S
CHRINBRIIREBHEA T2 MUY ALY RNTEET, #HEA TPV M.
FTNEBEN T 4 NI ELTIRBTEITRTOS Y T —AETEETEET,

T AIVFIEIZIE, RITRT 2 DDENH D LT,

EHET ¢ )L & LER
DT 4NN THEERDDIE,. T4 INVIUEHRDA > T2 —ADT 2R
=TIV NI TYT, EFRICE. 74070 —1 T4 2R
NEROEREZRMET L2HENDH D FT,

U h—0 -r 7502 ERTBEE, 120772 —ANTEHET )& &L THEEE
HEIICERINTT. 207 TTE. EITRICO ORIVERZMGET S 1 DU L
DT TN T 14— DEAFIZLEELET,

EBITRIZ T4 0T 40— OUBENTERWEE®, 740740 —1 NIZT7 1)
T URIVINADINSIRWEEIL, ZOSCRIVREBTIE 74074 —1 134
FwTEINET,

BT 4 )L & AL
ZDT AN UEIIRERET ¢ VYU ESEL L2 AN A L ERAEL F908, i)
TANIA I T2 —ATHIET BT 4 —IVNy VEENT 4 VI ITEENET,
ETRFIZE, 74074 —] DO ORIV EROFREZEMHETEET,

V>h—D -£ 7572 T2E, AT x—A3MB 7 4 )5 &L THRET
BHEIDITEEINET., ZOT7 TV, ETFRICT ORIVEREEMIGT B alREMEN
HH1DULED 74N TF 14— OAFIEHEELET,

(T4 )T —] ZRFBCUBTERND, HEWE TT 4 IVT 40— NICH
By 7 4 WE S DRIVDRRDINSIanE, T4 IIVIRNDY VRV ORENER SN E
7,
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FRET ¢ LY DARL

U ¢ )Y 2R T HITIE, FT TNV YUHZEHNTS (T4 I)VT 14— ZEE
FTHZLENHDET, ROFITIE. 2RI foo & bar 2T D 74 )L
F4—] filtee.so.l1 ZHEELFT,

S cat filtee.c
char * bar = "defined in filtee";

char * foo ()

{
}

S cc -o filtee.so.l -G -K pic filtee.c

HEF T2 7 ML TIHREEINETRTDOA Y T —AZ T4 NI ELTES
T2 U Hh—0 -F I 7&2GHLTEOREF TPV N2 T4 L5 ELT
EFELET,

KOBITIE, £BEA TPV b filter.so. 1 M TI 4NV ELTEEINTNET,

ZOHEFEFT 7 ME. BRI foo & bar BIEMHEL. FNHEED 7 0))

F 4 —] filtee.s0. 1 DT 4V HFTHD I EERLTNET, ZOHFITIE. a2/8
ATRIAND -FA T a b eBRLARNEDIC, BEZAH LD oPTIONS AV X
NTNET,

$ cat filter.c
char * bar = 0;

return ("defined in filtee") ;

char * foo ()

{
1

$ 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] FILTER 0xfb filtee.so.1

B ETARE T 7 AV BHEAEA T2 7 S EERT D72 DITERET )4
filtee.so.1 Z2ZWBTHEE, U H—I13T74INIDI 2 HRIILT—TIVOIEHEMH
AL T ORISR EITWET, LML, BETFRHFIIC I INIDL ORIV ERRT S
EL T T 40T 14— filtee.so.1 NI SHITHARAENET, EfTHY > h—
FZD 740574 —] ZHEHALT. filter.so.1 X TEEINZT ORIV 2
RRLET, 2D T4 T4—1 DEDODMNERWS, HDEWE 74T 4—1 N
WCITANI T RIDBEDMENEEIE. ZOYCRIVREBTED T 4 IIVYIEA
FwTrINET,

ZEZR, ROBYETAIEE T 7 1 )L prog i, > > HR)l foo & bar 2B L F

T, INS5DTHRIIE. T4V filter.so. 1 MEDY » U RERICHELINE

§, prog ZEITTHE, foo & bar B, 74 J)V¥ filter.so.1 M5 T,
(74T 4 —] filtee.so.1 MEBEINET,

return (0) ;
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S cat main.c
extern char * bar, * foo();

main ()

{
}

$ cc -o prog main.c -R. filter.so.1l
$ prog
foo is defined in filtee: bar is defined in filtee

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

INSOHITIE. T74)vT4—] filtee.so.1 D7 4 IIVFIT—EICEEMMIT SN
TWET, TDRD. prog ZEITLUIERGEAAEND ATREENH 513N DAT
T MMEDOY URIVRR BT EOICHEHT A ENTEE R,

BT 2 V7. BEOREF T b Ty b ¥ T — A, £2I3LE
OEOREF T2 7 MRS I T2 — AN —T 2 EHETDZODAN=X
LB LUET, BT YT ER, A2 T2 —AEZTDREICIVIYAI LI NT
LTERBIEM L F9, Solaris 7 XL —F 4 2 VBRETIE, WS DONDEET )L &N
FRHINTVWET,

/usr/lib/libsys.so.1 74 )V ¥, HEH¥EC 51751 /usr/lib/libec.so.1
DY Ty hER®ELET, 2O TEy MI, ABLICHENMT Y TUr— 3 >0
A 2R—=FLARaFNRERS5RBNWC T 7T UND ABLIZHERT 55T —YIHH %
=L ET,

/usr/lib/libxnet.so.1 74 V&3, EED (D454 —) ZHEHLET., 2
DF714 75U, /usr/lib/libsocket.so.l. /usr/lib/libnsl.so.l. B
W Jusr/lib/libc.so.1 M6, YTy hEXTIA ¥ 72— AZRM#LET,

Jusr/lib/1libdl.so.1 7 4 IV ZI&. ETHD o H—ADI—F—A & Tx—2X
EEHRELET, 2O T—AlF. T2/NMIVEREET (1ibdl.so.1 N H) SRS
N5 2RIV E, FETHEENT (1d.s0.1 (1) M 5) ERI NS EBROFEREESR D
bzt L £,

BT VY NOI— RIZEFHICBREINDS Z E13AB0WED, T4IILY ELTES
SNEEBICNAEZENL THOERNDDERAL, EDEIRT4INYI—RTHHE
ElEZNEETIEENH D, ETRIICED T 4 IVY 2UH T 5 E ARt — /)N —

Ay RAEUET, BIKIZZEDIL—F > E L TEET DD, B mapfile MO ERE
LTLKEEWN, 47 R—2D BN >RIVDEE] 2BRLTLIEI N,

F-Uh—ld, WHEINARAOBEEREY 7y TIIVOELE 7 S AZMHAL T, 1E
REHBA T2 b T ARERLET., 64 EY T 4 )Y % mapfile ZITN5
ERR T 2i12id, V> h—D -ea AT azFHLET,

TAIVIRCT—F > ORIV EERT D EER., BT —YHEEZIMELLTLZS
W, ZOEHICT—HFEEHRITDHIET. BINEFIRET 715 OSRINEL <
WENLENET,
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U2 A—ICE> TEITEIND, KOEMRS PRIVROPIZIE, > 2RV X%
DU RNV OREICET A2HMELEETL2HDONHDET., DD, T4 LY
WO >HRIVOEWED 17 4T 14— NOTHRIIVOREEE—HTHLIICT R
WWEERT HBENHDET, JIUTKD, U UmELHE T, FETRICERSN
L3 RIVEREEMED D D FETT A IV RSN E T, FMlid, 38 X—2
D T2 2RIVRR] 22U T EE N,

w7 4 VY DA

WY T 4 VY BERT DL, TT TNV EBERATSE (T4 I0VT 04— ZEFR
THIMLENHDET, KOHFITIE. >R foo TS [T 4T 40—
filtee.so.l ZREHEL T,

S cat filtee.c
char * foo ()

{
1

S cc -o filtee.so.l -G -K pic filtee.c

HEF T2 7 MLk TIEINDZITRTOA Y T —RAE@H T4 NI ELT
BEET2I3, Yo h—0 £ 75 7#FRALTEOHREF Ty NamiBh7 )
YELTERLET,

ROFITIE, HELF TPV b filter.so. L BB 74 NN Y ELTEEINTNE
T ZOEATP 7 MI. 2RI foo & bar ZigfEL. THEMEKN 7 0L
T4 —] filtee.so0.1 DB 74 NI THH I EERLTNET, ZOHITIE, 3
SIATRIAND £ AT a L EMRLENESIZ, REZH LD oPTIONS MMl
AINTNET,

S cat filter.c
char * bar = "defined in filter";

return("defined in filtee");

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

B ETARET 7 AR BHEAEF TV N ERERT D720/ T 4 LY
filter.so.1 2RI BEE. U H—1dT74INID U RILT—TILDIE#RZH
AL T ORIVRRETVWET, LML, ETFRKFIC T IO VRIVESRT S
& 7400074 —] filtee.so. 1 PRBINET, 2O T4 )T 14— DBHED
MmBE, ETRKRY =13, 2D T4 T4—] ZHHAL T, filter.so.11Z

return ("defined in filter");
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Ko TEBINZTXRTOI DRIV ERILET., 2O (T4 )T 40— BEDNS
A, HDEWE TT4IVT 4 —] WIZTAILINEDS RIVBE DM SR NEE
X, T4 IVIHNDOITTDOY VRIIVIMERSNET,

7ZEZR ROFBETREET O T A prog id. T > foo & bar 25 L £
T, INH5DRINE. U IURERIZT VY filter.so. .1 MHRIRINE
§, prog ZEITTHE, foo M. T4 J)V¥ filter.so.1 MHETIERL., [T74J))
F4—] filtee.so.1 EHEEINET., LML, barid7 4 J)V¥ filter.so.1
MEBEEINET. L. 74741 —) filtee.so.1 NIZZ DT >HINDORK
BEENEFEELBEWEZD T,

S cat main.c
extern char * bar, * fool();

main ()

{
}

$ cc -o prog main.c -R. filter.so.1l
$ prog
foo is defined in filtee: bar is defined in filter

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

INSOHITIE. TT740)vT4—1 filtee.so.1 D7 4IIVFIT—EICEEMIT SN
TWET, TOk®D. prog ZETLEMERAAENDAIREMEND 510D T
S MMEDT RNV BIRERKZTEOICHEHT A ENTEET .

M T 4N, HEOREF T FORBA DY T2 —AEERTIANA
LAERVET, TOANZ LA Solaris AR —F 4 > VREEBETHEHINT, 7
Ty b 73— LABEEOHELT T NNICERBEIL SN/ HEEE2REE L 9,

B, 331 R—=2D sty NEEOHEA TPV b £333R—=PD [V A5
LAEAEOHEF T 7 b ZBRLTLIES N,

- BRBIAH LD NOAUXFLTR &% L C. FEITHU > — DB 7 ¢ )L & AL % %
MTTEHIENTEET, W74 N FIET Ty b7+ —LEAORBEICERIN
HTEMBNDT, [T4)T 41— ODFEABIOENS OWEREA > /X7 b &7l d
LEBEN DA T a MERITT,

[T 4 )V T4 —] OULEE

TR D=2k B 70 VUL, T4 NVIHNDL DRIV ANDOBRBINELC S F
T, 4T 14— OFHFAABERBELET, ZOEET, HLEHFCTE—R
RTLD LOCAL ZffH L& 74 )VF ¢ —] I L T dlopen (3DL) ZEfTT 57 1)V
HIZEPTHET, ZOEREIT, 1dd(1) REDY I X P IEEFEBRFROMEICHBITS
EBEVWOHBERDET,
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T4 INEEERL T, ETRHCED [T 0V T 0 —) 2RI 25813, U >
=D -z loadfltr A7/ a ZHHALET, £k, BREZHK LD LOADFLTR IZfif
SMDEZERETHIETH, TOBARND 740 )VT 4 — ) TRTOHIRFILE Z 17
bELTENTEET,

YEREICBE 9 & B TE

HEATV 2 ME FCP AT LNOERDY 7Y r—a > THATEERY,
BTl FOMREIER. ENEERTLY TV —2a  ZFdThr, YATLE
RITHBLET.

HFEAT P27 FNOERDOI— RiZ, ETHOTO L ADMRICEEZEL X9
M ZITRIEAEFT T 2/ S AROFETRUEIC R 2/ > THREDME Z 3 L
9. ROH TR, HREBICESZF—N—Ay REEBIT, FFA MY XOME
(purity) 72 EDQEIZDVWTHRERNS, ZOUBITONWTFHFLHPL X7,

7 7 1)V OENT

ELF 77 1 I)VORNBZEZFENT B LI, SFIFERY—INE2HHATEET, 77 1)1
DY A XHFERTBITIL. size(1l) ANV REFEHALET, XRIZFHERLET,

$ size -x libfoo.so.l
59¢c + 10c + 20 = 0x6¢c8

S size -xf libfoo.so.l
..... + lc(.init) + ac(.text) + c(.fini) + 4 (.rodata) + \
..... + 18(.data) + 20(.bss) .....

BADOBNL, SunOS A XL —F 4 2T L AT LAOLURIDOY U —ANSMHENTEZ
ATIVTH2D, EFTIP IV FTFAL, T4, BLUVbss DY 1 X&RLE
—a—o

ELERERIZ, 7—F 272 a iRk Ts&icE>T. 77 1IVRNOT—F %%
HI5-00X 0EELFEEREELET., 2BHOFIL. 771V DOFHAIALEHE
BELI a0 A XEERLTNWET,

T alid, BT AL REREINSBEMICED S TENET, BT A MO
3. 77 ANVOERMATY —ICEDLSIZED Y TENSENZFIBR L £T (mmap
(2) DRZaTNWR=VU S, INSDHHAAAAEEES A2 ME, dump (1) 3
RORZEMALT, LoaD T2 MU ZFARD T EICK > TERTEET, KRiZhlzR
LET,

S dump -ov libfoo.so.l

libfoo.so.1:
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* %% %% PROGRAM EXECUTION HEADER ****x*

Type Offset Vaddr Paddr
Filesz Memsz Flags Align
LOAD 0x94 0x94 0x0
0x59¢c 0x59c r-x 0x10000
LOAD 0x630 0x10630 0x0
0x10c 0x1l2c rwx 0x10000

HEF TPV b libfoo.so.1 1T, —RICTFAREIT AL FBXUNT—F 15
A REMFEIND 2 DDOFHAAARAREIRE T AL NNHOET, TFAREIT A B
& ZONBEOFHmAID EFET (r-x) BARRICARDIIICHDETHENE T, TN
LT, T—=F LT AL NI, TORNEOEE (rwx) HAREIZ/RE X DICED Y TS
NET, T—F LT A FDAEY —HA X (Memsz) I3, 7 7 1A X (Filesz)

CIRRERVET, ZOEVE. T—FETAFO—HTHO., BT A2 SRFHAHA
ENDEHIHER SIS .bss BV 2 arzZRTHDTT,

WmEIO7 I, BAKET—YEREEZOI—RNICERET S >RIVOENS
T7AINIZONTEZET, TNHOT 2RI, nm(1) Z2HHL TERTEET,
KRICHIZRLET,

$ nm -x libfoo.so.l

[Index] Value Size Type Bind Other Shndx Name
[39] | 0x00000538|0x00000000 | FUNC |GLOB |0x0 |7 | init
[40] | 0x00000588|0x00000034 | FUNC |GLOB |0x0 |8 | foo
[41] | 0x00000600|0x00000000|FUNC |GLOB |0x0 |9 | fini
[42] | 0x00010688|0x00000010|0BJT |GLOB |0x0 |13 |data
[43] | 0x0001073¢c|0x00000020|OBJT |GLOB |0x0 |16 |bss

URNEEDE I aE ORIV T=TNDOE s> a A 2T v 7 A (Shndx)
T4 =V RZEZMRL. dump (1) Z2FHL Ty MIVNOE Y > atBFKRTHI &I
KO THETEX T, RITHIZRLET,

$ dump -hv libfoo.so.l

libfoo.so.1:
***%* SECTION HEADER TABLE ***%*

[No] Type Flags Addr Offset Size Name
k%i ..... éBIT -AI 0x538 0x538 O0xlc .init
[8] PBIT -AT 0x554 0x554 Oxac .text
[9] PBIT -AI 0x600 0x600 0xc .fini
kiéi""éBIT WA- 0x10688 0x688 0x18 .data
[16] NOBI WA- 0x1073c 0x73¢c 0x20 .bss
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AT D nm (1) BELLN dump (1) OFNZEBHAIE. EZ 3> .init. .text. B
J:Zﬁ.flnl 1259 % B 1n1t foo. BIW fini ORFHEFITERL TVWET,
NS0T a Y 3EARDERATH D0, TFARET AL FO—EHTT,

FIREIZ, T—HF % data & bss 1d. TNETNEY T 3> .data & .bss ICEHER
FTENTWVWET, IN50EY T a VIFEZAARRTH LD, T—F BT AR
D—H T,

E - RO dump (1) OFRRIGFDZDICHHEILINTNET,

BAR AT I
TIU =2 nieAIEFT VY FEEHLTRESNSEE, 2047
Sy b ORBASMELNERAN, RTGEEOTIEAORMT LRI

BYToNET, EF TPy bEFHTEZETO AL, FTATY—RHIZ
LT TP NOBE—OOE—22RLET.

HEFT /17 }\V\]O)ﬁﬁﬂﬁbikﬁé*ﬁ( //“J"J v I BREZLT HERIC
Li? HEF T b 2 H—ICE s TERSNIZEZIC Liﬁb
mf;ﬁlofcﬁ@{)i?‘ﬂ?Fl/Zfﬁ%i‘%éhi‘@“o HE. INSOREEICE> T, 70
TADT =T A FNOILY FUNEHFINET,

ARY—EHAF <L, TOCAMTHEELT T2 27 FOHEBFE AT — &2 X—DH
HOLXVTENY >V T5EZQHEARERDET, ATY—X—I1%, ETRICE
FEINTWRITIUIHETEE T, JTot2Aid, T—YEHEOEZAAR, F£ziddt
AT "AOSROBEERICHEELT T2 27 FOR—JICEZADSHA, <
OR—YOHEHIC—%24ERLET., ZOFEHILE—IL, EF TP oo
A= L TMbEBRLEEA. L ‘:®&~9mm®fmtx%f®%ﬁ
IHESFIRZ TR TRVET, TOHETEEINZTFARN—DIL, THiTR
W] (impure) EMEIENET,

AT =B Y THENEHELT T2 7 hOBT AL NI, 2 D0HEAN 2T
U;A%émiﬁozmm FAHAROBERD [FF AR BT A NE, FiAnEE
fe7z [5—% ] B A FT9 ., ELE 77 1ILIn 6 ZOERZEISGT 2 HEICDN
fm‘n4&—ywr774w®%ﬁj%%%L1<ﬁém0Aﬁﬁ7/zﬁb%%
%Té&%@IEE%M\?#thﬁX/F%mﬁmbf T T A N
IMETBZEICHDET, 2T HEA TV NOWHRRE & FRICLER
Lﬁwﬁ%ﬁﬂﬁbtﬁ#b a— R4t ﬁ@g%mﬁﬂ:f%i?o KROETIE, ZOHH
BERTDEDITETNDOANALERLET,

B R BE £R DB AL Ft A A

ATVl FEREGRAAATDHEDICHET D E, WEFT D 2l S OERFREFED
HARABT, BANICSRENLETTERYTEXY, 77 X—=2 0 THRKEFRRDOELE
ﬁfu?ﬁ&?ﬂ =2
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INEWY TV —a > OBE, BBNRETORNTY 7V r—23 >OFRTO
KEBREZRT 2 RENH D T, ZOHE, BERAAAITIIRESNTNDS
MESIMICBRIRLS, 7TV r—2 3 VIZTRTOKREREREGAADET, L

U, BIERE AR A TIIKAFBIFR DAL S L D BIRG 2N S FEH &= 41, QLEE D S 17 1]
ERIZOIE > TRMND T

Z< DIKGERRZR DY 7V r—2 a > 0BG, BEGRAALEFHTLE, —HO
KERBRNE ST <HARTNIBNWI ENDH D XT, FEDETORN TSRS NI
WIKEERIRRAY, ZHNICHZD £,

Rk L7z — R

28 13, -Kpic 7T a v ic&ko> T, MBEIKELEWI—REARL E

9, BIWETRETY 7 AILNOI— RiZ, @%. ATYU—NOEEY RL AICHEE

NTWEITN, MBEIEELZVWI—RIZ., 70207 RL AZEBNIZHHEED
LR AIABTEET, ZOI—Rid, BEDT RLAIHEEINTW W=D,
FNEHEHTAIE O AORRLEETY RLATR=VEFEEZITHRLSTH, [ELL<E
franEd., Zoa—REFEHLTTOV I AZERTIUE. EFKHOR—-IJBFN
BV TEAZXT,

MEIKELBWI—REHHTHE, HBEBWTERSRIT, XEF 7027 O

T YT AL N NNOT—F E AT HMBESRELTERINET, TFA MBS
A RIA—REHEAWOFEHOEFICRD, IXRTOFEBEHNT—F T A2 K
NOMIHET ST MJICEHAINET, ZNH5D2D2017 2 3 >OfHAAEIIDN
T 269 X—2 @D KA Ty hF—7) (FOt vy HEA) & 270 R—2

O 70—y 0V 27 5—=7) (FObyHEA) 22RLTIEIN,

HEF T2 FIMBITKEL RN — RDSHESINDIHEG, TFAIET A
b TIEY . ETRICRBORAEZETTL2LEND D XY, JOHALEZLIET
LI DITETRY DN —PHESNTHERITN, ZOUBITE ST AT LA —/N—
ANy RIZE > THRABHRE TN EC 2B NNH D ET,

HEATP2 7 DD B, TFAR T AL MWL THEBZLEET D%
BB ENTEET, dump (1) ZFHL T, TEXTREL T2 b OHIZEHRNE
9, RITHIERLET,

$ cc -o libfoo.so.1l -G -R. foo.c
$ dump -Lv libfoo.so.l | grep TEXTREL
[9] TEXTREL O

F - TEXTREL T2 MU OMEIIREYTY, AL TPV M ZOENFEET D855
2. TFEAMEHEBENH S ZEEZRLTVET,
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THFANHERBEZSOIEL T2 FOERERIET 2121, V2 —D-z text
T30 EMALET, ZOT7IVEFEMRTSE UZA—R. ALWELTHEHREN
oo MEIKAFELEWI— RO — RO —AZR_RTZkiZ2ERLET, ZOX
S723—Rid, BHLULAEERAEF TV FOERICKRBL £, KichlzRL £,

$ cc -o libfoo.so.l -z text -G -R. foo.c

Text relocation remains referenced
against symbol offset in file

foo 0x0 foo.o

bar 0x8 foo.o

1d: fatal: relocations remain against allocatable but \
non-writable sections

T 74 foo.o MHBALEICIKELZWI— RSO I— RNER SN0, T
FARETADNMIHLUT2 DOOBEEENERINTWET, ZNS5OZEINL. WlHE
BGE, BREOFEFICHERS DR vy IBRINTEZRLEY. Z05E. Hid
BlXT >R foo & bar KT HHDTT,

HEFT 7 FOERFICTF A MEEBEMERINS DS 1 DO—RN7FEK
. MEICEKELRVWEY/Z O MY 1 Ik TRELEN TV RWFEEE T
T5A—RZEDTNE5ENDIHDTT,

E-WVSONDEMIY) — AT 7 AIVETANLENS, MEBEIKELRZWI—RZ
RETHZEDHTEET, T T IR N ZART DO )81 FHEEZFERL T
=125

SPARC: -K pic & -KPIC A /T a3~

SPARC N1 FUTIE., -Kpic AT ar& -kpic A7 a OMENDTM
BEoTHRD, KEA 7y bF—TINIT2 N OSIRAENRELD £, F#HIL. 269
R=20 KA Ty bF—T) (ot yHEA) Z22RLTIEZI N,

KA 7y R F—TIIEA > 5 ORFIT, T2 RUDTA L, 32 By k @ N
1R BEU64 Ey k@ NA R KEETT. -Kpic Z2HALTEREINDRD
aI—RENZ. T RUEBRLET,

1d [$17 + j1, %00 ! load &j into %00

$17 121, HOENLCOEIREINEZSRILA T2V bO> >R
_GLOBAL_OFFSET TABLE ODENMRAINET,

ZOd— RHNE., KA T2y hF—TIVOIT MY RIZ13 By bOBIER ZHE
HLUET, DFED. ZOEMIZ. R2EY hOF TP/ FDOEEIL 2048 HO—ED
IMUZRMHEL, 64 EY hOF TP/ FOEEIZ 1024 HO—ED T h) 21
HLUET, BENDITOMIBKEIDEDOI M) ZERTZA T 7 FOBE.
U =138 maTo—%24m L E9,

$ cc -K pic -G -o lobfoo.so.l a.o b.o ... z.o
1d: fatal: too many symbols require ‘small’ PIC references:
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have 2050, maximum 2048 -- recompile some modules -K PIC.

DI T —IRIEEZMRILT HI2IE. ANWFHEEBWTREA 727 hO—MEI 281 IVT
5EEIT, -kPICA T a EEELEYT., 04T a it REY NOEKE
KA 7ty hF—TIN T MUICHEALET,

sethi %hi(j), %91
or %gl, %lo(j), %9l ! get 32-bit constant GOT offset
1d [$17 + %$gl1l], %00 ! load &j into %00

elfdump (1) & -¢ A7 a AT IE. A7V hoREA 7y b
F—=TINDEMEFHRDZENTEET, U H—DFN T =0

-D got,detail ZFHITIX., VO IVREFOINSDOIY M) QU ZHRT S
ZEBHTEET,

BT 7 AT 5 TF—YHAIKH L TIE. -K pic 2T HENERTY, &
BE5D0HETHI M) 2RI S L1IdTEEI, LML, HEEWELS TSV
REEBES5OHFETINAIN LIS WVNNONRD 2 DIZIEEMNMNS E. MEFEIR
bIFhLhBEINTTL. IRNTOHREBEN A TP/ M2 -kPpIC A T3 %
FBELTHINAIVT B HN—RIIIHETT,

i & 72 WY D HIlER

MEROFT Tz MZE> THAZINBWERSCT —F 2 /592 2 LI EELT
o ZORGMTE>TAT V7 FDBRRL, AUELBFEEBEDOA —/N—\y F®
THUCBHE L 72 X—=2 D TEENELC RT, S NARWVKEFRBRANOS RO EK T
T, INSOSZRITK ST, MOIAEFT P =/ b ORBERFHAAS EUBNAET
ECIN

V>HA—DF Ny F>7 b= -Dunused Z2FHTHE. U UHERICHERS
Nt v a VRFERINET., HHI N TOWAWEHEN s a id U
CUMREMMSHIBRT BN U —® -z ignore A7 a EFEHL THRRITARE
T9,

ROBEIT, U h—THREARAT V2 Ot a L EEHEATHAENE
LT

b a 2 AEID Y THAE
n ZORrTa TG (BEE) TAM0ts > a L himn
B YR SRV ERBE L s

HEF T2 7 hONBA DA T2 —ABERTDIEICEST, U h—0kY
T a  HRREEN RN EI BB ENTEET, (2 T —RAEBERTDHI LI
EoT, A2 T2 —AD—WE L TERSI NN =R > RIVZRARS >RV
WD ET, ZOLIERFAI>RIINENDLT T o7 MG SREINTHVEN
BE. HiRoEfTh D EWEICEN SN ET,
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BT — Y EEMNHEDO Y7 2 a VICED S TENTWBES, V-3 ok
IR T — Y R ERPNCHERTE LT, 20T a > ofimbid, -xF &
DAL TF T a2 AL TITWETS, BETOI >N Zi2id. BEEE2iEo
T a ICEOYTHIHEELNDDFTATLEZ, RO /N1 T T, -xF i
NINMERREINT, T—AEEEZMBDOYE 723 B L TEZENTEET, LLAT
DAUNNA T TIE, -xF 2HT 2 EEICE,. C++ FIIMILEE 2 50123 20BN H D
FL/z, REDOIAL/T T TIE. ZOHIRIZAR< DXL,

HEERA 77 OB Y TR Y 2 a I RTHYRRERSGE. €0
77 AINVERNY 2 U RENSHIFREN KT

ANT7 7 AINVDOHBRITIMA T, U A —IdfER I N TWRWKFRERZ T TE £
T BELTWEF TP 27 Mo THAESNTWARWGS, £ OKERRIZME M
INTVRNEHEINET, -z ignore 7/ a VEBELTHEELLLT T
7 ME, FHIN TOABWKEFRRITREEINEE A,

-z ignore A7 arN@EHINEZDIE. UV h—0ax > Rff LTzt
2 a DRBRIEELET 7 AIVIET TS, -z ignore 723 213 -z record 7
Ta THODHET ZEMTEELT,

A HEME DAL

116 R—=2D THEASZTF L] THALEZLDIC, £EA T2V FOTFFA YT
A REFN, TNEFEATIINRNTOTORRAICE>THEINET, T2V
rDOF—=F YA ML, WEREINERAL, EA TP FEFAT AR T O
T2, FOT—F T AL R EEROBERAATY —JE—2Z0 T A2 MHICES
ARENET—YHEHELTERLET, 7—F BT A2 R2HIET 5123, TFA K
TITALMIEZRAEND I ENRNWT—YHEEEZBHT DN, £R3T—YEAZE
SERICHIBRL 9,

ROFHTIE, T—F T AL ROV A XEHBT27DIEHTEDLNSDOND A
ZALTODOWNWTEHBHLET,

TFABMNDHAROEHT—5 DBE)

FAMODERHOT—YEHRIZTTNT, const EEEFHALT, TFAREITA B
WCBHTZ2LENDHDET, ZEXIX ROXFEINL, EXAAMRERT—F T A
ChO—ETHB datatr T aiHDET,

char * rdstr = "this is a read-only string";

ZHUIH LT, ROXFINL, TFAMITAL MAICH2HAWOERT—Y 2
2arThsb .rodatatZ7a > HNICHDET,

const char * rdstr = "this is a read-only string";
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AWM EHEREZTF AT AL MCBETLZEICEE5T =77 A2 FOHI
BIEHRIZIR S D TY, 2L, BEBEZLEELTLT—YEEEBHTL L, i
NRICBDBZNNH VLT, LEZF ROXFHEAN MDD ELET,

char * rdstrs[] = { "this is a read-only string",
"this is another read-only string" };

ROEFRDHTNESBbON2hbLlLnEztA.

const char * const rdstrs[] = { ..... };

ZDERICLD, XFHEINS DXFHINANDORA > FEINZL, #EFEIZ .rodata 2
72aiEMET, ZEL. Y07 RLAESZ2HAWD HERER#HRL T
H, ETRICIE NSO RLAZHEEL 2N 0ETA, LENST, 20
EHTIHHEBMERENET, TOEHRIZIRODIDICEDLLET,

const char * rdstrs[] = { ..... }i

BLAIRA 251, HRETELSESAARBRT =T A FRIRFFENET,
BAICTANE, GEAMOHEROTFA T AL FRICRFFESNET,

FE-O2 TICE> T, MBIIKELRNWI— REERT D EE1T, ETHICH
BEZTS IR HA MO EREID Y TCERETESZHONHDET, ZDXD
BIANNA T3, ZOEIRIERZZEZIAAMRER T A MIEELET., &%
¥, .picdata T,

LEERSINICT —F DX

SEERINZT Y ZERTLE, T ZHRETEET., AICTI—Avt—2
WEREFRAETZ 7075 L05E1F. 1 DOKERT—YEERL, o1 > XY
SATRTICINESMEED ERNRLBDET., 2EAF, ROXSITHEL
ECIN

const char * Errmsg = "prog: error encountered: %d";

(void) fprintf (stderr, Errmsg, error);

ZOHEDT—FHIHIZHE L ZRRIICFATT, EF T2 27 b TOXFEHNOFEH
13, strings (1) ZHEALTHRNDE I ENTEET, ROFITIE. 771V
libfoo.so.1 WNIZ. T—F XFHDY) - EINZV A MZERLET, ZOU AR
WNOEIHEHIZIZ, XFFIOHIR AR Z R TEEFEN TN TN ET,

$ strings -10 libfoo.so.l | sort | uniq -¢ | sort -rn
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HBZR B DM

T —Y HHMH ORI, BE T DN HE (R Y v V) BREFHT 585
ICRETTE2HE. ERICHIFRT 2 2 ENTE XY . WiRiLEEEZD L THHIBRY
Ll lEIUTHIEL T BERFTRBAEOKBIHD X7,

Ny T 7 —OQERYED 4T

KERT=HINY 7 y—id. B%. BEFCEEEZEHL TERXTH2OTIIRL, 8
BNCEID Y THHRENHDET, ZHUCkD, 77Uy —2 3 D OBREDOITERHL T
BNy T 7 =PI NEN L TENDZD,. AT —2KZ2HHTEET, HHE
DYUTEITOE, AHICEEEZEZ DL ERINY Ty —DY A R EBEHTE 5]~
¥, FEMEHHELET,

R—2 > 7 B DHIE
HLWR=DIZT I EATEHZIRTOTOCATR—T IV EBNFEALET, 2N
WFaAX SO NBEETT, EF TP 27 NIZBO T O A THATE 5720,

HEF T2 bANDT VAL S TERENEZR=T T )L bORZERES T &
TOEABIOT AT LREONENEEINET.

FHBEEORE W —F > 20T Y 2T HIR—VOERGLE L TRK T2 &, &
WOMBNRL 250, HERIZEFER LLET, H570ANTNS OO 1
DENUOHTEE, ZOBEBENT TIATY—RNIZHZ2HBENHDET, TN Z
DB, FHABEOE WO DT ESICEIET 2720 TY, FKIC, HAEIC
BE I 2B & /I — 71T 5 & BRGENMELET, LA B foo ()
ANDFENHLICE ST, HIZHEE bar () DIFNHEINDBEIT. NS OREKER
CAR—Y EICEEET, cflow(l). tcov(l). prof (1). B WK gprof (1) i,
A—RANL—=2&70T7 714U T EHET BDITHLEET,

BIET BT, BEO/AFT O x s NCHBL T ES 0, BEC 17501
ek, LBV SROMEESATHESNTUELE, £EAR, H—0%TH
7 7 TN DT1 T TUHOTNTEMEAT S EHFEAEB D ET A, 0
F4 75V REGEICEA SN0, KERICEABIEORS GBS END &)
HTHZELDBRVRIETT. CHCHLT, 4TV N RN SRS 5
B, BT AR 2 ST Py MICRIFL TS 230, ZhICED,
BHO—A ) 74 KT BET TR, FT V27 bRkOYA XEHST END
HRHEENET,
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FAC &

70 R—T D HEEWLE] T, EZ7EY > h—0N8EFeE Y v 1 IV EHELT
P/ hEBEEEL T, ETWTRETOCAZERT 720D AN Z X ALITDNTHH
LELRE, 71 R—=VD [ HRNVOBEK] £ 73 RX—20 THEBNETINDS &
X3, COHEEBENIEE 2 DOOERICHEL T, BEO A =X LAZMFELL TH
BLTWEYT, 2502200 h7aVIE, BRBICKDHEANDZEEZZET -
DITHHEE T,

> UIRIURER

FTREY > —d, ORIV ERRBTDILENDLHE. T 74N TEEFT
Pl FeRRL THRRETVET, ETRY > -3, EIENETIREY 7 1)
MOMRO T, ATV bRGRARAENSDEFAUIEFTELAEF T bt
HET., FEAEDHE, ORI HEREZLEE TS T2 Md, 2 2R
IVERDRWEHFICRDXT,

ZORMTIE, COHEBIHEAIND Y >RV NERELT T2 7 hOA 25 T2 —
AD—ERE LU THETIIZWEES, 202 RIVIHNER /- IZEBE RIS
NHHEEENEL D ET, > ORIVHEEZ, EA TS 7 bDOA 2 T2 — A
SHIBREN/ZS DRIIVICHEHATEET ., #McDONTIE, 52 R—=2D [ 2UR)V#
FHOME/N ZZRLUTLEZIWN, INSOEBEITS ZEIcE-> T, U h—id, #
BEA T2 hOERPICZNS DY RINCHT S RIVEEEZ U Lz iTh
375 572<k0 %7,

HEA T o7 bMSERTERITINZ RS ENWE—DRET—FIEHBIZ, 01—
Y= 2T —ACETEHHDTT, LML, KET—FIIRE2EEHD—A

T7 ANV HLEHOBEENSEBRTELIICEEIN TR I ENLVED, &
USSR AN ERA RS TS, ORIV O/NEZEAT S ZEI2k> Ty B R
SURNEHIBRTEET, 52 R—20 [ ORIVEROHEN 22 L T30,
HEFT O 7 MNSIT T AR—FINZRES ORIV OKEDLTHESEIX, H
EEEDOI A NZHIRL., HEERRZEN LIBEZENTEET,

EHEEGEMAT2E. 2RO CRIVHEECKERREE S BN TOEATDY
PHRIIVRBEDA —/N—\y RZRIBICHRTE X, 72 X—2 0 TEEHEG] 22
LTSN,

MEEZETT 255
TRCOHBBIBREL. 7717 —> 2 SHHEERET 50, 70t 208)
MR ISR T 2B BN H D ET, TIUTHL T, WESIIA, BRORHOT >
25 2 2P E N ETEMTE XS, MINSIILEY, 7—5BRICK> T
PNET, Ok, F—IBROKELETHIEILE>T, TOLADETH
PREE bHRE NE T,
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MR EHEEEIA M, T—YSREZEBSRICEBRL TEMNTSE LB TEE
T, mEAE. BREA Y T —ARRE>TCTF—YHEEZRT ZENTEET, 20D
ZHETO L, PIHIHREEEEIA ST O A OFEFIBPICIRENC B ND
728, HEEIZHSMNCH ELFET, W ONOHEET > F 72— A3 70 ADEE
DIFRH LU TR U THFRH S NN S H 5720, TN 56 OFEEA—/N—
Ay RHTRTHELZDET,

HeREAL > 7 — A=A LG5 OREIZDONWTIE, 124 R—2 0 TaE—Hid
& Tl ET., ZOHITIE. BINEFIRET IV EREF T 7 SOBITH
HAEINAERTIANODNIHEHEA N AL DWTHHALEDT, £/2. ZOH
BLEICL DA —/N—Av REE#T S HEOH HRLET,

AREL Y 23 > Ofa

&L, T 73T, BHNRO v a itk T = nET, 7=
UL, 72122 hE-2 combreloc 77> a L iIZ&k-> THETEE, Yo —
x0T T—TINEREERS TRTH, .SUNW reloc EWIHHE @t
Ta ITEMET, 270 R—TJ0 [TJoo—2vy0U > 5—7)0 (7ot y HE
H) #ZRLTEIN,

ZOAETHEBEL - FEHET2E, $XTO RELATIVE BAEZ 1 DTV —
TITEET, IRTOTRIVOBAEEIL. > > RINAICL> THEREZ SN E
9, RELATIVE MfidiE% /) — 714 % &, DT _RELACOUNT/DT RELCOUNT
.dynamic T2 bV Zfif L cmlaEZTRUEMTONET., 2RO hY
EAIRBEZ D E, BITRICS ORIV MR T HRFEZHR T 9

JE—HEE

HEHEA T MI, B, MBIKELBRVWI—RICL> THBEINET, 0¥
ATDaA—RPSAET—YHEANOSRRIL, 1#HOT—TIICXDM#ET RL X5
TFEEFERLET, IOV TIE. M7 R—20 (EIKELRZNWI— R 22E
LTLZE3IWn, ZNsD07—7I)U3, T—FHHDOET KL A& > TETEICES
INFET, INSOFEHINAET— LT, I— REAKELZHET S Z E72<
F—=HRXT IV EATHIENTEET,

2L, BIETRREY 7 1 )VilHE, (& IKFEL72W I — RO SIERES N E
o TNSDT 7 AIINIMERT 2IMHBT = ~OZHIL, TOZWETS I—FEX
HIDIEICEK o TETRICULMETTERVEIDICAALT, HiAMDEHDOTF
AbET AL POEFEDL, BT HHENH D ET, IE—FHRES WD B EFE
N, ZOZWMERRT DDITHHENET.

B ERITAIRE T 7 A IV EIERR T 2720120 =M SN, T—YTHEANOS RN
KHEEEF T 7 FOENMNICEE TS ELET, BINETARET 7 1ILD .bss
T, #£EHEF TP NAOT—YHEEHO YA XICEHELNWAR—=ANE D Y ToNE

T, TOAR—ZAWIE, £EF TP 27 MCEBINTVWEOERUT >R w4
HEDYTENET, U h—lF, ZOTF—FEDLTEEH IRz —HilE
La—RzEAERL T, EirRY > h—cal, #EFT 27 NS B EITAT6E

T7AINHNDZDEN B TAR—ANT—FE2IE—FT 5L RLET,
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ZDAR=ZIZED B TENLY PHRIVEKETH S0, IXRTOEELFT
NS DTRTOSRE T /-OICHHINE T, BETAEY 7 WL, 7—
SIHHZMALET., COEBZZ2RIT2 70 ANOMOF TPz b RTH,
IOAE—ITRHEEENET., JE—DILERDT—FIEIHHEINRRDXT,

ZDAHNZZALDRDOHEITIE, BHEECTATITUNTRISND AT LI T —
Ayt—OEFEFHALET., SunOS AR —F 4 >V AT LOLEIOY U —2
Tl ZOBHRANDA>F T2 —AN, 2 DDOKBE sys_errlist[] BXY
sys_nerr ICL > TREINE L, TRAIOERIIT T — A v - FF 21t
L. 2 DHOZEKIIESNEEOY A XERLELE, TNSOERITT 7 r—

Ta CANT, BEROELDIHEHAEINTVWE L,

S cat foo.c

extern int sys_nerr;
extern char * sys_errlist|[];
char *

error (int errnumb)

{

if ((errnumb < 0) || (errnumb>= sys nerr))
return (0);
return (sys_errlist[errnumb]) ;

}

77U — 3 3, B error ZHEAL T, FHE errnumb ICWIGT 5 AT AT
T Ay t—TBRELET,
ZOO—REMHAL TERS NEEBNETE Y v 1V EFANS L, JE—BEEBD
FLEMNEITFHMITREINE T,

$ cc -o prog main.c foo.c
$ nm -x prog | grep sys_

[36] |0x00020910|0x00000260|0OBJT |WEAK |0x0 |16 |sys errlist
[37] |0x0002090c|0x00000004|0OBJT |WEAK |0x0 |16 |sys nerr

$ dump -hv prog | grep bss

[16] NOBI WA- 0x20908  0x908 0x268 .bss

$ dump -rv prog

**%* RELOCATION INFORMATION ****

.rela.bss:

Offset Symndx Type Addend
0x2090c Sys_nerr R_SPARC_COPY 0
0x20910 sys_errlist R_SPARC_COPY 0

U2 i—1d, BSEITRIREY 7 1L D .bss ICAXR—XZEID YK TT,
sys_errlist BLU sys nerr L > TEDINDT—FEZITHWOTNWET, Z
NEOT—=FE, TOEAMMRERIC, ETRY > —ICL>TCI1T7I7Un5
JE—NFEY., Z0kD, INSOTF—FEfMATLET TUr—aid, 7—
YOHEHIE—Z2E&EHOT =T AL FTRELET,
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ZOFEICE, EBIZEF 2 DOREANHVET. £, &E7 U r—2 3 >Tid, £
FREOT—y 21—k B4 —N—Ay RIZXoTHENMEFLET. B 1 DI
T—HEF sys_errlist DY A XN, CIATITVDA2H T2 —AD—HIT/85
EVNHETT, HILWLWIT—Avt—INBEMENSRE, ZORFOTA XANE

ol LET, ZORFNEBRTZENNETEY 7 (I ITXRTT, HIiLWLWILT—
A=V VATEHEODOH LN D IREETOVLENSDET, ZOHL
W I RRENMThIIRNE, BINETAEEY 7 1 IIVHNOE D B TAR—ZANREL
T, FILWTF—F 2 {HETEE A,

ZDEIIBRET. BIETRIEET 7 1 VT ER T — I DMERE( > ¥ 7 = — AT

o THRHEINNITR< /2D £T, ANSIC B strerror (30) 1&. #REINzT
T—BFICHEDIVNTEHUTIEIT T —XFINANDRA > Z2RLET., ZOREKDELE
REIIRDESITRD ET,

$ cat strerror.c

static const char * sys errlist[] = {
"Error 0",
"Not owner",
"No such file or directory",

static const int sys nerr =
sizeof (sys_errlist) / sizeof (char *);

char *
strerror (int errnum)

{

if ((errnum < 0) || (errnums= sys nerr))
return (0);
return ((char *)sys errlist[errnum]);

}

foo.c DILT—)V—F UF, ZITIRIOHEEES ¥ T —A%FHT S & D ICHHM
ETEET, ZNCE-> T, 7O AWHRERFICITCOI Y —HEBEE2ETT2LE
N0 ET,

Fr, TYREEF TS MEEOBDTH B0, FDA Y T —AD—H
TR0 ET, LENST, £ELF T2/ ML, T—F 2T 2HRETH
BB 7 MIIVICEZEE2EZ2 5 k<, HHKT—YE2LETEET, G547
P DA I T AMST—YIEHAZHRT D E, —RICHEF TS N D
AT —AELD—RNHERFRLSLT s EEbi, HEEbREL ET,

1dd(1) 1T -dF T aFzhd - A7 a oEbenz2D7THATSE, 8
METHRE Y 7 A IVNIC I E—HEBNHINESNERETEET.,

72 E XL BBETTTREY 7 1)) prog 234, KD 2 DO ¥ —HE BN &N
591, HEA TP b libfoo.so. 1 IR L THEINTWSEEZELE
—a—o

$ nm -x prog | grep size
[36] | 0x000207d8|0x40|OBJT |GLOB |15 | size gets smaller
[39] | 0x00020818|0x40|0OBJT |GLOB |15 | _size gets larger
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$ dump -rv size | grep size
0x207d8 _size gets smaller R_SPARC_COPY 0
0x20818 _size gets larger R_SPARC_COPY 0

INSDY RNV DONTHRZLZ YA XEED, ZOREF TV FOFHLWN—
TalMREEEnTnsEL XY,

$ nm -x libfoo.so.l | grep size
[26] | 0x00010378|0x10|OBJT |GLOB |8 | size gets smaller
[28] | 0x00010388|0x80|OBJT |GLOB |8 | size gets larger

BIRFATRIRE Y 7 1 )VICH L T 1lad (1) 2T T2 L&, ROKDICERSINXT,

$ 1dd -d prog
libfoo.so0.1 => ./libfoo.so.1

copy relocation sizes differ: _size_gets_smaller
(file prog size=40; file ./libfoo.so.l size=10);
./libfoo.s0.1 size used; possible insufficient data copied
copy relocation sizes differ: size gets larger
(file prog size=40; file ./libfoo.so.l size=80) ;
./prog size used; possible data truncation

1dd (1) 13, BIEFTITRE Y v 1N, H£EF TP 7 MM L TN 520
F=HATRTZIAE—TBINED, TOED Y TAR—ATHFETEZLELNZIT
I nEns 2 E2H58THWET,

MEIZEELZNWI—REZFTY 7y —2 3 D2 ERTHE. JX—HilEZ%4
WCHERRR T 2 EMTEET, N7 R—P0 BEIEKELZVWI—F] Z28RLT<
=3,

-B symbolic DOf#H

J>H—D-B symbolic 7/ az2FHTHE, DOoRNVOBRELGELTT
Pl NNOKBERIEATEEY., 20X T aid, #FKRY O H—20H0
ZIERR T B DITHREI TN ENDIBEIRT, EWERNH D ENZET,

-B symbolic A7/ a VEFHTZEEE, ATV DAY T —AETE
U. RS DRIV EO—HIVITH/NT 20ERH D FET, 52 XR—=2D [P 2RIV
FDE/N 2SR TLZIW, -B symbolic AT 2 &, EEKAMIZIZTONS
WRIEMNTELZ ENHVET,

PARY w ZITHEE SN 2 RIVINEID AR (interposition) S N/ZF/E. 2R
)W VG EINZA T FOHANESDZD L D HRNVADEIRIL. ZDEIDIARH
HAELET, A7V hZOHDITT TITNHTWITHEE SN TWET., AEW

>

. AC&ARTIZHED 2 D03 > R)Uid,. TOotvARAMsZREINET, 2R v
WEINEZT—F 2 RNE, JE—Z2FHEEL. FUEDARREZERL X
T, 124 RXR—2D TOJE—HE®E] 22BLTIEIN,
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F-T R IIEESINEREA TP/ M3 L dynamic 7T 5
DF_SYMBOLIC CTHINXT., ZOFVIIEHmERIT S22 T, EfThY > h—
2. INSOF TP MMEDY RNV ORREMDFT T 7 "hS DT EH
CHETUELET, R v 7B -7 2 — A TERSNZH O EHE
INET,

fEF Tz oTa T AU 2T

EITRY =13, 7= a b ORTHICIEINEH_EL TP FTRT
DOTOAT 7y A ITEREERTEEY., EFRY -3, EF TPV 2T
TV =23 VA LB TRV ED, I XRTORBEEES 2D T 5
ZEMTEET, INHOHEEIE. plt TOMJICEKTRIDET, ZOALZ
ZXLDFNE. 73 X—20 THEENETINDEE] 22BLTEI N,

LD PROFILE REAKICIZ. Y077 A IVOMRETIHEEFT D27 MDA &R
ELET, CORBEAREZHATLE, ~EIC1DOHEA TVl MEMITTEE
T, BEABOREIX. 1 DFELFEROTY TUr—2a icksEFT720 7 b
DFERZEBNTT 27DIHATEET. ROFTIE. IR 1s(1) O 1HOIFN
HLUIZE D libe OB ENET,

$ LD PROFILE=libc.so.l 1ls -1

ROFITIE, WREBOBEIHEL T 7 1V ESNET, ZORECE>T, 7
TV =3 2 libe AT SN, fTIERSEHINE T,

# crle -e LD PROFILE=libc.so.1l
$ 1s -1
S make

$ ...

TOT7 A TN ENREGE. T 7y AT =5 T AT Ty 1V
MERSNET., 207 7IWE FETRY > Ah—cHvYTonxd, Lidosl
T, ZOF—F 7743 /var/tmp/libc.so.1.profile T, 64 EY b T4 T
0, RO 7 vy AR ENE S L. profilex HREHZFEHL TENNE
T, T+ L7 MU ZEEL T, BEZAH LD _PROFILE OUTPUT ICk-> T/ O
Ty ANT—FEfMNTHIEbTEET,

ZO7aT7yAINT—F T 71, profil (2) T—F EHREL T, fEEDHEA
Tzl NOFAICEET Y 2 MEREMOH T ZDICEHINET., 2o7O
T 74N T—H1d. gprof (1) WX TEERRND ZENTEET,
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i —gprof (1) V@ HE. cc(1l) D -xpg AT a > a@HL T NIV INHET
ARE T 7 1T K DIERR S 172, gmon.out BT 7 A1) T—4 ZMENiT B - DITfE
MEInEd, £fk) > h—0 707 v 1IUERTIE. ZOoF T arick->Ta—
REINAINTDLERIHODER L, KE-REF T MR TO 7y A)IV N5
T TUr— 3 i, profil (2) WL TIHERHL 275 ZENTEE A, 28
2. ZOIAFANRHEL TR, AU 7O0 ZANTEROIEOH LM fThnisnzd
TY, AUCHEHNS., cc(l) D -xpgF T ail&o>T, ZN6DT7 S r—
2arEIAZIINTEHIEHTEE A, 202N FTICL>TEKRSINZT O
TyA VT DAINZ X LN profil (2) D LICHEEINET,

0T T AU T AN A LADRSBISHERED 1 D2, BEOT 75—
va IfEREINAHEA T NOBIIINS D ET, @E., ToT AU TR
Wi, 1 2FRF 2207 U r—Ta e AL TCEFEINET, LaLEEST
7 ML, FoMEE, 2RO 7 Ty —2a > THEATEET, 2507 7Y
F—1a & EATO o NOFERFEEENTSE, ELF TV b2
ROWREZ M LI/, ETICEERITRENZHETEET,

ROBNL, V= ABEN TN DNOT T U —2a >R L EED 1ibe DM
BT 2R L TWET,

S LD PROFILE=libc.so.l ; export LD PROFILE
$ make
$ gprof -b /usr/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 7opendir [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) ....

% 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]
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Bk % <externals . 7O 7 7 AIHO®RELFT 7 hOT RL AHENNS
DEWERLTVWET, LENST, EILOHITIE, 1634 13, BINETHEET 71
V. 721 T 07 7 A IVEFTOETHIC 1ibe ICX > THA S N/t F 4T
PV IS FHAEL 1ibe NOBIS open (2) ZEUH L TWET,

F-HEF Tz bOTOT AL RILF ALy BMLicH L ZE T, 7277
L. ALy RBNTOT7 7 AN T—FBEREFH L TNBEEIZ, 51 DDA
Lw R fork (2) ZIEOHTHEIIFINTT ., forkl (2) Z2HHTEE. ZDOHIRE
372<20ET,
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nli

ot

T T —alN\AFIAH
TJTr—AEN—T g VEH

J

U=k TUBIND ELFA 7227 MZld, o477 bEHBATES
ZROKRE DRI BDET, INS5OT>RIVE, AT o7 T r—
Ta N FUAE T —A (ABD) 2T HbDTY. A7V FOEHET,
ZDA T z—A, KB ORIV OBIMEZISHIBRNHER TEEINDS ZENDH
DET, £, 7227 MEBFICIE, NHEEDODEENEETEIENHDET,

N—=a VEMEE, A2 72— APEERBOLEZRT DI T M
BWHTEDNWSDONDFEDZEEZVWNET, TNSOFEEZFHTDE. FAEHM
HEEERNSF Ty NN LB ERZTY ZEMNTEET,

ZDETIE, 7227 bDOABIOERFIEIZOWTHHL, 20125 72—
HTBEEICI > T ARMENZ T2 ZEEZELET, £, 1272 —RAE&
EEREBOLEZHFLWI Y —Z2D0F TP MTHAADZODETIVEZRLE
R

ZOETIE. BNEGRETOVSLAEREF T 27 NOEFGHA Y T — A%
FUMZHBLET ., NS08 F T/ NNTOEEZER L TEHT 27201C
FHINDFET. —BNEHETHHALTHOET, EF TP 7 MTEHASN
HMARKMEN—2a VEMS T FoHEty ME. HEB ITRLTHDET.

AT FORRBEEIRL. 125 72— ALHEORRICER L. FICLARTOA 7
Tl hEDMIAEMMEEHERF TS ENIRT, INSOEEOERGIEZHET S
DERDH D ET,

A Ty MZ& - THRTIBEIC /RS> 72 RIS > RUid, 7227 oA
AT —ABELLET., U IREDRE T I MIERD KIS > HRILD
B}, DNBELEWEEDEEBADLEENLLSHDET, INS5DKRET >RV,
FOF TV NOBEICERINZHEERGEA 7227 NOMTHESMAR%
MHEIEHEINET, oK > RIVIZ. 727 NEEROIENBEAT > %

TJr—A%&RDOLET,

FTP2 I FONAFT VA 2F T2 —AEERT DA, £, fERSNDFT

PV MO RBLUTHATESLDICT AR DRIV ERET 20ENH D F
T, TNEORMT > HRIVE. V=D -MA T a2 RO mapfile 2K
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COREDO—EELTHHAT ALK THY TEET, ZOFFEIR, 52—
D T RIVEF ORI/ ICHHAINTWET, ZONATI > 77— 2%, 10F

REERDON—2a PEREERPOF TP 27 FNICHNLLET., INSDOERK

W A7 FOEICEDETHL WA > 72— A&BIMNT HBOEME LD
ESC RN

ROFE, ZOYREA > 72— AICEDWTHHINTHWET, I, 1>
T L= ANDEMOEHEZEDL D ITET 2L, BWYRERZTALNEHRL
THEBENDHD KT,

132

~ )
A28 T —ZADOHHENE
FTOx 7 NS EIERLEZMALZENTEET, TNHOLE L, BT
RKRD2DODTIN—TIZHETHIENTEET,
n HEMEOHZEFHE, INSOLET, SFTHEHTEZA Y T —ANTNTE
DFEFDIRETHERIND ENWD A THMAZHD
n HfEDRWEARE, TNSOLERTIMEA Y T —RAEBEB LD, 01 >
H T —ADRGEI—Y—3ZFNEHEH TS0, THI3EMENRRD

ROUANZ, HBEOFT P27 PEEONWS DNEREL THET,

£51 120497 2 —ADHENEDH]

FTO0 FDEE BHIAT

2RIV DB MDD
> 2RIV OFIBR Hifutks L
3k varargs (3HEAD) BN DG DEM AL
BIED 5 DBIEDHIFR Atz L

BISAD, FRIINTERLEL TOT—YHHOY A XELIINED HIEMERL
B

INTEIERZIIBERONERIEE (7227 hOB®TONT 1 2% HEMEHD
HLAEWES)

INTEEEZIZBEBONEIGE (7227 hOBEW®RTO/NT 1+ 28 H#fEsL
I 2EE)

ORIV EBMT S E, BIOAADNERT, FILWI 2RINRTY T r—a itk
2D HRINOFEREETFET 570 L, BHEORWETNEL 50N H 0 %
T 72lEL. EEY AL NVARTZEROE RN S NS0, ERITIEZOHE
TERD - 7212H D £/ A
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HIMEOHDEHNE, N—2a VEREERSINZA TP 27 FONEITHERT T2 Z
EWCKDFHETEXT, AMEDORWERIL, HLWIAEIN—2 3 2EEAICEI ST
HLWAT DOz FaEld5 2 EICKDABTEEY. INsON—2a VERTF
BEMEHATSE, TV —2a D OBRWEID L TZITS ZENTEET, N—
Va  ERFEEEATNL, ETROELWN—a EDYTEmETSHIED
TEXT, INHD2DDOFEICDOVTIL, ROH TSI SIFFLHBAL XY,

NEBN— 3 &M

ATz ME 1 DFRIFERONTIN—2 3 D EREZBEEAMITS ZENT
X9, EN—T 3 DERIIEE. 1 DEAIREROLRNICEEMTENET, >
BIV&IE, M1 D) ON—Ya  ERICULMABEEMITsNER A, 727250, N—
Ta  ERIIMUDON—3 VEENS S ORI EMEKTEET, LENHST, 1 D%
TIEEOMNE Uz, FREEETAIN—a DERERERT O T2 FHICE
BEITD-ODOBENGEELE T, 7227 MTHLWEENNAZA N5, Hiln
N—2a VEFEEZBMLTINSOEFEEZERT I ENTEET,

HIEFT 2 PNIIN—2 a3 VEREGATZHE. RO 2 DORNMEENET,

B N—TValEHBREEASNIEAEA T o/ MR LU TERINZENA TP oy
ME, ZNESEEINTNEIN—Ta D EENDIKEFERERZREETES, 25
DN—2 3 >OEERRIE. 77— 3 OIELWEFICHEY /1> 7z —
AFEIZHWEEHEHTEDNE DN EHRT 5720, ETRIREINS

n BT NI BAETAREA TV hON—Ya L EEREY U RET
WERTZS, ZOANZALZERTHE, BREEFEL, £EL T2 MO
B LIzA 2 F T 2 — AEIIHREAND, KFREREFIHT S ENTES

IN—2 3 EFRDIER

N—2a VEREIT, BRIV ORIV E—BEDON—"a 4 EOBEMITINS/R0 F
T, NS DOEEMNITIE, mapfile WICHELEN, U2 hH—0O -MA 7 a &M
LT, 7227 FOBKY D IREICEZASNET., ZOFHEICDVWTIE, 52 R—
PO T URIVEEOHEN 2ZRLUTIEI N,

N—2a VERIT. N—Ta B mapfile A D—HE L THESNTWSHEE
BN THEIEINET, KROFITIE, 2DDV—AT 71 )V mapfile fifr& & HITHE
BINT, EBFARNRA I T2 — A2 OF T 7 FEERLTHWET,

S cat foo.c
extern const char * _fool;

void fool()

{
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(void) printf(_fool) ;

}

$ cat data.c
const char * fool = "string used by fool()\n";

S cat mapfile
SUNW 1.1 # Release X
global:
fool;

local:
*;

i

S cc -o libfoo.so.l -M mapfile -G foo.o data.o

$ nm -x libfoo.so.l | grep "foo.$"

[33] | 0x0001058¢c|0x00000004 |OBJT |LOCL |0x0 |17 | fool
[35] | 0x00000454 | 0x00000034 | FUNC |GLOB |0x0 |9 | fool

2RI fool i, EF T FORBEA Y T —AERBTHDICERS
NFME—D RIS >RV TY . KRB NS ) 13 MoRES ORI TXRT
EHENT DI LIS T, ElRBOF Ty FRICO—HIILEEENELC B LDITL
F9, ZOMBFITDNTIE, 47 R—TD EMY ORIV DOEFE] 28R TS
W, BIEN—Ta > % sunw 1.1 18 N—Ta  EREERSIEET. LT,
HEF Tz FORBEA > 72— A, KBS 2RI fool ICHEEAMIT S NN
HN—Ta  EHKSUNW 1.1 NHRDET,

N—a EXREFAZBHIHEINATICE > TEH TPz b EREIND &, FEARN—
TarEBROBLIERINET., ZOEAN—Ta i3, 7y IVEKRDOARTZ
LTERESIN. U H—IZEoTERINZFHS ORI TXTEZBEEMNT S 2D
fFHENET, TR RNV DOYARIDONVTIE, 57 R—2D THH 771 )VD4%E

Rl ZZRLTLIEZESIN,

FT 7 MNIZEENDN—T 3 VERIT. pvs (1) I8 -aFd T a VEMMTITHE
HALUTERTEEXT,

$ pvs -d libfoo.so.1l
libfoo.so.1;
SUNW 1.1;

F TP b libfoo.so.1 1Z1d. HEAN— 3 2 FEFE libfoo.so.1 E&EHIT,
SUNW 1.1 EWSAFONEIN—a P EENH D ET,

E-U2H—® -znoversion A7 a  EMHATSE, mapfile FEROT 2RIV
MNERERITTEETY, N—Ta EROERIIIMGHIENET,

ZOHIN=2a DEENSIRD T, FILWA Y T2 — AL EH SN /-HREZ BN
THIEWXEST, ATV MEREASBELZENTEET, ZEXIE, HiEE
foo2 Id. TNMHR—FTEHTFT—FEEEEDBIZ, V—A T 71 )V foo.c BIN
data.c ZHEHFIT DI EICEHS>TAT V7 MTEBMT DI ENTEET,
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$ cat foo.c
extern const char * fool;
extern const char * foo2;

void fool ()

{
}

void foo2 ()

{
}

$ cat data.c
const char * fool = "string used by fool()\n";
const char * foo2 = "string used by foo2()\n";

HLWN—23 VER SuNw 1.2 Z21ERT 5 &, 2RI foo2 ZRDITH LINT >
FITr—AZELRTEET, £l ZOHLWAF T2 —AE, TDON—Ta »ViE
FSUNW 1.1 2R THLIICERTEET,

ZOHLWA Y T —AZERT 2 E, T2V hORBRBENHN SN, 11— —
IIREEHXDA Y T2 —AEZREL CEIRTELLOEETY, ZNS5OEEEIZON
Tl 138 R—=T D IN—=Ta VEBEANDKES] L1402 R—=TJD [IN—=T 3 H#E0
el CTHLLHHALET,

ROFNE, ZNED1 DDA > T2 —A%ERT % mapfile A ERLTWE
—é—o

$ cat mapfile
SUNW 1.1 # Release X
global:
fool;

local:
*

(void) printf( fool) ;

(void) printf(_foo2);

7

}i

SUNW 1.2 # Release X+1
global:
foo2;
} SUNW 1.1;

S cc -o libfoo.so.l -M mapfile -G foo.o data.o
$ nm -x libfoo.so.l | grep "foo.$"

[33] | 0x00010644 | 0x00000004 |OBJT |LOCL |0x0 |17 | fool
[34] | 0x00010648|0x00000004 |OBJT |LOCL |0x0 |17 | foo2
[36] | 0x000004bc | 0x00000034 | FUNC |GLOB |0x0 |9 | foo1l
[37] | 0x000004£0|0x00000034 | FUNC |GLOB |0x0 |9 | foo2

fool & foo2 1d. WINBHEF TP/ FORHA > F Tz —AD—HELTE
EZINTVET, 2L, TNH5OET HRINE. BlxDN—2a D ERICED YT
S5NTNET, fool L SUNW 1.1 1. foo2 lF suNw 1.2 ITEIDHBTENTINE

£
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INEDN—Ta VERR. TOMK, BXOZOY HRIVEEEMITIE. pvs (1) I
-d. -v. BEY -sF T3 EDFTERRTEET,

$ pvs -dsv libfoo.so.1l

libfoo.so.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

IN—2a VEFKSUNW 1.2 &, N— 3 VEF SUNW_1.1 1K 2ikFRRZE
FoTWET,

HBN—Ta VERENSHIDON— 3 DEBNOKIL, N—2 3 AKERRICHES
TEHF TVl MTE> TEREMIZEEINDIN—2 3 VIERZE S 37201 FH 7
FIETT, N—=23 VHRICDOWTIE, 138 R—TD [N—2 3 VEBNDHES] T
HLS<FHBALET,

EOWNEN— 3 VERICH, MR THEIN—2 3 DEERS DRIMERSINTHE
To pvs (1) DRITRLEZELIIC. INEDOT 2 HRIVE -vA T a2 FALTE
REINET,

T4 —IN— a3 VEFRDIER

FTOx T MTRHTZH L WA > T2 —AEHRDORRE ML LR WHNEAEL,
T4 —IN—T 3 VEREERTHIEICES>TERETEET, ZOXDBEEDH]
ELTE NTBESHREBOKEN DD XT,

IOV N—=Da VERIL. KA Y T =AY RIVPBEEMT SN TN
EWVWSHEHTZETY,

EZE DEOBITHERLZT—4% 7 7 1)l data.c i ROKIITKDFFL W
FHERZEZRETHILDITHEHRINZELET,

$ cat data.c

const char * fool "string used by function fool()\n";

const char * _foo2 "string used by function foo2 ()\n";

T4 —IN—Ta ERERRTLHLE, ZOERBEERDEDITHITEET,

S cat mapfile
SUNW 1.1 # Release X
global:
fool;
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local:

}i

SUNW 1.2 # Release X+1
global:
foo2;
} SUNW 1.1;
SUNW 1.2.1 { } SUNW 1.2; # Release X+2

$ cc -o libfoo.so.l -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};

ZBON—T3 VERIT. T TN TRENET, TNHDT 4 — 7 )N—
Ja EREMHATSE, TTUS—T g id, FOMEICEETAIN—Y 3 VIER
BT H &L T, BEOEEREBOFEZMETEET, 138 X—

D IN=2 3 VEBNOHES] T, THSOEEEFHITHIHEICDODVWTHELLSH
AL X9,

BIEDR WA > T2 — ADERH

DRIOFNZ, 727 MBEmMENZFHLWN—a > EFEIL. BEON—Ta >
EREEEDIDITHEKTHIMNERLTVWET, —BDEKEFELLRWN—3 VEREE
RITBZEHBTEET, ROFITIE, 2D0H L WI 71 )l barl.c & bar2.c N4
TY 17 b libfoo.so. L ITBMENTVWET, ZNHDT 7L, 2 DOFHL W
2RIl barl & bar2 2FNFHIRMAEL T,

$ cat barl.c
extern void fool();

void barl ()

{
}

S cat bar2.c
extern void foo2 () ;

fool() ;

void bar2 ()

{

}

INHED2DODT 2 HRIIVE, 2DDHLWARRA ¥ T2 —ADEHFEEZHNEL TV
F9, HlLWA T — AR EBLHMHAIEENS D TR, 72720, THNTNH
JED SUNW 1.2 1 2 72— ANDKGFEEBREERL TWET,

RD mapfile EFIL, MHE/RBIEATZIERL £

foo2 () ;
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$ cat mapfile

SUNW 1.1 { # Release X
global:
fool;
local:
*;
i
SUNW 1.2 { # Release X+1
global:
foo2;
} SUNW 1.1;
SUNW 1.2.1 { } SUNW_1.2; # Release X+2
SUNW_1.3a { # Release X+3
global:
baril;
} SUNW 1.2;
SUNW_1.3b { # Release X+3
global:
bar2;
} SUNW_1.2;

ZZTH, ZDmapfile ZfEH L T libfoo.so. 1 IKERSNIEN—Ta D EFRE
NS ICHEET HKGFERRIT. pvs (1) Z2FEALTRETEET,

$ cc -o libfoo.so.l -M mapfile -G foo.o barl.o bar2.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};
SUNW_1.3a: {sunw_1.2};
SUNW_1.3b: {sunw_1.2};

ROFTE, INEON—T 3 VERLEREMMAL T, RS ORMEZMRAEL.
ATT 0 SOERFICZ DG ZHET 2R DN THIAL XY,

IN—T 3 VEBRANDRES

FETARE Y 7 A IVEZIIHEA TP 7 b, MOFEEFEF TP o7 MTH L TH
HINDBEE, INSOEGEBERIIHEEA TP o7 Mt nxd,

L. 30 R—T [HEFEFT D7 RO & 105 R—2D HEF Ty
MO EBRLTLESIWN, INS0HEF TP 7 b OKERBRRIZIN—
Ja  VEERELGEENDIHE. EEON— a MEEBRIIBREIN-F TV ME
kI NEI,

KOFNE, BIRDT—F 7 714 )VZ2ED BT, a2 N1 )VERREICE L /2a 4T
PV hEERLTWET, ZOHFEATI Y b 1libfoo.so.1 &, ROFEEHIT
fERHINET,
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$ cc -o libfoo.so.l -h libfoo.so.l -M mapfile -G foo.o bar.o \
data.o
$ 1n -s libfoo.so.l libfoo.so
$ pvs -dsv libfoo.so.l
libfoo.so.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}:
baril;
SUNW_1.3a;
SUNW_1.3b: {sunw_1.2}:
bar2;
SUNW_1.3b

EBRITIE, ZOEEF TP ML TRESND 6 DDA 25 T2 —ANH
DEFT, INEDA2FT2—ADS5 4D (SUNW 1.1, SUNW 1.2,

SUNW_1.3a. SUNW_1.3b) ldTLV AR—bhSINs >RINAEERLET, 1 DD
A2H T —ZA(SUNW_1.2.1) 3IHAEF T2 7 MTHT 2NEFEEDEE % il

L. 912D 2% 7x—XZ (1ibfoo.s0.1 ) IV DD FHRINIEERL F
T ZOHFEAT V2l MTEo TREBRE L TERESNSENA T2 =7 M.

ZTOENA TP MONERTHA I T —ADN—Va &R LET,

KROFITIL, 2RI fool & foo2 ZBMRTHT U —a EERLTVE
T, TTUr—a VTSI NAN—T a U EHKERRICET 2 EH®RIL. pvs
(VW -r AT a2 THEAL TR ZENTEET,

$ cat prog.c
extern void fool() ;
extern void foo2 () ;

main ()

{

fool() ;
foo2 () ;

}
$ ec -o prog prog.c -L. -R. -1lfoo
$ pvs -r prog
libfoo.so.1 (SUNW_1.2, SUNW_1.2.1);

ZOFITIE, 7TV —arproglid. EBIC2DOOA1>F T —ZA SuNw 1.1 &
SUNW 1.2 IKHAINTVET, INHDA F T x—RAld. TNZTNRES >RV
fool & foo2 ZiEfEL EL 7=,
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N—23 VEFKSUNW 1.1 3N—23 VERKSUNW 1.2 DEMAKINZHDELT
libfoo.s0.1 WIZEREINTNASZD, BEDON—T a MKERBHEERT 20
MHOET, N—Ya  ERKERERO ZOEHLICE ST, 7227 MNICHREF
INTNAEN— 3 EROREITHIH S N, FATRICHEIRIEI N NS NE T,

77— arprogld, U4 —UN—Ta  EHKSUNW 1.2.1 EFUHRELT
Pl FORERBICHL THEEINS 2D, ZOKFRGbEREINET, 20
N—2a  ERIT. N—Ta EKSUNW 1.2 KT DEIIICERINTNET
N N—=2a>0U 44— Hid sunw 1.1 CKA5ZDERLZEHRET S0, KEFHE
RIFHI 2 ICRLER S NE T

MHEICHARSNASERDO T 4 — I N—2 3 VERDDH5E. N5 DERKIT.
DA =T TIHWN=2 3 YEREFUGIETERLENET,

F - N—2 3 MKEBROREIT. U —® -z noversion A7 a iz o T
MGG

INS5DON—2 a CERKFHEROGREKZ D & EITRY -3, 77U r—
Ta OETRICHEEINEA T NRICBRERN—a Y ERDH DN ES )
ERELET. ZOBREIL. 1dd(1) T -vA T a b EMNTTHEALTCERTEE
T, 2L 77U =3 prog i LT, 1dd(1) 2FEFTHE, N—

TVa EFRKERERIT. EA TP b libfoo.so.1 TIEL<BEHEINS Z &N
DINDET,

$ 1dd -v prog

find object=1libfoo.so.1l; required by prog
libfoo.so.1l => ./libfoo.so.1

find version=libfoo.so0.1;
libfoo.so.1l (SUNW_1.2) => ./libfoo.so.1
libfoo.so.1 (SUNW_1.2.1) => ./libfoo.so.1

E-14A(1) I -v AT a EMiFE L, B NINEROS BIcfEESINE T,
ZOHATIE., ITRTOKREBEBROFEIFNZY X RN, I§XRTON— 3 EBESEM
EEBITEREINET,

U4 =T TRHRWN—Y a PERKGEREBRERINTE WS, Y TUr—2a > oy
REPICERBZII—NEIDET, MIETERWT 4 —IN—2 a VERIKERER
3. BBRONICEEHINET, 72& A1, libfoo.so.1 MN—T 3 VER

SUNW 1.1 2 Z2EFVERKET. Y 7Ur—3 3 2 prog WETINZHEIE. ROE
RizLo5—n"HECET,

$ pvs -dv libfoo.so.1l

libfoo.so.1;
SUNW_1.1;
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$ prog
ld.so.1l: prog: fatal: libfoo.so.l: version ‘'SUNW_1.2’ not \
found (required by file prog)

7TV —aprog WN— a UERKEMBERLE LN EEIE. LR
AT —AT 2R foo2 WERELBWI EHED, 7T Uy —3 g > OFETH
WERAHEEBELS—E L THLNET, COHERBELS—IX. Yot A¥xeH
FRR O AEZFHRICAELBAEERNS DT, F2 7T —2 3 D OETIN
2B foo2 ZIENH I o 2B IR, Fo<EUARNWIEHHDET,
74AR—TO THEBLI—] 22RBLTIEIN,

N—2 a3 VEBRKGEERELRT2E, YU —2a ik TRERA 2%
Tz —AMERAREN ES N ITRENET,

libfoo.so.1 AYN—a EFK SUNW 1.1 & SUNW 1.2 U EEORENTTY 7
U4 —3 3 prog MEFTINEHE., U — I TRWN—T 3 VERSFBIZTRT
WeINET, U —I)N—T3 VEFSUNW_1.2.1 DAEIFEKRTIEIRNT T —
ERBINDD, ETRL I —FHTERINERE . 272U, 1dd(1) Z2HEHT
HE, RETERNTRTON—Y 3 VEBRBNFERINET,

$ pvs -dv libfoo.so.1l
libfoo.so.1;
SUNW_1.1;
SUNW_1.2: {sunw_1.1};
$ prog
string used by fool()
string used by foo2()

$ 1dd prog
libfoo.so.1l => ./libfoo.so.1
libfoo.so.1 (SUNW _1.2.1) => (version not found)

E-AT VU MIMEEOKEEBNSDON—Ta D ERELEELLTWAHA, &
FTRFICZ DR GERIROFIERIBIIN - a D ERERDTEN TN &M S
& KEBRON— 3 DREIIBRONICERINE T, ZoHsHE, EN—
Va EBRKEA T NN a VEMIME L TP 7 hAOBITHMTDRI
HEEI, FUAEBMEL NV EREH#ETZHOTYT, 272, 1dd(1) E. N—Ta >
FDBENERRT DI EHEMATETET, BREALL LD NOVERSION % ffi
Ad5&, TRTOFTRN— a3 P REEIIHTEET,

EBNA T hON— 3 > OBE

N—2a VERIHIID. dlopen (3DL) KXo THEINZA TP FDON—
DalEERETOIANZALERDBEDTY, ZOMEEHEHRHL T OADT
RLAZERIZEMS N T2 27 MM LU T, E 7R > h—Ic K 5B —
Ta MKEREBRBRENMTONER AL, 20D, ZOBEBOIEOHE LT, N—
Va VEBEHNEEGLTWEINE DN ERETHLENHDET,
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WMBEIRN—2a VEBNH DN E DM, dlsym(3DL) ZFHL T, BEABEHD/N—
DalEBIRINERARD LTI > THRETEET, RDOFITIL dlopen (3DL)
ZHERALTHEAS TV b 1libfoo.so.1 270 RITEML, 12> T7x—X
SUNW 1.2 WFIHFRETH S & ZB L £,

#include <stdio.h>
#include <dlfcn.h>
main ()
{

void * handle;

const char * file "libfoo.so.1";

const char * vers "SUNW_1.2";

if ((handle = dlopen(file, (RTLD_LAZY | RTLD FIRST))) == NULL) {
(void) printf ("dlopen: %s\n", dlerror());
exit (1) ;

}

if (dlsym(handle, vers) == NULL) {

(void) printf ("fatal: %s: version ‘'%s’ not found\n",
file, vers);
exit (1) ;

IN—T 3 HES DT

N—Ta VERZEDHEF TP 7 ML TEINA TV 27 R 2ERT 25845,
DA—ICRHLUT, BEDN—2 3 VEBRNOHKEZEHIBET AL DICHERTHIEN
TEET, ULH—2MHTIE. BEA Y T —ANDFT TP NOKEER
BWICHET S ENTEET,

AT FOREEME, T 7 AIVHEGFICE o THIETEXT. Zommid,
U2H—D -MF T a>EBED mapfile 2L TREINE T, 7 7 1)Ll
mIZiE, ROMXZ/HALET.

name - version [ version ... 1 [ $ADDVERS=version ] ;

m pame — HEF TP U MREFBEROA4ATIZET., Z04mE. U h—ltkoT
FREINDZHEEA T2 O NI NVERELE-H LTI ER A,
3 R=TD [T 757 DOm&HK 2R TEIN,

m persion - FEEVWEAARETRITIUI RS BWEA T2 7 NAON— 3 ViER
ZEEDT, BRON—Ya D EEERIRETE S,

®m $ADDVERS —BIIN—2 3 VEERERLHETEDLDICT S,

ZOfEEHIENE, ROK D IRGEITHRILEET,
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n BEF TP MR —BOMNLLIEN—2a P EERTHEE, ZON—Va  E
B, RELBEA YT —AEERTDHESIHHTE 2, MakiEctT
Dz FEMETLILICEST, TOFT DY FREDA 25 T 2 — AT
IHEE T 5 I EZRIETE %,

n GEHROY T RV —RICEK NS> T, EF TP heN—Va L E
BypLE, fafElTAH 7oz hEMETLILICL-> T, BafoY 7 b
7YY —ATHHHAERA 27 72— AR TFICHET 5K DITHKRTES, L
> T iU —AOEF T2/ bR L THELZAF T2/ b T
B, WY —AOHEF T R L TEITTE S,

Kz, N—2 3 UlEEEOERFI 2 RLET, ZOFITIE. RON—2a A2
T —AEZREGOHELT D7 b libfoo.so.1 AL TVWET,

S pvs -dsv libfoo.so.l
libfoo.so.1:
end;
GLOBAL_OFFSET TABLE_;
DYNAMIC;
edata;
PROCEDURE_LINKAGE TABLE_;

SUNW 1.2: {sunw 1.1}:

N—23 2EHKSUNW 1.1 BEXSUNW 1.21d, V7 R T =7 Release X B
Release X+1 CEHAIHE/R 1ibfoo.so0.1 NDA > ¥ Tz —AEETNENEDLE
‘3_0

TN —aid. RON— a Vil mapfile M &AL T, Release X T
AR > T — AL FIHEE T AL ITHETEET,

$ cat mapfile
libfoo.so - SUNW_1.1;

=& %13, Release X L TCEIET B 7 U —2 a3 prog & BHTSHELET,
ZTO%E. 77U —2a TR, 2OV Y —ATHEARRERA > 7 2 — AN
FHTEER A, >Nl bar ZMEATERTZE, 77U r—Ta  idERSIN
242 72— ATHERL2<B0ET., U H—BIOREEZRERKDS > HRILT
I—&ELTTHEAILET,

$ cat prog.c
extern void fool() ;
extern void bar () ;

main ()

{

fool() ;
bar () ;
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$ 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

SUNW 1.1 >4 7z —AICHERT 5I1T1E. bar NOZRZHIRT 208 NH D £
T, Z3UL. 7TV —Ta  EHUEL T bar ICHT 2R EEZHIRT 20, £21E
bar DEEET TV r—a > OERIZENT 5 EICE> TITWET,

FE-T 74T U UREOE L TEBL G TP 27 MEERFRD
7 7 AVl eI U TR I NE T, BREZH LD NOVERSION 2 L T, 3k
47227 MEEBBON—Y 3 D REZMHIL X,

EBINN—2 3 D EBRANDFEE

WHEOLT T b DRIVEEENBIER S NS IN—2 3 ARERIRIZ, BIND/N—
2a UREBRZERET 5ICIE,. SADDVERS 7 7 IVHIEHGSZEH L 3, T O
TlE, ZOBMEENERICIEDN DD F U FITDONWTHIALET,

(i

libfoo.so.1 DHINTHEN T, Release X+2 ITBWVWT, N—I3 VEFK SUNW 1.1
M2 DOFENE) 1) — 2 STAND A & STAND B I/HEISNBHEZBMEL T, Ak
MRS ZITIE, suNW 1.1 N—2 3 DEREHMIFTO2MENHD XT, ROHFIT
I3, ZON—Ta VERET 2 DOFEEREMWKTHIDHDLELTERDOEINTVET,

S pvs -dsv libfoo.so.l

libfoo.so.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;

7TV —3 3> prog DME—DFRENA 25 T2 — AL 2RIV fool THDHA.
ZO7 TV r—a  IN—Ta UERK STAND A I LU TH—OIRFREGE RS £
T, 2D EId, libfoo.so.1 M Release X+2 LD H/NZNT AT L TD prog
DFETEMEELET., BAEIOU U —ATIE, 125 T2 —2A fool WFEIET HH/ET
B, N—T 3 VEF STAND AFFIELEHATLR,
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7TV —3 3 prog 3. SUNW 1.1 IZxT BEKERBREERT S ZEICE- T,

TORWHZLFEIOU Y —AICEOETHETE T,

$ cat mapfile

libfoo.so - SUNW_1.1 $ADDVERS=SUNW_1.1;
$ cat prog

extern void fool() ;

main ()

{
}

$ cc -M mapfile -o prog prog.c -L. -R. -1lfoo
$ pvs -r prog
libfoo.so.1 (SUNW_1.1);

fool() ;

C OUPRIIKERIRIT, BEOKRERROREZE N T2IMET DI 15 TY,

KERBRIEIE WY Y —ALOAEHESBRE X,

ZD

136 R—=2D [T 4 —IN—=2a P EEDIERK] TlE. U4 —IN—Ta EXEME

MLT, WEHEEOEHEZY =T HHECOVTHALE Lz, ZNH5D/N—
Ta ERE ATV MIH L TUTONENTBIEEEROWHITHEL THE

T, T4 —IN—=3 COEENMLETHIEE., T4 —IN— 3 VEHBNOHR
R ERREERTEET, 77227 b2IELSHERES B -DICNTEESH

BEOWENEELRF G, ORI RKAEREROIERDEEITRD XY,

FFLD 1ibfoo.so.1 OFIT, NTEIENT 4 —I/)N—2a VEHK SUNW 1.2.1 &

LTV 7T Release X+3 WCHARENTWALEEZEELET,

$ pvs -dsv libfoo.so.l

libfoo.so.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;
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WE., 77U —raid, TOEEFTOo 7 MK L THEEINTWSEEA,
IN— 3 VEF SUNW 1.2.1 ICRT25WREREFRZEZEEERL £T, ZOKRERRIZ
BB Z T 2EHNE L T, EIFRFICHEAIND libfoo.so.1 IN—T 3 VEFE
MEDNSRSTH, ZOREERBRICE>TTY T r—2a oMk 7EIhs 2 &
P ER A

7 71 )VEIfEf 4 SADDVERS AT A &, N— a VI ERITHT BRIk 7R
BELERTEET, ZOEENT4—ITHEHEE. COHRNBRICE> T, N—
Va VEBNEWVEKERERICEDSNET,

77U r—arprogld. ROT 7 AIVEl#EGaEHEHAL T, SUNW 1.2.1 1 > %
T —AEETRHIHEATELENWSI RN EEET DL ITHETEET,

S cat mapfile

libfoo.so - SUNW_1.1 $SADDVERS=SUNW 1.2.1;
$ cat prog

extern void fool () ;

main ()

{
}

$ cc -M mapfile -o prog prog.c -L. -R. -1foo
$ pvs -r prog
libfoo.so.1 (SUNW 1.2.1);

prog &, -1 2% 7 x—X STAND A Tk 2HRMBMKFRFRICE > THREEIN TN
F9, N—=Ta VEFKSUNW_1.2.1 1, BOIN—T3 JICEOLENTVWSD, K
17Bf% STAND A K> THIERbEINET, EfFFHIN—Ta »EFK SUNW 1.2.1
MEAODhERWE, BERRII—NEKINET,

fool();

F - KEBERNDEWES, U h—0 -u AT a EFHLT N—23 VER
WWHRICHE TEE T, 20T a>T N—=2a VERVORNIVEZZRLE

T, 722U, VORI BRISIERIRNTY, EUOARIZHDODERDON—23 D EE
EEHONEEMEND 2EROEKERRZUET AL, ZOFETHRNZHEEG Z21E
RTERNWIENDHDET,

IN—23 > DREMN

fHzDN—=a > OEENZTOAFT 7 OFERIIRICHZ> TEE I NRITN
i, 1 20F T2 7 RNOBEON—2a VICHEETARBEOETIVIEERbNE
A,

—EAT P MIHLTN=2a VEREER L TRARLEZS, ZON—2 3 VE
#I, 20F TPz FOROV Y —ATHEEINTITHEMEL TWRTNIFRD £
Bhe N=2a 0ABIOENICEET LS ORVIEH A EDEELRNTLES
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W TORD, N—2a PERNTERINS S PHRIVAIE. TV RA—RIZK
DPFRIFTR—FEINTVEREA, UL, AR —RICETIEEL S 2RO
BN, #7220 PR THBRTRRLHENHZMN5TT.

BT 727 b

N—2 g NERIT. BIA T2y PNTRUE L THEATE XY, BRdER
Tl M FRROFETN =2 a VEHERERETE R, £ZL, Z
WOERHECZDENRD D XT,

FECEEAS 7227 bOU XU RBITREEINDIN—2 3 2ERISI T, BHYE
TR 7 IO HREA T2/ bEBETLHLEE LS <FAUBATREINE
o ZELT7HIIVMCED, fEHPOF T2 o2 MTHT %> 2 RIVHTIEFET S
NFEEA. RDODIC, BEEITREA 727 MREINA T2 27 FOERITH L T
KIZANEL TSNS & N—2 3 VRiEREERN, BHT 52 2 R)VEIREZH
ET DO ESNET.

F/-, BEEVEL 77 hTRIEBEN/ZN—2 3 VERIZTANT, 81947
P/ MIEEINET, HEBERELT T2 7 hTON=2 3 JAUABOFIZ DN T
12, 52 R=ID T2 URIVEBEOHEN 25U TIEI N,

i
ns o

AN — g U E

HHEF TP 7 bAOEFHRBRIZ, HICT71IVDON—a > 771 IVEAESRL
RNERD R A, @, ZHUIN—Va DBEREREHELTHWEZT 7y 1 IVE
ELTEDLINET, HEA TP bOA 2 T 2 —ANERBIED IR NWHET (&
WY TV —2a D eET AR5 BAET) BRSNS HEIE. HiLWikE4 T
D hEHFLAON—Da VERT s A INAICE > TERMATHINENHDET, F
2. TON—=2a VEBR Ty A INADEMRL T, SWT7 U r—2a > ThsEls 1 >
71— AT IHEND D ET,

—HDY T FT 7 VY =AU TY TV r—2a DEBEL TS & &3, FET
RHERENICHRAEF TP 27 b2 ON—23 > 7 7 A VA TRET 20ENH D £
T, ZOXIITTNE, 7TV =2 a P EHMETLEEICHIILEI Y T2
ZREALT, FTHICHET LI ENTEXT,

ROETIE, TNAIVERE EFETRREMTOA >y 72— ADEEZFRMIT 24
BIZDOWTHBHL XD,
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N—2aEHT 7 1) ADOEH

U2 UMRERICHRET TP 20 b EANT 2720 DR —RNBFIEL, -1 47
Par EMERTAHETT, ZOF T alid, Uh—0DI4 75 BBz 0
U CHEEART 1ib EHEERE so M WekEA TP 27 b ERLE T,

U, FTRIC, AT o MREBIRIE, TON—2 3 VERT 7 VAT
KTHEEL TOWRITNTRD A, TNSOMARKICHD 2 DORLLEEFT
Tl bEMFTHOTIERLS, 2207 7 AIIVARICT 7 AV AT LY >0 24k
|7 0%

ETHIEEF TP 27 b 1libfoo.so.1 2 NAINBETHATEALDIZT B3I
Z. AN T AINENSETRET A NVEAIZS >Ry I > 5257,
KicHlzZrLUET,

$ cc -o libfoo.so.l -G -K pic foo.c

S 1ln -s libfoo.so.l libfoo.so

$ 1s -1 libfoo*

lrwxrwxrwx 1 usr grp 11 1991 libfoo.so -> libfoo.so.1
-YwXrwxr-x 1 usr grp 3136 1991 libfoo.so.1

IRV I EEBN-RY PV EERATEEY, EELZRBIUBEHEHRY
ELTE, 2R U I T DHBEHTY,

HEF TP b libfoo.so.11d. ETFHFRERICERINTVET, >R
JwZ71) 277 1libfoo.so DAERKIE. ANAINBETOZIO T 7L IILOFEHBEE)
ICLTWET, RIZHlZRLET,

$ cc -o prog main.o -L. -1foo

Joh—id, >R w27 27 1ibfoo.so B TRDIF2{EA T/
libfoo.s0. 1 > TRHRMBIN/IZ1 Y T —AZ2/MAL T, BEEERGEAS T
Y7 Mmain.o ZUHL £9,

—HDY T Tz 7YY —RAIZHE>T, ZOHEEF TPz FOFLWUN—Da >
TERAY T —AEEBLTRMATEERT, PRI IEETTHI L
W&o T @R > 72— AZMHT LD, I NMIVRREZBET S Z
ENTEXRT., RITHIZRLET,

$ 1ls -1 libfoo*

lrwxrwxrwx 1 usr grp 11 1993 libfoo.so -> libfoo.so.3
-IrWXrwxr-x 1 usr grp 3136 1991 libfoo.so.1l
-YwWXrwxr-x 1 usr grp 3237 1992 libfoo.so.2
-YwXrwxr-x 1 usr grp 3554 1993 libfoo.so.3

HEF TPz MD3DOEEN—Va  MEHTEEY., N6/ T 2Y
FD5 5B, libfoo.so.1l & 1ibfoo.s0.2 D2 DiE. BMETY U r— 3 s
DRGEBREZIRML 9, 1ibfoo.so. .31, LW T U — 3 D &2ERL THE
TT2-DDRMEEY Y — A2 L ET,
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ZOT2RY Y7 AR ZERT 5720 TIE, a2/ IVRETOMEAN S
FITRRE TORMBICEDETHAFT TPV FEIELHETHILIEFTEEE
Ao BIDVRLTWBHE DT, U 2 H—Id, BFETRREY 7 1 )b prog IZ. TNAHWL
BLUEXEF T2 b T 7 IVAERELET, ZOBE. 207 7 )VAIFa
SIANVERED T 7y 1 IIVATY,

$ dump -Lv prog

prog:
***x% DYNAMIC SECTION INFORMATION ****
.dynamic:

[INDEX] Tag Value

[1] NEEDED libfoo.so

7TV —3 a3 prog WETIND &, EfTRY > —13. KERERR 1ibfoo. so
ERBLET. progld. O >RU Y IR TIRTOT v IIVITHES
NET,

REFERE L TSNS ELWETRAZIRT T 512, HEF T2V b
libfoo.so.1 % [soname] EFEICL > THETHIVENH D FT., ZOEHEIL,
BEA T2 NOETHLZHBUNLET, ZO4HENL. COEELF T ML
T THEITRTOA TV k> T, KkEBEREELTHERENET., 20
EFRIT, XEAF TV FEEKOY D URETIC -h AT a EFERHLTEA5C
EMNTEET, RICHlZRLET,

$ cc -o libfoo.so.l -G -K pic -h libfoo.so.l foo.c
$ 1n -s libfoo.so.l libfoo.so

$ cc -o prog main.o -L. -1foo

$ dump -Lv prog

prog:
*%%% DYNAMIC SECTION INFORMATION ***%*
.dynamic:
[INDEX] Tag Value
[1] NEEDED libfoo.so.1

DAY w7 0 & Tsoname) MRS, T2/ VERE & EZFRREOEG A
Tl MR oMICRERFRIEMILE L, Y OV RERICUE I N
DT —A. EREINHN Ty AIVICEREICRESRINET, T OREERIC

o T, BRILZA 24 72— ANEFRFICREINE T,

EBEBe7IUT—2 a3 NAFUAIT—REN=DaVEE 149



FE-NEICN—a VEBINZHLWEEA T o7 FEERT S 2 E1E. K
EREFETYT, ZOHRELF TP/ hEHATIITXRTO IO ADIKERREES
WCHREL TWAHENDH D ET,

2EZW, HB57 TV — 3 2N, libfoo.so.1 BIWIEMh GBI N4 T
P17 b 1ibisV.so.1 EKEBEBRNH D ELET., ZOBREDOA TP 7 M
libfoo.so.1 EBEKERBERHZELET, AT/ b 1ibIsv.so.1 Off
FAIZIITOEEHINZTIZ, 1libfoo.s0.2 NOH L WA > ¥ T — A& FEHT 37~
W7 TV r— a3 > EHEHRETSE, libfoo.so DEERN—Ja VAW A ED
ET T ORACEENDSZEIKARDET, libfoo.so DIN—2 3 V2 LEEIT LA
BHBHEDORWAEEZY—V T35 EEFROT, 7O ARNICAH TP 7 Ol
DNN—23 2 EFEDIEIR, AERS DRIVEENRETIERERD., TOREDHIT
ZEFELLAEWHEERZFIZEZTZENHD ET,
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nli

ot

YR—Fr 2 TT—X

Uoh—=i2id, U h—BXUOETFR) CH—0UHEZEHL, S8k TLEE 2
HREICT 2720 DEEDYIR— L Y T2 —ANHVET, INSHDA Y T —
A TIE, W%, fOETHHLZLID B I SIZFHEL Y D V7REDH &2 BRS04
ERHDET, TOETIE. RO YT —RATDWTHHALET,
Nd-9Hr—5r] —151 R—=JD [ o H—DYR—rA 2 F T — A

Mrtd-BidE )] —157 R—2 D [EfTRKY O —DBEA > ¥ T — X
lrtd-TINw 1 =167 R—2 D [FEfFRY > H—DF N HA > T2 — X

=D R—r T —A

J2Ah—=E, 774NV OF =T IN60T 7 AIINNSDET > a > 0ifEEEd
ZROBEZETLERT, NS OBREORMR, BIUOHEICXI > TEEHEIT, 3>
AN AT LDALR=F 2 MTES THBRIENLSHVET,

07T a TR, ANWT77AIIVRER. BLRNY) D VREEZER TS 77 1ILD
ANT7AINT—=HIEERICHHIBEEYR—FINTWS, d-UR—b) 2%
T —ARZDWTHHLET, OS2 Y T2 —AZ2EHT 22007 7)) r—
a3, oA T —AERAL CHEBERRELT T 27 NNOEBHRT /Ny 7
FUHT B NN —ZF0bDE, TOA Y T —AZERL CREEHRZHEET S
make (18) 1—F5 4 Y5 4TI,

Nd-9Rh—h) 41257 2—AF, 1 DFRRBEROYR— 1> T2 —A)—F
CERBETOIYR-F IS TITUNSHRSNTVWET. 2O T TV Uik
£TOEAO—HE L THRAAEN, RIESNEYR—FL—F 3T RTY > 7
LORBPE T ENET,

DA T —AZERATHITIE, elf (3ELF) WiEE 7 71 IILERITHEBEL TV
LZVENDHODET,
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YR—bA 25T 2 —ADFUH L

J >/ —13. s@S_SUPPORT BREEAKE/ZIZV > H—D -s AT a>DEE SN
FoTREIND 1 DELFEROYR—F A4 T IV EZITANE T, BRELK
W, 20 TRYSNEYR—FIATITUDY A NSRRI NTNET,

$ SGS_SUPPORT=./support.so.l:libldstab.so.l cc ...

-sATalid, B—OUYR— I TIUREELET. ROLIITERD -s F
T a  EEETEET,

$ LD _OPTIONS="-S./support.so.l -Slibldstab.so.l" cc ...

YR—hI14 77V, EEFTPz 2V D1 DTY, U2 H—Iid, dlopen (3DL)
EEALT, EYR—bIA TSV RBEESNLIEFTHEET, RELKE -s 4
T a O NHLHHEE. BEABICE > TRESNZYR—E 51T 7 UMK
NS NET, RIZ, FYR—F T4 T FYNT, dlsym(3DL) ZHHL TY
R—bhA 28 T2 =2 —F > ORBNETEINET., INS5OYR—ML—F >
3 U S UREDOBRBEETIFO ENET.

YR—bI4T7IVIF REY bEZIZ4 EY FOWTNOHETH, BUHEN

BYH—DELF 7 A E—H L TWABLENDD £, ML, 152 R—=2D 132
Ey hbBXres Ev FRE|] 2ZRLTIEZI N,

F-T 74 hZT &I, Solaris AR — kT4 75V 1libldstab.so.1ld. U H—
EHEAL T, ADBHEEMREA 77 PNIIRIEEND a2 81 TEKRT Ny 71
WA, FHELET, 2OTF 74V ML, -s AT aaEHLTIEEINS
YR—=FFA4TZUTY =2 F0ETEMbEanEzdT, YR —r51 75V

B —E X723 T/ < 1libldstab.so.1 OF 7 #)L MU S HELB AT, U h—

RN R—F 51475 DYU X T 1ibldstab.so.1 ZHRTEINT %

WEMNH D £,

R EYFBLN6L Ey FEREE

2R=TD REy MBI 64EY MREE THREALTWSELDIZ, 64EY MU >
H— QA1) EREY FOF TV y FEAERTE, 32y M > h—ld 64

Ew bOF TP/ hEERTEET, INSOA TVl MIFNTH., EHEIN
TNWBSYR—bA 2 T —AICEEMTSENTWET,

AEY NF T2 hOYR—b A T2 —AE3REY AT O R—
ATz —AELTOETN, REIZ T64] EWOHERHMAMNEET, &2
¥, 1d_start () BXU 1d startes () DLIITARDET, ZOHAICKD, ¥
R—=hA 2T —ADMGDOFELEIREES, 1ibldstab.so.1 EWHHE -GS
T2z D3R EYRNEMEY NDOET T ATERHI®LZENTEET,
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SGS_SUPPORT BRIEZAHUT. HREH 32 £/ 64 ZfHL THETEET, %
2. U h—F7>a -z1d32 BXN -z 1d64 Z2FEHL T, -s A+ 73 gt
EEFRTEET, INHOEERIT, MEdTH532EY hEEF64EY FDU 21—
WWESDTORBERINET, 202D, U H—OFENRHRGE ST, WihORE
DYR—rTA T T ERETEET,

YR—bhA 257 2 — AR

Nd-JR—b] A2 T2 —RAFTXRT, \w¥—T 7))V link. h ITEZEINTW
F9., 12T —AFEIITRT, BEEXNECHYA TEZIZELF Y1 7 TY,
ELE 7—#% %1 713, ELE7 7 ®AF1 75V libelf ZFHL THIRATEZET.
libelf OFEAIL. elf (3ELF) 2R LTLZI W, XDA1 ¥ 7 — ABK

N NAd-YR—b A2 72— AKX DREEEINET., &1 0¥ 7o —ABKIL, f#
AERFIZHE> Tt TnET,

1d version()
ZOBEIE, VI A—EYR=FI1 75U EOMDHIIINY Rz —7 Z42 L
i—g—o

uint t 1d version(uint_t version) ;

U2 A=, UAR— MR N—2a >0 [d-YR—F) A > 72— A%
ALT, 202 T7x—AZHLET, YR—FI71T7 IV ZD/N—
TarMERT DI HDNEINEHRL T, FHTEITEDN—T 3 2 &K
ZEMNTEET, W%, ZO/N—23 23 LD_SUP_VCURRENT T,

HR—=bIATITUNIDA 7 T 2—AZRMELRNES, YT R— KL X)L
¥ LD SUP_VERSION1 &RABRINET,

YR=bIATIUNEODON—=2a >, £2@3Y A=Y R—F95% d-H
R—h A2 T2 AXDBREVEEERETHE, YR—bIATTVRMERE
NxL A,

1d_start()
ZOREIE, U A=A RTOMMZAEREORITIFOHENT, A%
77 VLB DR ZRL £,

void 1d_start (const char * name, const E1£32_ Half type,
const char * caller) ;

void 1d_starté4 (const char * name, const E1f64_Half type,
const char * caller) ;

name V&, VERRSNDHN 7 7 AN ERLUE T, type lJHN T 7 AINVI A TTH
0. sys/elf.hIZEHSIN TS ET_DYN, ET_REL. ET_EXEC DW\WTINNT
o caller i3, A>T 2 —AZWOHTY T r—2a 22 RLET, ZHULE
. Jusr/ccs/bin/1ld TTY,
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1d_file()

COBKIE. T 7 AT = ORUBNET S NDENT, FAN T 7 1)V LT
CHENET,

void 1d_file(const char * name, const EL1f Kind kind, int flags,
E1f * L’lf);

void 1d_file64 (const char * name, const ELlf_Kind kind, int flags,
E1f * Elf);

name (MBI NDANT 7 A INERLUET, kind AT 7 7 1IN DY A T &R

L. libelf . h ICERINTND X DI ELF_K AR £/2Id ELF_K ELF OWI NN

IR0 X, flags 13, U A—ICKB T 7 MIIVORGEHIEZRL, RD 1 DXL

BROERICTLHIENTEEXT,

® LD SUP DERIVED- 7 7 1 )VAIXI Y > RITICHIRIICIEFES N TR, -1
DILEN SIRET D, Fdhis ey —h o1 TR ERERT

® 1D SUP _EXTRACTED- 7 7 )V, 7—hA Ihofiticans

® LD SUP INHERITED- 7 7 1)VE. IX Y RFHEAEA TP s NOKEMEBE
LTHf/zENS

flags FERE SN TWRWEE, ANT7 7 AINII Y > FMFICHIRINICEE SN T
WET, elfid. 771V ELF ik FADRA > & TT,

1d input section()

ZOBEIE. ATV OEEs > a iU TR ENE T, Z ORI,

A=Wt r>az2h7 v A ITEET ST LEERET DRI S
NE9d., UL HAT77MIIVIZEHEET 2272 3 ICH L TOAFORHENS,

1d section () WL &EIZRAD ET,

void 1d_input section(const char * name, E1£32 Shdr ** shdr,
E1f32 Word sndx, E1f Data * data, E1f * elf, unit_t flags) ;

void 1d_input sectioné4 (const char * name, E1£64 Shdr ** shdr,
E1f64 Word sndx, E1f Data * data, E1f * elf, uint t flags) ;

name lZ. ANV > a4z RUET, shdrid, BEOLY > 3 >Avd—AD
KA FERLUET, sndxld. AT 7 AIVARNOEYZ >3 A>TV AT
T, data 1. BT —H )Ny Ty ADHRA > HERLUET, efid. 77V ELF
LI FANDRA & TY, flags 13, FROEHDZDITTHISNTNET,

vy a Ay —OHED LB TEIN shdr \ORAIZL ST a Ay F—
DEBFHFINTNHWET, U H—Id, 1d_input section() MHERE-
T, fshdr BHELRT®I 3 oA —EREFHL T, 7 a 22U %
KB

T—HEREIDYTL, E1f Data /Ny 77D d_buf ™1 FITRKALTT—%
EEETEET, 7Y ELETLHHE, E1If Data /Ny 77D d_size BEZEIE
USEELRITNERDERE . I A= 0—HBiIcia2 AJ1tr > a >Tid,
d size BREVLOIIRET S L. MM A—INS T - MERICHIFRINE
ER
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flags 7 4 =)V Rid, #IHMEICEONERES NS vuint £t T—F 74—V RZEHRLE
o 7T fFROT v TTF— R TU A=Y R—r I T UNE DY TT
ZHEDITRBEEIINTVETA, BIIEOLIAEFEHODLETENTVE R A,

1d_section()
M7 7 AVITEESNDBANT 7 7 AV DED 2 a > ZEICZ OB SN
TS, B a =Y OUENETINET,

void 1d_section(const char * name, EL1£32 Shdr * shdr,
E1f32_ Word sndx, Elf Data * data, EL1f = elf);

void 1d_sectioné4 (const char * name, E1f64 Shdr * shdr,
E1f64_Word sndx, E1f_Data * data, EL1f * elf);

name 13, AN r7 T a&ERLUET, shdrid,. HEOLYZ a3 > Ay ¥y —AD
KA HERLUET, sndxld. AT 7 AIVAOEZ > a A>TV AT

o data . BIEHT—FH )Ny T 7y ADKRA > HERLUET, elfid. 771V ELF
L T ~NDRA > TT,

T HAKEHEE DY TL, E1f Data /Ny 7 7D d_buf ™A1 > ZIZRALT
T EEETEET, T Y ZELET LG, EIf Data /Ny 77D d_size &
FEELSHRELRTNRRDERAL. WM AP0 —HITRB A > a >
T d_size BHRZEOICHET D E, HHA A—IUN5T —FNERRITHIFRE
NE7,

E-UH—D s AT a itk TWMOBEMINLE Y > a >, £zid

SHT SUNW_COMDAT fL¥E%X> SHF EXCLUDE Diillic &> TSI Nc s a >
&, 1d section() WHHEINTH A, 209 X—T D [ [COMDAT] 7
var) ER7-UAESZHRLTIES N,

1d_input_done ()
COBEIE. AN T 7 AIVOUHENET L. AT 7 AV ORENET S NBH1T
O ENET,

void 1d_input_done (uint_t flags) ;

flags 7 4 —)b Rid, #IHMEICEONRESNS uint t T—F 74—V REHLE
. 7570, FROTY Y TTF— R TY =Y R—=K IS4 TSUNEDYHTT
ZFHEDICRBIIINTNETN, BEOLEIAFE DL TENTHERA,

1d atexit()
ZOBEIE, VU 2 URREDE TR ENE T,

void 1d_atexit (int status) ;

void 1d_atexit64 (int status) ;

status 13, U2 A—ICX->TRIND exit (2) A—FTHD, stdlib.h ITEFH
INTWVBEDIT, EXIT FAILURE 7213 EXIT SUCCESS DWTNMNITARD £
ED
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HYR—KA 25T —ADH

ROFITIE, 32 Ey b IV REDO—EHE L TUMS NS HEENRES 722 b
Ty ANOtra b et hTH9R— T4 T T U EERLET,

$ cat support.c

#include <link.h>
#include <stdio.h>
static int indent = 0;
void

1d_start (const char * name, const E1£32 Half type,
const char * caller)

{
(void) printf ("output image: %s\n", name) ;
1
void
1d_file(const char * name, const Elf Kind kind, int flags,
E1f * elf)
{
if (flags & LD_SUP_EXTRACTED)
indent = 4;
else
indent = 2;
(void) printf ("$*sfile: %s\n", indent, "", name);
1
void

1d_section(const char * name, E1f32 Shdr * shdr, E1f32 Word sndx,
Elf Data * data, ELlf * elf)

{
E1f32_Ehdr * ehdr = elf32_getehdr (elf);
if (ehdr-s>e_type == ET_REL)
(void) printf("$*s section [%1d]: %$s\n", indent,
""", (long)sndx, name) ;
}

ZOYR—FITA4 T TR, libelf IWKEFEL T, ANWT7 7 ANIA TEHET D7
OIH T35 ELF 7 7 L AB%L e1£32 getehdr (3ELF) Z#EHL ET, YAHR— bk
47513, ROFICE->THEINET,

$ cc -o support.so.l -G -K pic support.c -lelf -1lc

KROFNE, BEREEA 7oy bBIXO—hIVER T —hA1 751475912k 3
o7 T —2 a3 > OMEORBEEC-v > a Wz RrRLTnWET, -s 47
TarEFRTEE, T NTN Y FTERUEZT TR, BYR—T1 TS
DIERHL BfTbNET,

$ LD_OPTIONS="-S./support.so.l -Slibldstab.so.1" \
cc -o prog main.c -L. -1lfoo
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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
section [2]: .text
file: main.o
section [1]: .shstrtab
section [2]: .text
file: ./libfoo.a
file: ./libfoo.a(foo.0)
section [1]: .shstrtab
section [2]: .text
file: /usr/lib/libc.so
file: /opt/COMPILER/crtn.o
section [1]: .shstrtab
section [2]: .text

file: /usr/lib/libdl.so.1

E-ZOFITEREINDEY D a > oRIT. M EHFELT S0l s SN TNE
Fo oo AZ/ATRIANCE > THMORAEND T 7 TV BREBDGENDH D X
@_0

EITRRY O —DEEREA Y T — R

tld-BER&| 1> T x—A2FHTHE, TOANENEFICHET SETEY >
TEHRICT VB ATEET, 128R—20 #EFAF Tz b0y r1Y 27
TliX, ZOMEOERFAIEL T, EF T2z FOETFKR IO 7 vV ERLE
75,

Mrtld-%& | 1>y T7x2—A, 1 DFREBEROEE N Y T2 — A —F 2 %2if
HTIEESATITVELTREINET, 20T T7T7UNTOAD—EHELT
FARAENTVBEEIE, TOCAETOREE T, ETRKY > h—I1tk-> TER
N—F O MNERHENET, TNEDAL I T —RAEFATDHE, BEES LTS5
IROBEDIZT VEATEET,

o KEBROBRRKR, MRBNASEET A T IVICL> TEESMA DI LENTES
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B FAAENTVWSEF TP MCET 5 I1EH
B FAHAENTNEINGDAT D7 METHRAET S RIS, N5 DRE

i BEIATIVICE>TEETES

s BRI L EZORVEOREZREICT 572012, 7O —Iv DU 2 —

T IT Y PUICE > TIREES N DEIERESHMOBTE. BROIIREZTORD
fHld, BEIATIVICE S TEETES, 270 X—20D [TO>—Iv DY 27
T (TatyHEA) ESRLTIESIN,

NS DOHEEDWS DML, BkaitE4 727 b EFRICHEAAD I EITEST
RETEET, LML, FHCHEAREN LT ML, TovR0F T2y
MERUAHIZERNICEELET, 20D, B, FrCHEAAEN-HE4T
P bOEREBIHEINEN, EHCARDET, ld-EBEE) 1257 —Xi3.
I—HF =2 LT, BEIA T TV EETTLH00BFDOARIZEMZIRIELET,
ZDLEZEMIZED, BEIA T IUNTOANTRAT I@EEOMEZ2YIET S
el = 04 AN J= I

i HTZE R D REST

RITHEY > —1d. BINEITWRER OV S L2 ZOERERBRREHEETDE, Uy
Ry TDOY 7YX MEERLT, Y022 RLET, U~y TG
/usr/include/sys/link.h ICERINTHD., JOLANOEA TPV ML
BLET, 7TV —2a DA TV FEHEET 201N ER SRR
3. 2OV IRy TUANERZBLET, 20Uy 7UANI, oAy
CHRIVERIR A DARTER R L FT.

T > —BHED, U2y TICE->TEERENET, 20U >~y 7id.
TIVr—2a3 ATV bOYARNEIZRELRZY X NTEHRINET, O
B, OETFRY O —0EE OLRTZEMNICEE TS Z kb=, EfTRY > h—
NOY—EZIZTY T r— g UHNE#EBEIND &3 k< ET, 77U r—
T3, 74J)0% 1ibdl.so.1 2N LT, ETKY > hH—0RNBEY—E X ZIENN
HI 2 EMTEB2FTT,

Mtld-BE] 127 72—, TRTOEETA T T 2T 5200F5HDY
DOy TIVARNEERLEY., 20D, BEIA 7701, 77U —2aro
PIURIIKERENSHBEENE T, Y TUS—2 a2 Xy T X~ ORE
I&. dlmopen (3DL) &> THEITTEEX T, dlmopen (3DL) % RTLD_NOLOAD 7 7
JEEBIHHTEE, BEIATTIUT, 772020 MEHAHAAD T LR ZDEF
EERETHIENTEET,

TITV =23 EEFEY -0 Ry TU A RBERT B0, 200
AT Jusr/include/link . h ICEESINTNET,

#define LM_ID BASE 0 /* application link-map list */
#define LM_ID LDSO 1 /* runtime linker link-map list */

% Ttld-B5E] YR—FF4 7023, BEEDH LW > 7y THFNED Y
THNTHnET,
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**5475U@¢%
%5175 ) RIORAFT Pz s b EFRICHES NET, 7Ot 2RO
T2, W< DD DOEBENKETT,

T4 77U IRTOEEBEFROSRAEZRME L RFER5 780

FATIVIE, TOvANDA > T 2 —AERDA > ALY AR ELInwY
AT LA I Tz —AEHHTERN

mk i

BEEIA 7T UM printf (3¢) ZFOHTHE. ZOBET 1 7T UIE. 1libc AD
KGR EEETOILERDDET, 45 R—2D HEF T2 NI T 71 IIVD
ARkl 2ZRBLTLESWN, BEIA T I0ICE. BEEOLMZERND D=0, BER
DT T Ar— 3 JIZHEET D 1libe KX Tt BESR 2T 2 L3 T
o BEETA T TUIT libe NDIRERBRD DHEIE. 2 DO0ONN—Ta D
libc.so. 1 M7 OV AICHEHAENET, 1 D2ET7TUVr—>a>ny >y T
A NDOWEEELEEZMZL, I 1DEFEBY 7y T A MORESEEEEZLE
9,

TR TOREE BN S NZIRETEES A T I UNHBEIND XL DICT SITIT
V> H—D -zdefs A7 a z2HHLET,

DATLA A T —AOHIZIE, HEMN T O ANHEOEEDOHE DA > AY X
ThHHEMELTHEETDHDONHVET (7 )P malloc(3C) 7RE), TDEKD
BRAHT—A&EMEHATEE 7TV r—a  OMERAREICEEINS BTN
MHD1D, BEITATIUTIE, TOXIBA2F T — AOMHHZET 208N
HVET,

F-EEET 17T 1L, mapmalloc (3MALLOC) ZHHL TATY —ED Y TEITS
ZEMTEET, 2L, 77— a il TlHEHBEHINDE DY TAF—
X EZDEID S TINHE R 2D TY,

BAAT Y 72— ADOIOHL

Mrtld-BEdE) 1 27 72— A, ROWTNDDHEITL> TENTRD LT, Th
FNOHEE, BERAROA T FOHEEEWRLET,

TR BEEID. I*ﬁ%é‘é{w AUDIT 2T 5 2 LIk DETES, Dk
BIC XD EHREIC AR DEE T A T UIE, O ANEHT 2T RTOENA
Tl MCETBERNMEESIND

m (O—H)) E&RILZ. A T27 bOrERE;: ﬂ‘j“/“Iﬁ FRICRESESNZFHMT
DRI TECRSE, ZOHEKIZ J:o’dﬁ)ﬂﬂ WWhBEEIATIVUI
%E?éﬁ%ﬁ7917%t%?é%ﬁﬁ%ﬁéhé
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FTNZENONEUNH L AL, dlmopen (3DL) KXo TR ENIHEF T2
FEaO2TRY-ZU A NEEOLFITHRINTNET, §4 7227 M.
FHOBEEY >y T A NMIGmHAAENET ., £, &4 727 b, disym
(3DL) K&E- T, BEIN—TFoRBWMREBINE T, mHiINzEEL—FT>
3 7= a DEITHRICEBEE TR ENE T,

rld-Fif&) 1> 72— AT L, HROEET AT IV ERETLHIEN

TEEY., COHETHEASNLDEET AT IR, @HEETR) > A—ICL>TE
EINDMEELEETHILETTEERA. INLOMEEEETH L, RICH<SEE
FAT U TTHLBRWRNEL 20D D X7,

BT TV =233, FIARTALIZ NUNSRETEES AT T ERET
E2FET, TIFINETIE, BT -8 # T2y ATy NHOME
—DOrIAMTFT4 L7 MU, /usr/lib/secure T3, 64 Ew b T2 M
DEIFIARTA4 LY MU /usr/lib/secure/64 T,

O—7)VEE DRk

O—VERIERIL, 7027 BN D h—F T ar -pEid-p 2FHL TE
RENEBEICHNTEET, 221 BEI A 7T audit.so. 1 ZHHALT
libfoo.so.1 ZEEET DI, U VRERIC -p AT a  2FHLT. 2O
kzEgiek L £9.

$ ec -G -o libfoo.so.l -W1,-paudit.so.l -K pic foo.c
$ dump -Lv libfoo.so.l | fgrep AUDIT
[3] AUDIT audit.so.1

FATRFICIE, COBRERNFNHDEZEICKDEET A T I U MNGmAAEN. BT
52F 722l MBI AEWNTOEET A T IVICEINET,

ZOMEHAZT TR, BT HA T FOBRBREDIBRIZEES 1 7 F ) 0NEH
HRAFENDHNCHELTLENET, TELRETLL OEEBRERMLET D=0,
O—NNEEEZERTLE2A4 TV NOEFET, TOA4 T2V bOI—F—ITJA<
HME5EINFET, 2EXIE, 1libfoo.so.1 IKKETZ T U r— a > Z2ERT 5
L. FOT TV —a i, TORGEBROEENVETHD Z EE2RT X IR
INE9,

$ cc -o main main.c libfoo.so.l
$ dump -Lv main | fgrep AUDIT
[5] DEPAUDIT audit.so.1l

OB TRAENENTRSE, YTV r—3 3 >0 X TOYPIRI KRR ICE
THERNEE T T IVICESNET, ZOKEBROERIL. U H—0 -pF
TrarEMATAILICED, ATl FOERRHICEELLRT S ZIEHTEE
ER

S cc -o main main.c -W1l,-Paudit.so.l
$ dump -Lv main | fgrep AUDIT
[5] DEPAUDIT audit.so.1
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- BREZAH LD NOAUDIT Z XI)VUSLDIEICERET 2 &, EITRICERE 28T 5
ZEMTEET,

BEAS A 2 T — A D%
ROBED THld-Et | {25 T 1 — 17k > TS NTHD . (AR - T
ERENTNET.

E-T—FTIOF Y HIVRA TP NI IAEEDA 2 F T 2 — ADEMRTII,
A ERICT 20, BRL T RAEZFEALET. &AW la_symbind32 ()
BEU 1la_symbinde4 () I& la_symbind() TEL £,

la version()
ORI, ETRY DA —EBRETA T I OMICHIIN S Rz —U 284t L
F9. BEIA T TUNHRAAEND DI, ZO1 25 T2 —ANREENT
WHRENH D XT,

uint_t la version(uint_t version) ;

FATRE Y > A —1d, YR — MRlRERERHTN— a3 >0 Irtld-EE&) IC&k-> T, 20
A2 T2—AEMOHLET., BEETA T IV ZON—2 3 I
TELENEDNZHRL T, HTZTFEDON—23 2RI IENTEXT, Z
DIN— 3 i, W@H, /usr/include/link.h ICEHRZINTWVDS
LAV_CURRENT T7Y,

RS A TSUNRTO, HaniE, BT D hH—0"YR—1r95 [rld-EBExE 1
AT AKX BRERN—Ta ERTES, BEIM 7T VIEHEINE
E

la_activity()
ZOREEIE. VORI VT4 ETF A DTONTWAS I EEERTOT T A
ICHIGEET,

void la_activity(uintptr_t * cookie, uint_t flags) ;

cookie 13, U > WIANT DDA TP 2/ bZEEL £, flags 13,
/usr/include/link . h ICEZEINTWVWER DO LRI TOT VT4 ET 4 %
fHLET.

® LA ACT ADD- U X ZUMISHFU A MIAT D7 bhEMEN%

® LA ACT DELETE- U > ZMISfFIFU A N6 FT7 2 =7 RRHIBRENS
m LA ACT CONSISTENT-A 7PV hDT7 T4 ETAMET L7

la objsearch()

COBKIE, AT2x ) FOMRERTIZILemETOT I LICHSEET,
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char * la_objsearch(const char * name, uintptr t * cookie, uint_t flags);

name 13, MBFDO T 7 1IN HBNWIEI/INALZIE L ET, cookie 1d. BBZEZBIHEL T
WBF TPl bEELET, flags1d. /usr/include/link.h IZERZ SN TN
% name DHEFTB L OMERZERL ET,

® LA SER_ORIG - #JJIRER . WHII, DT NEEDED L2 bV &L Ttk /=
7714, 5WE dlmopen (3DL) 1052 5NEE15EET

® LA SER LIBPATH-/NZA#/Y LD LIBRARY PATH J27R—1> MNSIERS
nTtnsd

® LA SER RUNPATH - /SA£AY [EfF/NZA] TR—F > bMSERSNTND

® LA SER DEFAULT - /NA£WT 7 4 )V hOBRE/NA D R—% > b SIERS
NnTn3

® LA SER CONFIG-/SAI2HR—3%> NOHFARERT 7 1)V TH5. crle
(1) DR ZaTIR—VESM

® LA SER SECURE-/SAIHR—FX > EPNtFa7472xz7 MCEAETHS

ROMEIL, ETRE) 2 — DU E G5 T 2 N END DRI A/ ERLUET, i
01, ZONANEHINDZLEEZRLTVWET, MBNAZERTLIEES 1T
Z U1, name 2R L FT,

la objopen()
ZOBEEIT. LA Ty RINEFERY 1tk o T A EN5S =N
CHENET,

uint_t la_objopen(Link_map * Imp, Lmid_t Imid, uintptr_t * cookie) ;

Imp &, HLWA Tz haidibd s > <y THEERE L £9. Imid 13,

FTO 7 MRBIMENTWBRY 27y T A RNEREL XTI, cookie 13, #H
FANORA Y ERELET, ZOFMNTIE. 7227 b Imp ITHIHEE S NE
T, ZOFATIE, BEESATIVICE-T, AT 7 b&2IEFIMD (rild-BEE

AT —ZN—F R U THETDLIICEETEET,

la_objopen () BA¥Z. ZOA T2/ M THEIZRS > > HRIVEES ERTEZ
BLUET, INS5OMEICED. BD la symbind () M ULNAELCET ., 2Ok
RO, /usr/include/link.h l:ﬁ%éﬂf:‘ﬂ(@ﬁ@?lﬁf‘j—o

® LA FLG BINDTO- ZODF TP/ MIMT B8RS 2RIV
® LA FLG BINDFROM- ZODF 7P/ b6 DR >RV

INS5D2DO07 77 DFEAIKIZONTIE, 1la_symbind () BESEL T/
=,

TOORVEIL. #MEERNZOF Tz N THEICRSBNWI EZRULET,

la_preinit ()
COBEKIE, IRTOAT P2 bY T r—2a VICHEAPAENTZRT, 77
U —2a > \OHEORENFELET DRI —EIFRH I NET,

void la_preinit (uintptr_t * cookie) ;
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cookie lZ. YOV RAZBAB LTI~ UL T o7 b, BEIIENETIRET O
TIhEELET,

la_symbind()
ZDOBEIZ. 1a objopen() Lo THABAIOY INRHT 5Nz 2 DDA T
Pl MNEATHENRET S EMOHINET,

uintptr t la_symbind32(E1£32_Sym * sym, uint_t ndx,
uintptr_t * refcook, uintptr_t * defcook, uint_t * flags) ;

uintptr t la symbindé4 (E1f64 Sym * sym, uint t ndx,
uintptr_t * refcook, uintptr t * defcook, uint_t * flags,
const char * sym_name) ;

sym WL INLALEHETH D, sym->st_value lTHEIN/IZELFERDT B
L Z%&RLUET, /usr/include/sys/elf.h SR L T ZI N,
la_symbind32 () I&. sym->st name Zif# L TEBORLFHEHETLOICLT
WET, la_symbinde4 () I sym->st_name ZfEGA TPV NOXFHIT—
TNDA T I ADEFIZLTNET,

ndx 13, #EEF TPV MBS T —TIVNDRLE AT 2T v 7 A&RUE

To refeook 13, TORENDODBRETOIF T2l bERBLET. ZOHHIT
. LA FLG BINDFROM ZjR L7z 1la_objopen () BIICIEIN/AZHDEFRLT
T, defcook 13, ZORFEERT DA TPl MEeilikL £, 20T,

LA FLG BINDTO ZiXL 7z 1la objopen() ICESINLHDEFELTT,

flags 1. #EBICBT 2 BMEBZETELT—YEHZIELET, COT—YEHEZE
RT3 &, 7D/~VV@U/7T~7N//TWI/FU@@¢ SR EBET
=F9, 2Ol /usr/include/link.h KEBINZRD T T T DI AT T
N

® LA SYMB NOPLTENTER - la pltenter () BI#IL. ZORHITH L TEMFEOH
Tnan

® LA SYMB NOPLTEXIT-la pltexit () BI%IL., ZDRHITH L TIEMFOH S
nmzn

® LA SYMB DLSYM-dlsym(3DL) ZM-UNH LU ZMERFIEL 2 > RIS

® LA SYMB ALTVALUE (LAV_VERSION2) - la symbind () ~DOLLETOMINH
LiCko T, B EIcH L TREEMEENS

T 74J)V FTId, la_pltenter () £7/zld la pltexit () BENEFEET 256,

INSOBKIE. RN NBRINS7ZNT, 1a_symbind () BEOE T, 7

n2—2v0Y 77— TV b U TR ENET. Gl 166 X—
DO TEBEEA AT —ADHIR] 2R TIEI N,

E@ﬂﬁbi‘ Z@ﬂgiU‘H:':b W THIAZETHENH DT RLAERLET, >
PVEGZERTHETOEET M 7 I VUL, sym->st_value 0)@%:@'?‘7’;
il ifnmuﬂﬁ'ﬂ:’éﬂa THEINET., MASA T IR, BRAHEEET &I
£o T, PR EEENWIUZT ALY B TEET,
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sym_name 1%, la_symbindé4 () OAITEHAFIRETH D, WHINZ T >R D%
AZEEAHET, ZO4ARNE. 32EY b 2 72— ANS sym->st_name 7 A —
JVRTHATEEY,

la pltenter()

INS OBEIIENZTN SPARC BEUx86 P AT LATHOHEINET, THhHD
B, EEAIOY VMW 2 o047z METTO =2 x0Y >
TN ITY PUNRERHHENS ST ENET.

uintptr_t la_sparcv8_pltenter (E1£32_Sym * sym, uint_t ndx,
uintptr t * refcook, uintptr t * defcook,
La_sparcv8_regs * regs, uint t * flags) ;

uintptr_t la_sparcv9_pltenter (E1f64_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 (E1£32_Sym * sym, uint_t ndx,
uintptr_t * refcook, uintptr_t * defcook,
La_1i86_regs * regs, uint_t * flags) ;

sym. ndx. refcook. defcook. BEXUN sym_name 1. la_symbind () ITHEINZHD
ERCIEHRZRAL X7,

regs 1&. /usr/include/link.h IZEREIN TS K IIZ, SPARC > AT AL LD
out LAY &, x86 AT L LD stack BELN frame L DAY ERLET,

flags 1. #AICHATHIERELETELT—YHHZIEL LT, 207 —YHHZE
FHTSHE, 7O =Y I T—=TIN T RN IT Y N OEGEEEEZEET
XY, ZOTFT—FEHHIE. la_symbind() ﬁXBﬂags CEOoTHRENSDHD LA
CTY, ZOMElE. /usr/include/link . h ICERINZRDT T TDIY AT T
ER

® LA SYMB NOPLTENTER - la pltenter () |&. ZODilH TIIHUOMEUOHIEINS
Z &l
® LA SYMB NOPLTEXIT-la pltexit () |&. ZODiH TEHIFUNH I NN

E@@Pi\ Z@@Uﬂjb RN THIE ZJETHENH DY RLAZRLET, >
TG EERTLETOEET A 7T U, sym->st_value DEZIRT 2D
ﬁﬂ“ﬁmifnnuaﬁi—ﬁ CEINET, BEIA TV, BAasEERTIEC
£oT, YORNKBREEHNWICUY ALY B TEET,

la pltex1t()

ZOREIL. EEEAIOY Wz 2004 Tz hETTO -y Dl >
7T~7JI/I/I\'J75\JEE’SEHZ;<‘:% TP ENE T, ZoBEENL, BRI
LNz 2hET SRMCENHENET,

uintptr_t la pltexit (EL£32 Sym * sym, uint_t ndx, uintptr t * refcook,
uintptr_t * defcook, uintptr_t retval) ;

uintptr t la pltexité64 (E1f64_Sym * sym, uint t ndx, uintptr t * refcook,
uintptr_t * defcook, uintptr_t retval, const char * sym_name) ;
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sym. ndx. refcook. defcook. BEXUN sym_name 1. la_symbind () IZEINZHD
ERICEMZRMIEL XTI, retval IZFEEBEENSORD I—RTY, RIS
ZERATOHEET AT IV, retval ZIRLET, BETA T I UIE, BRICHE

I$HMEERT I EMTEET,

F-1la pltexit () [IEBREEDA >4 72— A TT, #Filld. 166 X—2 D &
BEA Tz —ADRIR] 2L T EI W0,

la _objclose()
COBKIIA TV M2 72— RNETSNTHAS, T2 27 MvH
BB EFREND T TP ENET,

uint t la objclose(uintptr t * cookie) ;

cookie \3F T NEKFETZHDT. LARTD 1la_objopen() MEEGFINT
WET, ROMHEITX, T2 TEIXRTEEHEINET,

BB 257 2 —ADH

ROBHMIZHITIE, BETAIRET OV T A date (1) 1K > TinAAENL&LH
FTT 2 FOKGERRO AN EL TS, BETMT T EERL THWET,

$ 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 1mid, uintptr t * cookie)
{
if (lmid == LM ID BASE)
(void) printf("file: %s loaded\n", lmp->1_name);
return (0);
1
$ cc -o audit.so.l -G -K pic -z defs audit.c -lmapmalloc -lc
$ LD_AUDIT=./audit.so.l date
file: date loaded
file: /usr/lib/libc.so.1 loaded
file: /usr/lib/libdl.so.l loaded
file: /usr/lib/locale/en US/en US.so.2 loaded
Thur Aug 10 17:03:55 PST 2000
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BEBA AT —ADTESANL— 3>

/usr/demo/link audit @ SUNWosdem /\vw 7 —IIZId, Mrtld-BEH 1%
T —AZERTHEEOTETY ) r—2a DRABEINTHET,

sotruss
ZOTFTET SV r—alid. BET TS —2 a0t T NETO Y
O —2y P LZBEFL 7.

whocalls
ZOTFTET SV r—aid. BET7 U= a IR EINS =N, FBE
BB DAY v 7 LB EITWET,

perfcnt
ZOTEY IV r—arid, BET TV —2a D OSBEKTE P S N ZE
BEFL £,

symbindrep
ZOTETY U r—2arid BEY 7V —aaHMmAD oIl E T rank
IRTOY >RIEEERELET,

sotruss (1) & whocalls (1) &, SUNWtoo /Ny —JIZHAREN TN E
9, perfent & symbindrep [dH >IN TOV I ATYT, ZN5IE. EROREET
DFEAZEMEL TWER A

BiE1 >4 7z — ADHIR

la_pltexit () RAIDFEAIITN S ONDOHIRAH 0D F9. TS OFHIRIZ. FEOH
LiE MEXH L] ORTRDBRAY v 7 T L — L&/ ALT, la_pltexit() &
DEZIRET 272D DBENSELCZHD T, la_pltenter () V—F 2 EFZEIE
CHTHE, ZOREIIBEICARDEE A, ZO5HE. BHNOBEBUCHIE % 13w
2. RDBAY v ) BB TEET,

NS OHIENEE T, la_pltexit () Id. EBRHA ¥ T —AEHRINET,
BIEMNH 2 H/ AL, la_pltexit () I—F > OFEHITEITTIZEI W,

AL D EEERET DK

AL ) ZEERET 2D, £LEZOREBIIONWTKEZZTH2LEOBEENDH D
F9., ZNSOEKDOHEL TIE, setjmp (3¢) 77 I U, viork(2). BLURE
ANDHRA 2 TRBLEELZRTEENSDET, NS OBKIE. 1a pltexit ()
EYHR— T 2DIMERSNDRADTBAY v IITE> THEINET,

FATREY >N —13, 2051 TORBRERBTERWED, BET1 751 OERT
M, ZOLD7IN—F > D la pltexit () ZEHTTZ2HLENH D FT,
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BT O hh—DF NN A7 T —

N

EITFEY O A—13, AT —ADF TPV bOEID YR TR VR OFEEEGT %
BOBEEZEFTLET, TNv 7O I A3, @BE. INSOEFE) O h—0f
27 TV r—2 3 UEITO—E L TR T DIBMICT VAT H2HENDH D F
T, INSOT Ny T 7ar I LE. BITRHROY 7 r—3 3 IR HMNL L2
TOovAELTEFTENET,

OB a TR, EhoTabANSENICY > E3NET U= a LR
H, Z2ETS td-TNNVH] A2 T2 —ARXDWTHHLET, 20124
T —ADT7—FF 7 F¥id. libthread db(3THR) CHAINZETIIHST
nWEd,

(rtld-T N | A2 T 2—AZERTHEEIL. Ph<Etdbro2DOo0701R
M5 LET,

1 OFRRBEROY—Fy N TOv A, Y—Fy Mo A@dEicy oL, E
7Y > H1— /usr/lib/1d.so.1 (32 Ev 7O ADHEH). £izid
Jusr/1ib/64/1d.s0.1 (64 Ev b 7OV ZADE) Z2HHT 2 LENH D

m HETOvE, rtld-TNNvH| A2 T2—AT14TF5VEY L., FnE
FRLTY >y N O 20EBNMEZBRET 5. 64 By MY Ot 213,
64 E FBXUREY MDOWHFDY =4y hET Ny T TES, 2720, 32
Ey Ml ZT O ZA1E32 Ey by —F v MZHIEESN 5

rtld-7 /Ny 1 13, #E 7O ZARNT NNy HTHO., TOF—47 v NNB)EfTE]
BE/R 7OV S LADEAEI. BRbISHEHINET,

Mrtld-TNw | 127 T7z—AF, =7y b 7O0BAICH LT, ROT 754 E
TAEENTLET,

ETRE) > — & ORA] DR

A TP 17 D OFREBIAR AR BERR DA
FHREN-A T 7 FITRTICHET 2 EROMRR
O3 =y DY IF—TIINITY MY DAT Y TFH—)N—
F T NSy ROBEML

fE 7Ot AEY—4y F 70t A O X &
H—w T OV AZKREL TERIETES X319 52012, Tetld-T/)NwH] A >

FTx—AF, TIVAR—FINA2FT2—A, AR —bhSNA 2Tz —
A BEOI—Vz 2 bEMEHLT. IN5OA 2 72— AR THEEZITVWET.
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Hlf 7 O+ 2%, 1ibrtld db.so.1 IZ&> TRtaND Irtld-T/N\w H) 1 2%
Tx—ACV2I3INT, TOIFATIUNSIIAR— SN, F T2 — A%
FRLET, 2O ¥ 7x—AF. /usr/include/rtld db.h IZERINTNE
9. KIZ. librtld db.so.1 ZHIHITOEANEA > R—hINEA 2 F T2 —2
EESRLET, TOMFEICES T, lrtld-TNvH] A > F 7 2—RAF, RO L%
fTHTEMTEET,

m Y=y N TOBANDY DRIV DOKRER
B Y=y TOCADAEY —DHAMD EEZAR

AR —RENA 2 72— AIEZED proc_service —F NSRRI N E
T, REOTNwHIZ, ZON—F 2T TIHEALTTOAZBTL TWET,
INSEDIN—F DT, 177 R—2D TN HA R —hA 25 T2 — ]
EHRLTIEIN,

Mrtld-T N H ] 127 T z—AF, (rtld-TNNwH] 12 T2 —ADERIZED
PO 7O AMNMEIET S I EERHIRELTWET, EIELAVESIT. ¥—
7y b T O ZAOFEFEY D H—NICH BT —FEED. BRERIC—ELIREEIC
WRIBEMEN B D £ 37,

librtld db.so.1. M7 OEZ (F/N\NvH), BIXOY—ry M 7FOt R (EhE
el 7 0 s/ o L) MoBHROFENZ, KOKITRLET,

HEME 7O X BE7O€X

|
|
Ul h—fERER | |
" rtid_db |

|
> |
Urh—| (AR EERA |
E PARRE: > |
v W : By

( #rvr ) | FTur—var
|
A |
|
|
a ~ |
JO0t€tXF—4 b /proc :
|
|
|

Ee-1 [rtld-T/Nv H 1 OEHOFEN
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EF- Itld-TN\NYH A2 T 2—Ad, EBRPERIREINS proc_service 1>
% 7 x—A (/usr/include/proc_service.h) ITKFL £9. [rtld-T/Nv ) 1
> T x—Ald, JEBKEZ, proc service f ¥ Tz —ANDEEZEHLIRTN
B 5N ENdD ET,

rtld-F Ny H] A 257 2= AZEA T HHE T 0w X0 > 7))V RERER.
/usr/demo/librtld db @ SUNWosdem /N7 —JICHEBEINTWVWET., ZOTF
N 7] rdb I3, proc_service 1 iR —hA 2 F Tz —ADOMHHF., BIKITXT
® librtld db.so.1 LY AR—hA 2 T 2 —ADKAEFRHL > —F > A %R
LET, ROty arTid, ltld-TNwH] A2 T2 —AZDWTHIHL E
To IHICHLWERIZ, TN TNAHET AL TAFTHIENTEET,

TFTINYHA A T —ADI— b

I—Yx > M3 WA ¥ 7 o — AW 2l il RE /e AR B N > RV 2Rt L &£
T, I—Yz hMI TVAR—K I T2—AEAR—K 2 T—XED
MIOMEME LI L ET., (rd-TNNvH] 1> 7x2—XF, W<DOho7ot
A &ERICBIETEDR TNy HICKBHEHZEHNEL TS D, ITNS5OIT—
b Ot A ERETEEDICERINET,

struct ps_prochandle
fl#E 7O A>T, TVAR— M 2 T2—AEAR—R ¥ T —A
DHTEEINDY =T v b T O AZRET H72DIMER S N RNEWEHEET
KR

struct rd _agent
rtld-F Ny H) 425 Tx2—=ACK>T, TVAR—bM I T —A&A >
R=hA I T2 —ADMTESNDY =5 v BT OV AZRET HOITIERE
NDHAREWSHE T,

TN HLTIAR— T — A

ZOtrarTld, /usr/lib/librtld db.so.1HE&ETIAM T I VICL>TIY
AR—hFEINBIFIERA YT —ATDODWTHHALET, VI —T LI
T THIALET,

I—2z 2 hMEAM 2T 2— A

rd init ()
ZOBKIE. Trtld-T N A N—=a DR ERLLET, X=X &/8DH/N—
23 2Iid. RD VERSION1 ELTERINTWVET, BED W= 3 > 3HIC
RD_VERSION CTEHZINET,

BOEEeHR—bM2FT71—X 169



rd err e rd_init (int version) ;

Solaris 8 10/00 TiBIX #1/z/N— 3 > RD VERSION2 &, rd loadobj t &
EREILET 20T, #lld, 171 R—=2 0 [FHABAAMREF TP 7 hOE
%l O rl flags. rl bend. BXU rl dynamic 74 =)V REZZHRL TES
W,

Solaris 8 01/01 TiBNX 7/N— 3 > RD VERSION3 |&, rd plt info t Mi&
WEIEET 25D TY, #lld. 175 X—20 7O —2vyD) 27 5—T)ILD
AF w7 O pi baddr BELWpi flags 74 — IV REZHRRL T2,

HE 7O ADN=2 3 PRAEDERRTRER rtld-T NNy ] A 27 7 2—AXD
HREWVEGIT. RD_NOCAPAB R INE T,

rd_new ()

ZOBKIE. HILWIIVAR—bDA 2 T2 — AL =2z > b EERLET,

rd_agent_t * rd new(struct ps_prochandle * php);

php i, HE 7O AICE>TY =7y T O AZRET H72DIT/ER S N
cookie TT, Z D cookie lZ. HlH 7O AT L->TaA>TFAMNEHET 20
IR ESNZEE R DY T2 —ATHEHASINDEHDTHO., Irtld-T/)Ny 1 A
2T — AU TABHTT,

rd_reset ()
Z ORI, rd new () ITHE I N/Z[F U ps_prochandle #i&EICH DO T—2 = >
rNOEHRZEY Y FLET,

rd _err e rd_reset (struct rd_agent * rdap);
OB, =7y b TOEANHAY - FEND EFRHEINET,

rd_delete()
ZORMEKIZ., T2 FEHIBRL. TIUTEET 5 TN TOREBZHRL £7,

void rd_delete(struct rd_agent * rdap) ;

T 7 —ALH
ROLT—IREIE, Trtld-TNv ) A >F 7 x—A (rtld db.h IZEE) ICLD T
REINET,
typedef enum {
RD ERR,
RD OK,
RD_NOCAPAB,
RD_DBERR,
RD_NOBASE,
RD_NODYNAM,
RD_NOMAPS

} rd err e;
RDA 25T x—Ad, T —HEREPIET HZDITHEHTEET,

170 UYA—ESA4T51) «2004F 4 R



rd_errstr()

COBEEE, T —3—F Irderr] ZiiRT ST T —XFH 2R KT,
char * rd errstr(rd err e rderr) ;

rd log()
ZORIE, orRiEkEL > (1) T3 AT (0)ITLXT,

void rd_log(const int onoff) ;

O &N > OgE., #lE 7ot ick> TRtESNE I O R—K 2 T2 —
AB ps plog() 1F. ST HICFHELWEBEIERICEK > TN S NET,

FHAABAREA T 7 FDER

FTRE) =D 2 Uy T THER S NS KA T2 2 7 MEROEUGIE.
rtld db.h IKERINIZROMEZMHEH L TERBEINET,

typedef struct rd loadobj {

psaddr_t rl nameaddr;
unsigned rl flags;
psaddr_t rl _base;
psaddr_t rl data_base;
unsigned rl lmident;
psaddr_t rl_refnameaddr;
psaddr_t rl plt base;
unsigned rl plt size;
psaddr_t rl_bend;
psaddr_t rl_padstart;
psaddr_t rl padend;
psaddt_t rl dynamic;

} rd loadobj t;

XFHHRA L FEEDH T, ZOBETHESNDTY RL AR ITXRTHY 7w 7ot
ANDT RLATHO, HEl7OZBEDT RUAEEOT RL A ThRWI EIZHE
BLTLESIWN,

rl nameaddr

BA T DA EEDXFIIANDRA 25

rl flags
JE 3 > RD_VERSION2 T, BIICHAATNSHERETRES T2 =7 M
RD FLG_MEM OBJECT CakhlSNE7,

rl base

WA T2 FOEART RL A

rl data base

WA T2 bDT I LT AL FOEEAT KL A

rl_ lmident
U 27w THEAT (158 R—2 D T4RZEM DML 25R)
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rl refnameaddr

WA T2 20 MRET ALY DBFER. [T 1) T 4 —) OARTERET S

rl plt base. rl plt size
INSOEFE. FTHAREDTDITHET SO THD, BEIMEH TN TN
"N

rl bend
TPz NOILYR7 RL A (text + data + bss)e UETa >
RD VERSION2 Tld, BIMICHAAENSHEEIGES 72 27 hOBKZHE, ZOH
RIIMERSIN2F TP 27 FORBEIRLET., 20X 7227 M2id, BHO®
7a Ny —INEENTVET,

rl_padstart
AT MDD/ ROEERT RL A (177 X—=2 0 #4727 b D
ARSI )

rl padend
A TP MMEDNNY ROFEAT RLA 177 R—=2 D T#F T2z 7 bD
Ny B Z25H)

rl dynamic
ZD7 4 —)V RIZRD_VERSION2 [ZIEBMEN/=2H DT, DT_CHECKSUM (K 7-42 &
ZR) DL FUANDBREFGICTSHF T2V FOBHEY 23 >DRN—AT
RLAZRRML KT,

rd loadobj iter () —F Uik, ZTOF TPzl hF—FiEEa AL THETRY
SH=DI) IRy TUANDOERICT VAL ET,
rd loadobj iter()
COB%IE. =7y F T O AICHEFRALENTWLEHNA T2 27 bIRT
ZRELET,

typedef int rl iter f(const rd loadobj_t *, void *);

rd_err e rd loadobj_iter(rd_agent_t * rap, rl iter £ * cb,

void * clnt_data) ;

BRERIZ, b IZ& > THRESINZA 2B — NEBENEOHEINET . cnt_data
W MO LICT =Y Z2ETZDICHEHTEET., &4 727 MCBT 51E#
W& A& 7 I3EID 4T 5N/ volatile rd_loadobj t HiENDHRA > ¥ ZH LT
RENET,

chIV—F2MEORD I— R, rd loadobj iter () IKK>TFA BRI, X
DEMRZRBET,

n 1-YU U<y T QU E Rk

m 0-YUUXy TOUEEELEL T, T Ot Al 2R

rd loadobj iter() |&. IE¥7ZE RD OK ZIRL £, RD NOMAPS MR I N5
Ba., ER) 2 —id £EPEY DRy TEGAADEE .
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AR hIEA
BB D A0, AT 0 — OGN TR T BRE DA X 2 BT
£, ChH01 R MIRDEBD T,

RD_PREINIT
TR 21—, TRTOEWA TP 27 bZEHAAALTHEEL, HiHAEN
E&EF T2V bD init BV a3 >ONRUH L ZHIET 5,

RD_POSTINIT
FAREY 2 —1d, IRTO init BV > a OO L E#K T LT, BAFET
RET O T LTI 2T,

RD_DLACTIVITY
FATREY > —13 B TP 27 b EFH ARSI AR BMEIRD T2 D ITIFN
HEN5.

IN5DA R NI RDOA >H T2 —A (sys/link.h & rt1d db.h IZERK) Zff
AL TEHEHETEET,

typedef enum {
RD_NONE = O,
RD_PREINIT,
RD_POSTINIT,
RD DLACTIVITY
} rd event e;

/*
* AR AR OKE
*/
typedef enum {
RD_NOTIFY BPT,
RD_NOTIFY AUTOBPT,
RD NOTIFY SYSCALL
} rd notify e;

/*
* AR MEAIOTTET DN TOEH
*/
typedef struct rd notify {
rd notify e type;
union {
psaddr_t bptaddr;
long syscallno;
}ou;

} rd notify t;

AN hZBHT SR ERITRLET,

rd event enable ()

T OB, AR NEREED (1) T2I3EY 0) ITLET

rd_err_e rd_event_enable (struct rd_agent * rdap, int onoff) ;

EeEeYR—bMF¥ 71— 173



174

E-NT =X A LOMHENS, BUE, ETRY 20 =131 X2 S OESLE I
HLET, HETOERIE, ZON—F > AOHREZEOFUH L RE THEED T
L—=URA 2 MCBEELEWE, BETSIEETEEEA.

rd_event addr ()

OB, H#ET 0TS ANOIEA N S OBHEEREEL T,

rd_err e rd event addr(rd agent t * rdap, rd_event_e event,
rd_notify t * notify) ;

AR NI A TS T, KT O ZO@EHNL. notify->u.syscallno T

EINDEF =TI AT LAFCHEL Z2IE0CH T, £721d notify->u.bptaddr

WL THRESNLETY RLATTL—URA > NEETTHZETIrbnEd, &
AT LU OB EZIIEROT L —I R 1 > NOFREIE. ®l# 7ot 20T
IENHDET,

AR IRFBELESHEIR, rtld db . h WEHRSNZRDOA > ¥ T2 —AIZL>T
BIME#RERGTEET,

typedef enum {
RD NOSTATE = O,
RD_CONSISTENT,
RD_ADD,
RD_DELETE

} rd state e;

typedef struct rd_event msg {

rd _event e type;
union {

rd_state_e state;
}ous

} rd event msg t;
rd_state_e DEZXITRLEXT,

RD_NOSTATE
ORI VASEYIEIN S £ A

RD CONSISTANT
U<y T3RE LIREBICH > TT X b rlhE

RD_ADD
A 72 MIHIRLESTHD, VU 27 <y TIRE LIIREIZRW, U >
7% 71, RD_CONSISTANT {REEICET HETT A M TE/2W

RD _DELETE
ATz MIHBRLESRTH D, U<y FILELIREICAR N, U
7% 713, RD_CONSISTANT HREEIZET HETT AR TE/RW

rd_event getmsg () BZEMHAL T, ZO1M X2 MREE®RZEGLET,
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rd_event getmsg()

ZOBIEIE. AR MY 2EMERZREL T

rd_err e rd_event_getmsg(struct rd_agent * rdap, rd_event_msg_t * msg);

KROEZ, BRDIEARD NI A T TolERIREEERLTVWET,

RD_PREINIT RD_POSTINIT RD DLACTIVITY
RD_NOSTATE RD_NOSTATE RD_CONSISTANT
RD_ADD
RD DELETE

TO =y DU T—TIDAF T

lrtld-T N | 1> 7=, ffE7Taoz2n, Jor—Jvy0l > r7o5—
TWLY M) ATy T —N—7 ez RMt L ET., TNy AR EDHIE Ot
2N, BEIIN AT AEDICEDERZIZCDTRZIFTAE, JOo—2JvyD) 27
F—T )AL, B A2ETEY O —IcEL CTEREEERBL XTI,

KOA T —A%FHTHE, HEH T O ATESTEY > h—070s—2vy 0
U2 F—TIVABIC ATy TH—N—TZF7, #fl 7ot 2id, ELF 77 1)L T
REEINDINBERICHEDONT, 70—y > 270F—TIVTY MUICHEBT
i EHETEET,

=y 7Ot AR, 7=y U 20T =TIV FUIRAAT S E,
rd_plt resolution() 1 ¥ 7z —AZENHL X7,

rd plt resolution()
ZOR¥IE. BEOT O =2y QY 2T =TI N OFPRIREEE. ThE
AFy T AT 2 EHERLET,

rd_err e rd plt resolution(rd agent t * rdap, paddr_t pc,
lwpid t lwpid, paddr_t plt_base, rd plt_info t * pi);

pcld, 7O0>—=2x DU T—TINI2 M) ORMOMFTERLET, lwpid 1Z
lwp Wl FZ2REEL ., plt_base I 37O —2 v DY 2T —TIVDHARTY L A%
RULET, NS5O DOLEHE, FEOT —F7T/F ¥ N70s =I5 DY >~
DT =TI ENET B0 T iaEmER L £,

pild, reld db.h WORDT—FREICERS Nz, 70—y DU 27D
TIPTS5 L WIERZRL £7

typedef enum {
RD_RESOLVE NONE,
RD_RESOLVE STEP,
RD_RESOLVE TARGET,
RD_RESOLVE TARGET STEP
} rd_skip e;
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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

rd _plt info t MEARDERZXKITIRLET,

pi_skip method
TO0—=Tx DY I T—=TILY NUMEDL S ITWbNENERT,
rd_skip e fHN® 1 DIZHEIND

pi_nstep
RD_RESOLVE_STEP $/z|3 RD_RESOLVE_TARGET_ STEP MRS N/zHFICAT v 7
F=N=—F2MHTNNDHLENERT

pi_target
RD RESOLVE_TARGET STEP %/z|d RD RESOLVE TARGET MRIN/zkiCT L —
DRA L NERETZY RLAEET 2

pi_baddr
RD VERSION3 CEIEN/z, 7O —I% DU 77 —TIVDFHET B LA,
pi_flags 74 —J)V R®DRD_FLG PI_PLTBOUND 7 7 VMFEIND L., ZOH
RIIBRE N (FEEINR)5ET RV AERT

pi flags
RD VERSION3 TiEBMIEN/=T7F7 7 +—J)V R, 757 RD FLG_PI_PLTBOUND
&, pi baddr 74 — )V RTHIGTE 25T RL ARSI Nz FEaaniz) 7
O>—2vyDU 2 T2 Y ZRY

RO F AT rd plt_info t ROEMNSEZSNET,

N COTOI—TV e DU LI F—T IV L BRAOIROH LIE, EFHY > h—ic
Ko THRIRT 20ENDH D, ZOHE. rd plt_info t IKIELTFHNEENS
{RD_RESOLVE TARGET STEP, M, <BREAK>, 0, 0}
filf 7O X1d, BREAKICT L —V KA > hEREL. ¥—F v Ot A%k
HET, JL—UFRA > NCETZE, TO02—2vy DU DT —TIINIT MY
UEIHAE T LR T, Sl 70 AEmafm 250kl ATy 7 TEXY., N
A=y DI U T=TINI Y N TRIAIOHOH L TH L0, #E7 Rl
A (pi_baddr) MEEINTWRNWI EIEELTEI N,

n 2070 =Yy DY 2T =TI ARETNeh FH. rd plt info t ITId. K
DHDINZFEND

{RD_RESOLVE STEP, M, 0, <BoundAddr>, RD FLG PI_PLTBOUND}
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T =YY DT =TI MJIRTTIMRSNTNT, H#E7OER
M REEEKICAT Yy T TEEY, 0=y DU F—TJIIVIT b
NEBINSHT R AX <Boundaddr> C. RD_FLG PI_PLTBOUND Ew K%
flags 74 — )V RICREINTVET,

A /A NOVARY AN

LT O —DOF 7)) hEIEIL. ARV —F 4 DT VAT AIKEL T, b5
RINCBRTEBEMICHNA TV M E2RAAFHTT, HiliEHl 7o 2o,
H =7y R 7O ZAD AT —IZHEAAENZTT D7 ROFEDIZ/ISNY RRH D 2
EICEo T, FFZ2Z2I2H00H0ET, COA Y Tx—AZ2ERTHE. HlEH
JotZA1E. TNy REERTEET,

rd objpad enable()
ZOBKIE., ¥—F v FTORRAICL > THRIT THRARENZA T2V b D
Ny REFNEIZEHITLET, /Ny RE@ARAENZA TP =7 b ORI T T
HNETI,

rd_err e rd _objpad enable(struct rd_agent * rdap, size t padsize) ;

padsize 13, AEY —IZHMAENZA TP =V b ORIER  THFF SN 5/8y RO
PAZXENA FUTHRELET, Z0/%y i, mmap (2) Ik L PROT NONE 7
£ AMEE MAP_NORESERVE 7 7V ZfEEL T, AEY—HIDETELTTHNIN
9., ETRY > BARRAENEAT O NMIHET STy T Ot
ADRIET R L AZEM ORI E R THLET. NS0, fE ot
2L TRICFIATEET,

padsize # 01292 &, BOF TPl NIRRT HFA T 7 My RIZERIT/RD
ES

7 -mmap (2) |C MAP_NORESERVE Zf{iE L C /dev/zero MHEG L AEY —H&|
DY TOTHINL, proc(1) HERER rd loadobj t TiRftINBH U >~y TEHRE
ZRTHIETHLSNET,

TN HAHR—IHF T —A

Hilf#El 7' O ZM% 1ibrtld db.so.1 IZx L TRELRITNER S RN A 2 R— Ko
%7 x—Ald. /usr/include/proc_service hIZEEINTWVET, INHD
proc_service B DY > 7V FEIREIL, rdo TET NV ARHOET, [rtd-T
N H ] A>T —AE. HFHATRENR proc_service { ¥ 7z —ADHY T

Ty FEFEHEALET. tld-TN\Nv ] 128 T 2= ADGHEON=23 > T
W& BHPEOIRWEEZERT 2 2 E72 <, Bl proc_service { > ¥ T — A%
FHATE SRR DD £

KDAHT—AL, BE. [rtld-TN\NvH] A2 T2 —AZE->THERAEINT
WE9,
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ps_pauxv ()

ZOBEIZE. auxv R MVODIE—~ADRA > HERLET,

ps_err_e ps_pauxv(const struct ps_prochandle * ph, auxv_t ** qux);

auxv N7 MUERIE, FI0STENHEIIE—SNs), ZORA 250
e AL, ps_prochandle 3ERNTRNTIR 0D £,

ps_pread()
ZOBKIE. ¥—Fy N T ORANST—F EHEARD ET,

ps_err_e ps_pread(const struct ps_prochandle * ph, paddr_t addr,
char * buf, int size) ;

&=y hTOVANDY RL A addr 15, size/ NA B buf ICIAE—3N T,

ps_pwrite ()
ZOBKIE. ¥—Fy b O ATy EEZIALET,

ps_err_e ps_pwrite(const struct ps_prochandle * ph, paddr_t addr,
char * buf, int size) ;

buf NS size N RS, =27y 7OV ADTY RL A addr ICIE—SINET,

ps_plog()
ZOEEIE. Trtld-TNw H] A 27 T 2 — AN SEBENZHEHRIC K > TIEOH S
NET,

void ps_plog(const char * fmt, ...);

ZOEWERE & ZICRRT 2, FRIFEERTHINE SN, HlEH T O A Hk

HHLENHDET, ps_plog() DFIEIE. printf (3C) BRITHENET,
ps_pglobal lookup ()

ZORKIX. ¥—Ty N T O ANOT RN ERBLET,

ps_err_e ps_pglobal lookup (const struct ps_prochandle * ph,
const char * obj, const char * mame, ulong t * sym_addr) ;

&=y T OBZX ph NOF TP b obj NT. & 2RIV name MR I NE

T ORI EINDE L, ORIV DT R AN sym_addr ITHRIFINET,
ps_pglobal sym()

ZOB¥IE. ¥—F vy FTORANDY DRIV ERKLET.

ps_err_e ps_pglobal_ sym(const struct ps_prochandle * ph,
const char * obj, const char * name, ps_sym t * sym_desc) ;

&=y hTORZA ph NOF TP b obj NT. & 2RIV name MR I NE
o IR EIND & T BRIV DOFIRF A sym_desc IZREFSNE T,

rtld-T/Nw ) A 25 T2 —AM™7 TV r—2a > &ii3ETRY > —NoiLs
ERLL TS, U IRy TEERT 20ENH 211X R T, obj ITKHT 5RD
TRIEZEHTEXT,
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#define PS_OBJ EXEC ((const char *)0x0) /* 7 7UXr—a> id */
#define PS_OBJ LDSO ((const char *)o0x1) /* EfflFU > H— id */

7oA, KOFEO—RFZ2FEHRL T, IN5DF 727 B procts

T7 AN AT LAZRHATEELT,

ioctl (.., PIOCNAUXV, ...) - obtain AUX vectors
ldsoaddr = auxv [AT_ BASE];

ldsofd = ioctl (..., PIOCOPENM, &ldsoaddr) ;

/* elf 7OBAEWA 1dsofd THRIEIEINS ... */
execfd = ioctl(.., PIOCOPENM, O0);

/* elf OB AERN exectd THRIBIND ... */

7 7 AR TR R DN o725, ELF 7 7 1)U, #7075 Ak > TEDRLS

BEHZET AP TEEXT,

EeEYR—bMFT1—R
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nli

ot

F7T 0 T 7 AIVER

ZOETIE. TR TITEYH—THERINDA TVl b7 7 LIV OETARED
> (BLR) ICDWTHHLET, A7/ 7 7 )Licid. IR 3 D0FE
HENEELET,

n HEBRRET 7T, I—RET—FINA>TWB LI > a s 2 #EEFET 5, Hild
BT 7 A IE, BADOA TV b Ty A E) > LT, EFFARET 7 A
W EF Tl b ERIFHOBEBREA T MEERT SO L T
w5

n ETARET v VL, EITEER TS 5 AR RS 5, ETWRET 71 IV
exec(2) C&B 7O S LD TOVEAA A—YDIERFEZIEET S

m HEF TSR T v ANIE, RO2D0Y DI L-d— RET—F BT
5, MU H—IE, HEA T2 b7y AIIVEMOBEBEIGEY v 1 IV E
FTz I N Ty AINERICUEL T, JlOF TPz NI 7 AIVEEDIEINT
x5, (2 ETFHY > H—1E. EEF TV N T AN EBEFIRET 71
PMOEEF T T AV ERAEDE., TOBAA A=V EERT S

182 R—=2JD [T7A4INER] TlE, 72027 77100, BLXRZOER
MNTOT7 T AMERICEDEDICEBRL TWAEMTESZ LT TVET, 242 X—2
O FHYY > 7] TE ZOBENTOT T LADFEHAARICEDOLIITHEBRLTVS
INTHENZYTTWET,

FTPx N7 7MIUE. ELEY 7B AT A 75 1ibelf ICHENDEETUR T
X2FET, libelf OFHIZDWNWTIE, elf (3ELF) DX a7 I R—=TESMRL T
723, libelf 2HAT 2 Y2 7)Y —Ad3— R, SUNWosdem /Sy 7 —II0E
FNTPHD, /usr/demo/ELF T4 L7 RUDTFICENMTWET,
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771 IVER

FTPx I R T7ANEZTOT I LD >0 EETOWFITERL ET. FEEER)
REDD, T2 b7 7 AVORRITIE, U7 EETORBLERICEDE
T 2DDFTLERAMBDET ., ROKICA T2 b7 7 A IV Dk &R L £

‘3_0

==

)9 E1T

ELF Ny 4 —

ELF Ny & —

TAT I LNy & —

TAT I LNy & —

F—TN (A TVa) F—FN
w731
R A7 S N
€7 3rn
A b2

a3y E— o aiAyEd—
F=TN T=TN(FTar)

K71 47227 b7 7 1)VER

ELEAY Y =34 T2z 7 b T 7 A IIVOEBEICEEL. 771 IV Z RS
5 lo—Rvxw /| 2RELET,

EF-ELEANY Y —DIMBEDOANT 71 IIVNTHEESINTNWET, ELF BRITIT %
MHDH1D, N —F7—T), Bral, BT A2 bOIEFITEITHR
FoTWERA, ZOKITRLZDIZ. Solaris THH I NHHMAIF/ARL 1Y T T

ER

22 a2 & ELF 7 7 1)V TUB ATRE7ZS i/ NEAL (2L BB TE /RN EL
A1) TEe TEZ AL B 1E. exec(2) TREFETHY S H—TAEY —( A=
ST TE S E/NBATT,
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Yo aid, VU IDOBENSREZT O M7 v AIVDBER (M. T—4.
DURNT =T, HEBEEBERLE) OKRBrERELET, BV a IcBALT
2. ZOEDRPETHHLET., BT A NETOT T LOETOESNS Bz
T7 I OEICEL T, ZOEOBETHHALET,

TOT T LN =T =T ) (FIETDHEE) X, P ATLT O ZA A= DER
FHiEEBEALET., 708X A—COERICERS NS 7 7 1)V (FEfrvlge 70 s
TSAEREAT 7 M IE. TOT I LNy Y —F—TIVNEE LT LR 0
Tt A, BEEBEMREA 727 MK, 7075 AN Y —F—TINEINHEDH D 1
Ao

v vai A —7—T)E, TrAINDEr a3 U EREBRTBIERNAS TN
F9, BV a A —F—TINiICiFELra o NUNEELET, &L
RO v vatth BT al YA XBREDERNEENE T, UL UHmET
FRINDZ 774, BV a oAy —F—TINEELRTNIRD ER
Po MDA T 7 b7 74INIZIE, B a o \vw ¥ —T—TINIEELTH LA
STEMNFENERA,

T —5 FKH

FIT22 8774V OERIZE. SEY INA M R2EY R —FF7F v, BLY
64 EY N —FF IV F v EFOIEIER IOy Y EYR—FLTWET, &7
U. 77227 7 70 NVOBRIIILREDNE WD, KO KRER (LTINS
)7 —F TV FRIHIETEET, R7-1EK7212. 2Ev FBXU64 EY FD
T TERLUET,

FTx T R T 7 ANVIE. W DMhDHIET—5 &< KIE LR WEN TR L
F9, 20D, ATz T 7 AINOEN, BEXUEF Tz b7 7 1IVORE
WO GETHRT DI ENTREICARDET., ATV T 71IILDOED DT —
i, ZOF T R T AIVBMERE N Y EFEGRARL. dRERB T
oY HICGEILINTNET,

%71 ELF32EY hFT—% 517

e P4 X E=27] B9

E1f32 Addr 4 4 BFERLTOTILT RLA
E1f32 Half 2 2 e l. TREOEE
E1f32_Off 4 4 FERLI7ANAT Y b
E1f32 Sword 4 4 CEREENRCE e

E1£32 Word 4 4 FETn U

unsigned char 1 1 FHERL. BNEK
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%£72ELF64 ¥y hT—F 51T

e Y4 X 7| EL:8)

E1f64 Addr 8 8 FERLTOT I LT RLA
Elf64 Half 2 2 FERl. PREDOBE
E1f64 Off 8 8 FERLI7yAINA Ty b
E1f64_ Sword 4 4 EREENRCES

E1f64 Word 4 4 e UK

Elf64 Xword 8 8 el RWEK

Elf64 Sxword 8 8 FEME, B0ERK
unsigned char 1 1 FERL, BB

FT22I b7 7 AIVOERTERSINSG TR TOT—FEIL, %47 7 A0ER
YA XERFNTA RIA DVIHENET, BETHIUL, T —F S ITHIRIIC
Ny REANSZET, ANA MFT 22l MU T4NA NEFIZRFEL 72 D B
WEHA X% 4 OFEBICERELZODLET, £, 77137 71V OIEEEMN S )i
BIISNET, LMo ThEZIE ELf32 Addr BRERNGEET DEEILX T 71
IVRIZBNT 4N FEFRTERIIIN, Elfe4 Addr MERLERNEFIET 2 HiEIE 8 N\
1 MRERATEIIENET,

E-BEMEZEZEL T, ELFTREY h7 4 =)L RZEAL TWEEA.

ELF N\ 4 —

WDNDFTP 27 b7 7 AIVHERGEIRELZD I ENDDEITN, TOUA
ZIFELE ANy F =R EINET. #7227 b7 7 1IIVORANED > 258,
ELF RO 7y 1IVICT 78R T5 7075513, REL<B>ED/NS</E>7=0L
Tl ERZHR S 2 IR0 XY, RELBSHER. BINE N/ 2 EE T
HIEMTEDNDLILNFEEA, NELBSTEHEF. EL /R 28D DN ITIRE
WAL ET L, BEDWEESNLZRITRESNSTL £ D,

ELF \v ¥ —DER (sys/elf . h NTERE) 1Z. U FDEBDTT,

#define EI_NIDENT 16

typedef struct ({
unsigned char e_ident [EI_NIDENT] ;

E1f32 Half e _type;
E1f32 Half e _machine;
E1f32 Word e_version;
E1f32 Addr e_entry;
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} EL1£32

typedef

} Elf64

E1f32 Off
E1f32_Off
E1f32_ Word
E1f32 Half
E1f32_Half
E1f32 Half
E1f32_Half
E1f32 Half
E1f32 Half
Ehdr;

struct {
unsigned char
E1f64 Half
E1f64 Half
El1f64 Word
E1f64 Addr
E1f64 Off
E1f64 Off
E1f64_Word
E1f64 Half
E1f64 Half
E1f64 Half
E1f64 Half
E1f64 Half
E1f64 Half
Ehdr;

e_phoff;
e shoff;
e_flags;
e ehsize;
e _phentsize;
e_phnum;
e shentsize;
e_shnum;
e shstrndx;

e _ident [EI_NIDENT] ;

e_type;
e_machine;

e version;
e_entry;

e phoff;
e_shoff;
e_flags;

e ehsize;
e_phentsize;
e phnum;
e_shentsize;
e_shnum;
e_shstrndx;

COMBERDERZRITRLET,

e ident
FHHDNA M, T2 b7 7 ANV THD I EERTHIE, BREICKE LR
W 77 MIVORNEZESEEZIHRT 27200T —FINAD XY, L&Dl
(&, 188 X—T @ TELF @l TITHONTHET,

e_type

ATz b T 7 AINOEHEERLUET, ROBENFEL XTI,

#7-3ELF 7 7 1 )V#sl ¥+

e & BB

ET_NONE 0 Ty AINE A TNEEL RN
ET_REL 1 HEETRE Y 7 1))
ET_EXEC 2 FEATRRET 7 1))

ET_DYN 3 HEF T2 T 7 A
ET CORE 4 ar7yAlb

ET_LOPROC 0x££00 Joty gicEA
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% 7-3ELF 7 v 1 )Li&Bl+ (B )

i 1B B

ET_HIPROC OxEEEf Joty HicEA

A7 7 7 AV ONRIIIRE SN TWERAMN, ET CORE ¥ 1 7137 77 A )V %&
R 7ZDICTFREINET, ET LOPROC /"5 ET_HIPROC £ COfE (ENENES
MiF. ToyHEREOFETHRRINET, oI TN, HEINUT
HLWA Tz b7 7 AIVOREICE DS THENET,

e _machine
l% D7 7 AIWICRERY —FT 7 F X Z2HEL XY, BHETLIY—F77
Fr &, ROEKITRLET,

% 7-4 ELF K fd

e & BB

EM NONE 0 N DFEELRN
EM_SPARC 2 SPARC

EM 386 3 Intel 80386
EM_SPARC32PLUS 18 Sun SPARC 32+
EM_SPARCV9 43 SPARC V9

DI TR SN, BEIEC THLWERICEI DL TE5NET (sys/elf.h 25
M), 7OtwUEHO ELF £OMMNCIE, WEaANERINET, 2Lz &
7-5 TEHRSNZT7 I 7T, HEEEEF MMEASINET. EM XYZ X2 20D
WIDGET W5 7 F71d, EF _XYZ WIDGET EMHENET,

e version

FTP2I b T 7AINDN=2a & RLUET, RON—2a VIMFELET,

%7-5ELF/N\—3 >~

2 fi %
EV_NONE 0 | 2N—T 3 >
EV_CURRENT a=1 EEON—a >

il 1 3RHID 7 7 1 XE/RL £, EV_CURRENT DfEIL, BIEDON—2 3 >
B/HEZRTIEDITLEIIECTERIEL £,

e _entry
AT LN 2 RANZIETREY RV AZREFL, ]KEY RLADNGA 505
L TOEAREHLET, Ty AIVICHEET 2T MURA 2 SREEL RV
G, COMREFRIZ0 ZREFLET.
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e phoff
TOT TN T =T —=TNDT 7 AIVA Ty NERFELET (B N1 ).
Ty AT OT T LNy T —T—TIVINFIELBRWEE, ZORKEREIL 0 244
FLET.

e shoff
vy va ANy =F=TNDOT 7 A IF Ty FERFEL T HAL NA B,
Ty ATt aA ANy —F—TINEELBVWEES., ZOMEKRESEIZ Z2E
FrL %,

e flags
Ty AV T s N T Oy PEE DT I V2 RFFLE T, 7T T4,
EF_machine [_flag] EWOBAZELDFT, x86 DA, ZOMRERITEOIC
720D ET, SPARC DFEDT T 7%, ROKITRLET,

% 7-6 SPARC: ELF 7 5 /%

e & BK

EF SPARC EXT MASK 0xE£E£00 N EF—HEER A

EF_SPARC_32PLUS 0x000100 V8+ JLimtknEe

EF_SPARC_SUN US1 0x000200 Sun UltraSPARC™ 1 $i57E

EF_SPARC_HAL R1 0x000400 HAL R1 $55E

EF_SPARC_SUN_US3 0x000800 Sun UltraSPARC 3 #55k

EF_SPARCV9 MM 0x3 AEY—ETINDIAY

EF_SPARCV9_TSO 0%0 r—=% A N7 F =51 > (TSO)

EF_SPARCV9_ PSO 0x1 K= % VA KT H =41 > 7 (PSO)

EF_SPARCV9_RMO 0x2 UZwy I AAERY —F—=F1 7 (RMO)
e ehsize

ELF N\ & — DA X (HAL: N ).

e phentsize
Ty ANDTATITANY T —=F—TID1DDI ~DOYA X (BN B,
ITRTOLY MJIIFRICYA X TY,

e phnum
TOT I LNy =T =TI DL FJH, e phentsize [T e phnum Z#T 5
&L T=TNDYA X FEALNA B RO ENET., Ty 7B T I A
ANy =T =T IIINEELBRWEE, e phnum (3l 0 ZRFFL X7

e _shentsize
v a A —0HA X (BHANA M. 1 D02V arAvy—id, o
2aiA\yF=F=TND1DODTY I TY, §RTOLY MYRFALCHAXT
ER
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e shnum
vy aiAyF—57—TNDOIL MU, e shentsize IZ e _shnum ZHMNT 5
L.y raiAy I —TF=T)OYA X B NA M) RO SNET, Ty A
WZtE D> a Ny —=F—=TINNEELZ NS, e shnum |3l 0 ZfRFFL £
KR

t 2 a O SHN LORESERVE (0xff00) BA EDHE. T ORRER DT 0
L, vy a A —F—TI T N DEBROEIIEZa Ay F—D
sh size 74—V ROA 2T v 7 X0 DALEICAS TWET, 5 TRWEGE,
BHIDOLY MY D sh_size WRERITIT0OMA->TNET,

e shstrndx
Yo a BN FHT—TINHIET AT Mo ar ANy Y —FT—T)
A>T v IR Ty AITED 2 a PALFHT—TIVINEELIBWES., ZOH
PR B3 SHN UNDEF ZfRfFL £77

v o a TR T =TI a DA Ty 7 AW SEHN_LORESERVE
(0xff00) LA EDEE. T OMKER DI SHN XINDEX (0xfEff) &2 D, &7
A VAT T TN a Y OERBEOA 2Ty I ARt a i Ay -0
sh link 74 —J)VROA > T v 7 A0 DMEIZAD TWET, 5 ThWEE,
BHIOL> MU D sh link HRERITIZ 0 NA> TNET,

ELF &5

ELF 347227 b7 7 AIVOR A EREL . BT oty iy, #HOT—5 %
Hb, BHEOV T ADOIY I P EYR—-FLET, 2OF TP T AN T IV
EHR—KFTB2D, 77 AIVOHINA MK T 7 AV ORIRFENMEEINE
T, ZNSOHEINAT ME. BnwgbEnfrohs oty Hich, 77 1ILOMO
NEICHIRTFEL R A

ELF A\ ¥ —=BXOF T2l 77 1) OFUHINA M. e _ident HERREHRIT—
ﬁbi—;—o

£7-7ELF#1 > T v 7 A

&l & L]

EI_MAGO 0 7 7 A IV DR
EI_MAG1 1 7 7 AV DR
EI_MAG2 2 771 DFEH
EI_MAG3 3 7 7 AV DN
EI_CLASS 4 T7ANDT TR
EI_DATA 5 T—F OHFEAL
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£ 7-7ELF#A1 > T v 7 A (Fi=)

E=Y01 & EL:)

EI_VERSION 6 TyAINDN—a >

EI_OSABI 7 FRV—=F 4 2T AT L/ ABL D#H
EI_ABIVERSION 8 ABI OD)N—2 3 >

EI_PAD 9 X RINA - OBGh

EI_NIDENT 16 e ident[] DY A X

INEDA 2Ty I A RITRIEERFEFT 2N M7 7 2AL XY,

EI_MAGO - EI_MAG3
Ty AINEBELF AT R T 7 AINVELTHENTZANA D IRy TF >
IN—] (ROEZEZR),

®7-8ELF XY v/ 2 )N—

E2EI} & g

ELFMAGO 0x7f e ident [EI MAGO]

ELFMAG1 "E’ e_ident [EI_MAG1]

ELFMAG2 ‘L e_ident [EI_MAG2]

ELFMAG3 "F’ e_ident [EI_MAG3]
EI_CLASS

INA b e _ident [EI_cLAsSS] &, 770N DI IAERIIBFREEZRLET, KD
BRI 7ANDI T A%ERUET,

#79ELF 77 1)L DU7 T A

E=L0) & B

ELFCLASSNONE 0 N2 5 A
ELFCLASS32 1 REYIEFTP b
ELFCLASS64 2 64 EY FE Tz b

T 7 AVERIE, BRRY D 2 OUA XZ2HNIL L DFL IR LICE RS
XY A XD DHITHEMEIHER S NS LD ITREF SN TWET., 77 1LD
DIAF, ATz T 7 AIINEFOHDDT I I > THH SN HAS
ATEERLLET, ATV F 770802 a VITEENLT—FIE £z
TSI TETIVICHEIT D580 H D £7,
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75 A ELFCLASS32 13, 4 FHNA FETOT7 71 IV ERAET R L A ZE/NFLE
TEIIEYR—-FLET, ZHUL E£7-1 TEBEINIEALAY L T2EHLE
T,

27 A ELFCLASS64 1, SPARC/ED 64 EY R Y —FFT 7 F ¥ IR LU THAS
NE7T., L, K72 TERINDIEAY A TEEALET,

EI_DATA
N1 ke ident[EI DATA] i, A7 x/ h 77O 7 Oty HEEDT—%
DR FLZEEEL X7 (ROKEZH),

%£7-10ELF 7 — % OfF 51k

EZE:0] & B

ELFDATANONE 0 N5k
ELFDATA2LSB 1 72 SR
ELFDATA2MSB 2 7-3 5

INSOFEHLOFHMIE, 191 R—=2 D [F—¥DfFE{k] THHALXT, MofHE
BTPRESN, LEIISCTHLWRSRIZE DS TENET,

ET_VERSION
N1 N e _ident [EI_VERSION] |&. ELEAY ¥ —N— 3 > EBBEEELET,
BITE Z Offld. EV_CURRENT TRFIUIZD £H A,

EI OSABI
INA e _ident [EI_0SABI] I&. F7¥xV hDY—7y MekisbF XL —
FTA T AT ABELINABL 235 L9, D ELF #EKNO 7 4 —)V RO
Wi, ARV =T 4 DV AT LA ERIIABL EEOE®REZI DV SV BLXOMESE
RET2HONHVET, ZNSDT 4 — )L ROERIT. ZONA FOfEICE ST
WESINET,

EI_ABIVERSION

JNA N e_ident [EI_ABIVERSION] &, 7Yz hO&¥—4w heLizs ABI
DODN—=2a > ZHNLET, ZOT7 4 —)LRiE, ABIOEBEOENWN—23 > %
WANTBDEDIHERALET, ZON—Ya >EBSOMRIE. ET_0SABTI 74 —JL R
THEAISND ABLICK > THRAEDET, YOy HIZDWTEI_0SABTI 7 1 —Jb
RIZENFAIHIEE SN TWRWES, £ZIE ET_0SABI N1 hDREDEIC

KO THRESINS ABLIZDWTN—2 a > OEMNFAHEE SN TWRNGEI,

MfeEm L] ZRTHBOELTHEOMDEHINET,

EI PAD
ZDfEIZ. e ident DFEAINTVAWNA FDEHEZRLET, ZNS5DNA
MIREEIN. 0ICRESINET., ATV Ty AV EGHRARDTOT T L
& INSONA hEHEETLNERD D ET,
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— Y=
T — % DFFEAL

T7AINDOTF—=FFEALHFRIE. 77 AINVOEELFT TP 7 NE@BIRT 2 HiE%2IEE
LEd, 7T AELFCLASS32 D7 7 A J)UIE, 1. 2. BXL4ANA 25D 4T
7 hEFHLET, 7T A ELFCLASS64 DT 7 A IUE, 1. 2. 4. BRI NNAT

kw2470 bEFRALET. ERINTVAHSEIXOTFTR, 7
P PRUTOXIICRENET, N1 hESIE, EEBIIRENTHET,

ELFDATA2LSB 24535 &, & FMiNAT SOREMNTY KL A% 5% 2 OfMEE
MREINET,

0
0x01 01
0 1
0x0102 02 01
0 1 2 3
0x01020304 04 03 02 01

7-2 7 — 5 D5 1% ELFDATA2LSB

ELFDATA2MSB 2535 &, & EMNA FOREAMT RL A2 5D 5 2 Okl
MREINET,

0
0x01 01
0 1
0x0102 01 02
0 1 2 3
0x01020304 01 02 03 04

7-3 7 — & D5 A% ELFDATA2MSB

v ar

AT R T7ANDEI > a Ay —T—TefldsL, 77 1I)loty
TACIRTCERDFMTILEMNTEET, BV aAyy—7—T)id BIFIC
RENTNDEBD, E1£32_shdr HEAR X2 E1f64_Shdr HMEKRDRSI T,
vy vaiAy == Ty AF. TOBFNDIFRFTT., ELF Ny ¥ —
D e _shoff MRERIL., 77y A INVORENSEI > a Ny F—FT—TINETON
1+ 72y h&52%9, e shnumld, £V a>A\v¥—7—TIVITHFEET S
I hUEZEEZAET, e shentsizeld, £L> MU DT A X (B N1 b) 25
ZET,
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t 2 a @A SHN LORESERVE (0xf£00) BAEDE. e shnum Offl

SHN UNDEF (0) &720, ¥/ a Ay ¥ —57—7)VT> M OEBEOEITEY
a2 ANy —Dsh size 74—V RDA 2TV I X0 DMBEIZASDTWET, &
DTRNWEE, YWD MU D sh size RERICIT O NA> TVWET,

o aiA\w Y —=T—=TIA Ty I AOHIZIE. A>T v T ATA XGRS N
TVAXRTFHINTNDEDONHVET, 2ZEAR P 2HRIVT—T7IVT> Y
D st_shndx HEKZEHR, ELF\Nv ¥ —0 e shnum i EFE E e shstrndx HERRE
FIZENZSTY, TOXIBVIRTIE, TRMEEZF T2V b7 7 A IVNOFEED
trra ERLERA, £2. ZOXIBXRTIE. TAF— 7. EBEOLY
AA T VI AMEINB O ERERT 4 — IV RNICHFETSH T LERLET,

£7-NELF 72 a ok r>Ty o7 A

e {E]

SHN_UNDEF 0

SHN LORESERVE 0x££00
SHN_LOPROC 0x££00
SHN BEFORE 0x£f£00
SHN_ AFTER 0xf£01
SHN_HIPROC Oxff1f
SHN_LOOS 0xf£20
SHN HIOS OxfE£3f
SHN ABS OxfEffl
SHN_COMMON 0xfEff2
SHN_XINDEX OxfEEff
SHN HIRESERVE OxEEEf

E-ACT VI AVFRERMEELTTFRINETA, BV aAyd—F7—T)
WKIEA 2T I A0DTY NUNGFEELET, DED, ELFAY ¥ —® e_shnum i
RERN, 77 AINDEIa A NyF—=F—=TINZ6 DDILY NUMNEETHI &
ERLTWAHE, N5 6 DO MBI Ty I A005 5 ETHRE2560
79, BEOTLL N OWREIZ. ZOHOKREBICHBRL ET,

SHN UNDEF
REZED., Kb, BHEHOKW, FLEFEEKRLZEI a3l E2E &
27> a »%F% SHN UNDEF ICBAL T MEFRSI Nl P ORINE. REHRS AT
‘3_0
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SHN_LORESERVE
FRISNTNWSA 2Ty 7 ZADHFED TR,

SHN_LOPROC - SHN HIPROC
COHMHOMEIZ, 7Oty HEADERDIEDICTHEINTNET,

SHN_LOOS - SHN_HIOS
COHMHOME (M DEZED) 1d. ARV —F 4 2T AT LAEHDERDIZDIC
TRENTVET,

SHN BEFORE, SHN AFTER
SHF LINK ORDER B KU\ SHF ORDERED &7 >3 > 7 J 7 LIITEHBIUEKRE
T a VIR EITWET (KR 7-14 22 ).

SHN_ABS
BT HBMOMEE. &2 £7 3 > %FS sHN_ABS /5 DM TEHS
Nz 2RIVFHEHEZ &0, FHRE O EEZZ T EE .

SHN_COMMON
D7 a ICEHLTER SN >RV, @Y >RV TT, 2ExE
FORTRAN COMMON RZ[D S TH5ENTWNWAEW CHHERTT, ZN65DOI 2RIV
12, EEEE—HNI RN ERENEZZEHHD ET,

SHN_XINDEX
EROTT 2 a A\ — AT I ANRKRETECHET ST — IV ERNICTAD
EFORVWIEERTIAT—TlH, "\ ¥ —traATv A&, TDA >
T 7 AMHIRT S GEERICES OB OBNCEEL £7,

SHN_HIRESERVE
FRISNTVWSA > T v 7 AOHHAD R, > A7 Ald. SHN _LORESERVE 75
SHN HIRESERVE £TODA >TFT v I AZTHLET. fEld. €7/ aAyy—
F—=TNEBRLERA, BTV a Ay —FT—TI)IZZTFRINTNVSE AL >
TV I ADLY FUIIFELEE A,

Y7 aizid, ELEAw Y —, JO7 55 \v ¥ —5—T), v/ a Ay yF—
F—TNZEkR, T2 b T 7 AN OTRTOBRNEELET, /2, +7
Pz NTrANDEI T a B TTOEEEEIZLUET,

R AT T ANDOREI I a i, TO v a ERERT s
ANV Y —=DT 1 DEET D, WMinddtra  nNEELRWE 3 >
N —INFETDHIEDHH D

m Bt rTalid, Ty MIVNTERETAINA F—T A (EOEEHH D) &
D5

n Ty IIVNOEY T a PYRLEEEZ SR, T AIIVNOEDNA B ERDO LY
Ta i@y sl Lidian

m T T I, FREINTWRWEENEET S ENH D, SFX
Fhanvy—ttraid,. T2 T 7 A INVDTRTDONA & hN—-L
BN ERH D, HHSN TV ERNWT—Y ONAIITRE

Yt alANy I —DORER (sys/elf .h TEZEINTND) T, KOEBDTT,
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typedef struct {

E1f32 Word sh_name;
E1f32 Word sh_type;
E1f32_Word sh _flags;
E1f32_Addr sh_addr;
E1f32 Off sh offset;
E1f32 Word sh_size;
E1f32_Word sh_link;
E1f32 Word sh info;
E1f32 Word sh addralign;
E1f32 Word sh_entsize;

} E1£32 Shdr;

typedef struct {

Elf64_Word sh_name;
Elf64_ Word sh_type;
El1f64 Xword sh flags;
El1f64_Addr sh_addr;
Elfe4_Off sh offset;
E1f64_ Xword sh_size;
El1f64 Word sh link;
El1f64 Word sh_info;

Elf64_Xword
El1f64 Xword

sh_addralign;
sh_entsize;

} E1f64 Shdr;

ZDOREROBERERITRLET,

sh_name
v alt, HIZtrTa A —OXENTF—TINtEr T arADA1
TVT AT, IINLFTKROOTWBXFINERLET, v a 4ETDiH
12, F7-16 ZBRLTLZE N,

sh type
YT alONBEERENELET, BV a oy T EZ0HMIL. £ 7-12
EZBRLTLIES N,

sh flags
trTaid, SEIFhEEERTS1IEY NS TEYR—-NLET., 7T
TOEFEIL. R7-14 2SR TLIEI N,

sh addr
T a N TOEADAEY —1 A—JICHNL5E. COBRERITIEY
23 > ORENAT SORFEELZTNERS W RLAZ5EZFT, B a>n
TOBVADAEY = A=JIZHNZWEE, COMKRERICIZONEELET,

sh offset
Ty AINDRENSET > a L DRENA RETONA L7k K,
SHT NOBITS Dt/ > a3 D& T 7 AIIVNDAR—AE HEDZND, 0D
MR, 7 7 TIVNOMENRA 7y hERLET,
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sh size
vy a oA X EALNA N, BV a Dy A TN SHT NOBITS T/RWR
D, ¥72a 37 71D sh_size N1 bEEDET, ¥ 7)) SHT NOBITS
Dtraid, OUNDOTA X EEBLIENHVETH, 771 IVDAR—Z1T
HOEE A

sh link
Yy ali AN —F—TNDL Ty I AT, O T ORI Y
2 ar DI TITKELET, HEIZ. X7-15 28R T ZE 0,

sh info
BIER. HROMRL, LI a0 TITUKEL XY, HIE £7-15 2%
BLT<ZE W,

sh addralign
W DONDEY > a i, 7 RV ABFIGIKINERELET. LEAE H5E0
A 2B THRENST Y ZRFFLTWAEE. AT ARZOE > a >
SRITHR U T 2 SBHAL O RSN &2 RAE L7 iud7e D £/ . DF D, sh_addr O
i3, sh addralign OfEZE{EE L TO TRITNIERD E/ . BIE. 0. BXY
2 DIFABBAROABNHITENTHET, 0 & 11 &Y D a TEIHIKN
FHELBRNI EZHEKRLET,

sh _entsize
W DDt aid, YA XM —EDL N DOT—T ) (¥ >HRIVT—T )
BE)BRFELET., ZOXIBEI I a TR LTI OMRERIE, £ MY
DYA L W N R) Z2HEAET, 1 XD —EDLTL N DF—T N EtY
Ta MRFELBWE S, JOMBKERITIZ 0 MRS NET.

Yt aliAyF—0sh type BIRERIZ. X7-12ITRTLIICZOEIa>d
BWZERLET,

®7-12ELF 27 > a > ¥ A7, sh_type

e &
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
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x7-12ELFE &V 23 > %17, sh_type

ﬂ:g,)

i &

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_LOOS 0x60000000
SHT_LOSUNW Ox6Eff£££7
SHT SUNW_ANNOTATE Ox6EfEEFET
SHT_ SUNW_DEBUGSTR Ox6fEfEFfES
SHT SUNW_DEBUG Ox6ffff£ffo
SHT SUNW_move Ox6ffffffa
SHT_ SUNW_COMDAT Ox6ffffffb
SHT SUNW_syminfo Ox6ffffffc
SHT_SUNW_verdef ox6ffffffd
SHT SUNW_verneed oxeffffffe
SHT SUNW_versym Ox6fffffff
SHT_ HISUNW Ox6Efffffff
SHT HIOS Ox6fffffff
SHT LOPROC 0x70000000
SHT SPARC_GOTDATA 0x70000000
SHT_ HIPROC Ox7fffffff
SHT LOUSER 0x80000000
SHT HIUSER OxfEffffff
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SHT NULL
Ly ar Ay —RERINAENWIEERLET, 2Oy arAvy—IC
i, BhEAT SN TWS Y v a VIZGEELE A, BZ 2 a oAy ¥ — Dok
REZDMEIIARETT,

SHT PROGBITS
0TI ATERSNZERERLET., 7077 L00BKEERIT, 707 T4
PMBEICIREL XY,

SHT SYMTAB., SHT DYNSYM
XFHT—TINERLUET, —MIC. SHT SYMTAB &7 > a >3V > 7 wEICET
52 RINERLET, ZOBT T a dmeRy >RV —7)EL T, B
U2V EARERELS DY RINNEETHIENHVET, £, A 727k
7 7 A VIZI& SHT _DYNSYM &7 > a > (B >V 2 2RIV OR/NE Y b ERFEL
THERZHHIL TND) NEETHIENHDET, FliZ. 28 =20 22K
WT—=Ttrar) a2RLTIEI N,

SHT STRTAB, SHT DYNSTR
XFHNT—=TINERLET., FT72x7 b7 7 1INE, BROXFHT—T )t
U2 a ERETEET., fHllE, 27 =20 [XFEHNF—Ttrar] %
ZHRLTLES N,

SHT RELA
RIS GEET 2HEELZ M) QREY NI ADF TPz 7 K774V D
E1f32 Rela ¥ /7R E) ZRLET, #7207 M7 71 IITIE. EROHEE
I a ERETEET, L. 216 XR—20 THEELYV > a) 25RL
TL S,

SHT HASH
DURINY T aT—TIVERLET., BN >IN A T N T v
Wi, ORIy T aT—TIRNEFEELRTNIIRD 8, BE 722
77 A4INZIENY 27 —TIE 1 DUNEETEETAMN, ZOHIFKILRkE,
BHENshdbLNnFERA, 3T 211 R—=20 Ny aFs—T)L&r
Tar] ESRLUTLIZESN,

SHT_DYNAMIC
B > 7T A EmERLET. BIE, 47227 b7y AIVICRBINEY
2a &1 DEFEnL I ENTEEXT, iFfMid. 256 XR—20 #Kt s
Parl BBRLTIES N,

SHT NOTE
77 AIIVERTIERERL XTI, I 214 X—20 [EREI 3] 221
LTSN,

SHT NOBITS
Zotriarid, 7y AIVOEEE DN EWN D KES T SHT_PROGBITS
KHLPLTWEY., 20t/ a i3 T —FR3HFEEL FEAMN, sh_offset
RERITIIME LD T 7 1IIVA T2y bIFEIEL X,

FET7TE ATz 770X 197



198

SHT REL
HURBIMEDFEIE LR WHEEL > N Q2 EY MV FADF TPz 7 b T 71 )b
D E1f32 Rel Bp &) B#RLET, 72027 b7 74 IVITid,. BROFBEE &
72ar EEETEET, flld, 216 X—=20 THEERE > a2 23R LT
<7,

SHT SHLIB
REROEY T4V AERET S, PREAOEIay, ZOBOY I a
NEET S 7075013, ABLICHEIL £H A,

SHT INIT ARRAY
PR ERI R 2 e AR A > 5 DBFINFES 27 2 a 22 RLET. BAINDOE
R 2HE, void EROELET D, NIA—FEFlcinnrns—Tvy ERZEN
9. ML 36 X—2 0 TWIHIREBLIOK T a2 2L TES
W,

SHT FINI ARRAY
KTBEBZEITRA Y DRSINGEET D7 a P E&RLET, BANDOERA
>H1F void ZRDEET B, NTA=F Z2FanT o —Iy ERBINE
o FEAIIE. 36 R—T D HIHIREBLIOK TR > a) 22RLTIESI N,

SHT PREINIT ARRAY
FNOT R TCOYAREREBEDOFNIEONE SN2 B ZIET R > ¥ OEFINEE
T2 alERLET, BEIINOERT > F13. void ZRDEET S, /X
A—=FEfEl-lanTOor—Yy ERBEINET., T 36 =20 [HHREH
JTEYar] 2BRLTIESNY,

SHT GROUP
Yo a V—T7ERLET, ¥ all—T7Eid. BET 5 -Hots
2aTho, UH—IZ1DOHME L THIBENDHDET, ¥ TN
SHT GROUP THh 2t/ aid, HEEMELS7 z/ MNICLNEETEEY
o FEANIZ. 209 R—2D [N —Tv s> ar) Z8RLTIEIN,

SHT SYMTAB_SHNDX
RSN > a A>Ty I AMA- ek > a > (>R T — 7))V
FFenTnd) ZRLET. 2RIV T—TINICE>TERINTWE LY
AN —A T I ADENMNIIT A — 7l SHN _XINDEX W& EN S
&3, B9E 9 5 SHT SYMTAB SHNDX WWAETT,

SHT SYMTAB SHNDX t 7 2 3 >3, E1£32 Word fHDELFITY ., BHT 5 >R
WF—=TNIT ) ZET 1 DDENEELET., NSO, 2PV —7
VI RUNEESNTNE I P a oA\ =1 2Ty I AERLET., —&HT
% E1£32_Word IKEBD LV > a Ay =1 2T v 7 ANEEN2 DI, 3tk
T2 AN T—TIVE > M D st_shndx 7 4 —)V RICZ A — 7l

SHN XINDEX W& ENZHERZITTT. €5 TRWHEE, T2 hUId%d
SHN_UNDEF (0) T,

SHT LOOS — SHT HIOS
COHPHOM (M DEEET) 13, ARV —F 4 2T AT LBEBDBERDIZDIT
FRIZNTWET,
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SHT LOSUNW — SHT HISUNW
Z DEIFDEIL. Solaris HDBEWHRD7=DIC TR INTWET,

SHT SUNW_ANNOTATE
HREY > a >oURIE, 272 a PAEOT 7)) OBANZHE > Tirb i X
9. ME—DFISMNT. TEREY >3 >E0D Y TARARERATY —NIZEET 255
WCHELET, BV a Oy ¥ —7F 77 SHF ALLOC MiRE I N TV &,
U2 A—d. U URERICHIRTERN, ZOt'T 2 a s 52T XRTORHR
Bz THHEL X7,

SHT SUNW_DEBUGSTR. SHT SUNW DEBUG
TNy TIEREZH#HNLET, 0¥ 1Ty aid, Voh—0 -s 47
TarEFERTEN BBV CTRERIC strip (1) ZEALT, A7
RNSEDBRS T EMNTEET,

SHT SUNW_move
RN AIME S N> DR 2T 57— 5 i L £ T, FHlll, 212 X—
To BEtrar) ZBRLTIES N,

SHT_SUNW_COMDAT
F—F— % DEKRO I —2H—D IV —ICHIHT 5 Z EZ2TREICT 512
Tal, FME. 200 X—2D [ ICOMDAT] 73 a>] 282BLTLIEI N,

SHT_ SUNW_syminfo
BINOY D RIAEHREREL £9, #FMi3. 236 R—2@ [Syminfo 7—7 )Lt
var] EBRLTIZI N,

SHT SUNW_verdef
ZDOT7 7 AN TERSINZ, SHOMMPWN—2 3 > 2faELEd. i, 238
R=20D IN=2arE®Rtrar] 22RLTIEZIN,

SHT_SUNW_verneed
DT 7 AIIZRETR, EDOOMMNNMEERERZEELXT. i, 240 X—2
O IN=Va kFtrar] 28BLTIEZIN,

SHT SUNW_versym
IR ET T AINTRERBENN—Y a VEREOBRERT T —T IV &fEEL
9, Ml 240 R—PD IN=V a2 Rtrrar) 282RLTES
Uy,

SHT_LOPROC - SHT HIPROC
COHMEOMEIZ, 7Oty HEAEDERDIEDICTHINTNET,

SHT SPARC_GOTDATA
GOT M5 DX Y RL ZfREZEMH L TIN5 sparc EH DT —4 25 L
¥9, DD, >23R)l GLOBAL OFFSET TABLE ZHEIDHTHNZT FLAIC
X9 DA T2y bTT, 64 Ev k sPARC DHE. 2OEZ >3 2D
F=HE. U IRERIZ coT 7 RLAD {+-} 2732 N1 FHOBFRICHEASIN
EANGE N =VANIRE W VR

SHT LOUSER
YTV —=2a 7 al I LIHLTTIREINSG A 2Ty 7 AOHPD FREZRL
EQ IR

BIBE ATz bT7740ERX 199



SHT HIUSER
TIVr—=2a2r7ul I MR LTTERNEND A 2Ty 7 AOHMO LRZRL
¥9., SHT LOUSER "5 SHT HIUSER £TOtr T a Hld, BIED. £33
KO ATLAEFRL D a lMElEBaTHIERT IV r—a > THEHATEE
ER

oty 2 a DHMOMEIE, RESNTVET, BIBRZEBD, 1 2FTv VA0

(SHN_UNDEF) Dt/ > a >A\v ¥ —RBEELET (ZDA 2T v 7 ANKEFR LY
2 a BRERLTHTY), TOMIIE7-13 DED TT,

£7-13ELF b/ a3 A ¥ —DO5F—T)IIT >R A>TV 70

e & B

sh_name 0 FETIMEE L7

sh_type SHT NULL AR

sh_flags 0 T I UTIFEL RN

sh_addr 0 7 RUADEELIZN

sh_offset 0 Tr7AINA T2y NHREFEEL
AN

sh _size 0 HA ZIEEL 72N

sh_link SHN_UNDEF U > IERNEELRN

sh_info 0 HPEERNEEL 2N

sh_addralign 0 BHINEELIZN

sh_entsize 0 I RUDNEELIRN

/2 aiANyF—0sh flags BREHRIL, VT a oEtERbTS1EY
T ERFEEL R,

£7-14ELF® 7> a oty o7

&l &
SHF WRITE 0x1
SHF_ALLOC 0x2
SHF_EXECINSTR 0x4
SHF_MERGE 0x10
SHF STRINGS 0x20
SHF INFO LINK 0x40
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%7-14ELF v/ aoEhro 7 (FeZ)

e &
SHF_LINK ORDER 0x80
SHF_0S_NONCONFORMING 0x100
SHF_GROUP 0x200
SHF_TLS 0x400
SHF_MASKOS 0x0££00000
SHF_ORDERED 0x40000000
SHF_EXCLUDE 0x80000000
SHF_MASKPROC 0x£0000000

sh flags 7 IV EY MRESIND &, BN g AT LT IF 2] 12k
DET. RESNBZWEGEE, BUER X7 1Zka2h FRGEHINE AL, &
HINTVWRWEBMEIIREEN, 0ITRESNTVEXT,

SHF WRITE
TOEAETRICEZAARRICTA2HEDOH D7 > a > ERLET,
SHF ALLOC

TOVAETHICAT) -2 562187 a E2RLET, W DOhoflEts
varid, ATV T ANDAE) — A A-DIFELE A, ZOEME
3 IhsokZ72a VITHLTAT T,

SHF_EXECINSTR
FTATREIR Y S R EEOR s v a Y ERLET,

SHF MERGE
HEZBT SO Ve — Y2880k > a &R UET, FKIC
SHF STRINGS 7 7 VMR ESINTVARWED, Zotr s a > NOT—FEHEIZ
M—INeHA XCRDET, FEZEOYAXF, BV aAyFy—o
sh_entsize 74 — )V RTHREINE T, [FRFIZ SHF STRINGS 7 77 HiE S
NTVWBHEEE, T BRIV ETERD L LFITHEINTHET, £
FOUAXE, B a >Ny —D sh entsize 74—V RTHEINET,

SHF_STRINGS
IV FTHRD L LTI THRRI NS > a > 2 RULET, EXFOY1 X
vy a ANy —0sh entsize 74—V RTHREINET,

SHF_INFO_LINK
ZotraANy¥—Dsh info 74 —IVRiF, BV aiAyF—D7—7
A>T XL ET,

SHF_LINK_ORDER
OBy a3, U A—IRENRIEFOERZEML T, JOEKRIT, 20
Ty aldONyF—Dsh link 74 —IVEBRRIOET > a2 (U kot y
Ta)EZRTLHIESICHEAINET., 20ora aMhT7 v A IIVNOMD

FETE AT 774 ERX 201



202

v alEMETAHG. MaNRtEY 2 a 2l EE UMM THRON X
T MRS, U raNd s a i3, Twaesns s a2 ililbnx
@—O

FePK7% sh_1ink i Td % SHN BEFORE B XU\ SHN AFTER (% 7-11 ZZH) I3,

BTSN s 2y NNOMOTRTOET > a Tl T, V—hanktr

2a YINENTNENIA K TRFRITHS ZEZRLET. EFFTONRERD
T a  OBERICINGS ORKEOD 1 DONEET 2856, A7 7 1 IVRES
N EREFESN LT,

DTS EFEHTIEEOMBMAARLDELT, TRLVADEFTTFFAMER
5=t 7 a a2BRT527—TINEBETIEERDDET,

sh_link JEFMTERDEELIBWES, 177 1)LD 1 DO 23 2AT
MESND 1 DDANT 7 AIVEDOEr 2 a N3ERNICERD,. AT 7 1IN
DM 1F E[F CHMEFTICR0 £, EROANT 71V s 085G
. U7 axy R THRESNLIEFICED £T,

SHF _0S_NONCONFORMING
ZOtraid, ELLKBWEMEEZ BT 57012, Fhl/s OS EH OULE (FEHE
DU > NHERAOHEEBEZ S H0) 20EETEHIHDOTY, 2Oy ar
M, INS5DT 4 —)VRIZKHL T sh_type EZFFDOMN. OS FEA OHPFANICH S
sh_flags Ev h&EEH, DU H—NINS DEZEZR#Z L ZVEEIZ. U2
=3zt raz2Eg8r 72z b7y AIVEERL, T5— %F:Hjbiﬁ“o

SHF GROUP
oty a i, 190)'[27/3/7)l/~70)(i5%b<ﬂ’é D) WREHFTY,
IOt aid. 17 SHT GROUP DtV a BB anaidndzn s
Ju. SHF GROUP 7 F7/1%. FHELE AT ﬁ7/17%W”aihétﬁ/a/ %t
LTULMRETEER A, BT, 200 =D ) —Ftv o a] 2BKL
TLEE N,

SHF TLS
Zotrarid, Ay FEAGOEBEZRFLET. DED, KEHIOFETOH
L. ZOT—F DA LAY D AZTNTNRIEICFF DI L2 BR LU E T, M
i, B8 EEZSHL TS EE N,

SHF_MASKOS
ZDORAVICEENDTRTOE Y ME, XV —F 4 2T AT LFEDE®RD
O TFRHINTNET,

SHF_ORDERED
Loty aid, AMCMOMOtEr > a > EEFTFsnET, EFHITSNS
7 a2id sh link T RUTHRA > FEINS 7 a YATHRESINE
9, JEFfTFeNstEr7a>D sh 1ink T MU, BEZBLRT I ENDH
DEd,

EFFAT T 5N%tE22 a2 D sh info T2 MUME—ANT 7 1IIVNOAZ Y
TaoBa. BFEMTSNSES T aid. sh info T MU THRA > hah
20 a O T 7 AIVNOHMIEFAFICEDWTEIISNET,
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FePk72sh info fETd % SHN BEFORE X/z|d SHN AFTER (X 7-11 2 M) 13, %
Gt s > a DNEFTTREEBRLMOTRTOEY > a > ORI R/ZIIERICH
T2 EEZBRLET, HFMNTOMRELD Y 2 a3 > OERITINGS OR%
D 1 DONHEHET 256, ANT7 7 AIVBRE S NZIEFIRESNET,

sh_info JEFMIFERNEELRVWES. A7 7V 1 D017 23 >NT
BEIND1DDANT 7 AININEDYET T a Vid#EENICRD,. A7 71ILH
OB &EF CHMIE/FRA IR0 ET, EROANTT 7V e DBE

W, U7 av > R TRESNZIEFIT/RDET,

SHF EXCLUDE
IOty aid, ETEAF T2 VERRERES T oY 2 U REA
DATIIMEBRIINET, ZDOT T 71d, SHF_ALLOC 7 IV IMBRESN TN 5
G, ity a i S RMEET 256, BHINET.

SHF MASKPROC
CORAVIZEETHITXRTOEy MM, oty HEAERGEHGECFRHINE
—d_o

vy aiAyy—02 DOOMMESR sh_link & sh_info ld, &7 > a VBT
o TR EmRE R L X7,

% 7-15ELF sh_link & sh_info DR

sh_type sh link sh info
SHT_DYNAMIC AT S NTWBXFFIF— o
TN ar Ny —A
Ty A
SHT_ HASH BEftFeonTHwas >R o
F=TNDOtra Ny —
12Ty IR
SHT REL BEMIF N TWAE T >R HEENEAIN Y>3 >
TN a Ay — ORI TarAvE—A2
SHT RELA A>T A FTwI A, F7-16 £ 216 R—
Co HidEtrsar) 5
&
SHT SYMTAB BT 5N TS FHT— BEOO—IIV RO >
TINOrr>a gy =12 FNT—=TIA Ty I XKD
SHT_DYNSYM Ty A 1 RZF 1 (STB_LOCAL IS g
2)
SHT_GROUP BEffFonTns >Rl BEMTSNTHS S > RIb
TINDE I aiAyF— FT=TIHNOIYFID, ¥
A>T IA PNT—TNA T A, &

XNz >R T—TII T
MU O&EIL, T3>
TN—T DT ZF v ZiEftd
5
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#%7-15ELF sh_link & sh_info OfFMR (ft &)

sh_type sh_link sh_info

SHT SYMTAB SHNDX MEffFenThs> >R o
F=TINDErarnyF—
1>TvIA

SHT SUNW_move B snTnsds >R o
T=INDEI T aNy =
12Ty DA

SHT_ SUNW_COMDAT 0 0

SHT_ SUNW_syminfo BEAIT s N TWE T >R BIEfTIT 5N TS .dynamic
T—=INDtra Ay — wrarotriar
12TV IA Ny EF—A 2T v I A

SHT SUNW_verdef HEMTENTWEESIT— 7 a NON—Ya  EHK
TINoerar~ydy—1>2 Kk
TV A

SHT SUNW_verneed BEAIT 5N TWAXXFHIT— B2 a >HNON—T a Uk
TINoerrai~ydy—1> ¥k
TV A

SHT SUNW_versym BEAIT s N TWS T Rl 0
FT=INDtrai\yF—
12TV IA

Bkt g

SEXEARLI S 2 NI 0T T AERE MRS E3. D FoRICET ¢
72aFIATALATHHAINETS, 2Nty a  ididffESnN=M L EHT
ML T

#1716 ELF Rkt a >

e il |4k

.bss SHT NOBITS SHF_ALLOC + SHF WRITE
. comment SHT PROGBITS AV

.data SHT PROGBITS SHF_ALLOC + SHF WRITE
.datal SHT PROGBITS SHF_ALLOC + SHF WRITE
.dynamic SHT DYNAMIC SHF_ALLOC + SHF WRITE
.dynstr SHT STRTAB SHF_ALLOC

.dynsym SHT DYNSYM SHF_ALLOC
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®7-16 ELF ikt 2 a >

(BEE)

E=Y01

]

B

.fini

.fini_ array
.got

.hash

.init
.init_array

.interp

.note

.plt

.preinit_array
.rela

.relname

.relaname

.rodata
.rodatal
.shstrtab
.strtab

.symtab

.symtab_ shndx

.tbss

.tdata

.tdatal

SHT PROGBITS
SHT FINI ARRAY

SHT PROGBITS

SHT HASH
SHT PROGBITS
SHT INIT ARRAY

SHT_ PROGBITS

SHT NOTE

SHT PROGBITS

SHT PREINIT_ ARRAY
SHT RELA

SHT_REL

SHT RELA

SHT_ PROGBITS
SHT PROGBITS
SHT STRTAB
SHT STRTAB

SHT SYMTAB

SHT SYMTAB SHNDX

SHT_NOBITS

SHT PROGBITS

SHT PROGBITS

SHF ALLOC + SHF EXECINSTR
SHF ALLOC + SHF WRITE

260 R—2 D KA 72y h5—
T (Foty TEA)] 2SR

SHF ALLOC
SHF ALLOC + SHF EXECINSTR
SHF ALLOC + SHF_WRITE

B5R—=TD (7O Sh1>5T
U5 B

ANV
20 R—T0 [Fas—Ivynly >

=7 (FotyHER) 25
HR

SHF_ALLOC + SHF WRITE
AQ

216 R—T D THEEEY 3 >~
% B

Z iR

216 R—T D [HE&EEZZ > 3 )
&5

SHF_ALLOC

SHF_ALLOC

AN

#BiD . strtab itk &S

28 RX—=2D [ 2RNF—T )t
Uar] 2B

228 R—=TD [ 2RIV T—T)t
yary) B

SHF_ALLOC + SHF_WRITE +
SHF TLS

SHF_ALLOC + SHF WRITE +
SHF_TLS

SHF ALLOC + SHF_WRITE +
SHF TLS
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®7-16 ELF Rkt a > (HiE)

E=Y] il Bt
.text SHT PROGBITS SHF ALLOC + SHF_ EXECINSTR
.SUNW_bss SHT NOBITS SHF ALLOC + SHF_WRITE
.SUNW_heap SHT PROGBITS SHF_ALLOC + SHF WRITE
.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

TOT I LDAEY —A A=Y THAINZLIN T "nWvT—%, AT
L. OV I LMNETERETSE 0 TT—Y 2T 5T Lo THE
9, 2O a ik Y3 2B SsHT NOBITS T/RLTWAHEBD, 77 A
ViR Z S 8 A

. comment
A MEHR AR, TN AT LD A= "MER), ZDts
a3, mes (L) ICEKDEBIETEEY,

.data. .datal
TOT I LDAEY —A A= THEHINS., YIHLEADT—4,

.dynamic
B > 7. T, 256 XR—2 0 T8t s a ) 2BRLTIEI N,
.dynstr

B > Z T BERSCFES) (b — RN, 2RI T =TIV T2 b UICBEE R
5 NTND ARTZ R T SCTH),

.dynsym
B > > 2RIV T—T )b, FEMliE. 228 R—=2 D [ 2RIV T—T Itk
Par) BBRLTIES N,

.fini
DR a EEUETRI yANEREIHAEAL T2/ FOBE—OK TR
THAINDETHREM . AL, 79 X—=20 THHREBITKTIL—F
> EBRLTIEI N,
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.fini array
ZOtrTa EEOETARET 7y AINVERBIEAEFT TV FDOH—O# TES
THEMSNDBEAR A > 5 ORI, G, 79 X—2 0 HIHRGEB LT T
W—F 2| Z2BRLTIEZE N,

.got
KA 7€y bF—T)b, FIE. 269 R—20 KA 7y h5—T) (7O
Yy HEE) 2SELTIZIN,

.hash
SORINY T aT—T ), FlE. 211 R—2D Ny aF—T)Ltr
Tar] EBRBRLTLIEIN,

.init
Oy alEEOEFUET yAIINERRZEEA T2V FOE—OWHLE
BRSNS ETREMS. 3. 79 X—=20 TR ERI K T IV —F
> BZRLUTLESI N,

.init_array
ZDtra Z2@OITART 7 AIIVKZEHAELT T2 7 S OE—DFHLR
FITHM S NHBEERA > 5 OIS, M. 79 X—=2 0 THIHRES LUK T
V=F 2] Z2BRLTIES N,

.interp
TOaT I LA I TIYDINA, B, 255 R—=20 (a7 L1257
5] ZBRLTLES N,

.note
QU4 R—2 D EREY a3 > IE#H S NZRROBER.
.plt

TO =y DU F—T ), FHE 270 =20 [Tos—JvyDY 2y
T (O yHER) 2SRLTIEI N,

.preinit_array
CObrTa  EFOFTHURRT 7 ANVELEBHRAET TP 27 bOBE—O TR
TERT DOEFNCHEH S NHBEORT > & ORLH. FElIE. 79 R—2 D TR
BROKTIN—F > 2BRLTIZE N,

.rela
WEDE > a IEAINENEEEER. 207 a o@D 1213 L
DAY OEEETY, 5, 235 R—2J0 L2 2RV 28RUTLE
=y,

.relname. .relaname
HEEEB®R GEIL. 216 X—20 BREEYV > a ) 25R). BN EET
D AIAARRE L T A 2 "N T y A IVICEFET 256, o0t s a0kt
ELUTSHF ALLOC EY R F IZRDET, 25 TRWES, ZOEy MIA 7
WRDET, BHIZED., name SHEEENEHINS Y 2 a > OARICKRD F
T, LMo T,. .text OHEELY Y > 3 I3, @% .rel.text £/213
.rela.text EWVWDAHINFEEL FT,

FET7TE ATz 770X 207



208

.rodata. .rodatal

FAWMODERT— (@FIZTOEAA A—DDEZABARTALT A > MIHEH).
AN, 243 R—=T0 [FOF I L vy —] ZHBRLTLIEIN,

.shstrtab

v a4,

.strtab

XEF (b — M. RN T =TIV NUICBEEMT SN TS AR &
BITXFAN) e ¥ P BRIVLEINT— T IVINMFET DA B ATREL 7 A > N8

T 7 AIVICHEET 256, 272 a > 0EMEE L T seF aLLoc B hVE 21272
DET, 23 TRVWES, ZOEY MIFTIZRD £,

.symtab

TURIVT—=T) GElE. 228 R—=2D TP PRIV F—TItvrar| 25
Mo > 2BV T—TINNGEHET 2HAABFREL T X 2 BN T 7 A VIS %
Be, vy ra oEkE LT sar AaLLoc Ey MR IR0 ET, T Thn
Ba. 2oy M3A7ITRD£T.

.symtab_ shndx

ZOtraridid, .symtab KL DREIHREN., Kz > HRIT—T) &>
asA Ty ABSINREINE T, BEMfIToNT >RV T—T Ity
2 a VT sHF_ALLOC Ev MIEENSHLH. 20/ a oEitd

SHF ALLOC Evw hZEEAET, TIHITHRVER., ZOEY MIATITARDET,

.tbss

Zotrarid, TOVILDAEY—A A—JTHAINS, it T
BNALy REGET—FZRFFLET, T LWET7O—HICEK LN
5L, VATLRT—FEOOTHUIMELET., 2oty aid vy a Al

SHT NOBITS T/RLTWAEBD, Ty MIIVEEZLEO A, FFlllL. E8 =

EBRLTEEI N,

.tdata, .tdatal

INeotrarid, 7OV I LDAE) A A-UTHEHINS., Yk
ALy REBET—Y &R LET. ZONEOIE—IL. ZNTIHLWETY
O—HIZAT AL > TEMEENET, FHllid, BesEESRL TILZE W,

.text

TO7 LD T5F AR bbb ETAREMS.

.SUNW bss

TOTITADAEY —A A=V THAINS, 4TV 7 FOWHINHIIL
INT—F, THFEFRICIMEENET, 2oy a3 By ar
B SHT NOBITS T/RLTWAHEBD, 7y A)VEEZHDEE A,

.SUNW_heap

dldump (3DL) IZ X DIER S NBENNETRIEET 71 IILDE—T,

.SUNW_move

ML S Nz T — 2 BT ZiEMmER. . 212 XR—20 Bt s
ar) 2BRLUTIEE N,
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.SUNW reloc
HREER G, 216 R—Y0 [HREBEZ>a>) 288)., cotriar
FEEEEY > a RNEEI N0 THD. BHrxOHEEL I—RIZHTaLD
BEwzsRoo—h)Vk (Bt 252 7. BEEL 31— FEHOF 72y FDA
BB, Liz>TEZ a3 sh info OEIL 0 T,

.SUNW_syminfo
RN T =TI OBMER. FEHIIE. 236 X—T @ [Syminfo 7—7 )Lt
ar) ZBRLTIES N,

.SUNW_version
IN—2 3 UG, FEE. 237 R—=2PD IN=2a  EB/YE a2 28RLT
<&,

Ry k() BEEENEOEY a4 AT ACBUTFHEINTUET, Ch50
vra OMGEOERNEETEL 5O THNL., 77 r—adcnsot
ya EATEET, YU r—a i, Ry k() RS L 0GR EEL
T, YAFLTTFHEN LY > 3 L EOBAERMT S ENTEET, £
S R T7ABRTIE. FRU A MCERENTWARNEY > 3 R ERTEE
T, ATV R T 7V FUARER RO > a U AHECE £9.

Tty YT —FF I FICHLTTFHNEIND I a k. 7T—F T F 40D
BWEIEZEL T 2 a DEADRNICAND ZETERINET ., BV a > AODRIIT.

e machine KL THHAZINDEY —F T/ F v HE ANDUENHOET, LR
I¥. .Foo.psect I, FOO 7 —F TV F ¥ TEHKEINS psect ¥V 3> TT,

MEOIEE Y >3 23, 1ERNSHEASNTNLARTZTOERIMEML THET,

[COMDAT] &7 23>

COMDAT &7 > a >id, €27 a >4 (sh_name) T—EIIRSINET, U2Hh—
M, MUtra>$%d SHT SUNW COMDAT BIOEEB Ot/ a > EHad L. &
WO a lRFEEN, By aidETtonxd., BTonk

SHT SUNW_COMDAT 7 ¥ 3 VZHEAIN/-HEEIT IR TEHAINET. B5Toh
el a TERINIZ DRIV B TR THIBRENET,

£iz. U2A—F a2RA T xF AT a EEELTITO Y 2 a CHEIEF
FTHWwWSNS Y > a rmaHfEed R — b UET, BED . sectnamesfuncname &
WOERTDE 7 2 a JIZANEND &, frFF SN2 BHH7E SHT_SUNW_COMDAT
7 a iy, Lsectname TRINDEV T a iZGERLET, TOHEEHEHATS

&, SHT SUNW_COMDAT 7 I 3 VI&mAAIIC . text. .data. KEZEFNOEY
aiZANGNET,

JIWN—"T% 7 a >

vy aomiZid, HEREODHZ I —TRNE55008H0 %5, 2EXE 1
> T4 VBB D out-of-line FFETIL., EfTnlfEmazadrtrs o a U H, BlD
BHRNNEICRZ25E5HHDET, ZOHOERIT. ZRIND CFEREEDHH
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WOEHOT =t a, 1 DELBEROT Ny F /WML a2, BX
DZDMDERE Y 2 a >RETT, 61, INHOEY T a VHTHEZRNH
ZHB0HVET. PIOF TV bNSOEFICLST, Zhsotra>nl
DHHIER (HBWIF, &) SNd s, ZOXRIBBRITE®RERS BBV ET, L
INo T, ZOXRIBIN—TZ) 2SN TPl MTHBALZD, T
T bMSHIBRLEZD TS EEIE, 1 DB EL THNET,

%47 SHT GROUP DtV aid, THWoktria ol —TbaEEHL £
T BFATWDEIA T2 MO 2HRIVT—=TNDIED 1 DNED T 2 IRIVED,
ZDer T a N —TTONWTOI T ZF v ZRfL£9, SHT GRrROUP 7
arobvrraiaw =0 #H ORI M) EFELET. sh link Mk
BRIZIZTOI NI EEFGDI ORI T—=TINEraobrsia"yd—o 2
T AEEH, sh info BRERIZZTOHFHNT NIV D > HRIVT—TIA >
TYIAEFHET, DI a v ¥ —O sh flags HIREFEIT. 0 2EFAHE
9. DT a DA (sh name) IHfEESINEE A

SHT _GROUP /I a>dDt/a>rF—4Id, ELf32_Word T2 KU DEFITY,
BHIOT> MU, 797 TY, BODOT>hUR, BV a A AyF—of >
TV I ADY—0 AT,

BE, LFOT7 I 7MELRSNTHET,

£ 717ELE V) —T w2 a>n75%5

&l &
GRP_COMDAT 0x1
GRP_COMDAT

GRP_COMDAT | COMDAT 7/ )V —7ThH 5 L& RLET, 2. RCTIN—7
VU ZF X EEOBDEL TEENEBEINTWSAEAIZE, oF TP 7 b

7 7 1 IVNOAD coMpaT 7)) — 7 EEHET B EEENED D D £5, T OHFAITID.
FET)IN—TDI56 1 DOBNY) > H—IZL > THREEINET, HODIIN—TD
R ERIIWEINET,

SHT GROUP /> a >HNOtEV I a Ay F—A 2Ty Aid, £OTN—T %k
I B a E@NLET, INS5OEY 3 aid. SHF_GROUP 7 77 %

sh flags 7> a > Ay ¥ —HREZENICREL TWARTNEARD EE A, U
HN—INeDXr > a N —TzHIT 5 E2RDEHE. U A—13TD )L —
TDOIRTOMREREHIFRL £,

RREOZHEKT I L2<. 2RI T—TIIVOUR % F/NRIZL T IL— T OH|
BRZ1T D121, ROBANTHE D BENDH D £,

n JI—TEBRTDEEI T a A NDEDOTIN—TDOHNDYET T a rins OB,
STB_GLOBAL 7213 STB WEAK #ity &t/ a >+ > 5 v 7 A SHN UNDEF %}
ST RN T =TI M) ENLTThRFNERD E' A, ZOZREEDF
T2z FPRIRFAIL Y > RIVDERND 5561, TOZREFHO > RIVT—
TIWVL M) ERORENRHDET, DT IN—TONDET > aid. 207
N—TDk s a HNIZHEENDT RL AIZDWT STB_LOCAL f§& & DT >R
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WEBILZW (¥4 7 STT_SECTION ZFiD I M iN)L 2 &) AlfetEnid 0 £
KR

n JII—TEBKRT DT a I —TONINSIED D RINBIRE TR o TIEAR
DFEB. FEZIX sh link £7x13 sh_info BRERNTD V)L — THERRE
BOEra Ay = Ty I AIMEATEEE A,

m =Tt r a1 DICEELTERINZS RN T—T IV MU,
TN—T ORRBERDHEEIND LHIRIND ZENH D ET, ZOHIBRDITON
LH01E. RN T—=TIVLZ NINEEND S RN T—TIVve o> aing
=T D—ETIZIEWHEETT.

Ny arT—T)vkra

Ny aT—TE, PRI T—TNADT I A %&RHET 5 E1£32 Word £/
X E1f64 Word A7V MO EINET, SHT HASHEV 2 a >id. 20
Ny T aT—TIVERELET, Ny PadBEf s Tnws s >R T—7)b
3 Ny aT—7IOkr>aANyF—0sh link T MJIHREINET,
N 22T =T IVOREEICDVWTOFHHAZON DT TE20ICTNIVEM 7412
RUET, ZZL. INUNIMERRO—ETIEH D £H A,

nbucket

nchain

bucket [0]

bucket [nbucket-1]

chain [0]

chain [nchain-1]

-4 RNy aT—T)

bucket FEFIZIE nbucket DT> MU NEFFEL . chain BFICIE nchain fEO T
ChUNEELET., 12T v 7 A3 005HBEDET, bucket & chainid, £H
56T RNV T—TNA Ty I A RBELEY, EHifT—7)L T2 MR, 2R
NTF—=TINZRIELTWET, >R TF—7I)IT > MUIL, nchain 122 L <7

R0 ER- L. LERST, 2RI T—TIA 2Ty 7 AL, BT —7
VT M) BBEINEINET,

FTIE ATz 774 ERX 211
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N 2 2 BRI DRIV ZZITELD, bucket 1 > T w7 ADHEICHEHTE 5
ZRUET, DFED. N aBENH DL L Tl x 23R L7=H4E. bucket
[x%nbucket] 131 > T vV Ay ZRLET, L. >R T—TIV LT —T
NVOWHENDA Ty I ATT, PRI T—TIVT> MUNBROARTTRN-> 7=
%4, chain[y] &, FUCNY a2 @NEET RO 2RIV T—TIIN I MU ZERL
EJCIN

HWOARTZFF DY 2RIV T =TIV T > R UMERES NS A, chain T2 MU OEN
STN_UNDEF |[Z7/2% X T, chain Y >V &/ EHTEMTEET,

Ny T aBEERIGRLET,

unsigned long
elf Hash(const unsigned char *name)

{

unsigned long h = 0, g;

while (*name)

{

h = (h << 4) + *name++;
if (g = h & 0xf0000000)
h *= g>> 24;
h &= 7g;
1
return h;

BEtr g >

—M%IZ. ELF 7 7 1 IVN T, AIRRE S NZT — 9 BRI A T2z b7 7 AV
THEFFSNE T, T—YEEDIEWITKREL, PHIRE SNz (Bolbto) ZEHEND
BOBETH, ZREKZIPEFOA TP/ b7 7 AV THER S NE T

YA ZDOREZRFAHHE S NET I EREEZOA TPV b (FORTRAN
COMMON 7w 77 EDES/)1d. ZKET 4 AT AR=AF—=N—~v R&Hiz5
TIEMHVET, SHT SUNW move TV P alid, INSDT—¥ERETEHET 2
ANZZALZRELET, ZHUCKD, BEETHA T2V hOT 4 AT P A X&
53 EMTEET,

SHT SUNW move t7 > 3 >3, ELF32 Move £/ld E1f64 Move BIOEH DT>
NJZEAET, TNHDOTY MU RBT—YEEZE —RHIEE ((bss) ELTEXRT
LT EINARET, TDOF TPz M T 7 A NVRNICAR—A & 505 L, £
fIRICA TPz FORAEY —A A—DIIKMRIE D EMTEET, BEILI—R
& BRRBRT I ERERBRT H7DICT—FIZDNTAEY A A=—INEDLS
IR E S NS EML L ET,

ELF32 Move BLX U ELf64 Move T2 hUILRD KD ITERINET,

typedef struct {
E1f32 Lword m_value;
E1f32 Word m_info;
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E1£32_Word m_poffset;

E1f32 Half m_repeat;

E1f32 Half m_stride;
} E1£32 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 {

El1f64_ Lword m_value;
El1f64_ Xword m_info;
El1f64_ Xword m_poffset;
El1f64 Half m_repeat;
El1f64 Half m_stride;

} Elf64 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))
INSOMEDHERIIRDEBD T,
m_value
PPHRREME T, ZOMBEIEFIAEY —A A= \BEINXT,
m_info

PIRRENBEH SN BDICEET S 2RIV T =TI A 2T v 7 A, BRUWIH
RESNDF Ty hOYA X (BAL:NA B, BRERO ML Ey NI A1 X
ZEFEL. 120 40 FEBF8ITADET, EENA MIZ 2RIV 2T v I A%
EFRLET,

m_poffset

PBGENEH S NHBHE S 2RIV S OMMA T2y b
m_repeat

0% U AL,
m_stride

AFy TOR, oML, BOBRLIHREZETTHRICAFY TF512y b
O¥ERLET, 112y Mdm_info TEREINLZOMREL 7227 OV A
A TY, m_stride DMEAN 0 DHE. PIHIREZ m_repeat 12w M L TT

DT EERLET,

ROTFT—HEFET, @, AT 87 71IVNT 0x8000 N1 b EFEL FT,

typedef struct {

int one;
char two;

} Data

Data move [0x1000] = {
{o, o}, {1, "1}, {o, o},
{oxf, 'F'}, {oxf, 'F'} {o, 0}
{oxe, 'E"}, {o, o}, {oxe, "E'}
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}i

SHT SUNW move &7 > a > ZfHL T, 7—4HH%Z .bss &/ a >~BHL.
BT 2BE T MY THIMRET 2 ZENTEET,

S elfdump -s data \ fgrep move
[17] 0x00020868 0x00008000 OBJT GLOB 0 .bss move
S elfdump -m data

Move Section: .SUNW_move

offset ndx size repeat stride value with respect to
0x8 0x17 4 1 0 0x1 move
Oxc 0x17 1 1 0 0x31 move
0x18 0x17 4 2 2 oxf move
0x1lc 0x17 1 2 8 0x46 move
0x28 0x17 4 2 4 Oxe move
0x2c 0x17 1 2 16 0x45 move

FECEMRES 72 o7 b REEINIBHLY >3 VidEEEs N, U2 h—ickD
ERENSF TV PRI ENET, ZEL. ROFENROILDHE, U >
H—RBBEHT NI ZUBL, TONEEIERDT —FHBIHERL 9,

n AT 7L, BRRETRRET 7y ILTH S,

m BEITD N OYA XL, BET—YDIRED Y ORIV DH A1 XL D REL 2
%,

®m -z nopartial A7 a  I3ENTH B,

TR a
VI R YERFELTRIET 256, 7227 b7 7 AR ERZ L
T, o700 T LD SERECERME /R EZHRATELEDICLIZNIENH D E
9, SHT NOTE BlDt V3> & pT NOTE RO T O T LNy ¥ —FHEIT, ZOH
IR L T TEXT.

KROMNZIRTEDIT, B a>edarysany ¥y —EBHZNOERERIZ. (2D
BOIL M) Z2EFHLET., 4 Ew FBIURREY hOF T2V MZDWTIZ.
BELMVRY—Fy b7ty doRERIZER>TWS 4N U — ROEFHITT,
ERIBHOEEIC DN TOHHAZERZITTHDIC TN ER 7-6 ITRLUET, /277
L. N O—HTIEH D FH .

VoA—ESA4T5Y «2004 F 4 B



namesz

descsz

type

name

desc

7-5 LR D1E#H

COMIBARDERZRITIRLET.

namesz & name

ZHT DY namesz N MZIE, T2 MY OFIAE ELIIMEEZRT. XIVXFT
Koo TWAFIINEEL T, AROBE ZEEET 2720 O EX /R EEI3 AT
LEtHA. BT, X257 =358 7 & L THH DA (“XYZ Computer
Company” 72 &) ZH L £, name N LZ WSS, namesz 0 1T720 X
9o name OFEBIL. /Ny REMHL T, 4 N1 MIEAILET, HETHIUT
namesz I&. Xy ROEIZEFAEE A,

descsz & desc
desc DIEHH descsz N1 MI, FERERZRFEL £9. HEROEBRIEFEITEL 2N
A, descsz 12012720 FT ., desc DEEIT. HETHIUL/SY R2FHL
Ty 4N MIZEFI L ET, descsz 13Ny hOEZIZEAFER A,

type
HEROFRNZRLET., £ MU OIEEIRL, A THREZEHELEI, 100

type EIZBE L TEEDHERNEET 2HEE0H VXTI, Lad> T, HERORED
ZRid 2121d. name & type O &Rk L2 U720 £H/ . type 133
£, A THRWETRFIERD £8 A,

ROBUNRITERE T AL M, 220> MU ZRFFLTHET,
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+0  +1 +2 +3

namesz 7
descsz 0 FORF % L
type 1
name | X Y Z

C o} \0 | pad

namesz 7

descsz 8

type 3
name | X Y Z

C o} \0 | pad

desc wordO

word1

7-6 IERtE 7 X > b DO

F - AT ARERER (GRINEERT (namesz == 0). BARTOE I 0 (name [0]
=='\0")) ZTHLTVWETA, BIE type ZERL TVWEFA. MOTRTOAHIIC
1E. A< EH 1 DO XINVPNOLCFENEFELRFIUIR D 8/ A,

HidEt o> a >

HEEIZ, fE2REDBSESICEEMIBZUETY, 223 7075 20K
ZIEOCH T & &, BEMT SN TWBIEH U aaid. EfFRICEY sy KL X
WCHEZE X T NE R0 ER A, BEETREY 71V, 7 a > NEOEE
FEERTERNEE LRI T/, TORR, EiTalgetr 77 k
TyAINEREFT 7 R 77 4)VE, 7020705 I A1 A—=JIZBT S IE
LWEREZRIFTEET., HEBEL MJIE. 507 —F 250 £9,

HEBELY UL, DLTOMBIER (sys/elf .h TER) 2FHOZENTEET,

typedef struct {
E1f32 Addr r offset;
E1f32 Word r_info;

} E1£32 Rel;

typedef struct {
E1f32 Addr r offset;
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E1f32 Word r_info;
E1f32_ Sword r_addend;
} E1£32 Rela;

typedef struct {
El1f64 Addr r offset;
Elf64_ Xword r_info;

} Elfe64 Rel;

typedef struct {

Elf64_Addr r offset;
El1f64_ Xword r_info;
El1f64_Sxword r addend;

} El1f64 Rela;

ZDOREROBERERITRLET,

r offset
CCOMREZIS. HEBELEZERTAMEESAET. ATV T 7 AR
Bzt b, ZOWBRBEROBIRNL DR £,

HEBWEE T v 1IIVOBE, EHEItr>a o471y h2RLET., HEELRY
Ta BARE. T AINVNORE T a L OERELEERLET, HRLES Y
tw hid, 2BHOL Y a > NOEEZIEELET,

EITARE T v AN EREBHEA TP 7 FOBFE. HEISHEE OFEZ 2T 5 iEhE
DIRFE7 RLAZRLET, ZOBERICKD, BREEL> UL, EFEY > h—
WZEST, XDEKRODZHDITRDET,

BT 2707 I LIKDT VR ADMREZD D0, MREROHERIEA T
PV b7y AINCE S TRV ETN, BHEBESY A TOBEKRIIFELCITRD £,

r info
CORBRERIL. HEBEBNMTONRTNER SN DRIV T—TIA T 7 A
L. EHASNIHEEBEOHEEZGAET, LA ROHLAFOHEEL > k
i, O ENEBEEDOL AN T—TNA > Ty I AR LET, 1>
T w7 A STN_UNDEF (REHE> > HRIVA 2T v 7 A) OYE. BEEILS >R
MELTOZMALET,

MEBOBBRII T Oy ICEATY., BEELZ M OB BEOBEE/IE >
PIVTF—TIA 2Ty 7 AL, ENENELF32_ R _TYPE £/2IX ELF32 R SYM &
I hUDr_info MRERITHEM LZFRTI,

#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)+ \

(E1f64 Xword) (type))
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Elf64 Rel BXLUELIf64 Rela MHEDH A, r info 74 =)L RIFETHITS
Ey hO#ERIFE 24 By bOMNBRRT—F I I NE T,

#define ELF64_ R _TYPE DATA (info) (((E1f64_Xword) (info)<<32)>>40)

#define ELF64_R_TYPE ID(info) (((E1f64_Xword) (info) <<56) >>56)

#define ELF64 R TYPE INFO(data, type) (((E1f64_Xword) (data)<<8)+ \
(E1f64_Xword) (type))

r addend
C DRERREFRI, HELERE Y « —)b RITHEHE N2 EOFHRICHE SN 5 E B0
BEfEL£T.

Rela T2 b UITIE., BIZRBIIMENE ENE T, Rel T2 MUITIE, BEINDIE
ICHFBRDOMBNFIEL ET, 32 Ev FBXU 64 Ew bk SPARC Tld. =Nz
E1f32 Rela 3L ELf64 Rela EEL MU DAZEFHLET., Ld-> T,
r_addend MR BRI HEEMBE LU THAEL £9. x86 13, E1£32_Rel FHACET >
M) DAHZFHALET, BEESRO T 4 =)V RIE, IEERFELET, TXTOH
BIZHNWT, M EFHEESNMHERIEIFECNAT MEFZHEHL £,

HilEtLr7>aid, @220t a 283 BT52E08H0%9, 1 DIF
sh infot® 7 aAy¥—T2hJIZKDREINEL >HRIT—TIVT, 51D
1dsh link 2272 aAw¥—IT 2 MIICKDREINZEFERNZEOL 723> T
T, 191 R—=2D [vrar) &, &7 aofpERUET, BEETHE
T VRICHEEY Y Y a > WNEET DN, EFURET yIIILBIOHEELT
PV FOBEITIIEMBITRETH 585G, sh link T2 MUNKEIZARD £, FHid
EL 7ty FONEETNL BEEZETTEET,

HEER (T oty JER)

HEEBEIL MUK, ROKICRIMOGBRINT—F 70—l ROEFE HiENGZIR S
NFET, Ev FEFIIRY 7 ZADTFHICEREINET,

SPARC 7o v b7 4 —LADEE, BEEL> NUIINA b (bytes), N—T7T—R
(half1e6). £V — R (word. TOM) ICEHAINET,
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byte8

7 0
half16
15 0
word32
31 0
disp30
31(29 0
disp22
31 21 0
imm22
31 21 0
disp19
31 19 0
d2 disp14
31 21 |19 |13 0
simm13
31 12 0
simm11
31 10 0
simm10
31 9 0
simm7

31 6 0

64 £ I SPARC T3, BREIIILIET — B (xwordes) IKbEAINET,

63

xword64

BIBE ATz bT774IER
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x86 DFE. FMEEL > FUIE T — R (word32) IZEHINET,

word32
31 0

word32 Id, EBNA MEININEET D4 N1 b2 HDS 32 Ey M7 =)V REIEE
LET. IN5DMEIEE x86 7 —F T 7/ F v IZBIT2ENDOT— REELFCNA ME
P L XTI,

3 2 1 0
01 02 03 04 0 0x01020304

31

WTNOHATSH r_offset fHIE, FENGZSNDHEROLENA FOA 71y b
FRFEMRY RLUAZEELET, HEESY 1 713, 2EINEEYy RE, ZR5D
Ey NOMEDOFEHIEERELET,

LUT OfREMORE T, #IEICKD, HREREY 7 1IVNETAEEY 7 1V E
REEF TP b T 7 AITERSND ZEMRESNTHET, &k, U
A= 1 DELBEROBERENREY 7 IV 2HEaLTHALET. U H—d, &
FTANT 7 IV OREE /B HEEROET, RITT RIVEZEHRLET. RERIC
BREZITVWET, TR T2 b7y IV EREF T2V b7 7 1IN
MENHHEEEISELLTHD, FCHREZERBELEXT., Z0okra >0ERTE,

IFOEREMEM SN TNET,

A FCETTEE Y 4 — ) ROMEZFIET 5720 I & 15 Ik

B EfFFICEEL T2 7 AR —ICHAAENZXR—ZAT RV A, —%
WWHEF TS N 77 AT 0R—Z(RET RL A THERSNETH, E
77 RLUAFRAZD LT, FHllE. 243 R—20 (707 T A \w ¥ —] %25
BLT7Z3,

G EFRBFICHEELZ YD RILDT RUANEET ZREL 72y b
F—=TNADF Tty b, T 269 R—2D [KEA T2y bF—T)L
(ot HEAE) 2R TIEI N,

GOT REA Ty hT—TIOT RL A, #Hllid. 269 X—2 D [KRigA 7w ~
TV (TotyHER) 2Z2RLTIEI N,

L 2 Ve S W As RSO RN INE /A b Ve il N RO N i A8 IV
Yty hERRBTRLZ, 270 =20 [TOs—y U 7 5—7) (O
Ty HER) 2SR TEIN,

p BEEINLEHOE > a ATy FEZIET FL A (r_offset 2
L CEM).

S ATy AMNHEBEL > bUNICEET 52 2RIV,
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SPARC: i & 5

KROFIZRT 74—V R£&E. BEEMNA—N—T0—2RETENE S NhEEA
LET., HEINIHEEBMBIZERLZT7 =)V REDREVWEENH D, HEdER

R T DS ZHGEE (v) LZDFERZYIDETZD (T) 52 ENHD XY,

F2EZNE, V-simm13 W, EPEEINMED simml3 T =)L ROAERIZ 0 AN OB &
Ew RO ENBRNIEEBKLET,

% 7-18 SPARC: ELF Hid &%

e & J4—ILE tE
R_SPARC_NONE 0 AN 7sU

R _SPARC 8 1 V-bytes S +A

R_SPARC 16 2 V-halfle S +A

R_SPARC 32 3 V-word32 S +A

R_SPARC DISP8 4 V-byte8 S+A-P
R_SPARC DISP16 5  V-halflé 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-simml3 S +A

R_SPARC L1010 12  T-simml3 (S + A) & Ox3ff
R_SPARC GOT10 13  T-simml3 G & 0x3ff
R_SPARC GOT13 14 V-simml3 G

R_SPARC_GOT22 15 T-simm22 G>> 10

R_SPARC PC10 16 T-simml3 (S +A - P) & Ox3ff
R_SPARC PC22 17 V-disp22 (S+A-P)>> 10
R_SPARC WPLT30 18 V-disp30 (L+A-P)>>2
R_SPARC_COPY 19 &L A

R_SPARC GLOB DAT 20 V-word32 S +A

R_SPARC JMP_SLOT 21 &L [R_SPARC JMP SLOT] &%
R_SPARC RELATIVE 22 V-word32 B+ A

BIBE ATz bT774IER
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% 7-18 SPARC: ELF FEER!  (Fi &)

E2E0] & Z4-JLE &

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) & Ox3ff

R_SPARC 10 30  V-simmlo 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 +2)>> 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/displ4 (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-imm5 S+ A

R_SPARC 6 45  V-immé S +A

R_SPARC_HIX22 48  V-imm22 ((s +n) "~
OXEEEFEFEEELEFELEF) >> 10

R_SPARC_LOX10 49 T-simml3 ((S + A) & 0x3ff) | 0x1c00

R_SPARC H44 50 V-imm22 (S + A)>> 22

R_SPARC_M44 51 T-immlO ((S + A)>> 12) & Ox3ff

R_SPARC Ld44 52 T-imml3 (S + A) & Oxfff

R_SPARC REGISTER 53  V-word32 S +A

R_SPARC UAl6 55 V-halfle S +A
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% 7-18 SPARC: ELF Ffif & %Y (FeZ)

e} & Z4—=JLR E

R_SPARC GOTDATA HIX22 80 T-imm22 ((S +A - GOT)>> 10) ~ ((S + A
- GOT) >> 42)

R_SPARC GOTDATA LOX22 81 T-imml3 ((S + A - GOT) & Ox3ff) |
(0x1c00 *~ (((S + A - GOT) >>

50) & 0x1c00))

R_SPARC_GOTDATA OP HIX22 82 T-imm22 ((S + A - GOT)>> 10) ™ ((S + A
- GOT) >> 42)

R_SPARC _GOTDATA OP_LOX22 83 T-imml3 ((S + A - GOT) & Ox3ff) |
(0x1c00 *~ (((S + A - GOT) >>

50) & 0x1c00))

R_SPARC_GOTDATA OP 84 Word32 ek

F-A Ly REFEBOZRBICHEA TEA2HEEEIXIINCODEELET., ZNH50H
BLEICDWVTIE, E8ETHHL TWET,

WS DN OHERERITIE, HMRFHHRZBA L BERPAFELET.

R _SPARC_GOT10
R_SPARC_LO10 IZBITWETA, > >HRINOREA Ty b5—TNIT>FUD
7 RUVAZZRT 550820 X9, £/, R_SPARC _GOT10 &, KA~
Ty b TF—=TIVOEREY > IR £

R _SPARC_GOT13
R_SPARC 13 IZITWETA, 2RI OKEA 7y h5—TIN T NJDT R
VAZZRT HHNR/R0 £, £/, R_SPARC GOT13 (&, KA 7ty k
T—TINDIERZED > H—IHRLUET,

R SPARC GOT22
R_SPARC 22 IZBITWETA, > HRIVOKEA 7y h5—TIN T DT R
L 2A&BWT 2 MR ET, £/, R _SPARC_coT22 . KA 7Y k
T—TINDIERZEY > —ITHERLUET,

R_SPARC WPLT30
R_SPARC _WDISP30 IZITWETA, PRl ryar—rry ) > 5—7)VT>
NID7 RLAZBRT 21N RBR0ET, /2. R_SPARC WPLT30 |3, 7O
=% DU T—=TIEREY > —ITHERLET,

R_SPARC_COPY
U2 A—d, ZOBEKEMZERL T, BINETREY 7 1 IV AIO HHO T
FAPEITALPERFTEDLIICLET. ZOHEBEROF 7y MERER
3, FSRABUREL AL FOMBEESHLET, PRI T—TIA 2T v I A
B BATP 2 b Ty ANEREF TP 2l bOW S ITHEET 2RENH DT >
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PIVERELET., FETRE EfRY DA —33G 47227 ho v 2RV
ffFenTns7F—4%, 7ty hTHRESNTWAMEICOE-LET,
124 R—=2@ [JE—HEE] 22RL TSN,

R_SPARC_GLOB_DAT

R _SPARC 32 IZUTWETA, KA 7ty h5—TI T2 MY ZEEEI NS >
RN DT RV AICRET 2 HNRBDET., ZORKIHEBMEZMS &, 2R
WEREA T2y =TI T2 b OMIGATEHETEET,

R SPARC JMP_ SILOT

UA—13, BNA Ty MRREREEERETEDSXIDICT S0, ZOHE
EMEZERLET, COBEREEMOL 7y MERESZRIZ. o> —y0U 2y
FT—=JNIT > ) DOMEEZSAET, ETREY > H—X. Toi—y0)
F—=TINIT M) EEBELTREY >RV RLAICHIEZELET,

R SPARC RELATIVE

J2A—d, A7 PRICCOFREMZERL £, ZOFREMNOF
7ty MERERIT, Y RV AEERITENEFET S, EF TP 7 PO
BELEZAET, ERY H—ZHAEF TV bRHAAENSEEY KL A
X7 RLAZMET 5 LT, b d 2887 L AZFRELET, ORI
ITHHEEL MU 2R T=TNA T v 7 AR LT Z2fBELRTN
30 £ A,

R_SPARC_UA32

R_SPARC 32 IZITWETHN, AN TWARNWT— RESIRT 2 HNERLD F
9o HREIND T — NI ERBEIINFEET 2 4 DORIMEDNA ~ &L TUEE
NBRFNERDERA (T —FT 7 F ¥ DERIIH > TEIIENHT—RELTIE
WS NEEA),

R_SPARC_LM22

R_SPARC_HI22 IZITWETA, ZUMME TR Y DIETEIT D SNERD
35‘6_0

R SPARC PC LM22

R_SPARC_PC22ITBITWETA., ZUHRETIIARUDIEBTERITI AR X
j‘c

R_SPARC HIX22

64 Ev BT R L AZEMOER AL 4G NA MTRES NS ETARET 7 1 I)UITH L T
R_SPARC LOX10 &EHLICHASIMNET, R SPARC HI22 IZBITWETA, UV
D1 DMK ZELGALT.

R_SPARC LOX10

R _SPARC HIx22 EFICHAINET, R SPARC LO10 ICUTWETA, #%T U
SUEOEY F10M5EY b 12 KTEHRELXT,

R_SPARC L44

FHAER R SPARC H44 BEUR SPARC Ma4 LTI, 44 E v MY
RLUZHEETINEERLET,
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R SPARC REGISTER
LOAZ 2 2RIV OIMEICER S NE Y., ZOBREROF 7y MERERIC
W LS NS L DAY BENEFEL LT, SHN ABS HIOZ DL I AF T,
MIRT DL DAY T RIVISEIE LR T TR D £H8 A

R_SPARC_GOTDATA OP_HIX22, R _SPARC GOTDATA OP LOx22, BLU
R _SPARC_GOTDATA OP
INSOHEEEIZI— REHITHELZHDTY,

64-bit SPARC: Flid & %Y
FREEICHERINS U TOELIL. 64 EY M SPARCEEDHDTT,

0 HEEMRETY 4 IV ROMEZFETL-0IEHINS RN, Ok
&, ELF64_R TYPE DATA NV OZEH T 25 I LICKD r_info 74 —I)LEM
SHitENET,

ROFIR T HEERS, 32 Ev b SPARC AUTER S 11/ flcE R 2 IR0k £ /2 134
BLEY. #Fllid, 221 X—2 0 [SPARC: BEER | 2ZHL T ZI W,

% 7-19 64-bit SPARC: ELF Ffic & %Y

e & Z14—JVE E

R_SPARC_HI22 9  V-imm22 (S + A)>> 10
R_SPARC_GLOB_DAT 20 V-xwordé4 S +A
R_SPARC_RELATIVE 22  V-xwordé4 B + A

R_SPARC 64 32 V-xwordé4 S +A

R_SPARC OLO10 33 V-simml3 ((S +A) & 0x3£ff) + O
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

LT O EERICIE, East 2 A T ERNEFEEL T,

R_SPARC_OLO10
R_SPARC LOLO IZITWETHN., FEAMEZ13 EY NEWE Y 4 —I)L RE+2ICEM

THEDICRNEA 71y MBI NS SRR D ET,

x86: FHHC & Y
RDOEIZ, 2 EY b x86 HICERIN-HEBRMZRLET,
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% 7-20 x86: ELF Hiid & A

e & Za4—ILE E

R 386 NONE 0 AN AV

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 AN AN

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

F-ALy FERHEBOZRBICHEA TE2HEEIXIINCOEELET., INH50H
BEICDOWTIE. B8 ETHHL TWET,

WS DO HEREERMIZIE, BMRFRE 2B ERNEFEL X7,

R 386 GOT32

CKEBA Ty hTF—TNOR—ZANE S RN OKREA Ty =TT N
FTOFBZEELET, COERBERITIER. K+ 7ty hTF—T IV EERT
L1 =B RLET,

R 386 PLT32
ORI OTO =X DU 2 T—=TNVIZ MDY RLAEFGEL, hOT O
=Ty DY XTI EERTHEIITY P H—ITHERLET,

R 386 COPY

U h—ld. TOFEBEBERZERL T, BIRETAREY 7 1 I HATROER DT
FARETAL MREEHETERZLDICLET, ZOBHEBRHOF 7y MMERESE
12, BEAABMTEL AL FOMNBZSRLET., >RV T—TIA 2TV T A
Z, WA T2 b I 7NV EREFT o7 COWHITHEET HDHERNDH D
PINZERELET, FE7k, BT O h—@3HEEA T2 o7 bOT VR)VICEEE
fFFenTnsTF—4%, 7ty hTHREINTWAEICIE—-LET,

124 R—2 0 OE—HE®E] 22RBLTIEZI N,
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R_386_ GLOB_DAT
KA Ty hF—=TILT> b %, BESNZT2HILOTY RLAICREL £
T, ZORFKRAEREENEZHES & ORIV ERBA 7Yy =T NI IO
KIS T ZHETEET,

R_386_ JMP_SLOT
U2A—id, BA TP MNBEMEERETEL2XDICT 520, ZOHE
BERMEERLET, COFEBEMNOF 7y MERE#RIL, TOo—Tvy0U 20
T—INIY M DNEEGAET., ETRY -3, Taos—Ty0U 2
T—IIWVIZ MU EEELTHRES >AINT RLAHBEZEL £,

R_386 RELATIVE
U2h—id, 847202 NHICZ OB ERZERL T, ZOHEEERNDOF
Tty MERERIT, T RV AEZERITENEET S, WEF TP 7 FNDAL
BEGAET, FRY 3G T2V IRHRAHAAENSIIET R LRI
MY RLAZMETSHZET, MndT 2KAY RLAZEELEd. ZORITH
THOHEEL FJIE, BN T—=TIA 2Ty 7 AR LT 0 ZfEELRiTh
3720 £8 A

R 386 GOTOFF
DIURIINVOMBEREA Ty b T —TNVOT RLAOEZEFHELET., ZOHEE
I E, KA T2y b T =TIVl T 5K > —ITHRL £ T,

R 386 GOTPC
R 386 PC32 IZUTWETA, FREZTIBICKEA 71y b7 —TIVO7 RL A
ZHEAT2ENERZDET, COBEBETERINS > >RIVE, @
_GLOBAL_OFFSET TABLE T9d., ZOHE@BERITIXL. KA 7ty h5—7)1
ZERT 2K DI 2 A—ITfRL T,

XFHT =TIV a

XFHNT—=T It aid, INVLFETE TS 5 EOXF (—RITCFH SR
NTWB) ZRFFLET, ATV 7 7A0VE, INSOXFHEMHL TS >
P ety ra ekl 9, XFHEA 2Ty 7 AMMEHLT, XFHT—T )
Ui alEBRLET,

FEENA N (A>T A0 1E IINLEERFELET. FERIC, XFEHIT—TILO
BEDONA NI XNV FEREFLET. Lo T, §XRTOXFEINIMRIT X)L
NFETHETLET, LEXS T, IRTOXFINIMEIIXINLFETKRTLET, 1
ST AN DXFINE, AR EZIEELBRWNA XL TFOLFIZIEEL £ (R
IKTFT 5).

ZEOXFHNT—T It r anif#FaasnTtsd, ¥/ a Ay ¥ —0 sh size
WERERICOVADET, 0 LISDA > T v 7 Ad, BOXFHT—T IV L TE
T,
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Yl alANyF—0 sh name B EHEIL. ELF Ny ¥ —® e shstrndx #LEHR
TRINTNDEBD, E72a v ¥ —XFHT—TItra> D1

Ty I AERFELET. ROKIL, 25 N1 bOXFHIT—T IV &, SRITHRA >
T 7 ABHEAT 5N TWAS LT ERLTHET,

1>7Fv7ZX +0 +1 42 +3 +4 +5 +6 +7 +8 +9
O|W|nfa|m|e]|.|\O|V]a]T
10|i|la|b|l|e|\WO|a|b|l]e
20 [\O[\O| x| x|\O

7-7 ELF XXF5|5—7 )

RDOFIZ, LORIIR UL FINT =TI OXLFH R L THET,

% 7-21 ELE XFHFT—TIA 2T v T A

AVTYOR X735

0 A

1 name

7 Variable
11 able

16 able

24 SOVILFEF

FITRLTVWBEERYD, XFHFT—TINA Ty A7 3 DT RTONA b
ERRTEET, XFINI 2 @MU EHBRAGEETT ., HOXFINCHT 2B RIIEE]
HETYT., B—XFINIEERIBRTRETT., ZRINBVWFIHFAIINET.

PRI T=TIk s ar

FT2 I R T 7AINDT ORI TF—TIIE, TO7 5 LD URIVEEEFIZSR
ORZEHERBICHEREREZRGELET., ORI TF—TNA Ty 7 AE. 20
BHANDIRFETT. A>T Z A0 BRI T—TIIOEET MY Z2IEEL. F
TEREZBY DRNA DTy AELTHEELET, 53, £7-25 28KBLTL/Z

é (/)O
DIOARNT—=TIVL M) DOEK (sys/elf .h TERINTND) X, KOEBDT
ER
typedef struct {
E1f32 Word st_name;
E1f32 Addr st_value;
E1f32 Word st_size;

228 UXA—ESA4TS5) 20045 4 R



unsigned char st_info;

unsigned char st_other;

E1f32 Half st_shndx;
} EL£32 Sym;

typedef struct {
El1f64_Word st_name;
unsigned char st_info;
unsigned char st_other;

El1f64 Half st_shndx;

Elf64_Addr st_value;

El1f64_Xword st_size;
} Elf64 Sym;
COMERDERZRITRLET,
st _name

FTPx I R T 7 ANDY 2RI FINT—TINANDA 2T 7 A (P HRIVAD
NFRBERIFT ). D0 UNOEHE. TOMEITT >RV E LR S FS
FT—=TNA Ty I AR LET, N0 DOHE. 2RI FT—TIVIT> hJICtk
RIETEIEL £/ Ae

st_value
BEAMT S NTND S 2RIV O, ZOfEl, HAESY L A7k E (RBITEE
T2)ERLET., FHlid, 235 R—2D [T 2R)VE] 2L T ZE 0,

st_size
< DO RIVE, BEEMTENTWE YA X2/ ->TnWET, 2213, 7—4
FT 7 O RNE, T—=F TPl NCEET BN MTT, ZORERR
ERIL, ORI A L 2H> TOWRRWEE EZ13Y 1 AW RBALRESE. 0 2%
BLET,

st info
S URINORBEB IO END B, BEERDY A ME, £ 72210570
¥9. ROO— R, fl (sys/elf.h TEHRINTWD) DU HiEERLET,

#define ELF32_ST BIND (info) ((info)>> 4)

#define ELF32_ST_TYPE (info) ((info) & O0Oxf)

#define ELF32_ST INFO(bind, type) (((bind) <<4) + ((type) &0xf))

#define ELF64_ST BIND (info) ((info) >> 4)

#define ELF64 ST TYPE (info) ((info) & O0xf)

#define ELF64_ ST INFO(bind, type) (((bind) <<4) + ( (type) &0xf))
st_other

ORI, EEZFOEROY A ME, F7-241RLET, UFDI—R
. REYRTTPz IV RNEAEY ATV SOWGOEEERIET B HiEE
RLTWET, ZOMOEY MI0EZEATRY, FICEKIIHDER A,

#define ELF32 ST VISIBILITY (o) ((0) &0x3)
#define ELF64_ ST VISIBILITY (o) ((0) &0x3)
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st shndx
TRTOT RN T—TINIT MU, Mehotrsa iU TERSINE
T, TOMRERIT, ZUTDIEI I a A —T—TIA T v 7 AERFL
FY., W<ONDET T al ATyl AL, KilRE®RzEZRLET., £7-11 %
ZHRLTLZI N,

Z OHERREFRIZ SHN XINDEX W&E ENHEEE. BEOL I a Ay F—1 >
TOTAMRETETCZIDT 4 — IV RICADER A, EBEOMIZ. ¥17
SHT SYMTAB_SHNDX DPJE T %7 2 3 2HNITHFEL £,

SIURIVDONA T4 271, st_info TREIN., JHUTKD. U I OREEE
BERE L £,

%£7-2BLF > 2RI DNA 2T 4 > %, (ELF32_ST BIND., ELF64 ST BIND)

&l 18
STB_LOCAL 0

STB_GLOBAL 1

STB_WEAK 2

STB_LOOS 10
STB HIOS 12
STB_LOPROC 13
STB_HIPROC 15
STB_LOCAL

o=V 2iRb, O—HIVT 2RVid, O—HIV > 2RIV OERDFET 5T T
Pl h T AINVONETIEIRAF A, RCAROO—7)L 2RIV, BN
FHTHIERERDOT 7 A IIVITFEETEET,

STB_GLOBAL
KB 2RI, KBS >RINE,. #BEINDZITRTOAF T2 771 IV THRD
TEMTEET, BB 77 1INV OKRES D RIVOEREIL. FOKRET > RILADF]
T7 A INVDOREESREMMRLET,

STB_WEAK
DA —=022RNe T4 =0T HRIVIIKRES DRI TWETR, T —o
IV OTEFRDOERIEMIIKE S >RV DEFRKLDENTT,

STB_LOOS - STB_HIOS
ZOFEHOME (FiDEEET) X, ARV —F 4 2T AT LA DERDZDIC
TSN TNET,

STB_LOPROC - STB_HIPROC
ZOHPEOMEIX, TOty HEAEDERDZDIZTRINTNET,

K >R ET =2 2 R)E, T2 DDETEADET,
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U Hh—id, W ONOHEEENREA TV M7y AV EKETEHEE, FLA
A1 STB_GLOBAL ¥ >NV DEHDEREFFAIL/R., —F, BRI NIRRT
SHRINPEEL TWABEE, FCAROY  —7 > 2RIVNBENTH T T —I13FE
Lis, U H—RBREERZMEAL. v —VEREEET 2.

FERIC, B R BEEL TWA5E, FUCARTOY 4 —27 2 2RIVRENT
HbLIT—FFAELRN, U A—FEEEREMEAL. UV —VERERET S,
58 2 > AV, SHN COMMON Z{RFF9 % st_shndx 7«4 —I)V R&FED, FHill
&, 38 R—=2D [T 2RIV 22U TE3 N,

m Uh— T T 475 ORABRKIZ, REXFZIT R RET >R
WEBNGFEET DT —H A THRERZREHT, BREZOERIT. K oK
WERRZT =02 BRI S,

D A—=13T774I) bTlE, REEOT 4 — T DRIV ERPRTDZDDT —HA
THREEZLEHI AN, BRI Thinwg o —7 > 2R)UiE, 0 2+

D, -z weakextract AT D E. ZOFT T ) bOEBMENENIZ/RS, Ih
&0, U —UBRNT — A THEREZZIREETIENTE S,

E-UA— P 2BRIE ERZATLAY TR TOMHZERLZHDTY,
TV —2a>7ul I A TOMMEHERINES A,

£ RN T —TITBNWT, STB_LOCAL &M ENTFIET 5T R TD T >R
. U4 =T RIVERES CRIVORNCHEELE T, 191 R—20D &7
Tar] I NTnsEBD, ORI TF—TIItra>D sh info &7
Ta A —RBRERIL BEY0O0—RIIL TRV DRINIRHTS S RV T—
TNA T I AR LET,

PRI DI A TE st_info 74 —IVRTHRES N, JHUTKD., BEMIT SN
FRD— R 72 P FRPIRE SN T,

#7-23ELF > >R)VD¥ A 7 (ELF32_ST TYPE., ELF64_ ST TYPE)

E2X: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
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%7-23ELF > >RV DH A 7 (ELF32_ST TYPE., ELF64 ST TYPE) (¥i&)

e &
STT HIOS 12
STT LOPROC 13
STT SPARC_REGISTER 13
STT_HIPROC 15
STT NOTYPE

PRIV ORBBEIMEE I NER A

STT OBJECT
IR, TIFT Tl b (BRI E) EEEMT SN TWET,

STT_ FUNC
2RIV, BRI FE T RIRE D — RICBIEATT 5 N T E T,

STT_SECTION
DURIE, B v a VBT SNTWET, ZOBEOY >RV T—TILT
PRI REICHEBEZTOZOICEELTH D, @K, STB_LOCAL IZHTMTIT 5
NTHET,

STT FILE
BHICKD., S 2RVOAFNZF TP F T 7 AINICHIRT Y — A7 7 A VD
BHiE5AET, 77 AV 2HINE STB LocAL ICHUMfFIF 6N THD., &7
PalA Ty AXSHN ABS TY ., T 2RINL, HETZHE, 77 1)
Dfittd STB_LOCAL > >RV DHNIFHFIEL £ SHT SYMTAB D> 2 R)LA1 >
Ty AR, 7y AIIVHEEET sTT FILE ¥ >RV TT, EEICED, 20
#1217 7 1 )LD STT_SECTION > >iRJb &, O—HIL> VHRIVITEHIN TN S
K RN EET,

STT COMMON
ZOT 2RIV BIERES N TWAWEE T Oy 7 2R LET, ZHUT.
STT _OBJECT & FEH/Z<FIUCIZHFKONET,

STT TLS
PIRIVE, ALy REFHEBOEREZEELET. ERINTVDLHE, FEEOD
7 RLVATERERLS, YoRNcESToNEA 7y haigiLEd. sTT TLS
MO 2RIV, RRRA Ly REFEBROBEEZTICE > TSR, A
Ly REFHEBEOBEEIX. sTT TLs MO > RIVEFESRU £, M.
EesEAZRLTI/IZ3 N,

STT LOOS - STT HIOS
COHFOME (MmDEEZED) 13, ARV —F 4 2T AT LAEBDERDIZDIT
FREINTWET,

STT LOPROC - STT HIPROC
ZO#EFOMER, 7oty YEAOMEAFECTHIINET.
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ORI OREMIE. st_other 74 — )V RTREI N, T, HEETRES T
PV hOPTHETEET, P oRIVOuBMEICED. > 2 RIVNETHEET 7 1
WERRBEEF T2 7 bO—ITB o BD T PRIV ADT 72 AHIENERI N
iﬂ_o

% 7-24 ELF > 2 R)L O ]

& &
STV_DEFAULT 0
STV_INTERNAL 1
STV_HIDDEN 2
STV_PROTECTED 3

STV_DEFAULT
STV_DEFAULT JBMEZHD > >RV OIHIEIL. P PRIV OGS 1 T ThRESN
EbDIZRDET, DED, KB >RINBLET 4 =V 2HRIVF, TN5DE
BI2AR—F> b FEITHRET 7 AIVELBEEF T b)) OHNS L
EMTEXT, 0=V 2RNE, TRINT) WET, RS CHRILBLD
T4 = R)vE, TEED ATEE] ICERE (W03 2 R—% > FNOFEAEREIC
KBF—N—F14 REMREIL) TH5ILHTETET,

STV_PROTECTED
BIEOO D R—F PHNTERS N> >R)NE, 2N R—%> FATS
HATRETH B BELD ATRE TR WS, RSN THET., DXL, EXI 2
CHR=F NANSDEDL DR DARNANDOBRIL, 72EZT 7 4V ~OHANC
FOoTHICAZ LI BHOI L R—F > FOEENH -7 ELTH, TOALR—
2 FDERICH EDWTHR I NRITIUT/ARD £H A, STB_LOCAL &G & FFD
> 2 ARIVE. STV _PROTECTED RIfMEZHH £ A,

STV_HIDDEN
BIEOI D R—% > PNTERSINED PRIIVE, TOARIMIO T 2 R—% 2 b
MEZRTHIENTERVGES, REINT) WET., 20X 2RIV,
REINZDLENHOET., ZORBERF. IR —RFOHEA 2 H T2 —AD
EHICHEHSINET., 2oL 5nd  Rlick-oTRESNEZF TP 27 M, £
DY RUADMBITESNHBE TS, o> R—%> S SHRAETT.

MEEREA 7227 Mg Enk Rahkz) 2 oPWd. T OHEEETRES 7
Tl MIRFETHRET 7 AINVERBEAEF T2 MEENLRITE. U 2 —
IZ& > THIBRS N 5D STB_LOCAL #EBICAM I NE T,

STV_INTERNAL
oo EEL. BEFRINTHWET,

AREQEMRI. U U mED. BT T 7y AV EZREEA T PO
RV OFRIZIIE< ZEEZBRILERA. ZOLI BRI, a1 TICL-T
HHSNETT, WolkkAU X A—NTOMRERIRT H5E, ZNSORIEIILLTOD 2
DOMERMEZRL KT, EB5DMEERMED, U7 a5 —- FNOZRIT. &
HORRZEMAT27-0ICRELIND ENDIFEITEDISHDTY,
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m 1 DHIZ, IRTOT T4V ETROWAHEDREMEZ. & > RIVOSIRITHEH S h
L. TOZREW T D OERIIBIEDOEITRREY 7 AV EFHEGFT
Tl MNTRESNARTNERSBNEVNSIEHEERLET. ZOBOT 2RIV
DOZWNY >IN R—% > FNICEREFFZBRWEEIR. ZTOSRI
STB_WEAK fi 3 Z R DMENH D, 0 ITHREINET,

m 2DOHIC. LAHINOBREZIZARDOEENT 7 4 )L b THWIEEO B 2D
TURIINTHLEE. FORHEDORBIEZY > 7 E3nNsF TP FNORERS >
TIANBEINZTNETROERA. HEDY P HRNANDSRELIIFED T >H
NVOEFITH U TERARDZTHEOBENMEE SN TVEEEIL. EHHKOBL N
HMEORBIEN, V73N F TV NAORERY ORIV ARES TR
TOFER A, BHEEZ. mBHEIRODENHEONSHEHHIFOEL WHDDEIZ,
STV _PROTECTED. STV _HIDDEN, STV INTERNAL &720 F7,

SIURIVENE T a CNORENBEESRTDE, O aA 2T v ARRE
% st_shndx 13, £33 > Ay F—F—TNADS 2T v 7 AEEHELET. Al
BHICEY S 2 > hBHT 5L, O RIMEBZMLLET. 2 RILAOBRIZT O
75 ANORUABEE LR LT ET, W< OnoBllats a1 25y oA
i, EHOBERMHFNENTOET,

SHN_ABS
PRI MRHE (BECEATONTHEILLIEW) 2Fb5 £ T,
SHN_COMMON

ORI BB ToENTWARWEE T Oy 7 2/,RLET., P ORIER. &2
23> ® sh_addralign MpREERITHLIL 72 8AHIKEGAE£T. U A—F
st_value OfEEDY RL AT VRIVEBEBZE DL TET, > >RLodA1
i, BN MEERLET,

SHN_UNDEF
073 a T—INA Ty AR, VORI REETHLIEEFKRLE
T, U H=—MNZDOF TPz b T 7 AIV%, REINZI ORIV EERT MDA
TP R T 7ANICHERTDE, ZOTRIIICHTEZZD T 7 1)L OSRITE
BROEZITHEAMITENET,

TTIHHELZLDIZ, 1> FT w2 A0 (STN_UNDEF) D > R)ILF—TI)I T Ul
FREINTNET, ZOZ MU TOEERELET,

%725 ELF 2RI T—TINITO M) A>T w7 A0

=L & EE

st_name 0 ZRIDEAE LR
st_value 0 fdix o

st_size 0 B A XREFEEL RN
st_info 0 IRV, O—hIVES
st_other 0
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£7265EF I RINT—TNIO ) A>T T A0 ()

e & FE
st _shndx SHN UNDEF Tl ai3FEELRN
> NIVE

Rz 28BOA T2 b7 7 AINEOT 2RIV T—TIVT > MU st_value 1
FREEFRICH L THO TN RR LR ERB £T,

m FHEERREY 7 1V Tl st_value i3t > a >+ 27 v 7 AN SHN _COMMON
TH 5T RIVITHT 2BFIHK 2 RS 2

m FHEERRE T 7 1V Tl st_value FEZES NS PRIV TE 2023 >
F 7ty bERFFT 5, st_value i3, st_shndx 25T %5tV 2 3 > D%
WEDF Ty MIRB

n ETHRA T T v AINEREFT D2 F T 74V TIEL st_value i3
KT RLAZRFFT D, TN5DT7 7y 1IVDY 2RIV EETRY > —ITd LT
KOERITT ST, B aHd 7y (77 AIVER) ooz, &2
Ta BENERRIREETY RLA (7 7 A IVER) MER S N5

TURINT—TIEE, BRa3BEOF T b7 AN THREEkZRBEET
N, WY TSI NIT YR I ATEET,

LIAE TR

SPARC 7—F7 7 Fvid, LY AT RIL (REL Y A% & 0MET 5> > AR )))
EPR—RLET, LYY RINTHT 53 RV F—T VT Ui, T
DAY T,

%£7-26 SPARC:ELF > >RV T —TIVT > U LAY T 2 R)L

T4—ILE B

st_name ORISR T —TNANDA T v T A FIZ0(AY
FYFLTAY)

st_value LAY FH, BRLPAZOEDHYTIZDOWTIL, ABI Y
ZaT7 I ESR

st_size KA (0)

st_info A IIEREMIZIT sTB GLOBAL. FEEIT
STT SPARC_REGISTER T/t HUT7s 5720

st_other KA (0)
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%£7-26 SPARC:ELF > >RV T =TIV hU: LI AY T 2R)L (Fx)

Z4—JVR B

st_shndx SHN_ABS (ZDF TP/ MIRZDL P AH > 2RIV &EHIIHET
58, SHN_UNDEF (TN LS DEE)

EFPFEAD SPARC AL DA%z, RITRLET,

% 7-27SPARC: ELF L YA ¥ &5

e {[E] Bk
STO SPARC REGISTER G2 0x2 $g2
STO_SPARC REGISTER G3 0x3 %93

Srh R TR E NN T &R L E T

Syminfo 57— 7 )Lt/ > a >

syminfo 7 > 3 >IZId, E1£32 Syminfo B K/ZIL E1f64 Syminfo MODEK DT
SRUNEELET, BT 5N TWE S SR ILF—TILDRLTY Y (sh 1ink)
®D .SUNW_syminfo €7 3 2. 1 DO MUMNEFEELET,

oy ra Nt TPl MIFEIEL TWA5A, BEffFoNn TS > R)L
TN ZHRINA T I AEMOML, ZOT 2RI 2Ty I A%ffioT
IO r T a  IFEET SIS E1f32_Syminfo £7214 E1f64_Syminfo L
MU ZEDIFAZET, BN >R)VERE DT £, BEM TSN TS 2R
V=TIV &, syminfo T—IICIE, HTR UKD MUNEELET,

A>T v 27 X013 syminfo 7—7IVOH/N— 3 > (SYMINFO _CURRENT) % K&
FHEOIEREINET, >R TF—7IT > MY 01347T UNDEF ¥ >RV T —
TNVIZ MR L TPFREINDDT, FEIIFELEE A,

Syminfo T2 b DK (sys/link.h TERK) &2, KITRLET,

typedef struct ({
E1£f32 Half si_boundto;
E1f32 Half si_flags;

} E1£32_Syminfo;

typedef struct {
El1f64 Half si_boundto;

Elf64 Half si_flags;
} E1f64 Syminfo;

COMIBRDEFRZRITRLET,
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si boundto
ZHUE, .dynamic BV a @I hUANDA T v AT, sh_info 74 —
I RIZED/REN, Syminfo 7TV ZMMSEET, & A, DT_NEEDED L
> RU. syminfo T2 MUICBHEMITSNAZENA TP 2 FEeRLET., &
7-28 IR L2 b U, si_boundto ML TTFRINTNET,

% 7-28 ELF si_boundto THI/fE

E20} & BB
SYMINFO BT SELF OxfEff BECIcHE DI sns s >R
SYMINFO BT PARENT oxfffe iU ns > 2R, #id.

DA TP 7 b OHRAIABEFE
EIRIBHOFT T b

SYMINFO BT NONE oxfffd 2 URINTRERIR Y O RIVEER T £
nizn

si_flags
ZOEY F 74—V RTIE. RORITRT T IV ERETEET.

% 7-20 ELF Syminfo 7 7 7/

e & BB

SYMINFO_ FLG DIRECT 0x01 TURIBRIT. ERETDLT
T hNEEBEEMNT SN

SYMINFO_FLG_COPY 0x04 TUMIIVERIZD Y —HEE O R

SYMINFO FLG LAZYLOAD 0x08 BIEGE A B DLEND B F T 27
Mt B 2 2RIV B

SYMINFO_FLG_DIRECTBIND 0x10 VORI ZRIZERICEEMSEGINDS
BED D D

SYMINFO FLG NOEXTDIRECT 0x20 IOV RN ERICEHEBMAET S &

=B RICEFR L

N—T g VEMYEIS g

UH—TERENEF TPz biZid, 2 DDON—2 a3 IERPEETE X
—é-o

n IN—D 3 VER] IRES RN EOBEST &5 A, SHT SUNW_verdef B
KU SHT SUNW versym DtV a > ZMHAL TEHINS

o IN=Da RENE BOF TP MEEENS DN— 3 VERERER
L. SHT SUNW verneed BtV 3 2 ZMHL TEBHINS
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NS5O Y T a  EBKRT 2#EKIL. sys/link.h TEREINET., N\—T 3>
BRNEET DT 2 3 I2id. .SUNW_version EWVDAHEIDFTF s NET,

N—2a VERERI 3>

IOkl a i3, SHT SUNW verdef BITERINET., ZO1V I a >IFET
88, SHT SUNW versymt/Z/ i a »bFELRTNEIARDEREL, TN52D0
WEARZEHTHZET, PORIVEN—D a VEROBEAI N T 7 1 IV THER
INFET., 13BR—TD IN—Ta  ERZDEK 22R), Z0traDERD
HERIE. ROEBDTT,

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;

} E1£32 Verdef;

typedef struct
E1f32 Word vda_ name;
E1f32_Word vda_next;
} E1£32 Verdaux;

typedef struct

Elf64 Half vd_version;
Elf64_Half vd_flags;
Elf64_Half vd_ndx;
El1f64 Half vd_cnt;
E1f64_Word vd_hash;
El1f64 Word vd_aux;
E1f64_Word vd_next;

} El1f64 Verdef;

typedef struct ({
El1f64_ Word vda_name;
E1f64_Word vda_next;
} El1f64 Verdaux;

ZDORBEEROERERITRLET,

vd version

TOMRERIT. MEREYON—a > ERLET (ROEESR).

£7-30ELFN—2 3 D @FERMED/N—V 3 >

K

i

i &

VER DEF NONE 0 HN— 3 >
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£7-30 ELFN—2 3 D @FEHED/N—T 3 >~ (HiE)
280 1& Br%

VER DEF_CURRENT >=1 BIEON—Ta >

i 1ROt r 2 a gz RL, IRLEGREIFESZRELET,
VER_DEF CURRENT DI, BIED/N—2 3 > /BB ERTT2DITHEITN U T
bi—g_o

vd_flags
COMMERS, N—2 a VERICEAOHHRERIFL LT (ROEXZESH).

£7-31ELFN—2a ExLra0757

E2EI] & BB
VER_FLG_BASE ox1 Ty IVHEDN— 3 U EH
VER_FLG_WEAK 0x2 T4 = N—=2 3 VERF

HEAN—T 3 VEHRIL. N—23 VERFZIETS ORI OEHBERERN T v 1)L
WHEHAINTWEEE., RIGEELET, EAN—-a 23, 771000 FREIN
72 AR L TT I3 IV ON—=2a > 25 3FF, U —INN—Va s ERE
Wi, BEEMIT SN TS ORIVISEEL B A, FEflIE. 136 R—
DI —=IN=2a VEREOER] 2ZRLUTEI N,

vd_ ndx
N=2a3>2A 2Ty I A, &N—2 3 VERKITIE, SHT _SUNW_versym L hU %
W)= a DERICEHEMT B —BOA 2T v I ADEELET,

vd_cnt
E1£32 Verdaux BLAIDEFEE,

vd_hash
N—23 VEBLDON\Y > afi, ZOMEIE. 211 R—=2D (INy T aF—T)tr
Tar] WKREREINTWE Ny > U THEEEICEDERINET,

vd_aux
Z D E1£32 Verdef T2 MU DEHMNEN—2 3 ViEFRAD ELE32 Verdaux Al
FIETONA ATty b BAIOEEBERIFELZTNTRDEEAL. NI
COMBARNERT 5N\ —2 3 VERLTINZR L RL XY, BINERIIAFIETRE
TY, BEOHFEFIE vd cnt ETREINET., INHOEFEIX, ZON—T 3 ViE
HOKAEREBRERLET., NS5 OKAERROS LT, MEON- 3 > EHRHEE
REfi>oTWET,

vd next
Z D E1f32 Verdef ME{RDIETHMN 5 KD E1£32 Verdef T MU ETO/NA
7ty R,

vda_name
KNVILFTHKRO BLTFHNNDLTINT =T INA Ty b T, N=2 a VERAKHZH
EL XTI,
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vda_next
Z D E1£f32 Verdaux L MU DS EHEMNSRD ELf32 Verdaux T hU X TD
NA b F Ty b,

N—Ta i e ar

N—2a > Rt a i3 sHT SUNW versym M TEREINTH O, LIFD
WG 2R DRSNS 0D X7,

typedef E1£32 Half E1f32 Versym;
typedef E1f64 Half E1f64 Versym;

B O ERENT. BEEMFTSNTWE Y RV T —TINFEET S >RV T—T )
IRUKIZHELLARTNERD ER L. ZOfEIE. 723 > D sh_1link fETHR

FINFTT, BHOEERIZIZ1I DO T v I ANEEL, ZOA1 Ty 7 A3E
7R IWRIEZED I ENTEET,

%£7-2ELFNN—2 3 UKEA > Ty I A

X1 @ Bk
VER NDX_LOCAL 0 T rvica—)ViEFEBR A EIE S 5
VER NDX GLOBAL 1 2 RIVITRIGE F # B (A N—
Va ERICEDETEND) NEET
2
>1 3 2 A)VITRIBE PR (L — Y —E %
N— 3 SEEITHD M T 5N 5) i
I %

VER_NDX_GLOBAL & D KZEWA >F v/ Aflil¥. SHT SUNW verdef &7 a>®d

T2 MO vd ndx EIZ—FLURTNEARD £ A, VER_NDX GLOBAL L D AKEW

12T w7 ZMEWNEFE LR WA, SHT SUNW verdef ¥ 7 3 a VINMEIET BB
HOEHA,

IN—Ta kGt a >

IN—a MRkEFR Y > a 3. SHT SUNW verneed BITEEINEY. ZDtY
Talld, Ty AV OBBNKEEN S BERINASN—Ta VEFRERT I ET,

7 7 AV OBEUKEF IR ZME LR T, KERIIN—2 3 VERDHFET D2HED
B RENIOET 2 a L IZBWTITONET. ZOkY > a > OBERDOMIERI,
RDEBDTT,

typedef struct {

E1f32 Half vn_version;
E1f32 Half vn_cnt;
E1£f32 Word vn_file;
E1f32 Word vn aux;
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E1£32_Word
} E1f32 Verneed;

typedef struct {
E1£32_Word
E1£32 Half
E1f32 Half
E1f32_ Word
E1f32 Word
} E1£32 Vernaux;

typedef struct {
E1f64 Half
E1f64 Half
Elf64_Word
E1f64_Word
El1f64 Word
} Elf64 Verneed;

typedef struct {
El1f64 Word
E1f64 Half
E1f64 Half
El1f64 Word
El1f64_ Word
} Elf64 Vernaux;

vn_next;

vna_hash;
vna_flags;
vna_other;
vna_name H
vna_next;

vn_version;
vn_cnt;
vn_file;
vn_aux;
vn_next;

vna_hash;
vna_flags;
vna_other;
vna_ name;
vna_next;

ZOBEROERERITRLET,

vn version

CORERERIT. BEREGON—2 3 2 BRLET (ROEZEBR),

%7-83 ELF /)N —27 3 AKGFHERON—2 3 >

i

1B

B

VER NEED NONE

VER_NEED_ CURRENT

0

>=1

MHN— 3 >

BEON—T 3 >

B13mI0tEr s aBlerl, IELESERFESEZERELET,
VER_NEED_CURRENT Offild. BEON— 3 > HBFERTLDITHEITIECTE

fEtL£7,

vn_cnt

E1£32 Vernaux BLAIDE T,

vn_file

XNV NFETERD S TWBLFHIANDXFINT—TIA Ty 8T, N—T a3 KE
WINEET T 7 IV EIEELET, ZOA4RNL. 77 1IVNICERET S
.dynamic IKEFEED ENMT LU ET, FEMIL. 256 XR—2 D TEtEY
Tar] BBRLTLIESIN,

BIBE ATz bT774IER
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vn_aux

Z D EL£32 Verneed T2 MU DMEEHNS, BHEMTITENTWS 7 7 1 JUKFEMHE
MHERIND/N—2 3 VEFKD ELE32 Vernaux BLFIE TONA hA 7

Ty b, A< ED 1 DON—T a HAKEWNEELZTNERD 8 A. B
=23 MRFHEITERET 2 2N TE, £eFEFIE vn_cnt fETRENET,

vn next
Z D E1£32 Verneed T2 bV DN SRD E1£32 Verneed T2 MU ETOD

NA FF 7Yk,

vna_hash
IN—2 3 MARTFHEDAGRTONY > afli. ZOMEI. 211 R—=2D Ny a57—7
VEZ T ar] KERENTWAINY T TR I D EREINET,

vna_flags

N—2 3 ARG EA O #] (KOEEBR).

£7-3aELFN—2 3 URGHED T 57

Y01 & B

VER_FLG_WEAK 0x2 U= N— a CERT

T4 —=IN—=T 3 KEWE, T4 = N—T 3 DEBNORIDORE O E R L
ESCIN

vna_other

BfE, RSN TWEE A

vna_name
SV FTHD D XFHNNDOLFHNT—TIVA T2y b N—2 3 KGO 4RI
ZH5ZET,

vna_next
Z D E1£f32 Vernaux L MU DS EHEMNSKRD ELf32 Vernaux T hU X TOD
NA b F Ty b,

Y >0

vy alid, #7227 b7 v AVERE. TOY T LADFTA A —T EERK
THLATLEEZRLEL T, ZITHIUTDHERMOKREEL, TRTOIATAIC
HBHINET, 7Oy HCEGOERIIZOEMN RSNy > a VITEELE
ER
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BT TV Ty ANEREFT O T AL, T TU =3 S
OS5 AZBMCEBLET., 20OXDRTOTITLEETTEEDOITNE. AT A
FINS0T7 AN EHHALTCEMNZ IO/ S LADER, $hbb 7Ot AAf A—
EERLET, TOBAAA=DIE, TFAN, T, AT RENHBEYT
ACKNEELET, ZOHEOESMBEFLTOEED T,

B 243 R—VO [TOTI LNy F—] TE, 70T LAETICEERBRT ST
P N7 ANOEERRT S, EERT—IEERTHDTOT T A
AN —=F—=TI)E. T7AIVHNDOET AL " A=V DfEERT . £/2. 20D
TaT T AN =T =TI, TOTTLDATY —A A—T DIERICHE 24l
DIEHRNEFIET

B 249 R—TO 707 T LADHEMAAR (TOtyYEEAE) TiE, ATU—IZ/OS
T NE R HRAD DI AT B IERERTIRT S

m 255 R—TD [EFHY > h—) Tid, 7O08AAM A=20F TP 77 1))
T HRINBREEE. MRTH-DICHATHIERERLRT S

AR /A NNANYE A

BT T 2V Ty ANERIEEA T N T DTS T A

ANy F—=F—T)VI, FEEEROEFITT (EMERIL. RTINS T 0T T L% EfE
TEHEDICIATLANBEET DT AL M EOBRETLR T 2), &4 TP
FT77AIBZ A BT, 248 R—2D BT AL FORNE] THHL TWS XD
2. 1D ko7 a >N EELET,

TOT I ANy =3, FEEA TV NIy AIINERELFT O I Ty A
ICH L TOBREBERNRD D LT, 70T T LNy =T Xd, ELFANYF—D
e phentsize MNEHRE e phnum BRERTHEINE T,

TOT T ANy T —DREER (sys/elf .h TER) 1T, KOEBVTT,

typedef struct {

E1f32 Word p_type;

E1f32 Off p_offset;
E1f32 Addr p_vaddr;
E1£32_Addr p_paddr;
E1£32_Word p_filesz;
E1f32_Word p_memsz;
E1f32_Word p_flags;
E1f32 Word p_align;

} E1£32 Phdr;

typedef struct {

Elf64_Word p_type;

El1f64 Word p_flags;
Elfe4_Off p_offset;
Elf64_Addr p_vaddr;
Elf64 Addr p_paddr;
El1f64_Xword p_filesz;
El1f64_ Xword p_memsz;
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Elf64_Xword p_align;
} E1f64 Phdr;

ZDORBEROBERERITRLET,

p_type
COBRHNERMFLIR T B2 7 A 2 MY, K72 ISACHIE RGOS %, Tl &
TOEKRIT, K7-35 2SR TSN,

p_offset

T 7AIVDEENS, BT A2 bOEENA ST BMEETOF 7Y b,
p_vaddr

T AL DORFNA RPFET 25 AT —HNORET R LA,
p_paddr

TITA NOYEY RLA (Y R L ZAEENEY /RS AT LDHE). RAT
LFT TV —2a 7 al AU TYRY RLABEZEHT 50T, 20
RERRERITITETAIRE Y 7 AV EHEF TP 27 MTH T DIE SN TWIRNNE
WEEL XS,

p filesz
BT AL RDT 7 AINAA—TDNA MK (0 DEE BB D),

p_memsz

TIAZRDAEY =AM A=D1 MO DEHEBH D).

p_flags
TIALNCBERTZET7 57, BOMBEZTOEKITDONTIE, £7-36 Z2HL T
LTEE W,

p_align
FARAARER T O AT A > ME, R=IH A4 XZ2HKICLU T, p vaddr &
p_offset [T LU CRICMEZRFFTH2HLENH D ET, ZOMBIRERIL. BT A
FRAERY—=ET 7 AINIZBNWTRININSEEZGAET. H0 & 11, BHNL
BRWIEEEKRLET., ZOMOMEDEE. p_align id2 OIEBEERARE TR
NI 59, £ p vaddridp align ZikE L Tp offset IZHL <ARFHIX
RO FER . FEL. 249 R—P D (707 5 ADFEHAA (T Oty HEH) %
ZRLTLLEI N,

I hUOHICIE, YOt AT AL N EREBRTEZHOHHVET., SO
FUHREBRES A2, 70X A= ELE B A, BT AR RUR
HENBEFIT. RSN TWEIEEZREMAETY., ERINTVLROMEEZ. KD
FITRLET,

%7-38 ELF 7/ A > I

&l &
PT NULL 0
PT_LOAD 1
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%7-35 ELE 2~ X > Nl (FeZ)

e &
PT_DYNAMIC 2

PT_ INTERP 3

PT_NOTE 4

PT_SHLIB 5

PT_PHDR 6

PT TLS 7
PT_LOSUNW 0x6ffffffa
PT_SUNWBSS ox6ffffffa
PT_SUNWSTACK 0x6££EEEED
PT HISUNW Ox6fEEEEEE
PT LOPROC 0x70000000
PT HIPROC Ox7EEEEEEE
PT NULL

HHLEEA, MOBREZOEIIRETT. COMEFEHRTLE, 7OV I A

ANy =T =TIV, BHEINDZT> M) EANDIEMTEET,

PT_LOAD

p_filesz & p memsz ICK DR S NDHARAAIREL T AL FEREL X7
Ty AIVDINA BFNE, A'YU—ET A2 FOEBEITHIMITENET, BT A
FDAEY —HA X (p_memsz) N7 7 ALY A X (p_filesz) KD RKETWHH,
ARTHNA NI 0 ZRFEFLET A2 N OFIHMEEBICHS KO ICEFRINE
To 77 ANYAZXMAEY =P A XXV KREL BB EFFHFIEINERA, 7O
TN T —F—=T)DFMHAHAfEL 7 A > T UL, p vaddr HEpRE
FTEIIN., FECENET,

PT DYNAMIC

) >V ICBT B mERREL £, FEMlE. 256 R—2 0 [t 7g >)
#ZRLTL7ZE N,

PT INTERP

A2HFTVZELTERHEENS, XINVLFTKERTLTWBENZALDMEEY A X
EHRELET, BINEFTET 7y 1 IIVOEE., ZOBT A MIESEATHD, H
BAX 727 hOBE., ORI AL FUIIREWRETT, ZOBT X RlZE,
T71IIVRICESIRET D EIITEERA, 20T A NINEET D54,
DT AL NZIHEARAARE T AL N N ORICEELZTIEARD £
Th, i, 255 R—=20 [TV o612 T1)5 ] 2BRLTIEIN,
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PT_NOTE
MBEHROIIE E YA X2fBEL £, i, 24 R—=20 NEREZ 23 )
EZRLTEI N,

PT SHLIB
OB AZ MY, PREATIN, MROFETIERINTOEE A,
PT_ PHDR

TOT I LN —T—TIVHHED., 771, BELRTOTITLDAETY —A

A—DIZBITBHMEET A XERELET, ZOBT A NE, 771 IVNICE
BIEETAZEIETEEV A, £2. ZOBT AL, OS5 ANy Y —

F=INMNTOATTADAEY —A A= D—ECa 5B ICROEETEET,
DRI AL NRINEET DS, OB A2 MEHEAABARERZ A T
> MY OFRHCFEE LRI F/ A, IS, 255 XR—=2 0 [Fary I L1 >
TN E ] BBRLUTLIESIN,

PT TLS
ALy REGHEEOT > L — FEEELET, #lld, 282 X—20 (AL vy R
[E A (TLS) B > a > ) 2L T3 N,

PT_LOSUNW - PT_HISUNW
ZOHPADMEIX, Sun EEDOEY > T4 7 AL TTFRINET,

PT SUNWBSS
PT LOAD HHRELFUEIET, .sUuNW bss £V > a > Ol L £,

PT SUNWSTACK
TOvAAZ v 7 ELBRLET, BEOEZA, TONSEERIT 1 DDOAEE
L. p flags 74—V R TEEINTVWE T IV EANR—Iv 2 aOAHNEHT

o

PT_LOPROC - PT_HIPROC
OO, Oty FICEAOFEASEIIH L TEFRHENTHET,

F-MMOEM CTRICERINZWVED, IXRTOTOT TN T =T A A
TRENTNEETHIEDHDETL. BELEVWIEDHDET, 771D T
075 AN\ Y —F—TIE. 207875 AONKICEBRTI2EEZDOBNDELET
%35‘3_0

R—=Z27 RL %

FTWRA T2 b Ty ANV EREF T2 b7 7 AT, X—AT FL A
(VI LDF Tz b T 7 AINDAEY —A A—DICBEEMT 5N TS M
RKEET RLA) WEELET, X—=A7 RL AR, ZEXFENY P77 ns 5
LDAE)—AA—TV2HEET D OIHHENET,
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TRREA T2 N7y AN EHEA T2V R T 7 A IVDOR—AT RL AL, E
KFIZ 3 DO (70T T LDFHMABBEEL T A D AT —FHHMAAT KL
2. RR=THA X, & MHET RL ) hoetEINET., YO0/ I 4

ANV =T RL AWK, TaVITLDATY —1 A=V DEEORET RL X%
RN ERHDET., L. 249 R—2D (7075 LDFHAHAB (T Oty
FEE)) Z22RLTIEIN,

N—=RA7 RUAZFHET5I121E, PT LOAD ¥/ A > M D& ML p_vaddr i BIHE T
TENTNBEAEY =T RLAZHELEXT., KIT. ARY—T RLAZRRRX—D
A XORIEMBERITUDIETEHZET, R=AT RLABKRDENET, AEU—IZ
MARAEND T 7 AIVOREICK > T, AEY—7 RL AL p_vaddr fEIC—HL 72
WEAEBHDET

£
17

YT AL bANDT 2 A

AT ATHAAEND 7O T LI, D EH 1 DDOHAARAREL 7 A >
WEELRTNERDERAL (FZZL, ZOZER 7y AV BERTRERINTNE
HA)e AT LT BAHRABARET A FDATY —A A—JZEKRT 5 & &,

p flags M ERTHESINS YVt AMEZ G X £d. PF_MASKPROC YAV DY N
TOEY ME, 7oty HEEDOEY > T4 7 AT/ L TFRHINET,

%7-36ELFE A N7 55

e & =N
PF_X 0x1 ESh
PF W 0x2 HERH
PF_R 0x4 LA D
PF_MASKPROC 0x£0000000 feER L

TORAME Y b0 DHE, TORBEOT 7 L ARBEGINET, EEOAEY —
T RAMER, A'Y—EHEIZY (AT ALK TRRD ZEND D) ITKFFL
T, IRNTOT I THAGOENENTIN, P AT LBERULEOT V2 AZ25
ABHTEMBOET., LELEARGED. FICH D RPIRIICER TN TWRNER
D, BTAD MNIEBEZAHHEEZRDEE A, ROKIZ, EERT I TMREFREIN
27 URERLET,

%7-37ELE XA > "ADT 7 AHe

720 (el EHE7R 7 S U R HFBRINDTSIHR

None 0 IRTOY VEAN TXTOY I AN
HEINS EEIns

PF_X 1 FEITDH BAELD, FELT
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K77 ELF BT AL bADT VA (HF)

720 & EHER 7 S U #RIR HFBRENDT7 S8R

PF_W 2 HIRBDH BAMD, FZA
A KT

PF_W+PF X 3 HEIAB, FEfT FAED, HEA
H EFT

PF_R 4 FAED DI BAED . EfT

PF R + PF_X 5 BAID ., EfT FAMO ., FELT

PF_R+PF W 6 BAWD, EZRAH HAMD, FEZRA
H EfT

PF R + PF_W + PF_X 7 AR, FER FARD. FEER

. EfT A KT

e EZE BRENRTFA LT AL MIGAMOMEEFTHEE > THWERTN, F
TABMETFF > TOWERE . T—F BT AD MEEE, SAMOME, EZAHHE, B
KOETHEEZ R > TWET,

TR NONE

FTx O b T 7 AN BT A NME, 1 DFRIFEROEY > a > THRERENET,
=L, Tar S ANy =3 OFEREFEELE A, 77 MILETAS T
DO a INEETINERDOE Y a DNEET AN E. SOV 5 LS
AABFICEETIIHDFER AL, LML, SEFIERT—AN,. 70V T LEFECH
Y > 7B SICEELRTNURR D FE A, IFIZ, A RORNAEEZRLE
T, BITALINORT T a > OEFEIRBERIE. Rixs2E0HDET,

FTFARET AL M, HZAROEROMGS /T NEELET., T—F T X
TR, EZAATROT —F /A INEELET, IXRTOKKEI7 3> 0—
BICDOWTIE, £7-162RLTLEI N,

PT DYNAMIC 7O T ANy F—HEHEIX, .dynamic £/ > a  ZHELRLET, &
512, .got B arE plt v a it MBIEKEFELRZVWI—REEHTY
SUICBIRT BIERNFEIEL T,

.pltid, TFARBITAL FFEREBT I ETAL MNCEETETT (EE565018Y
A2 MIEETZNI 7Oy HITKREL £9). 3L, 269 X—2 0 [ KA~
ty hF—T) (ot yHHEA) £27200 =20 [TOs—IyDU 27 5—T)b
(FOtyHEAR) EBRLTIZIN,

.bss ¥ 3 2ITId, SHT NOBITS MANFHELXT. Tt/ a 377 A1IVHE
HBZELEOEEAN, BITAZRDARY =AM A=—JICHEZSNET., @H. Zhso
PPMEENTHAENT —F BT A FORDDITHEEL. TR, BEMIT 5N
TWB 707 I 5Ny —ERIZBWTp memsz N p filesz KD KELRDE
ER
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07T LADFHHAAA (T Oty EE)

AT, TOBAA A=V RERERIFIRET R EE, Ty IO AL R
REAEY =T A MZHENICOE—-LFET, ATV T 71 IV 2 0 DOWHEK
WA DMNE., 7OV T LAOEHPRT AT LAOARSEIKEL T,

TOEARETRICHER—V 2SR UBWROYER -2 0B E 8T, £zt
KL DOR=VZRBRINBOXKRICLET, L ->T, YHEGARD ZEBESE
L&, INSOYHEGBEARONAREITR0, AT LAERNA EL T, ZORRME
ZEBICERT 2103, ETARET T2 b Iy AIIVEREF T2 T v 1)
ik, 7700 F 712y FERBY RLANRR=IH A XEEELTHRETH DT
A Y M A=DREELIRTNIE7R0 £/ A,

RNREYRDETAFDOEBET RLAET v NVF Ty M. 64K (0x10000) &%
ELTHUTY, 4 EY FDET A NIRRT RLAET y 1 ILF 7w M.
IM N1 | (0x100000) ZiEELTRICTY, Y A2 M ERAR—IHA ZI2EF
THE Ty AIVIER— DA XITIIBERAR S R—2 2 ZBIT R U T/
nET,

T74I)V Tl 64 Ew b SPARC 7107 5 AIFBAMARY B LA (0x100000000) 121 >
DENET, TOVILBK(TFAN T4, =T, ZAF v, HHEAT
PV FOERGFRAREEE) I, AGNA FED LICEELET,. £5952&i1Ck
D, TOTILMRA I ZH0/ETEHE, TR AZERORK FML4G /)NA N T
THIVEBFET DI EITBDBDT, 64 Ey N TOT T AMELLESNZZ & &Rk
BITDZENKOVRBIZRVET, 64 By 7OV I ARG N1 REKD ETY >
INTVETN, AN THBENIERY > —IZ mapfile BER -MA T a3 > &2
HATHZEITED, AGNA FRMTY > T5ZEHAEETT . Al
/usr/lib/1d/sparcv9/map.belowdG ML T Z Iy,

KROENZ, SPARCN—2a > DOETHEET vy A IV ERLET,
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TZ7AIVA Ty b T7AI RE7 KL X

0x0 |  FEZRrETAL R "N 0x10000
[ELF Ay & —]

[T LNy &—]
[Z DAt 1EER]

0x3a82 /N1 b 0x13a82

0x4000 " F—gET AL b ™\ 0x24000

0x4f5 /N1 b

0x44£5-~" 7 DIDIESR "\ 0x244£5

7-8 SPARC: EITAJRE 7 7 1 )V (64K IZEF)
ROFIZ, AIORNIR UG AAARRET T A > NEZROEREEZRLET,

% 7-38 SPARC: ELEF 707 5 AN\wv ¥ —t 7 A > b (64K IZEF)

BRER THFIH T—4

p_type PT LOAD PT LOAD

p_offset 0x0 0x4000

p_vaddr 0x10000 0x24000

p_paddr feER L feERL

p _filesize 0x3a82 0x4f5

p_memsz 0x3a82 0x10a4

p flags PF R + PF X PF R + PF_W + PF X
p_align 0x10000 0x10000

ROENZ, x86 /N—a > DEITAERT 7 A IIVDOHZRLET,
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T7AIF Ty b T RE7 KL X

0x0 |  FEZRrETAL K "N 0x8050000
[ELF Ay & —]

[(TRTILANy H-]
[Z DI IELR

0x32£d /51 b 0x80532fd

0x4000 -~ FogET AN "N 0x8064000

0x3a0 /N1 b

0x43a0 -~ 7 DIOIESR "N 0x80643a0

7-9 x86: EITRIHE T 7 1 ) (64K (ZF&51))

ROFIZ, AIORITRUTZHAABAREE T AL N EEOEEERLET,
%7-39%x86: ELF 707 5 AN\wH —t 7 A b (64K IZE5)

BRER THFR b T—4

p_type PT_LOAD PT_LOAD

p_offset 0x0 0x4000

p_vaddr 0x8050000 0x8064000

p_paddr fEERL fEERL

p filesize 0x32fd 0x3a0

p_memsz 0x32fd 0xdc4

p flags PF R + PF X PF R + PF_W + PF_X
p_align 0x10000 0x10000

BNRL7Z2T7 7 ANA T2y BERETY RLAE, TFANET—FDOMHITHLT
BAR=HA XZEELTRICTIN, R4 T 7 AIIR=2 (R=IH 1 X &

T 7AW AT LT Oy 7 YA ZHKE) 12, fiETIRRWTF A ST —FNE X
nNxy.

n REHTFARXR=DTE, ELFAY Y —, 707 I AhA\y ¥ —F7—T), BIUUl
DIEHRNEFIET S
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n BETFARR=DICE, T DBEDDOIE—NEFET S
BT SRV, THFRAPOKDY DI —AEET B

B REOT—IR—=TICid, EfTHTORAICEEL TWARWT 7 1 JVERNEET
T2, WIS AT L, HTENBE LT AL FPNEETHONEEENTNS
EORXARY =T IV AMERET 5. B/ APOY FLATRESN., 7 R
AZEMDOERER—ICRCY 7 2 Ay SOHEEICHFAET 2K D107/8%, LD
HITIE, TFAPOKDD ET—FDIRED ZRFFL TWD 7 7 A ILEEIEA 2 [
AT ENS 1 EETFAMIEL T DOKREY RLATHIS TS, 5
1ENET =2 B L THIDREY B L A THINMTT E %)

E- LRROHNT, TFEARET AL hEAD T, #AIE7E Solaris D AT LINA FY
ERRLIZBDTT,

FT—=F BT AL NOKRDDIL, I EI N TWRWT =20 U TR L 2 g
ELET WHEN 0 IZRDEDIICTATLATERINTNDS), 77 (I DERED
T—=HR=DIZ, AT —R=DIFELRBRWERNEIET 258, Zhso
FT—HF0ICRE L BFNIR D ERA (BT 7 TIIVORAOANETEDEEICL
TER520),

D 3 R=JICHEET BB TRNTF A NERIET =L, w7 ote 21
A—=PD—ETIEHDET L. PATLANINS DT ENWTFARNEZIET—%
ERETDIZNEIMIONTIE, BESNThWERA, 2OTOTTLDATEY —A
A—TINAK NA b (0x1000) R—JZ2HHT540Z. ROKITRLUET, Hifikd
B7DIZRODKETIE, 1 R=PDOHY A XDHERLTWET,
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K87 KL X AR 227 I

0x10000-" |  F%Z k&7 x> b
TXX b
0x13a82 0x3a82 /N4 k
TNy K
0x57e
0%x20000~" FE2Z RSy K
0x4000
0x24000" | F—sts A h
F-5
0x244£5 0x4£5 /54 b
MWEMEEh TVWAEWF—4
0x250a4 - oxbaf
NR—=T Ny R
Oxaf5c

7-10SPARC: 7O AA A= F A 2 K

BIBE ATz bT774)ER 253
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R¥E7 KL X AR R 27 SN

0x8050000~" |  FHZ REF Xk
TEIR
0x80532£d 0x32£d /51 b
T—aI/Xy K
0xd03
0x8060000 FEZ RISy K
0x4000
0x8064000 - FBuT A
F—%
0x80643a0 1m0 5o b
MPEEhTwEVnTF—2
0x8064dc4\\\ 0xa24
N=TNy R
0xb23c

7-11x86: 7O AA A= T A2 b

T AT MHABABNT, EITARE T v IV EREF TP 27 M TR SMEAN 1D
FIELET, ETRT 7 AV OET A2 MTE, BRI T — ROAEFEEL
T TOCAZELLSETTZITNE, BT AL MIFETHRT 7 AV EERT 2720
WA S NAEY B L ACEE LT NUTRD S8 . Y AT LIFELL 720
p_vaddr EZRKEY L AE L THEHL £,

—H, BEEFEEFT O FOET AL M, MEIKEL W — ROEEL
9. LEN->T, BV AL ORMAY L RIZ, EfTEHEZENCTHI LT
OFAZEICELIELZENTEET,

SATFARMEA DT O AT EIRIET RL A ERBIRL I8, BT A2 SO
Bl L 9, MEBEIEELRZWI— RIZEZ X SETHMY R L 2 f5E 24 H
FTEH5DT, AEY—DRET RLABOER., 77 1IVORETY RL AMOZEIC—F
LAz £8 A.
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DTFORE, W<DOhD70tAICHTL2EEFT 27 MUET RLADOEID ST
DHIT, —EDHMEIC/RD I EEZRLTVWET, INHDOXRIE, R—AT RLA

DFHEBRLTVWET,

% 7-40 SPARC:ELF 54727 b T A M7 RL ZDH

HRT TFAbE T=% N—=R7 kLR
T71) 0x0 0x4000 0x0

ot 1 0xc0000000 0xc0024000 0xc0000000
a2 2 0xc0010000 0xc0034000 0xc0010000
Ot 3 0xd0020000 0xd0024000 0xd0020000
Ot 4 0xd0030000 0xd0034000 0xd0030000
£7-41x86: ELF XG4T/ T A T RLZ0H

AR FEZR F—% N—27 KL2R
Tyl 0x0 0x4000 0x0

Otz 1 0x8000000 0x8004000 0x80000000
ot A2 0x80081000 0x80085000 0x80081000
Ot A3 0x900c0000 0x900c4000 0x900c0000
Ot 4 0x900c6000 0x900ca000 0x900c6000
TS LA ETIE

B >0 ZRIAT 2BNETHR Y v AIVELRBEAF TP/ ME 1 D0
PT_INTERP JOJ I LNy Y —HRERIFTEET, exec(2) DETHIC, ¥ AT
L& PT_INTERP U AL RINENRABZROML, A 2 TVE T 7N DET A
SENSETOCAA A=V EERLET, 125 TUZIET AT LN S Gl ZE%Z
JED, 77U =2 a rnl I A U TREEZRETIHENHD D ET,

Solaris A XL —F 4 VBRETIE. 124 7 FI3FETFHEY > Hh—, 1d.s0.1(1) &
LTHISNTWET,

=/ 0t ~

FIThF) > —

U2 A=, Y > 2T 584 TP =/ b EERT D88, pT INTERP &
DTOT T ANy T —EREETARET 7 1IVITHIML £9. ZOEHRIT, FETHRY
SH="TO T I LA TIEIELTHOHTEDICT AT LI RLET, exec
(2) EFEFREY > A—1F, HHALTTOr I L0708 ZAA A=V E2ERL £,

BIBE ATz bT774)ER 255
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U h—dEe, FEGR) P H—23dBmTD, FETART v ANV ERELFT O b
Ty AIVHADSEIERT Y EERLET. INSDOT—F I 3FHAABRREE T A
CHCHEET B720, FTRFITHEAETY. INs0t A2 MTid, BTG
NEY,

®  SHT DYNAMIC B .dynamic 7 a2 icid. IEIERT—INEET 5.
Zotr T a OBREDICHEET SRERICIE, fMOBY > 7 EHROY KL AN
AT %,

® SHT PROGBITS H{D .got Vi ar& .plt &V aicid. 2 DORIED
F=TINEET D, DOFD, KiEA 7y bF—TNhETO -y DU 27
T—TININFET %, ROETIE, TPz b Iy A NVDAETY —A A= %E
T B DICETRE) =N T — TN EEDLDITHEHT B0 EHHAT 2

® SHT HASHBI®D .hash &7 a3 >icid. 2RIy > a7 —TIVINGFIET %,

EEFTO2 V7 NI Ty 0Tar I LNy =T =T I)VICREEINTNS T R
VALBRGEDREAEY =T RLAZEET S ENAIRETT . FEITRFY > —
. 77U a Ul R RAR T SEIC. A'RY —A A—JEHEE L T
RLAZEHLET.

s> a >

FTOx 7 M7y AIVNENY D IICBERLTWAES, 20X T2 8771
OTOT T LNy F—F—T )L, PT DYNAMIC BMOEENGFELET., ZO1J
A2 RZIE, .dynamic £ > a OMEELET, FEkRT 2RV _pyNamicid, Z
Dt a aERLET, ZOtr I a icid. LTOM#IER (sys/1ink.h TEFR
IND) ODEFNINEFIEL £T.

typedef struct {
E1f32 Sword d_tag;

union {
E1£32_Word d_val;
E1f32 Addr d ptr;
E1f32 Off d_off;
} d un;

E1£32 Dyn;
} _Dy

typedef struct {
Elf64_Xword d_tag;
union {
E1f64 Xword d val;
El1f64_Addr d_ptr;
} d un;
} E1f64 Dyn;

ZDHATDEFTP 7 bOHA, d tagldd un OMRITHEL 7,

d val
ZOF Tzl M, SEITRITHNEINL2BEMHEERLET,
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d ptr
ZOFTPxr ME, TV I LD RLZAEERDLET., 771V ORKIET
RL A, EfFRFICAEY —ORETY RLAIZ—H LW ENHD KT, L7l
U2 h—id, BREERICETET ST RLAZMIRT 2L X, D7 71 IVESE A
FBU—DR=AT7 RLAREDWTEERDY RLAZFEL£T., BAMEOLD,
7 7 AIVIITBHIRIEARNDY R L AZRMIET 2720 OHEET > M UIIEEL X
B A,

V=W KRB a2 N ONEORRE S > TINTT B0, 857
DA (2 DOKERN 72 B A HEIPA 2 BR <) T d_un union OfFRZREL £9, HEOM
RO J1d, d ptr ZHEATSEHNE > a > DT> MU ERLET., dHOMEE
oy 713, d val 2T 28 a >0 MY, £ d ptr & d val
DELELHMALABVWEINTE > a>DT> M) ZRUET, Ff DT _ENCODING
KO/NEWEZREDS 7, BLU DT HIOS & DT LOPROC HIDHIFHIZ A 5 EZFFD
&7 TS OHANTIEIENEE A,

K723 EFRA T b I AINERGF T O T 7 AV DY TEK
KOWTHREDTWET, F7IT WA EWSHIN W TWSEE, Y > 7k
FNTFZORO LY NUBFELRTNERDER A, £ EE] & 70T
PRUNBENTHINWTINLATIEBNI EZFRLET

% 7-42 ELF B 51 % &7

3 f d un IS Tl
DT NULL 0 mHEND WA WA
DT NEEDED 1 d val (553 (E9=%
DT PLTRELSZ 2 d val (S0 (=0
DT PLTGOT 3 d_ptr EE (=0
DT HASH 4 d_ptr WZH WA
DT STRTAB 5 d_ptr WA WA
DT _SYMTAB 6 d ptr WAZE WA
DT RELA 7 d ptr WA (=0
DT RELASZ 8 d val WA =
DT _RELAENT 9 d_val WA £
DT STRSZ 10 d_val WA WA
DT _SYMENT 11 d val W2 WA
DT INIT 12 d ptr (S (S0
DT _FINT 13 d ptr R £
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x7-2 ELF B35 7 (&)
#HEAF 7Oz b

e & d_un RITAIRET 744 T7A)
DT_SONAME 14 d val e R (=
DT _RPATH 15 d val = (=0
DT_SYMBOLIC 16 mEHINS mHIND =Y
DT REL 17 d ptr WA =%
DT RELSZ 18 d val WA =Y
DT _RELENT 19 d val Y| (=
DT PLTREL 20 d val = (=
DT_DEBUG 21 d ptr (S mEHEND
DT TEXTREL 22 £l ey g Gy =Y
DT JMPREL 23 d_ptr (=0 (=
DT_BIND NOW 24 mHEINS & (=
DT _INTIT_ ARRAY 25 d ptr = (=
DT_FINI_ARRAY 26 d ptr =Y (=Y
DT INIT ARRAYSZ 27 d val (E9=3 (593
DT FINI ARRAYSZ 28 d val (=0 (==
DT RUNPATH 29 d val (=0 (=0
DT FLAGS 30 d val £ =
DT_ENCODING 32 fREs L faEml faErm L
DT PREINIT ARRAY 32 d ptr = mglxnsd
DT _PREINIT ARRAYSZ 33 d val & mHINs
DT _LOOS 0x6000000d  fEEMRL fRERL fRER L
DT SUNW_RTLDINF 0x6000000e  d_ptr £ =
DT_HIOS ox6f£££000  FHEMRL faEal faEra L
DT VALRNGLO ox6ffffdoo  HEMRL fEER L fRERL
DT CHECKSUM 0x6ffffdfs  d val (=0 (=0
DT PLTPADSZ 0x6Ef££AE9  d val (=8 (=Y
DT _MOVEENT ox6ffffdfa d_val (=Y =
DT_MOVESZ 0x6ffffdfb  d val SN =
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& 7-2 ELF B35 7 (&)
#HEAFTOz O b

e & d_un KITREET 7 A 7AW
DT FEATURE 1 ox6ffffdfc d val EE (=0
DT POSFLAG 1 ox6ffffdfd d val G- =
DT_SYMINSZ ox6ffffdfe d_val = (=Y

DT SYMINENT O0x6fEfffAff  d val =y =
DT_VALRNGHT ox6fffEAff  fEERL fEERL faEal
DT ADDRRNGLO ox6ffffe00  FHERL faEm L fEERL
DT CONFIG ox6ffffefa d ptr R &
DT_DEPAUDIT ox6ffffefb  d_ptr = 9=y
DT _AUDIT ox6ffffefc  d ptr =y =

DT _PLTPAD ox6ffffefd d ptr EE (=0
DT _MOVETAB ox6ffffefe d_ptr [E9=3 (E=¥

DT _SYMINFO ox6ffffeff  d ptr & (=Y
DT_ADDRRNGHT ox6ffffeff  fREMRL el feER L
DT RELACOUNT Ox6fffFfFf9  d val 553 (E9=3

DT RELCOUNT ox6ffffffa d val = (E=1
DT FLAGS 1 0x6ffffffb  d val a4 (=0

DT _VERDEF 0x6ffffffc  d ptr & 3=
DT_VERDEFNUM Ox6ffEFEFd  d_val =8 2=

DT _VERNEED ox6ffffffe d ptr (553 (E9=%

DT VERNEEDNUM ox6fEfffff  d val (S0 (E=1
DT _LOPROC 0x70000000  fEEMRL fRERL fRERL
DT _SPARC_REGISTER 0x70000001 d_val & £
DT_AUXILIARY ox7ffEEEFAd  d_val fRERL [E9=y

DT USED ox7ffffffe d_val 553 (E9=%
DT_FILTER Ox7EEEEEEE  d_val fEERL &

DT HIPROC ox7EEEEEEE  HRERL faEm L fHERL

DT NULL

_DYNAMIC BFID#&DH D 2R LT,

BIBE ATz bT774IER
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DT NEEDED
X LFTHD S TWHLFHID DT_STRTAB X FFT—T N A7ty N THO.
DB DA ZRL £, BIESNICIE. CORMODERO T MU BEFEET
EET. NS5O M OHMIEFIZEKRNH D XI0, toBOT > S UITH
THINSOLY MY OHMIEFITIZERDRD D £H A, FMllE. 66 X—
O THEFTD 7 bOKEE] 22U T7ZS 0N,

DT PLTRELSZ
TO =Ty DY 2 F—T7)VICEEMTFENTWAHEELY N O&FH 1 X
(HEAL: N1 R)o 2720 =D [T —ry D) > 57—7)v (FatyHEE)
EHILTEIN,

DT PLTGOT
T —=vy DY 2 T—=TINEREREA Ty =T IVICBEESIT S ND T
RLZ, #ilid, 2720 R—20 17O —2 v DY 7 5—7)b (7 oty T
B BLU2609 R—T0 TKigA Ty br—T) (FatkyHEA) 25RL
TL7EE N,

DT HASH
SR aT—TNDT KL A, ZTOF—T)id. DT SYMTABR EHET/Rra
NBT 2RI T—=TNESRLET, #3E 21 R—20 Ny ar—7)t
7arv) EBRLTLIEIN,

DT_STRTAB
XFHNT—=TINDT R A, XFHT—TINE, FETRY > = EmET 5
SRV, KEES, BEROMMOXFAINEEL £9, s6llld, 227 R—2D [
FHT—TNErar] e2RLTIEI N,

DT_SYMTAB
SURILT=TNDT RL A, #HlllE. 228 R—=2D [ 2RILTF—T )& >
Tar] BBRLTLIIES N,

DT RELA
BEEBET—7IINO7Y RL A, 3L, 216 XR—>20 TBEBEZ>a> )] 238U
TLEE N,

AT RTINS, EROBREYY g v ERETEXRT. U h—
. BT T2 by AINVEEREEAS T2 T v A IV OBHELE T —
TNEERTZEE, NS5O a  Z2ElfE L TH—-OT— IV EfER L £
T, IN6OEELI a3 F TPV b Ty AIVNTHNL L TWAB[ENH D %
I, EfTRY A —OT =TI E L THRWET ., ETRY > —id, FET
AT 7 ANV DTOEAA A—DZERLZD, £3T 08X A—-2ICG 4
Tz bEMMLIEDT D EE, BHEET -7V EHRARD ., BEEMAT SN TY
LIMEEEITLET,

COEFEMNFMET 5858, DT_RELASZ #3# & DT RELAENT HHE BT DMAEEN
HOET, HEENT 71 IVITKH L THHADYE. DT _RELA /213 DT_REL Ml
FPIHET Y,

DT RELASZ
DT RELA HEET— 7 IV OAEFHA X (BAL: N1 B).
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DT RELAENT
DT RELA HEET > N DY A X (B N1 B),

DT STRSZ
DT _STRTAB XFHI7— 7 I DEFHA X (AL N1 B),

DT_SYMENT
DT _SYMTAB ¥ >RV MU DY A X (HAL NA B),

DT INIT
TR O T KL Z, #llE. 36 *—20 MR ER I TE7> a2
EBBLTLI XN,

DT FINI
HTEBOT RLZ, 35T, 36 R—20 MR EBLNK& T a] %
BRLTLI I,

DT SONAME
I XFETED> TNWBXFH O DT STRTAB XFHFT—T )N A 71w T, HF

FTTxr bOARTERLET., 106 R—=20 AT/ MO &5
et

DT RPATH
INLFETKO> TVWDTA T T UREZB/NALTHIO DT _STRTAB XF4I5— 7))
F 7ty b, TOBEZDOMEHAIL., DT RUNPATH ICE S 5NELZ, 67 R—
D TETHY O H—DRETET4 L7 M) Z2BBLTIEIN,

DT SYMBOLIC
FTV 7 NN D O RERICERINZY R w I EEEED I LB RLE
T, ZOEZOMMIZ. DF SYMBOLIC 7 I/ ICEEMASNFE L=, T,
127 R—2® [-B symbolic O] 2L T ZI W,

DT _REL
DT_RELA B TWETA, F— T IVICHROMENEET 288 RAR0ET,
DEFRNDFIET %A, DT_RELSZ BFEE DT RELENT BEEOHFLET HLENDH D
ij—c

DT RELSZ

DT _REL FELE T — 7 IVOGEEH A1 X (AL N1 B
DT _RELENT

DT _REL fELE L > b U OB A X (HA: N1 B,
DT PLTREL

T =Y 0U I TF—7NVNSRT HHEEBETL MU OR (DT_REL £213
DT RELA) Z/RLET, 1 20702 =%y DU > 7 F—T) Tl $§XRTOHER
X, FUHREEZ#EHLRTNIER0 £t A, §Hillld 270 R—20 [Tos—
Py DY T=T) (FatyHER)] EZRLTIEIN, ZOBEENEET
556, DT_JMPREL ERBHFET HMENHD £,

DT DEBUG
TNy JIERESNET,
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DT TEXTREL
1 DFFIIEHROBEREEL NUNEZABRAET A MIXNTHLEZERT
HA[EEEMRH D, EfFRE) O —13FNIECTHIRNTESL I EERLET, D
WEOMEMAIZ, DF TEXTREL 7 IV ICEEMZ oNELZ, 117 =20 &I
WELRZWI—R] 22RBLTIEIN,

DT_JMPREL
TR =y D) T NVIOHEEMT SN TWSHEBEL FUDY R
Ao #EZ, 270 R—20 [FOo—v ) > 57—7) (FOtyHEAR) %
ZRLTLKEIVN, ZNSOHIEL N Z2BEL TH< &, BIEFENERO
Ba. ENRY -3 A TP FOBRSAAARFICINS OFEBEL > b & &
MLUET, ZOBERENGFEET SHEG. DT_PLTRELSZ %% & DT_PLTREL EHE HTF
ETHHENRHDET,

DT POSFLAG 1
BE#O DT BRIGEHINAIEIEARKRET Z 7, dHlld. £745 20 L T
<7ZEn,

DT BIND NOW
TO7 5 LMIHIEEETRNIC. ZOF TV MZDOWTOTRTOEE 20
THEOETR OH—IZHRLET ., REF /I3 dlopen (3DL) THEI N5
G, IO MUILGEBIERHSOFAERE D BELRINET, ZOEEOHEMIL.
DF _BIND NOW 7 J JICEEMASNE L. L. 73 RXR—20 THEBENE
frEansEE] 22BLTLIEIN,

DT INIT ARRAY
VR EBERBADRA > DEFIDT RL A, ZOEEZNEFEET DHE.
DT INIT ARRAYSZ EHZEHEMLETHNLENH D T, ML, 36 R—2 D T#H
WMEBIOETE Vv a ] 22RLTZI N,

DT_FINI_ARRAY
KTREEANDORA HDEFDT RL A, ZOBEZENEFELET HHE.
DT FINI ARRAYSZ EZHEMATHILENH D T, ML, 36 R—2 D [#IH
REBIOK TV 3] 22RLTIEI N,

DT INIT ARRAYSZ
DT_INIT ARRAY BLFIDEFH A X (BAL: N1 B,

DT FINI ARRAYSZ
DT_FINI_ARRAY BLFIDEFHY A X (BAL: N1 B,

DT_RUNPATH
XINXFETEDODTWDETA T T YRZB/NALFSO DT STRTAB XFHT—T )
FTy bk, 67 R=20 TEFEY) > H—0BREBTS5T74 L7 M) 22RLT
<7EEn,

DT FLAGS
ZOF Tz NTRHEDT IV, FEllid. R 7-43 2R T LI,

DT ENCODING
DT_ENCODING &L WNZENLDRKEL, D DT _HIOSs EFELWLWAZNLD /N
I WEIE, d un union OFEROHANTHENE T,
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DT_PREINIT ARRAY
(IR ERT) BN DRA > H OEHIDT RL A, TOERERNFET 2856,
DT PREINIT ARRAYSZ BROHFETHLENH D FT., ZORINT. FEITAl4E
T7AINVNTORUBEINET, HEF TP PNICEEN TV LA IIEE S
NET, FlL. 36 R—20 FHREBIKTEY > a>] 22RLTE
I,

DT PREINIT ARRAYSZ
DT _PREINIT ARRAY BLFIDEFH A X (AL N1 ),

DT LOOS -DT HIOS
ZOHFHOME (MmO MEEZE) 13, TR —FT 4 2T ATLEROERDZDHIZ
TREINTNET, ZOXD72MEITTXNT, d_un union OEROFANTHEN E
—a—o

DT SUNW RTLDINF
FATRF) > —IC KB EHD DI TFRIINTNET,

DT _SYMINFO
URIVERT—TNDT RL A, ZOBEENFET 5. DT SYMINENT HH#
& DT SYMINSZ BEHEBLIFMETHZHEND D FJ, FMlld. 236 R—2 D [Syminfo
Tt rar] EBRLTIEI N,

DT SYMINENT
DT _SYMINFO [F#RL > b U DY A X (HAL: N1 B,

DT SYMINSZ
DT _SYMINFO 7 — 7V DHA X (HAL INA B,

DT_VERDEF
N—=Ta vERT—IINDT7 KL A, ZOTF—TIVHNOEHRIZIL, XFHTF—TI
DT STRTAB D1 > T v I AMEENET., ZOBEENEFET 54,
DT VERDEFNUM BEZHELET HLEND D ET, AL, 238 X—T D [)N—
JargExtrsTar] EZRBRLTIEIN,

DT VERDEFNUM
DT VERDEF 7—7)LOL> MUK,

DT VERNEED
IN—2 3 MEREET—T I DT RV A, ZOF—TINVHNOERIZIT. XFHF—T
)V DT_STRTAB D1 > T v 7V AMGENET ., ZOERNELET HHE.
DT VERNEEDNUM BEEHELET H2HENH D E T, ML, 240 R—2 D [)N—
ValkELrar) EBRLTIEIN,

DT VERNEEDNUM
DT _VERNEEDNUM 7 —7JVD T > kU

DT _RELACOUNT
§RTOD ELE32 Rela (¥(/z1L E1f64 Rela) RELATIVE BALEIZEHFE I N TS
Z&&ERL, 2O MYUIKED, RELATIVE HEEEHN Y > FOMEEINET, 7
M, 124 R—=20 THEEEY > a > ofa) 22RLTZ3I N,
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DT_RELCOUNT
9XTOD EL£32 Rel RELATIVE HEEIFHEIN TSI EE2RL, 2O b
JIZK D, RELATIVE BECEN Y > bMEESNET, FFflld, 124 R—2 0 [H
filiEt s> a>ofa) 22RLTIIEEN,

DT AUXILIARY
XV LFTHD S TWD DT _STRTAB XFHT— T ) A 7ty T, 1 DL EDOH
B 1740074 —) OmaziTnEd. i3, 12 X—=20 TH#Bh7 1 )Ly o4&
Rl EZSRLTEI N,

DT_FILTER
SV FETHAH > TWS DT _STRTAB XFHT—7I)IVA 7y T, 1 DL LEOFE
¥ TT740VT 14— OAZEITVWET. FFflld 110 XR—20 g7 2 )Ly DL
Rl ZZHLTZIN,

DT CHECKSUM
FTPx U FORRINEY > a P OERLRT =y 7Y L. M.
gelf checksum(3ELF) DX a7 N RX—I 2L T2 0,

DT_MOVEENT
DT _MOVETAB BEIT > b U DY A X (B /N1 B),

DT MOVESZ
DT MOVETAB 7 — 7 )V DEFHA X (BAL: N1 B),

DT MOVETAB
BET—T7IO7 RL A, ZOEZNEET SYE. DT MOVEENT EH &
DT MOVESZ EEZEHEMET AHENDH D T, ML, 212 R—2 0 BH#Ht s
Tarv] ESERLTLIEZEI N,

DT CONFIG
XV FETHAH > TS DT _STRTAB X FHT—TI)IVA 7k y T, W7 7 1)
EEFRLET. W7 7 1IVIE, ETART 7 MV TOHAHNTHD, #HEIOF
TV MZEFEDOT7 71V TY, #Eflld. 69 XR—=2D [F 73 )L b DMEK/SA
DFRE] ZZRL TSN,

DT DEPAUDIT
SOV FTHAH > TWS DT _STRTAB XFHT—7I)IVA7&y T, 1 DU LD
BEIATIVERERLET., L, 157 R—=20 £ > h—0BEE %
Tr—RX] EBRLTIZI N,

DT_AUDIT
SOVISCFETHID S TWS DT_STRTAB SCFHIT— 7 A 7w b T, 1 DU LD
HEIATITVEERLET, L, 157 X=20 [ > hH—0BEA > %
TJrx—A] 2ZRLTIEZI N,

DT FLAGS 1
ZOF Tzl MIRFEDT I 71, £7-44 ZZRL T3 W,

DT FEATURE 1
ZOF Tl NEROBEEZ RTE. L. 96 R—2 D HEEF v V] %
ZHRLTLZE N,
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DT VALRNGLO - DT VALRNGHI
ZOHFOMEIL, BHIREEERND d_un.d val 74 =)L R THEHINET,

DT_ADDRRNGLO - DT_ADDRRNGHT
ZOHEHMEOMEIZ, BMEAND d un.d ptr 74—V RTHEH SN ET, ELF
FT P2 MIMERBICRBRINZGE,. TS50 MY BEHFTLLEND D
35‘3_0

DT_SPARC_REGISTER
DT _SYMTAB > >RV T —7)VND STT SPARC REGISTER ¥ > HNILDA 2T v

Ao 2RI T—TIVDHK STT SPARC REGISTER > HRJILIZIE, 1 DT> MY
MEELET, ML, 235 R—=2D (LAY 2RIV 22RLTLZEE N,

DT LOPROC-DT_HIPROC
ZO®HHEDOMEIZ, Oty HEAEOERFIEICTHINET,

BRI D F%12dH % DT_NULL %% &, DT _NEEDED & DT POSFLAG 1 EFE DN
HzEFZRR< & T2 PUIREDEFTEHNTH NEFVE A, RITRSNTVAR
W TEEFRESNTHET,

% 7-43ELF 817 5 2 DT_FLAGS

e {[E] =N
DF_ORIGIN 0x1 SORIGIN JLHAVIAEE
DF_SYMBOLIC 0x2 2R Y D IR IVRIR DA
DF_TEXTREL 0x4 THFAMOBREENELT S
DF_BIND NOW 0x8 FERIERE B N EE
DF_STATIC TLS 0x10 FT VU MIER ALy REFEEG K
ZHEMATS
DF_ORIGIN

ATV MIT SORIGIN UL ETH D I E&/RLET. 334 XR—T D B
T RREHRONKE] 25 TIZE N,

DF_SYMBOLIC
FT72 b U ORERICER SN DR v IREEED I EERLE
T, FEANZ. 127 R—2 @D [-B symbolic O] 2R TEI W,

DF TEXTREL
1 DFEFBEROHEEEL S PUNEZAZRTET A > MIAHTHEEZTRT
HAREEM D D, EfTRFY > —13F NI C TR TESL 2R LET,
N7 R—TD BIEKELRVWI—R] 22BLTIFEI0,

DF BIND NOW
TO7 5 MMIHIEEETRNC. ZOF TP FIZDOWTOTRTOEAE Z UL
THIOETHEY D A—ITHERLUET, BEFE~IE dlopen (3DL) THREIN=H
&, 2O MIIEEHEAEOFEHEREI D BERINET, T, 73—
O THEBNETINDEE] 22RBLTLIEZI N,
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DF_STATIC_ TLS

ALy REAEEE X Z2HEHT2a0—-RNA 7027 MIEENTWDL I E
ZRUET, #RAL Yy REBGHEBIL. dlopen (3DL) F/ZITEBIEF AR H 2 ff
AL TEHMNICHEAAENDF TP/ FTIREHATEERA. ZOFIBEDZD, 1
CH—BENB ALy RERHEBEEZLEETHIEL T 27 FOEREYHR—

LTWEHA,

%744 ELF 817 5 7 DT FLAGS 1

e & BB

DF_1_NOW 0x1 FERSHEBEUEZTNEY

DF_1 GLOBAL 0x2 ARAEA

DF_1_GROUP 0x4 FTPx T STV —T ORREHRTH D Z
EERLET

DF_1 NODELETE 0x8 FT T SR TOEANSHIRTERNWT
EZERLET

DF_1_LOADFLTR 0x10 @[7 AT 4 —1 DRI AA S ZRFE L &

DF_1_ INITFIRST 0x20 A7 FOMIHLERINCETLET

DF 1 NOOPEN 0x40 F7Yx7 h% dlopen(3DL) THETE X
TA

DF_1 ORIGIN 0x80 SORIGIN JLEALTE TS

DF_1 DIRECT 0x100 EEEENEINTY

DF 1 INTERPOSE 0x400 FT T2 MIFDABUETY

DF_1_NODEFLIB 0x800 ?71)1/ FDIAT T VREBNAEREL £

DF_1 NODUMP 0x1000 F7TYx Y M%& dldump (3DL) TH 7 TE
Ecwy

DF_1_CONFALT 0x2000 F7Y 7 MIREBEBRTT

DF 1 ENDFILTEE 0x4000 (T A4NT 4 —1 INTAINE OBRBEKTL
E3)

DF_1 DISPRELDNE 0x8000 FTAATVLAAA FHEBOKT

DF_1_DISPRELPND 0x10000 FTA AT LA XA NEEEORE

DF_1_NODIRECT 0x20000 F7T 0 MIHBENREEEEAET

DF_1 NOW

07T MIHIEZETRIC. 204 TP MZDWTOTRTOHAE 2L
T BEIETHY I RLET., BEE/213 dlopen (3DL) THREI N
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AN
|

D7 I 7RIERE S O AERE D bEEINET
O THEENETINDEE] 2L TIES0

o BFMIE. 73 R—2
DF_1 GROUP

T NI —TOREZETHZZEERLET., ZOT7I7F, U

H—® -Bgroup A7 a EFALTH Iy MIEEESINET, FHMT

NR=TD FT72xr bEHE 2ZRLTIZSN
DF_1_NODELETE

FT 2 MR TORANSHIBRTERNWZ EERLET, ?7/17%@
dlopen (3DL) CHEHBEIEZIMMkEEEL TTOEX
(3DL)

IZHAIAENTZYE. dlclose
T ARAARRETEET L, TDOTIVE,. U H—O -z nodelete 7
Toa EFERALTA T Mg nEd,
DF 1 LOADFLTR

Zid. FZ4)L5J

CHLUTOABE®RND D ET, BEEMITENTVNDETRT
D ITIT4INT 14— DEBICAHEINDZEZ2RLET, 2OT7550E, U h—
D -z loadfltr A7 aZHEAL AT oy MBI NET, .
M3 R=D T 174 4—] OUE| 25RLTIEIN
DF 1 INITFIRST
COF TV NERICEBAENZEFINDOLT T LD B
7 bOFIRE e L a DN ETEINS T EERLET
ATFAETATITYUTOIMIHATEHDT

2. ZDFT
o ZDTTTIIERIL
S, U2 H—® -z initfirst 7> 3>
AL TA TV MIidtanxd,
DF 1 NOOPEN

dlopen (3DL) 2> TA TV / FEETHO T O AIEBMTERNT EZEIR
LET., 2O7F7, U2 H—D -znodlopen A7 azHHLTEHT
Tl MRS NET,

DF_1_ORIGIN

F T NIT S

ORIGIN UWHENNETH B I EERLET, 334 R—2D B
THRGEROERE] Z2ZRLTEIN
DF 1 DIRECT

FTO I MO EEEEGEREMHTSEZEERLET., 2 RX—T0 EHEHE
&1 EZRLTLEI N,

DF 1 INTERPOSE

FTx b RN T—TIVDEDIABD,

Ry N
FATHRE T 7 A IV) DT RTOL P HRIVORTTHAELET. ZDT7 I 713

BHIABA T b (BE
U
>/ —® -z interpose A7/ a yEMAL CiikINEd, 2 X—=20 [HE
WwE EBRLTIEI N,
DF 1 NODEFLIB

COF Ty NOKGEREBRERRT A, T NDTA T T URBISANT
RTEHINDZZEZRLET, 20757713, UL H—D -z nodefaultlib
FTa EFERLTEH Tz Mt ENE T, 35 R—J0 [EfF7E) >
H—DPRBETDT 4 L7 M) 28RLTIZEIN
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DF 1 NODUMP
ZOF T/ A dldump (3DL) K-> TH > TN NWT EEZRLET., 2D
F 7 a  omMICiE, BEEEREFELIZVWA T 27 MREEN. 25047
Pl M. crle(l) ZHEALTREA 7027 bE2ARTHRICED D EN
TEFEYd, 207I713, U2 H—® -znodump A7 aazFHLTEHT
Pl MIEEREINET,

DF 1 CONFALT
ZDOFTZxT M, crle (1) KL TERINERBERAL T2/ N ThD
ZEERLET, ZOT7ITICKOEFRE) AR -3, ER7 71
$ORIGIN/1d.config.app-name MMREFE I NE T,

DF 1 ENDFILTEE
(40T 44— TRHLTOABE®RNDOET, UUBEO (74T 14— 12T S
TV BmRIIITONER L, ZOTFFE. U H—D -z endfiltee * 7
TarEFRLTA T MIESRESNET, FE. 332 X—=Co T IT4)b
T4 —) RBOH/N Z2SRLTIEIN,

DF 1 DISPRELDNE
ZOF TPz NCTA AT LUAARA Y MHEBRNBEH SN 2R LET., B
EENEHINS EHIEEL I—RIIEINS 2D, 7227 FVROT 4 AT
LA ZAA FHEEEL I— REBIICEEL A, dBflIE. 59 R—2
D IFAATVLAAAY NEEE] 22RLTIZI N,

DF_1 DISPRELPND
ZDF TPz MDT A AT LA AR NEHEBMNMREEINTWS ZEZ2RLE
To TAATLAAAY FEEEIZA T2 FRNETR T T 5720, EFHRICE
TTEET, #E, 59 R—2D [FA AT VLA AA MEHEEE] Z22RLTL
7230,

DF 1 NODIRECT
DX T BT, BEEETERW ORIINEENSZEERLET,
47 R=TO EMY>RIVOEE] Z2B2RLTLIEIN,

% 7-45 ELF $ji{L{& 7 5 7 DT_POSFLAG_1

e & BB
DF_P1 LAZYLOAD 0x1 BIERE A B I NIARTFBI R 2R T
DF_P1_GROUPPERM 0x2 T)V—T7 DIREFBIRERT

DF_P1_LAZYLOAD
%%t DT_NEEDED L b UMBEFHARABMRDOAF TP/ b THD I EERL
F9, ZOT7I713, U2 =D -z lazyload 7 a > &2FHLTA TP
MIREERENETT, 77 X=2 0 [FEUKFRIROBLETGAAA ] 2SR T Z
Uy,

DF_P1_GROUPPERM
%D DT NEEDED L2 hUMV )N —T L L THRARENDSFT TP/ FTHBH T
EERLET, 2OTTTEF. U H—D -z groupperm A 7> a VEBEHLT
FTVr MIEERINET. M. 91 R—20 [(TIV—T 00k #5RL
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TLIZE N,

% 7-46 ELF B1#94%#E~7 5 2/ DT FEATURE 1

&l & B
DTF 1 PARINIT 0x1 B3 B 72 9] LA RE Y A BE
DTF_1 CONFEXP 0x2 R T 7 A VIR

DTF_1 PARINIT
FT P MM E R EE TS I EERLET. AL, 212 X—2
O BEHEra) 22RLTIEI N,

DTF_ 1 CONFEXP
ZDOFTPxl bW, crle(1l) K> TERINERBMRA T2/ FTH D
ZEERLET, ZDTITI i@%ﬁFU/ﬁ MhUH—N, W7 71
SORIGIN/1d.config.app-name MRS NEKT ., TDT T DRI,
DF 1 CONFALT E[FIUTY,

KA Ty hTr—7) (7 oty PEE)

—MRITALIE KA L 720 3 — RITIEAER Y R L ARBFEETE T Rt 7
Ty b F—=7)U3, NETHERAT ST = WIS T RLAZRFELET. Z07k
O, MENSOMNEETOT I LADTFANOIAEHEEZETSEL I LT R
APMERWRRICZAD £ T, 707 I A, ALEIKFELRNWY RLAREZMAL T
KA Ty hF—TNESHL, ol L £9. ZOHETKD, fEITK
FLIBRWSREZ, fdfi@Eic) (L7 b TEET,

BANE, REA 72y b —7)VITI3ERET > b TERS N ERE R L
To AT LDHARBARAT T2 b T 7 AIVDAERY =T A2 FEERLZ
b, ETRY CA-—DPHEEL M) ZUBLET, INSOHEEL MO
< D&, R_SPARC _GLOB DAT ! (SPARC D¥3H) £7z1& R_386 GLOB_DAT #!
(x86 DIFBA) THO. KA 7ty bF—TINEBRLET,

FTREY =13, BEMT SN TWS S U RIVEZHEL. MY B L X &255E
L. BYBRAEY =T =TT MJICELWEZRELET, U Ah—NFT
P T 7 AIVEERT D EE, MERT L AR SN TOEEAN, EfrU
CH—RBIRTOAERY =T AL POY RLAZRHLTHBO, LEN->T, INn
SOAERY =T AL MIEET DL PRIV DN T RL AZFRTEET,

TOT I LN RO T R ANOEETY VA ENEETHEE, 202>
PIZIEREA 72y b= T NUDNEELET, EITREET 7 1V EFHEA
TV MITWEBEOKRE A Ty hF—TIINREFEETEDT, 2RIV DT KL A
FNWSDONOT—TINZEND ZENH D T, EITREY > h—1d, T XRTOREA
Ty b= OHEBZIELTHSE, TOBAAS A—RNOWT MO I—R
WHIEZEL £9 ., ZOURICk D, ETFRFICHS T RL AR rIgEIc/z 0 £7,
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T—7IDOL> Y 0ld, DYNAMIC ¥ >RV THRI N2 BMMBELRDT KL 2%
T D720 TRINTNET, O CRIVEFRATSLZEICLD, ETREY >
N—REOTOT I AL HEELY N ZUEL TWa<THHEFOBENHEAE
ROF2ZENTEXT, ZOHEE, ETRY > H—ICE> TRICEETT, ¥
BS, FETREY D A—3Mo T O I ACHES < BE RO L TATY —1
A=V HEE LTRSS B0WNAS5TY,

AT LZ BI2H50707 I ADOECHEF T MR LT, BB AEY —
TUAL R RLVAZEBEZZZENHVET, 51T, PATLETOY T LEFELT
THTELICREDIATIVT RVAZGASIESAHVET, LinL, Tk
AA=TNN ST AEREND E, AR —ET AL FOY RLAREESNEE
o TOVAMFET B0, Z2OT7OCVADOAEY —&F A2 MIEERB SN
7 RLAICHFAELET,

KA 7ty b7 =TI ORAEMRIZ, 7Oty HICEETT, SPARC 7Ot v
& x86 7Oty Y DYE, GLOBAL OFFSET TABLE > >HRNUE, 7—TINVET Y
TATEHEDIHEHATEET., TOT 2RI .got Y > a > OHFRITHEITERRE
ThH2D, ADRTFEATRHRVWRTOMGZY RLADOKRINIZHZ I ENTEX
o ORI EATE, 32 Ey hO—ROHA, E1£32 Addr OFHIT, 64 Ew b
J— ROHA. ELf64 Addr DELFHITT,

extern ELf32 Addr _GLOBAL_OFFSET TABLE [];
extern Elf64 Addr _GLOBAL_OFFSET TABLE [];

TaT =y 0 > T—T7) (ot YER)

KA Ty hF—TIIMBITEEFELBWY RL 2D E A2 EBICERm L £
T, BRI, 7O —2v DU 27 F—TIVEE I U7 WBIEITE OV U 2 #akt
RBICEHLET, Uh—Ii3. 51 DO0ETAREA TV MERIZILES T
P MBS RIDEITAREA TV oV FERBEF T 7 bADETIERE (B
MO L7 E) 2R TEERA, ZORD. U h—i3d70r T AmEkEZ 7o
=X DU IT=TNDOLT NIIEZET, ZOLDICUTETRKY > h—
2. MEMNSOMNEET O T LADTFANDOHEEEEKFSE®EEZEE<IT R
VEUFA LI RLET, EFWRET vy IV EHBEA T b T v 0ILIZiE. BIE
DTAT—Tvy DY I T—TIVNEELET,

SPARC: 32 Ew b 7O —2vy DY > 5—T)b

32 Ew FSPARCEINA T2 7 FOgAE, 70—y DU > 7 5—TIVIEHER
F—AMNICEELET, ETEY > h—d, 50l RLUAZHEL, ITN5D
7 RLAWHS T =2y DU 2T —TIVDATY —A A—=JIZEFEZ
AET,

BID4OOTOL =Yy DY 7 T—=TIIT IR, FREINTWET, £ 7-47
WHRSINTIINETN, TNS5OT MY DOILONRIIHESI N TWERE AU, T—
TIVHADOEL MJIE3T—R 2N M Z2HDTHD, BREOT—TIVLT>RUD
11T nop MENHEE T,
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BEET—7)VE, 7o —Yy0U 27 7 —TIVCBEEM TSN TVNET,
_DYNAMIC 0 DT _gMp REL L2 hUIL, mHOBEEL > MU DEZEZEGZ X
T HEET— 7R, PRI TWARW SO =2y > 75 —TF)V T MY
ZTLI1 DO PUMNEUIEETHIELET. £ MU OBEEESY 1 713,
R_SPARC_JMP SLOT C9., HEEA 7ty MIFEMTFENTWE T O —2 v D
U2 F7—=TNIT M) DEENA FOT RLAZBELET, 2RI —TILA
STy ATy DRIV ESRLUET,

TO =% DU 2 T—TIVEREETIHT 5720, R7-47124 DD MUAUR
INTVET, FHD2 DO NJIFTFRINTVWEIRID4DODIL M DHND
2OTHD, 3B/BHDIL UL namel101l IZWHTBIERHELTHD, 4 FHDOL > K
13 name102 IZH T BIENHL T, ZOFITIE. name102 DT> MUNTF—T )L
DEREDOL N THDH I EEHIIRELTED, %Ik < nop MAMNWRINTNE
T, B g M ThbNSEIOF T b7 v IV OfMmaERL TVWE
I, AL, BT -7 0 =y DU I T—TIIVT 2 M EEE L
BERLTHWET,

% 7-47SPARC: 7O —J ¥ DV > 7 57— )L OH

FTx o T AN AERY—EITAV K
.PLTO: .PLTO:
unimp save %$sp, -64, %sp
unimp call runtime linker
unimp nop
.PLT1: .PLT1:
unimp .word identification
unimp unimp
unimp unimp
.PLT101: .PLT101:
sethi (.-.PLTO), %9l nop
ba,a .PLTO ba,a namelOl
nop nop
.PLT102: .PLT102:
sethi (.-.PLTO), %91 sethi (.-.PLTO), %91
ba,a .PLTO sethi %$hi (namel02), %gl
nop jmpl %$gl+%$lo(namel02), %go0
nop nop

=

ETR) oA=& 70 s I L3 LTFOFEIE-> T —IYvy DU 2 5—T)b
WO > HRIVBRZHHL THRELET, 72720, IFICRBIN TS FEIL, B
WA OO0 HDTT, EfTHY > —OEMAETHIMEIC OV T, Il
NTWEHFA,

1. ETEKY > h—d, 7T FLDAEY —A A=V EEIIERT D EE,. 7O
=Ty DY I T—=TIIOHPMALT FUIT, EFRY A —HEDIIL—F D1
DICHIFHZET L DITLEEZMA S, EFHY > h—3Er, #9EHR
(identification) & 2 HZHD I > M UITKMNT 5, FEfTR Y > —1d, #ilfHllz 2T
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B, ZOT—REZRRDZET, TON—F 2 Z2EVOHLEZA Tz bERD
FHZEMTES

2. OTRTHOTOL =y DY 75—V bR, BONIEELT S RUICE
IND, INT, EfFRFY A —13&T—TIVL > N Q) OFELTRFIT HlHH 2 5
593, 2L 0V T A0 namel10ol ZIFNHT &, HIEIN S X)L
.PLT101 IZJEZI NS

3. sethi fld. BEOTOS—T+ DY >/ F—T7)IV T~ (LPLT101) E&A)
DTa =¥ DY I F—TF)T MY (.PLTO) DR TS5, Ol
3, sg1 LAY DOREML2EY FE DD

4. RKIZ. ba,a D .PLTO XYY > T LT, AY v 2 7L —AZIERL, FfTH:
I Rl "N i

5. FETREY >3, BIEROMEEMES ZEICX>TAH TP 7 hOT—F ik
(HEET— 7 Ead) 2lEd %

6. EFRKFY > H—IF, sq1 iz 7L 70—y DU IF—TIVITRUD
YA X THRETZZET, namelol OFEBEI MDA T v A%EEHET
%, OFBET > MY 1011341 7 R_SPARC JMP_SLOT Z{#FfL. ZDF 7
v M . PLT1I01 O RLAZIREL. £/, TOL2HRIT—TIA 2T
Al name101 2SI 5, Lo T, E7hY > =133 2RIV OEBEOEE
BEL, Ay 27 ZKRL, 73—y DY 27 5—T)IV T PUICEEEZMA.
23k D BE S il 2 JE T

ETRY 2 —id. A'Y BT A MRS N B> —7 2 AZ06T L HIER
TRHEEROERA. 2L, fERT 25813 W< DNDE TR DR W
=TI,

m O—RZHAWREICTEZD, 70—y D) 27 57—V O@mEIT, KEDE
HBTEENMZ SN, ETRD =00 70—y > 5—7) T
CRUZEBERIEENEEL S, BELEI— NE. PAETTRENDIEL Wi
REL5Z 5O EZFRHT ZENTERTNTARS RN

m EFEY - TN ERERTEEHIZ3 DO - RELET S, EfTHY
CH—IE. MEEETTIHE. U REfLTOARAPICERHTES, 0D,
B — REYIEICHEH L THAZTREICT S, HATREREEITEOH L2VRED
Ny FOERNCHEE LSS, 7Y O h—-3EERNEE2RET 5, ETRY >
A=W TBMHMEOFRNELT, M7y —vyD) 75—V MJIKE
ERMASNDEN, ZN5DEFIIEWICTH LN

m O =2y DU T—TIITr M OBHIOD sethi Hid, 1 DROI K
J®D jmpl M DOELEA Dy M &M%, sethi ld 391 LI AYDEEZELT S
N, DRTOWNRZHBTTHREITR N

n B REOTO—2rY0U 2 7—7)VI 2 MY (LPLT102) X, jmpl @
BT ZNEET 5, BRINTNDEEHD nop (&, TOBIEA DOy h &l
%)

¥ - .PLT101 & .PLT102 DG —7  ADEVWN S, BHET 25 EICEbE R
WD FEENDZEMTEET,
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LD BIND NOW SRIEZARII., WY > VEEZLE L £T ., ZOEREABDMEN X)L
XFEFIDN DG G, TR > —1F. T OF T ATHI#ENE TS

R_SPARC JMP SLOT HEETL > N (O —Iv DU 7 5—T7)VT> hY) &40
HMLUET,

SPARC: 64 Ew 7O —2v DY > 5—T)b

64 Evw kN SPARC#HA T2 7 FORAE, 7O —v DU > 7 5—T)IVIER
F=HRNICHEEL T, BT > h—id, 5oy RLAZHEL, 50
T RLZAIHS> T —2 vy DU > T =TI D AT —A A—JIZEFE 21
Zi—d_o

BHOADOTO—vy DU F—TIT MU, FRENTHET, F 7-48
THIREINTIEINWETN, NS5O M) DOITOHNRIFRESINTWERTAL, T—
TIVNDIEEE 32,768 T hUIE, ZNTN8T—R 32/N1 b) 258, 32 /81 M
RTEANTHZHLENHD FT ., T—TIVEERIT 256 N1 MERTEITZHENH D
£T, 32,768 A DL MU DRERBE, RODIT RJIZ6 T—R (24 N1 1)
BEUR1DDRA Y BN b)) THREINET, @mHid. 160> Joyy
WCEEDSN., TORIZI0BERA D IANHEEET, REOTIN—TOT MY &R
A4 2FF, 160 RETHENFEVER A, T4 2T ONETIHDER A,

E-32,768 BLUN160 EWVIHEFIT. TNEFNDIE EFAABBELHRDOHIRICHEDNWT
B, T Fry v a0HEREA LEIVTL-0DIC. O—RET—YOBORS %
256 N1 hEFRIZEDETWET,

BEET—7I)E,. 7O =200 >0 F—TIVICBEEMT SN TnE T,
_DYNAMIC fid#1® pT_JMp_REL T2 b UL, BAOHEETL > MY OAiEZ5 A X
T, BRET— 7. PRI TwAERWwW o —2y 0y > 7 5—7) T~
TLI1DOZ Y MUNFEUIEFETHEAELET. £ MY OHEES 1 713,

R _SPARC JMP SLOT T9 . HFD 32,767 A0y ~hTld, HEES 7ty MIBEHT
5702—=Jx DU T—TINIT M)DEENA FOT RLUAZEELET, M
BT 4=V RIZEOIRBRDET, 2RV T—TIVA 2T v 7 AiEms >R %
ZIRLUET, 32,768 LARD ATy h T, BRES 7ty MIBEET HH1 25 D5
BNA PDOY RLVAZIEEL XY, T« =)V Rid, HEES N THRNE -
(.\PLTN + 4) IZ/RDFET, 2RI T—TIA 2T v 7 ALHEYR> 2RIV ES R
LE97,

TOT—Jv DU 7 T—T I OWEEEHRAT /2D, K748 MUMNRNLD
MRINTNET, RAAD3IDDODL ML, PRIFEAOIHT MU ZRLET,
F<3D0T MU, 32,768 T R OHHREEE., THEI. HRTY RLANT
S RU®D +/-2G N RURODHEE. 7 KL AZEM O FAL 4G N1 FELROEE, B&
CZFDOMOLEEITHEBAIND EEZEZ 65N, BHINREEZRLTVET, BEOD

FET7TE ATz 770X 273



2DDOLY MU, MAERA DYDORTY THERENS, BOT M) DOFIERLE
T, EME. ) 2N TOhNBEIDOA T b7 v AL OfMmaERLTWE
9, AL, EEFRY D H-NTO -y DU TF—TIVIT 2 M EEE L
BERLTWET,

% 7-48 64-bit SPARC: 70— v DY > 7 57 —T )L D

FIOzOoRTFAN AEY—EITAV K

.PLTO: .PLTO:
unimp save %$sp, -176, %sp
unimp sethi $hh (runtime_linker 0), %10
unimp sethi $1lm(runtime linker 0), %11
unimp or %10, %hm(runtime_ linker 0), %10
unimp sllx %10, 32, %10
unimp or %10, %11, %10
unimp jmpl %10+%lo(runtime_linker 0), %ol
unimp mov %91, %00

.PLT1: .PLT1:
unimp save %$sp, -176, %sp
unimp sethi $hh (runtime_linker 1), %10
unimp sethi $1lm(runtime_linker_1), %11
unimp or %10, %hm(runtime linker 1), %10
unimp sllx %10, 32, %10
unimp or %10, %11, %10
unimp jmpl %10+%lo(runtime_linker 0), %ol
unimp mov %gl, %00

.PLT2: .PLT2:
unimp .xword identification
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% 7-48 64-bit SPARC: 7O —2 v QU 2T =TI DOH  (#E)
FT7Cx o T AN ARY—EITAV K
.PLT101: .PLT101:
sethi (.-.PLTO), %91 nop
ba,a %$xcc, .PLTL mov %07 %gl
nop call namelOl
nop mov %91, %07
nop; nop nop ; nop
nop; nop nop; nop
.PLT102: .PLT102:
sethi (.-.PLTO), %91 nop
ba,a $xcc, .PLT1 sethi %$hi (namel02), %gl
nop jmpl %$gl+%$lo(namel02), %g0
nop nop
nop; nop nop ; nop
nop; nop nop; nop
.PLT103: .PLT103:
sethi (.-.PLTO), %gl nop
ba,a $xcc, .PLT1 sethi $hh (namel03), %gl
nop sethi %$1lm(namel03), %g5
nop or $hm (namel03), %gl
nop sllx %gl, 32, %9l
nop or %gl, %g5, %g5
nop jmpl %g5+%1lo(namel03), %g0
nop nop
.PLT32768: .PLT32768:
mov %07, %g5 <unchanged>
call .+8 <unchanged>
nop <unchanged>
ldx [$07+.PLTP32768 - <unchanged>
(.PLT32768+4)
1, %91 <unchanged>
jmpl %07+%91, %gl <unchanged>
mov %95, %07
.PLT32927:
.PLT32927: <unchanged>
mov %07, %g5 <unchanged>
call .+8 <unchanged>
nop <unchanged>
ldx [$07+.PLTP32927 -
(.PLT32927+4) <unchanged>
1, %9l <unchanged>
jmpl %07+%91, %91
mov %95, %07

BIBE ATz bT774IER
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% 7-48 64-bit SPARC: 70— v DY > 757 —T )L D (F )

FI7CxoRT7AN AEY—TAV
.PLTP32768 .PLTP32768
.xword .PLTO - .xword name32768 -
(.PLT32768+4) (.PLT32768+4)
.PLTP32927 .PLTP32927
.xword .PLTO - .xword name32927 -
(.PLT32927+4) (.PLT32927+4)

RITHY =& 707 5 A, WROFIEICE->TTO>— DY > 7 5—T))
WO P RIVBRZGHL THRIELET, 72720, LRICEERSN TS FIEIL, B
WA DD DHDTT, EFRY > —OEMARETHIFEIC DV TIL, iR
NTWER A,

1.

FETR Y =13, TV T LDAEY —A A—VERAIHERT S EE, O
D=y DU T=TIOMMIT MU, ETRY D AH-HHDI—F D1
DICHIEAZET X DOICETEMA D, FETRD) O —13F, #HpIER
(identification) DILFER T — R & 3 FHD L > MUY 5, ETRED > H—Id.
HE 22 S & ZOIRT — REFHRD ZET. ZON—F 2 E2IECHL7=4
T NERDIFBIENTES

oI XRTOTOL =y DU 2T F—TIN I MNUIL, &H). LEELIT2EFH
DL RMJIZEIND, ZNH6DOT MU, AF v I 7L —AEEILL T, EfT
KU > — %O

FETREY > =13, BIEROMEZEMES 2K > TAH TP 7 hOT—F fik
(HEBT—7NEED) 2HET 2

4. EfFRY O h—13, =7 A0y hOBEBI NIDAL T w7 AZEHET S
5. A4 T w7 AERITEL TIE. EFBY -3 > RIVOEBROMEZIEL, X

T ERL, 7O —yDYU S ITF—TIIVIT R EBEEELTHS., HliHllZ%
SEICIET

ETR Y > —1d. A'Y =BT A MRS N B> —7 2 AZ06T L HIER
TEMEREHD KA. LEZL, FERT 25813, W< DONDR TR D 7R3
WEETT,

B O— RZHAAREICTSED, 70—y D) 27 5F—TI)LOMEIT, BEDE

HBTEENMASNDS, EfTFRD > h—0EZo 70—yl > 7 57—T7)V T
> MY ZBERICEESNEGEL GG, B0 I — R, PEAENDIEL W
REHZDTCOBEBEZERHT ZENTERTNUIARS N

ETR) > H—13, 8U—RETEEZMATI N ZEHTE S, LT >
=13, MHEETTIE. V- REMTOARPMIEHTES, 207D, 64
Ey 27 Z2BEHALTWSHE, BATREMEIE. £ nop M ZEMRMATL
#EXL, Klilba, aBLWsethi 2Ny FiHTHIETERINS, FHAIRE
BEEIE O UASRAZ D/ FOERNCHRAE LZGE. EITRY >0 —I13HEEHEZ
B39 %, ETREY > A= 5l OIFNHL T, 70— vy0U >0
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T—=TNI NIIZEENNZASNDD, ZNSDOEFIIHEWICTHLRN
B BHD sethi MANELEIND E. ZOMBFELTE T 5I21d nop 2T 2 04E
VA RA)

I>RUD2BHD I +—LICRTEIIC, BRAYDOEH L, BE—DOARAS) 64
Ey NAMTEMHEHALTITONET,

¥ - .PLT101. .PLT102, BXN .PLT103 DMTI—F 2 ADENNS, EET S
WRICEOERELOHIEEZMND ZENTEET,

LD BIND NOW BREIZHII, #HY >V EEEAE L £9., ZOREEAROMEN X))
XFFUN DG G, FETRE) o —id, T 0r T AIHIEZE TR
R_SPARC JMP SLOT HEETL > N (O —Iv DU 7 5—T7)VLT> hY) &40
BUET,

x86:32 Evw o> —vy 0y 5 —T)b

RNEYRXSEA Ty ROEE, O =y ) 2 TF—TIIEHETF A B
MICEELETN, IERNBOKREA 7y b —TIVNOTY RLAZEHLET., +E
IR =13, RO Y RLAZHEL., IS OHRT KL ZIHE> TR
FTEY b TF—TINDARY —A A=V EEEZMAET, ZOXDIT U TETHY
CHh—E, MENSOMNME T O S ADTEA NOEEREEETIEEZ &2
IR ZUSAL Y NLET, BTy AINEHEA T b T 71T
i, BIEo O =y > T — IR EELET,

% 7-49 x86: HaRt O —T ¥y DV 27 T —T IV OH

.PLTO:
pushl got _plus_4
jmp *got_plus_8
nop; nop
nop; nop
.PLT1:
jmp *namel_in GOT
pushl Soffset
jmp .PLTO@PC
.PLT2:
jmp *name2_in GOT
pushl Soffset
jmp .PLTO@PC
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% 7-50 x86: (LB ICHKEL W T O —2 v U > 75 —T )L O]

.PLTO:
pushl 4 (%ebx)
jmp *8 (%$ebx)
nop; nop
nop; nop
.PLT1:
jmp *namel@GOT (%ebx)
pushl Soffset
jmp .PLTO@PC
.PLT2:
jmp *name2@GOT (%$ebx)
pushl Soffset
jmp .PLT0@PC

E-ATROBINRT EBD, T =T ) 2T =) Ofmaid. #ida— Rz
BIKELZNWI—RTRERLZAXRT R RLAREE—RZ2FEHALEXT., TNT
b, EfTREY 2 —~DA 25 T 2 —AFF—TT,

T -0y I A LROFIEIC->TTO> =Yy DY 27 5—T))
WNEKREA Ty hTF—TIVAD S D RIVBREZRFAL THIEL ET,

1. ETEY D h—13, 7O LDATY) —A A=Y EBIIERT 2 &, KA
Tty hTF—TIND2HKBEIRZBAOT NUICKBARMEERET S, 2NH5D
fHIZDOWTIE, A FOFIETHAT 2

TO = r DU 2T T—TIIIMBIKEL TWREWES, Rt 72y h5—
TIDT KL A, sebx IWEELRTNUIE S0, TOBAA A—=J12BI1F5
BEHEA Tz b7 7 OINIZIEEEO T O =2y DY > 7 F—TIVINEREL T
BO, HEERCA TS R T 7 AIIVANSOAT O =2y DU > 7 5—T)b
IMJIRESINS, LEXST, RO LAREEE. o> —yny > 75—
TIT Y MY EIEOCHTRENC, KA 7ty hF—T I R—=ZAL 252y RL
AR A= VAN AN

3. =&z, 7O 5 AN namel 2O T &, SN pLT1 ICHESINS
4. mAIOMIL, namel OKEA Ty hF—TINIZ > MDY RLARZDy >

T5, KA Ty b7 —7IVIdEMF. %O pushl MHOY L AZRET
% (namel OFEY R L AERFEL2W)

7075 LNIFEEEA 7Y N (offset) EAY v T v aT b, BEES T
Ty NI BEBT—7IAD 32 Ey FOATIRBRWNA A7ty b, BES
NEHEEEBEL > FUICIER 386 JMP_SLOT WEFEELTH . 7€y ME. 6D
jmp A TCTHASNZREA 7y b7 =TT M) ZHEET S, HEEL >

IS RN T—=TNA 2Ty 7 ABFEELTHD, iR > h—ldinz
ffioTsHEaI N 2RIl namel ZHET 2
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6. 707 I L3, BEEBEL 7Y FETy ol pLTO (YOI —T v DU >
77 —TNDOREL R IZP Y > 7T %, pushl mfid. 2 HHOKEA 7
tw b7 —TIVIT> MY (got_plus 4 71T 4 (3ebx)) DEEZXY v 71T
Twal T, FERY > =121 V— ROFIEREGA S, 707 T AIFK
2. 3FEEHOKREA 7Yy b7 =TIV T2 bY (got_plus 8 £7zld 8 (3ebx)) D
T RLVARZD Y > T LT, Ef ) > h—icdr > 795

7. TR -3 A v I ERL, BESNEHEEL Y N EHFEX 22RO
EZEEL. namel OFEEDOY RL A2 KA 7y b —7)VT > b UK
L. ZLTHEICDY > 7T

8. TOHDOTOT—TvyDY 27 FT—TI)VT 2 MUICHT BETIE. namel [THEEE
EIND (FETRD > A —OEMEUH LIfTbian), .pLT1 IZB1T 5 jmp 4
&, pushl MHICT Y > 7 TH5ROVIC, namel TP+ > 7T 5

LD _BIND_ NOW HREEZEIL. #Y >V EMEEZZEE L £9. ZOREEAKOMEN X)L

XFHUNOGE, EfFRE) > h—1Z. T 0r 5 ATHIEZET RIS

R 386 JMP SLOT HEEIL > N (O —I v DU > 5—T)V T KY) 248

LET,

FET7TE ATz 770X 279
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nli

ot

A Ly B [EA i (TLS)

ATV, ALy REFETFT—YDESEZYR—FLET, 2OF—FIEA
Ly REEET—ARAL Yy REAT—Y ERIENSZEDHH D ETHA, —fFICIIEETE
FETTLS EMEINET, BEEAL Y REFEELTESETDHE. T2/ JITEHEFHN
WCINSDOEHEA Ly REMNTEIDHBTET,

ZOMBEDIAAAY R — M, KITIRT 3 DOHMMNH D £7,

m ALy REBEDODTFT—FZEH DY TS POSIX 1 > ¥ 7 —ADKEEEEEIRMT 5

m T3 ETA T THEHEFAT 200, FHTHRENEATZX L
ZHeftd 5

B ZOVHR—RMZEDaINA T, IV —TFHRIC & B &L 2T 585512 TLS
EERIZITEID B THZEMNTEET,

C/C++ 7Ol o3I T4 T —A

DUTFOHNIRTLDIC. thread F—TU—REZFHATL L, ZHEAL Y REF &
LTEETEET,

__thread int i;
__thread char *p;
_ thread struct state s;

N—TORBLOBIZ, 3281 FEFMHBEIE U TA Ly REA —EEEZ2ERT 5

ZEMBDET,

A
__thread ¥F—7— RIIMEBEOKEER. 77 1IN 22— T OHNEE. £7-138
BAI—TOHNEEICEATEE Y, WALy REATH 2 HEEEIITHE
=5z ¥,
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AL

C++ Tld, #HHLICERR I > A S I NRE LR DHEITIE. ALy FEAZE
BOUENTONIBNWI ENH D XT, FHRI AT I 2REE LRNR
0. ALy FEAZEBILETE O EBICEMERE QML TE XY,

ZEIL. (ALY FEAETHL2NESDIIANDST) ALy REGEROY RL A
ICHFRYICHIME T 5 2 LI TE R A,

N/
L=y

ALy RERERDOES ESRIINENITITAET. ZoHE. mEDT >RLE
[ CEIDAABBANHE D BENRH D £,

B 738 HaA A D IR

HEZTA TR, 7O A0RHFICEHNICHEAAD I ENTEET, 70
2 OREHZICIT, BIEFAHAAS. T4 I)VY . £7213 dlopen (3DL) LT, B
U AAD T ENTEET., ALy REAERKICHTH2SREZOET 1T T
i3, TOZREZODITRNTOEEI= Y NRENR TLS TV T2/ IV E
NEH/EITHE > T, EEROFHAABNARETT,

EiN7: TLS E)WE, @@ 2a— R24/RLET, LML, T2 1ILE
Nz, TOETFIVEFERT S I— RiZ. BFHRBICHMNICEAAENDE T TIURN
DALy REALERZBRTLIENTEETA, BN TLS EFI)LIE, H5WO
5TLS 2R TEET, TNHDEFTINIDNTIE. 287 R—TD AL v REEH
O T 7 AETIV] THHLTWET,

7 KL AEET

ALy REAERE, 7 RVAERET « ZHHATEERT, JOWEFETIE FETk
RSN T, BIFEDOAL Yy FANDOEKDY RLAZIRL XY, ZOEETIC

Ko THIGFENEY RLAE, 7 RLVAZFELZA Ly RREET 2R, 7o
TANDOH S5O ALy FTHHIZEHATEELRT, ALy R TLERRT, €
DALY RNDAL Y REAEEREHRTRA 2 F 3TN TEDITZD £,

ALy REFEBDY R AZRFY %729HIC dlsym (3DL) 2T 2 &,
dlsym() ZMFOHLIZAL Y FNICBT2ZDERDA AT 2 ADT KL AN
BRENET,

ALy REAEE (TLS) &7 >3 >

TLAAVBECED S TENB ALy KEAF—F DIE—1E, FHFEh5HL DA
Ly RIS, RICBMEA T S NBBERS D ET. COF—5 22T 57012,
TLS 7 o3 > &M LTHA X EMHONEZEEL 7.

I NAIVEREE, SHF_TLS 7 77 Caknl EN5t 7 23 NI TLS 2FI1D 4 TE
T, INH0OEITarid, HENEDOISICEFINTVDINIHEDE, 1L
INFz TLS EWIE I T Wiz TLS 22t L £ 7
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n gAYy REEZEIL, .tdata BV a >NE~IL .tdatal &7
Ta NIZEIDSTEYT, ZOWHLIIHEHEBEEZ L EETIEE0HDET.,

m I NTVWARAWZA Ly REFEZEHIEZ. commoN 2 >RV ELTERLET, &
DFEROEND YT, .tbss BV a > HNTIFONET,

FIfeEnNTWRntE Y 2 a 23, BEYREINIC/RLS ISy R AT, 4
Bfeasnizt s a > OERICEHDETSNET. MaShkcIinsokrsiar
3 HLWAL Y ROERRIFIZ TLS OFD U TICHATES TLS 7> FL— h &z
DX,

ZOF > T L— ok E N5 &, TLS WA A—2 EIFNE T, #Iiks
NIZA Ly REGARORERE L TRET DHEBIZTRT, 207> 7L —hMIE
HEnEd. 2Ok, HLWA Ly RAWIEZZORT 5 & FBECE S 172 EVE
EXAES

TLS > >INV D> 2RIV A 1 sTT TLS TYT. INSHD T >HIVITiE, TLS 7>
T — NOEENS DN A Ty ED S TENET, INSDT 2 HRIVICEEE
M ENZRZBEORMY RL ZEIIEEBRTT, ZO7 RLABETORT > 7L —
NEWT, &7 —FEEHDAL Y RTEDIAE—TIRH D ER A,

BIETAIRE Y 7 AV EIEA TP 7 T, STT_TLS > AL D st_value
T4 —IVRIC, BREAS DRIV DOHEREI DS TENZA T2y MY, REFKS >
POGLERIEONETENET,

TLS NOT7 7 A %#HR—ET 52010, HREBEBNNWS DNERINET, 293 R—
2® [SPARC: AL v REHHEBOBEEEBEDY 1 7| &£ 301 R—I0D [x86: AL v K
EAEBOBREEDY 17 2R TEIWV, 17 sTT_TLS D >RV,
TLS BELEICE > TOABREINE T, TLS &L, ¥ 7 sTT _TLS D> >R
FEsRLUEd,

BINFEITARE Y v AV EHEA TP 2/ T, T _TLs 70OV I LT M UL TLS
To7L—hOBMBHIER I, IFOMBREREZR > THWET,

%81 ELFPT TLS YOV I LAY —T > )

BRER &

p_offset TLS FIHEA A= DT 7y VA Ty b
p_vaddr TLS FIHHEA A =P DIREBAEY =T RL A
p_paddr THIGEH

p_filesz TLS FIHHEA A =2 DY A1 X

p_memsz TLS 7> 7 L— hOEFHYA X

p_flags PF_R

p_align TLS 7 > 7 L — N D¥F

$8Ze XLy REHESE (TLS) 283
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ALy REAFEOETROE]D 4T
TLS 1%, 7075 LADERHIZ, KD 3 DOMSITHERINET,

n 075 ADEEIR

m HLWAL Y ROMERE

n OV S ADRBICHENTHAE T T I UBEARENZBE, ALy KRBT
TLS 70w 7 & BT 5

ALy REFE T =2 K8-11TRT KD ICETRICEEINE T,

tisoffset, tlsoffset, tlsoffset, tp, BRICEAAENT
ED2-IILOTLS JawY
v v v v TCB
VN y y | A | A |

T

A
av[ T T T T T ]
gen, dtvty ; dtvty2 dtv‘y3 dtvt! . dtvt’5

81 AL v REFEEOETHKEOL A7 K

AR C/AS NNOY )|
075 LAOREFC., ETFIATAMIALC ALy RAD TLS Z2ERL £,

FIETR) =, FAAENZTXRTOBNA T2 7 ~ (F72 5T rTRE
TryAINEZL)DTLS 7> 7L — haemBickal., B—o@iks > 7L —hk
ELTEEDET, FEWNA TP MO TLS 7> 7L — M, #aasnkzs 7
L—hFANDOF 7w I tlsoffset, MARDEIIICED L TENET,

m tlsoffset, = round(tlssize,, align,)
m tlsoffset,,; = round(tlsoffset, + tlssize,,,, aligng,,)

tlssize,, ZEMA Tz b mDEODSETT> T L —hOYA LT, align,,, 1
BHITY (1<=m<=M, MIZZHARAENDENNA TP 27 FDOEEE). round
(offset, align) B, align OXOEEITAD SNF Ty bZEERL KT,
TLS 7> 7L —hE. AL v REBEA 2% tp, OEANIEEINET., TLS T—F ITH
T2772AF tp, MHEDWRICH EDNWTITHNE T,

KIT, FATREY > 7 —I13EERE D TLS BV 4 TH A XDAEEr tlssizegs ZaltRL %
9, THUL. tlsoffset, ICHELLKRDET,
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W THEITRY 2 h—1d #IHEL I —FDU 27 U A R2ERL£T. ZOU A b
NOEL I— R, SHAAENLEBHNA T Oz FTEICED TLS Ik A—2 %
IR THHDTHD, UTFDT 4 =V REGHET,

TLS #IH{b A A= &IFTHRA > %

TLS LA A= DA X

F 7YY hOD tlsoffset,

FT 2 NBRTLS ET N EFHTAENESINERT T TS

ALy RIA4TIU, ZOBREGHL THAL Y RICHEEZEID L TET.
DEBNIIHEE N, FBHA Ly RANCEIE TLS N7 RVOMER SN KT,

ALy ROER

ALy RE FILERESNDAL Y RIZHLT, ALy BRI T T UERHA
FNAHNA T2 FTEITHLWTLS 70y 7 2H0E T, Oy I3,
MCED Y TENSIED, BT Oy 7 ELTEHIDETENDIEHHDE
ER

ALY R WBBEETBEAL Yy RRA ¥ 2, ZHUIA Ly RE#EI7T Oy 7 TcB
EIRLET. ALy RiRA 2% tplZid, %2, BEMEL TWS AL Y RO tp, ®
ENEENET,

MANTALY RIAT IV, BEDOAL Y Bt DEDITRA 2F DY ML dev,

ZERLET, EXT MLORIIDOERITIT, X7 MVEILETREY I VTR
ET DO SN ENRES gen, WAV KT, 286 X—2D [A L v FEHHE

Boroy s OBEED ST 22U TZIN,

N7 MVADOFKRD OFEFEFE dtv, 1. BN 7227 b nil@d % TLS HICFH S
N7y 72 ~\DRA 2 TT,

EEBBHMNICHAAENZF T o7 MZDODWTIE, ALy RS TSV TLS 7
Ow 7 QEDYTEEIRLFI, ZOEDYTIE, HAHAAENZAF TP RNT

TLS ZEIHk U TR OB IEMTON SRR AEL £9, EEEHFMICHAAENL
FT72 7 FNTEZES N TLS ITHTZBRIZT T, 7R TLS TF)L 28 H
THBENHDET, FIDYTHEHENLTOv I DBFE. RA 2 dev, , 135
ENTED DR EICRTEEINET,

FE-FTREY > TRTOE#BA T MY MVNOHE—OFEFE dev, |
EHETLIHIC, FNSOA TPV MO TS T T L — 2 ) —T{kd52 &
MHVET, ZOTI)N—IcE> T, FiROF 7y MEHESO{EL - KoY
AN DERNEEEZ T3S0 ERA, LML, UFOHTIE. MOE (7
P/ hOEFHE)IME 1 NS BEE-> TNET,

BNT, ALy RIATIUMN, FLWEET Oy 7 NOMIET 25FTTHIE 1
A—T%&aE—-LXT,
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FCEN G DEIRYFL A B

Tt ADEHHNTTLS 250HRAT1 T 7 UNGRHAAEND &, FETHR Y >
A—id, wHHEL O—FOU XA R ZIBRL THL WS A4 75U ok > 7L —k
EROET, HILWATZz M, 12Ty 7 Am=M+ 1 BEIA5NET (I
T2AMIF1IIDHEAD), LAL, HILWTLS 70y 7 DEID Y TIE, £NEMNE
BRIZZRINLETEMENET,

TLS ZE8 514 T 5 OFEAHARNEREND E, ZOTLTIVICE->THEHASIN
TWATLS 70w ZIdERSNET,

ALy REFAMHEE T Oy 7 OFIER D 4T

2 TLS ETIIVTIE, ALy Re ATz b DTLS 7 Ow 77 7 AT
LRENAEUCREESE., I—Riddv Z2EH L. TLS 70y 7 OFAEI D Y TE2ITNE
T, ALY RIAT IV, BINARTLSE DS THNTADLDIT. RO >H T x—
A&t U ET,

typedef struct {
unsigned long ti_moduleid;
unsigned long ti_tlsoffset;
} TLS index;

extern void * _ tls get addr (TLS_index * ti); (SPARC)
extern void * tls_get addr (TLS_index * ti); (x86)

F - Z OB D SPARC EFHE L x86 EFld. F—OBE F=F v &##HbE9., Ly
L x86 N—a id, A¥ v 7 ETHIEZETT 7 ) kD x86 FEONH LR # 23
LE. RRODIZXx86/N—TV a3 id. KOERDEWN seax LI AF Z5 L THIE
ZELEYT, ZORBIEOHELFEZERATHIEERTZD. x86 BEEAICIZZD
FHEIZ 3 DD NN TWET,

tls get addr () OMN—Ta > &b, ALy RTEDERNT > gen, N,
NI PV EFHEZLEEL TWRWNZEHRELET, X7 ML dev, NEHWEES,
W—=F WX BVeEH L, BHEIEC, BT N HDOAXR-AZMHRT 57
OEEDLTEZITVET, HENTIDI—F I, dev, IiRd 5 TLS 70y 7
MITIZEHD L TENTVDNERANRET, KLEHD LY TSNTHRWES, 20
—F 20d, EfTRY =N RET LML 3 —RY A PROEHRZ/-AL T,
2070y OED L TEMIULZITVET, BT 2 ¥ dev, & FlDHETENE
Ty eI IDICRESINE T, I—F2d, 7oy INOEESI N7
Ty hADRA 2 FZRLET,
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ALy FEFEBOY 72 AET )V

£ TLS BHIE. UFO7 7 EAEFAOENMCADET, 22T, botb—
TN (Lo LRSI ORI S - & BIEW) NS JEIC. Bo & bEEatT)l
(LA LB &) ~NEWATHET,

General Dynamic (GD) - Bjf)7 TLS
ZOETINCTIE. HEA TV MERTEMETIEY 71N S, TXRTO
TLS Z¥ &S TEXd, ZOETIIVTIE, TLS THY IV BRED AL v R 5H)
DTSRI NZET, 2070y 7 OEIDYTEEMTHIEHTEET,

Local Dynamic (LD) - O—71)b 3 > R D BRI TLS

ZOETINVIE GD ETINZERELLEZDHDTY, BEINIBHNA TPV A
TEEPO—NIVITHEZIN TSN, HEWIMRESNTND Z LRSI N
Ba. J2%1 213, B/ tlsoffeet ZHMICHAL TZOET IV EMHT S
£, VA RLET., ZHUCKD. GD EF7 )V & LS HRENE SN E
o dtvy o DT FL ADHERIL, BT EIT tls get_addr () & 1 EIFUHT
ZITY., UIURERICHESINIENRTLS A7y ME, BRI LI
dtv,, . 7 RLAIZEMENET,

Initial Executable (IE) - & 7 & v NINE|D YT 5 N5 7: TLS
ZOETIVL, FIHOBKRTLS 7> 7L —hO—HELTRIHTES TLS 2%
FWESRTEET., 2OF > T L—ha, 7o 20REHFFICHEHTESZ T T
DTLS 70w 7 THEREINET, ZOETFINTIE. 2 xD. ALy RiRA1 2%
MEDOHXA 7y ME, x OKREBA Ty hF—TN T2 FURNICHEESINE
T, ZOETIVE, BT O AREHDH & TRIEGHAAS, T4 IVY,
dlopen (3DL) REZNL TiHAAENDZHETA T T UMNSIE. TLS B &SR
TEFERA, ZOETIIL. BEEOYTE2HEMRIT S TLS Oy 7772 AT
=FEH A,

Local Executable (LE) - 0975 TLS
ZDETIVIE, BIMETREEY 7 1 IVEARD TLS 70 v 7 O—#HTH 5 TLS B
P8R TEXT. U oh—i3. BINAERBES ALY 72y hF—TILOSR
ERIRITO &L, ALy RIRA ML DOHNAE 7y MEFHIICEHEL £
T, ZOETFIVEFERL TENETAIEEY 7 T IVDOINRICHERET 2L K ES5 RT3
ZEIFTEEXRA,

U oh—id, 24 EHMT 2EE1F. BN —RNE Y 7 XAETIIn G, X 0EE
fEENFZETNAET—REBITTEET., TOBITIE. MEEL TLS Bld&E 2 H T
HZETITAET., ZNSOHEEEIL. BHEZERTLZI TR, EOTLS 7/t
ZETINDMEHAINTVENOEEBLET,

TS 7 7B AETIVE, ERENZF TP DI A T2RHTHET, U
H—3EHWMAReE 20 ET, 2EZE GD 7 7 BAETINEZERL TS HEE
AREA T 7 REIETARE T 7 AU D7 ENTWBEAE, U= IEY
DY AETIERFLE 7 7 AETINEFHL CSR2EEBITTEET, TOH
ET, FOEFIICHERBEEEN TONET,
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ROMIZ, ZNETNDOT V7 AETIVE, EORRTETINHEOBITNIEETH S0
ZRLUTNWET,

_thread int j;

AT/
av Yy ReT
v
General Intitial
dynamic exec
NYIITUERED
BEEaon—Ah)L
v v Esfﬁﬂ.’:
General Local Intitial Local
dynamic dynamic exec exec
)2 h—DEREND
exec iE{b
v v ¢ v vV
General Local Intitial Local
dynamic dynamic exec exec
) h—DEREID
A—7 /L &E1L
v v v v
General Local Intitial Local
dynamic dynamic exec exec
— TI#)E
— ®Eft

82 AL v REHHEEBOTY 7 AET)I 8T

SPARC: AL v REIBEBBANDTY 71 A

SPARC Tl. AL v REEZEANOT 7 AU FOI— R =7 U AETF)IL2HH
TEET,
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SPARC: 32 Ev B KU 64 E v b D General Dynamic
(GD)

ZDA—RI=T7 2 AFbo bR THD, EFT Pl N EBINFEITHRE
T7ANDEESTHMHTEET, ZOIA—FR>—Fr 2> RE, EF T2V N
BRUEHETRRET 7 1 VN DI TLS ZRB S TE £

& 8—2}\SPARC: 32 Ew FBKU64 E v bD General Dynamic AL v REHEEHOT 7 A
SIS

R
d—RI—45 2R MHEIOBEE %
# %17 - coT HA FIHEINTVWS
0x00 sethi %hi(@dtlndx(x)), %00 R_SPARC_TLS GD_HI22 x
0x04 add %00, %lo(@edtlndx(x)), %00 R_SPARC_TLS GD L022 x
0x08 add %17, %00, %00 R_SPARC_TLS_GD_ADD pd
0x0c call x@TLSPLT R_SPARC_TLS GD_CALL x
# %00 - TLS ZEO7 RLANFTEND
) PZIN
RUEOHRE:32 EY b y12
GOT [n] R_SPARC_TLS_ DTPMOD32 x
GOT[n + 1] R_SPARC_TLS_ DTPOFF32 x
) PN
FUWEBDHBEE: 64 £ b~ y12
GOT [n] R_SPARC_TLS_ DTPMOD64 x
GOT[n + 1] R_SPARC_TLS DTPOFF64 x

sethi f4ilZ R_SPARC TLS GD HI22 HAIEZAER L. add il
R_SPARC TLS GD LO10 FELEZAERLET. NS5 OHEEIL. 2 x D
TLS_index MERZRFF T 2 E KA 7y F T —TIVNICEID HTH LS
2o USA—ITHRLET, U2 A—F, Zo#HLWeoTr T2 MUIZ coT NS D
MATEy hERATHIEICEST, ZOHERBEEZUIELET,

FARBT T2 " 2Ty I AExDTLS T Oy 7 A 2T v 7 XFFETRE TR
BHiz7zd, U2 h—id, FETRU A —ICE> TUHEEINZ K SIT, coT ITkT 2
R_SPARC_TLS DTPMOD32 Fifil{ & R _SPARC TLS DPTOFF32 FHLE Z&7E L X
KR

add fi1¥ld, R_SPARC TLS GD ADD MALEZAKL £9. ZOMEENMMIHINS

DIE, U H—ICEK>TGD A= R =T 2ANEND L =T D ATEBINL GG
ZFTY,
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call ffild. R_SPARC TLS GD CALL HEEZAML £9. ZOHEEIT.
__tls get addr () BIBOMOHLZ#EETSHED YU > H—ITH/RL, call @y
ZGD d— R —47 > AICBEMT £,

E-add MEE. call MTORNCIET 2HENHDXT, Zomaz, UL
DEFLEA Ty MTHET 2 I EETTEERRA. ZHUT, HETHRAET S — REHEN
SEHI DI 2 ET 572D T,

R_SPARC TLS GD ADD HELEIZL > TH VAT 537z add fa D GoT RA > %
LTSNS LD AFIE, add ANORAIDOL DAY TRIFNIRD £E A.
ZDXII/ETSHZET, U h—13a— REMIFIZ GoT RA > Y THBL I XY
ZHRATESLDITRDET,

SPARC: 32 Ev B XU 64 E v b D Local Dynamic (LD)

ZOA—RI—H 2R3, EF TP b ERIZENETAIEEY v IV THEATE
£9., 20— 2AF, ZRELTHRCA 7P 27 MNICKHEG SNz TLS 2525
MBI H5E8ICHERALET, B tlsoffset 13V > UV RERICHE SN EE/R /2D,
__tls get_addr() OFFOHUIXLD I— R —F 2 AEZN L TERINLHTRT
DRIV OBEEIERNHL &I 1 HEZTTTAED,

#8-3 SPARC: 32 E'v hBX U 64 Ev b D Local Dynamic A L v REHZEH DY 7 A

J—Fk

) VR
A—Ro—=T 2R MEADBELE %
# 317 - GOT WA Ik TNYS
0x00 sethi %hi(etmndx(x1)), %00 R _SPARC TLS LDM HI22 x1
0x04 add %00, %lo(@tmndx (x1)), %00 R_SPARC TLS_LDM LO10 x1
0x08 add %17, %00, %00 R_SPARC_TLS_LDM_ADD x1
0x0c call =x@TLSPL R _SPARC TLS LDM CALL x1
# 300 - BUEDOA TP/ hO TLS TOw I DT RLANEENS
0x10 sethi %hi(edtpoff (x1)), %11 R_SPARC_TLS_LDO_HIX22 x1
0x14 xor %11, %lo(edtpoff (x1)), %11 R SPARC TLS LDO LOX10 x1
0x18 add %00, %11, %11 R_SPARC TLS_LDO_ADD x1
# 311 - O—H)L TLS £ x1 DY RLANEGEND
0x20 sethi %hi(edtpoff (x2)), %12 R_SPARC_TLS_LDO_HIX22 x2
0x24 xor %12, %lo(e@dtpoff(x2)), %12 R _SPARC TLS LDO LOX10 %2
0x28 add %00, %12, %12 R_SPARC TLS_LDO_ADD x2
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E 8—3}\SPARC: 3%2 Ey hBXU64 Ev D Local Dynamic ALy REHEEDT 7 A
d— R (&)

D%
R S R MBOBERE WV

# %12 - O—H)L TLS B x2 OF RLANEFENS

) PN
RONBOBARE: 32 EY b 12
GOT [n] R_SPARC TLS DTPMOD32 x1
GOTI[n + 1] <72l
) LN
RUNBOBEE: 64 EY b 12
GOT [n] R_SPARC TLS DTPMOD64 x1
GOT[n + 1] <72 Ll>

AP sethi f47ld R_SPARC TLS LDM HI22 FflEZ AR L. add fsid
R_SPARC_TLS_LDM LO10 BELEZAML X9, INSOHEEEIL. BEOFT
P17 FDTLS_index WilifhkZ (/T3 2HBEZ KA 7y b T —TIVNICEID 4
T5EIIT UH—IHERLET, U2 -, Zo#HLWweor T2 hUJIZ GoT
NEDOHMA 7y hERATHZEICE-T, ZOHEEBEZLHEL X7,

MAIABT T2 " 2T v 7 AFFETR L TR S NNz,
R_SPARC_TLS_DTPMOD32 FRECEAMEM I . TLS index HiE{AD
ti_tlsoffset 74 =)V RICEONHOATNET,

2 DM add MFIZIE R_SPARC TLS LDM ADD BALEIZEK > TH VT 51,
call fICIE R_SPARC TLS LDM CALL BELEICL > TH VRMHF 5N E T,

DIFED sethi fir4rld R_SPARC LDO HIX22 FHAIEZAER L. or M4l
R_SPARC_TLS_LDO LOX10 BlEZAEML £, £O0—HI)L> 2RIV D TLS 7
Ty M3 D VRERICREINSG O, NS OEIFEEEOAENE T, add i
IZIE. R_SPARC TLS LDO_ADD HEEICK > TY VMNffiF ok,

FRENEEOO— NIV ORIV ESRTIEEIE. 2280 T3 TLS 7y 7D
HET7 RLAZ21EFTERETSZI—-RE2EHRLET., D F2 0RO T7 RL XA
DOHEICIZZOEEY RLUANRFERIN, @I A TV EFERHTZEdH0 F
A,

£ -R_SPARC_TLS_LDO_ADD (&> TH VAT 57z add e FND TLS 7
P MY RUANAS TV P AT, Mml =T P ANDERADL ALY TRiFh
W20 EEh. TOXDITHEETHZET, U H—I3a— REBIFICL DAY &5k
ATEDLDITRDET,
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SPARC: 32 E v b ® Initial Executable (IE)

ZOOA—RI—F 2 AL, BETIRET 7V TOAMEFATELET, ZOETIL
1. FOETHRET 7 A IVN. FRE7 08 2 0REEFICHFIAENBEEDOLE S
A TITYNTEERSINZ TS ZHZ SR TEET, ZOETI T, 7O ADES)
BICHAAENDZHE S A TSUND TIS B ESRTHZEIETEER A,

% 8-4 SPARC: 32 Y b @ Initial Executable A L v REEZLHEO7 7 A 3—R

) P2
A—Ro—=T 2R MDD BEE v
# 317 - coT WA PHIHHbInTHS
0x00 sethi %hi(@tpoff (x)), %00 R_SPARC TLS_IE HI22 x
0x04 or %00, %1lo (@tpoff (x)), %00 R_SPARC_TLS_IE LO10 X
0x08 1d [$17 + %00], %00 R _SPARC TLS IE LD x
0x0c add %g7, %00, %00 R_SPARC_TLS_ IE ADD X
# %00 - TLS ZRDOTY FLANEGEND
PN

KRB DOBEE IV

GOT [n] R_SPARC_TLS_TPOFF32 X

sethi MflE R_SPARC TLS IE HI22 HELEZAERL. or MHIZ
R_SPARC TLS IE L010 HElEZ/ERL X9, IN5OHEEIL. > > HRIL x OFf
MR TLS 7t v b &RGET DM EZ KA 7y b T —TIVNITHERT 2 K D12,
U2H—IZHRLET, TOEE, GOT IZKT % R_SPARC_TLS_TPOFF32 DHiLE
3 RUBEORBICENMET., HET, EfTRU =0T 2B x DEADOFT
TLS 7t v h&EMDABL LT, 1d MHICIE R_SPARC TLS IE LD HEEICE ST
& RTS8, add @4ICIE R_SPARC TLS IE ADD HEEICL > THY VRIS
NE9.

¥ -R_SPARC_TLS IE ADD HALEICE > TH UM 57z add iy D GoT K1
CHELTHRINASL AR, ZOMBTNOEDOL ALY TRIFNIFRD £E
o TOEXIIHRETSHZET, U A—13a— REHFIZ cor RA >y THBH LY
A Z#HTESHEDITRDET,

SPARC: 64 £ b @ Initial Executable (IE)

D=2 AR, 1d R TIRARS lax mmefALTe4 Ey bY RLAZHAA
ATNDRZRE, SPARC32EY b —F > A EFRLTY,
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% 8-5 SPARC: 64 v ;@ Initial Executable A L v REEEHED 7 /X a2—R

Pz
A-RY—FUR DBWOBEEE v

# %17 - GOT A HFIHLInTVnDS

0x00 sethi %hi (e@tpoff(x)), %00 R SPARC TLS IE HI22 x
0x04 or %00, $lo (@tpoff (x)), %00 R_SPARC TLS_IE LO10 b
0x08 1ldx [$17 + %00], %00 R_SPARC TLS_IE LD x
0x0c add %97, %00, %00 R _SPARC TLS_ IE ADD x
# %00 - TLS BROT RLANEENS
Pz

RUEDBEE %

GOT [n] R_SPARC TLS_TPOFF64 x

SPARC:32 Ew B LN 64 ¥ kD Local Executable
(LE)
IDA— R =422, BINEFRIRE T 7 1IILNN S, RIC 7 7 A VN TEHR SN

72 TLS B EZSRTE-DICOMMEATEET, ZOLHE., ¥/ tlsoffset 13U
U MRERFICERFE I N, BITROBEREIIAETTY,

® 8—6]\SPARC: 32y hBXUN64 E D Local Executable A L REHEZEEDT 7t A
=%

. UK
dA—R—T 2R MEADBEE W
0%00 sethi $hix(@tpoff (x)), %00 R _SPARC TLS LE HIX22 x
0x04 xor  %00,%lo(@tpoff (x)), %00 R_SPARC TLS LE LOX10 x

0x08 add %g7, %00, %00 <72l >

# %00 - TLS BEO7 RLANEENS

sethi M47IZ R_SPARC TLS LE HIX22 HEIEZEKL. or Ml

R _SPARC TLS LE LOX10 MELEZAEML £, U h—Iid, FETARET 7 1)L TE
HINLZ BRIV OBHNETLS A7y MM, INSORREZEREGLET. &
TR, FHECEULEIIRETT,

SPARC: AL v REIFEBOBEEDY 1 7

RDFEIZ, SPARC FHICER SN TIS BREZRLET. ZOXRDOHHIZ. KDFE
FLHAIZERHL TWET,
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@dtlndx (x)
TLS index MHEKZRFFT D202, KA 71y bT—7IVNICHER L2 D
DL FUZEDYTET, ZOFEMIE.  tls get addr() ITESINET.,
DL M ZBRIDIGHHIE. 20D GT I NIDIEORADOITMIDY R
L ATHEBRINE T,

@tmndx (x)
TLS index MEKZRFFT D20, KA 71y bT—7IVNIZHER L7 2 D
DL FUZEDYTET, ZOFEMIE.  tls get addr() ITESINET.
DOHEEAED ti_tlsoffset 74 =)V FIL 0 IZERE I, ti _moduleid [FFES T
ICHIDIAENE T,  tls get addr() FFOHILIE, B2 TLS 700y 7 DBHLA
F 7ty FERLUET,

@dtpoff (x)
TLS 70y 75 OMM tlsoffset Z3tE L FT,

@tpoff (x)
FN7R TLS 70w 76 DA DN tlsoffset ZatH L £, ZOffElE. TLS 7
RLAZFHETH0ICAL Y BRA 2 FZITBEIMENET,

@dtpmod (x)
IR s EBFOAT O FOEFEFGELET,

%8-7SPARC: A L v REFEBOHEEEDY 1 7

E:1 & Z4—ILE FTE

R_SPARC_TLS_GD_HI22 56 T-simm22 @dtlndx(S + A)>> 10
R_SPARC TLS GD LO10 57 T-simml3 @dtlndx(S + A) & O0x3ff

R SPARC TLS GD ADD 58 &L R_SPARC TLS_GD ADD ZZ
R_SPARC TLS GD CALL 59 V-disp30 R _SPARC TLS_GD CALL ZZ%H
R_SPARC TLS_LDM HI22 60 T-simm22 @tmndx (S + A)>> 10
R_SPARC_TLS_LDM_LO10 61 T-simml3 e@tmndx(S + A) & Ox3ff
R_SPARC TLS LDM ADD 62 7zl R_SPARC TLS LDM ADD ZZH
R_SPARC TLS LDM CALL 63 V-disp30 R SPARC TLS LDM CALL ZZH

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 2L R_SPARC TLS_LDO_ADD %#Z%:
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)) & 0x3ff
R_SPARC TLS_IE LD 69 7xL R_SPARC TLS_IE LD ZZH
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%£87SPARC: AL v REIFHEHBOBHEEDY 1T  (FKX)

E=Y01 & Z4—IVLE FTE

R_SPARC_TLS_IE LDX 70 7xL R_SPARC TLS IE LDX ZZH
R_SPARC TLS_ IE_ADD 71 7&L R_SPARC TLS IE ADD ZZH
R_SPARC_TLS LE HIX22 72 T-imm22 (@tpoff (S + A)

COXEEEEEEEEEEEEELEE) >> 10

R_SPARC_TLS_LE LOX10 73 T-simml3 (etpoff (S + A) & 0x3ff) | 0x1lc00
R_SPARC_TLS_DTPMOD32 74 V-word32 @dtpmod(S + A)

R_SPARC TLS_DTPMOD64 75 V-wordé4 @dtpmod (S + A)

R _SPARC_TLS DTPOFF32 76 V-word32 @dtpoff (S + A)

R _SPARC_TLS DTPOFF64 77 V-wordé64 @dtpoff (S + A)

R_SPARC_TLS_ TPOFF32 78 V-word32 @tpoff (S + A)
R_SPARC_TLS_TPOFF64 79 V-wordé4 @tpoff (S + A)

WS DONOFEERMIZIE, HMRFE2BATERNEEL KT,

R SPARC_TLS_GD ADD
ZOHEEIX. 6D A— R —4 2 AD add MY 7 & fMITET., coT R A 2%
WHERAENDLPAFIE, =T 2 ANDOEIIOL VAL TY., ZOHAEIC
Ko TH 7 MNHF 5N %m4ld, R_SPARC TLS GD CALL HEEICL > T I/
I 5N5 call MAOFNCENNE T, ZFUT. U > VRERIC TLS ETILEH
T 2DIEAINET.

R _SPARC TLS_GD_CALL
COBBLEIL. _ tls get addr() B ZEZMd % R _SPARC WPLT30 FliE &
FUCXDITUMHEEINET, ZOHAEIL, eD A— R —F 2> AD—HTT,

R_SPARC_LDM ADD
COMBLEIL. LD A— R —7 > ADERAD add MY 7 ZfHF £, cor R
AHIFEHSINBD L DAZIE. =T P ANORIIDL P AFTY, ZOHEE
Lo TH IR 5N 54, R_SPARC TLS GD_CALL HElEICEK>TH Y/
DT 5ND call MFORICENMNET., J3UL. U >V wRERFIC TLS ET )V %
BITd 50 HINET,

R _SPARC_LDM CALL
COMAEIL. _ tls get_addr () BAZZ M I % R_SPARC WPLT30 FlilE &
FUEDICUHEEINET, ZOFHAEIEZ. D A— R —F 2> AD—#TT,

R _SPARC LDO_ADD
ZOBEEEILX. 1D I— R —F > ANDORED add Gy V&MTEd, 32—
Ry = AORETHHEINDI ATV 7 RLAZED LA, 2O
FICBIFIHRADL PAYTY, UKD, U H—3T—REHBTZIDL A
H e TELLDITRDET,
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R_SPARC TLS IE LD
ZOBEBEIL. 32EY FD IEdA— R —7 2 AND 1d MFIy V&£,
ZHUE. U URERIC TLS BTV EBITT 20 INET,

R SPARC TLS IE LDX
COHEKBEIZ. 64EY RO IEI—RI—7 2 AND 1dx My 72T %
T, ZHUE, U URERICTLS BT ERBITTA-0IEHEINET,

R_SPARC TLS IE ADD
ZOBEEBEIX. IEJI—RI—F 2 AND add iFICyY V&2 ET, coT RA1 >
FITHERAZIND L PAYIE. =T ANDORAIDOL P AY T,

x86: AL w REBFEEANDY 71X

x86 Tld. TLS "NOTY 7L AW FOI— R —r D AEFIEFHTEET,

x86: General Dynamic (GD)

ZOA—RI—=F AR Eb—RNTHD, IEF T/ b EERFETATHE
T7ANVDOEESTHHATEET, 20— R—F 2R FEF TPV M
BROEIETRIRE T 7 1 IVNDIEE TLS B Z S| TE £ 7,

% 8-8 x86: General Dynamic AL v FEIFEROY /A d—R

VR
d—ko—o 2R MEDBERE iz
0x00 leal x@tlsgd(,%ebx,1),%eax R_386_TLS_GD X
0x07 call x@tlsgdplt R _386_TLS GD_PLT X
# Seax - TLS Z2¥OY RLANEEND

VR

RUNBOBRE 12
GOT [n] R_386_TLS_DTPMOD32 x
GOT[n + 1] R_386_TLS_DTPOFF32

leal fifild R 386 TLS GD MEEZAEMRL £9. ZOHEEIL. £ x D
TLS_index MHEARZRFFT 2 EBZRIEA 7y b T —TINICEIDETD LD,
U2A—IZHRUET, U2h—d, 2o LWweor T2 hUIZ, GoT NS DR A
Tty hERATZILICES T, ZOHRBEEZNUML £,

HAABT T LI M T I AExDTLS T Oy A T v 7 AFETREETA
727z, U > —id, ETRY > —ICX> T I NB L DI, coT Il T

R 386 TLS DTPMOD32 Ffili# & R 386 TLS DTPOFF32 HlEZREL £9., Ak
SIN/ZeoT T MUDY RL AWK, tls get addr () MOHLDZDIZL T A
% seax [T HAAENET,
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call frf¥ld, R 386 TLS GD PLT MElEZAEKL £9 . ZOHEEIL.
__tls get _addr () BABOOMUHLZ#EET 2D 2 —ITHRL, call
T%&GD d— R —r > AIHEEMITET.

call MFIE, leal MEOERBICEHBET DZHENH D T, ZHUL, J— REHZ2R]
EICT 720D ETT,

x86: Local Dynamic (LD)

ZOA—RI—=r 2 A, HEF T2/ bELEEZENETAIREY 7 AV THATE
¥9, 20— 2AE ZRELTHECA T 27 FNICHES S 7z TLS 2825
RIDGEITHERL X9 . BIR tlsoffset VU 2V HRERHIRE G A AIREIR Iz,
__tls get_addr() MU LIE, LD A—RI—F > AZALTERINLTAX
TOY RV OBIFEIFRH L ZEI2 1 EETTTAET,

% 8-9 x86: Local Dynamic A L v FEHEKOY 7 Aa1— 1

) PN
R D MEADBEE W
0x00 leal xl@tlsldm(%ebx), %eax R_386_TLS_LDM x1
0x06 call xe@tlsldmplt R_386_TLS_LDM_PLT x1
# seax - BIEOA TPz hD TLS TOYv I DT RLANEZENS
0x10 leal xledtpoff (%eax), %edx R_386_TLS_LDO_ 32 x1
# %edx - O—A)) TLS &M x1 OF RLANEFENS
0x20 leal x2@dtpoff (%eax), %edx R_386_TLS_LDO 32 X2
# sedx - D=L TLS £ x2 OF FLANEEND
Pz
KRB DOBEE W
GOT [n] R_386_TLS_DTPMOD32 x
GOT[n + 1] <73L>

wAD leal fiid R_386 TLS LDM FALEZAEKRL X9, ZOHEEIL. BEOT
TY 27 h® TLS index MiEAZ R FF T B Z KA 7y hT—TIVNICEID
BTHEDS, U H—ITHERLET., U A—d. ZoH LW > F—T)IVT> K
JiIZgoT M5 OMxtA 7y hERATEHIEICLS> T, ZOHEEZUHEL £7.,

HARAFT T2 b 2T 7 AFFETREE TR S W zd,

R 386 TLS DTPMOD32 HALENMEM I 4. HEEMAD ti tlsoffset 74 —JVRIC
TONMEDAENET., call MFICIE. R 386 TLS LDM PLT MALEICK>TH Y
M5 NET.
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#FO—J)V> 2RIV D TLS F 7ty MEU > 7 RERICR#E S NS 2D, U 2 h—iF
INSDOEZEZEEDIABTT,

FHRENMEBOO—HIV Y PRIV EZBRTDEEICIE, IR TLS 7Oy 7O
HETY RLAZEETH I—RZ21EZTERLET. D% &2 2>RIIVOT RL A
OFBEIIZZOREEY RLANMERAIN, FEIcT1 77 20T ZE3H0 F
A,

x86: Initial Executable (IE)

IEETIICIE2DDO—RI—F 2 ANELELET., TD1DIE, GOTRA ¥ %
RT3, MEBEIEKELRZNWI—RATYT, 5120 —7 > Xd. coT RA1 ¥
EHEALEW, MBICKETZ2I—RATYT, E5500—RI—7 22, HINE
fTRIBE 7 7 AV TORERTEET, 2HH5Da—RI—F 2 Ak, FDETHRE

Ty AN, £EETOCAOEFRICHEAAETNEIEEZDO]ET A TIUNTESE
SN TS 2R ESRBTEE T, ZOEFIIE. O AORERBICHEAATN S
HEIA4TTUND TLS B ZBRT 2 EIFTEEE s

% 8-10 x86: P& (K TE L 72\ Initial Executable A L v REHFLEHOT7 7 A I1—R

. VR
dI—ko—= >R MED B E g
0x00 movl $%gs:0, %eax <2l >
0x06 addl xegotntpoff (%ebx), %eax R 386 _TLS GOTIE b4
# %eax - TLS 2RO T7 RLANEFENS

VR
FUEBDBEE %
GOT [n] R 386 TLS_TPOFF x

addl fMlE R 386 TLS GOTIE MEEZAML 9. ZOHEEIT. > >R xd
HH2 TLS & 7y b ERET 2HEE KA 72y b —TIIVNIHER T 5 L5,
U H—IZHRLET, ZOEE, coT T—7IVICHT 5 R 386 TLS TPOFF Fid
EiE, RUBOREBICEINE T, HET, ETREY > =02 2RI x OFR7R

TLS 7t v hZHDIAB LT,
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% 8-11 x86: P& IZHKTE T B Initial Executable AL v REEEH DY /A a1—R

PZIN
I—R—T >R VI D BEE iz
0x00 movl %gs:0, %eax <72l
0x06 addl x@indntpoff, %eax R 386 TLS IE x
# Seax - TLS AHDT RLANEEND

PZIN

KW DHEE iz

GOT [n] R 386 TLS_TPOFF x

addl MHIE R 386 TLS IE HEEZAKRL T, ZOMEEIL. > >HRI x O
7% TLs A 7ty b ERAET HEME RS A T2y b T —TIIVNIERT 5L, U
SH—IHRLUET, O —F D AENEITKE LIZWEREDEENIT. coT
RAHVLIAIOF Ty hENLTTIERLS, EREINS cor T2 MU ICHESEE
MAMEASINDHIETT, TOEE, GOT IZHT 5 R 386 TLS TPOFF HiE
. RUHORBICENNE T, HET, FETREY 2 =02 2L x O#HIR TLS
F 7ty hEMOAAET,

RD2DDI—7 > ACFET LS. ARSI Tty R EEEEDAD Z &
ICE-> T, 28 x D (7 RLATIIELS) NEEHARD Z ENTEET,

% 8-12 x86: N.E IZHKTE L 721 Initial Executable BIfY A L v REFE LB DT 7 A 32— R

) PPN
el S T MEADBEE Y2
0x00 movl x@gotntpoff ($ebx), %eax R_386_TLS_GOTIE x
0x06 movl %gs: (%eax), %eax <72L>
# seax - TLS BHOT RLANEFEND

PUR
KRLEDOBEE N2
GOT [n] R 386 TLS TPOFF x
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% 8-13 x86: ML IZHKTFE L 72\ Initial Executable AL v REEEHOTY /X a3—R

UK
I—R— 2R VIEADBEE y12
0x00 movl x@indntpoff, %ecx R_386_TLS_IE x
0x06 movl %gs: (%ecx), %eax <Ll >

# Seax - TLS 2EKO7 RLANEENS

P2
RUEDOBEE v
GOT [n] R 386 _TLS TPOFF x

BEDOY—7 AT, LD secx Tld/a< seax LI AV ZEHAT S L, BYIOM
FEIENA FEEEZIT 6N NRICRSWTREENDH D FT,

x86: Local Executable (LE)

ZOI—RI—=r 2R, BETIREY 7 1IIVANS, RACT7 7 1IIVNTERS N
72 TLS BRI HDICDOAFEHTEET., ZDHAE. U/ tlsoffset 3V
CURRERNCRE E N, ETROBEIIAETT,

% 8-14 x86: Local Executable A L v REFERDOTY /A 21— R

) PZN
dA—kR—=T2R D BEE 2
0x00 movl $gs:0, %eax <zl
0x06 leal x@ntpoff (%eax), %eax R 386 TLS LE X

# %eax - TLS BROT7 RLANEFENS

movl frfrid. R_386_TLS LE 32 MEIEZAERL £, U H—id, EfTrlaE
Ty AIVTERINIZY DRIV ORI TLS A 71w Mo, ZOBEEZ BEH#ESS
F9. EfTRICIIUEIIAETT,

RO —7 > AMAT 5L, FAUBLBEICKOER x D (7Y FLATIRER N
BTV RATEET,
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% 8-15 x86: Local Executable Z L v REHFLEE D7 /XA d1— R

R
A—ko—4o 2R VI D BEE iz
0x00 movl %gs:0, %eax <72l
0x06 movl x@ntpoff (%eax), %eax R 386 TLS LE x

# seax - TLS Z2HOY RLANEENS

EEDT RV AZFETZOTIIRLS, ZOEENSHAADMND BW0NITZDOEEIC
RELIEVWENVNSHEIL, RO —F 2 AEHHATEE T, ZOHITIE. xentpoff
WWEABAZAMESE L TTIEAR<HSY RLAELTHEALTWET,

% 8-16 x86: Local Executable Z L v REHEKDOTY /A 21— R

) PPN
d—bk>—o 2R MEADBERE 2
0x00 movl %gs:x@ntpoff, %eax R_386_TLS_LE X

# seax - TLS £HOY RLANEENS

x86: A L v REEHEIBOHALEDSY 17

RDOFEIZ, x86 HICERI N TLS HEEZRLET., ZOXRDHHIT, ROKLLH
HIZEHLTWET,

@tlsgd (x)
TLS index K ZIRFFT 5720IC. coT NICHIKE L2 DD M Z2E| DY
TET, ZOMERIZ.  tls get addr() KEINET, TOITNJzES
BI2mFE, 2D0GT T MIDOIBEDORAIOL FJITHEINET,

@tlsgdplt (x)
COMEEIL. _ tls_get_addr () BAZZMT %5 R_386_PLT32 FLE & [F
CLHIcEanET,

@tlsldm(x)
TLS_index MEEARZRFFT 57212, coT WIZHKL/=2 DD b Z2E DY
TET, ZOMERIZ.  tls get addr() KEINET. TLS index D
ti_tlsoffset 74 —JVRNIF 0 ITERE SN, ti_moduleid IFETRHITHD 5N
X9,  tls get addr() MEOHILIZL, #72 TLS 7O v 7 Ota+ 7t v b
ZRLUET,

@gotntpoff (x)
GOTNIZ1 DO MU ZEEDYTTHS, #RTLS 70y 75 DA
tlsoffset ZAL CINZEMMILL £9. ZFUL. R 386 TLS TPOFF FHiliE
2 U TEITRICITObNE T,
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@indntpoff (x)
Z DRI egotntpof £ ITPTNETA, MEICKEFETS2I— R THAINET,
@gotntpoff 1F. movl AN ERIT addl MAEND GOT DIFLFEMN S DFX coT
A0y h7 RLAIERINET, eindntpoff i&. #ikt cor A0y F7 RL X
IR I NE T,

@ntpoff (x)
B2 TLS 70w 705 DE DOFK tlsoffset ZFIHEL X,

@dtpoff (x)
TLS 70w 75 OFX tlsoffset ZEELET., ZOMEIIMEDOHEEE LT
AaEn., BEOL P AYITIIEEMTSNET .

@dtpmod (x)
DIURIN S IMMEEND ATV FORITFEFAELET,

%8-17x86: A L v REHFHEBOHEEDY 17

E2X:D) B Z4—IE B

R _386_TLS_GD_PLT 12 Word32 @tlsgdplt
R_386_TLS_LDM_ PLT 13 Word32 @tlsldmplt

R _386_TLS_TPOFF 14 Word32 @entpoff (S)
R_386_TLS_IE 15 Word32 @indntpoff (S)
R 386 TLS GOTIE 16 Word32 @gotntpoff (S)
R _386_TLS_LE 17 Word32 @entpoff (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)
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nli

ot

mapfile DA 7 3 >

U2A—3. BEENES 72V NOATT® > az, AfERF o1 7 v 1 IVA
DT A M, BEIZADRRAYTISANT U E T, MBS % mapfile & -M &
Ta THRETUL. U A—0WEOR BT O EEETETEET, £k,
mapfile ZHL T, FR LT A2 FOER. BHEOEE, BXUET P HILDO/N—
Va EREREROEEEETTEET,

EF-mapfile A7 aafHTZE, EfrSNABWHA T 7 AV EBBICIERTE
F9., UH—Id mapfile AT a > RBLTH, ELWHAT 71 IVEERTE
7.

mapfiles Y > F)UF. /usr/lib/ld T4 L7 RUICH D ET,

mapfile DG &L

PR D 5 DDA RE mapfile AN TEET,
T ITANEF

SRR

v ainst AL MADIEFAFT

YA X HRIVES

7 7 A IV R

ZTNETNORRBEROITICE N2 ZENTE, RFICEI ao 22 f0niE »
<OTHZEH (BAT2EY) EANS I ENTEET,
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B, AL NESORIC, MISMTEREZTERLET, BT A NEESLTH
5. BT a iNeEDR T AL RO—ERICb5MEEELET. WInfHiTEot
TAL NERIICEERTIC, MISMTHERGDVIETA XL >HRIVEEEZANLE
BE, HABRADTET AL NUANDEIT A MZiE, T 74 MNEERfEInE
T, ZOFEOET A MI, TBRMIC) B3N8 A MNIRDET,

YA XL PHRIVES, BEXOT 7 1 IVEIIERIE, mapfile DEZITTHAND T E

MTEET,

DBOETIZ. TNZNOHRRICOVTHHLET., IXRTOMCEHBPITOWNT, X

DEILNEHINET,

B BEROXFOLCRY, §XTOIOY, FIa0), %48, @Bl =0
FFEOLTFEANTS

n (RMACE) TRINAZZ D RUIETART, #URbOTEEMRAD
[P TELULERTZEND L 28%T 5

{L+E. M OEREFENLE 2EKT S
[ (MEEREE 2E%T 5

® section names & segment names (&, Cakhl T &R UKANZHEN, EUA R
() BIXFELTHDNS, LA bss FIEH72 4R

®m section names. segment names. file names. BK symbol names IT

WBAXFENLFORNRD D, ENLSNDEDITIZACE E/NTF ORI

n ZEEXNT (HDWEBITXT) 1F. BFORTB L OLRTCEORLSMNIEZITTS
A5

B # TIHREDYITTRDZIA L M, EAXFEZAND ZENTE SR THN
. EZITTHANS NS

YA RNDES
I A NOEECED, W7 7 AL NES A > NEERLE D, BEOE

TA N NDEHEEEELZOTEET, BFEOEIT A MR URIICERLED
D, HBEWIELLTICERNRS 4 DOMARABEZIT A RD1 DO ETTY,

TIAL FOEFEBUT O TITNET,

segment name = {segment attribute value}*;

#% segment name IZX LT, fEE DD segment_attribute values Z{EED
IEFFTHREL . TNTIUIZEAXFTRYDET, VA MEEZEIT1 DOEE
JZ2IEETEET. B/ AL MEEBIEDREZ, ROKITRLET,
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% 9-1 Mapfile 27 A > @M%

B &

segment_type LOAD | NOTE | STACK
segment_ flags ? [E] [N] [O] [R] [wW] [X]
virtual address Vnumber

physical address Prnumber

length Lnumber

rounding Rnumber

alignment Anumber

4 DOMABRABET AL FFEL. UFOFT 7 4 )b MEMEEZ R L X7,

m 5F A b -LOAD, ?RX., virtual address & physical address & length
13fEE2 L. alignment I3 CPU Y1 VT &ICT 7 4 )L MIRT

m 5 —4% —LOAD. ?RWX. virtual address & physical address & length
13fEE/2 L. alignment fEIZ CPU Y A1 7T &ICT 7 4 )L MMTRE

® bss- M%), LOAD. ?RWX. virtual address & physical address &
length I3FEEMR L. alignment & CPU ¥ 7T &I2T 7 # )b MTE%E

m R - NOTE

T 72 E T bss BT AL FRENTRESNTVET, ZOME—DATIERD T
b% SHT NOBITS ¥ 1 7Dt/ aid, 7—F LI AL MANTFY 7 FrInk

9. SHT_NOBITS ©Z I 3 »Difflld, £7-12 Z2ZML TS, o & HHH
2 bss HE ZXRITRLET,

bss =;

ZDEET. bss BT AL MEREEZTEET, §XTD SHT NOBITS 7
Taid, TAEITALRTIERL, ZOBTAMIEDFXY TFrEINdES
D ET., ROEMABLES., MO AL MIbBEHINSGT 74V MEFHL T
ZOBT AL NOEFDTONET, EEEFTLTET AT oBENEEZEET
5ZEICKD, BTAS MERERICLED, BELEZEEEMGLEDTHZE
HTEET,

U > H—1d, mapfile ZHAMBDEIC. TNEDET AL MNEF I NZL D ICEHE

LEd, i, 312 XR—2D Tmapfile 7> 3 > OFIifE] 2SR T30,

YA RNESEANTIEG, LFTOZEICEBRLTIEI N,

 HFITE CERBEFUEAT. 165k 10 . HD WL S ERNHEZ S

B V. P, L. R\ BT A EEFOMIIIEATZEZ AN TIEINITAWN

® segment type flil3. LOAD. NOTE. F72ld STACK DWTIh. KRIFEDHE.
F74)V h® LOAD IZRESND
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® segment flags fHIE. RIFFAEO AIEE . wIIE S AL ARE. X ILFEITHAIEE. O
IFIEFEZE KT, BERIFT » & segment flags HZHEKT B4 D7 57 DRI
I ZEAXFZEANTIEWIT RN

m LOAD B/ A2 h®D segment flags fEIL. HIHIET rRwx 12725

B NOTE B/ A2 MZld., segment type USNADTT AL MEMMEITHID BTSN
W

B STACK fED segment type N 1 DFFFIE N5, segment flags N HEREI N
TCITA DY I ABERETEZR/RETES

n BERMICEE I NI A2 FTId., segment type flild LOAD.

segment flags ¥ RWX. virtual address & physical address &%l
EFWHE, &L TESITESIRIC/R 2

F-U2h—E 1 DRI AL FOBHEICEDONT., HEOEIT A RO
RUASREIZHELET,

m LOAD B/ A MZiE. virtual address {E¥/1d physical address fH.
BERUORKRET AL FREZPRNIEETES

m U ANT? O segment_flags flENH > TH EITMBBRNIES, fEIZFH A
DART], FHZIAAHART], BIUOETAEITRS

® alignment fEIE, BT A2 MOHBAIOKREY RL AR T 2BICHEDONS, Z
DOEFNL, BIEEINLCT AL NCETEET S, TOMDET A2 NI, &
D alignment WAEINBWRD, T 7 4)L s OEFINfEHN S

m JEMfl virtual address. physical address. length OWTINNNREE S
NTWRWEES, U= 7 7 AV EERT ST, NS DEZERET S

m EU AL RMIHLTalignment ERNHEE I N TWRWES., HAAAROYIHIEIZ
RESNS, PIHEIZCPUIRKIDRELZD, VI FIzTDN—=23 &> TH
R22560H %

® virtual address EFEFUEDW HNELT AL MTH LU THRESINTVWSHA,
virtual address OFMNEILEINS

® virtual address [HEZ A X MIHLUTIHEESNTWSEEG, 70V I 4
N —DEFN T ¢ —)b B2, #IHEORFMENEE SN D

® rounding ML AL MIH U TRESNTWLHEG, TOET A2 bOREY
RL ARG ZSNMEIT—HTHROT RLAIZADENS, ZOfEI. FEE DX
RERDVIT AL MTLABNRRN, ERANSNRNE, idfrbign

F-virtual address EDMEEINTWDGE, 7 A2 MIZOREY RL A
BPNET, PATLHN—FIVOEHE. ZOHETELWERNERINE T, exec
(2) ZHLTHEAT S 7 7M1 IIVOFE, TOHETIE. 7 A2 FRXR—IEFITH
T BHIEL WA Ty h2RFFLIEWZD, RIERHT 7 7 AIVMERE NS Z &I
120 ET,
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PE 777K, ORI AL MIMENE T, ZOZEOEST AT M, BEMNT S
Nzl abNEIELERA. ZORT ALY MIETTOV T LAICDNTORIEE
T&E, LoaD T, BRI BIOEIINIEE SN THWRITNTRD A, ZORED
TUAL MNIBERERTHILEHTEET,

N 771K, ELEAY Y —, BEXOMEEDTOT T LNy T —& B DFH A H
TRER A R O—ERE L TEDDIMEINEHIETEET, KR ELRNWY

&, ELEAw Y —BLAR 70V I a v &=t BIOLT AL MNTEENFET, &
NEDANY Y —HNOFHRIL, T SNTZA A—JNT @FITETRY -k
NFHINET, 2NA T alz2lHTHEE. A A—TVORIMT R L AENRY]

DETANOBRIIDE7 > a o THIBENET,

2075V EMHATSE. HAT77AMIVNOR®Y > a > OlEFzZHTcEEdT, 207
I A TD -xF AT aERDbETHESLDITB>TWET, 77y 1)L
B oxFATTalEFoTALIMNTEE ZTOT 7 AIIVNOEEED, text &
7 a ERUBHZEDOHEOYEYZ > a VICBMNET, 265Dt r 3 .

. text%function_name &N D AFIICIED £,

ZEZIE main(). foo (). BEWbar() D3 DOMEKZERDT 7 (I E -xF 7
TarEFoTALMINTBE, HEBWREA 727 b7 7 A IVIMER S 1. 3
DOBEEDTF A RN textsmain, .text%foo. BN .textsbar EWILHID
Ty a itiEINET, xFAT>aid1 o0tk r a2 ic1 DOBEEEED
MTHDT, B2 a  OE&EHHT 57701 20 77725 &, ERICIZBEE
DIEHBZHIEHT D LI/ ET,

ROI—F—FFED mapfile ZHRiF L E£T

text = LOAD ?RXO;

text: .text%foo;
text: .text%bar;
text: .text%main;

BADEZICED, 20 777N T I3V EDTFA T AL MZHEEMTFENE
ER

V=27 7 1INV OBEBEBRDNEFN, main, foo. BIWbar OEHE. WKL ET
T027 5 M2 foo. bar, BEWP main OJEFCREENEGEENET,

ECARTOFPIEEZEZRNRETIEE,. 7y MIIVADIRTEITDILENHDET, 20 7
T ERETHE, mapfile THRESINZERBVITEY v a > OIEFMH TN TN E
9, 2EZE. BHEE bar () W77 M) a.oBLUb.ollH>T. 77 1) a.o
DB bar() 2. 77 1)V b.o DB bar () DFIICE<SHE. mapfile DT>k
JITROELDIZRDET,

text: .text%bar: a.o;
text: .text%bar: b.o;

ROLY MY BH EIZAEETY.

text: .text%bar: a.o b.o;
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LinL, 77A)va.o DB bar() 7 71 )V b.o DB bar () DEIICEMNINS
ZERRIESNET A, 2BBOERIT., BRERNTHITERNWZD, BEDHLER
AJO

XIS FEZR

KSR, ANEr72az2E0X T A2 MR AT T 270z
CATIBEAET . BRI, S Teot s A > hoLaiEfiREL. ARiZTE
LRI A L MTHIMIT T 5201t a D@tz ESTRENEHEEL X
T FFEDET A2 MBI 572010 > a o> Thizidhidiz s zn
t 7 a @Ml (section attribute values) Dt v hd, TOEIT A I

DO ITZ> I AR ERENET, W7y MIVNDIRES NI A Mot
2arEBELIE, 7 alPBe A MO b T O ARMEITERICERL T

WAHRENH D ET,
FISHTHERIIZLA T O L S 12N d 0 £,
segment name : {section attribute value}* [: {file name}+];

T A2 b4 (segment_name) IZH LT, EEOKEOEY 2 a VIEtkE
(section_attribute values) ZEEDIEF THE L. TNETNIIZEAXF TKY)
DET, /2 a @Bl liZ1 DOERETZIRETEET, file name B &ff
ALT, HED .o 77 MINVICHEKRT B> a P ZFIRET S I EBARETT,
o alEkEEZTOAMEIRE I-2ITRTEBDTY,

s92t v alElt

o avEl &

section_name EROREMZEs a4

section_ type SPROGBITS
SSYMTAB
$STRTAB
$REL
$RELA
SNOTE
$NOBITS

section flags ? [[MIA] (01wl [[11X]

ST RE AT 256, LTORIERL TIZE W,

m  [IZ#1F7z section types M5 1 DDEZEEINT 5, LildD section types
IFHARENTND, section_types DFMIZDOVTIE, 191 R—2D T2
ar] B
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® section flags fHIE. AFEID M TrlEE . widFHSZIALFIEE, x 13FETAHE.
E % DT T 7 DRNTEERF (1) MDNWTWBEAE, U h—Id, 73 UNHRESN
TWRWZ L 2R %, section flags HZMHEKT 5 EEMAF, KEERF, BX
Ml % D7 Z 7 DRNCIFZE AT 2 AN TIEWIT 720

B file name ([ZI&, 77 MV L L TIESBRARTZ *filename /21F
archive name (component name) O THETE 2 (Hl.
/usr/lib/libc.a(printf.o)). U2 H—id. 771N LD EFzv L
AN

B file name 2 *filename DERIT/Z>TWBHFE, U H—13a~ > RITTH
EINZT 71 IVAITK L basename (1) E[EZFEOUHEFT/2-> T, HHEINL
filename ED—HZEZHARD, SVHANIL, mapfile TIHET % filename
13, A RIFTERESINZ T 7 TIIVEADOBRBEDED 2 NEETIUT I W, 4
13310 X=2 D ST ol 228

n JSUREDORIC -1 AT alE2FoTWT, -1 3 72a0E0I1TIY
WIRIEDT 4 L7 MUICHBHE. mapfile NOTA T 5 E—HI®57=0DIC
mapfile ND T 75U DEIT ./ (HDWI/NNZALHEME) 21T 208N 5

n BEOHNET AL MIOWTEROERTERETE S, LEAF, KITRT—
HOWERETD ZENTES

S1 : $PROGBITS;
S1 : SNOBITS;

1 D07 A2 MWL TEROIS TR 2R T 2 2 &1, ot s
va VIEMHEZEIRE T 72D DME—DHIE T,

B 1D0EI T a RO NI D ARBIIERT LI END D, TOHA.
mapfile TRIICIZY b T D ARENEH L e T A "RMEONS, T2E X
13, mapfile BEAFDXI RO TNDET S

S1 : SPROGRITS;
S2 : SPROGBITS;

ZDHA, SPROGBITS 7 > aid, BF A2 bk s1icwhinfiiroinxd,

YT A NNEY > a > DliER

LRDES7EBRLZMED T EITKD, A MAICEY 23 2 2RET ST 215
ETEXT,

segment name | section namel;
segment_name | section_name2;
segment_name | section_name3;

Lo TIEESINEE > a vid. ITRTOARIBLEY 2 a > DR,
mapfile ICHIE TN TVBIEF CTREINET,
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YA X RIVES

YA XL DRINVESEM > T, FBELIZET AL OV A X&/NA b TR R
DIURNEERTEET, ZOTCRINE, AT T 7 A INVNTERTE X
To PA XL RINIROMLTESLXT.

segment_name @ symbol name;

symbol_ name IZI&, fEEDES/R CHBAITEEETEET. U —Id,
symbol name DX ZEFT v/ LEH A,

7 7 A IVHETER

77 AVHIEFERICK D, WEA TP FRNOEDON—2 3 > DERZY > U Rk
FHCHIHATRBIC T 20 28 E TS XY . 7 7 MIIVHE X TES L £,

shared object name - version name [ version name ... ];

version name (/N\— 3 >44) IZid, #§E L 7z shared object name (:FH 7
PV M) ADN—Ta VERLDBADET,

XA VT Dl

UF3a—Y—FHED mapfile DHITY ., EZOEFIL. FHHOEZDIZIOFZHDT
9, EBRITIE, BFOLEDERZTD, mapfile ITEHEENET,

#l9-1 L—H —EFKD mapfile

1 elephant : .data : peanuts.o *popcorn.o;
2 monkey : S$SPROGBITS ?AX;

3. monkey : .data;

4. monkey = LOAD V0x80000000 L0x4000;

5 donkey : .data;

6 donkey = ?RX A0x1000;

7 text = V0x80008000;

4DODHLZDET AL RN ZOHTERFHOHNTNET, BERONIZES SNt A

> b elephant (1fTH) ¥, 7 71 )V peanuts.o BL W popcorn.o N5ETRTD
datatZaEaZITRDET, *popcorn.old, U H—ITHEZAHNEHTXT

@ popcorn.o 77 AINE—HLET, 771 BHEOT A LV NJILH DN
3HDFERA, 5. /var/tmp/peanuts.o NU I A—IZREINZHEG. NI
13 * DETSAT N WNW/=® peanuts.o EId—H L £ A,
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BERONIZES I NIZtET A2 b monkey (2 17H) 1X $PROGBITS B L UV TrlEE
REFTTOS T L (28%) OFIFICE>TNBETRTOEY > a >, X512 .data (3
TH) EVWSEFHIDTXRTOEY T a (B A2 K elephant ICASRNS72HD)
ZZITWMD £9, HIDITT section name [lsection type & section flags O
EPMEEINTNDD T, monkey TZ A MIAS .data 2l a i,
$PROGBITS &2 WIAEY THIREAREfT 7O/ I LA TH 2 LEEIH D £ A,

fand] DOBEfRIZ. 2 fTH® $PROGBITS & ?aX DRRICREND X DI, FUITD
BYEOMICEEL XS, lTor) OBERIZ. 2 f7THD $PROGBITS ?aX & 3f7H®
.data DERICREINZ L DIC. BEOFTICEEZNZRECES A2 NOBEORBICHE
ELET,

monkey 7 A > M3, segment type 7' LOAD. segment flags /' RWX.
virtual address & physical address [JMEFEE, REICEIOMEIL. IHIMHE S
L T2 ﬁﬁfﬂiﬁa)ﬁ\] WEEINTWET, 4f7THTIE. monkey @ segment_type
IS LOAD IZRE TN TWET, segment type BERZEDSRWED, Liﬂji
H A, virtual address ffild 0x80000000 IZ. &K length fElT Ox4000 ZERAE
INTWET,

5fTH T3, donkey U AL FEEERONICESFL TWET, T2 T A
3. ZOITNTD .dataZ3asz2Z0ET AL MIRDAETBELDIT/E>TW
£, EERICIE, 3TTHD monkey DL h I AFKBEIIINEDET T a > DITXR
TZHRDATDOT, Z@t’ﬁ%?]\bik%t’ﬁ‘?ﬂ‘/ﬁi%@iﬂ‘h 6 fTH T,
segment flags fEIT ?RX IZ. allgnment fEIX 0x1000 IZERESINTNET, TN
5DBEMEOmENET B0, BEEHENHET,

7ITETIE, TFA MBI A2 D virtual address fE% 0x80008000 IZFE L
EJCIN

I—H—FHED mapfile OFNL. FHHAOZDICELEZHTLIIICHRFTF TN THE
T, ROFITIIMBDIEFZEZELREL TEEERITTNHET,

1. elephant : .data : peanuts.o *popcorn.o;
4. monkey = LOAD V0x80000000 LO0x4000;

2. monkey : $PROGBITS ?AX;

3. monkey : .data;

6. donkey = ?RX A0x1000;

5. donkey : .data;

7.

text = V0Ox80008000;

RD mapfile DHITIZ. BT AL ALY v a D OIEF T EE > THET,

text = LOAD ?RXN V0xf0004000;
text | .text;

text | .rodata;

text : SPROGBITS ?A!W;

data = LOAD ?RWX R0x1000;

text B A hBIWdata BT A2 R, ZoOFITIEEODINTWET, 1f7HT
13, text B A2 D virtual address A% 0x£0004000 2725 KD, £/2Z
DET AL DT RLAGED—EsE LU TELF Ay ¥ —2 7007 5 ANy ¥ —%5
DIENEDICEFLTVWET, 21THE3ITHTIE, BT A FNEY > 3 > DJEF

(S I AR SR
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fiFEEcL, 2O AL T .text ¥Z 23> & .rodata V7 2 a > E
WD2DO01 72 ailiabd L IHEELTVET, ZO/ME, .text BZ 3 2id
AT R L A 0x£0004000 12720, T DEMEIZ .rodata B/ a vINEET,

text W7 A NERERT B2FDMD sPROGBITS 7 23 21d. .rodata &7

2a OBHEIZZEET, 5 THTId data BT A F2IREL. TORMET RL A3
0x1000 N1 MERTHBES R ITFNUIAESRNWEIEEL TWET, data 2R T 55
Hotrarbd, T7AIA1 A=JHND 0x1000 N1 MEFRICEEL T,

312

mapfile 47> a > O HHE

U > A—13, #UIHMED segment attribute values T4 DOMAABELT A
(text. data. bss. BEUWnote)., BIUIET 2HHEOH T T T EEREL
£9. U H—RBYIHMEZRZMIET 2 DITEERD mapfile [ IMEVWEEAN, I TR
DHEDHNE % mapfile IKENNTVSHDOELT, U A—NI1—H—D
mapfile ZUM T HEICEDL SR I ENR I DM EHHL £,

PIFIORTHNE, U > —OFHEZE mapfile ELTRBELAESDTT, U H—
13, mapfile 29 TIHAMSLENDOLDICHETZEZRAKLET, TOHBTY > —
13, mapfile Z#HAE o720, H5WITHIHIENDBINSCEREZIT/R>7Z0 LET,

text = LOAD ?RX;
text : ?AIW;

data = LOAD ?RWX;
data : ?AW;

note = NOTE;

note : SNOTE;

mapfile DE LT AL NEFIEHAWMSNIE. UTOXDICEIT AL NEFOME

UAREHBINET,

1. BT A2 b mapfile KHEELTHEST, [FU segment-type DD A
CEBREIETHHE. T T AL M TRTOR U segment_type OBEGF L
T A NORNTGEME N5

2. BTALEDHmAMSENZEE, BEFED mapfile IZF U segment _type D15
A2 EMIBWGEE, 7 A2 M, segment type fENLLFDNEFIT/ES L DI
BimEns

INTERP
LOAD
DYNAMIC
NOTE

3. T A2 hD segment_type » LOAD T. I LOAD AJfE/Rt 27 A > M
virtual_ address fEZERL TWHE, €7/ A2 M3, virtual_address
ENERINTVARN, HDNWEXKDEW virtual address D LOAD NEE
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SN T A2 ORI, L TENLD HKW virtual address fEOEZT A >
N DRICENNS
mapfile DEMIFHERVFEAMS N, RCET A2 MR LTI TIEES
N2 DO AR RO (D, DB T A2 NOT 7 4 )b s OMISFFER
DHE) 1T, fFERMENENET,

PNERSGH IS V) e

ELFR—ZADY > H—Db> EDHELRT —FHED 1 DE L THHNMTTHENH D
Y. WIHME mapfile ICRIRT ARG TGS, U > A—ICK DA SNE
¥ =Y —D mapfile [FTXT. HIHRIGMTHENICREDEZEMEZIZ L

HEEL XY,

— RIS (7272 L SO ERRAE U 7o) RIS UG 2K 9-1 ITRLET, T2 hF 2R
B ) Ry 7 A3, FIHEDXHSAHTHERAOERISHSE L TWET, 7 A2 b
JBEERER T Ay 7 Ad, WHEOE T AL MEEHNOBERICHIEL THWET, [
HReid 71 Ry 7 Ad, BT AL PO Tk Y 23 > O/ EEEZ =L
T, B a VEKISALTHATHD X,
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EBLAEV

I>h5> 2| $PROGBITS $PROGBITS $NOGBITS R
it Aaw [P saw [ * 7 oaw [ ? SNOTE —b a'fs‘_;u?;{i“
L text data
ér’;ﬁ_"a; ; LOAD |—» LOAD SN
o ?RX 2RWX
B .data fido.o N
$PROGBITS —p( #»5D
2AWX .data
.data1 fido.o rover.o sam.o
$PROBITS - 750 YY) )
s ?2AWX .datat .data1 .data1
SN ETAL D
jakdg Il BE LT
= data2 fido.o
$PROGBITS —p( »50
?2AWX data2
.bss rover.o
$NOBITS | »5D
?2AWX .bss

91 fEHLZ2 R AT U W

314

U=t s a et A2 MTHBMNT 2RI,
1. 73 Z&HRANLEIT,

BT a eI AL bOFITADERIC,

UFOFIETITWET,

U2 =388 T5bDERERDITHEHIC, —HOT
DRI UAHMEERELET, BELEZITXRTOEENEHTH2LENHDET,

9-1 Tl text BT AL MIZAB LY a DA, section type Id
$PROGBITS. section flags |& ?a1W TRIFIUIARDERA, T2 NT A
ETEIARNIIFEE SN THRND T, Al . text IBHEDD A, T2 T
AHMETIIETE Y MIMBIHEESINTNRNDT, 273 >iF

section flagsfHD X & 1IXDELELENTHENEVER A,

IR ARHBEIZERTHHONEDNERBRWEGEE, 72 a 2 idFoMmd T
DET AL NOBOH N T 7 AN DEBICENINET., ZOFERICETL IO T
LNy F =T 2 FUIRMERESNEE A,

AU TOLDITZEDET AT K
OEEGFO—#HOW s > a Pidh FemEL £9.

vy a OREENBFEOR I v a lih FOREMEE o< &I 5
B, B a i3t s v a DEBRFICHRT BT T a > OFIEOREZICEN
NE7,

=& Z1X. section name 2 .datal. section type 7' $PROGBITS. BLU
section flags W ?AWX D7 a2 id. K9-1 D2FHDLY T 2 AHNE
Ry 7 AZHTIEED, data BT A MTEMNET., £V a Vid 2 HHOMH
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htrva i TRy 7 ACE x5 E—HKL (.datal. $PROGBITS. ?AWX).
ZDHRY T AHIET 2 —HDOt T > a > ORBZIGEMINET ., fido.o.
rover.o. BLWsam.oD .datal BV >3 id. TOZEERLTWET,
—HITHHN s> a ik FREROMN ST, FU section type DIt
Ta it T IMBICEET A BE. By a LU THUBSHEETHLWH S
Ta iR TMESN., FOtr T a i3 LWty Y a R T ERIE D
5NET, Hhtria b rBLOtralid, ALy av1 70k
BOWIEr > a Pk FORICENMET., M9-1D .data2 BV a i
DOHETEBEINE L,

WHEINEY a4 ToMIer v a ViR FAMICEELRWEE, Hil
Wit ht s > a PR raMfEsn., 7 aidzotrsra 2 RICEPN KT,

E-AJ1Er 3 27, SHT LOUSER & SHT HIUSER OfICI—H—EFRKDOELY
vary A TEERET 288G, Ot s a2y 1 JEIE SPROGBITS
Tar U T INET, mapfile TID section type fEICHARTIZIT S
FEZHOERFALN, ZN50tr7aid, T2 I ARETEOMOEMEE
fE8E (section flags. section name) Zffi> TfJET I ENTEET,

3. IRTOAXRY MITHRESNEA T2 b7 71V ETA T I UNGEARSN
e, BTAZ NI alaEo<GERWEE, TOET AL MIHLT
70T I LNy =T MIIMESNER A,

¥ — $SYMTAB, $STRTAB. $REL. BXUSREIABID AtV 3 id. U h—IZ
FORNETHEHAINET, ooty a v 728RT5ERIE. Vo h—T
et s a LntT A MRS TEER A,

%5 9 Z e mapfile DA 7> 3> 315
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8 A

DAN—=DIAyIUTy LA

DBEDEIZIZ, U H—TR —ROIHEATISF ) FOMENGLEHRL THD F
9, ZIUL, ERICEBIEEZTOBRO O] ELTHHATEES, U h—IT
EOoTHEREINARNED 2 —IVORBBEIZONTIL. 20 R—2D 1Y U riEE) %
ZBLTL7ZE 0,

R ENFNTIE, aARXA T RIANIHEET D) > A—DF T a  hREINT
WET, U H—EEHT IR, CNS5DOF T a  EHHTIONES RINT
To FIOHTIE, cc(1) ZHEALTVWET, 27 RX—=20 (a2 /)X1 T RIANEME
HAd5%) Z2Z2RLTIEIN,

U2A—d. A7 7 AV OARNCK > TEHEEZEA 2 RSPV ERA, &7 71
JViE. BN BREMTON T, BERUB OB S NET, FHlld. 28 X—
PO TANT7 7AVOWUHE ] 22U TIEE N,

libx.so ORAKKICHE > TaASNIZIAEF TP 2/ b &, libr.a OMARKIC
WoTMHINZT—HATIATIVIF, -1 4T a Z2HEHLTHRETEET,
AL 31 X—=2D [S14T7F5Y om#ARK) 22U TZSn, Z1UTKD, -L
FTa aEHHALTRETEARKR/NAIC, KORREEFF-ELLNTEE
T sEMIE. 3B R=TD U A—DPRETZT 4 L7 M) 22RLTIEZS 0N,

U h—id, BRI, T8 /203 T O2D00H5FEDSEOWTNNT
BEILET,

CEENIRES

HIHIER, -an 7> a PR INZHBEITERINET, £, ZOE—FR
EHATSE, BEREMRA 7 o7 hEBNET 7OV I LAEZERTEELEY., 20
Ba. BREEARA T2V hEeT—NA1T 7477V DANBRETRZFANS
NET, -1ATTalz2ERTHE, T—HAT T4 T TUDNKRRINET,

317



MECERIRES 7 2 =7 b DIERR

n HREARES TP bEERTSHE, -dn BROY -r AT a P EMFEHLE
@_O

S cc -dn -r -o temp.o filel.o file2.o file3.o .....

P Ny o > — ~,
B EIT 70T T L DFERR
RO S AOFHIZEREINTWET, #NEF IO/ I AL, @, 7
T N7 3 — AEAREEIKE LB EAAEN., ZHUTkD, o
Ty NI x—LAETEGFTOTILEETTEHIENHIBEEINET, %< D Solaris 7
4751 DEHII. dlopen(3DL) . dlsym(3DL) /R E DB > 7 BEEEITIKTFE L
TWET, F#lL. 75 RX—=20 ENMA T2V MDFHAHIAA] 2SR TS
W, I35 DHEEEIT. EET IOV I LA TIIFERTEER A

n BETT OV I LEERT 2L - r AT a PERERETIC -dn AT
a ZEMEMLET,

S cc -dn -o prog filel.o file2.o0 file3.o .....

a7 ra EHALT, BNET IOV I LAOERZERTEET, -dn Z2HEE
LT-rZHEELABVES. -a RO S BICHRESINET,

318

) ENDIRES

ZNE, U —DEEOEEAETT, -dy 7 a > THRII
HTEFETH, -dn A7 arz2EALEWESICIE. BROS B
ER

ZOgGE. BEEEEA 72 b HEF TPz b, BT —IAT514T 5
VEBETEEY, -1 A7 az2FERAT5HE. T4 L7 MNIBRENEFEIN, 2
T BTV R, HEF T2V F2RDOT570IRBEINET, D
TALIZ NI THEA T2 bREODMNSBWEEIL. KT —HA T34 T Y
DB EINET, -B static A7/ a &2EHATHE, 7T—HA T34 T 700K
RIZFICRESNET, FflE, 2= HEF TSV NET—h1 T EDIR
BIRADY 27| BBRLTIEI N,

ETHIE
ESINEK

=]
=]

HEF T2 S DOIEK

n HEF T FEERTAHE. e AT alEMERTS, -dy IFEEEHTIE
WRMEE S NS0, FEET DHEIIRN
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ANHEEEREA 727 M, MBIKELRNWT— RN SIERT D2HEND
B, IEXE CaAXNAT T1F -Kpic AT a > THNBIKELRWI— RZ24
KT %, 117 R—20 MBITEKELRZWI—R] 288, ZOE4EEBET 51T
X, -z text A7 a zFHTS

FHINZVHEENEA 7227 hE2EDRNEIICT S, WL, U I
BIFIC -z ignore A7 ayEFHL T, BRINBWELF 7 a DAl
2RI S, FIE. 119 R—Y D A INRWHSYOHIFR] %
2R

HEF Tz N THASINE ZEZ2EBERL TWEHDTHBEE. 77U
F—=2a b PAFEHRA LN EE2HRT S, 77U r—a LI A %M
MALWEE, S —T =3, EF TPV bOEEZRQITTEZER<IN
S5OL YA EHRICHERTE S, 7zE21E, SPARCC I /81 T

&, -xregs=no%appl A7 a CEEETDHE, TTUT—a LI AY &M
HALl7zn

HEF TSz FOREA Y T —AEMWNIT 5, EFT T 7 FOANS R
ADRIB ORI EEREL. TNLUSNDTRTOY > R)UFO—H)VEFICEET
%, T3, mapfile LI -MA T a BIEETHIEICLDERTES,
. 8B 25

k7w T L —RICHIETESR LD, EEF TPz 7 MTIIN—2a 22880
ZHIZEHT 5, 48 R—2D IN—Va  EH Ty IIELOEH] 258
HeSHHEOEAEA T 7 M, ROBFRENE WV, NI T2y MIRE
ETHHDTRTEHEMREL TR EEITERS NS, HOTMKZ®EIT 515
Bld. -z defs AT a VERET D, 45 R—=T0 HEFT2 7 NS

T 7 1INDER) =5

ARG Z PR T 5, AEREFEEEREBIOHRRT 51213, -u&&d
I21dda AT aEFEATS, 30 R—2D $EFF T2 7 b =5,
F7213. -z ignore A7 a  EMEHALT, BlaINDIZA TVl M B4k
FHE T ZRET 5

ERINDIEFT T2 MO IEEF TP 2V MITKEL TW A5G

&, -z lazyload A 7> a &AL GRIEGAAAEIRET D, 77 X—

O TEHWHKFEBIfR DIBEFHG A D] &S

ERENZEEA T o7 BMMOEES TP 7 b EEERBRRH D, 250
EEBEBRN3R2 Ey hA TP b Jusr/lib £23 64 Ew ATz A

/usr/lib/64 WCHEELZWEEZ, -RA T a 2HEHL T, TONA4LZH

N7 7 AIVNICEERT B, 107 R—2 0 HKEFEREREHOHEL TP/ b 25
HE

BEOHIEZE—0 .SUNW_reloc €/ a VITEET 5 Z L& T, Hid
B2 &EE{LT 5, -z combreloc 7 3 > &2HHTS

ZDAT T 27 MO DIKAFRIRTEI DAL S D RIIVAEH S NRNWGE
&, -Bdirect Zffio> THEHEMOHERER LT D, 72 X—20 [HEEES] 25

ROBNL, BHALF T a > efllAadbELZBDOTT,

1A U H—DO Ay o) T77 LR 319



320

$ cc -c -o foo.o -K pic -xregs=no%appl foo.c
$ cc -M mapfile -G -o libfoo.so.l -z text -z defs -B direct -z lazyload \
-z combreloc -z ignore -R /home/lib foo.o -L. -lbar -lc

m ERINZHEELFT O B, 1ZHDOY DIREANDANELTHHATSHE
2, -h AT alEERLT, NEBCHEEL TP/ hOEITHERLET 5,
105 XR—=2 0 [HEATO oV 4Dk 25K

m HEF T bR N—=V a3 L BREERVWEAEIO T AT Ry ) >
LT, ZO®EF T2z 7 b2 )M IIVBETHHHTESLLDITT S,
USR—TD IN—Ta VERT vy INVAHOEME] 25

ROFNZ, AL T a P EMBEaDEZHDTT,

$ cc -M mapfile -G -o libfoo.so.l -z text -z defs -B direct -z lazyload \
-z combreloc -z ignore -R /home/lib -h libfoo.so.l foo.o -L. -lbar -lc
$ 1n -s libfoo.so.l libfoo.so

n EEF T RO T =L ANDEBEEET S, EEERAEICL
(120 R—=2 @O THAFREEOREKRL] 258). XR—=J 2 JREZHE/NIT S
(122 R=2 D [R=T > TREOHIE 258, &2 ORIV EEE ZR/NEIZ
THIEICEVBERBEOEEZEIKL (52 R—2 0 [ VRIVEFEOH/N ). BE
B T—AZRBELT, 7YX T VA TESLLDITTS (124 XR—
O TJE—HE&E] )

BIET 707 T LA DIERR
 BEGTOY T LEERT DA, ¢ & -dn 4T3 SR L7

" -z lazyload A7 a »Z&EMFHAL T, BINFETTOY T LOKERERDBIER A
ABEIRET D, 77 X—2 0 [HEKERROBIETG RS =S 0]

m BWETTOV S LOEKEBRBRNR2 Ey ATV b Jusr/lib £/713 64
Ew b4+ 722 b /usr/lib/64 CHEELBWIEE, -RA T a >z FHL
TR ZHEN T 7 AVICEEET %, 35 XR—=2 D [FEfTHY) O h—2 WK T3
T4 L7 M) 2B

® -Bdirect 2L THEEMEAHEMEZMILT 2. 72 X—2 0 [HEHS] %
ROBNZL, BHALEF T a > efllAabEZbDOTT,

$ cc -o prog -R /home/lib -z ignore -z lazyload -B direct -L. \
-1foo filel.o file2.o0 file3.o .....

W

i}
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8% B

N—2a VEHOFG =

ELF A 72z 7 h T, K >RIVBMOF T2 27 bhSHEETEET, N5
DRI RN DN DML, T2z bD TREA 25 T2 —A) OfftkF sl
THRELX T, TNLBLDT >RV, 7227 FONEFEEDO—EHTH D, H
HHZEHMNEL TWERAL, ATz DA 25 T2—A, V7T 7DY
J—AZEIERSINDZENHVDET., TOLD, BELEHNT 5 LIFHET
KR

¥ VI bz T VY —RZTEDF TV FONEHEEOEE ZHNT 5 515D
MEEEINET,

A 25 Tz —ALEERRBOFIERIINING, T2V FAIC IN—=2 3 2E
# ELUTRETEERT, WEN—2 a3 VEHOFMIL, HB5EZSRL TS
(/30

NEN— 3 VEENREBAHAENSDEF. EF T2 7 T, Zhid, 28
FLEEL T, FETHICA 2 72— ADEYUHRE (138 R—2D [IN—=Ta VERAD
WE EBR) ETABEIICL. I5RT TS -3 VI BINES

(142 R—=2 D IN—=T 3 VHEDRE] 25R) 20 BIZT 50 5T, ZOMEBRT
2. EA T b EHELUTHERALET,

DIBOHiTIZ, EF TV o7 MGEHASNSY > —PRETHREIN—2 3 >
Ty THBEOMBEAMEEZRLET., ZHN50FTIE. £EF TP o7 bOYIHAREE
MOV DOND— L TEHFOMHEZZBL T, HEA T2 FEN—D3 >

T T TBEDDRKEEEZRL TVWET,

321
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GRESYIED

HEAT 27 M. APy — (major) FoN—T 7y EREFEEODENSMAH
FINTHENWET(104 R—Y 0 AN 221, ZOo*EF T2 MHTIEH 1D
FRFEBON—2 3 VEEEERTEET, £NN—T3 DEHRIL. ROoWwTHnic
DHETEEY,

n EFEEA DY T ANEEM LA 2 F T2 — A ([System VY U —a >
NAFUAHTT—A| 128 ZEHET S

B R —EEOREA Y T - AEEKT D

n NY—EHEDRERNAA > T 2 —AEERT D

n AT bONERERITH T DEE (R T —HE) 2EHKT D

RDIN—2 3 VERMAGHKL, EXZNEDODHITBT DN ERT ZOITHEILD £
@_O

BAID 3 DD, A2 T2 —AEHRERLET, INHOERIT. 124

T — AT HREL DRIV AEN—T 3 DEBLOEEMNTINS R0 XS
(133 R—=TD IN—=Ta VERDIER 2B, EF TV FNAOA > F T 2 —
ZOEHEIX, LIXLIE Y1 F—UED 3 > (minor revision)] EMEIENET, Dk
O, ZDYATDIN—2 3 PEFRITIE, YA F— (minor) N—T 3 > F 2 N—DHEE
HafdEd,. 2L, 77 MIADAD ¥ — (major) N—2 a > F 2 N—DHEE
ER—AELEHDTT,

BEOHILZ, 722V MNOEEZRLET, TOEHRIL. TNV E L THRE

HN—2a CERNSRD, BHET LI ORIV AIETHOERTAL. TOERIT. T —
77 (weak) N—2 3 VEZEMIINET (136 R—TD [T 4 = )N—2 3 VERDIE
Rl BB, AT NNOFEREOET X, LIILIE kA r7o0EYa >

(micro revision)] EMEENE T, ZDD. TOYATON—T a3 VERICIE. A
270 (micro) /N—2 3 > F O N—D#REFHZMTET. U, Tz ->2b00v
AF—F I N—2R=-2ELEHDTT,

R O T 1 — AL, ZOERE KT ZN—Ta CERLEFH LT
BOFERE, ROV —A2FTx—AL, TOXRY—EHEDIN— 3 VERLZEMH
ATHZHENHDET, ZOHRT. LIZILISFIHEINZON, OB #HEHDT >
RILTY,

IREN—2 a 2ERIE, FAEPRFRSN TV AN ELIRIEE N TRV >
PIVERLET. T, [private] EWIFBEUIEITRTHENH D £,

N—Ta VEFRETOE, BETAEIN—a > ORIV ENRTERINET., Lk
Mo T, —BOAFIBINTA F— (minor) / I 7 O (micro) DIEEEFFOHHEWND
HAIZFEHTSE, MEINDIF TP MNTY VRIVNMEZRT S alaEE 257
ZEMTEET,

ROERFNT. N5 DamARKIOMA S EZRLTWET.
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SVABI.1
[System VY 7 U —2a >NAFUA I Tx—RA| BES Y T2 —A%&E
FLET.

SUNW_1.1
Solaris NP1 > 7 —A%#EHFELET,

SUNWprivate 1.1
Solaris JEABIAT >4 72— AEERLFET,

SUNW_1.1.1
Solaris NIBFEEDEHZRL X7,

iﬁﬁ7917%@4>571#%@ﬁ
75

HEFT 27 bDA 2 T2 —AEHNLT 21T, £, EF TV BT
KO TIREI NSRBIV, 3DD12F T 2—AN—Va VERSEDEN
BT 20 Z2HR L £7,

m ERREREA DY T AT ORIIVOBRKE, REEINEAYY Ty AV ER Y —
ko TIHEINIEEOY AT INR—=JICERINTWD, T2, Mg 51
EDOWHERIZHREBR SN TNS

B RO —ONRBA T — ARV OEKIE, RNEINEZAYY T 71V ENR
Ik T EINAEEDORY a7 N R—JITERESIN TN S

n ROY—DIERNEA > T2 —AT HRINVDERIT, FEAE, FREESZLIAN
BTz

INEDA LI T —AZEETDHIEITES T, Ry —=F, £FEF T2 bD
BA I T2 —ADRAOREEZRLET, ERUEREBIUR Y —NABELTNVS
EBA A T—RF, VY —ANEDLS THLEELTHERATEET, YU —ANE
boTHb7TUr—2a N EHEEELSHETIZEE2HA->T0hiud, 2hso
A2 T —AZHHIRZELHETZZENTEET,

REREHEA 2 T 2 — AL ORI Y —IZk o TSN/ AT L THHHATE
LAREMEMDH D ET, ZNEDA 2 F T2 —AEHHATHEIICT TV r—2a %
HIRT S EITE>T. NMMFPUVEREZGOL I ENTEERT,

N —=RBA > Tz —AF, MO F =ik > TRESNZ I AT L TIIMEH

TERWGEERHD TN, INSDOA1 28 Tz — At ES NI AT LHN—
Pary7y7LTh, BELTHEMTEEXT,
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N =DFRAA 8 7 2—Ad, FEWIALETHD, VY —ANHEDSL EAH
SN0, HIBRESNAZDTEHIEEHDET, NSO 25T 2 — AN T o
RRISRAES N TV ARWA, FERFERNRDBOTT, H2WVWE, XY —KEDT
Vr—2a i 27 VAR T 2R#THIEZHNELTHNET. WHEHE
FEONA T EHEEZEBLZWEETH, IN60A1 25 72— ADHHZEITS
FOILTLEE N,

FROENITHHESINIRWRES > R)VE, O—A)V i AEHICRE L T, #a
TREZHETERNEDICTDILENDH D ETB2 X—2 D [ 2R)VEIPFADHEN %
ZR),
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HKEF T2 b ON—2arr7 vy 7T

HEF Tz FOFERTREA > 72— A ZREL T, mapfile &EU 2 H—D -M
7 a EERATL. METEIN—Ta rEREERTEE T (napfile XD
FE. a7 R=20 TEMY ORIV OER] ES5H),

KOFNE, HEX TP 7 K 1ibfoo.s0.1 KRV Y =AY T —AZFERHKL
ESC AN

S cat mapfile

SUNW_1.1 { # Release X.
global:
foo2;
fool;
local:

* .
i

}i

S cc -G -o libfoo.so.l -h libfoo.so.l -z text -M mapfile foo.c

ZZT KRR fool & foo2 ld. EF TP MABA Y T2 —A
SUNW 1.1 IZEIDETENTWET, ANT7 71l SRS N/zho R >RV
3T, BEfEANGS ) ko Ta—HIIVEBEICHE NN TWET, 52 X—2
O T 2 RIIVEBEOMEN ZZRLTZI N,

E-HN—TVa VERD mapfile T2 MUIZIE, EHOU U —AXZIEH A& [
THAALREMF TSN, ZOBERIE. ZEATERDOHRAEFICEL > TTRb
NiZ1D20F T2V M T HEROLEEE 1 DON—2a VERICEED T, Y
Tz 7 EBO—ELTHELS TP 27 FERAAT 2 DITHEYZ S DICHET S
EEITHEIBET,
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MEDO (N—ar7yTInNTnhian) a7
S RON—=TalT

BMEON—a 7y TENTWRWHRELF TPz heN—2a Ty TT5I
. BFRICEEDNLETY, UL Daioy 7 bz 7Y — A Cliifian=Ha 4
Tz RN, FORES DRI DITRTE, OBDEHEETEELEIITLTVS
2OTY, HEF TP bOBRLEA Y 72— A BHETES[REEITH D F
T, MO —20FEL THDOS HRIIICHEELZmiEE S0 ET, Lz
MoT, ORI EHIRTSZE, HFILIN=—2a Ty TEInNsz647227 D
Ay U — a JiImENE UL AN D FT.

WGEON—2a3 27 v TENTHWRWREF T2 27 FOWNEIN— 3 > 7 v 7,
W7y 70 r—2a b a2W#ET L8k, 12 7z —A2HEL THEATE Y
BIEHTEEY, TR P H—OF Ny JHaRIZ, SRO7 75— a > Off
BRUTERETHLEDITEIEET (96 R—2D [(TNyFTI314T5 ] &%
M), 72720, ZOMEHEREOHER. EF TPV b EFERATSIIRTOT O
TILIMON>TNSEND TEZFRELTVET,

BGEON—a > 7o TE3NTWRWRELS TV 27 NOMEETZHE TERNWE
Bl HLWWN—2a3 7y TREFALT, SiLWiEELA T2z 7 h T 71V EE
KT BDHERHDET, (148 X—TD IN—Ta BRIy IIALOEHE] 22H),
FTRTCOMETY T r— 3 > OERGBERZEHRZTINE, ZOoHLWwWkELF TPy
NEZF TR, TOHEEF T2V FHEEATHIHENH D T,

TOHELT T2V NOREZYEELZNERL, ELF TP FONA T
EXZOERERMIZZTTHATLLD. £ZL, KOIEEF TPV FEETHTS
DENHDHER. B —AV Y=o EEF TV FEEDEL 2L NEY 7S
BEeNH0ET., FEIHLWT Iy b Tx— L EOEEEZRONBENDH S DT,
BHNIN Y F T OBERH D LT,

> ~ N ~ (] RSN
IN—a T ITHEFT2 7 FOH
T
¥EA Tz NCHTHEHREDOHHEFEIZ, NEHN—a > 7w ST E o TR
TEXTARR=ID (425 T —ADEHNE|] 25H), TXTOEMEEDRNE

FTIE, HILWINEBN—a > Ty 7HICES T HilWwitEA 72 7 MEERT
LZHENHDET (148 R—TD IN=Va VERT vy INVLADOEHE] 25H).,

WNEIN—2 3 > 7w TICE > TNETELHEMEO D 2 EHIL, KD 3 DOEANEE
ZELET,

m HLWI RILOEM

n EOY CRIICH L THLWLA >F 72— ZADER
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n NHEEDOLHE

ROID 2D, A T2 —AN—2 a3 DERICGEY 2 DRI EBEEAMITS Z &I
FOoTEEINET, REOHTIVIE, BEEDOS DRIVERKZZWT 4 —27)N—
T EEERERTEIEICE> TEBRINET,

LW 2RIV DEMN
FLOAIRS S AN EEGD, BREOBD. HLLI U —A0_AFTT V7 b,

NSO HRNEFRLWN—2 3 VERICED L THIRERHDET, ZOFHLL
N—2 3 VERI. DRETION—2 3 VEREMA L RTNIER0 £ A,

KD mapfile DHFITIE. FHLWI 2RI foo3 ZHL WA Y T2 —AN—Ta >
EFSUNW 1.2 ICEIDETTWET, ZOHFLWA Y Tz—Ad, TDA > 4%
Jx—ASUNW 1.1 ZfkRLET,

S cat mapfile

SUNW 1.2 { # Release X+1.
global:
foo3;
} SuNw_1.1;
SUNW 1.1 # Release X.
global:
foo2;
fool;
local:

}i

N—=2 3 VEROWAKICE>T, XEF TP/ bOL—P—FXTICEET D 0LE
MHBHN—2 3 NEROENHED £9.

SE[T 2
R SEEE DA
FT T FOEBICHTEIEHMNS2D, BfEOHIZH LW U —2ADHEFT
PV b (FEARNTEESCHEDOUE) ICIETNT, U —IN—Ta DEFEEN
TAERERBVDET, ZOHLWN—23 VERIL. BHORERICEET RGO
N—Ta VEEEMA LTI EE .

KD mapfile OHITIE, T4 —I/N—2a VEFESUNW 1.1.1 ZERLTNET,
ZOFLWA H Tz —AF, LAIOA > & 72— X SUNW_1.1 IZ& - TRtz
FRICHL T, NEEENMA SN EZRLUET,

S cat mapfile
SUNW 1.1.1 { } SUNW 1.1; # Release X+1.

SUNW 1.1 # Release X.
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global:
foo2;
fool;
local:

LW 2R ENEREIELE DA HE

FUCUU—ZATHEEREEH L WS RIVOBIMNFERICHEAE L HE1E, T —2
N=2a &AL T2—AN=2 3 VERDOW G ZERT 2MBENRHD LT, RO
Bilid, N—>a EFsuww 1.2 & FCYU Y —ZAHMPISENES N >F T2 —
AZEW SUNW 1.1.1 Z/RLTWET, EBE5D1 2 F T2 —AbILDA ¥ T2 —
A SUNW 1.1 &KL £,

$ cat mapfile

SUNW 1.2 { # Release X+1.
global:
foo3;
} sUNW_1.1;
SUNW 1.1.1 { } SUNW 1.1; # Release X+1.
SUNW 1.1 { # Release X.
global:
foo2;
fool;
local:

* .
I

E-SUNW 1.1 & SUNW 1.1.1 DEN—Ta P EBANOIAL NI, INSHDMW AL &
HBECY Y —AIZHEAIN TSI EZRLTWET,

EHA S T —ANDY VRIVDOHE

BAICE->TE, XY —A ¥ T2 — Ak TRESI NS 2RI A, Fil
FREEICHAREND ZENDH D ET ., HLWERRNES 25 T 2 —AZERT 55
G WEFT D2l Mk TREESNTTDA 2 7 2 —AFERDHFFEN TN S
CEEMRLTLSLES WV, HILWEREA 2 T2 —ABRVTTDT 25 T2 —ADE
FLEMERRPHN—2 3 VEREIERT2LEN DD XT,

KD mapfile OHIIL., FL WEFEREA >4 72— A STAND.1 DEMZEZRL TWE
T, ZDA2FTz—AIZE LW 2RI foos EBEFED T 2RIV foo3d BEIU

fool MEENET, INHIEFYY], 1 >F T2 —ASUNW 1.2 BRI SUNW_1.1 1
Lo TRtEEINAEZDHD T,
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$ cat mapfile
STAND.1 { # Release X+2.
global:
foo4;
} STAND.0.1 STAND.O.2;

SUNW 1.2 # Release X+1.
global:
SUNW 1.2;
} STAND.0.1 SUNW _1.1;

SUNW 1.1.1 { } SUNW 1.1; # Release X+1.
SUNW 1.1 # Release X.
global:
foo2;
local:

} STAND.0.2;
# Subversion - providing for
STAND.O.1 { # SUNW_1.2 and STAND.1l interfaces.
global:
foo3;

}i
# Subversion - providing for
STAND.0.2 { # SUNW_1.1 and STAND.1 interfaces.
global:
fool;

}i

2RV foo3 & foolld, TTDA LA T —AEERITHLNWA Y T —AE
EHEERTH7-DICHFHINAIEHOHEA >4 72— AEHRICDAENET,

SUNW 1.2 1 > F 72— ADH L NWERIL. FHON—Ya v ERS > RIESRL
TWET, ZOBRMARNE, SUNW 1.2 f > ¥ 72— AIZIES > AL BENE
FENRNWED, U —IN—Ta ERELTHEINET,

DURNEREREA DY T - AHET DA, LD 2 T - AERNGE
ERU Y > RINFeRDT I EMRDENET, ZNUL pvs (1) ZFHL THRE
TEXJ., ROFNE. SUNW 1.2 1 >F T2 — ANV T hTx7 U —R x+1 ITHFE
THHED 2RIV ERLTVWET,

$ pvs -ds -N SUNW 1.2 libfoo.so.l
SUNW 1.2:
foo3;
SUNW_1.1:
foo2;
fool;

VIR TzT7UYU—Zx+2 TOFHLUWEREA 5 T —AD#EAIZKI > T, HEHRIRE
BA Y TT—AN=Ta VEBBEEINTIN, TOET Y T—AICE>T
REINLE ORININIZDOEETT., ROHNT. 1 >F 7= —Z SUNW_1.2 NEIE
HEI 2RI fool. foo2. BEUW foos 2T LI EERLTNET,
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$ pvs -ds -N SUNW 1.2 libfoo.so.l
SUNW 1.2:
STAND.O.1:
foo3;
SUNW_1.1:
foo2;
STAND.O0.2:
fool;

7TV —Ta it HLWHTIN—=3 201 DETESRIZEENH D ET,
ZOHE, LEIOV Y —ATZOT7 T r—a 2R 7L EHET5E, EiTh

N=2a> 7w T ITI5—NRAELETAR R—20 IN—V 3 VEHBEOKE] 25
H&)o

7TV —aryN—=2a UG MEON—Ya  AEREESRT S I
o THEBTEET(14H4 R—2D [BIIN—2a ERANDES] 22M), 72&X
3, 70— a ) EF TP b 1ibfoo.so. 1 MBI fool T
BRI HBEE, TON—23 >BRIL sTaND. 0.2 I L T Ed, 2077
U —2a 2 &URIDON ) —ATEITTEDLLDITT IR, N—2 3 iiliH
mapfile fiRZEMHAL T, N—2a r#ic%E sunw_1.1 ITHFELET,

$ cat prog.c
extern void fool() ;

main ()

{
}

$ cc -o prog prog.c -L. -R. -1lfoo
$ pvs -r prog
libfoo.so.1 (STAND.O0.2);

fool() ;

$ cat mapfile
libfoo.so - SUNW 1.1 $ADDVERS=SUNW 1.1;
$ cc -M mapfile -o prog prog.c -L. -R. -1lfoo
$ pvs -r prog
libfoo.so.1 (SUNW_ 1.1);

FEBITIE, ZOHETN=2a BT OBERIEEAEH D KA, H LIRS
NAFUAE T2 —ADEANFO >, FEALEDT T r—2a 2hi%<
DRIV I Tz—AT7IUNSSRLUET,
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1% C

A R 2T b= T K DIKGFE
PR ODHENL

BA T2 M BIRMIC, R T4V 2l L TIREBIRE L TE £,
TNENOMHMAL [FET/NA) THIRTE £, [Ef7/8A ) 3EFTRY > —

o, BORSNKEFRRZRRS T, AR RELIHREZEDERT., T4 NVF ., KE
BItR. BER TFET/NA) OERELRT DAY 2 7HE, PRENZEHNA Y
b= VLo THRTE XD,

m $ISALIST
® $OSNAME. $OSREL. B LU $PLATFORM
® $ORIGIN

DBt a>Tid, TNH5D =7 > OFEAFEICDNTEENF 2R £
—é—o

Mty NEFOHRAEF T/ b

R b —2 > $ISALIST 1. ETFRICERIN. 2O T I b7+ — A TETRER
AT 4 TOMmAty FERBLET, ZOFIEI—T 1 UT 4 isalist (1) I
FoTERINET, OV 3, T4IIZERIT TEFNA] ERICEATEE
@_0

$ISALIST b= VICHARENTZA MY T AIFTRT, BEOXFINIHREL
BERIINET., XTI, FHERGSEY b1 DOE DL TENET.

ROFITIE. sty NEED [T 4)VF 4 —] 1libfoo.s0.1 X7 7 AT 5L
IZHiBY 7 ¢ V% libbar.so.l1 Z#kat 92 HiEZRLET,

$ LD OPTIONS='-f /opt/ISV/1ib/$ISALIST/libbar.so.l’ \
cc -o libfoo.so.l -G -K pic -h libfoo.so.l -R. foo.c
$ dump -Lv libfoo.so.l | egrep "SONAME|AUXILIARY"

[1] SONAME libfoo.so.1

[2] AUXILIARY /opt/ISV/1ib/$ISALIST/libbar.so.1l
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HBNIE, RODIT TETNA] 2HHTLIENTEXT,

$ LD OPTIONS='-f libbar.so.1l’ \
cc -o libfoo.so.1l -G -K pic -h libfoo.so.l -R’/opt/ISV/1ib/$ISALIST’ foo.c
$ dump -Lv libfoo.so.l | egrep "RUNPATH|AUXILIARY"

[1] RUNPATH /opt/ISV/1ib/$ISALIST

[2] AUXILIARY libbar.so.1l

EE5DHBETH, ETRU 1375y b7+ — A THAREERGS ) A N EME
ALT, BROBRBNNZEHBKRLET, 221 ROT7 T r—aid
libfoo.so.1 IZKERRNH V. SUNW,Ultra-2 ETEITINET,

$ 1dd -1s prog
find object=libbar.so.l; required by ./libfoo.so.l
search path=/opt/ISV/1ib/$ISALIST (RPATH from file ./libfoo.so.1)
trying path=/opt/ISV/1lib/sparcv9+vis/libbar.so.1
trying path=/opt/ISV/1lib/sparcv9/libbar.so.1
trying path=/opt/ISV/1lib/sparcv8plus+vis/libbar.so.1l
trying path=/opt/ISV/1lib/sparcv8plus/libbar.so.1
trying path=/opt/ISV/1lib/sparcv8/libbar.so.1
trying path=/opt/ISV/1lib/sparcv8-fsmuld/libbar.so.1l
trying path=/opt/ISV/1lib/sparcv7/libbar.so.1
trying path=/opt/ISV/1lib/sparc/libbar.so.1

F7-, FIUKERBREE DY 7 —2 3 id, MMX REFD pentium Pro THEITS
NEJ,

$ 1dd -1s prog
find object=1libbar.so.l; required by ./libfoo.so.1l
search path=/opt/ISV/1ib/$ISALIST (RPATH from file ./libfoo.so.1)
trying path=/opt/ISV/lib/pentium_ pro+mmx/libbar.so.1l
trying path=/opt/ISV/lib/pentium_pro/libbar.so.1
trying path=/opt/ISV/1lib/pentium+mmx/libbar.so.1
trying path=/opt/ISV/lib/pentium/libbar.so.1
trying path=/opt/ISV/1ib/i486/libbar.so.1
trying path=/opt/ISV/1ib/i386/libbar.so.1
trying path=/opt/ISV/1ib/i86/libbar.so.1

[T 4 VT 4 —1 BEREDHME/N

T AIVINT SISALIST 2T 2L, 1 DFHEFEED [T 400572 —1 N,
T4 NWINTERSNZA Y T ADFEREERBTEET,

TANINTEDE DB 7 T x—A%EEHRLTH, HHOA > ¥ T2 —AZEHT
=D, AlEEEDHD [T 4 )T 4 —] TRTEZREMITKRET HHRICRDESE

T, MEENBEE AL IEMT L2201 (T4 IVT 4 —) ZHEHATHHEEITIE.
RUERR T7 4 )VT 4 —) ORRIZFEHNRIZELEZNES LNER A,
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V> H—D -z endfiltee 7 a 2 MHALT 74 )74 —) ZERLT. Z
NOMERRRERRED (T4 IV T4—] THBIEZRLET., ZOF T aic
Eo T, BUTHTAINFICRHLTENLULD T7 4054 —) RBEETDRVED
IZTEET, HiD SPARC DFIT. sparcve [T 4 )VT 4 —1 DEFTE

L. -z endfiltee DY TINMFTNTWBESE, [T 4T 14— BRRIIRDLD AR
NDET,

$ 1dd -1s prog
find object=libbar.so.l; required by ./libfoo.so.l
search path=/opt/ISV/1ib/$ISALIST (RPATH from file ./libfoo.so.1)
trying path=/opt/ISV/1lib/sparcv9+vis/libbar.so.1l
trying path=/opt/ISV/1lib/sparcv9/libbar.so.1l

SATLEROREF T 2

FAY b —2 > SOSNAME. $OSREL. BL N $PLATFORM IIFETHFICERINT, > X
TLAEBOEREZRELET, NS5O =T 20, T4y, TEFNZ] ., T2
WREEROEERICHATEET,

$OSNAME &, T—F 4 UT 4 uname (1) A>3 -s 2T TETLEEEIC
FTRINDEDIT, ARV =T 4 2T AT LADLRIZ R L CTEBEINET,
$OSREL &, uname -r ZEITLEHEGICERINDZELDIC, ARV —F 4 2T
FLDUY—=ZAL NV KBLUTERINET, SPLATFORM |&. uname -i &#FEfT
LEBEICERINDIEDIC, HBEEL TWAN—RY 2 7EREZKRL TERIN
£7,

KROENE, Ty " T3 —LBEED 745 4—] libfoo.s0.1 X7 7 EAT 3
EIOICHBI T 4 V¥ libbar.so.1 Z#i&altd 2 HEZEZRLET,

$ LD OPTIONS='-f /usr/platform/$PLATFORM/1lib/libbar.so.1’ \
cc -o libfoo.so.1l -G -K pic -h libfoo.so.l -R. foo.c
$ dump -Lv libfoo.so.l | egrep "SONAME |AUXILIARY"

[1] SONAME libfoo.so.1

[2] AUXILIARY /usr/platform/$SPLATFORM/lib/libbar.so.1

ZOWHEL, HEA T N Jusr/1lib/libe.so. .1 1ML TT Iy b7 3+ — A
B OIAEZRELT 272912, Solaris L THEAINET,
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BEE T K7 B FR DL

WE, N RILENTWARWEEE, M LZEGOSHFCA > A b—bansd k>
IKREFENTWET, ZOEME, NAFU, WEFT D27 b, BROBERER
TrANMNSRDET, EZE N RbanThanidg asc i3, ROBEZ &

LHEENHVET,
ABC
|
[ bin|  [etc| |lib]
abc abc.conf libA.so.1
libB.so.1
libC.so0.1

c-1 N> R ENTWiRWEEZR %

BRI, Jopt DICIZA AR —IVENBEDICHKFF SN TNBEBELET, &
W, I—H—13, pATH IZHFINA T U OILEZERT /opt /ABC/bin ZBINT % W5
MHOET, ENAFT U, N FURNICESZLEESI N EIT/XA) 2L T,
TORETBHHTEERELET, 77U —3 3> abe DA, TO ET/NA] 1K
DEIDITRDET,

% cc -o abc abc.c -R/opt/ABC/lib -L/opt/ABC/lib -1A
% dump -Lv abc

[1] NEEDED 1libA.so.1l

[2] RUNPATH /opt/ABC/lib

FIERIC. 1ibA.so.1 DEKFREBRTH. ROLDIT/RD £,

% cc -o libA.so.l -G -Kpic A.c -R/opt/ABC/lib -L/opt/ABC/lib -1B
% dump -Lv libA.so.l

[1] NEEDED 1libB.so.1l

[2] RUNPATH /opt/ABC/lib

COKEFRBRORIL, WEAHRINTWET 75V OT o L7 BUICA >
AP—IVENDETEFEIHEHLET,

BN —2 2 $ORIGIN I, ATV "ONEET ST+ L7 MUICEBHEINET,
TDOR=2203, T4I0%, TEFNZA] . FRMEEBROERICHATEET,
COMBZERTSE, NoRLVENTWARWY U r—2 3 D 2EERL T,
$ORIGIN & DM E TIRIFHRDMEZRT ENTEET,

% cc -o abc abc.c ’-R$ORIGIN/../lib’ -L/opt/ABC/lib -1A
% dump -Lv abc

[1] NEEDED 1libA.so.1l

[2] RUNPATH $ORIGIN/../lib
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F/2. SORIGIN EDBERT 1libA.so.1 DIKEFHREERTHIEHTEET,

cc -o libA.so.l -G -Kpic A.c ’'-R$ORIGIN’ -L/opt/ABC/lib -1B
% dump -Lv libA.so.l
[1] NEEDED 1ibB.so.1l

[2] RUNPATH $SORIGIN

o°

ZOBEMN Jusr/local /ABC WIZA1 A M=)V &, I —HF—D PATH IT
/usr/local/ABC/bin NBMEN/ZHE, 7S U r—3 3> abe ZIEVH T & XD
EIIT, NALMBTEDIKEBBIERINET,

% 1ldd -s abc

find object=1ibA.so.1l; required by abc
search path=$ORIGIN/../lib (RPATH from file abc)
trying path=/usr/local/ABC/lib/libA.so.1
libA.so.1 => /usr/local/ABC/lib/1libA.so.1

find object=1ibB.so.l; required by /usr/local/ABC/lib/libA.so.l
search path=$ORIGIN (RPATH from file /usr/local/ABC/lib/libA.so.1)
trying path=/usr/local/ABC/lib/1libB.so.1
libB.so.1l => /usr/local/ABC/lib/1ibB.so.1

INY RN TV WEL R O 7RI 1%

KEFRROLGANICBT 555 1 DO, N> BV ENTWRWELE FE £ DK 7R
RERBATHETIVE, EOXSICLTHLT SN TT,

ez, N RILENTWaWELE xvz 385 aBc 1Tk U TIEERBRBR 2 DB E
MBHOET, ZOREBRBREMHLT ZITE, ARSI —A A =LA YT
NEFHLEST, ZOAZY T MIABCHADAL DA N —IUIBANDT >R w1
DU EERLET (ROXZESR),
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XYZ

|
] (Ao

abc libX.so.1
libY.so.1
libZ.so.1
v
i

| bin | | etc | | lib |

abc abc.conf libA.so.1

libB.so.1

libC.so.1

c2 N\ R)LEN TGO THHEKEBRGR]

XYZ {FONA F ) BIOEEAT 7 NI, >Ry 27U > o2 FRAL T,
ABC Bl E DIKERHRERBTEE YT, 20U 2 VIFFORET, BRELESRAIZ
BOET, TS —Talxyz DFE. ZO [FEFXZ] IIROLDITHEDET,

% cc -0 XyzZ XyzZ.c ’'-R$ORIGIN/../lib:$ORIGIN/../ABC/lib’ \
-L/opt/ABC/1lib -1X -1A

o

% dump -Lv xyz

[1] NEEDED 1libX.so.1l
[2] NEEDED 1libA.so.1l
[3] RUNPATH SORIGIN/../lib:$ORIGIN/../ABC/lib

1ibX.so.1 DEKEFERBRTHEERIC, KDL DITRDET,

% cc -o libX.so.l -G -Kpic X.c ’-R$ORIGIN:$ORIGIN/../ABC/lib’ \
-L/opt/ABC/1lib -1Y -1C
% dump -Lv libX.so.1l

[1] NEEDED 1libY.so.1l
[2] NEEDED 1libC.so.1
[3] RUNPATH S$ORIGIN:$SORIGIN/../ABC/lib

Z DN /usr/local/XYZ NIZA > A R—ILENTWBHEEIT. KD R
Uy ) BT DO, 1A M—IIVEEFIAZY T SRNBRETT,

% 1ln -s ../ABC /usr/local/XYZ/ABC

I —H—@ PATH IT /usr/local/XYZ/bin 2NBIMENSHE, 77U r— 3>
Xyz DIERHLUIZE ST, ROLDITNALRETEORERBRBRNREINET,

% 1ldd -s xyz
find object=1ibX.so0.1l; required by xyz
search path=$ORIGIN/../lib:3SORIGIN/../ABC/lib (RPATH from file xyz)
trying path=/usr/local/XYZ/1lib/libX.so.1
1libX.so0.1l => /usr/local/XYZ/1lib/1ibX.so.1
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find object=1ibA.so.1l; required by xyz
search path=$ORIGIN/../lib:3ORIGIN/../ABC/lib (RPATH from file xyz)
trying path=/usr/local/XYZ/1lib/1libA.so.1
trying path=/usr/local/ABC/lib/libA.so.1
libA.so.1 => /usr/local/ABC/lib/1ibA.so.1

find object=1ibY.so0.1l; required by /usr/local/XYZ/lib/libX.so.l
search path=$ORIGIN:$ORIGIN/../ABC/lib \
(RPATH from file /usr/local/XYZ/lib/libX.so.1)
trying path=/usr/local/XYZ/1lib/libY.so.1
libY.so0.1 => /usr/local/XY¥Z/1ib/1ibY.so.1

find object=1ibC.so0.1l; required by /usr/local/XYZ/lib/libX.so.1l
search path=$ORIGIN:S$ORIGIN/../ABC/1lib \
(RPATH from file /usr/local/XYZ/lib/libX.so.1l)
trying path=/usr/local/XYZ/1lib/1ibC.so0.1
trying path=/usr/local/ABC/lib/1libC.so.1
libC.s0.1 => /usr/local/ABC/lib/1ibC.so.1

find object=1ibB.so.l; required by /usr/local/ABC/lib/libA.so.1
search path=$ORIGIN (RPATH from file /usr/local/ABC/lib/libA.so.1)
trying path=/usr/local/ABC/1lib/1libB.so.1l
1ibB.so.1l => /usr/local/ABC/lib/1ibB.so.1

¥4

tF a7 7O AT, $SORIGIN XFHDILEIE, TNNF T AT 1 Lo MUICH;
RENDEEITROFFAIESNET, ENOHENALIE, EFa T4 VAT ZHEN
i—g—o

SORIGIN/../lib DX D 7R/N I —EDEHT (EfTWRET OV T LADOE CTRES 1
DYERLTWAEDICARZAETN, ZNUIELLHDERA, LTy AT
LANDEZIABRMEERT 4 L7 FUICK D, SORIGIN Z2FHT 2 tFa 7 0r I A
MABICHH NS IHEERH D T,

ROFNZ, SORIGIN NEF 27 7O ANTERIILRENZHEE. vFa2 U748
ANEC DA MH D Z EE2RLTVET,

cd /worldwritable/dir/in/same/fs
mkdir bin 1lib

1ln $ORIGIN/bin/program bin/program
cp ~/crooked-libc.so.l lib/libec.so.l
bin/program

o°

o° oo

o° oo

..... using crooked-libc.so.1

dI—F4UF 4 crle(1l) Z2EHTIL, X277 U r—2 3 212Lk % SORIGIN
OHFAZERIEET DN I AT 4 LY N ZIBETEET, ZOHEEHERTHEEIC
3. EEEZ, YTy T4 LI M) BREEOHDEANSETNCILET DN
HDET,
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8D

Do =514 7)) OFEEB I
BT S /- M RE

Z D8R TIL, Solaris 7 XL —F ¢ > VEREIGEMI N/ZHEER KUEH S Nz
REOMEE, BIUOSHEFENBINENZY Y —22RLET,

Solaris94/04 J U —X

m Hlnwkr i a>% 17 SHT SUNW ANNOTATE. SHT SUNW DEBUGSTR.
SHT SUNW DEBUG. 3K TN SHT SPARC GOTDATA WU R—hINbHKDIT/ARD
Fl, R7-122ZHLTIEI N,

m Y H—FT72 3D -z direct. -z nodirect ¥. DIRECT. NODIRECT
mapfile fEH7/REICLD., EHHEESGEZ INETULIZEICHBETESXSIT/RD
Flk, a7 R—=V0 HEMY >ARNVOER] 72 X—Y0 THEES) 258U
TL7ZE 0,

Solaris 912/03 Y 1J — A

® 1d(1) OHREOMEICK> T, KEERY 7 r—2 3 >0 > 7 iRERRNK
IR S N e D D £

339



Solaris 9 8/03 U 1) — &

® dlsym(3DL) > > ARJVILERIE, RTLD FIRST 7 7% TIERM S 415 dlopen (3DL)
NRIVEFERALTESTIENTESLLDICEDE LR, F#llld, 2=
D THLWS VHRIVOAF] 2BRLTIEI N,

s HEOHDTOEAEREIT D7OITETRY > =T %7 IV,
dlinfo(3DL) 774 Td% RTLD DI GETSIGNAL & RTLD DI SETSIGNAL %
HHLTERTESLDITARDEL.

Solaris 912/02 U J — X

. FEHT—TIVOEMNY AT X 0 REINET, KD, .dynstrt
72arBIW strtab vV T a N THTENHVET, TOT T AV B
WHENT, U > H—@ -z nocompstrtab A7 a »TENITEET, FHMIIS.
57 R—=T O IXFFHT—TIIDEME) 2SR TIEI N,

m -z ignore A7 a i U URERICBRINLNEY > a L EHERT DX
INTHRIR S NE Uiz FEMIE. 119 R—2 D A I N2 WHRY OHIER) =2
LTL7EEN,

n ZRINBNKERERE, 1dd (1) 2FHLTHETESLSITDELE, -U
F T a ESBLTLIEIN,

m U hH—ITED, WEEELE BV 2 a ORI NE T, 184 XR—T D [ELF
ANy F—] , £7-12, 91 RX—=P0D v a) ., £7-16. BIUN28RX—2
DI T—=TIrar] 22RLTLIZIN,

®m protectedmapfile MAHICLD., PRIV OAHEMEEZ IO FMICERETED L
TRV ELZ, 47 R—=2D BN >RIVOERE] 28R LTLIEI N,

340

Solaris9 U ) — A&
m AL v REGMHEE (TLS) DY R— MRt INEd, H8EESHML T3,

B -zrescan A7 a0, T—HA T4 TV %) IREITHEET D
DTN ELE LU, 3T, 32 R—20 A RiT LT —hA1 7O
Bl 2Z2RLTIEIN,

B _z1d32 BXWN -z1dea 7> a3 ickD, U hH—HYR—K1F T2 — %
fEATDBEOFMENM ELE Lz, #MIE. 152 =20 (32 Ey B 64
Ew R Z22BLTLEZ3WN,
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s @Y > H—YR—hA ¥ T —Z 1d_input done().
1d_input_section(). 1d input sectioné64 (). BXU 1d version() M
BMENELL. Bl 153 X—20 [HR—bh1 25 72— 22U
TLZE W,

m ETRY O —ICK ORI NDIRELKE., BT 7y I IVNTHRETSZ &ICK
D, BEROTOVZAIZHIGIEELZENTEDEDITADELZ, il crle
(1) DYZaTINR=TD e BEXR-EA T3 0 2BRLTLIEZEI N,

B 64y RSPARCA TV =7 FNEET, 32,768 A Ep T O —2 v Y 27 5—T))
I RUDNR=REINDEDITRDELZ, FHlIE. 273 X—2 D [SPARC: 64
Ey h7Os—2vy0) 7 5—T)0) Z2BRLTLEI N,

B mdb (1) TN HEDa—)VEFHTEIET. ETFRKY > h—0F—yEEORK
e, TN T 7O ZAO—HELTEFTTEET, #FMlZ, 9= 5
Ny HEDa—)b) 2BRLTLIZEIN,

B bss B ADFESHERIZED, bss BT AD 2L OBEITERTEET,

30 R—=2D BT A BRDES] 22RLTLIEIN,

Solaris 8 07/01 U J — A

n FHINAEWKERRZ, 1dd(1) 2L TRETEDLDITRD KL, F#M
i -ut T rarEZRLTIES N,

m XFIE/RELFABLIGEMNEBINENE L7z, L. 36 X—20 TWHIHREB &L
W17 ar) L 9R=20 THHIREBLTKRTIL—F> ) . £74, £
7-7. £7-14. £7-15. 209 R—D [(F)—Twria] . £7-16. £
724, FT7-42, F 743, 249 XR—TD [TOS T LDFHHAS (T Oty Y
) EBRLTEIN,

n U U IT 4 AEAOREEBIC 32 BXY 64 O 2 DOHEREEEHNE M ATREIC /2
DELE, ZHTKD, BEZENPIOZRICHEHTE LT, dHMllid, 23 =2
O BREZEK 22U TSN,

Solaris 801/01 Y J— XA

B dladdrl() OEEAICLD, dladdr (3DL) 7B AFWHEZR S VAR U w 7 1EWHNHE
EEnEL /=,

B AT/ O SORIGIN %, dlinfo (3DL) MHAFA[EEIC/ZD £ LT,

m crle (1) TIERRESNZFITRIHER Y 7 1V OEBN, fHIZIRD KLz, Bk
Ty ANERETDIET, Ty AIUMERICHERSNZaX > RITAH T > a >k
RENET. -uATa z2ifEdsdE, THEEEZAMATEET,
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m EFEY N —BEUOTNY A 2 T —ANPRESIN, o -y Uy
FT—TINIT2 b OFREZBRETESLDITRDELE, ZOIEIL, #HLWIN—
?a)%)ﬁ~fﬁ%?é:&ﬁf%iToﬁMM‘m9&~9@rl~91>F
BIEL AT —A] Drd init() 2BRLTIZI W, TOEHIT
rd plt info tif%LﬁKﬁ\*%aﬁE?ﬂﬁéhiﬁ‘ 175 X— D F7D/~‘/V@U/
7F—TINDAF v T Ord plt_resolution() ZBML T,

m HilWmapfile BV A2 Mg F STACK 2L T FUr—ar A5y
EIFETRET 7 IIIICEET LI ENTEET, 304 R—2D VT AL FDE
S 2ZRBLTIEIN,

342

Solaris 8 10/00 Y J — &

m ETFRRY A, BB LD BREADTH 2HEH L £ 3, 79 X—T 0 THIHIEHE
BEXOKTI—F > 28RLTLIEIN,

n BT O —BEOFOTNY A ¥ 72— ANERS 3. ETRENRT a7
Ty AIVREFTOMERENM ELE Lz, ZOHERIE. HLWN—2a > F 2 N—T#%
MITBHZENTEET, L. 169 R—2D [Z— x> MEES > T2 —
A] D rd_init() ZBRLTEIWV, TOEHICED rd loadobj t FisK
PRI NET, . 171 XR—=2 0 THAHRAAAGEA T NOEE] 25
LT ESIN,

B TAAT LA ZAAY NEREEBESINZT—YNIE—FHEETERA I NS, FHS
NBUREMNH 2 ZEEZRETE XD DE L, FFlIL. 59 R—2
D ITF4ATLAAAY NHEE] Z2Z2RLTEI0n,

A EYRNTAIIWN, U H—D -64F T a2 Z2MHLT maptile 75 HH
THETEET, FHllI3. 110 X—20 THET I Y D4R 2SR TLZE
(/)o

n HNA TP NOEREFERBROMRICHEH S NDHME/NA %, dlinfo (3DL) &
o THRD ZENTEET,

® dlsym(3DL) & dlinfo(3DL) OBERIEMN, H LW\ R)L RTLD_SELF IZ
Ko THIREINE L /=,

m AT POFERBICHEASNDETES DRIVBRBAN L L%, BHN
FT T NRICEBEESEREWI T2 EICE> T KIBICHIEKT S Z &N T
E2FEJ, 2 R—T0 EEESG] 22RLTIEI N,
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Solaris 8 U 1J — &

T7AINZEHI DS THAADZIEDTED T2 T FEINZTA L7 Y
M, REY ATl FOHEE /usr/lib/secure. 64 EY bF TPV b
DHBENL /usr/lib/secure/64 E/R D E L7, ML, 82 X—20D TtFal)
T4 EZBLTLI/ZIWN,

J>2H—® -z nodefaultlib A 7> a > BIPHLI—FT 4 UF ¢ crle(1) I
O TIER SN ETRER 7 v 1V EFERAT A EICE D, EITRY > h—0k
BNAEEFTHRRMENM ELE L, FElIE, 35 XR—2 D TEITREY 25—
PRETDTAL 7 MU BERREOR—DD [F T3 )V hORBISNADRE] %
ZBL TSN,

H LV EXTERN mapfile fERXICEL D, -z defs OFFICHMBNICER I NS
SHRNERMELET, 47 RXR—20 TEMS CHRIVOEE] 22RLTIZI N,

HLW SISALIST. $OSNAME. BE N SOSREL BHIA MY > h—2 212k D,
ety NEEBXUNU AT LBEA ORGEHEBREHLT 2BOTMENM ELEL
7. FEIE. 69 R—T0 TEINA NY > T k=22 Z2BRLTLIEZI N,
V=0 -pBXY-pA T aickd, EfFRK{Y IVEEXESAA T 2N
HIHENBMENE L, Flld. 160 R—20 To—hIVEEDE | 22K
LTLZIW0, ETR) D IERAL > 7 2—A, la activity() BELN

la objsearch() DEIMETNELZ, F#MIZ. 161 R—2D [BEXE1I YT —
A0 2SR LTIEI N,

FLWEItE- > 3>4 7 DT _CHECKSUM IZ&K D, ELF 77 M)V EOAT A A=
EDOMEMATREIC/ED K L7z, FlllE, K742 22 T<ET W,

Solaris7 U U — A

64 E NELFA 727 MERDR T R—FENELDI1C0D Lz, FHl.

182 R—=2D 7714 )R] 2BRLTLZEI W, 64 Ew MIEROY > H1—D
PRHERE R I OHHE SICIE. U RS ENET, /usr/lib/64 O (33 R—
D) H=DBBTET L7 MU, 35 R=TD [FETFEY > H—D2MERT
575427 MU, 104 R—20 &K 2881, BETK

LD LIBRARY PATH 64 (34 R—I 0 [BRELKOMHERH] . 67 R—T D [FEfTHY
CH=PRET BT 4 LI N 2SR, BIOETHRY > h—
Jusr/lib/64/1d.s0.1 (3 3 EEBIR),

U2 H—® -z combreloc 7T a rafHTEIEICKD. BElLINZHAC
Bty a aEFRALTHES Ty FEBETEET, FE. 124 R—
O THEELY > a oka) 22RLT7EI N,
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B HLWSORIGINBINARNY > h—=2 202k D, N> RIbEaNTWiaWny 7k
U7 NIRRT D BRDFTWMEN M E L F Lz, 5L, 69 R—2
DO TEHARN) T =02 ZBRLTLIEZEI N,

m HEF T bOGARAAT, FEFTOT T LANERICEOA TP N ESHR

TEHRERTEHNT LI ENTEXT, sl 116 X—2 D TFEUKFRIFR DELERT
HrH) ZBRL TSN,

n BEEEEINZY ORIVOBREICHT 572, SHT SUNW COMDAT 7 a3
A TNEMENELZ, L. 200 R—2 0 [ ICOMDAT] 273> %
ZRLTL7Z3 0,

n oMb I N ORIV EFIAAEEICT B8, SHT SUNW move 27
Ta A TNBEMENE L, FHllE 22— BE#Htvra) 25K

LTS,
n EfTRY I DOEEA Y T — X la_symbinde4 ().
la_sparcv9 pltenter (). BLWla pltexites () W, FH LW P VEEY

<77 LA SYMB ALTVALUE &t%b:‘gbuéhi L7z, %ifﬂ :l 161 R—> D Fﬁ’“*
AT —ADEK 2R TEI N,

344

Solaris 2.6 U 1) — &

m U= RIIBRIE. V) N —O® -z weakextract A7 a L EMEHATSZ
EIZED. T—hA TRHREZOHHZ N H—TEEd., IXRTOT7—h1 T
RESZOHMHIL, - z allextract A7 a 2L TEIFTEET, #HM
i, 29 R—=2D [7—h1 TUHE ] Z22RBLTLIZI N,

m EREINDBEA TV MBI LAWY D UREO—IE L TIREINZHEAT
P M. U= - z ignore 77T a VEMALTEHETSZZENT
E,. LS T, TOHEF TP/ FOKRGEHEBROREERSHM ST I ENTEE
T, FHANE, 30 R—2D [HEA TV bOUE | 2B LTIZI N,

m UH— PRI _START BEXWY END ZAERKRL. 7Pz MO
R L AMPHZREN T B HEZIEMELE T, 3. 57 R—20 A7 71D
R 2BRLTZE N,

n HIRRGEB IR T 3 — ROETREDIEFICEENINA 51N, KEFEBEROESZ X
DRIV E L, 79 R=20 WHREBIOKRTIV—F ] &
ZHRL TS0,

n S VIRIVRIROD LN, dlopen (3DL) RICHRENE Lz, T, 87 XR—2
DT HRNVRE] . 91 R—=DD ) —TF D58 @ RTLD GROUP. BLN
91 R—YD [F+7¥x/ ME) @ RTLD PARENT ZZ ML T2 &,

2 URIIVBRRDAIEMN, RTLD DEFAULT Z{LEET 2% L W) dlsym (3DL) 12X DL
BEINELZ. 3L, 88 RX—2D [FTIHI MO ORIVBRETIV] %?:"QHD
LTL7Zan,
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TAINIEPR SN, BED T4V T4 —] NELXTZHLOITRD, &5
ICHRAFHNICHARAEND T4 IIVT 4 —] MEHATESEDITRDEL .

109 R=2D (T4 NFELTOREAFT D2V b 22U TIZE N,
mapfile 7 7 1 )LDl RFE $ADDVERS Z T 5 &, BiIISNZN—T3 >
KEBRERTEET, FFMllE, 14 X—20 EMN—Y 3 VEEANDHE
EZRLTEI N,

EITRE) O —DEEEA > 72— AT, 7O ZONENSEINICY > 7 3Nz
TV —=2a P OREBROEEOYR— &R L 9. FElE. 157 X—2
D TETRY CH—DEEAN I 72— Z2ZRLTIEI N,

FATREY > — DTNy HA > & 72—k 0, ST o Zns#Eiicy >
ENET TV r—a COERBIMEIEOY R — MMt 9. FAHI.
157 XR=2 @ [E TR > H—DEEAN > 72— 2ZRLTIEI N,
BMOYY > a AERMYHR— hINE L/, SHN BEFORE & SHN AFTER D
WTIE, £7-11 228 L T</ZE V), SHF ORDERED & SHF EXCLUDE IZDWT
&, R7-14 22U TSEI N,

FLWENtE > 3>/ pr 1 FLacs WY R—hSINELz, BxDT7 T J{E
IZDONWTIE, R7-44 2SR TSN,

ELF 0T 707 I LNy =i an s Lk, 58l B7 222U T
<IN,

U H—DPEBEA Yy =22 R— T B5L5IR0FELE, ATLIT—IE
TNRT, strerror (3¢) ZHEAL THRESINET,

LW eliminate mapfile ¥§/R. /I3 -Beliminate 7 a V&2 #HT 3
. O—HIOT R T—TII I M) EHIBRTEET, F#EMIL. 56 R—

D T 2RIVHIBR] 22T ZE N,
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H¥x - i85

S$ADDVERS, [IN\—2 3 J&H | 25

$ISALIST, [MRE/INNAJ Z2&H

SORIGIN, MRR/NA] =&

$SOSNAME, MRZ/NNA| &M

SOSREL, MRZ/NA | &ZR

$PLATFORM, MRZF/NA| Z=HM

___thread, 281

32 Ev /64 Ev I, 33,3565, 67,69, 83, 85,
104, 107, 118, 152, 160. 167, 183, 184, 190, 191,
216, 236, 319
BT, 23

A

ABL 77U —aNAFUA 25T z—
Al =B

ar (1), 29

as (1), 20

atexit (3C), 79

C
cc(i), 27
cc(1), 20,27
COMDAT, 155, 209
COMMON, 39, 49,51, 193
crle (1), 69, 83,128,162, 268,269, 341, 343
crle(1) 7> a >
-E, 341
-e, 128,341

crle(1) A7 ar (i)
-1, 69
-8, 83
-u, 341

D
dladdr (3DL), 341
dladdrl (3DL), 341
dlclose (3DL), 79,84
dldump (3DL), 38
dlerror (3DL), 84
dlfcn.h, 84
dlinfo (3DL), 340, 341, 342
dlmopen (3DL), 158
[dlopen(3DL)] ®ZH
dlopen (3DL), 66,84,91,113, 141, 151, 152
dlopen (3DL), 85
dlopen (3DL)
fHEFT V7 bansHR, 104
TIW—"7, 86,87
JEFF D522, 90
BET 70 4, 91
FET IO S LD, 86
E—F, 91,92
RTLD GLOBAL, 86
RTLD GROUP, 91
RTLD_LAZY, 86
RTLD NOLOAD, 158
RTLD NOW, 74, 82.86
RTLD PARENT, 92
dlsym(3DL), 66,84,92,695,142,152
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dlsym(3DL) (FtZ)
Repl7aN > B)b, 46
RTLD_DEFAULT, 93
RTLD NEXT, 93
RTLD SELF, 342
dump (1), 23,67,70, 115,117

E

ELF, 19, 25,114, 151, 181
elf (3E), 23,151
exec(2), 25,65,182

G
.got, [KREA Ty hF—T)V] 2ZH

L

ld(1), 19

LD_AUDIT, 83,159

LD_BIND NOT, 98

LD BIND NOW, 74, 82,98, 273,277
LD BIND NOW, 279

LD BREADTH, 81

LD_CONFIG, 83

LD_DEBUG, 96
LD_DEBUG_OUTPUT, 97

LD _LIBRARY PATH, 68, 83, 108
LD LIBRARY PATH, 85,160

LD LOADFLTR, 114

LD _NOAUDIT, 161
LD_NOAUXFLTR, 113
LD_NODIRECT, 73

LD NOLAZYLOAD, 78

LD NOVERSION, 141, 144

LD OPTIONS, 27,61

LD _PRELOAD, 76,83
LD_PRELOAD, 73

LD_PROFILE, 128

LD PROFILE OUTPUT, 128

LD RUN_ PATH, 36

LD_SIGNAIL, 83

1d.so.1(1), [FEfTHRU > H—) 22
1dd (1), 23,67,69,71,75,113, 140, 141
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lad

(1) 7> a2, 80

-d, 60,75,126

i, 80

-r, 60,75,126

-u, 30

-v, 140
libdl.so.1, 84
libelf.so.1, 153,181
libldstab.so.1, 152
lorder (1), 30,62

M

mapfile, 303
K, 303
H5SC, 303
YA X URIVES, 310
W@, 312
YA NDEE, 304
R UHEE, 313
SR HER, 308
%, 310

mdb

(1), 341

mmap (2), 25,57,65,114

N
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