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ELEt 27 2 a 3 < Dy A TMHOETN, U UmEET7 2 —XIBEL TRD 2

DDA TFTIVICHEINET,

s O T LG text BEOIZOEET —% data®® .bss 72 E. TOMRNTY 7
D —2a iU TETE®ROH S Ty o hT—deadt s a,

®  symtab ¥ .strtab ICEH END T ORIV T—TIVIERS . rela. text 72 & O HE E
Bz E, U IREEREGD a2,

HEAWNZIZ, UV oh—ickb, T7aryshr—4%tvra] NI TcHh

TyAIIZRDET, U UREEEHR vV aid, ooty aziE

FETBH72DICU o H—ICL>THIRENET, Bty aid, BTirbonsH

N7 7 ANAETHEHAINDHLNEERE Y > a > OERICBEHINET,

=D, ROELDBHMEEEONRIZONTIE, COETHBAL XTI,

s TRTCOIEMEA T 3 OBFEEREREEF Y 7,

s ANEHEEMREA 727 NORIUESEZR O v a v aEiEd 52 &1tk b
HAT77MIVNTOHLWEY > a >OEK. ZnsofEanztra >
13, RIS, BT A RALEFETEET,

33
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U h—DiEEE)

» EROSRERAEBIOELEDDDOHEERES TP 7 hBIOIAEFT
Tl DT RIVT =T IIEROUE, T 7 AIIVATOHF LN > RIL
T— I ERZT =TI DER.

» ANEREREA TP b OBEEFROUME, BIOHNT 7 IV &Y
L0 a A AOZOBERDEH. 51T, EfTREY > —2MEH T 57201
HEkEEY > a 2B ERENET,

» ERENZIRTOET AL FERRTH 70T T LNy T —DER,

» RIS CT. WEF TP 27 b OERERBRS D 2RIV ORE G 7e & DR ZET
BiU 2 — IR 5, B > 7Rt s > a > o4k

vty a EREETE L a  EEEL TET A NIT A EVS REE O
A U H—NOT 74 )L MEREFHL TETSNET, @HE. FEAEDY
CURETIE, U A—ICEoTREEINET 74NV Dy a bl A2k
DT/ TT, 72720, INS5DOT 7 )L MIXIET D -mapfile ZHREL =M
FTalEHALUTHRIETEET, 8B [System V Release4 (/N—37 3 > 1)
Mapfile] ZZHL T7Z3 W,

U h—DiEH

34

U2A—id, A RIS EEFETIZLIEDA /T T R ITANDSIEUHT
KOICTBHIEHBTEET., XD2D08 Y>3 > Tl ZOMGOHEZEFEL <
FHILET, 2L, B, I2NXA T RIANZHATLI L2880 X
o ANAIVEREL, Z<OHE. T2 XA T RIANLETNRFL, HEITE
b9 2B BEDERIC K > THIRENTNET,

¥ -OracleSolaris 11705, SFIFAa2/)81)L A R—F>2 M /usr/ces/bin BX
W Jusr/ces/Lib N5 Jusr/bin BE X fusr/1ib ICBEI L E L2, LA L. D ces £
BT LT T r—2a VINGEIELET ., AR T 5201 R v
U2 OMERASNTWET,

Bt

U A —ZEZNICES S 25813, HIZERT 57200 BERETRTOFT
P T rAINETAT IV ERETILENRHD XY, U AL B0k
RIZHERAT 5D 00Tz FED2a—IIVERIFIIA T IVIEAL T, Kz
NMTAHZEELERN, HEZF KOO RIE. ANT 71 )) test.o DA%
o Ta.out EWD HETOBEFTAIREY 7 1V Z2IERT 2K 51T, U > —ITins
L&Y,

$ 1d test.o
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> h—DiEcE)

W, BIEITRRE T 7 1INTIE, RERRREE O — RB KO T AL O — RAVAEE
TY, ZOI— R, BBEELEFARL =T 2T ATLEREOBHDT, #
W ANA T RIANCE > TR SN 7 7 MV EZE L TIREEN X,

¥, HOEHOUMREI - RBIXOK TI—RBIEETEXT, Z0a—R
13, ETRE) O —TEMICGRE SN, HHTE2L51CT 57201, EREICHY
TIEB IR T N FEITFOLERSDET, ZOh TIUbE T )VAFHTF
B, AL T RIANIZE-> TSN T7y IV E2@E O TRESINE T,

FITARE T 7 A NS HEA TP 2 MR EDFETRA T2/ F kT 5 L&
W3 AT RIANZHESTY P —Z2EHTLHENHDET, U H—D
EHEESHZBEO IO, -+ AT a EMEHLT, THBEBEES T2
R T 2B BT TY,

AVNAZ RZANEERT D

D> h—Z2RHT 5k HEL SBEAEOI AT RIANEHEHT LS
HETT, 77— a&2ERTH2ANT 7 1ILEEHIT, cc1). cc)aEDT
UISA I RIANBRRELET, §5&, A1 T RIANE, BT 71L&
FTIFIWERIATIUZEBIMLT, U UREEZETIEET, ZNS5DBEM

Ty AIE, ROIDICASAINVDIEDNHE L ZIET S LIk > THRTEE
ER

$ cc -# -0 prog main.o

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

E-ZOFNE. INA T RIANICEK > THARAENZERD T 7 1L OHITT
N U H—EEORRIMEHEND AN AL E > TEBLGENH D ET.

AR U URE

ZDY > H—IESPARC £/21dx86 ZRRELZV/ O AU > H—T, 32w 47T

7 bhEFIZMAEY AT MY TEET, 2Ev hEF TV N E
64EY AT/ FMEREIRZZEIITEERA, RIS, 1 DOHKRY 17
DATI 7 NOANTFAIEINET,

BE. AR RTA T a > TR D IUREDY —7 v bERBIT 2 LETH D E
B U2A—id, I MTORYIOANHELEREA 72 7 b O ELF K5
A TEMHLT, #ET2E—RZHIBEL XTI, mapfile KT =N T 7175
UMMSEFTON2Y > 7 EQRRIRY >V HR%EE, A RMTA 7227 hoD
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Uh—AT2a DiEE

HEeZTEE L. NSOV IREDT 74V MR, R2EY FORAT 4T
&=y R TY, U URESY =7y FEIIRIMICERT SITI1E. -z target 7
alrEMMLET.

Uh—FT2 3 >DIEE

36

DA —=IZd 247> aokEmME. 381 RIANOaX > RIFRHET
ETZENTEET, AT T a o h—FTaid BEALEE
BTN ERAA. BEENRELZELESIT. BFE. BEeot 7> azy >
—IZPET T EEF T 57 BT, a2 81T RIANICE - TRt S
NEJ, £z, LD OPTINS BRIFAZREL T, U A—ICA T az2ETI L
HTEET,

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

RATae LA T alid, Voh—EoTHRINET, 2nsotr
alid, AT RIANNEZITISAY > R4 T a X 0BEREINE
—g‘o

J2A—d, A7 a X NEEREBUFEIT L, Bkt 7 a > I3 T
DEIBNENTH DA T aa2ifliREd, EE5NOEMSA T a b PRRS
NEHEEE, ZUTHITT—Ayvb—I0WEkanExzd, BEmART I —08E
. U =3 T LET, RKOFTIE. U h—olmEICLD, RYiat T
ary - X&-zA T a IR YREIEMRHINTNET,

$ 1d -X -z sillydefs main.o

1d: illegal option -- X

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

1 DD5EBBEET DL T a nm2BffE I NGa. U2 h—dEymnEs
ERRUTzd & U U REERRGE L £,

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

e, Uh—R@3A T2 a U A NOREDBTTR> TERBA—HbBEL £,

$ 1d -dy -a main.o

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

TRTCOF T a  2PE L THERRI T —RENMBRHE I NRho 25813 Y
SH—IERICAN T 7 AV DU ZFTNER T,

Ho EHEHEMICHEHEINDY D h—F T a3 izonTid, 53 [ h—0

ATy LAl EBRLTLIEIWN, £, I RTOY > h—F T3>
ICDOWTOREIZHMFIZIOWNTIE, W) ZZRLTLIZI N,
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ANT7 7A4IVDIE

AT 7AIVDALIE

U=, ANMT 7 0I)VEI > T EICEREINZIERICHEARD 9, &
T 1IE, AN, FOT 7 AIVDELEY A TZ2HBTLE0IREIN, ED
IO TEZVENDDNDRESNET, U IVREICHERANICHERT S
TryAINIA T3, U O UREDREEE— R, T8 £213 T8 onwdhnn
WCE o TRESNET,

MRy E—RTWE U2AH=DNANT 7V ELTRZITANSDIE, HECEFTHE
AT a EREBET—HNATIATIIVETTY, [#) E—RTiE U>
A—id, FEFTP 7 bBRITFANET,

BEETREA Tz ME, U 7RETO AN > EHHANBZAT 7 71
WEATERLTWET, ZNSOT7 A IIVHND 7075 L857—4%] O&Y
Talid, EREINAEN T A A—DIEEINET, U U RERROtE
7aid, BETHATHEEZDICEBEINET., FiLWEREZY > a o0NERS
. BoTRHENZDOT, HiRt 2y a 37741 A= O—EI2i3 7
DERA, oBRINE. WEBS >R T—TIVICED 5. BERIOfHRINE
T, ZOT—TINEFHL T, HAAA=RNIZ1 DL EDT 2RIV T—TIVIME
RENET,

AN T 7AW D OREIT D RTICEBERETCEETN., 7175175
JE{EFEAFT O MIEE., AT al EEoTHRELET, 40X—20 B
mo4 70007 ZBRLULTLIEIN, U IUREROY -1 75147
TV EHREFEAFT O ORI, DR DEVWET, RD2DDEY/a>T, Z
DENVIZDWTHHAL £,

7 —hA T8

T—=hA T, ar() ZFEHAL TEEINET., T 7@, 7—h172 >
PINT—T I OHRENREL 7Y 7 NOEATHRINET, 2o >R
TN, TNEOEFRDRMETE2A T 7 FET DRIVEREEOBFRMN
ONDET, TTIFIVETIE, UHAH—2FHTIHIE. T—HA1 T AN—%ER
LCHIETEET, U h—l3. RFEROL DRIV BREGHLT, 7= 7Th
SHEG T OV ADRETICHERA TPz hERIRLET, 1 D07 1T DTN
TDAN—ZHRNCHIHT S 2B TEET,

U S A—IRT —HA TS EREARAT Y2y N EMIT 501, KO &>
&TY.

o T=AATIT BEY D H—ORE Y RN T =T IVRICRFF SN TWS, >
PINBMREMZT S D RIVERDP A TWEHE. ZOBMIIL. TREH >
RIVEFEINLHEHHD KT,
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38

s T—hHATI, BEY > H—DWNEY >RV T —TIVHIBRFE SN TNV S, K
B URIIERZWZT T Y D RIVEBNAS TWBHE, ZOELT
. FORTRANCOMMON 7w 7 EFEMNH D FT, TOEFEICED, [FUDATAS >R
N EERTHEHEEWNRA 7 o7 M INET,

n T—HATDAUN=IZ, BENnflEERdfE I Nzl ZLE ST S
SRIC—HT 2L ORI ERNGENDIHEG, £12-2128RLTLEZ3 W,

. J2H—® -zallextract WETINZHEG, ZOF T aickn, EIRKXD
T —HhA THHERIEEN., WEFOT — A TINS5 T =1 T A IN—=0"F X
THHEEINET,

BN T — A1 THIH T, -z weakextract 7> 3 >WNEZNT/a> TWianhE
D, D4 =0T RIVBRTTY—hAT0n604r 727 MliIEETINEE
lo FEAIIE. 49 X—2 D THHIZ R 22 T<E3I 0,

¥ -4 733 -zweakextract, -zallextract. BEN -z defaultextract ZfHH T
HE, BEROT A THTTY = A THBEANZ AL EZYOEZ D ZEINTEE
TO

BRI T — N1 THIHICE > T, U2 A—31D07 = A T THEHRD /S A &1/
RLUET, BEIECT, UZA—HNHOL >R T—TIICREINTWDE > >
PIER A2 72012, BEENRA 77 MflitiEansxd, U

A=, BEERES 7YV bEMEE I, YA TEES TS AE R
ToHE ROANT 7 AU ESNET,

T—=HA TR SN EZICHEREEERRRA 7oy N R T 52 &
MBE, AR RITTOT A TOMNENEETH D ZENDNDET, 41 =
O Max> R o7 —h1 7 DfE] 22BLTLIZI N,

F-U =BT =N T TEEO/NSAZER LT O RIVEMRLETHN, ZDA
AZZXLEDBODEHPRENSEDTY, BFICHEEBIELS 727 hDT 25 A

BHBEEORERT =N 7 TR, BEHNIKELRDET, ZOHE

I&. lorder(l) ® tsort(1) R EDY—IIVEFEHL T, 7—HA THNOBEREES 7
DV NEBELTLSZIWN, ATV FNEEHTHIET, U H—MNETT

LHNADEEWS T ENTEEXT,

HEAT7O T bOILEE

HEFT DV ME. BEIARFEER. 1 DRLIFERDO AT T 7 A )V O LRI DFREIT
Ko THERSNZRAEBMN TS, UH—0NEGF Tl F2UHT 2L, FH
FT2x0 bOENFEIZ. TOMBMER SN T 7 1 IV A A —2 OB/
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ANT7 7A4IVDIE

TR0 FET, ZOHBASHAART, U IVRETOBAICESTHELT
P MRICEBINZITRTOL DRIV MUK RIGEIC/RD Z L2 EKL
TWET,

EF Tz bOTOT T LTI a lFEAEDY P U EEERE Y
Parid, U Ah—TifERINEEA, o0t rvalid, EFTO Y
NPHEE SN TEITHRTOEANER I NS L ST, EffU > —Itk> TH
MENEd, 272, HEF TP/ FOERIFEESINET., Z0oFT2zr k
NELTRHCAIA ATREIC LR T U S IR WK ERIR TH 5 T L 2R I 1B wmAY. i)
T7AINAA=JIREFEINET,

FTIHIETIE, UV IUREOELTHRESNLZEAEA T 7 MITAR

T, BEFOF T/ FNICKERFREL TS NET, ZOREERIE. 204
T M, BEF TP Mo TRESNZEBOSI Y >RV Z2ERT
BLINEDMTERRSETINE T, EITREDY > DA —/)N—\ v RER/NRIC
M2 B72DI2, BEPFOFT T 7 bSO RIS IREMHRT KRR
EIRELTLEI N, UH—DFT Ny T, BEXN vt 7 arziEELlLx
wdd(1) Z2fEHT 5 &, REHOKGFREFRZHERTEET. U H—D

-z discard-unused=dependencies 7 7> a > EHHT S L. HHIN TWaWitgE A
T bOKEBEBROGERENH TEET,

EEFT V7 M, BNOEEFT TP 2V M T 2IKERRAH 225G, 0
KAEBEBOUETERT., ZOUEIL, ITRTOIAXY Y MMTANT 7 AV S
Niedb &, P 2PRIIVFRT OV AZTET T 2DICFETINET, 2L, Bl
NBLNT 7 AINA A=A, EF TP 27 MAIMMKERRE L TRifkESnx
T

AR RITTOREA T NOMEIZ. 7—HA TUEOEEIZEEETIIH
DFERAN, TOMBEIDLEHHEICEEL KITAREEND D T, FCARDOERK
DT rHRIIVE, BRERRA 77 NEEA T o7 MNEREROEL T
D7 FEICHBEIE ZENTEET, 48X—20 [T 2RIVER] Z2BRLT
<IN,

o h—Il&o TUEENDIEF T o7 RONEFIE,. HAT 711 A=
WM N B ERICREESNE T, BIEGAABN WG, BT >
=R ESINH_EA T2 FEFRUEF CTiAAAAE T, TDD, U
H—EEFRHY -3, ZEICEEINZ—EHDOI >HRILDDE, 1 D0 RV
DEMNOIT N Z@EIRLET,

F-ZEIORIIVERIT. nA T alEFERLCERSNS IO Ry THIITH
mEINET,
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EMNZAT7ZVEDY D

WHE, A2 T RIANCES T, BRI TIUNY DA—IHEESNTY
DINEIDDRERSNETN, FEALEDHE, HAMBDIA T IV EEET S
TEMBETT, HEA T2 FET—NA T U =T L TRERAT
77 AINVOAETEPIRINCDIT S ZETIRETE XY, £ZL. KD —RITERK
HERENDIE, V=D AA T a eHlT2HETT,

2475 DR

T4 T ) OmARKERKICE D &, WEA T o MOl BEEEE b SR
B sollX o THRESINET., 7—Hh1 713, H#UHEEE 1ib EEREEE .alck > THEE
INFET, 72& AL libfoo.sold, T /NAIVEREEIZHH TE S foo EIDILAF
TP MN—=2a > T9, libfoo.ald. 14 T7T7UDT—HATN—=2a>T
R

INSOHANE. Vo h—0 AT aitkoTR#anEzd., 2o+ 7Sa >
. B, BN T7IUERY D UREICHETAHEEICHERLET. ROFIT
13, U > —1Z libfoo.so ZMETHLDITHRRLET, U > H—7 libfoo.so &1k
RTERWVWEEIL, libfoo.a ZMBL THLROMRT A L7 NUICBHILET,

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

E-mARKICE, BEF T2 FOaACNRAIIVRETOERICEATS b E, 3K
AT 27 bOEFRHREETOMERICETLIDONRH D EY, T2 /X1 IVRET
3 BT so EERIZMMT DI L. EITRERE T, @H. BNo

N—=2a HezRELERHEHERALET, 46 X—20 ImaaK] BV 265
R=2D IN=2a VERT 7 AIHOEH]] 2ZRLTIES 0,

BWE—RTY > ImEERTOHRE, EF TP bET N1 T LEMBED
BbOANDY 2V ZRIRTEET, fE—-RTY > IUmEZITOHEG. ANZE
ZHFANDDET —HhATI3A4TFVRETTY,

BWE—RT AT a  2BHT256, U A—REIHREESNZAHT &
TOHEA T2V bORET ALV PUERBLET, —HT20DONEONS
mWNEE. U= RCECT 4 LY BUNTY =17 53477 U ZBRL
F9. BE-—RT AT a2 T25813. T—H1T 74T FURETN
BERINEXT,

HEFTO2 0 bET—NATLEDRERND) V5

ST ITVREANZALCR BT RTRES TV FERHRT 585

B HRELET A LY NUBETRESN, KITT—H1 771 7T UK EN
£V, MBS TERDAMICHET 510, BT a P RMALET.

OracleSolaris 11.1 U > h—&S A4 TS UHA K « 20125108



ANT7 7A4IVDIE

O< 2 RTIZ -Bdynamic &7 3 >, -BstaticA 7> a & RETHIEI

£o T, FA4T7 7V DOBRBRREZENENIEF T2 b T—hA T2 0E
ADIEMTEET, 22, 7SI r— a7 —7H1 7 libfoo.a EHAFF
T/ b libbar.soiZVU > 79 BI2IE, ROIX D REHRITLET,

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

747 a3 > -Bstatic & -Bdynamic 3. IEREICIIHRFRTIEH D £/ A, -Bstatic &
fBETSHE, U=, RD-Bdynamic DFEAEFTANELTHEA TV k
EZFANET AU, LU, -Bdynamic ZHFETH E. U2 Hh—Id, HHEI N
T4 LT NUNT, &UICEELT T2 FERRL, RICT—H1 TR £
ER

AR DFIDFEL WHHEL T, U > —I13F 9 libfoo.a Z2HEL FI, KicU >
F1—Id libbar.so ZER L. HOMNS5LWEEIT libbar.a 2L £7,

A%y RTLEDT —hA TDEE

AR RITEDT7 =1 TOMEL, fERSNEHNT 7 v 1 IVICHEZE RFL E
T, U371 T2REL T, URIIKBRLEZEDHDERIN TV
WD EBS IR T 2L T, ZOREBNET L., LESRHEERES T
D MM ENAZB T, U h—13a~x > RIF EOXRDOD AN 7 7 1IVICEEI L
ECIN

ZDEDT I AT, A RIFETRITTEZT—hA1 7%, BEDOAN

Ty ANINEDHFH LWSIROMPRIHERT L E3H0EFA, 2EXIE kOO
Y2 RTIE. filel.c THEZY D HRIVBIREMRIT 5720721112, libfoo.a ZMEKRT
BHEHC, U —IZHERLTWET, libfoo.a 77— 1 713, file2.c £7/21F
file3.c D VIRNINBREMIRT 27201213, FHINEE .

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

HBT—HNATIMNEDAN—DHIHZZNDT = TNE5D A /)N—OHIET
fER L2 TR 5720 EWS K512, 7= A THICHEKERERNEET 25
BNHOET ., KEFEBMERL TWLBEEIR. #iTOSREMRT 2201, 3
RORTETY = A T2 RLIEET 2 LENH D XTI,

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

7= TOREEFEVRLIRELZOMFELZDT 22 &3, mEIRIEXT

9, -zrescan-now A 7T a VERETSHE, ZOUBIIHEEIC/ED E

9, -zrescan-now A7 a id, AXRITTIOF T a hikiians &, ¢
KU H—TUHEZINET, ZOF T a XOica~xy T TUEINEZT
RTODTY—=HA 7, T<ICHIUEINET, ZOUNHIZE, 2RIV BREHFRT
LBIMDTY —HA TAUN—DNEZRFELLSELET., 71 T2EKEEE
LTHHLWEEEGEA 77 s nneE, 7—h1 7 OHEERITHK
TLET, pikoflid. ROLSICHMETEXT,
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$ cc -o prog .... -1A -1B -1C -z rescan-now

F /-, -zrescan-start BE W -z rescan-end 0)7]‘70/5 CEREHTSHE. HAIK
HFTBT—NATE1DODT7 —HATIIN—TIZEELEDBIENTEET, HEOD
RUYDXFENIT > RFFIZEMN TS E, 25D —T713) > h—T3 <
BUMEINET, VIL—THNTREON =7 =0 7IdELE N, > 2RISR
BRRIRT 28MY — A TAN—ZRHL LS ELET, TOT7—HA THEHEE
W, EINEZT A TN —TIZH LW AN EINAL< 25 THITS
NEI, 7 HATIN—TEFERTHE, HIOHFITRDELIICES I ENTEE
7,

$ cc -o prog .... -z rescan-start -1A -1B -1C -z rescan-end

E-JFRAIE LT, O MTOREBICTY — A TZ2EET 20N REDHIETT, 2
U, BROERNMERT H72DITBE LR L5 EI3BREXT,

VN —DPRET DTV K

INETOHNITRT, IV RITIHRES NI A T T OMRGHMZEY >

H—MRHL TNWB I EEFHRICLTWET, T 74T 32EY b4 T

P hE) T BES UM IA T IV ERKET ST L7 M) ELT

B LTNWBHDIE, 2DDEHENIT 4 L2V MU /lib EZDH ED Jusr/lib 72T T

T, 64w AT b2 DT HEET. 2 DOEHENT L7 NY

/lib/64 & Jusr/lib/6a 72 &AL E T, ZHLNDT 4 LY MU ZRZBSI =0
BT U 2 — OB/ AITHRIIZAINT 2 6B NH D X7,

D —RRBNAZEETZI2IE, IX RITA T a2l 5 ks, R
BREMRT 2 HENRH DT,

A RITAT a3 > DER

LA Ta EERTSEE. TATITURB/NACH LWSZAAEBINTE £

T, ZOF T arid, AT ETERLZZOMMA T, MBNAEZLEHELE
T, LA RO RId, pathl. /lib. /usr/lib DJEIZ libfoo ZMEK L £
9, TP RiE, pathl., path2. /lib. /usr/lib DJIEIZ libbar ZMREL 9,

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

Lﬁf/a/%@%bfiaéMtAx% I UH—HHTYT, INS5D/NA4%
3, ERRESNBHN 7 71V A—=IidieHESNER A, LN> T, ETRY
CH=IE NS DON AL EFHTEE R A,
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ANT7 7A4IVDIE

E-NVETALI BURNDIATIYORRICY > Ah—2FEHT2581F, -LE
HETHIBENHDET, EUF R () THREDT 4 LI P ZRTIENTER
ER

XA T a EFERTLE UH—DPRETLET 74N NOT 4 LY N EEE
TEET, ZOFA T a IiwmETH51%IE. T« L7 MDY A RE2a0>TK
Po2EXTRLET, 22 XkOoax > Rid. 7«4 L 27 ~Y
/opt/COMPILER/lib & /home/me/lib N7Z1F & FHRT libfoo ZMEK L £7°,

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

YATa P EFEALTEELLT A L7 UL LA T a2 2EAL THZT
X, ZLOH/E. XA T RIANITE, 2T TEA OB/ ZHEE
T2E0DD YF T alHDET,

RIREHDER

BREEZSHLD LIBRARY PATHZEILTH, U hH—DFA 77 URR/NZIMINTE
F£9, —fKIZ. LD LIBRARY PATHIZIE, JOCRYSNSZT 4 L7 b U X ~ZEHL
D EJ, LD LIBRARY PATHDH - &6 — RN ERIL, EIao > TRYSNZ2D
DTF4 L7 MIJUARTT, ZNHDOY A NI, av 2 RFTREEENS -y A K
DHIBITRRINET,

Z ZTl. LD LIBRARY PATHDREE., W DMD -LA T a > &2FELRZY >
=DV L Z2#lABHOETNET,

$ LD_LIBRARY_PATH=dirl:dir2;dir3
$ export LD_LIBRARY_PATH
$ cc -o prog main.c -Lpathl .... -Lpath2 .... -Lpathn -1foo

BENIZRRZR/NAVL, dirl:dir2:pathl:path2.... pathn:dir3:/lib:/usr/lib T3,

LD LIBRARY PATH EFED I 0 MEE I NTAHRWEAEIL., fRESINL
TALIZMUUZRNE, LA T aobETHRRINET, XROFITIE. BRI
M2 /N A1 pathl:path2. ... pathn:dirl:dir2:/lib:/usr/lib T9Y,

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

E- COREARIL, FETRY 2 —ORRNAZERT L2 5EICHMHTEXT,
13 R—=2 D LR > =R T 2574 L7 b)) 2ZRLTSESN, 20D
BREAKNY > H—ITEBLBNKSICT2ITE, -iFTralz2lHLET,
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RITEFY H—DPRRIT ST Lo kY

ETRY 2= T3 TR 2 DG TREREBERRL XTI, 328w b
FT 7 RIS, T 74V M T /lib & Jusr/lib DR INET ., 64
Ey hAT72 7 NI B5E, T 74)0 M Tld /1ib/64 & Jusr/lib/64 DIFRER
INET, ZOEFMDT 1 LU M) ERRTHEEIE. FEITREY > —DRE/NA
BRSBTS 2 ENH D ET,

FEITARE Y v AIIVEREHEA T 27 MR OHEA Tz 7 NEY 7 X
NHEE, INSOHEAT O/ MRIKREREREL TieINET, Z0X57%
KERRIZ. OB AOFEFHICETRY > -1tk THEBEINZ2LERDH D
F9, BN A T N2 DU TBEEIE. BT AV DL LD
AZRERTEET, TOMKR/NZF, TETNNZ) EFFENET, EfTREY >
H—id, ATz bOEFNAEFEHL T, A 727 NOKEBRZREELE
7,

-z nodefaultlib T 72 a3 > &I 5 &, EFEFICT 74V bOBEIZ2RZEL 72N
BlisA 727 h2ERTEET, 204 T az2fifldsE, 72027 b
DI R TOKFRERIZZD TFEF/NA] 2FEHL TRESINET, o4 T ar
Wi E, EITE) O —ORBNAZEDOIDITHIELTH., HBICHAINS
MERINADNEINWCT 7 )V MO0 £9,

E-T 740 NOMR/NANL, EITRHER T 7 AV Eo TEBTEET, 105
R=2D [FT74) N OMBR/NNADHERKR] 2ZRLTEIW, £EZL. 8t 7
P FOEREIIZDO T vy ANV DFEEITKEFET HRETEH D EFE L, F

W2, RGN BT 74NV NOEFETTAH TP o7 N OREB-IRZMRR T
Z2DEIICLTLES N,

JO0>TRYIGNZT ALY NUUZARNEIRETS - RATaz2E\RT5E, &
IFEFTRE T 7 A IV E 3G A TP =7 MNICEFT/NAZRLERTEET., KOH
Tl BIETARET 7 1 )L prog WIZFETT/N A /home/me/lib: /home/you/1ib 23 i %k
INET,

$ cc -o prog main.c -R/home/me/lib:/home/you/lib -Lpathl \
-Lpath2 filel.c file2.c -1foo -lbar
BHAT T2 NORGFRRERIGT 5 & &, KiTh Y 2 -3 X T Ril/N A2
RKRLTHhS, T4 EOEMERRLET. ZOHE. JOFET/NA
¥, libfoo.so.1 & libbar.so.1 DMRICEHINET,

U —IZ3ERD RA T a P efRETE R, #fEES N6, oo
TRY)> THEEINET, LEn>T, ERROFIIROLIITRT IEDTEX
ER

$ cc -o prog main.c -R/home/me/lib -Lpathl -R/home/you/lib \
-Lpath2 filel.c file2.c -1foo -lbar
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ANT7 7A4IVDIE

SEIFERBRICA A NI EINDHEEEDOHZF TP 7 MZDNT
13, $ORIGINENIUA RNU U b=V > 2FHT 2 L, FICET/NAZLFETEE
T, 274 X—2 D BT HKEFREROEE ] 22RBLTIEI N,

E-DATNE. -RA T2 a > OIREICROZ HiEE LT, BREZAE LD RUN PATH & 3% E
L. ZNZ2) 2 H—MMEHTES XTS5 HENHDE L/, LD RUN PATHB XN
-ROEHHEPH SRS E S Z<FE U TIDN, ZOMAZIEELLZHEIE. RN

LD RUN PATH K DESEINEKT,

VIR ES IR TES 3>

ATV M, EfTROYNRE LR TUROLODI— REeRtTs I8
MTEEY, BWA T2 o7 bOPMIHRET— RiE, UEPICEHNA T o7 bR
HARAENDZNT, 1HTDETEINET, BHNA TP FOKTI—RiE B
AT 2z 7 SHUERIN S FAB ORI NS D, KUK T O 1[H
TOEFTEINET., 20— Rid, BIKERAS >y ORs), 3 —a—-R7

Oy 7 D5350WTNMN1 DD a4 T THARENET., E55017
Ta A4 T7h, ATBEEBES 7Y/ bOFREOE Y 2 a > ek L T
ENETI.

t /27 3> .pre initarray. .init array. BXN .fini array l3ZTNTI, EITH
O ERT. OIHRRE, BIUOK TERORAZRZELET., Bt 727 b
ZERT B, U =325 ORI % . dynanic ¥ T XY ThH 5

DT PREINIT [ARRAY/ARRAYSZ]. DT INIT [ARRAY/ARRAYSZ]. H LN

DT _FINI_[ARRAY/ARRAYSZ] TEZNTNHAIL FT. NS0 JI3EEEHT 51
TarEHMNLUT, B a b EEITRY -l TSNS L5 L £
9, [WIHIERERT) DOBELHNS. BIISEITRIRE Y 7 1 VI D A vRET 9,

E-INSORFNCEI D ETENSBEKIT, ERENEZF TPV b SRIET Z440
ENH D RT,

Jdnit & fini BT a3, ENENETROMOMRE S K TROI—-RT Oy s
ZIRHELET, BEICSAI T RIANE. AT 71V A OB ERE
AT 27 7y A IVEFERALT init & finikr > azMEL 9, a2 /815
DT INEOT7 7 AIIZiE, HEEMREA 7227 O Jinit I— R & fini
O— RZ2ZNZFMNL L BB NICH T RIUET 2R NH D 9., Zns OB
2. PR ORIV dnit & fini ICK D ENZIEER S NET ., BIA T2V b
EERT D, U =3I sD> 2RIV %E .dynamic %~ D DT _INIT & DT FINI C
ETNTNHNLET, NSOy VI3BEET 2 > a > &FBHIL T, TR >
H—IZEX > THFRHENEESICLET,

PIRE B LU T I — FOETROFEHIZ, 118 X—2 0 THIHREB LK T
W—F 2] 2ZRL TSN,
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AR E ER TR OBREE ) > hH—D0 5 EHEETTSHITIE, -z initarray 7
var& zfiniarray A7 a  EFRALET, 2ZEZRX ROAT 2 ROKE
R foo() DY B L AA init_array EHRITEE S 4. bar() DT KL AN
fini array BRICEEINET,

$ cat main.c

#include <stdio.h>
void foo()
{
(void) printf("initializing: foo()\n")
}
void bar()
{
(void) printf("finalizing: bar()\n")
}
void main()
{
(void) printf("main()\n")
}
$ cc -o main -zinitarray=foo -zfiniarray=bar main.c
$ main
initializing: foo()
main()

finalizing: bar()

MHREBLIOKR T a > oERIE, 7> T2 L CEHSEERTTEE
T, L, IFEAEDTI AT, FOESEHMILT 272007
T4 TERELTWET, 2EXE B0 a— RENK, RITRT #pragna T 5% 2
ALTEZTETZIENTEET, TS DEREDFER. foo() ITXHT BIENH LAY
dnit BV 2 a DNICEE S 3. bar() KT B UAY . fini 27 > a > NICES
BEINET,

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

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

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

finalizing: bar()

PIRGE I — R & T O — ROVEROBEEREL 72 27 Miia#Esnsg
ET=NATIATIVEREF TPl MTHARAENHE LT, Bz
g HuRENRDVET., T IATEFRALETY TV r—2a >0V > U Ek
. =AM TRO—EA Tz FULAIHE LZSWARERH D 9. 25D
FT70x ME T =HA T DA N—2ERITHBHESN TS UERE /KT
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A= FO—fRU DR LB WATREMED D D X9, T LU THETIKIZ, I—FDZOHE
DEFNFETINET., ALY TV r—2a &G4 72020 ML THE
L72Baild, ETRIUKEENTHAAEND & BESNTAHREI—RERT
I—ROITNTREFTENET,

EITRIC T O ANTHIHREB LUK TI— RE2 ED LS REF TETTREN
ZHWrd 5 Z &3 KFERRO TS BHMRMEZZATNWET., ZO0H%E
fEHICT 2121, PSR EBLOK TO—RORNEZEHRL 9., HOEER O]
MRERINKR T O— REHMILT 2 &, EITROBENTHAFEIC/ARD T, 7
HHZOWTIE, 119 R—2 0 THHRE EK TOIEF ) 25U T 7Z3N,

PIAERE O — R, dldump(3C) Zffi> TAEY —% 5 > T TELHWF TP/ b
EEBITHARENTWDHE, T—F OHMEREL T ZHIEIC T8> T ES

(/)o

> iR )L DALEE
ORI, BITERBICHBETEERT, 47 RX—20 [ 2RIV onff#HtE] 258
LTL7ZE W,

By > RIVE. AN T 7 AV OUERRIC A ERERRES T2 7 R T 71U
SERETOHNAT o7 MicER L TaE—3NET,

TRTOANEHEBERES TP 7 NS IEIND KIS >Rl ENEBIKAFER R0
SIEINDRES > HRIVIE. & RIVER EEEINS 7O A TOMB L OHS
NET, Uh—F, &R ERBISNAZIEICHEY >RV T—TIVICEEL
F9, FCATDS DRIV NURI O TP 7 Mok TR, > >R
T—TIIVNICT TIEET D EE1F. PRI 7O A& >T2DoD> 2R
NDEESEREFTHZMDNRESNET, ZOTOZADREIEHELT, U >
H—3E AT =7 S ODIRGEBEGRAN DS B EWHNLT 5 HikzREL£T,

AN T 7 AIVDIIEINEFERKR T 5 E, U 2 —1d 2RV a1 O 3 5 2 i@ H
U, RIFROD D ZRIIVBRDES TWANESDZEHELET, & O RIVRIRDI
ML T —NREELHES. RIBRO D DRIVBRNE > TWHEEIEF. U2
ENE T UET. wZIT, U H—DRNES >R T—T IV, ERRENSA
A—=TD> 2RI T—TIVIZBMSNET,

Pt 7> a >Tld, > oRIVOREME, o RIVERER, BRUORERES >RV
DUBIZDWTHLLSFHBHELET,

> WIVDORI R
TIURIE RFTERBICHETEET, RS >RINE. P ORIVERNE EN
BFTDxy MDA TSz M SBIATE E A, 77 4)) M T,
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48

CHRIIVBANEEBRA 7 N7 v ANV SEEFOR AT/ Mica
r—anxd., ooz, Bz >RIIVe2H AT 7 MG HIBRTEE T, 63
R=20O [ HRIVHIBR] 22U TEZI N,

K >RIE, PRIV ERNGENEZ AT NUNOF Tz 7 s b
ZRTEET, K >oRINT, WEEFEROD ET, HOF T2 27 FRNITERK
INDT ORI T—=TINZEBMINET, TRXTORES > RIVNEED TUHES
KRR EINE TN, N5 ORKRTHEISRETCE £, KES >RV
3. BIMOMEEBEEEERTEET, 1221223 BLTEIN, &5

12, mapfile ¥ > RIVIES 2@ LT, U2 ZRERICY ORIV a2 E 0D 4T
BHIEHTEET, £8-8Z2SZML T EI W, INso[EtEENE (BLOES
W&k, WA T2 27 bADOEZAARFITaIHENRE N RS >RV &4
RTEET,

HEBEWTREA 7o 27 NEERT B E, IXTOEEBERINESNH AT
P MCREINET, L. s oBEEICk > THREMICERE I Nz #H
HOAFITHEAINER L. RODIZ, 26O F TPV b2 ANTEL TiHAR
DENNA T 7 FORDY > IRET T, AEEOUENE S N F T, Bk
r—ATIE. -Breduce 77T a &ML T, AMEEEBINES 275100
HENZEIRTE X T,

BEITAIRE 7 v AIV(FERBHEA T M) 2IERT D &, 2 2RIV 2R
WT—TINZEZIAENDHNC, o RIVaAEEORERS I ESNEA SN E

T, AEEEEICED, ORI KRIBOEETHD. > ORINDOFEICL D
WEEZIRNWI LR TEET, fHEOBEBIESICL T, RATICE
BENDZRES DRI EERTHIESTEXET., TOBEOFEND- EHLL
FHINZDIF, 7227 bOII AR—RENZA 2 T 12— AEHRWITE
EIDBDHETT., 60 X—2D [ U RIVHEPHOHE/NN 2R TZI N,

> VIR VEER

ORI, BTHBIIC NS 6 DM 5, BMTUET 5 ESRb0E
T, IXRTOHFAZFETLET., FEAEDT RIVFERIE. U H—ICX>TH
BRI SNET, FEL, SEBIE D HREC, HMN5 LT —REOH
B35 BREDH D X7

Ho L b RINTHEMBMRIL, H2F T2 T bSHIOF T 7 FHNED >
PIIIVEBAND Y VRIVBROMEETY . ZOMEIR. 2 DOBEERES 72y
N BRUOHEEWRES 7 o7 bEREF TP o7 MEEBRANTRIBE N
EAOELOMTHRAET LRGNNSO XTI, WHE, EHAMRIT, 2 DU EOHEKE
AREA 7> 7 FOMTHRAELET,

20D IRV OfERIE. RNV DEME. ORIV EAFLET vy AILDOYALTH
FOEREIND T 7 AINDYA TIZEX>THEBODET, P ORINVDREHEITONTD

AL, 380 X—2D [P 2RI T—=TItEra] ZBRLTLIEIWN, =72

L. ROFEHATIE, KO3 DO HRIVYA THNEEEINET,
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n REHRI BRI -T 7 AIVNTERENZD, AL =7 RLUANEID Y TS
NTWEWnT 2R,

. S ORIV - Ty AIIVNTIER S N, F2H A IR 5T
N FREFARL—PRIZEDLGTENTWRWS >RL, ZOXS5ky >R
2. b TwiAan Cc > 2RI, E72I1E FORTRANCOMMON 7 1w 7 & LT
Ty AIVNICERINET,

n EEVIOPNI-AEREINTHS T 7 AIVHDA L =27 RLABIURAR—Z
MENDBTENTNH TS >R,

fE 2T, & 2RIV TEEBRPAER S NE T, ZOBRTIR, E&
SHRIVIN—RE) S 2RIV K D BRI N, —FR S 2 R)VERER S > BRIV K D EE
ENET,

KOCA—ROFITIE, TNHDLRIVYA TNEDLDIITL TERKRESNS N E

RLUTWET, REXES OHRIVOBERIL, u T, —FF BRIV O HEHEEE
3.t TY, @RI ONIIOEEEIT. d TY,

$ cat main.c

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

int d bar = 1;
int d foo()

{

return (u foo(u bar, t bar, d bar));
}
$ cc -0 main.o -c main.c
$ elfdump -s main.o

Symbol Table Section: .symtab

index value size type bind oth ver shndx name
[7] 0x00000000 0x00000000 FUNC GLOB D 0 UNDEF u foo
[8] 0x00000010 0x00000040 FUNC GLOB D 0 .text d foo
[9] 0x00000004 0x00000004 OBJT GLOB D ® COMMON t bar
[10] 0x00000000 0x00000004 NOTY GLOB D 0 UNDEF u_bar
[11] 0x00000000 0x00000004 OBJIT GLOB D 0 .data d_bar

BT AR AR R

Haliie s DRIVRERIZ, o & RMTT, Z0EE. EUT 2HHERE. &
BE5MNNMERIND 2DD RV INET, 2O RIVERIZ. U >
H—IZX>THBMIZETINET., 2E21F AUHEEGZFHEDOI RILRHO., 1
DDT 7 AINMEDT RIVBRRN, BIDOT 7 A IIVDEFREZIE > > RIVE
HITHEINTWBEELET, HDWVIE. DT 71NN EO—KHS D RIVES
. ENDOT AN EDEEY DRIVOERICHEEINET, ZORRIE. 20D
HEETREA 727 M. BIOHEERREA 727 eG4 T 27 M
FRBRNTHRH I NERIIOERDOHE TRET2HEGNH D ET,
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RIS NDS ORINE, REBEHESERITT s —r#ESINET, HEILEFEL T

Pl FOWERIX, T —IREEDOEN, KBRS LD BELENMES 2D E

T, U= HRINERIZFEACARTIORKIBERICE > THERD S BIZAH—N—F
1 RENET,

Bz DRIVRRO B S 1 DOBATH S [EIDRAA] 1T, FHEERES T
Pl hNEWEFT O M FRBEBROREF T Oy FEITREL X
o ZOHE. PIORBEREEFRSNTOWAIE, BREVES 7 b X
ZREROIEA T 7 MEORIIDEFRNY > 7 —IT &> THERD S BITERH
ENET, HEBEFRA T2V FOER, XLBBMNOIAEF TP 27 FDER
W ENOTRTOER LITHIDRABZTD EWONEKT, ZOFIDRAAZMERAL
T BIOREAT D27 MRS DRAEE A —N—F 1 RT2HIENTEE
Yo HEBEEAS 7227 bEWEFT P2l bOM, FRIFEROILEFT
Tl METRETLEREER SN2 > RVE, F—icfkbnxd., > 2Rb
DY 4 = FEECREHEGIE, INEIFERRTY, RIOEREZHRT D I LI
K0, ORI OREEITERRLS, U A —EFETRY > — DM N —E L TH
ELET,

D2H=—D AT a2 Z2EMLT, EIDRABINETRTOY PRINBROY A
he, 72 alOFHaAAT L AFRE EBITRERAITESRAALTIES
l/)o

EM I RR

ML, FICARZRED2D0Y RV, BhsEtEEbicmitiang
LEWHRELET, ZN60HE. U h—38EAyE—24K L, Bo&D
WYy DRI ERBIRLET, ZOAYytE—21F, 2RI, KT 2@, © >
PIVEEDICIZIRD 7 7 A IV OFEIERZRLE T, KOFITIE. T—FIHHDAE
FIOERMMEESNZ2DDT 71V T, B XOMBERMENRIZ> THET,

$ cat foo.c
int array[1];

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

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

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

UMV OBIN BN S THDHED, FROZENEREINET. 202D
Dr—ADHE, V=D AT a efldse, gHiziiflTcExd.

B5EEDH D 1 DOERIE. 2RO A TDENTT, ROFTIE, >
Allbar() 12, T—HHH EBEKOM S E L TERINTVET,

$ cat foo.c
int bar()
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{
¥

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

return (0);

int bar = 1;
int main()
{

return (bar);

}

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

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

E-ZOXARTIE, PRIV DZA TIIELF THEAINSGY A1 7T, 2O > HRIb
470 BB Ths I EERFIE. OV I IEETHERNINS
T—HRITIIBEE L TWEE A

OB DX S 256, MRNHERERES 7 2y FEEAEF T FETITD
NDHATHEERA 77 FOEZMEASNET, X3, 2D0#-E47
Tz METHRMTON S HEE, BAOERPEHEINEKT, U — UG
RIEREFEGDO L D ARINMTIOL S ik E{To &, BEEHFEEOLNET,

J2H—D+F T azHlLTH, P 2RILY A THRIOA-BUIMH TEEE
}UO

BRILERR

R TERNY VRIILOFEIL, BT I —RECKZUTTI—AvE—0R
REBDET, COA V=213, PRI ERBELEZT A IIVOARTIEED

W2, YOMIIVEERLET, HOT7 v 1INk ESNER L, TOEKRBRITT IR
RBRICEKS>TY > H—I3EIELETN, IXRTOANT 71 IVOUERN, F9 R
FETLEYT., TOEMET, BERRHRT T 2T XRTHNTEET,

Ho &b BRKMNT T —IREIL, 2 DOHEEEAS T2 2 MliAA, FHU
BHTOY 4 =PI DL DRI EERLIZLEITEIDET,

$ cat foo.c
int bar = 1;

$ cat bar.c

int bar()
{

return (0);
}

$ ld -r -o temp.o foo.c bar.c
1d: fatal: symbol ‘bar’ is multiply-defined:
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(file foo.o and file bar.o);
1d: fatal: File processing errors. No output written to int.o

foo.c & bar.cllEHEND T 2R bar DEBMNHWICFEL TWET, U
H—F. EE5Z2EHLTRENHFITERNWEZD, BFIIII—Ayvt—2%2H0H
LTH,RTLET, U2H—O -zmuldefs Z2fffidT25 &L, TI—REEZHHITEE
T ZOF T alilEoT. AIOY VRIVERMEAINET,

REED VRV

TRTDODANT 7 AINEHRBRD, > ORIRRNTRTCETTSHE, U
H—1, VORINERICHEESIN TN VRIVBRONES > RILT—T )%
MRLET, ZN65DOT 2 HRIVBRIT. RELRS ORIV EEINET, REXKS >
FIVINY 2 7 SRR R AF T B, RSN 27 7 1IVDYA TR, 2>
RNVOY A TICE->TREVDET,

RITAIEED 7 A IV D1ERL

U A —INFEATARE I 7 7 AV EERT DO T 7 4 )V REIEIL, TRERDE
FOLURIINNEETEZNED, @YRII— Ay t—I2 MO0 TUBZK TS
5] ENIHIBHDTY, KOLHIZ, HEBEWIEAS 727 MDY RIS
W T URIIVER EHIT B L EWEEIC, P oRIIdEESI NN E ZDIRE
12D ET,

$ cat main.c
extern int foo();

int main()
{
return (foo());
}
$ cc -0 prog main.c
Undefined first referenced
symbol in file
foo main.o

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

FERIC, EA TP 27 bafio THMETREY 7 1V EIERT 255, RIFER
DEFXEOTPRIVEBENFEL TNDE, REHRS CHRINITIT—NREELET,

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

{
}

return (bar);

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

OracleSolaris 11.1 U > h—&S A4 TS UHA K « 20125108



2 URILDILER

symbol in file
bar ./libfoo.so
1d: fatal: Symbol referencing errors. No output written to prog

ADOBFIDO LI ITREFEY BRI EHFITDHICIE. U H—D -znodefs 7> 3 %
LT, 74N b 5—5E20HIL£7,

F--znodefs A7 a s aEFHTAHEEE. BEENKNETT, WUHBOERTHICHEH
TERWY ORIVBIRNEREI NS &, BERAETHHEEL S —2FEL

T, ZOLT—IE, 77U r—2az2 300 TETBIOT AR LERICHRE S
NBGENDHOVET, LU, ETNANIDEMTH D ET T —IREDORK IR
MDA ND, R E X RNRESINDEERH D £,

UM, BEBETRELT T 27 MNOT RIVBIRN, BERONICER I N
HEATO2 7 PO Y VHRIIVERICEEINTVWSEEICH, RELXL >HILOD
FFRIRDIEENHDET, 22, EEROFETHER LT 71 )b main.c BLNR
f00.c IRD KD IS EHEE T,

$ cat bar.c
int bar = 1;

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

$ cc -0 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 &, libbar.so (Zx 9 HBIRIIBRSIZMEH L THEINE T, Libbar.so I
libfoo.so ITHKFEL TWET, L7=M> T, libfoo.so NDEEERIIZIRIN prog i 5
NMINET,

main.c 3. libfoo.so ICX o> TIERR S N1 > 72— ANDREDZWEFEITT 5
728, progld. FEBKIZ libfoo.so ITEKEFEMZFRF DI &I DET, =72 L. kSN
LN T A INVNICREER S NS DT, BIRNBIEL T2 =7 N OKEFERBRZT T
T, ZD=D. libbar.so DF LWWN— 3 > BAFE I 4. libfoo.so NDKIFIEN
<o 7258, prog [FFETICRMLET,

ZDD., TDOYA TOREITEMAEARINETT, HERMBIRIL. progdV >

UHRERICERE T A T o) 22T 5 I ETHRMIITWE Y, ZOBTRLEE
RIBLT— Ay =P RNICLERSZROE > MRH D KT,
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HEATO O MO T 7 AINDER

DA—NEEF T2 M T 7 ANVEERT 256, RELRS PPILVED >
IREDHEBIXT ZENTEET., ZOT 74 FEEICKD, HEF TPV b
W AKFBIRE L THRAEA TP 2/ bEERT DBMETAREY 7 1 IVIn5 2 2R
WA R—bFTEET,

D2H—D -zdefs A7 az2EFiHTEHE, REZED DHRIDEKS TWHE
2, BEICERT I —ICT 5 ENTEET, HEF TV M2IERT B EE
WZiZ, oA T a oifEBEBIHLET., YU S—Tarhbs Ty RIVES
I 24T 7 ME, externmapfile fEF T ORIV EBEERET DI ELED

2. -zdefs A7 a v EMHATEET, 231 X—

@ [SYMBOL_SCOPE/SYMBOL_VERSION {547 #ZMRL T /23,

HOGMmHEOWEF T 27 ME, MBS DR ADTRTOSIRIIHE S N7k
FRRICE > TSN, RROFRMMENRESINET, ZoEFTPOV b
3 EF TP S OBESME T AR R 2B LRSS 2 T &
A—PF—IZNFB &<, ZROI—F-ITLoTHAENET,

D=0 R

Y= RIERIIC, BIDABEELED, F T a JHEEET A R L
0T BEDICHERENTEE L, 2720, SHEQOTOY T3 2 VBETIE
Y4 —5 2 BRIV CERBENE N T EANRRIC Lo TRENTH D, FHIZ
RN E A,

T = RGBT AT LIEA T PN THBEICHEASINTEEL
7o TOEXIL, REBOA YT —2A%4Z2RMTHETHD, HAIRIC

3T XENENCM W2 2 RIVA TS, TOIA YT AL, 770 r—a >
NS DHRIVADOME DOFEEEZ T AR— 8T 52 EICX5E0AADMEZ 0555
LD, MO AT LAFEEAF T 7 0SSR TEEY, HEMNICIT, Z0F
BIIEMTEL ZENGEHEI N, BEkE2RZTICHEAINTWELRZ. &ED
Oracle Solaris /N—2 3 > Tld, AT ALF T2 7 NEOBHRWSFES ZBEEEEIC
KO THENLLE T, HFoe®E HERESG 2R TSI,

Ty =0 RNVBRIT. EITRTOA Y T2 —ADGFEEET A NT 5720I1CL
WL SN TWE L, ZOFEIL. BEREDB X O ETREICHIR 2 &

. O8N TR Ko THEEFCE £ 9, dlsym(3C) % RTLD DEFAULT E7z13
RTLD PROBE /\> R)LE—HEICHHTHZET, ORIV DEEET AT 57200
—BMEDHDERBERFEMEMEEINET, 134 R—20 HREOT A ] 28R LT
<IEEWN,
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HH7 7 AIVADO—ERIS > RIVIER

AT 7 AIVDEMZ, @, TOBEMOMITH T 7 1 IVITEREINET, —KF
B2 RIS ZOHAIOBISNTH D, > D RIVNERITRRS NS T TREICIIE
ganFA. N7 7 MNVNO—FES >RV DIEFIL, BIIEIC/RSRWEE
NHOD T,

ORIV I —T DIEREHIET 2 0END S5, —RHEEIZ. Yo Ty
b7 —YHBICHEETDA2VLENHDET, 2. ROX DK
EFRETDE, W77 A NVHNOT—HHEMN, V—AT7 7 A foo.c IRk I N7z
TCDNEF &b S N THESSNET,

$ cat foo.c

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

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

[11] 0x00010614 0x00000020 OBJT GLOB D Q .bss Two_array
[3] 0x00010634 0x00000030 OBJT GLOB D 0 .bss Three array
[4] 0x00010664 0x00000010 OBJT GLOB D Q .bss One_array

PRI ET RLAEIZY — b5 &, ZOHANEFITY —ANTER S N/ZIEF
ERRDIEMONDET, I, sy RV EYbs =T —FEHH
ELTEHTDE., ANT7AIVNDOINS D> 2RV OHEINERFIZ. #EFEITHT
7 7 ARSI E BN KT,

$ cat foo.c

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

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

[4] 0x00010614 0x00000010 OBJT GLOB D 0 .data One_array
[11] 0x00010624 0x00000020 OBJT GLOB D 0 .data Two_array
[3] 0x00010644 0x00000030 OBJT GLOB D 0 .data Three array

BN 2 RIVDEER

AN T 7 AN SIREEEIND S DRIV DIFNT, BIMO KIS >RV RS K
CHRIIVEFEZR D DUREICH LU TIRETEET., bo EBMHEAEAT. >R
ZIRIE V=0 uA T a  E2FRALTERTEET, U hH—0D -ut7

Ta B mapfile ZEH T 5 ERMMENEED KT, TD mapfile ZHEHT S

EL R RN BRBIUOSEIERKRE D DRIV EREZERTE LT, n[EMHE
RERREDT RN OBEEEIRETEET, HAWEERA T2 a > OFEMRHHIC
DWTIE. 231 X—T® [SYMBOL_SCOPE/SYMBOL_VERSION 547 Z&ML T<
=30,
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uA T a EFERLUEEBNS RIVDESRE

WA T arEEETLE, UCUREIT Y RS KBS DRIV BREZERT
BEODANZALAWMERTELES, 20473 a z2EHLT. U mERE
BT —HNATMNEETTEIENTEET, ZOF T a i, BEOT7—h1
TS T34 72027 NERIRT2BOXMESEDET ., 77— 1 7 OHiH
WZOWTIE, 37 RXR—=20 [7—hA T 2ZRLT/EZIWN,

=&z, BIERTARET O T L%, 2RI foo & bar NDS IR EEITT S HE
BEAREA T Fmain.oMBAERTHELET, ZOHES. libl.a NICHAAE
N7-HEERREA TP 27 b foo.oMB T VRIVIET foo 2 AT L., T HIT1ib2.a
WICHLAA ENF-HECERGEL 7 27 b bar.oM 52 >RV EFK bar ZAF L E
KR

22U, =4 T ibl.all®, P2 R)bbar ZERT D HEERES TPV b
PHARAENTVWET, COFREMES 7> 27 ME, tb2.a il SNz D
EITHERERNIC 22 CRE L £ 9. MERY — A THitlziET 2581d. KD
KOV 2 mMEEMEMTEXT.

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

AT asid, YR fooNDBREERLET, ZOSRICKS T, HEE
THEA TP N foo.o M7 —H1 7 libl.anbiiENnEd, > >R ) bar D
RO libl.a ML I N TN SEL D main.o NTEITSINET., 2Dk
O, HEEREEA TPV Mbar.old7—H1 7 lib2.a™B AFEINET,

F- ZOHMAFITIE, libl.aNSOHEBEEIREA 77 b foo.old, 2RI

bar DEZ F IR ZSRIZITWERE . libl.aDbar 228 T 5545, ULH
FICHEEBERFEAS 77 hbar.o b libl.a b ENEd, 7—h 1 T2
TBYH—DRIVFINAIZDWTIE, 37 R—2D [7—hA T 288 LT
<ZEWN,

RIS RBOEE

KOFITIE, 3D >RINBREERT D HiEEZRLET, INSOSHEMHL
T, 7—HATOAN=Z2HMHBLET, ZO7—h1 THiHIZ. EED -u A7

TalEY UIREIEET S ZEICKDERETEEITN., 0TI, &K
UMV OERE, O—hIVIckE/NT D HEBRLTWET,

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

void foo()
{

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

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

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

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

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

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

KBNS O —TIVAD T 2 iR)VEIFH OHE/NDBEENEIZ DOWTIE, 60 R—TD [T
RIVEIPHOHE/N] THEHL TWET,

@t 2RIV DERE

ROFITIE, 2005 > HRIVEREERT 2 HEEZRLET. LT, ZN5D
EEEZFEHLT, AN 771 ) main.c NS DBREMIRL T,

$ cat main.c

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

void main()

{

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

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

}
$ cat mapfile
$mapfile version 2
SYMBOL_SCOPE {
global:
foo { TYPE=FUNCTION; VALUE=0x400 };
bar { TYPE=DATA; VALUE=0x800 };
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+i

$ cc -o prog -M mapfile main.c

$ prog

&foo = 0x400

&bar = 0x800

$ elfdump -sN.symtab prog | egrep ’foo$|bar$’
[45] 0x00000800 0x00000000 OBJT GLOB D 0 ABS bar
[69] 0x00000400 0x00000000 FUNC GLOB D 0 ABS foo

AN T 7 ANDEAFEINDGE, RO O RIVERELIEZT—FEBIL, &
W, T—AARL—VOERITEEL TWET, napfile €FKIF,. ZOTF—F A K
L =R T 57-DIE3AR TR THS7D, ZN60> RIS, #sis LT
HRLUTBBENHDET, size MBEHEMT 5N E0Y, value IZBIEAAFIT S/
72 mapfile EEXETIE, T—F AR L —UMMERSINET, ZOHAE. ¥ O RIVER
Wit rsaA Ty AMENE T, 72720, mapfile EFIT value % BEEf T
HEL RN ORIVIMER S NE T, S ORINEEA T/ NN TEESIND
BE., M ERITETDIDICLTLEEI N, 59R—=T0D [T URIVEFRDE

) ESRLTL/ZSWN,

—BR s U RILDESE

mapfile |3 COMMON E /213 —FF T >RV EER T HDLEBICHHEHTEET, IHDF
A TDIURIVEFRETES T, —HHT>RILIE. 77 1IVRODA KL —2 %5
BLEREAD, ETFRICEOLTHEA N L —VOERIFITVET, TOED, D
TATDL O RIVERIT. ERSNDZHENT7 7y AIVDOARL—2EH DB TO—RE
0 ET,

—H S BRIV OREIE, ENDT PRIV Y A T EIFRIRD, TOMEDEMEIT
£o T, TORAMNBEHDRENDHTT, TDD, U IREDATI T 71 )IVIn
SAFENL—RKHERDOHAINIC mapfile EFRZMHTEET,

KROBITIE, 200 O HRIVDEFRZEZRLTWET, 2RI foold, HLW
AL —VHEBEERL TVWDIDICHL. > >R bbartd. ERIC, 77 1)L
main.c NOD[F U —I ) EFRDE S 2 EE T 5D INET,

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

extern int foo;
int bar[0x10];
void main()
{
(void) printf("&foo = 0x%p\n", &foo0);
(void) printf("&bar = 0x%p\n", &bar);
}

$ cat mapfile
$mapfile version 2
SYMBOL SCOPE {
global:
foo { TYPE=COMMON; VALUE=0x4; SIZE=0x200 };
bar { TYPE=COMMON; VALUE=0x102; SIZE=0x40 };
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}
$ cc -0 prog -M mapfile main.c
1d: warning: symbol ’'bar’ has differing alignments:
(file mapfile value=0x102; file main.o value=0x4);
largest value applied
$ prog
&foo = 0x21264
&bar = 0x21224
$ elfdump -sN.symtab prog | egrep 'foo$|bar$’
[45] 0x00021224 0x00000040 OBJT GLOB D 0 .bss bar
[69] 0x00021264 0x00000200 O0BJT GLOB D 0 .bss foo

E-ZOYRIVBROBWIL, U H—D AT a E2HHTLERRINE
JENIVS

2 URIVERDIER

HEFT D7 FNTOHN T —4 > 2RIV OIERIZEIT B RETT, @w. B
FEITARET v IS, HEF TP/ NNOT—FIEHANOIBSRICIZ, O

Y —FBEEOERNSLEICRDET, 220 R—20 OF—FHEE 22BLTLF
IV, ZOXHRBEEEZITOHEIET. T—YEEHEZT—Y A N — EBEHEAT
HRETT, ZOBEEAMFIE. HEETRERA 727 M7 7 AIVNICY RV E
EFITDIETITOZENTEETT, ZOBEMMITIE. mapfile N T >RV % size
TEEHD, value BESH L TERLTHIFOIZENTEXT, 231 =

@ [SYMBOL_SCOPE/SYMBOL_VERSION #5471 &ML TL/Z3 W,

T ORIV T AN ZEATEET, 151 X—0 [T )Y ELTOHSE
FTox b EBRLUTLEI N, ZOLOIBT4IINYERZITO =, 47
I b T 7 AIVERE I mapfile EHETHMTEET, ROFITIE. BEREEL
T EREEO T AIVY EERLET,

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

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

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

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

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

EITEIC, WA T2 RS INSD T DRILDONTNMANDS
. 17400574 —) NOERICRIRINET,
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> 2RV ER B D #E /)N

mapfile NOO—HIIVHIPHZFF O XD ICT O RIVERZEFHET D &S VNIV DO RKE)
BAEBEMNTEET, TOANZALIZES T, ANTO—FELTHERT 71V

BT OIROY D URETS DRIVINFEIRS N0 FET, EBE ZOAN

ZALE T AINDA I T — ADMERERET HDITREINTVWS

O, FNOI—H—IZH LT, HEEOHHAZHIRETEET,

e zE, BEAREELA Tz e, T 7 M) foo.c Ebar.cMHAERTBELF
T, 77 M) foo.ciZld, ENDOI—HY—HHHTED LD quiE@_%)ﬁ E A4
9D KIS 2RI foo DFHAIAENTVWET, 77 A Jbbar.cl XEAT
PV NOREERDZA T IAYT—a EiRMT S //“J‘)l/bar <E str 7N HH A
RAENTVWET, ZN6OT7 v AINEFHLTHAELF T2 NEERT 2 &, @
H.OROEDICKIBHPEANEE S N3 DD O HRIVIMER I NET,

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

const char *foo()

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

const char *bar()

{
}

$ cc -0 libfoo.so.1l -G foo.c bar.c
$ elfdump -sN.symtab libfoo.so.l | egrep ’'foo$|bar$|strs$’

return (str);

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

Z3T, libfoo.so.1lC K ViRt I N/HEZE, WY TUr— 3 > DU > 7k
D—ELTHERATEET, 2RI foo OB, HEA Tz MzkoT
kSN > TIUATF—2a L iEaEINETd,

KIFESICE D, 2Bl bar & str NOEZESBEARETT, =/ L. Zon[#EMkt
WERRERZH<SGEND D E T, B foo DR LD A T U AL
T—arvid, BINSEETLHIENHDHZDHDTY, TNDNERTHSRNWDE
12, bar 2 striCHESG S NZMED T 7Y r—3 3 VR EZI3EEE &2
TH[REMERH D £ T,

F/=. PR )bbar Estr 2 RKEFEAT 2 E. FCAROY >RILICEK> TEIDAE
NBHAHEENH D ET, HEF T2V FRAND T 2 HRIVOEDIAAIZ DN TIZ,

49 R—T O B/ fs ] THHALTWET, ZOEDAAT. BRMWIZIFTS 2 &
INTE, INEHHATAHIEICKD, HEA TPV MR MT 2 HIOKRE 2B
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DO ENTEET, I, ZOFEIDART, FULBEBOL RIVELET
TV r—2a EEF TP POWBGITHERALZHREL T, M5RNDBIC
FETEINHGE0HD R,

HEF T 7 bERAFKTIEHEEIE. >R bar & str OHIPZ O—J)L &I HE
INUT, ZOEIBFENSIHRETEET., ROBITIE, ¥ >B)bbar & strid, 3k
AT bDA 2 T2—AD—MEL TRAMATERLSZ>TVWET., £D
720, ZTNHDTRINE, ANBOA TV 7 Mk TEBREND ZENTER
Wi, BlDIAATITEEF R, 2T =13, A2 T2—RAEZDOHEF Ty
NRICHRICERTEET, (> T VAT —a > OHRBEERLFEMERL T
WBHRIEE, 2O T —AEEMTEET,

$ cat mapfile
$mapfile version 2
SYMBOL SCOPE {
local:
bar;
str;
I
$ cc -0 libfoo.so.1l -M mapfile -G foo.c bar.c
$ elfdump -sN.symtab libfoo.so.l | egrep ’foo$|bar$|str$’

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

ZDED 7Y RIVHIFOHE/NIIZ, ZDENMTH/INT 5 —X > A BT D FEN
HOET, ETEFICHNEZ ST 2R ) bar & striZi 95> ORIV OHEEEIZ H
fE1L. BE T D HEEICHE NS NET, > ORIVEEEDO A —/N—~v RO
13, 200 =20 THEBENETEINDEZ] 28RLTLZIN,

U2 REOHICUE I NS > > HRIIVENE <725 &, napfile WTH O — 7 )L #HipH
OFNEEHRTDONNEIT/RDET, RODERD, KOFRMBANZALZMH
MT2E, HEFLATNEARSRWREY DRIV OETHREA T 7 hDA 2%
TI—AEERTEET, KB RN EERTDE, U H—3ZDMDT >R
NITRTZO—NINFEEITTEHIENTEET, TOAHNZALE. il BB
INESD T ZERALUTEITLET., 2EXE BiDnapfile EFREEZTHZ

T, AR ESNBHT7 7 A INVNTHERHE ORI >RV ELT foo ZERL E
ER

$ cat mapfile
$mapfile version 2
SYMBOL VERSION ISV 1.1 {
global:
foo;
local:
*;
+
$ cc -0 libfoo.so.1 -M mapfile -G foo.c bar.c
$ elfdump -sN.symtab libfoo.so.l | egrep ’foo$|bar$|str$’

[26] 0x00000570 0x00000018 FUNC LOCL H 0 .text bar
[27] 0x000106d8 0x00000004 OBJT LOCL H 0 .data str
[50] 0x00000530 0x0000002c FUNC GLOB D 0 .text foo
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ZOBITIE, mapfilefEHD—#&E L T/IN—2 3 >4 (Libfoo.so.1.1) HEFLL TV
¥9, TON—=2a Ik, I7AINVDL2HRNA DY T2 —AEERT
b, NEIN—2a D @EOENLSNET, N—23 VERILTESZEIFERL T
EIW, N—=2a VERICES>T, 77 MIIVOERSAKZEL THATES, A
IN=23 VANZALDREENREINET, HFoE [ ¥ T —ABLNR
N—2a VER] Z2Z2RLTEIN,

F-N—Ta ANEEINTWERWE, HOT7 7y A NVENN—2 a3 DEED TN
fHFICERAINET., H 7 7 AIIVHNIER S N2 N—2 g E®RIE. U h—0
-znoversion 7T a  EMHL TERLAENVWEDICTEET,

IN—2a VA ERETDHGIEINT, IXRTORES > RIVEN—D 3 VEHICE
DY THZLENDDET, N—T3 DERICEID B TENTWARWKRES RN
BoTWwbE, UH—ICXDERABRTT—IRENFKELXT,

$ cat mapfile
$mapfile version 2
SYMBOL_VERSION ISV 1.1 {
global:
foo;
+i
$ cc -0 libfoo.so.l -M mapfile -G foo.c bar.c
Undefined first referenced
symbol in file
str bar.o (symbol has no version assigned)
bar bar.o (symbol has no version assigned)
1d: fatal: Symbol referencing errors. No output written to libfoo.so.1l

-Blocal A7 T a &AL T, a~x > RIS HEME/NMES ) 2XHIT L &
MTEET, FiOFNE. KOEHICANAMIVTHIEHBTEET,

$ cc -o libfoo.so.1l -M mapfile -B local -G foo.c bar.c

BITHEE T v AIINEREHELF T 7 bEERT D E. > O RIVOHEN

£o T, O A—PRIIN—2a v EENEEHRINET, HREERES 72V
M OERIFICN=—2 3 DEFRIMMER S NT TN, 2RIV MLUEIIfTbN &
Po TORER, 2RO ORI ML, REOFFEINET, &
ZAE, BEEIME SO E S NZHTO mapfile & BET S HEBEREF T 27 b
EERALT, ORI INFERINTOWARWHEEEBREEL 72 7 MOVWER
INET,

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

local:
*;
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$ 1d -o libfoo.o -M mapfile -r foo.o bar.o

$ elfdump -s libfoo.o | egrep ’'foo$|bar$|str$’
[28] 0x00000050 0x00000018 FUNC GLOB H 0 .text bar
[29] 0x00000010 0x0000002c FUNC GLOB D 2 .text foo
[30] 0x00000000 0x00000004 OBJT GLOB H 0 .data str

DA A=YRNITERESNIN—a VERIT. ¥ ORIV NERINZEND
HEZLELET., HEERGEAS 727 MY, REWIC, EfTalE7 v 1 IV E =
BHEA T 7 hOERICHEREIND EX12, 2RIV EFINET,
b, U h—Id, mapfilenHN—2 3 VEHT—Y 2T 50 EEUHE
T, HEBEGEA 7227 NNICHAAENTZS D RIVHENE AR . fFIRL £
R

ZDzH. LRLOBITERE N/ PREREEA 7> 27 M. 22T, #EF
Tl FOERICHEREINET.

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

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

T UMRIVHENG, . BT v AIIVEREEE AT o7 MIMER SN2 &
ZITOMENHVET, /2L, HEBWTEAS 7P 7 MMERS N EE
iE. U2 H—® -Breduce 7T a »EMRAL TRHIMICEITINET,

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

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

>V RIVEIBR

O RIVERANDIEERD 1 D13, 7227 hDOT 2RIV T—TIVINSEED T >R
WL M) ZEHIRT B ZETY, R >hIVE, 7227 bO symtab > > HRI)b
FT—TIWREFTEEINET., ZOT—7IIVEEIE, U2 H—0 -zstrip-class 4
TaYyEMERLUT, £213) D VRERICstrip() ZFEHLTE 727 b s
OB ZEMTEET, LML, .symtab > > HRILT—TIVIFHIBEL 72 W T, BE
DRFTY P HRINETEHFRLIZNWZ EDH D £,

> IRV DOHIBRIZ. mapfile F—"7— R ELIMINATE 2 L THEITTEE T, local
B ERBRICHEBNCY DRIV ZEET D ED. BB EEHIRES ) LTy
CHRNAHEERTDHIEDTEET, ROFITIE. AHRD S > RIVHEINDF T
L7z >R )l bar ZHIRL TWET,

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

foo;
local:

str;

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

-Beliminate 7 7> a > ZEHL T, O~ R HEHIRES ) 2FEHTS
ZEBHTEET,

HNEHEE

BT 24T 220 bDY PRNBRPIEF TP 27 PNDOERITE > THRIRE
NdE, TOYRIIVEREFRDERERD XTI, > 2 BRINTHINT 2 PR E G HRA
EITROMRTHASNET, ERZRBETDIHAEFT O/ NI #HE. 1 DDK
FRIFITRD £,

EITRY > =13, EFRICT 73 MRRETINEH > TIDOEEEZ ADOITE
T, —RICA TPz MI1 DT ORRINETTN, TOR. #hEfFagETor
TLME, TP MG ARAETNZEICSEER RN SN ET,

FTVTY M, BEEAEERTALSIERT S ELTEET, COHEKT
F. S OARNBRE, S URVERERMT ZT V2 b EOBIRIE, RSN
BAT VT MM SNET, COBREEAT. KT S H—I3, BRE
EVIARNEEHRTBAT Vs FEEBRA L. T4V O S RIRRET
VENANATEET, 6w (HEHE] 2BRLTI LI 0,

X7 T —T I DEHE

U2A—d BELLETY MY EREBEAXTHNZHIRT 2 2 LICL> Ty XS
TINEEMLET. ZOEMICEKD. EQXIBLFHT—TIVTHYA AN
HENELBDET, LA dynstr T —JIVEEMTDHE, TFARETAY
FVNE L7227, FTROR—=2 2 TEENED T, ZOXIBFEND S
7=, XFHNT—TIVDOEMIET 7 4V b TERICRE SN TNET,

FHIZEZL DL ORI ERMET LI TPl MTk> T, XFHT— T IV OEMD
72D > 7 BRI N E N B v REME N D D 97, BAFEIRFIC Z O A Z T 51T

13, U2 H—® -znocompstrtab A7 a > aEFHL T ZIW, U U RERIZIT
OB XFHT—TIIDOEME. U H—DFT)Nw 7 h—72 > -Dstrtab,detail &
FHLTERTEET,
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7 7 A )ILDER

AN T 7 AIVDMEEE 2 DRIV T R TERR LT —NRETDH I EHRL<5E
TTBHE, UA—EHEh 77V EARLET, U A=, BH7 71 IVD%E
RICHERBINtE s a2ETERLET, oot r a2 idid,. IXTO
AN T 7 ANDSIRREADKIBB I RT 4 — 27 2 DRIIVERE EHIZFHTY >R
WEREZDY VRN T—TINNEGENET,

o, ETR) DA —NRBEET S, HOORKESXOCEHEREY > a > bl
HRENET., IXRTOHNEY >3 VERPRESNLE, HHhT7 7V TA X
DERVEEINE T, RICHNT T 7 AIIA A=V PNEAERENET,

FERITARE T OV I L FRRBEA T oy FEERT B EXIT, @, 20D
CHRIVT—=TIIDVEREINET, .dynsym EF DREESIFEH T —T L .dynstr 1T

2. LAY, RES ORIV, U= R, BT D a v ORIV
HAENET, N0ty aid. EFRUEAA -0 —EL Ty EY
TEINDtext BT A FD—F &2 D £, mmapobj(2) ZZRL T<EIW, ZD
v bETICKD, ETRY D H-E, N0ty a ERARD, LESH
BB &2 FEITTEET,

.symtab T — )L &, FDOEIEFH]T— T cstrtab IZiE. AN T 71 IVALEMN S
EINEZTXRTOY CRIBEENTHET, Zhsotrraid, 7otz
A A= O—EELTHIRfFTITFeNETL, NSO a3 id, VU h—0
-zstrip-class A7 a VEMHA LT, /213U > UV RERIT strip(l) Z2FHL TA
A—UINEMOBRS ZENTEET,

TR BIE, BRI T—TIVDERPIERINET, ZNs0T > Hh))
. U7 7Ot A UTEINRE®RZF>TWEY, I—RTIE, Zhsov
CHRINEERELBNTLEI N,

_etext
TRTOHAOFEHBERD D EDERA) DAL, —RICTFARET A RNE
MEENn £,

edata

b ENZT—5 DO H & DBRYIDILE,

end

FRTDT—HY DD EDENDILE,

_ DYNAMIC
Jdynamic &Rt a D7 RL A,

END_
cend EFRIC, 2D 2 HRIVIE. START 2RI EEHIT, O—H)LHiPHZFF
B, AT bOY RL A AT A TFRERML 7,
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_GLOBAL_OFFSET TABLE_
=0T D57 RLAT—T ) (Lgot B T a 2) ANDOMEMSLOSR, =
DF—TIE, Kpic AT a aERELTCANAINVLEATO oV N THRAE
T5, MBMNOT—YZHRNSBEINET, 192 X—20 {IEMLO
d—R) Z2BRL TSN,

 PROCEDURE_LINKAGE TABLE
U= 27 RLAT—T) (plt 72 a3 ) ~D, (EMNLOS
B, ZOF7—7)3, KpicATTa rBELTA M LEATI T b
THET D, MEMOBEBSENOBEINE T, 192 =20 LEMLO
d— R Z22RLTI7ZIN,

START
TFAREIT AL NANORIIDIE, ZD>>HIWE. ENn > >hbEsEd
W2, O—WVEEERS, 7227 hOY R AHPE ML HEHELTEZE
AL £9,

U2h—id, EITRET v A IVEEKRT 256, BN BRIV a2 L TETRIEE
T7ANVDIPURA L PEERLET., P2RIBNY 2 H—D -eF T alz
AL THRESINLZEGG. TO RIIVBERINET, TS oGEE. U >
H—I3FTH > > RI4 start Emain ZRE L ET,

MEEERHDRE

WREICEK > T I—RFZ2FEITTHLDITHER I AT LAEBENREO XY, AT

EHHEEIE. BEHITRDEBD T,

» IOy T LR REDT Ty T+ — AEARTIRELET.

n RIUHRE-REN S CON—RU Y ZARITREL XY,

» N—RT VB -ty bOIERSLIENDON— R =7 OFtflliE Rz, HAE
T EERLUTHRELET,

» VNI THEE-V T MUY REOENEE, WEET I VAL TRIL X
ER

INSOXRERIIME L ITER LD, flAGDETHRE IV —TZ2IERLZDTE
ESCIR

B HRENFIH W RER SR FFEITTESI— NI, BEEITDELFA T 227 b
NOREL V2 a2 > T, INSOENZIEETHMNENDH VXY, ATV N
ICHREEM LT S &, BEI— ROEFTEZRADHIC, P AT LNTDAT
TV bEBGEETEET, TNSOEMHFICE ST, #7227 b7 7 IUDHMNS
boLBMLAAT DL bEIATLNERTEL T L —LT =0 Z/ET DT
EHTEXY, V7 IVRBFALCAT D27 FORENSHKRSNET, 2L, &
IRAEIS R DHEREZZRL X7,
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BNA TP/ MITMA T, #7227 FNOEBEEEZI3HH kAT — 5 EHE
Z. PEREEMFICBIEAM T2 Z ENTE XY, HAERITIE, BeEEMFIZI /81 F1T
Ko THERENDHEEEEA 72 o7 MIiikEn, I 21 )URRICHES N
FTarEREREMERRLET, U A—IZANHERENRES T2 b0
WREZHAEGDE T, MO T 7 1V ORMIERET Y > 3 > 21 L 7. 356 \—2
D TRV a2 Z22RLTES W,

IS5, U7 7 AIVEERT B EEZICHEREEERTEET, INH
DIEEEIL. mapfile EV > H—D MA T2 a »Z2FHLTEHEL 9, mapfile 21
AL TEZRINHEREIL. ANHEBEERGEAL 7> =7 NN THRE S N7-HEEZ 51k
LD, A=N—=FA4 RLEDTBHIENTEET, B mapfileld. HELHEEERE
WAEER LW N, TR T H72DICHHINET,

AT LHERRIT. EITHPOU AT LERIRT HEEETT, Yo b7 —LHBX
DX N—RU74F, ThEn-it7>aentd 7 a z2ElHT5
&L uname(l) TERTEET, SATLDN—RU - THREIX, v T a2
MU Tisainfo(l) TERTEET, EfTH, 7727 MOKREEHFIZT AT LD
BEREE LIS, ATV 2V hEHmAIAD I ENTEDZNE DM, 2134 T
P MO VRN EFIHTESDNESI N EHIBIL T,

ATl MERRIE, ATV MCBEE T OHEETY ., NS ORI T
Pl heROBEfFEERL T, FETRICA T2V b EHAAD I ENTE SN
EOMEHRELET. H2F T2V M. P AT AT T LN TEIRWHERE
ZERLTWAHE, TOF T2 ol MIETRICHAADEE . BEEHEHT
LHEMEBDF T FINSERDA DAY D ABERTE, &A1 2 AY 2 AFF
T FEHIC KT DI AT ACRELENET. ETRY -3 AT
DV P OBRRENE AT LADRET OB LK TS IET, ZOL5BFT
P MM IAY ATy I ORNSRERA AL 2 A EBIBHITERR L X
ER

T URIVEEREI. AT o FNOKBEEEZ Rt T — Y TEBICBE T
DHEHRETT ., IO DHEEILX, 7227 PO 1 DELIZERD > >RV DEH:
ZEFEL, BETRFICZOL ORI EFHATEDINESDEZHIL £, o 2RIV
BEICE ST, 1 DOBEOERD A AT AN DOF T MNITHEHETEE
T, BEDOEA A A, % DBEREZFF DI AT LICH L TR TE £

T, £ 100t S NT—YHEEHOERDO A DAY > AH1DDOF Tl
FRNICEIETEE T, T—YDEA LAY AR AT LAEBEDT—Y ZEHRTE
F9, POBRINDA DAY VAN, AT ALK T ZENTEaNEERES
BRLTWBEAE, TOI DRIV A DAY > AFETRICHEATEZE L. DD
W2y RCY oRIVADOREES DAY D ARERTHHEND D FT, o > RIVHEEE
TR, B—DA TPV NI EIEREEDS AT LATHEATESL LD T

DV hEBETEET, BEET 7 2 UL, BEEICHINTE %2 AT AT OR#E
fbxnieat A% > A&, BRENHARWNIEZND > AT AT O K 0 LA A
A D ABRMTEET, PHbINZT—FYHEEO 7 ¥ R VIS AT LEAE

T ERETEET, EFEY O h—1d, ORIV OBRESEM:Z 2 AT AR
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TOHMBEL T HZET, ZOEIBIHRINA AT AT 72 UDOHNS &
WA AT 2 A ZBBIIRIRL £77,

FT7xr NET RN OKREIL, BEET DS AT AT L TR A 7
b BEXOF T NNOER#ERY DRIV EBIRTEET, A7V b
EURIVOBREIZA T a3 > THD, AWML TWET, 72720, >R
HREZEZL TWDIA T 7 b F TP o7 MMREZERL THNENE Y
loe TOWE., BEERES DRIV T 7 I UICIE, ATV MEREREZT ORIV D 1
DDA VAT D ADMEOND Z LR ET, TV N OENGEEL 2\
B BEES DRIV T 7 VI BEREZEORL AW DRIV D1 DDA 2V AH A
MEDLND ZEICRDET, HESINZIATLAICHEE TEDHAET > AY VAN
BWEE, ZOYRIA DAY AICES>TT 7 #)V P ERENEEINET,

RD x86 DL, foo.o DA T T 7 MEREERLET., INSOHEEIIF TP 2
NERIGEHINET. ZoFI2IE. > > RIVERENH D £8/ A,

$ elfdump -H foo.o

Capabilities Section: .SUNW cap

Object Capabilities:

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

KD x86 DHNZ. bar.o D> HRIVEREERL £9, 25 OHEREITE & DBEIEL foo
BE®bariTHEHAINET, K2 2HRINDA DAY L AF 2 DEEL. FNENDA
DAY AR A DIRE Y MIZEID Y THENTWET, ZoFIZiE. 72”7
NEREDYD D FH A,

$ elfdump -H bar.o

Capabilities Section: .SUNW cap

Symbol Capabilities:

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

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

Symbol Capabilities:

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

[33] 0x00000044 0x00000021 FUNC LOCL D 0 .text foo%sse
[34] 0x00000068 0x0000001e FUNC LOCL D 0 .text bar%sse
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E-ZOHITIE, BERES > RIUIE. BRERE T2 O > >RV ARITENT S it
HICHE> TWET, U A—1ZZOHANCHE> THT P = 7 MEREZE > > R )L HhE
CEMTEEYT, HETHITE2X—20 [F7T 1y MEHED S >R
DEH] 2B TIEE 0,

WREERITIE, #7220 FOBEME, £33 A T2 FHNOKT DRIV OB E
RETELLZDMAEGODENHBEEINTHERT., N— Rz 7HERIZIE. EEIC
BWERIREDNED > TWET, N— R VTN RV EREZERT S &
. FEOY I ON—RIT7HEREZT Iy b7+ — bt ELEEA, L
MU, R=RALEBRDVATLOBEOHTIZIE, YT 2DON— Rz T7HERIZT
T b T —=LGDS LI TERNWDDBHDET, WRELZIEET D&, &
EDYAT LERIANFICO—T 4 > TEEIN, BELZA TP =7 bOFIAN
FIRSNAAEEENH D T, H5F T2 MTHLTHLWLWT S 2N—R
DT HEREZT Ty F T —LABHATELEDITR -7 EEIT, TOH LW
WREA ZRET 272012, 727 FOBERNLEIZZD £7.

RDEY 3> TR WREOERTEEY D —ITXAERFEICT DOV THHL X
ER

Ty N7+ —ABBEDHETE

FT2 DT Iy ST F—AEEETIE, T NERIEA T D
BEDY VIRV NEFTELIATALADT Iy b I x—L&E2RELET, BEHKO
Ty N T — AR ERTEET, ZNUIDL-S EDEMARTH O, 1 ThDOHRE
YA TITERLET,

SATLADT Ty N T —L%E. =T 4 YT 4 —uname(1) 1T -i AT a > Eft
FTEFTITDHEERTEEXT,

7T BT 4 — LBEREEMEIIR D mapfile XX EMEHT 5 EERTETET,

$mapfile version 2

CAPABILITY {
PLATFORM = platform_name...;
PLATFORM += platform_name...;
PLATFORM -= platform_name...;

+

PLATFORM BMEIZ 1 DEIFER O T Ty M7+ — LA TEMINET. [+=) BR
ORAZMHHTDE, ANWNA TPV NTRESNZT T b7+ — ABEEICIBIN
TEFxE9, (=) BREIA—"N—=F1RLET, [-=) BXORAZMEHTHE, H
NAT2z bIneT 5y b7+ —LHEREZHIFRTE £, KD SPARC DFIT

1Z. F 727 b foo.so0.1 % SUNW,SPARC-Enterprise 77 v b 7+ —AICHEA TH S
ZEERELET,
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$ cat mapfile
$mapfile version 2
CAPABILITY {
PLATFORM = ’SUNW,SPARC-Enterprise’;
}.

$ cc -0 foo.so0.1 -G -K pic -Mmapfile foo.c -1lc
$ elfdump -H foo.so.l

Capabilities Section: .SUNW cap

Object Capabilities:
index tag value
[@] CA _SUNW _PLAT SUNW, SPARC-Enterprise

MEEMRA 7oz M3T Iy b7+ —ABREZERTEET. N5 OEREN
FEDOENT, MERTOF TP 27 S ORI SRR NER I NE T,

FT72x 0 v DT Ty b7 — LR, =) BRXOMRAZEHT S E napfile M
SHRIICHIEITE, ANOHEBEGEL 77 MO SIEESNSWREEDOH 5
TIw R T —LEREEF—N—TF A RTEFET, =) BRORAZFEHAL TED
PLATFORM B ZIEET D &, TERTOF T2 7 b6 T Iy b 74— L DTXRT
DOHEREBEDHIFRENE T,

AT NTERSINEZT Ty N7 —LABRBEEMHIT, > AFTLDT Ty b
T3 —LBIZBE LT, ETHY =& THRiEESNET., 727 MVl
AEIN2DIE, 727 MRS SNEZT I N T3 —LELD1 DM AT LD
T NI = LB —BLEBEEET T,

A—REREDT Ty b7 —LHIRET D &, BRITE>TARERD X
o LWL N—FRUZTHRET 7 I U ZIERT 2T NERIEZ @D 2 T ENTE
B0z, ZONEEHRELET. N—FUz7HET 72 VUIE, - R2RANY
AT LATETTELLDITHEEILTEXT,

N UHBEDIETE

FTP T ORI MEETIZ, A7z hERIEA TP 7 MNORED Y >
RIMETTEDLIATLADOIY I N—RU 2 THZIRELET., BEROT S
REEERTEET., ZOHEFEILXTTv b7 3 — ABREER IR TERENMENT
TN, FZDOHEEY 1 TIDERLET,

SATLDY T UN—RU 7L, I—FT 4 U T A —uname()) IZ -mA T aE
T TEITTHERRTEET,

N UBEREEMHIR D mapfile X2 T2 LELTE XY,

$mapfile version 2

CAPABILITY {
MACHINE = machine_name...;
MACHINE += machine_name...;
MACHINE -= machine_name...;
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MACHINE BMEIZ 1 DEAIFER DO I ON— R o 74 TEMiINET, l+=] B
DODRAZFERTDE, ANWA TPV NTHRESNIZY Y UHEEEICEBINTE X

9, [I=) BRIFZA—N—F1 RLET, (=) BXORAZFERTZE, KA T
P RMEY Y UEEERHIRTEET ., RDSPARCOHITIE, A7V b
f00.50. 1% sundu X > N\N— R 7 RICEHETHDH I EZIBEELET,

$ cat mapfile
$mapfile version 2
CAPABILITY {

MACHINE = sun4du;
}.

$ cc -0 f00.s0.1 -G -K pic -Mmapfile foo.c -1lc
$ elfdump -H foo.so.l

Capabilities Section: .SUNW cap

Object Capabilities:
index tag value
[0] CA_SUNW_MACH sundu

MBEERA 7227 MIY Y MR ZERTEET. INSORENREED SN
T, B OA T2 2 7 b ORI EREEANER S NET.

FT7Tx 7 hovT HERIE. =) BRXORAZMBEHT S & mapfile 0 5 BHIRMIC
flETE, ANWOBEKBEATRES 7P 7 M ofEESNDAREEDH 5~ > S HEE
EA—N—F4 RT&ET, [l=] BRXORAZMHL TAEOD MACHINE BIEZEET
L&, MERFDOA TP 27 MIEX T > OTRTOBEEEENHIBRENET,

AT FTERSNEY Y VHREEMIL, AT LD N—RUY
HITBS LT, EITRY U —ICk o TRIEESNE T, A 727 bR IND
DL, ATV MTREBENZIYIHDIDONT AT LD Y 4/I—H LT
BEFETTT,

I—REREDOY Y HICRET S E1E. HRICE->TAERERDET, L
U N=RUzT7HRET 7 IV ZERT 28RN 2@ 5 I ENTE D

W, ZOHEEHRELET, N—FRUo7HEY 7 IV, O—RZELRW AT
LATHEITTEDLEDITHEEITEET,

N— R T 7HBEDETE

FT 7 bON—R I 7GR, A7z FERIZEEDT VRV EIELL

EITTHDICHER AT ADON— R 7 EEZ2EELET., ZOEHOH &

LT, —#Dx86 7 —FFT 7 F v —THHATE S MMX /213 SSE DIEREE N FE LT
50— ROFENH D £,

N— R 7 BEREEMIE. KD mapfile X ZMHL THRHETEET,

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

CAPABILITY fEICH T B mwid@lkld, N—R 7z 7HRED T ORIV EHTH S 1DF
FIIEED = o TEficnEd, [+=) BRXORAZMEHITSHE, ANAT
P/ NTHRESNEN—Ry o 7#EEIENTEET, =) B34+ —N—-71
RLUET, (=) BRORAZEHTZE, BHA T2 7 IS N—RT = 7 H%
BEZHIFRCTEXT,

SPARC ¥ AT A Tld. N— R = 7HHEIL sys/auxv SPARC.h D AV D& L TERR
INET, x86 AT AL TIE, N— Rz 7HEREIL sys/auxv 386.h DAV DfEE LT
%%émi@—o

KD x86 DFITIL, ATV b foo.s0. LITHELN—R - 7HEE L Tunx &
SSENESSNTNET,

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

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

Capabilities Section: .SUNW cap

Object Capabilities:

index tag value

[0] CA SUNW HW 1 0x840 [ SSE MMX ]

BEEREA 7227 MZlid, N— Rz 7HEDEZ S0 5 ZENTEET, U
=3 BEOANBEEENRELS 727 M6 DON— RY = 7 H#EREE Z A S
biFEd, ZOREAET S A SuN HW 1 DOfElE. BIEASED E Y NEALD OR &
BOET, 774 ETIE. ZNS5DOMHEIE. mapfile THE I NL/N\— R = 7 HEEE
LHAEDESNET,

FT2x7 bON— R = 7 HERERE. =) BRXORAZHHT S & napfite D
SHRIICHIEITE, ATOHEERA 72 7 hhSEESNLARIEDD 5
N=RUzT7HREZF—N—F1 FTEEXT., I=] BRXORAZMHL T2EDHW
B EfRET S &, BP0 F T o7 MINSN— R 27 DT R TOEREEEN
HIFRS N £

ROFITIE. ATTOFEBEREAS 77 b foo.o TERSNZ/N\N— R = 7 HEE
FT=INHTT 7 A bar.o ICEH TNV EDICBEEINTWET,

$ elfdump -H foo.o

Capabilities Section: .SUNW cap
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Object Capabilities:
index tag value

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

HW = ;
I
$ ld -0 bar.o -r -Mmapfile foo.o
$ elfdump -H bar.o
$

AT MEFRELZN— R = THEEEEMEIT. AT ADNRMETZN—R
T 7 HEREICIRS LT ETRRY U=tk o TREESNE T, N\— R = 7HERE
BhO—HEMETERWEE, TOAF T2 7 MIETFRICHEARASINEE
o T ZIE, SSEMEREN T O XA THIATER WA, dd(1) IZRDLTT—%RL
EC AN

$ ldd prog
foo.so0.1 => ./foo.so.1 - hardware capability unsupported: \
0x800 [ SSE ]

BEzDN— R 7 HREZFIFT 284 72 27 hoERON) T—2 3 >
3. 74NV EHHATEIEICE ST, RKBETRHIREZIEMETEET, 269
R=20 EEEAGOH-EF TV b ZBRBLTIZEI N,

N— R = 7HEEIZ, 1 DDA TP =7 RO % ORI DOEEREZIRET 57201 H
FHTEET, ZOBE, £ O H—3BED S AT LMERICHE DO W TR T
DEBIREREBINTEET, 76 =20 [P RIVEERERE 7 7 2 U OIERRL %
SR TS0,

VT b THREDRE

FT 7 bOV T R 7L TORAOTNy VEAIFERICE S TEE
BZEMHBYV T NI T7ORMERELET., VI MU TR T O ADHE
T EEBEZ 5 ENTEET, HEODEZA, ATV MTLkbd 7L —4A
RAHOMHH, BIATOEAT RL ZAZEMOFHIBRICEE#E L2 7 b = 7 HEEE
DHMPFIELET,

AT ME T —LRA I ER#MT S EemERT, ZORE
3. TLV—LRA Y EHANELBRFERELTES TS ILET, BificnE
—a‘o

64 By hOF TP/ ME, EITFHHIZR Ey FOT7 R AN TEST LR
BB WIEEIEETEET,

VIR THEEET T 713, sys/elf.h TEHRSNTWET,
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#define SF1_SUNW_FPKNWN 0x001
#define SF1_SUNW_FPUSED 0x002
#define SF1 _SUNW_ADDR32 0x004

INSDY T b YV HERREME. KD mapfile XL ZHHL TRETEXT,

$mapfile version 2
CAPABILITY {

SF = sfeap_flags...;
SF += sfcap_flags...;
SF -= sfeap_flags...;
I
CAPABILITY fES 12X % sk @I, b —77 > FPKNWN. FPUSED, 3TN ADDR32 DU
FTUCHEID Y TEZENTEET,

HEBEMGEA 727 M2E, VI NI THEDEEZSD D ENTEET, U
=13, BEOANBEEMELS T b6 DY 7 b o THEREEE A S
bEFET, VI T THEEEIL. mapfile BIREEINET, T I HIRT

3. mapfile DT RTOMEN, HEBEREA 7P 2/ TRt N sl AEHE
5NET,

FT72x 7 bDY T by THREE ML, T=) BRXOMRAZBEHT D & napfile M
SHRIICHIEITE, ANOHEEBEELS 7227 M SEEINSWREEDH 5
VI NI THREE AT —N—F1A RTEXT., =) BXORAZFEHL TZED W

EEEfRE T2 &, (ERFPOF T S T N7 OT R TOBEREEAEN
HIFR S NET,

KROFITIE, ATOBEEEREA TP - foo.o TEFRSNIZY 7 M 7 HEED
FT—=INHH T 7 M) bar. o ICEENBNEIDICEINTVET,

$ elfdump -H foo.o

Object Capabilities:
index tag value

[0] CA SUNW SF 1 0x3 [ SF1 SUNW FPKNWN SF1 SUNW FPUSED ]
$ cat mapfile
$mapfile version 2
CAPABILITY {

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

VI DT THEET L —LARA 25 DILEE

20D T L—LRA H ATHENS D cA suNw SF 1EIZ. KROXDITEHRINE
‘3_‘0
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%21 CA_SUNW_SF_1 7L —ALRA ¥ 7T THAEDRIRET—T )
ANT 741 ANT 742
SF1_SUNW_FPKNWN SF1_SUNW_FPKNWN <unknown>

SF1_SUNW_FPKNWN
SF1_SUNW_FPUSED

SF1_SUNW_FPKNWN

<unknown>

SF1_SUNW_FPUSED

SF1_SUNW_FPKNWN
SF1 SUNW FPUSED

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN

SF1_SUNW_FPKNWN
SF1 SUNW FPUSED

SF1_SUNW_FPKNWN

<unknown>

SF1_SUNW_FPUSED

ZOFMEIT. HEEREA TP 0 MAE napfile fHICENTNEH I NE

9, .SUNW cap &l T a OMEFEIELRRNWEGE®., 2D a T A SUNW SF 1 DfE
MEENZNWEE. SF1 SUNW FPKNW 7 5 2% SF1 SUNW_FPUSED 7 T 7/ B2 E T 11T
BWEEIE, ATz DTV —LRA 277 MU 7HEERIIAHICARD £

ER

V7 bU T THEET R L R ZEREHIRRALIE

SF1 SUNW ADDR32 Y 7 N = 7 HRE 7 T V12 K-> Tilkpla b 64 E hA TP 7 b
WE. 2EY hY RLAEMELEETIRELSIN/ZI—-REEDIENTEE
T, ZOHETHENSND64EY AT 7 M. SF1_SUNW ADDR32 7 T 7 Ttk il
INDEMEIDITNNDET, D64 EY ATV NEMEEATEET, 64
Ew MANHEEERGEA T2 7 FNTSFL SUNW ADDR32 7 Z /BN s &, U~
H—=IC Ko THERINDH N T 7 A IIVHITHER S 315 cA SUNW SF 1B IC K S s
ER

64 B NEITHTEET 7 1 JLNIT SF1 SUNW ADDR32 7 7V WNETETS 5 &, BEfHT 51
7Ot 232y MY R AZERICHEICHBEINE T, ZOFBREMAET R
L AZERICIE, Tt AAY v &, TRTO IO ZKGEEREENET, &
DI 7O ZDOWNETIZ, TXTOF TP~ ML SFL SUNW ADDR32 7 7 77 Tk
HEINDMNEIMDIThANDSET, HIRMFE32Ey 87 R AZERNICHEAAENE
ER

64 By A FT P 7 NI SFL SUNW ADDR32 7 T 7/ G EMNMTEET, 7272
L. HIRRATEY R L AZ2%E1E. SF1 SUNW ADDR32 7 7 7 &8 64 £ v b 1T ] RE
Ty AL TDOHRETEET, Lo T, 64 Ey N SF1 SUNW ADDR32 3 A
F 717 M6 B ND SF1 SUNW ADDR32 FEFTHIGE Y 7 1 JVITKIF T DN H O
ESC N

FIRMTEThhwea By NETHRET v AV EHBETHEE, 6aEy bD
SF1 SUNW ADDR32 35472 7 b > —iZ k- ThHian s &, EENRAEL
ij—o
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$ cc -m64 -o main main.c -1foo
1d: warning: file libfoo.so: section .SUNW cap: software capability ADDR32: \
requires executable be built with ADDR32 capability

HlFRFF & Tlaved Ey FOETRREY ¥ 1 IV SIERR SN2 7O ATk > Ted
Ew N SF1 SUNW ADDR32 St A 7 =/ MINETRICHRHIE NS &, HmT
T—MFEELET,

$ ldd main
libfoo.so => ./libfoo.so - software capability unsupported: \
0x4 [ ADDR32 ]

$ main
1d.so.1: main: fatal: ./libfoo.so: software capability unsupported: 0x4 [ ADDR32 ]

FATRIRE Y 7 1 )VITIE. mapfile Zf8fH L T SF1_SUNW_ADDR32 &3 — R TE XY,

$ cat mapfile
$mapfile version 2
CAPABILITY {

SF += ADDR32;
+
$ cc -m64 -o main main.c -Mmapfile -1foo
$ elfdump -H main

Object Capabilities:
index tag value
[@] CA_SUNW SF 1 0x4 [ SF1_SUNW _ADDR32 ]

T URIVEEBEREEL T 7 = Y D1ERK

PIFEIL, B OERDA > AY > A (FNTHUIEE DBEEL v M ITRE L)
Z1DOOF T2 MNICTHBLIZWEEBEZ D ZENESHVET, VAT X
DBREFHNHEEZ TN L TEBRBHTHS ZENEENET, 1%
TJr—AELT, WHMR 7O FZ ROBEBAEIERTEET, ZORAT A
ORI NZA DAY AR 1 DDA T o7 MTHAETEEd, YAV
ARG B 7O A > A% > Ald. getisax(2) Zf#ifH L T AT L DOHERE 2 H] it
LThG, miEb I N4 5081 Ay A0 LET., ZOETIVZ
WEUNCHERE L £ 970%, IUAMEIC R, EITFREOA —/)N—~w ROFEELFT,

DUMIWBEEEIZ Z DL DA TV o/ NEERT B0 O kiRt L £

T, TOHERLOEETHENRL, 51702 T ROO— REEQE
MBHOFERA, 1 DOBEBOERD A DAY O AZERTEET, /-, SFIFh
HEREICBEENT T D Z EMTEE T, TNHEDA LAY AE, WTHDI AT AIZ
HbELZEBEDOT I DA AT AR, 1 DO A T 7 MIHETER
T, ZOT7IVDIURIINOPTES EBELIZ A IN=D, ¥ 2RIV OERERS
WHEFRAL T, 7R O —Ick o TEIREINET,

KOFITIL, x86F 777 I foobar.mmx.o B KN foobar.sse.o 71[F UBEEL foo() &
bar() ZRFFL THBD., TNTNMIX ESSEDMEGZMEATHIIICa /N1 an
L7,
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$ elfdump -H foobar.mmx.o
Capabilities Section: .SUNW cap

Symbol Capabilities:

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

[10] 0x00000000 0x00000021 FUNC LOCL D 0 .text foo%mmx
[16] 0x00000024 0x0000001e FUNC LOCL D 0 .text baresmmx

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

Symbol Capabilities:

index tag value
[1] CA_SUNW_ID sse
[2] CA_SUNW Hw 1 0x800 [ SSE 1]

Capabilities symbols:
index value size type bind oth ver shndx name
[16] 0x00000000 0x0000002f FUNC LOCL D 0 .text foo%sse
[18] 0x00000048 0x00000030 FUNC LOCL D 0 .text bar%ssse

INSDOEFTT Y 7 MIHERERIE foos* () BI W bars* () Z2I5ET 2R > AL
EEGLTVWET, £/, &4 7227 MIBK foo() BEWbar() ND KB B E
FLET, foo() Ezldbar() NORHBIZTNT, ZNH5DORESEEZNL
T, A > T —2ADIDICHEBEINE T,

IN52D0F T ME, foo() BEWbar() DT 7 AV bDA A > A LHE
BTELEXICRDELE, INSDT T AV M VALY > ANIKIBS W %7
L. E0F T2l MEREE D MM 2R DOFREZRELET, IN5D0T 7 1))
A > AFEHEET 7 S UDREHICAEDET, T2 7 bOBWRENTFEEL
BWEE, ZOT 73 M DAY D ABHBEEEZTRL TIdWITEH A, FEW
12, foo() &bar() D3 DDA LAY > AWNEIEL, KA > A > 23T 75V b+
IRt BT A5 > AIBEEEENMEF TE 25510, ETRICERINS
LR L X,

$ cc -o libfoobar.so.1l -G foobar.o foobar.sse.o foobar.mmx.o
$ elfdump -sN.dynsym libfoobar.so.l | egrep "foo|bar"

[2] 0x00000700 0x00000021 FUNC LOCL D 0 .text foo%mmx
[4] 0x00000750 0x0000002f FUNC LOCL D 0 .text foo%sse
[8] 0x00000784 0x0000001e FUNC LOCL D 0 .text baresmmx
[9] 0x000007b0 0x00000030 FUNC LOCL D 0 .text bar%ssse
[15] 0x000007a0 0x00000014 FUNC GLOB D 1 .text foo
[17] 0x000007c0 0x00000014 FUNC GLOB D 1 .text bar

BA TP 7 b OEREIERICIIEAES > RN ERS N, FHTELHEEY 7 2
URHND T,
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$ elfdump -H libfoobar.so.1l

Capabilities Section: .SUNW cap
Symbol Capabilities:
index tag value
[1] CA SUNW ID mmx
[2] CA SUNW HW 1 0x40 [ MMX 1]
Symbols:
index value size type bind oth ver shndx name
[2] 0x00000700 0x00000021 FUNC LOCL D 0 .text foo%smmx
[8] 0x00000784 0x0000001e FUNC LOCL D 0 .text barsmmx
Symbol Capabilities:
index tag value
[4] CA SUNW ID sse
[5] CA SUNW HW 1 0x800 [ SSE ]
Symbols:
index value size type bind oth ver shndx name
[4] 0x00000750 0x0000002f FUNC LOCL D 0 .text foo%sse
[9] 0x000007b0 0x00000030 FUNC LOCL D 0 .text bar%ssse

Capabilities Chain Section: .SUNW capchain

Capabilities family: foo

chainndx symndx name
1 [15] foo
2 [2] foo%smmx
3 [4] foo%sse
Capabilities family: bar
chainndx symndx name
5 [17] bar
6 [8] barsmmx
7 [9] bar%ssse

EITHFF. foo() & bar() NDITXRTOHMIL, FITRE > RINITHEEGINET, L
MU, EITREY > —3INS OBIBNHEREY » S U DEFHDA > AY > ATH D
ZEERRBLTWET, ETHFY A3 T 7IVAN—ZREL T, LD
U7-HREBIBOME R CTE MM ES 2L £ 9, ZOUMITITIEED DA K
WINMD ., BEEOBRI OO LEHCHAEL £9. foo() BEWbar() NDRDIEN
HUIZ, ROOERH L TRIRSNZEBOA 25 D AICEE#BEGSINET, Z
ORI DOBINNTEFHED) > H—DOF )Ny THHe R T2 LHRTEET,

KOFITIE, R—=AERDIATLAMMX E/2IEssEE2 T R—FL T
fuo foo() DIEFADA > A K > ZITIIERIHERED YR — MInERZW=D, EOH
FEEZRBIEZLET,

$ LD_DEBUG=symbols main

debug: symbol=foo; lookup in file=./libfoo.so.1 [ ELF ]
debug: symbol=foo[15]: capability family default
debug: symbol=foo%smmx[2]: capability specific (CA SUNW HW 1):

[ x40 [ MMX ] 1]
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debug: symbol=foo%smmx[2]: capability rejected

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

debug: symbol=foo[15]: used

KOFITIE, mx 13EHATEE T, ssElFEATE TR e MXDMEH TE S foo()
DA AZ > AF, EOBERBSROIEZLET,

$ LD_DEBUG=symbols main

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

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

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

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

debug: symbol=foo[2]: used

BEOMEEL > AY D ADNFE LT AT LA TEITTE LA, —EHOEHAZ R
LT1DDA AY U AEEIRLET,

s Iy NI —LHEEHZLTVWDIHEEE L —TE, 7o N T3 — LB ETHR
LTWARWIL—TITEREL £9,

n XU CDN—RUTTHEERL TWSHERET I —T13,. X DON—RJ Y
LETEHELTWERWT I —TITERLET,

s N\N— RO 7HEEDMEIZ, KEWENNSWEIDERLELET,

MEREREE A A > ADT7 7 IVI3 70—y —0YU 27 5—T) T UM S
TOVATEDLENSDET, 434 RX—20 [TO>o—Jvy—0U 7 5—T)
(7Ot yYEE) 2Z2RLTLZEZSIN, 2o70y—y—1 > 705, E
TR 2 =D B R R T D ENH D ET, 27Ot A, EfFRD >
H—I3BHED S O RIVEEEEREZ UL T, HHTEIE Ay AT 73
NSRS ERINTEET,

URIERENMER S NN EZIC, U =T O =y —0Y > 5—T)b
IR ERKRBEELRNWTI— RANOSRERRTELLENHVET, LEX

. BIEITRIRE Y 7 1 IVINTIE. EITRTREY 7 1 IVINICHEE T 5B~ DS

N U I RERICNEBICHEEG TE XY, AT 7 NI EINTHRES
NTWDEEED., U 7RERICNTMICHEETEET., ZOHA. —lRNIc, %
TR > =325 OO IROMIRICE 5T 2408IH D FH A,

UL, o RIVERENMER S 288, 7oy —2y—0) > 7 5—7)
I2RUMSBRINDZBERNHDET, ZOL NUDNBEROIT, EiTRD >
H—IHAWMOEHDOTF AN A N EHFFLRNS, w7 ZE#IRT 5
ZEICEETB0TY., ZOANZALTIE. BEERBREADTXTORERH L
W, TR =y —0Y 7 F—TI)VT M) ENLUEMESRICRDET, 20
S RIE, 2 O RIVESRENME R S N WERSIINELR WAREENH D T, 20
72D, BERERIRZMOHTOZ M &, HEEREEEFHL TSNS T 7 4+ )L MTx
THMREDHELEDRIZTINE WML —REFT703H D X7,
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F-BEEREII YO =Py =D I TF—TIN T NI ENLTT VAT B
MHOETN, ZOFEKIFERINZ, FRERESNZHDDELTERTEE

T, ETRY =3 INS OnEMEICHES T, BEBANOREZHBLET., 20
FEICEK D, > RIVEREMEIR SR EAH T SN TN E ZITERI NS ES
FUREEICRDET, BINZBEBENEA Tz R oA TEE A, RiE
SINZEEADA T2 RN DOEIIL, RCA TPV NN TOIRFES N
ECIN

S URIVEEET — S TEAD T 7 U DR

LS NZT =Y DEE DA DAY DA (BA P AY > AT AT LICHEA) Z[FH
CAT7Yc7 PNTEBETEET, LML, 20k T—F13,. Br %

T — AN L TRET 2 HENEHE T, BEOTY, 76 X—20 [ 2 R)VHRE
%7 7 2 U OIERL) 2R LTL7Z3 W, EITAJREY 7 1 IIVNICHIiitT—4 @
BEDA DAY > AERMET 2101E. Bl BN T,

ROFITIE, foo.c NDT—FIHH foo ZHIILL T, ¥ > ADLFHEIFEL T
F9, COT 7 ARSI ETIERIICHICIASAINTE, &1 2 AY 2 AEY
VIOHRETRESINE T, ZOT—YHEANOZRIZ, 771 ) bar.c Dbar() N5
fTONFET, KICHEHEAT 7 - foobar.so.17, foo D2 DDHEREAL > A 2 A
Ebar() ZRETH T ETHERSINET,

$ cat foo.c

char *foo = MACHINE;
$ cat bar.c

#include <stdio.h>

extern char *foo = MACHINE;

void bar()

{
}

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

$ elfdump -H foobar.so.1l
Capabilities Section: .SUNW cap

Symbol Capabilities:

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

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

77U —a idvar() EBRTEET, EfTRHY > H—3R—ZA LD AT L
IZEHEHT 5 foo DA 2 AY > AICHEGLET,

$ uname -m
sundu

$ main
machine: sundu

ZOa— RPEUNTEMET 21218, I— ROWMEMNIC/ARS X DICa /(1 Ib3 i
LRENHODET, HHMERA TP/ NNOI— RTIEZUT R TT, 192
R=2Y0 MBEMIOI—R] 22RBLTL/ZIW, MEMSLOT—4% S RIZME
ZIRTH 5720, BT O —E3NELRBZRERRZL T, T T AL FOHE
FEHEHTEET, TV BTACNOZOHBEBEHTIE. TFA LT AT B
N ABOFEHE L THREFSINET,

LU, ETRET7 7 MIIVNO I — RISMNBRETH D I EN—RUTT, £

2. EITWEET vy MIIVNOT—Y S RI3) O VRERICHEEGINET, EITlkE
Ty AT, EITR) =N DRIVERE 7 y S UM RN TED LD

2. T OBRIVERED T — A ZRIL. KT —YTHH %2 U TR I 72 WIREED £
FETHILENHD ET, RIOHFD bar.ciZdH B bar() NS DSBMMEKRFEI— R
ELTaACAINEINHE, BT 7 7 AIVOTFA NI A > MIFETRRIC
HEBEZNDIVLENHODET, T 74V TR, ZOREIZERRY V7T
T—ER0DET,

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

warning: Text relocation remains referenced
against symbol offset in file

foo 0x0 bar.o

foo 0x8 bar.o

ZOLT—REZMRT 51 DDOHEE, bar.c ZEMSEE LTI NAILTDHT
ETY, 2L, ZOHEZEECHESEZICE. > >RIUERET —YHEAND
FTHRET 7 T IIVAN S OB E T X TEMNTI NIV DH0END % 51T
HFELTIZESIN,

T—HF RIEEEA N ZALEER L TY 7V ATEEIN, T—FIHHEZA
T2 EADREA > 72— AD—FICT 5 EIIMEE 25 RN S D £
T, KOFRMBHNOETIVE, > o RIVERERIRIC & T — Y HBZ 1 7RIk d %
ZETT, ZOBEM, =527 7 AT 500 —OFEZRMAELET, &
CIRIVEREBIRBIC T — Y BRI LTk T, T EHIICERL. IEAHOE
FICHEFF TED ENWHEERAY v MWVESNET, BIOBNL. o > RIVEERERI %K
EHHTLLEDICO—FT 4 > TEET,
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$ cat foobar.c
cat bar.c
#include <stdio.h>

static char *foo = MACHINE;

void bar()

{

}
$ elfdump -H main

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

Capabilities Section: .SUNW cap

Symbol Capabilities:

index tag value
[1] CA _SUNw_ID sundu
[2] CA_SUNW_MACH sundu
Symbols:
index value size type bind oth ver shndx name
[1] 0x000111lc 0x0000001c FUNC LOCL D 0 .text bar%ssundu
Symbol Capabilities:
index tag value
[4] CA _SUNw_ID sundv
[5] CA_SUNW_MACH sundv
Symbols:
index value size type bind oth ver shndx name
[2] 0x00011138 0x0000001c FUNC LOCL D 0 .text bar%ssundv
$ uname -m
sundu
$ main

machine: sun4du

AT D10 MERED D »RIVBEEEN DZE I
HUARIICIE, 2% SIS DRV TRES NeA T o) R EERTE £
T DA TV RIEREE R TERWEEI, U A — YRR L T,

FT70x MEREEER L TWAHEBEWMREEA 727 M3, U A—2FHL T
TIUMIIIKREE TR T D HEEE A TP MIERTEET, U HhH—0

-z symbolcap A /T a b aEMATEHE, HET—F U a NI RTEMEIN
T, VOBRIIEREENTERINE T, A 727 MO TR TORIEEIEIIR TR
WA SN, > OR)UVBEREICEEEM T S NE T, Wit R — Y ERIZE
i —2HEBICA I N, o 2h)IVEBEEICEEEMIT s NET., BINZINs0
SURIITIE. AT MMERET I — T O—EE U THRE S N HERE TN iE
mEnEd., ERERNTFNERSNTWARNESIE. T 74 0TIV —T405E
maEnEg,

FU P FINOREERE 3t s N=T -V HEOZNZNIH L T, KiEZE
BOMERSNE T, ZOSRISHEEZEMFICEEMT S NTE D, B T a6
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Ty ANERREEA T2V FNEERT 2720120 F T 7 b EREITHE
BTBHEXIC, TIHIPOKE Y >HRIVICHETEET,

F--zsymbolcap A 7 aid, A7V MEER YV a3 o EGATVWDE AT
P/ MTEAINET, ZOF T aid, ITIRS URIVEREZ S AL TNWDH
BERREA 7227 by £213A T2 27 b BXIUY RV ORE % & O R E Al
BTV MIEELERA, ZO&EHIKD., BEOA Tz WYY
NI Lo THETE, A7 MEREEEDA T2V RNEZTINZ 04T
TalDREBEZTET,

KOFITIE, x86 FBLE AJAEA 7 =7 MId 2 DD KRIEE foo() BEWbar() 25
IWTNWET, TOF T MEIMMX & SSEDN\N— R = 7HfEZ2ERT S L H1ca
SN ENFELE. TINS5 OHITIE. BEEES )L — 7 I3RERRI T > N Y 2
LTAIMRIToNE Lz, ZOMBITAIIERI NS > RIVAIGENSNE
T, ZOBHRMEENTFNENE, U A—3T 74V N DBEREY )L — T4 & BN
LT,

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

Object Capabilities:

index tag value
[0] CA_SUNW_ID sse, mmx
[1] CA SUNW Hw 1 0x840 [ SSE MMX 1]

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

$ elfdump -r foo.o | fgrep foo
R 386 PLT32 0x38 .rel.text foo

INT, TOHEERES 72 7 M3 > RIVEREOBEERREL 7> =7 MC
AW TEET,

$ ld -r -o foo.l.0 -z symbolcap foo.o
$ elfdump -H foo.l.0

Capabilities Section: .SUNW cap

Symbol Capabilities:

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

[25] 0x00000000 0x00000021 FUNC LOCL D 0 .text foo%sse, mmx
[26] 0x00000024 0x0000001e FUNC LOCL D 0 .text bar%sse, mmx
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$ elfdump -s foo.l.o0 | egrep "foo|bar"
[25] 0x00000000 0x00000021 FUNC LOCL
[26] 0x00000024 0x0000001e FUNC LOCL
[37] 0x00000000 0x00000000 FUNC GLOB
[38] 0x00000000 0x00000000 FUNC GLOB

0 .text foo%sse, mmx
0 .text bar%sse, mmx
0 UNDEF foo
0 UNDEF bar

o o oo

$ elfdump -r foo.l.0 | fgrep foo
R 386 PLT32 0x38 .rel.text foo

ZOF T ME. RUBEE GO 2 RIVEEREIZEEE) D1 > A% > AZ g
DATPx 7 NERATE, BT v AINVERIEF T2 7 MEIERTE
X0 ELE, /2 YORIVEEREEBIEAMT SN TW R, BHfET 7
JDHEERDIBZEABMDT T H IV A DAY DV AER-ENDZNERH D ET, =
DFTHIV DA 2 AY > AFTRTONRBIRICHHIEL THBD, EOAFTAT
HEIBDA DAY O ADEEICHEHTESLDICRD T,

FITHE, foo() & bar() NDTRTOZRIL, FKHDA AL > AZAT 5 E
T, L. AT AWETSHEEEICHHE L TWA S, FEiTREY > — 13z
D URIVEERE DAY D AEEIRL £,

WEED 7 S U DRIT

BH, AT NRREDTY —F TV F v —DIRTDIATLETEITTES
FOWTHKEIEN, MEINTHET., LAl BT AT LDRRIOKREZR > TW
L&, < DG, RELOMREZD XY, KBS NLId— R, miotr
2arTHHALEANZALZMEHL T, 20— REFTTH2DITHELET S
WRETRETEXT,

RSN A 2 AY D AZFTLED, TANLEDT BT, A ESHERE 2 fid
AT AT LT ABENHDET, AT LT EIR, FETY > —I3 A
AJRETSHEREZ FIBT L TS, HREICEH D BN TE D1 VALY > AZEIRL X
o TAMEEREIRT D720, FETRFY A —ITH LTI AT LD - 72
RETIEAR<HEEORELY FEMHEHTLILIIERTEEXT., . Zns o
HRRICH L TRED Y 7 TIVEFDBEES NS XD ICBIRETEXT.

WREORE Y NI AT AN SIRELZDO T, BEMMLLZD, Ktz
EBMERZITHIFRLIZD TEXT,

REZBOT7 7 IV ZEMHTHE, BEEORELy FEERLZD, ZTOMAMSR
ERELIZDTEXRT,

LD PLATCAP={name}
RET Y N T+ —LDO&FTZHILET.

LD MACHCAP={name}
RET ON—RI 7 D4 ZHNL ET,
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HH7 7 A IVDER

LD _HWCAP=[+-1{token | number},....
KREN— R = 7 HEREOMEZFRA L £ 9,

LD _SFCAP=[+-]1{token | number},....
REY 7 bz 7 HEREDMEZ AL £ 97,

LD_CAP_FILES=file,....
REFHEREICH L TREEITRE T v M IV ERREL £,

HEREBRBIZ 4 LD PLATCAP BETNLD MACHCAP 1L, I w R 74 —L % ERT 2D
N—RULTHEZNETNERT D LFHNEZTANET., 69X—TD [TFw |k
T —AERROEE] BIUO70R—20 IR UHEEDEE) 28R TFE
(/)o

HEREBR BB LD HWCAP B TNLD SFCAP IE. HERED S DRIV EB EL TI>YKYD
Dh—=T A bEZITANET, 1 X—20 IN—=RIUT7HEEDORTE] BXW
73RX—=2D VT Y27 HEREDRE] 2R T<EIW, h—7 IZI3EES
fRETEZET,

lv) fEEAEEZ T 2 & KTk < HEREREKREIEMS NE T, (- HEukez
o & KTkt SHEREDMUBHEREN SHIBRS N KT . T+ and, KiZki<
HRENMUE R CE S DD 7,

HREZHIFR T 5 &, TIal— FEINAHERENIOFIRENET., —KK
2. BEET > AY A0 T 7 S UNFETS 255, VAR TR ICEA TR >
ALY CABRPEENET, Z0w, KOFIRSNHEREZHEMNT 5 &, ek
WHIEW, FEFRAHOI—ROA ALY D AZFERTHLDITEFITEXT,

HEEZBMT A E, T3 al— FEINAWERENLDMELET, ZOREITE
BEICHETILENDDETN, BREV 7 I VDT L —LT— I Z2ETTH72DI
FHTEET, &AL, mapfile 2T E, IS NHHEEZERT 2B
Ty IUEERTEET, NS ORI printf(3C) Z2HT 2 &, TDHETEM
WTEET, BEA TV FOERERIELZD., SEIEREEEHAGDOE
TEITLEDTELLSIIRDET, BMEROEBOMEEGZI—T « > 79 5l
W2, ZOXDIHEET7 vy I U ETONYAMEL VT HEHRTY. LML, 773
A DAY > ANDO I — ROEYNCENET 572 DICREHEEZ LB E L, 2 OHERE
NS AT LD D TWRWAREBREFEE L THRESNTWAES, Z0a—RA
DA AFIELLSEMEL £/ A,

LD CAP FILES HEH LW T —HONRBHEEZIERT 2 &, 7O ADTRTOH
REEA A 72 =7 MIMREHEREIOH L THGESNE T, ZOHEBERESETL
TLEZIW, ZL<DIATLAF TVl MI, ERICEET 572012, AT L
REVNEET L0 TT, MEEEHETLHE, AT LA TP 7 MRIEREITEME
L7255 80b0 X7,

HEEDFEBRZIT D DIl EREIL, A7 Y27 b THHT 53R TOHAEEZ
ATV AT LEHHTAHZETY . LD CAP FILES BEAL T, EBETHIAT
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BilELE

Tl hESGEELTLSEE W0, KRIT, T-) BXEMA L THREZENICT 2
L, AP - FIE/HEET :U®4/x&/x%%ﬁféi?o§4>x
5 AR AT LOEY DR T% IZHR—bhENET,

=213, x86 D2 DDHEREA 72 =7 b libfoo.so BEL W libbar.soNH S EL F
T, IN5OF T M i SSEzﬁn’&@Hﬂ?éijt o b S 7= HERERS
B, wx a2 f AT 5L ICREL S N/ZEE. BIOEREZ ZR L7 Wi H OB
BNEENTHET, R— 7\&7‘&6 AT AL sSE2 & MMX AN & B I - T
WET, 774V hTIE, ERICHRE(E I Nz sse2 BN S NE T

LD_HWCAP EFE &MY 5 Z &1ck > T, ssE2 MBEZHIRR L T, mux vy Al I Bidiifb &
N7/-BEZEFHT 52X 51T, libfoo.so BEL U libbar.so Z IR T X

. LD CAP FILES ZEFE T H B> EBFRMABFIET. BERT v A IDODXR—A4%
T2 ETY,

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

SSE2 BRI MMX DIEREZEHIFR L T, INH OB Z T 2 H T 5 K D12 libfoo.so B XK
N libbar.so Z2 S HIZHIRTE £ 9,

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

E-T 77U —2a THATESHEEB X UORE SN2 TR TOREKEET. T
KiU > —DBWKEEZ N T2 R TEXT.

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

02328: hardware capabilities (CA SUNW HW 1) - 0x5c6f \
[ SSE3 SSE2 SSE FXSR MMX CMOV SEP CX8 TSC FPU ]

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

BEcEUNE

86

M7 7 AINEERTDE, AT 7 AIDEDTRTOT—F a3 3L
WA A—JIZAE—3INET, ANT 7 AIVNICHEES N/ -BES&EIZ. K11
A=VICHEHASINET, ERTHI2LEND ZBIMOBEEEBRD. LA A=
WHEZAENXT,

FEEEEICIE, @, KERMEIXD 0 8 A, %ﬁ®l7 Aw b= %k
HSLT—IRENFEETHIENDDET, T T 2 DODREICONWTHHAL £
9, 1DF. MEIKFET 53— R iof%i?ér#lbﬁ%ﬁf? Z DIRRE
DFFMICONTIE, 12XRX—20 MEMNOI— R 22BLT<Z3IWN, 51
D, TAAT LA AAY FHEBEICEEL THRELET, T4 ATLAAA B
HEBEICDOWTIE, Kot r a3 > THELFHHALET,
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BERLELE

TARTUVA XA FBEE

T—HIEH (QE—HEE CTHEARE) ICT 4 AT LA AA > NHEEBENEH SN T
WanE, TIT—RENRETHZENAHDET, JE—FEREDOFFMICDOWTI, 202
NR—=2Q OE—HE®E] Z22BLTIEIN,

TAAT LA AAY NHEEIL, BEEINS A Ty FEHEESY —7 v KA
HEBRICMBELETHENTNSNEDAEHTY ., JE—HEEBETIE, FFT
Tl FNORET —FHENETARETY 7 1D bss ICAE—SNET, D
E—id, ETRR7 7 1IVOSRERTF AT AL bEfRFLEY, JE—
NZDT—HIT A AT LA AA Y FEHEEMEA SN TWZ0, SRR E? D
E—SN5T I NDT A AT LA AAL I THHDTDE, TAATLAAA
> S ERCEIESNICR D X,

TAAT VA AR FEREOMEZRATT 572012, RO 2 D OFEE THREEA
AHLNET,

s BN HEA TV FOARIFICTDNE T, O —EEE T — 5
BINF A4 AT LA AA L NERLB D EREAFEAET B RS B D5
X, ZNSICHL T ST TEONET, UoH—ntE4T s N R
DRICIE. Ty EEICH L EDL S BABBENE N MIRATT, L
WoT. 7IUMETENEF—VERIE. T5— 23Sk T iielns %
7,

s ROMERT. ETIRE T v IV OERKREICIThNE T, J¥X—FHEBEOT —4F )0
TA AT VA AAY FNEHEEZES ST, JE—FHEBEOERICHL 75770
MVTHNET,

LinL, UIURETHRAEFT T FEERTHEEIT, EF TPV bIC
BHENZT A AT VA AA Y PERENETIHIENHDET, ZNH50D

TAATVAAAY FHEEEICZE,. 77PN TENTWRWAREEN D D £

To TITDATENTWRWHEF T2 2/ bEZRT HETHRET 7 1L D
U2 UHRETIE, JE—HEBOT —F TAICZS> TWDST A AT LA AR
NMIARBEZD XRT,

ZOESRBEOZK 2T 570, U h—1d, B4 72 27 ML T
TAAT VLA AA Y NEEBENMEFAINTWS E, 1 DL EOFHE DT FLAGS 17T
TEANMTET (£13-10 28MH)., I5I1I2, TOMREROHZHEEZY > H—0
-zverbose A7/ a L EHioTERIBHIEHTEET,

EAR, TAAT VA AA L FEREN#EE S NS KT — 2 HHH bar[] ZFFD4k
ATz FefFldT2ELET, ZOEHIF, BNETIREY 7 1V 52
SN E, AE—EEESINDARERD D KT, U A—1d, ZOREITHT S
BhEEHLET.

$ cc -G -0 libfoo.so0.1l -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
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RETAToxzo b

FT—%IEHbar[]l #22RT57 T r—a a 2ERT 5 E. AE—HEBEMERS
NET, TOIE—IT, EBHRT A AT LA AA MEEBEOKKERDET, U
=3I ORI ZHRIICRIETES /72D, -z verbose 77> 3 UOMEHESNT
W< TH, ROLT—Awvt—%24RLET,

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

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

F-1dd(1) T-dv -rOWVNTNNDA T a2 ZRETDE. TAAT LA AAL M)
771X TRICI D mBREZEENERINET,

IDEIBITT—IREIL. HEET S >RILERG 7y b)) EHEBEDY VR
WY =4y hEEAFESO—NIVICELS ZEICE>THITAZENTEET, #1
BRERZFEHITH, U H—0OHFAREZHEAL TEI W, 60 X—2D [T
RIVEIPHOfE/N] Z2BRLUTLZEI W, ZOBOHAEORMEIL, #iET > ¥
T—AZHRLTHELT T 7 FVNOT—IZT7 7 AL, BT 2 &
MTEET,

AREZTATo o b

88

A TATIxl MIFEEF T2 27 BT, mapfiles MO ITRTERSNET, £
Iz A= RRT =Y ZHBEEAN, BAYOAT 7 SR 201425
Tz—AZRHLET, A5 TF T2 7 bl EfFRIEFERATE EEA. L
Le AZTA Tz ML Ty FU T —2a &2 ERTEET. A¥THT
Pl MIEo T, EfFRHCHHAINSEROAF T 7 MRS NE T,

AZTHT 27 FOIERRFFICIE, V2 —3ax > I THRESNTWSF T
P RETATIUV T AINETRTELT D20, AY TEERT D702
N5OT 7 AIIVIFIEL TWAREEIH D XA NIV FIENEBTE, U
I —DIEEMILE DI Wed, A THT 227 MITITHERTE LT,

A THT o7 M, BEROSI I MESOMRICHATEET,

w HE
BHOX T, WEEZIFETESN—23 > DO nake L—F 4 U T 4 — 2 H
T5E, BEOF T/ RERBICOA AL TY > TE5-0, Kigk
A=K7 IR NET., LinL, DT T2V bRNENOA TP M
WELZD, EZhDIFIEITRNTOF T o7 MIMEET DL s ATy
My MOEELEZD T 50N —RNTT, IXTOF T2V NIRRIOAT
Dl N THERINDENTERIND X DIC, BEDIEERZMITZ2LERD D X
T, ZOMEFAFICE > THR ML Ry ZINET, WHMLEETE 20806 72
D, I—REERTEL22EKOEENHIRENZDLET,
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RETHT2zo b

TS CIERES

KB I—ROEE, SFIFhA 727 MEICKEDIKGEB-BRNERET S
EEMHVET, INSDOAT P27 MZBT % makefiles 72 E DRLIBNEMNIE
FICHEMITIR D, B SRS IS A GEND D ET., AT LDELIC
PES T, KEFBABRMNEDDLGENH D ET, ZHNITKD. H 5 makefiles D

Ty RDRZICAIEREIZRD . BARENTAELZD, A TENTEEZ 544
HHEEITBEN /20D L ET,

KERROY A1 7L

MO LESHEFT Ol bEfERL, X727 bR Y —AZEMIL TA
WIZFIHL B EDICO—RZREGTHIENELILWEEDHDET, K

L. $2F T2V MY, Z2OF T2 bEFERTH5F T2V b ORHTIERL
SNBRTFNFRESBVWERETIE, ZOXSBTA 7 IVFHR—-—bTEERA, E
TR > —IMZDEIBFA TP 7 h(FTEZ ELTH) DEgsl A EMEH

ICEEICHIBEL TWETR, YR—hTEEEA,

A TOHREAFT T 27 NI, Ll ORIES % BT 5 5D 03— RYERR G142 2 it
LET, ENNRIZE TEREINZTITXRTCOEEF T2 7 MR LT, AY TF
T2z heT<IHERTEET, TOH. EROEA T o7 ~ EFEFFATRE
T7AINITRT, U IRFICEROA T 27 OOV EZBDDAY THT
Pz FEERALT, HTLTEDLDRIBE/FTHIER TEET, EITrIEET 71

WEEBROIAEF T ol M3kFFSN, AYTOREAT P/ MIBEINE
j‘o

AZTFHTT 27 NI 1 DREIIEED mapfile NSRS N, ROEMHELEHIC
Wz ENRD D KT,

Dis< EH, 1 DD mapfile lF STUB OBIECTFHE T ZFEE L F£9, 231 R—
@ [STUB_OBJECT#i% ) ZZML T /Z3 W,

FTIx bNDIERA 25 T 2 —AZ T 2B ET —F DT RTDL 2R
IV, mapfile WICHIZRIVICHIZE S N DM ENDH D 7,

mapfile |33 > AIVEIFHDME/N () 2 H L T, BFRIICHIEI N TNRNTRT
DL RV ENEA > F T 2 —ANSHIRT B2HENHDET, 231 R—
@ [SYMBOL_SCOPE/SYMBOL_VERSION f§47] ZZML TL7Z3 W,

FTx 7 SMEI AR—FEINDTXRTORET—FIZIE, 22ROy A
TEYA XERET H720, mapfile T ASSERT ¥ > NIVEENSKHETY, [F U
T EBRT LY DRIVDERD D5G. WIT DD 2Rl D ASSERT T TYPE
LSIZEDEIEZIRE L., TOMTIZALIAS BHEZEH LT, 20751/ U> >
RN EBBTHZLENH D FT, 234 X— D [ASSERT @M 2R TLFS
W,

ZDXSemapfile Z2FHTHE, HEF TPV VDAY TEEF T 7 2N
TNOERKFICH LY > RITEFEHTEET, -zstub AT aid, A¥TAT

Tl hOY ZIUREITEMEN, EX TPl b0 P URENSHIFRENE
ER

#E2E . UV h—



RETAToxzo b

INSDEZRERT D, ROIA— RTHRIN1dxs DIEF TP o7 &P L £
o ZOF T2V bMASDOERZR DBEOEINNS T —FZT I AR—FL
9. FERIMILEN. BONSHRELRINA > Ty 7 AEBMLET. 20
T3, KRR EL T, ZefanmnifEopar—s 2 >R RLeL T, B
BA I Tz —AZN L TAMENET,

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

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

}
mapfile Tld. ZOIHEF TPl P TREEND A > ¥ T2 —AZRLBT ZHEN
HOET,

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

_idx5  {
ASSERT { TYPE=data; SIZE=4[5] };
+;
idx5 {
ASSERT { BINDING=weak; ALIAS= idx5 };
+;
idx5_func;
local:

* .
’

};
KDOAA>TOT T, ids EFT o7 M SFIHRER T RTOA >~
T AEEHNTHEDIERAINET,

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

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

for (i =0; 1 <5; i++)
(void) printf("[%d] %d %d %d\n"
i, idx5[i], idx5[i], idx5 func(i));
return (0);
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RETHT2zo b

KOAX > RTIE, TO®-EFT TP/ bOAY THiZE, stublib EWD HRETOY T
T4 L7 FUIHERLET, elfdump A< > Rid, ERRENEZ AT RRAY T
ThHDHIEERIAETHEDIHEHAINET., AY TOERICEREIND IR
W, czstub AT a EREMTSE, BRORSLIEN T v AN EFHT 5 HEE
T, ATV hoav > RERERD TS, L. A TERNEEGFEI—R
WCRGICEBINTESZE2RLET,

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

[11] FLAGS 1 0x4000000 [ STUB 1

INT, BEBROKEA T2 hORODIZBRDAY TAT o7 FEFHAL
Ty AATOTSANEBHETELIDICHRDE L, AYTF T2 ME, E
FIRRICELT T o7 bV ERBT D TFEF8R ) 2&ELET., LhL., ELFT
T MRAFEEERINTW WD, 2070l I AIEFFIEL A, 2 A
TLENAY THA Tl NeidiHrhdd ETHmAIEEINE T, FEiFRY >
H—lZ, BFX T2 MCHDIEBROIA—RET—INAY TFH T 7 MiZizn
72D, EITTERNWIEEZDNS> TWBEZDHTT,

$ cc main.c -L stublib -R ’$ORIGIN/lib’ -1lidx5 -lc

$ ./a.out

1d.so.1l: a.out: fatal: libidx5.so0.1l: open failed: \
No such file or directory

Killed

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

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

Killed

EF T2V FOERITIE. A TH T2l FEfERT 57201 fEALEa< >
REFMUBDEMALET, -zstub 7 a VEENN. EEOHHT 7 AL DN
AMRESNET,

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

AT b Uub YT T4 L7 BUIERESNZ2db Ed, 2o7ar I LhaeHE
ASCEXE

$ ./a.out
[0] 06 0 0
[1] 111
[21 2 2 2
[3] 333
[4] 4 4 4
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WhhATox o b

WA 7o b

ATz ML T AN ETED S TRty 23 > EED S TRADOE Y
A OWMANEENTVWET, HOLHTHRERLY >3 2, FTARI—RE
ZOA—= RPEFRICHREET DT —INGENTWDLE 23> TY, HDHT
REDET 2 a i3, EFRICT T2 27 b EETT S72DITBETRNHER
BERNEENTVET., INs0traid. TNy ABIUZ OO ATEIH
Y=V OBEEZSR—FLET, #7227 PNOEID Y TARITO Y 29 >
. EFRICARL =T 4 2T AT AL TARY —IBARAENZ N

O, EQLSBIA X THH>TH, AT —DENLLOMOIETRE/NNT 5+ —< >
A DRI EE GATE .

MEMED7Z0, BID Y TalREZatr > a > LR L TRAIOE Y a3 i3, @E L
55BFCT7 7 MIVICREEENET, LAL. Insotwria enLichn

BRBHENH D ET.
o ATV S OV XEWS LT, By NI TIE—T HIROEE
Zla LI E570,

» HECRELLINZI—- ROFEMART NNy 729 R— 1951213, KEDT
N T TF—H e BHET 57D, ROADIATALATIE, idREdNsa1—RX0bH
TN T T—=FDHFNHEICKRELRDET, REY ATV FOYA X
13, 4G\ RETIC %HBEész’Cb)i@‘ JEHWICKERRNREY A TP RT
. TN T T DDIZZOFIRZBAZ, 77 N2IERTERLIRS
aJREMEMNH O FT,

o NMELEDOFFHMOBHZMA 5720,

PEHIT, NS DOMEICHLT B0, BIOUTRIIOE > a Nt 7227 b
MBERREINTVWELE, BRE iﬁxﬂf'ﬁ‘i)\ & ETHEIZR D RN D 5
T HWEINET, Solaris ) > H—TlE, ROODICE DB TARITOEY > 3 >
ERA T 2 MCEZAD I ENTEET, ZOHEREIS. -zancillary I
RITA T a > &2HTHEATRDET,

$ 1d ... -z ancillary[=outfile] ...

MBI 7 7 AVCE, TIHINRTTIAXUENA TP 27 MEFUCARTE Janc
T 7 AR FRT 5 NET, 72720, -zancillary 472 a3 > outfile DIl Z 5
ETHIET, HlOAFTIZMITHZENTEET,

-zancillary WRESIND &, U 2 —IXROUEZFEITL ET,

n IRTCOE| DY THRER 7 a N TIA4X AT MESAENE
¥, I 51T, SHF SUNW PRIMARY &7 2 3 > A\w ¥ —T7 5 T HNE ﬁéhtlou\i
DANEY 2 a 280 TRTOE VS TRAOEY > a>dh, T4 UAT
P MCEZAENET,

s BODTRTOEDYTCARAOLY >3 ik, Wit 7o o7 McESATINE
g,
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WA T O

» ROFOETAAOEY > aid, 794U F Tz FEMhr 7227 b
DM ICESAENEXT.

.shstrtab Y a HERT—T ),

.symtab SERIIEEHIT >RV T—T ),

.symtab_shndx .symtab [ BT SNz BRIV T — T IV OIEEREA >
TR a,

.strtab .symtab |2 BHEAT T S N7z B SCFEH T — T )b,

.SUNW ancillary TIARVAT O NEMBIA TP 27 N ORISR EL
TWBF TV SO LB BEHRPEMNINET,

» TIARUATO 2 hETRTOMPA T 27 Mid, ATty a >
ANy T —DBEFINEGENTNET. FEraid, IRTOT7 7 I THEL
rviaiA Ty I Ao TN,

n TIARUA T NE@A Tz NdnwdT bRy a >
AN —ZERELETN, FEALEOEIZ 3 DT—FIFFEBROLIIT1DOD
Tr7AICESIAENET, ¥V aOTF—INKEEDT 71 IVICHFEELR N
Y Eld. SHF SUNW ABSENT 7 > a > AW —T7 F 7 MNKE S, sh size
T4 =V RMN0ICRDET,

ZOMRICED, TI9ARUATP o bEMMA T2 FOEESNET

b, BT a Ay —DREBY AL, BREI RN T =TI, BT IA
RUF TV FEMA T2 27 bORERBIV AN ZRGETESLDIT/E>TWY
ESCIR

KOBENZ, #IA T2 27 FOR—A LD RER™EERLTWET, M4 7>y

M, 1F0D S TIIERERR D > /81 IVIZ -zancillary IX > Rt T2 a > &iE

M52 ETHERSINET. fileI—T 1 UT 41—l #ERELTaout EWNHH

HIOEITAIRET 7 1)V &, a.out.anc EWVWD ARTOBET 684 T2 =7 FOVARR
SN EERLTNET,

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

int
main(int argc, char **argv)

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

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

}
$ cc -g -zancillary hello.c
$
a
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94

EREINEZT T4 VAT NI, BHEOHIETETTE ST EOETAIHE
Ty7vAINTT, WA 727 R2HHBTITMERL. TOE strip £/21Emes O
PREMFALUTEO Y TARAONEZIRDBRWZEITRIRE Y 7 1)V E AT, 7
FEDEWED D £H A,

FiRDX DI, IV ATy bEIA T2/ MadE Ty a >
ANYF—NEENTNET, ZOLLAZEHEMET ST, elfdump T—F ¢ 1
T4 —EFEALTINSGDEY > a A"y —2FKRLUTHIEKETSEH8TT, X
DEIZ, FIDOY > IREDOHINENY F —ZRINT D007 3 ANy F—D
HHRERLET,

4

T T7S5A4<UTZ o 7543V )

2 o arsk g47 g WD S YA X BN A X

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

20 .data PROGBITS WRITE ALLOC WRITE ALLOC 0x4c 0

SUNW_ABSENT

21 .symtab SYMTAB 0 0 0x450 0x450

22 .strtab STRTAB STRINGS STRINGS Oxlad 0xlad

24 .debug_info PROGBITS SUNW_ABSENT 0 0 0xla7

28 .shstrtab STRTAB STRINGS STRINGS 0x118 0x118

29 .SUNW_ancillary SUNW ancillary 0 0 0x30 0x30

FEAEDEI T a DT —FIE, 22077 1ILDOELEENIEFEEL. HI—HD
T 7 AINTIIEREL £/ A, SHE SUNW ABSENT &7 2 a3 > Aw ¥ —T7 5 71d, T—%
MFEELIBWEZICREINE T, EITRHITHERFID Y TalgERt s a>®
T=HE, TIARIVF TP MIEENTVWET, TN JIERIN. EfT
RFICIIME TR WEID S TRAIO 7 > a>DF—413. @7 v 1IVICiESIN
9. BIDYTRAIOEY > a > O/nEiaty 8A, WiEDT v A VTR THEE
LET, INBE. 7943 UA Ty MERBIA TP o7 FEBEEMT 5729
WA TN .SUW ancillary V7 > a >, v a > ABXFHT—T)

.shstrtab. > > HRILT—T )b .symtab. PBIOZTDOREE L FH|FT—T )b .strtab T
ER

TIARIVA T2 SIS RN T =T NV ERORS ZENTEET, P oh
WT—=TIWNisnA TP M U7 /Ny Hid. .SUNW_ancillary &7 23 >
EREALTCHBIA 727 hEKFEL, NICEEND S ORIICT IV ATEE
KR
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WA T O

TIARVA T2 FEBET 5T RTOMBIA T2 27 M2id, IXRTOFT
Dl NEHLU CEERMTS I ENTES .SUW ancillary 7 2 a INEENT
WX,

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

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

WAEDA T oWty aid, AUCKOEREEHA, RIDERERN
THE—TY, 79A4UA T M5 ERIC, 774 IV %ZIEET D MEMBER BEH
L, THRTHENTA TP 7 NEEAT D CHECKSUIMIZ K> T, &4 727 hviE
ASNET, ZOFITIE, 94U ATP7 Mla.out THD, TOF v 7
IlF ox8724 T, il 7 2”7 Mida.out.anc THOD, TDOF v 7 Al
Oxfbe2 T3, .SUNW ancillary 27> a > D (F T4 UA TP 7 kD MEMBER B
DREICH D) Y DEZEIT, HWITREL TWE 77 1IVDOF v 7Y LEZED
CHECKSUM B TT,

s AT/ MZ.SUNW ancillary B2 2 a DINEETHZ &R, A 7227 R
BE T 56727 M5 ZEERLTNET,

s TIARIAT O NEEETIZITRTOMBA TP 7 FOA4RENE. W
MOT 7 AN OBty ahoBETEEY,

s BHOF Ty VT LDEEERTHDEAN—DF =y VY LAERET S &I
KO0, KRR 771Dy RIS EDT 7 IVEREL TWANERETE
ECIN

FNYAICLBMEA TS 10 FDT R EME
A

TN HBEOZOMOATBRIEY —)Vid, T2 27 FOTERIRE 2 —%/ERT
B0, TIARVAT 2 b T 7 ANV ERMAT P2/ b7 7 1V THRD
MOERER =TT HHENRHDET, ZHUL, 1 D07 71V OEHRZNIET
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BAr7ozo b

DEESZLKFELTY, ZOXY—IF, ACErrai Ay y—288771<1
FTVx U bEFHPIF TV b, BROE—D T 2RIV T— TN K - THEg{k
ENET,

TN HTINSDT 7 AINVICZENDEREFTED2ITE,. ROFIEEZHEHL
@_‘0

1. 794U F T2l bERIZWTNOOHEIA TV Mins %
IZ. .SUNW ancillary 7 > a > & /DT ET, 2O raRNGFEETHIE
T, TOF T2 NI —T DL TRESNET, 2ot
aiZid, Ty AN OEER AN EREL. NSO ENNBEREL T
L7 7 AINMNERETHEDIMHEATE S EMNETENTHET,

2. MELTWAA TPz bt ra Ay —EizERNOT > 7L —hEL
THEHLT, ARU—RNIZEY > a Ay ¥ —EFEERL £7,

3. .SUNW ancillary 27 > a > Tl S N/& 7 vV ZNEICHE, HARD £
T, 77 AIVTEIT, SHF SUNW ABSENT 7 T VT INERESI N TWaWE&t T a > D
HREATY—ANOEY > a ANy ¥ —EFNTHEDABRET,

DR, IRTOEBIIa>DT—INORA GO a Ny F—D
TEBAEY)—NIE—NTEET, ZOBFRZELZHE. TNy HidHE—

T7AINDHEEERU LD ICUEEZGEITL, EfTho 7oy S A7 7 vALTE
NEHEHTEET,

E-MEA T2 ROELEEERTIE. 120774 UFT T2 bEEEOED
MBIA T 7 MR I NE T, BIFFSATIE, OracleSolaris U > 1 — 13T R TDE
DL TARDOEY L a z2E0E—-O/MA 727 hoAZERLET. T

Pk AEEINDAEENG D ET ., TNy HBIRZEOMO e HE Y —IVid, &

A 722 SOEEIFET 2 R — AR TEDL LS ITERINHERE

T,

[BAToxo b

96

PRERTRE/SHERE Z IR T 2 T 0V T AId. 2 < DHE. FEATHRFIC dlopen() BIEK 2 i
AL THARAENLIAEA T2/ bEFIALET. TN50EFT2 22 b
. Z2LOHETITA 2 EEEN, a7 AT LOEREZINET 5720 ORI
FERERHLET. 7771 2 2RARDF Tz ME BEMENET.

BA T N3 TI04 D EGRAA,. T4 CHNOBEKST—5IZT7 7t
ALET, Fzo RICBA T2V NIT T4 OMEHT 5% ET— 5 &l
HLET, ZOflE, ROBEBINTITA DI —AT7A4IVTRLET, T
T, BUIT 74 > D/=DiZparent callback() E WD ARTOREEZIREEL TWE
T TITA F BT 720D plugin func() EW D ZRTOREE R L T
WET,
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BAT O

$ cat main.c

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

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

$ cat plugin.c

#include <stdio.h>

extern void parent callback(void);
void

plugin_func(void)

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

$ cc -o main main.c -lc

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

$ ./main ./plugin.so

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

HEF T2 REERT A EEIE, TPV MINEDOTXNTOIKEFERR 2R
WCHRETEDLDIT, -zdefs 7 a > OffifZRE#IOLET, 72720, -z defs
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FINy AR

ZHEHATLE, AT ISR INBNWS DRI H DD, TI74
CHTT I Y TERLIBVET,

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

Undefined first referenced
symbol in file
parent_callback plugin.o

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

parent callback() > >R A T 7 MckoTRtENE 2 L2 > Uik
IZHET 2121, mapfile Z2ffiHH TE £ 9,

$ cat plugin.mapfile
$mapfile version 2

SYMBOL_SCOPE {
global:

parent callback { FLAGS = PARENT };
}i
$ cc -zdefs -Mplugin.mapfile -Kpic -G -o plugin.so plugin.c -1lc
T304 EERT B EEOMUSGEELTIL, -zparent A7 > a3 VZ&EFHL
T, TITACDEOY D RIVICEETY VEATESLLOCTLHI L2880 L E
9. mapfile DO D IZ -z parent 2T 2 &, BA TPV FOAFMNT T 74 >
DEFIEL Y >3 VITREEES N, fileI—FT 4 U T4 —TERRINDENDFIR R
5NET,

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

TNy TR

98

DU A= U URETOEZEZFEMIC N L —ATE557)\y THEEZ i A
TWET, ZOHEEILX, 21— -7 U r—2 a3 > BIOITA4 T30 278
HEEHMBIOT Ny VT HEAITHENLHBET, ZOMEEICK > TERINDIHER
OEBEIILZEINEVWTETT, 2770, ZoBROE#SERIE, VY —AZTE
WETABEINDLGENH D ET,

ELF 74—~ v b Z2BH L TWiaWhE, TNy F O T7HDoRIZIZREN/ WSO
MHEHDNEHLNETA, LML, Z<OHDON—EAEELEZESSHDTL LD,

TN TE, AT a P EFHLTETTEET, 20X T a il 1DFk
BEBDO =7 > THRL., BERT Ny F L TDYA TEERT HHENDD F
£

D THMTED b= 203, I FIFIZ -Dhelp ZANT 5 EERRTEXT,
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FINy AR

$ ld -Dhelp

FTI7FIN BT, IXRTOTFNy THANEREL S —HH 7 71 IV TH B stderr IT
ESNET, output b=V 2 EFHTDEE, Ty AIVICT Ny T EHITEE

T, 72E X AHIDN Wd-debug.txt DT 7L IVIZANIIV T TFF A RZEODAD Z &N
TEE9,

$ 1ld -Dhelp,output=1d-debug.txt

FEAEDALINA T RIANFT DA T a ICHOBE®RZE DL TTBD, £<
D%E, MHEA~ 7 OZ2E#HR L E T, LD OPTIONS IRIEAKZMHHTHE, TN
AT RIANENAINALT, AT az2ERE) CH—ITHEETEET,

ROBITIE. ANT 7 AINVOERFGEERLTWET, ZOEIE, U Y ZHEE
THEEWCEDTATSUMNMERHEINTWEINEHRTDEEITHHTEE
T, 7T—HA T ENZA T 7 b IO LTERINET,

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

debug: file=main.o [ ET REL ]

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

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

ZZTlE. progDY U REEEZTZOIZ, A2 N—foo.o M7 —HAT I T
Z 1) libfoo.a N HHIHINTWVET, foo.o DHIEA., T OMOEE E AJREA 7
Tl bOMIHERD TWENWI EZREET 272012, ZOT —H 1 T2 [EER
INTNDEZEIERELTZS N, ZWNIT (again)] MWEEEZENTNWSZ
EIMNS, ZOT—HA TH lorder(1) R tsort(1) ICKDMERFEZ DB TH D Z &N
DLnD £T,

symbols h—27 > ZEFHTHZEICKD. EQOTHRIICE>TT—HAT A
IN=IMHHE N0, £, B0 DRIV BRERITLIEA T o7 FEHBIT
%9,

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

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

debug:

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

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

debug: symbol table processing; input file=./libfoo(foo.o0) [ ET REL ]

2Rl foolds mainoilXkoTEHRENFET, 2O 2RI, U IT—DORE

URIT—=TINZEIMENET, 2O HRIVBRIZK-> T, HEER§EL T
I b foo.o M. T —HA T libfoo.a MBI NET,

FoE . Uh— 99


http://www.oracle.com/pls/topic/lookup?ctx=E37932&id=REFMAN1lorder-1
http://www.oracle.com/pls/topic/lookup?ctx=E37932&id=REFMAN1tsort-1

FINy AR

100

F-ZOHAE, TORFIASMHIZEZELLZDHDTT,

detail h—2 2%, symbols h—7 > EEBICHHTHE. AT 7 IVALEF D
CIRIVRIR BB TEET,

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

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

debug: entered 0x000000 0x000000 NOTY GLOB UNDEF REF_REL_NEED

debug:

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

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

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

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

debug: entered 0x000000 0x000004 OBJT GLOB 3 REF_REL_NEED
debug: symbol[8]=foo (global); resolving [7]1[0]

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

debug: new 0x000000 0x000024 FUNC GLOB 2 ./libfoo.a(foo0.0)

debug: resolved 0x000000 0x000024 FUNC GLOB 2 REF_REL_NEED

main.o M5 D, FU P FINDOREFES >R foo N, T—H 1 T A2 )N—foo.0o N5
HWHEINZD ORI ERTAH—N—F1 RENET., 2O 2 HIIVOFEMBHR
2. & ORIV oI KN ET,

ERROFIMNSOND LI, TNYF T =700 DNEFRTIE, &5
THHINERESNET, ANWNT7AINVOT Ty MCBET2 77574 ET 4 —%8
I3, VormEIT RTICERE pA T a 2RELET, 20T
2aiEF T EFTEYYOEZLZENTEET, KOFTIE., ORIV DZE
TRINF T2 B DL, T4 7 F U libbar DULEEHF 21 TY,

$1d .... -0 prog main.o -L. -Dsymbols -lbar -D!symbols ....

F-UUREAT D RITEAFTTHICE. AL TWSE RIANNS O 281 IUT
EYAET AMERHDET, 35X—20 [A2NXA T RIANEHHT S| 2581
LTL7ZE W,
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-

RITHRY > h—

FERTIRE T OV I L ENHREBLIVOETTHEXE, T TUr—Tar izt
DIRFRAR DG ESE T T 572D 25 T INIERH I E T, Oracle Solaris
OSTld. ZDA & T HEFE TR > H—EMRNET,

FERTARE T 0T I LD > U REPRIC, B Jinterp Y 2 a > EZ T BEE
5707 T LN —=DMERESNET, 2Oty a icid, 7arIL0A1 >
HTVYEIRET DAL AAENTNWET, V-l THtENs T
74 )V N DARNE EITREY > H—D4HITT, 328y hOETTOV T LDOHET
/usr/lib/1d.so0.1. 64 Ew FOFEFTTOT T LADEEIT /usr/lib/64/1d.s0.1 E72 D
EJC RN

F-ld.so. 1l HEA TV FORRR T —ATY, ZZTRIN—Ya&EEI
NEHNTWET, LML, OracleSolarisOS D5 ED ) ) —Z 2L > TN—2 3 >
T T ENDAREENDH D T,

AT bOEFTOARIC, =L T 7 MV EFEIHAALT, 707
SLDANY Y —EREFHHARODET, 401 R—20 [FTO7 I L \v¥— | 2ZRL
TLESW, ZOFERZH> T, h—FIE3NERA 27 T Y D4R TEHBHEL E
T, H—FIF. ZOA 25T EGHAANTHIBEIZBE L, > TVYNT
TV =3 > OEGTERITT SO BEOERERELET,

T7Ur—a oA, EfTRU > —E YU =2 a YESO
7 RUVAZEMEIETESLDICTH Y —EABRMLU£T. ZOLUBITIE, BN
DA T2l bDOFHAPIAHEINSDF TV 7 MRS 2 2RIV DFEE N
GENET,

FITRRY 2RO ZFEITLET,

s EfFRRE T OV T LAOEMEIERTE Y 2 3 > (Ldynamic) EOAT L. IR FER R
ZHELET,
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HEF T U bOKEFS

» INSOKAEBBRNICEE S X OFAABZTN, BREHRE Y > a > 20l
T, BINOKFRIRDMEEN E D N HIET %,

» MELSEEEBEZETL. INSOF TP/ T O ADQETICHA THES
%

» KFBIRIC K o TIERR S N7 WIINERE BI R Z I OV 9

» YU —a VICHIEEET,

» TTUT—2a POFETHIC, BESNEROMEEZFETIT LI OERIN
60

w YU — 3 DNEFRY > —H—E ZIZ, dlopen(3C) IZ& o TEIMDA T
Pz hEAFTEHIOERL, disynBO) 2L CINEDOF TPV b
DY RNVITHEETHEIERLET,

HEFT O 0 bOKFE

102

TR N —NT 0T T LDAE) =T A b EERT 2 &, KEET, 7
0750 —ERZRETHDICEOHELT TV "M ETH LN ERL
X9, ZREINEIEF T2V PEENDEKETDHDOERORLIEEGT S L
IZ&k > Ty ETRFY > =35m0 AA A=V 2 &R L £7

E-EEAT OV FMKEE Y A MCBWTEREISRINS EETH, FEiThRY
SH—RBIOREAT V2 MO0t A1 EIZEFHELET.

HEF T2 10 bOKEFBEROIRE

BWETARET OV 40U > I, 1 DERBEROIEF TP 27 FNBIRE
KZREINET. IN50F 72y M, KEBERE L TEBMETRETO Y 5
LNITRERRENE T,

FTRFY) > — R ok AEEREFAL T BEF T2V bERRL THAAS
£9. INSOKAERBRIE. ETTOT I LD U RERICSRE NEE T
HENEXT,

B ETAIRE T 0T T LA DIKRGEREBEN T R THAAEND & SIKGERBR D TR
FNLIEFRICRES N, BINOKGFEEBAEESNE T, ZOUMEIT, TRTOK
FRROEE EGAAANTE T THETHEET., ZOEMOKR, TRTOKE
RERAMEEESEIEIC 72 0 F9,
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HEAT D10 bOEKEMN

RITBY W —DPRET LT+ L2 MU

EITEFY > —1d. T 74 T2 DOPT CIRERBRZMRRELFT, 32EY b
F T NEWUETBEE. T 74V N TId /1ib & Jusr/Uib IRBINET ., 64
Ey ATz NI B5E. T 74)0 N TId /1ib/64 & /usr/lib/64 DIRER
INFET, Hffilz T 7 A I A THRE S NZKERBRORMICIE. ZOF 74RO
T4 LI MNIABNEET, ZONAAZFHALT, EBO7 71 IV ERDITE
ER

BINETAIRE T OV I AKRIZIAF TP o7 FOKERRIE. 1dd(1) ZEH L TE
IRCEET, ZEARE. 77 A susr/bin/cat ITIERD K S 1K EFRIRN D D %
—g-o

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

7 74 ) susr/bin/cat IZISMEFEIRINH O, 7 71 )l libc.so.1 & libm.so.2 DNAEL
TY,

F T MCREINTWAIKERRIL. elfdunp(l) ZEHA L THNRD Z ENTE
9, ZOAXREHHTSHE. T7A1IVD dynanic V2 a > &EFERL

T, NEEDED ¥ VIR DNWTWAH I MY ZHT ZENTEET, ROHFITIL. AID
1dd(1) DHFNTR I N TW K FERFR tibm.so. 21X, 7 7 1)l Jusr/bin/cat ICECER S 1
FH A, Wdd(1) D, FBEINZT 7 1 IVOKEBRDO 2R Z7R L, libm.so.2 (L3
1213 /1ib/libe.so. 1 DIKERIR 72 D £ 97,

$ elfdump -d /usr/bin/cat

Dynamic Section: .dynamic:
index tag value
[@0] NEEDED 0x211 libc.so.1

ERCD elfdump(1l) DFITIE, KAERIFRISHEMR T 7 1V E L TERINTNE
T DED. TANVAII 1] BEENTOEE A, £TRY 2 H—N—HDF
7 )V MRZEBANCHE > TR AAZ ALY 7201213, Bflia T 7 1 I)VAZHEHT
LRENHOET, /] DHARAENZT 7AIVAE, TOXRIEHASNET,

Bl 7 7 VA OREET, FENTH > EbFRMEOE W, KEBRZRLRT S
ANZALTY ., YDA -hnA T2 aefaEeddE, KAERBFRN O BRI 4Rl
Mt ENET, 146 X—20 I@MEHK] BEIR1UIR—Y0 HEEFT2Oz b
#HOitk) 2ZRLTIES N,

WH . AREBIRIZ. /lib & Jusr/lib 7213 /1ib/64 & Jusr/lib/64 SN DT 4 L 7 b
JICRAAINET, BNERFAET OV I LAFZEI-ELT T 7 b2 FHLD
T4 L7 PUIKERRERBET 2LEND DA, ETRY -3, R
2. DT 4 LY M) ERRBTHEDITHEREINET,

EIE . EITEY - 103
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HEF T U bOKEFS

104

BINOMBNZZ, T2 RZTEIT, T2 7 bV > 7 HRERITETINA
L THEETEET., ZOBEROEEFEDOFHEMIIOVNTIE, #4XR—20 [
TR O —DRRT DT 0 L7 M) Z2BRLTLIZE 0,

EIT/NADFEERIE. elfdump(l) 2 L THERTEET . RUNPATH Y 7 Dff a7z
Jdynamic T> R ZHFLRL £T, KROHFITIE. progld libfoo.so.1 LIZIKEFEEIRZE
FFoTWwEd, IR > h—1d. T 72V hOBFZH#ANDHEIIC, T4 L7 b
1) /home/me/1ib & /home/you/lib ZMFR L /211370 £/ A,

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

[1] NEEDED 0x4ce libfoo.so.1
[3] NEEDED 0x4f6 libc.so.1
[21] RUNPATH 0x210e /home/me/1lib:/home/you/1ib

EITREY > H— DB/ ZAIEMNT 265 1 DD HEIL. BREEZAK LD LIBRARY PATH
HOIDERETHIETT, ZORRERIT. 7O ZDBBIRIC 1 BT S
N, IO TRYLNEZTA L7 B X NMIRETEET, EiTRY >
H—id. TOUARNIRELZT 4L M) %, fRES N [EIT/NA) £RIET
THNVEDT 4 L7 MU XD BEHIREBLET,

INSOBELEIL. 7 U r— a3 > EREINICO— IV kERRICES T S
EVNS TNy TOHMIZEL TWET, ROHFITIE. ELDOHID T 71 ) prog
. BEOAL > T4 L7 BUNTHRE S/ libfoo.so. 1 IR INET,

$ LD_LIBRARY_PATH=. prog

BEBEZ5 K0 LD LIBRARY PATH D FIE. EfTHFY O —ORB/S AT EEE 52 5K
R AN ZALELUTIIFAERTTN., RV 7 b7 OHEIIRELBEND
DET, ZORBAREZSRTEH2BNETRT OV T LIE, ZOMB/NAZHL
RIHET, ZHTKD, 2RO T+ =< O AMETIT2HENHDET, £
oo 3 R—T0 IREZFOMFH] L44X—20 [ETFRKY O H—DPRET S
T4 L7 MU THHLTWASEBD, LD LIBRARY PATHIZY > —ITEEZE KL
ES N

REBEAHTHRBENAZIBE LSS, 4By NOETTOV T AN, HOATRTE
—HT5REYRDIATITUNRBMENTVENAEZRETEHIEDHDDAE
T, HBOIWEZOHHH DA FT., ZOXI RS, EIFHY > h—13—F L3N
RNEYRDIATITUEHESEL, MEBEHITL THHNOAR E KT 2H%72 64
Ey hrDIATIVERLET., —HITHHONEONSBWEAICIE. T
T—Ayt—IUNERINET., TOEBEFMICEEHRT 51213, Ld DEBUG BREEZ
BEHRELT, filess D=V 2ERODIAAET, 137 RXR—T0D [HERED T
N7 BBRLUTIZI N,

$ LD_LIBRARY_PATH=/1ib/64 LD_DEBUG=files /usr/bin/1s
00283: file=libc.so.1l; needed by /usr/bin/ls

00283:
00283: file=/1ib/64/libc.so.1 rejected: ELF class mismatch: 32-bit/64-bit
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HEAT D10 bOEKEMN

00283:

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

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

00283:

00283: file=/lib/libc.so.1l; analyzing [ RTLD_GLOBAL RTLD_LAZY ]

EEBBNEDMSRVNEE, Jdd)idF T2y hERHTERWI EE2RLE
T, 7T =23 B2RTFLEDIETDHE, EfFFFY > h—MoE4T 5T
T— Ay t—IUNERIREINET,

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

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

T 7 A ) b DRR/INADIERK

TR DA —DEHT 2T 74 ) OMERE/N AL, R2EYy N YU r—2a>d
WA, /lib & usr/lib TY ., 64 EY R 77U r—2a > DG, 774 )0 MRE/N
A% /1ib/64 & Jusr/1ib/64 TG o ZDOXDBMRBENAZEMT 5HI1T1E. crle())
I—T 4 VT4 —THERT BETRHER 7 7 AV EHFHLET, 20771

12, ELW TEFNA] TERS NN ->72T7 T r— 3 JICDWVWTHRER/NA %
RET DLEITERTT,

W7 7 AIIVDMERRE NS T 7 )V NOBFNIZ, 32EY N7 TUr—2 3 > OBE
V& /var/ld/1d.config. 64 B 877U r—2 3 > OE1E /var/1d/64/1d. config T
T, ZOT77AINE, PATLED, TNENDYATOT T r—3a T XRT
WCHEBELET, Mk7 7 1 IVE NP OB HIERTE, FEITREY > —0D
LD CONFIGIREAK ZFHL TINS DT vy AIVERBINTEET, BEDHIEZ, H
T 7 AINET T 3IV NOBFIZA > A R=ILT BEICT A T BB EIMHAT
ER

FIRA MY T =D

EEY =13, SEIELRFNA NIV NV 2 RERTEET., Z0LD

=023, 745, TFEF)NA] . BIOMMKEBEBROERICHHATEET,

® SCAPABILITY-A TV RNMEMT 23 T I MEEZTARD DT 4 L7 MY
ZRLUET, 269 R—20 HEREEBEOEXEA T 7 b ZBRLTLZE
Uy,

m SISALIST- 47T Iv F 7+ — LA TEITTEDLD A T4 Janaty MTERL
F9, 271 R—2D gty NEFO-EA T/ b 2BRLTLFE
I/)O
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BilELE

®m SORIGIN-HREDA Tz 7 hDT 4 LY MU DBFERLET, 274 R—

O TBHE T 2RFRROMRE | 22 TIEE 0,

m $OSNAME - AR —F 4 T AT ADLRNCERLET, 273 X—20D [ A5

LEFOIREF T2V b ZBRLUTIES N,

s $OSREL-AXRL—F 4 2T AT LD —ALNIVITERLET, 273 X—

D AT LAEEDEEF T2 b 2ZRLUTSEI N,

m  $PLATFORM- 4%~ > D7 Oty H &A1 JIZEBELET, 273 X—2D [ A5

LEFOREF T2V b ZBRLUTIES N,

BACELE

106

T —a YINERT HIKERRE TR THRAAARLER, FEITRY -3
FTVx FEUBL, BEBHEET R TEETLET,

ATl bDY P UREMT. ANBEEEOWRESA Tz b EEBITREEE
NI-HEEDOHE®RN, 7 7 AIVICERSNET, 2720, BINETIEY 71
WELEEEEFT T 27 FEERL TWDS5HE, U2 VRERICIIHEEEDS < %
T TEERAL. TNHSOHEEICE, #7227 FEATY —ICHAADEEXIT
RIHONLmMEY RUABKBETY, ZOXIB5E, U2 h—3H L WHEEZ
AT 7 ANAA=TDO—HRE L TRCER L £9. FETRY > —13, HLWHELE
LO—RZUHETIHENDH D KT,

BAREDODSEIERY 1 TOHMIZDONTIL, 368 X—T D [SPARC: HliliE | =5
LTLZEIWn, HBEEICIIREAMIC 2 DDEEND D 7,

» B 2RV FRE
» 2RV FERCE

7Y bOHEE BRI, elfdump() ZHHL TERTEET, KOHIT
13, 77 )l libbar.so. 112l TREA 7Y b= (Lgot &V a)nE
HEINDIBLEND D EETRT. 2 DO0HEESIHAAETNTNET,

$ elfdump -r libbar.so.l

Relocation Section: .rel.got:
type offset section symbol
R SPARC RELATIVE 0x10438 .rel.got
R_SPARC_GLOB_DAT 0x1043c .rel.got foo

BAOMALEL, BHoHdEiE Ty, Zol il JiiEy 1 7L, 2Rl
DEREINTHRNIENSDNDET, ZOHBETIE, #7227 bRAE
D—IlHAAENDR—AT RLAZHERL T, B#T S .got A7y hEEHT
DUHENH D ET,
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BERLELE

2EHOBEETIE, 2RI foo DY RLUANMKETY, ZOHEEZEZTTIED
I, FETR Y 2= INRTICHARATNIZBINFETAIRE Y 7 1 )L SAKFAR
ROWTNNZEFHAL T, 2O 2RIV ERET 208N HD £,

BERE> VRILDRE

EITREY > —ITiE, T2 ROBMEET LY ORIV EETRICRE T 25T
MHOET, —MICI—F—IL, BETAIEET 7 1 I DERERFRB LN
dlopen(3C) I > THEEIN/ZA TP/ MIEHEINS, T 74V NOREBET
NWEHMFETHEIDICRDET, LML, #7227 b U RIIVEESEEDRS
FEHNHERT, K0EMRY D HRIRBNMTONS ZEHH D ET,

Tz 02D, S UORIIBRRICEEEZEZFT., RIOEMEIL. H
RICA T2 bOT ORIV OBRZBHFETY, 2 OHOEMEIZ. YOt ANOEAT
7 Mk TItEN S ORIV OFHETT,

INSOBMHIE. 702 hemHARAUE., 7740V hELTHEATEEY., 2
NS DEMEIL. dlopen(3C) DIFEDE—RELTHIEMETEET, HHITE-T
3. INSOEMEAF T 7 NOBERICA T o FNICRERT D I ENTE
£,

FT7 2zl M. world BERHEIPH £ 7213 group MERHIFH, B2 WIEZ DML EEFKLT
EEXRE

world
FTTxr ME, TR ARNDENDEBEORE AT 27 FRNTY ORIV ERKR
RTEET,

group
FT7x 7 ME BTN —TOF T FNDOT ORIV ERBRTEE
T, dlopen(3C) ZEHA L CTAF NI4TV 7 b0 SIERS Nk EB R
U—, FHZY>H—0 -BgroupF 7> aa2FHLTHEEIN ATV b
MHIER S NKERER Y Y —I1E, BEOVIN—T2ERLET,

AT ME, ATV O AR— M ENTZ 2RIV T O —=)NIVICSH
ARED. O—H VISR AIENZER TE T,

global
FT T NOIY AR—bEINZ 2RI, T )b RRREPH & R OEED
FTO I NN ESRTEET,

local
T NOI AR—EINZT 2RI RCTI—TERERT 513hD
FTx 7 NN DIHRSRTEET,

RO L DRIVRRIL, ORIV OEEIC L > TIRET S ZEHTESE
97, STV SINGLETON RJfRIEZEI 0D YT > ARINIE, TRTOY > RIVRRE D 5
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BilELE

108

BRAVSNET, 22T ORIADOTRTOZRIE, 7O AN THRINICE
BINTWEL IV EIINA Y RENET, 1221 2ZRLTSZE N,

Ho EHHHMABFEO L D RIRRIIONTIE, KOE7 T a 18— 0 [F
THIV DT UHRIVRER] THHLET, —&IZ, ORIV ERERSIEIERED
dlopen(BC) ICL > THIHEINET., ZNHDTFUFIIDNTIE, 127 RX—=TD [+
CRIVOER ] WREEHINTNWET,

B4 7P 2 FTEEMGZITO & oT > RIVRRET VRSN E
T TOETIVTIE, EfFRY > H—1E U URERICHES SN TP/ b
MET PRI EEHEBRLET. Few NEHEMG) 2ZHLTI LI N,

TI7AIbDTURIVRE

BETIRRT O S AL, EBITHAAEND T NTOKEFRRICIE, TT—))
R BSREE S, TR 2 2RV ATRENEID S TENET . BIFETI6E

T AP, TNELEBITHARAENIARGFREBESRE LT T4V DT 2R
IR TIE, &4 7227 "R INET, FITHNETART DT T LN 5K
KRLUTHS, ATV bRGmARENTNEEF IR ERRL KT,

wdd(l) 2T 2 &, BIMETAEE Y 7 1 )V OEEBERIIHGAAENZIEIZ) A NS
NET, 2EZR, BWETAIEEY 7 1 )L prog T. #K7FEIFRE L T libfoo.so0.1 &
libbar.so. 1MEEINTNWBHEL T,

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

2 2RIV bar OFEENER I NZGE. ETRED > —13RIICBINESTRTHE
774 )Vprog Thar ZMRLET., > ORINEONSHEWEEIL. RiICHELT
2 1.7 b /home/me/lib/libfoo.s0.1 ZMR L. mEICHAEL T 7 b
/home/me/lib/libbar.so.1 2K L £,

E-VUBRIVRRIE, ORI ADOY A XDPER UKEFRIROBNEMT 5 &, K
JASOPNLUIIT/IE 2 TREMNH D 9. TOMREICDONTIE, H7E [
TLDNNT =X AZREETH2F T FOBE] THULIHHALTHE
T TNITRDZBRRETINICONTIL, HFe i [EEMEG] 2RI TILES
U,

T 74 NOBEELEET IV TIE, BEGAAAREOEE Bt L 9. BfFE
FAAENTNWDEAFT D7 FNTY VRIVME DS RWERIL. TD> > RIL
ERET B0, REBERS TWERBIEGAAAT TP o7 MOMLE I NE
T, ZOHAARIIE ST, KEBRZERICIIERL TWiaWA TP o7 M ag
WET, 270, TN DBEGHAABDHENIOND ZENH D £,
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BERLELE

KITHRFEI U A A
T4V Ty EFRY =3 ETENETAEE IOV T LNTY >RV ERR
Lid &, TNTFNOREBRRZRRLET. TOEFTILTIE. LERRY RN
BANCHNZR S TRZBRENEZ3NET, 202D, RS O HRILOEED A
SRAY VAMNEET DEEE. BYIDA DAY AN, ENOTRNTOA P AY
AIZEDABET,

T URIVRIRNE D X DICEIDIAADEEE Z T DNDOEIZDONTIE, 49 R—
O THHZ Rk THBHLTWET, 2RIV OR#HEZZEE L, @R EIDA
BDAEEMZ LS THA AT LA, 60 R—2D [ R)VEIFHOHKE/IN ] T L
TWET,

SE-STV_SINGLETON RIfEMEZE| D YTz DRIV TR, —FOE DAANTHONE
To YOOIV R YR ADTNTOSRIL, 7O ANTRIICERSN TN
LU IINA Y REINET, K122 2L T EI N,

F T NINEIDABNE E U THRMICE SN TWBEE, BDAAZEAT
P NEALTIFAE T, BREEZAED PRELOAD Zffi>o TA TP o7 M &2HAAD
N, U2 H—O -zinterpose A 7/ a > fioTAHT 7 FERTHE, 4T
Pl MIEIOAANIRE U T ESNET, EITRY =N ORIV EBRET
DG, FDRADBOELTHM SN T2 NET T r—2a kDb d
ETRBRINETN, TOMOKFREFRL O ITRNITREBEINE T,

HDABUBIC X DIBEINDITXNTOA > T 2 — ADMEHMEES NS D
. TO b ZHEEENMTONSRNIE DARLENGAAENDHBEOATT, B
BiZ8 ¥ LD PRELOAD Z il L THME S NDENDIAANIE, £33 7 U r— a3 >d
FERIEFE A A AMELFRE R & U TN S D EI DA ANUERT,  FHEC LR DA 5 i
WCHAAENT T, HEBNEZ>2HETT O AIHAINDE D IAAE
. B ORERIRICEE I NE T, BI0AANEZRE TES013, F0AARL
BB EFGAAASNZGE. 7213 dlopen(3C) 2 L 2R E L THAAEN
FHAETY, fiEOATIVIE 1dd()) Z2FEH L THREBTEET,

$ ldd -Lr prog

libc.so.1 => /lib/1libc.so.1
foo0.s50.2 => ./foo0.s0.2
libmapmalloc.so.1l => /usr/lib/libmapmalloc.so.1

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

E-BEFAAAELT D T2 OITREFRIRZ B L TW BRI, BIRIICER S N2
DABIEZ ) > A=K Ue G, £ O 0 IA BALEITIEEIE R AR & A BEAK
FRRE L TRtk E X T,
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BilELE

) EITIEET 7 T ILINDE 2 D > 3R)LIL. INTERPOSE mapfile F+—7— K%
FoTEIDAANIEE L TERTEET, ZOANZAALIT -z interpose &7

Ta EMATEHELDBEBRINDIOT, KEFBRERINTHLS EEITH
T HAREED B B HE D ABDFEEZTICK BV ET, 183 X—T 0 THIRK
BEIDAADEFR] ZZBLTIEIN,

BEEMDPRITSNDLE

FECEIL, BEEBENETINDGIAI T T2DO09 1 JIIKBITEET, 2ok
D75, BEEINZA Ty MTHLTTONLZROY 1 TITE> T, KDL
RS NET,

o AR
 EIESR

TENRF 2R &3, ATV bGARAENT E ST ITRE Lz udrs
SIBVWHEBED I ETY., ZOZRIT, —RICAH TP/ ba—RTHEAENS
T—YHH. BBRA >y, BIOMBEKGFREA T2 27 Mn o OBIEIFOH L
T HHDTYT, AIRSRTIE, BEESNWCHANSRI N Z &2 F TR
CHERHBTEER T, 0D, IRTOMRSRIL, 4+ 7227 bAGHA
ENS. TV =2 a DO RS R I3RS T SIS, ARENTE T
LMD ET,

BEZIET, 72027 bOEGRFICRE TS LHEAED ZETY, @HEId,
BN AT 7 b5 REBBADOEOH LA, BIETRREET 7 1L 5
SRR DIFOH L TY ., BESRZTOBNES 2 —)LZ2 a2 /81 IILBROY
CUREL TV EEIT, BEMT SN LIE, Yo —2y—U 2 Y
T=INDILY FUANDOIERHE LICARENET, IN50T> MU, ple ks
TarEBRLEY, 70—y U277 O&IT 2 U, BEMTS
NI-HBECEZ S BESRICED T,

IO =Ty —U T —TINOREDT Y FUITKHT DRI OENH L oEfTH
2. HIEANEITRED oI N E T, EITFRY 13, BEfT SNz T
Tl PNTRHERS VRV ERRL, T N ERZ2ESHZIETT, Z0DT
03—y —U2O57—T)OL NUADONE LR, EEEKICHL THbR
F9, BESRTIE, BEENEVICIIEONHINSE T, HEEZEBIES RS Z &N
TEET, ZOUMIT, LEE #EEEEEIN2ZENHDET,

EIFH) > Hh—DF 75V bE—RIZ., 70—y =Y 2 TF—TIVOHEEBEN
FONS-NGBEEREZ2FETTDH, 0O HDTYT, T 74 b E— R, BRBE
ZEH LD BIND NOw IZ XIVLIANDIEBEDMEEZRET H I ETAH—N—F1 R TEXE

T, ZORBEEBOREICLD, ETREY -3, A7 FNGHRAENT
AT, RS REEBESRZNAEOHEEELET, INSOHEEIL. 77U
T—a UHIEHEEEE R IIEEST A ETORIITONE T, &R, B
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BERLELE

BEERDEIITHREL T, 771 ) prog & DIRFFEBRNDO T X TOBEEENT
binbELET, INSOHEEL. SN 7Y r—a B SENIThNE
—g_‘o

$ LD_BIND_NOW=1 prog

FTx 7 bADT 7 A, RTLD NoWE L TEHRESNZT—RZHEELT
dlopen(3C) 2T B Z EICK > THITAET. U H—D -znowd 7 a rzff
ALTAHT Vo7 bEHBETIL, 7227 bGHAATENZ & EICHEELE
ESETIVDIMLENDHDH I EERTIENTEEY, ZOHEBEEMIT. EITRIC
HBELLEAT T2 NOIRTFRTRTICHE ML ET,

E-AnRORES R EBESROFNL,. BEENZHDTY, 220, 7O
D=y —U I T—=TIDOLY N DIERIZ. USIREOANTELTHAT S
BB 7227 87 7 OV T 2 HREBRICE > T Bf&mIchlE s
#1F 9. R SPARC WPLT30 ®°R 386 PLT32 7R EDOHAE L I1— RiZid, 'O
=Y —U I T=INDOIY MY DIERMEEENTHWEY, 5 LAHAE
13, PLEMNL. OO — RTHETY,

72U, . BIEFIREY v IV EICEKET 22— R s ER S5z

W, 70—y =5 —TIOT NUNRKRETHD I EERIBNEEN
HOET, BIETAREY 7 AIVOMBIZEEINTWS =D, SR EERE
RITHEINERET, Vo =370 —2vy—0Y > 0 5—T IV EERTEE
T, TOFEEEL I— RICERRLS, 270> —y—) 2 25—T7I)ILOLT> b
UZEERTEET,

BEEETZ—

Ho LB HIEBEL Y —IE, ORI ERETERWEEICHELET., 2
DIRFEIC/2 D &, WYRETREY > H—DILIT—Avb—INEREIN, 77V
Fr—2a 3K TLET., ROBITIE., 77 1)V libfoo.so. 1NTEREI N >R
Wbar ZHETEER A,

$ ldd prog
libfoo.so0.1 => ./libfoo.so0.1
libc.so.1 => /lib/1libc.so.1
libbar.so.1 => ./libbar.so.1
libm.so0.2 => /lib/libm.so.2
$ prog

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

$

EFTARTOY I L0 > 7RERIC, ZOROBENZHEELT S —I1Z. &
BINTWEWEKRRI >RILELTIITNMITFoNET, FlIcDNTIE,
52 RX—2D [EITRET 7 1 IIVDOIERL) 2B LTL/ZSW, 72720, EfTRER
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EBINA TP 0 hDFEAIAH

BLI—0RBAET O, FEITRICEHE I NAEERBRN, U IViFEED—HEL
TR I NS TCOKRERR & BHEN 2 WEE T, EROBITIE, barD > H)L
EFREZGOHAEA T b libbar.so. 1 DN—203 2K LT prog WHEER I N T
WET,

D U BRERFIZ -z nodefs 72 a EMERATHE, 727 bOETRIHE EE
PORBGENIIFEI SN ET, ZOMENT, BITRHEEEL S — I/ 5 BENH D £
TO

FIEZIRE L THERA SN DRIV TERWZDICHEEL T —NHE L
Ba., T —RElx, Yot 2ouiiEeEd. 2EBICRAELET, BESS
OFT7HIV R E—RIZKD, BESRELTHHAINS S DRIV EREBTE/RWE
Hlid, 2o —REIE, 7FUS =T a D EZTES ThEREL
T, BEOBEE, I—REEFTTIEFNACES T, TS—IRENFEAETHET
WCEBEREE s BB 5EHH0. HH5VWEFRELZVWEEHHDET,

COMOL T =2 <TciTid, BMETAIET OV I AKLIRELT T2 b
OB EDOVNESMZ, 1dd1) Z2H L TRIETE T,

WA -dA 7> a o ZRETDHE, TRTOEKGEEBNHDIIN, TXRTOHEIF
SROBERBEILENETINE T, ZREMPTERVEEITE. Ay E—2
IMERRENET, LI OFINS dAF T2 azZHEHT5E, RO —ZWMER
INET,

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

Wd()IZ -r A 72 a > Z2ET2E, TRTORRESIE & EES IO FEE ) UL
EINEXT, Ty ZOEESHOBEENRERTEBRVWEEITIL, BEA Y-
MERRESNET,

EINA T2 10 bDFAAHS

112

TR > —TId, BREZE LD PRELOAD 2T 5 2 EickD., YOt 2D
REPICHLWA T 7 bZ2EDAD D END, —HlE A TEIEDIZMEL T
F9., ZOREAKIT. BeoEA Ty MERIZHEBEMES T O
Ty AINVAICHRET S EH, HEO 7 71 IV A EZEHTRY) S 72 3CF5N2H)
MBRETHZEHTEET, INHOAF Ty MI. BINETAETOS T LD
®BT, KEBERLODBEIICHAAENET T, IN60A4F T2y Maid, TU—)b
R BREREPH & TR o >RV EENE D Y TonEd,
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BINA T2 o bDFHEASL

KOFITIE, BIFETAIRET T T L prog Wi AHAAFI., TDHEICHELT
P17 B newstuff.so. 1B EET ., HWT, prog N TESE S N IKFEBRNH AR
FNE9I,

$ LD_PRELOAD=./newstuff.so.l prog

INS5OAT Tz FHPMLEENDIEFIE, 1dd(1) ZEH L TERTEEXT.

$ ldd -e LD_PRELOAD=./newstuff.so.l prog
./newstuff.so.1l => ./newstuff.so
libc.so0.1 => /lib/libc.so.1

ROBITIL, FETHcAIA BT UM TR N0 K7,

$ LD_PRELOAD="./foo.o0 ./bar.o" prog

TR > —13, BRAICHEEREA 72 27 b foo.o & bar.o &Y > U R

L. ABU—NICRFHFINTWAERELT T D27 FEERLET, RICTOAE
U—A A=2F, ZORIOFITRLUIZIHEA TP 27 b newstuff.so.1 DFHRTHEAIA
HEF U HET, BINETRGE T OV T L EZTDRGERREDMICHAINE

¥, ZITH, IN60AF TP MU INSIEFIE. dd() 2FH L TERART
%7,

$ ldd -e LD_PRELOAD="./foo.o0 ./bar.o" ldd prog

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

FEITIRE T 7 I DOHEICA T2V R ATHEINED AN ZALITEK
0, BOAAEENER-INE T, TNSOANZALEMHTT D E, EHER) I
AT FNICEETDEEO, il WEEZRTENTEET., ZOBKK
PHAAENTZA T2 2o UOHEHAAD I EICELD, 204 TP b
3D A Tz MCEIDIABET, F LT, JLOMREIL. FRiFHAABLSINZH
LWN—=2 3 Ko TEEBIBSNTLENET,

ZDIFMT B ERT AT, BEHENRIE L T2 2 7 NNICHEEET % B % fish
THEOIHEHATEET, HLLI RO L O RINCEI DA Z E T, #Hil
WEEIEIZW S DO DB 2 EITTE T, #H L WEIEISTORE 2T Z
EBHTEFET, ZOANZXALTIIERE. disyn(3C) ERFHI72/\ > RIVRTLD NEXT %
FoTIDOL 2 HRINDTY RLAZRELET,
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BIVKRTFRIRODBIEST A H

B R T BE (5 D 1B SE Rt A 4

114

AT —ZHNA TPV bNGHAAENDE, TOENA T2 7 MIBMDEK
GREBRNZNPBRESINE T, T 74V TR, HET SIKEBRNZZ 5 1TH A
RAENET, ZOYA27)E, AKEREROY Y — 2R ZENREZTETHRITSNE
o mEMIC, BRETHRESNZA TP 2l MHOT = SRTRTOFR SN
9. ZONEIF. NS DERERBRNO I— RNFETHICTY 7Y r—2 a3 i

Ko TEBRIIZRENS N ESNITERERLS, TN X7,

BIEFAAAET IV TR, BIEFHIASD T IV WA FRIRIL, BIRIVICS
BOPFTOND L THAAEINETE A, BEEIFOH L OEEREEZFH LT, BEER
RIS RENDET, KEBROBRAABZEMTH I ENTEXT, MREL
T, ZRINBVWAT V7 MIGAHAAENEE A,

BREZRIT. BRNEETY ., MRS T2 o7 bWIIHE S N7z R gk
ENZVEND B0, ZOZREWTTITNTOKRFRERIEIT ITHRAAEND
WENH DT, TDD. LD W KEFERIRZBIEGAAAREE L TRY Z
L, HEOBRDD D FR A FFMlIE 110 X—20 THEENETIND L
&) 2ZRLTSES 0, BNA T2 o7 FEORRSRIE, ML THROHERES
NEHE Ao

BIEG AL, TN 7 T4 7 51 liblddbg NDZIRD /=D > —DMEH L
9, TNV FUZEZPOHTZEEFENLZOT, U H—2IERHT NI
FTAT IV EH A EIZIARET, JANINIAET, ZOT1T Y 2Bt
HAIAATEDLELIITHETAHZEICEKD, FA4TTVOUEIARNET Ny F >
THNZEVREET L5APABRIED ZEMTEET,

BIEGRAAATTINEFITT 2D DREBEAY v Rid, BEIZN U TREBIRIC
dlopen() £zl disym() 2FETTHIETT ., TOETIVE. disym() ZHOEND
RWEAICRETYT., £2Z0TTIE. U 2 7 RERITIKERROLTRTD 2 01T
PLENDNSRNEFIZHHEL TNWET ., LRICMENDDN > TWAIKERFBRO X
DEMAHBEERICDONWTIE, BFOY CRILVSRBOI—-REMHA L. KEFEERE
PEEFEAIA AR E T B HNEHE T,

BEDOA Tl NaBiEm AR, BHEHAAAELTIRET SI21E, U >
HN—DA T 3 -zlazyload. -z nolazyload ZZTNZIEAL F9. 504
Tadid, USUREIT D RMTOMBIKFELET., 203 Ta kbl
BEINAKERRICIE. ZOF T2 a s THRESNTWSHAAAREEN B X
NEIT., 774N MTIE -znolazyload 7T 3 >WNEZNTT,

KROB R T 027 Z L TIE. libdebug.so.1 ICKT DKEBEBRIMEE SN TV E

I, BtV 2 3 > (.dynamic) TI&. libdebug.so.1 \ZXf U CRAEF AAAMNIEE S
NTWET, > oRIERELZ 2 3 > (LSUNW_syminfo) Tld. libdebug.so.1 DFiAHA
HERNVH—=FTBL 2 RIBRNMEESINITNET,
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$ cc -o prog prog.c -L. -zlazyload -ldebug -znolazyload -lelf -R’$ORIGIN’
$ elfdump -d prog

Dynamic Section: .dynamic
index tag value
[0] POSFLAG 1 0x1 [ LAZY ]
[1] NEEDED 0x123 libdebug.so.1
[2] NEEDED 0x131 libelf.so.1
[3]1 NEEDED 0x13d libc.so.1
[4] RUNPATH 0x147 $ORIGIN

$ elfdump -y prog

Syminfo section: .SUNW_syminfo
index flgs bound to symbol

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

12 LAZY 236 & 2177 POSFLAG 11&. YK NEEDED L > bV libdebug.so.1 2\EZEE
BHIABZINDZEZRLTWET, libelf.so. LIIFTIC LAZY 7 T T INaWzd, D
T4 70707 5 LOYNREIRICHEAAENE T,

FE-libc.so.11Tld. 7 7 AIIVINBEEGHAAA SN TR SRV EWVWD KRR AT
LNEERH D ET, libc.so. 1 DLIEINEFFH T -z lazyload WA TH 555
B, 7I7IEERICIZEHINET,

BREGAAAZMHHAT DT, 75— a > TSNS A TP o7 MR
HEOKRFREGRE TET/NA] Z2EMICES LTRSS BWEAERHDET, /=
EZIE, UibX.so D VRV ERIBT 22DDA TP 7 N libA.so & 1ibB.so 7
HBHELET, libA.sold libX.so ZIKFRARE L TEF L X I, 1ibB.so lIEF
LEHA. #%. 1ibA.so & libB.so NPFFH N5 EE. 1ibB.so Id libX.so ZH T
E2FET, UL libA.so ITEL > T I DIREFERIRMAFIH AIEEIC /2> TWB DT

9, LML, 1ibX.so WBIEFHAAAIND LD IT libA.so THS L72HE. 1ibB.so
INT DIRFRIRZ ST 5 & F12 1ibX. so Z i AAD R WAIEEMEDRH D £

F, 1ibB.so T libX.so ZKEFRABRE L TES L TWTH, ZTDKRERROFEITH
BRI ABRE LD AT, RO T —0F AT D REENDH D F
ER

BIEG ARSI D 59, BIA T2/ Mid. T TOKAERER S KB TR DR
EHEEES URTNER0 E8 A, BEGAAS TR, OKRMFHRNK D HE
BERENERBE X,

E - BRI ELD_NOLAZYLOAD Z X)L DIA DAEIZERE T 41U, RITRIBIE i A 9A A %
WINTTEET,
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dlopen() DREFERDIRMH

BEIEFE AR AL, dlopen(3C) & dlsym(3C) ZHE AT 5RO DIZ/RD E£T, 124 R—
O TETRY > o070l 532742087 2—A) ZBRLUTLKEI N, £EZ
12, 1ibf00.50.1DXRDI—RiF, ATV "D ARAEND Z EZ2ERL., TOD
FTx I NDA T = AT L ET,

void foo()

{

void *handle;

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

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

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

}

dlopen() & disym() 2T 2 ZDETIVIL, FEFHITRIKTI N, AHRKE
dA—F 4 2T AT AINTHO, RENWIDMBHODET,

w SURIIVBKTISETRINSGF T2l MNIBEHITH 20N ENH D L7,

w BABORA > HZN L LITIE, 3281 T £721d tint (1) THEES 5 FEB:
WD EE A

ZOI—RIE, BERA Y T— AR MTE2HT 27 bRROFM 22T
LEIZ, Bt TEXT,

» FTT bR U UREROKERRE L THETE S,
» AT bR EITHHTE S,

B S RINEEGAAABE N T —TESHZEE2F|HT B &, libbar.so.1 E[F Ui
LR AABNERTEET, ZOGHHE. Bfibar1() 2295 &, BEEKFRBHRN
BREGAAAINET, ZOIA—T 4 2T OHFNEHRTY, Tz, EREREEIEUH
LZEHATEIEICES T, T2 TEAIT lint(1) TRIETESLDITRDE

KR

void foo()
{
barl(argl);
bar2(arg2);
}

$ cc -G -0 libfoo.so0.1 foo.c -L. -zdefs -zlazyload -lbar -R’$ORIGIN’

272U, MERA A T — AT EA T o ROVEICHHATES SI13RS
BWEE, ZOETFIIIEKLET., 208G, KEMROARITNONS3LT
b, TOKRFEREROAEEZ T A NI HENNKETT, BEESRZE T 21K+
BREMFHTELZNEDINEZT A NTSRENLEIZ/ARDET,
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VKT RIR DB AL B

BB OAEEEZT A NT 572008 ELETIVIE. HRMIZESR S N2 BIEKFR (R
AT 5 1Tk > T, F/ZRTLD PROBE/\ > RILZFEE L Tdlsym(3C) 2T 5
LT THEHETEET,

BVREVITE 38 S N2 B AR A BRI, B IEFE A A Al e K FRIfR DILEE T, 2
EARFRIRICEARAT T SNz D RIIVBRIL, BIES RV EMIENET, 20>
SHRIVICH T HHEEBENLE I NS DIE., ¥ > RVNRIICSHIND EEETT
T, ZNS5OHEEIZ. b BIND NowLEED & L TH. F/RTLD Now 7 7 7=
D dlsym(3C) =N L THAM I NEH A,

BEEKAFRRIE, U O VHRERICY > —O -z deferred 77> 3 > & H L THEST
INET,

$ cc -G -0 libfoo.so.1l foo.c -L. -zdefs -zdeferred -lbar -R’$ORIGIN’

PEIEARAFRAFR & LT libbar.so.1 ZHENL L7234, barl() NDBRIZEL > T, TDIE
HFREARODRIHTEAS L2 TEET, ZOTAMEHEHTSE, dlsym(3C) Z21{#
RALESEERUHET, KEBRICK > TIREINIEEAOSREZHIH TE £

9, KIZ, ZOI— Ridbarl() BEWbar2() ZHARICIENHT ZENTEET, =
NSO LUIZHFELSLTL, I—T 4 2B B TH D70, T2 /51 TINIE

DCHLI > ATOII—%2HEDT6N5EDICRDET,

void foo()
{
if (dlsym(RTLD PROBE, "barl")) {
barl(argl);
bar2(arg2);

}

BEIEAKFRERIC K o THREMEN M LU £, KEBRBNELETHAAEN TN
B, TORGFEBRIIETRICEETEET, ZOANZZXALITED, dlopen(3C) &
FCREEORMENESNET., DFED, WMOHLITICE> T, B34 7027
NeFAsrAERZD, B4 72027 MCHEGIB®EZDTEDLLIICRDET,

TR R BRI DA, RTLD DI_DEFERRED 5%t 7Z $57E L T dlinfo(3C) Z i/
T5E, TTOREBEBREH L WKERRERMTEET, £io. KFBERICBEET
DIEIES >RV l9 5 &, RTLD DI DEFERRED SYM 5% D dlinfo(3C) Z i/
U GRIERGFRRZRETEE T,
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AT o 7 M FTROMRE SR TUBEOZ0 0O — K235 2 &

MTEXET., HWA TP 7 bR ET— Rig, UHEPICEHNA T2 7 b

FAAEND N, 1ETOETFEINTT, AT 7 bOKTI—RIZ. B
AT 7 SOMLEN SFHAR DRI ND D, T3 OK T O 1 [

TOERFTINET,

EKITREY > =13, iz 7T r—2a B TRIIC, 77— a NBX
VAR ENTZTRTCOEKEBEBRAN TR DN I RTOWHREREY > 3 > 240
HMLET, 7ORAETHICHLVWENA 72 7 "RGHRAENTZEE. DY)
HRELY a3t 7ozl hOGmAHAAO—HE L TR NE T, WIHERE
2733 TH5 .preinit array. .init array. BENX .initld, BINA TV
N DREERFIZY > —IC k> TIER I NE T,

EITREY) >/ —13, .preinit array /a3 > & linit array />3 7 RL A
MHEESNTWLEEKZFETLET, TNSOREEIL. EFNTY R ANHET

BIEFTEITINET ., ETHU > h—Id, .init BT g &ML LBEKEL T
FITLET., A7 BT Linit & Linit array DD 2 a INEEN TN
%8, TOF TP MO init array Y 2 a > TER S N7 BE ORI

2, Linit 7 a3 DML EINE T,

FIEITAEE T 7 1 IVIE. .preinit array &7 2 a > NT WA ERT) BEEZ+2
MTBHENTEET, NS OBEIL. EITFRY > H—NTO0b 21 A= %8
KLU THEEZETLULEKDSZET, DOENOHIRREREEOmICE TEINE
9, ¥R @) BT, HEA T/ M TIEEF TSN E T A,

F-BETIRE T 7 AIVNOTRTO init 723 2idk, T84 5 R4 N\h
SEBEINDTOTADEIFHANZZALICES> T, 77U r—2 3 >GRO S
NET, BIMETIHET 7 1ILD init BV > a3 2. TOTXRTOKERZROWY)HA
RELZa hNETFINEZHET, BREIFOHINET,

A 7o NI T a e RfETEET, KTty alThB
fini array BEO finild, BINA T2 27 ROEEINLIEIC) > h—ic&o>T
R ENE T,

WTEr a3 T RT, atexitBO) ICHEE S NET, ZNHDOKRTIV—F >

1. Ot AN exit2) ZRFNH Lz EE TR EINET, &k TRV a>
13, dlclose(3C) ZFFDET T O ANS ATV o7 "ORESI N &EZITHIFUH
INET,

FITREY >/ —13, fini array B 2 a Y RUADNRE SN TN 2 5% 1T

LET. 5oL, BFNTY BLARHBT ST SIdicEZfranx
o FTRFU > —Iid, finiE > a DEMNIULZBERE L TEITLET., 4T
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MEPREE L ORTIL—F >

P/ MIT fini & fini array DDt T 2 a VINEENTWDE;
B, .finiarray £V > a D TEEINLEEN., ZOF T2V hO fini
Ta  ORNCUEINET,

F-FETIRET O I AND finit T a idk. 3281 T RISt
INBTOVADKRTANZ AL IS TT T r—a s EINE

T, BIEFITRET OV T AD fini 7 3 i3, TOTXRTOKEEBROK T
723 METINDENT, BOICIEONHEINET,

U2 H—ITXBREL Y > a > &K 7RI 2 a 2 OERISD N T ORI,
BR=20 PREBRIOK T3 ) Z2BRLTEE N,

ERRRE LT DIEF?

EITRIC T O ANTHIHREB LUK TI—RE2 ED LS RJEF TETTREN
ZHWrd 2 Z &3, IKEFERBROTZES BHMRMEZZATNET, ZOUH
3. IR E R a s ER TR a DEALSE. KRESHEELTEEL
7o ZOUNHIL, BHOSHELIBEEO IOV S VIV FEOMGEZEBLELS T
5H5DTY, LML, I——DOHFICZZZA200NH L WRHBH D ET, TN
S5ORMZEML ., IHIREBLIOKTI—RONAZFHIRT S ET, RKTT
HITRE7R FEATREEMEN G 5 N E T,

MHRELY > a > OHMNE, F—472 7 MNOIEND I — RNBR S 55|
WNESRO—REETTZHIETT, KTk a oM, #7227 hOE
TR THBIONSRI—RE2EFTTDHIETYT, HEEMHEOWHRELZ >3 o
Wt alid, INSOBEMHEESITHIZT I ENTEET,

ULINLIERS, PIIRELY 2 a VIZBEFHTNI D BEMTHD, FhoFT
Pl bPRET DA I T2 —AESBR LT, LS T, EFNhotT
Tl SIS OBRNBET DRI TP 2V FOYIIIRER Y > a > EFETT D
BN H HGEINE, KERRDNIEAET S EICRDET, YT U= a2k
RIS FRAR OB E Z ML 2 ATREVEDN D D K97, & 51T, IKEBRN T OFEE
WTHRERZER T SR EEDH D T, Z5 LI2RWA, BMOF TV bZ&H
HANEZOD T TICHARAENZA TP 27 POHREE— FELE L7720 T 24
RELY 2 a Lo T, SHITEMITIRSAREND D £T, Zns OREZfRF
RIBDICSKIHRY — FFRECETFEVHFESNTERLEN, £ho5d
TNRT, IN60r v a OAROENZERT 5720 TLZ.

FiTRE D =13 MARENA TV BRI — R L TU A S Z2ER

LET., ZOURANME, &84TV FRRTIKEBIROMBIBIRICMA T, mE
NI KRR OIMNE TR AEL 22 D RIUEEN SRS NE T,

EIE . EITEY - 119



MEREB LTI —F >

120

PR E T 7 2 a 23, AKERROMARRZIEFF S 38R T s N Rd . BRED
b HRERRARE I NZBEG. BROBERTHSF T2 7 ME. MHEIC
V—hanxth, EREOD ZKEFEBOIMRE LY > a 23, BisAENL
JIEFF DT ETENET, FRRIC, & 7872 a 3 KERROAMHEZRIESF T
IO ENET, ﬂﬁ%‘l‘i@%éﬁﬁﬁﬁ%‘%@ﬁ%?tﬁ Tald BARENLIEFT
FITENEXT,

72 27 b OKAFRRORIIRGENEF 2B 9 2 SRS 2 BUS 9 21213, 1dd(1) T
AF T a ERELEY., REAE ROBWETARET OV I L EZOKFH
fRIE, TERIED & 2 KAERERZRL TWET,

$ elfdump -d B.so.l | grep NEEDED

[1] NEEDED 0xa9 C.so.1
$ elfdump -d C.so.1l | grep NEEDED
[1] NEEDED 0xc4 B.so.1
$ elfdump -d main | grep NEEDED
[1] NEEDED 0xd6 A.so.1
[2] NEEDED 0xc8 B.so.1
[3] NEEDED 0xed libc.so.1
$ ldd -i main
A.so.1 => ./A.so.1
B.so.1l => ./B.so.1
libc.so.1 => /lib/libc.so.1
C.so0.1 => ./C.so0.1
libm.so0.2 => /lib/libm.so.2

cyclic dependencies detected, group[l]:
./libC.so0.1
./1libB.so.1

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

init object=./A.so0.1

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

init object=./B.so.1 - cyclic group [1], referenced by:
./C.s0.1

C OFEMTHEFIIEAMIC, BURIIRIKFREIRZ MAHICY — R 5 2 &Ik > THES
N=HDTY, 27ZL. BENBREETHRERBREZERZL W WA TP/ K
HEEBITEREINET, 20D, > RIVEEES HIRERRMANT O —E & L THLA
AENTT, WRIIKERBRZRE DS DRIV G ZHAAD & & D Bk E
BIfR DREITRNL G £9 . IHIEENEF D X D IEME/RFRRNT 2 BUSE 9 512

13, Wd() T-idTarddF 7 a z2RELTIEIN,

FT POFEARABRIHHEIND H > &R ETIVNIEEHEG TS, Z
DETFINOHE., VIR ELEOFICUIE I NS DT RIS > > RIIVERE
U'G?o DRIESIR Do 0T D HRIVERIIRE I N TWAEARH D ET., N
B, TNETITHEL SNIKEBRRZIBETEET, IXRTOY ORIV
Aﬁ\fﬁ&a&iht%ﬂﬁﬂ XE N D EOfENT 2 IS 9 5121, 1dd(1) T-i4 7> a >
rFTa ERELTLIEIN,
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MEPREE L ORTIL—F >

EBRICIE, FEAEDT T r—2 3 DNBERGEFALET. LE> T, #)
R ENEJF 2 BRSBTS T & N AKFREIRAEITIE. 1dd -id Z A U 7= ERfa T
WHEWET, 2720, ZOKREBRBBITIIARTETH D REENH 0. T-MBRIK
FRARMNEIEST 2 JREE B b D7D, EiThREY > —TI3EMIHRE b MEH T
HEDITHBOTNET,

BPIMRER. H5F 700 boWliELs P a k. ZTORCAT O
NN OB S NAANTE T LR D ELET, EFRY > h—1d, B >
PG DB, #ET2%0F T2/ bOYHRE RV 23 >IN d TIEOH
ENTVBNESHZEHELET, WRHESNTWRTIUE, EfrkY >

H—d. P OBRIEEFIEN S RLANICEOYRE LY > a > & FITL T,

7 WIHIERE . dd(1) TR TE £t . LAL. LD DEBUGBREIZ K 23T
LTh—=272init 2B 5 &1L, ETRICHIREMEOH L OIEfERFIEZ
MRETEET, 137 RX—=20 HEREOT Ny V| 2ZRLTLESW, TNy THD
N—2 > detail ZBINT 5 &, AEARHMREERCK THRESETEET, Z
OEMICIE, KFRARO—E., AR, ERIKGFREROBERENEGENE
ERS

BREZ A TE 201, BESRZUM T 55520 TY, ORI
HRGE 2L RS 5121, ROFENHD £,

= BREEZASEC LD BIND Now DfE .
 znowA T Ta EERHLTEBEINZA TN,
= RTLD NOWE— RZMFH L Tdlopen(3C) IZ &> T AR ENTZA TV b,

INETICHBA L 2R E T2 TlE. W< DO OFRIEENI LT E /2
HHEMEMN B U £9, FIHIREL Y > 3 > D, dlopen(3C) Z > THH/RIYIZ, HBHWN
TTBIEGE AIA AR T 4 VA HEHICE - TREEWIZ, BINOF T2 27 M EiGmHAAD
WREMEMN B D FT, T2, WIHIRER Y > 3 DNMES TP o7 N OHEE Z L
THAREMESH VD E T, BIEESERATLEDICHAAENA T 7 b
T— RRTLD Now Z#57%E L 7= dlopen(3C) Zffi-> TR N/=HE. TORLCAT
Pl NOEEDERINE T, ZOHEBEOREICE > T, B L 281
RS % & M A TRE /R B W1 SUIER E B RE N SR M I S k9

LW T2l EBRGEAAEND N, HHNVEREEES TPV b OBELEN
RES NN, ENS5OF TVl FOFMHIRY — MEBESNET. T0D
fiR. TTOWMRREDFEITNFW SN &L EBIT, B L WHIIIERE ML S
N, BETHHHHRELY > a >RETFESNET. ZOETNOERIL, HL<E
MEnz4 72z bEBIHIRE L. TNEITOPMREL Y > 3 > hEE
HHATESELDICTTHIETY, &ETAN, ZOWMATUBNAREL R ORER &
LA D D £,

FTHREY > —1d, BEMEGERA LA TV bEUBT DB, RE L N

OHFERHTEEY, ZOFMZEFERT SITIE. LD DEBUG=init EREL T, 7=
EZIR, foo.so. 1 DHIMRE LY L a > EETTHE, JIOA TP 7 RIREOH
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tFaUTA—

SNBAEEUENHVET, FL T, TOAF TP MV foo.s0. 1 NOWTINDA
AT =AML TWESE, BRNERSINE T, EITREY > h—13, BT
BB IR Z foo.50. 1ICHKED T DB T., ZOHBEMHTEET,

$ LD_DEBUG=init prog

00905: .......

00905: warning: calling foo.so.l whose init has not completed
00905: .......

FTRFY > —1F, TTICHEESINZSZRZEC TRELZHRZMIETS 2 &
WETE R A,

MR, Z2<OIAEMEZFEESELREND D XT, HIRPFEELLZNHEK
2. IHIREL Y >3 Ko TEFHE NS ATRENE D & 2 SN S IR IR E A IA
EHOKZRS LTSN,

WIHARRELFEIE. dlopen(3C) ZfEE L THEIFL TWA Ot AIBEMEI N, X
TOF T2 MR LUTHROREINET., £7/2. dlclose(3C) IZHTBIENH L @
ERELTTOEANSHAAAMEREINDTRTOF TP 7 MTRHLT, &7
NI HITHNET,

INETOHEH T, I—P—DHIFITSALD ETHHET, PIRERY >3 >
ERRTEV a7 T 50D EINS I EIEARTFEEHAILTEEL
Tzo UINU. AKREBIFRIF L OHIMIRGE S48 T OBEfR 2 BifL T 272012

. =T 2T A EY DU REOPTOLETY, TOHMIIE, IR
TE & THIMTRE/SHE TALEEZ 80T, T L 7a WK BRI A1 1T K 2 BIE R 0 2 2
ZRIFITSLET,

IR EE Y > a T2 2 a > ORNBRIEER/NBICIA T ZEI W0, FETRRIC
FT70x hEPH LT EICE o T, KBRS A NI VX ERITTLES
W, 1IN DIRIFRIRICH T 2 HIREB LK T O— ROKEEZES L TLES
N TRTOENF TP 7 MIOWTKREREROEGREZERZRL T I,
54RXR—2D HEFTO 7 MO T7 7 AIVDER) 2SRAERIKFRERE ER
L7BNWTLZESI W, 38 R—=TD [FHEA T 7 FOUH | 258, KFEBERONE
REBIITEIWV, FHIHREEZIIKRTOIEFICESRNWTEZI N, 7
7 hOIERIE, EF T2 bET T2 3 COBRICL S TEESIN
DHEMBHBHMMNETY, 150 R—T 0 MEKFREBROIEF) 22 L T Z3I N,
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