-BC 00 S1F **00 $BIMOH $POWFOUIPO

*0 ULT BTTIHONFOUZ XF XJ FYQIPSF UIF **00 DBIJOH DPOWFOUJPOD **00 EJDUBUFT IPX B $ DPNQUIFS SVOOJOH PO B 0OICI **3 -
-JOVY DPNQVUFS TIPVIIE PSHBOJ[F JUT NFNPSZw QBSUIDVIBSIZ JUT DBIN TUBDLw UP FOTVSF JOUFSPQFSBCIINUZ!

&WFSZ $ JNQMFNFOUBUJPO PO FWFSZ QMBUGPSN JT FYQFDUFE UP BEIFSF UP
DBMMJOH DPOWFOUJPO "MUIPVHI UIJT MBC JT TQFDJaD UP 3BTQCFSSZ 1J B¢
TIJNJMBS DPNQVUFST XIBU ZPV MFBSO JT MBSHFMZ USBOTGFSSBCMF PUIFS
GPSNT MJLF *OUFM Y BOE ".% XJUI NJOPS DIBOHFT 'VSUIFSNPSF

NBOZQSPHSBNNJOHMBOHVBHFTWMJLF+BWB 1ZUIPO BOEUIF /&5 MBOHVBHF
HP UP HSFBU MFOHUIT UP JOUFSPQFSBUF XJUI $ DPEF XIJDI JT UIF MJOHVB
GSBODBMJICSBSZDPEF 4P FWFOJG ZPV OFWFS U BMOIFMEREE MBild BIEMIQ FROES T
MJGF MFBSOJOHBCPVUDBMMJOH DPOWFOUJPAT X'TMNBQRIWHEZ B EE 58 A3 1 5

MBOHVBHF UIBU XBT XJEFMZTQPLFO
PUIFS MBOHVBHFT BOE TFSWF ZPV XFMM JO UIF GNHY¥SFUFSSBEOFBO UISPVHIPYU UIF

NJEEMF BHFT "UUIFUJNF UIF QFPQI
8FTUFSO &VSPQF XFSF SFGFSSFE UP
'SBOLT t 5IF MBOHVBH¥ERIWTFMG XBT |
DPNQSJTFEPG *UBMJBO (SFFL 4MB\
"SBCJD BOESVSLJTI 5IFUFSNIBT TJ

DPNFUP SFGFSUPBOZMBOHVBHF SF
_FBSOJOH(PBMT VTFE GPS DPNNVOJDBUJPO CFUXFFO
XIPEPOPUTIBSFBOBUJWF MBOHVBF

*OUIJTMBC ZPV XJMM MEBSO &OHMJTI )JOEJ BOE4QBOJTI

ulPXUP QSFQSPDFTT $NBDSPTUPDSFBUF FYQBOEFE $DPEF
ulPXUPHFOFSBUFBOBTTFNCMZ MJTUJOH GSPNFYQBOEFE $TPVSDFDPEF
ulPXUPHFOFSBUF PCKFDUDPEF GSPNBTTFNCMZ BOE
ulPXUP MJOLPCKFDUTUP QSPEVDFBO FYFDVUBCMF

PV XIMMBMTP MFBSO
ulPX$HFOFSBUFT NBDIJOFDPEFUP NBJOUBJO UIF" DBMMTUBDL
ulPXBSHVNFOUTBSFQBTTFEEVSJOH GVODUJPODBMMT BOE aOBMMZ

ulPXWBMVFTBSFSFUVSOFE GSPNB GVODUJPO DBMM
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$PIIBCPSBWPO 51JT JT BO VOHSBEFE BTTJHONFOU :PV BSF FODPVSBHFE UP
XPSL XJUIBQBSUOFS

1BUWGPSN 51 JTBTTIJHONFOU NVTUCFDPNQMFUFE PO ZPVS 3BTQCFSSZ1J BT
JUJTTQFDJaDUPUIF"3.W BSDIJUFDUVSF UIF-JOVYPQFSBUJOHTZTUFN BOE
UIF$ QSPHSBNNJOH MBOHVBHF

AUBSUFS SPEF

5ZQFUIFGPMMPXJOHQSPHSBNTJOUP B URYBHERIJUPS 8FTUBSU XJUIB

XS>PLu, HH +H2 M
HH, H #9

H #9n2tT M/2/X+, H #9X+
+TT H #9X+ @Q H #9n2tT M/2/X+
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@Q H #9 $
@H+
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1K @7 H #9n2tT M/2/X+

I"K @7 Xb

'K @7 XQ

'K @7 H #9

5/F BCRPWHR27BRIESGPSNT BMM UIF TBNF TUFQT UIBU PDDVS XIFO TJN
QMZ SVOed4a@Q H #9 H #4P@BSBUJOH UIFN PVU NBLFT JU FBTZ
UPJOTQFDUUIF PVUQVUTPGBMMUIFTUFQT



H# .(1& 31>#1:(31

PVXIMMBMTP OFFEUIF GPMMPXdJ @&BX+HQSPHSBN DBMMFE
OBM+HImIi2BQ X? =

O/27B6M2_J hnah_AL: JWhb]
O/27BM2aa :1 ]>2HHQQrQ H/5%$M]

BMIK BMUV &
T°"BMi7U6P _J hnah_AL:- Jlaa :1Vc
“2im” M

$PNQIIBUIPO

B8IFOZPVBTLB $DPNGOIINEH MIPMDPNQJMF ZPVS QSPHSBN

JUXPSLTJOBUMFBTU GPVS EJTUJO RSEQEIFBIGHFT SIPTF QIBTFT BSF
USBOTIBWPO BTTFNCIZ B QUELIOH

1SFQSPOFTTPS 51F $ QSFQSPDFTTPSDPOWFSUTNBI¥T$S QSFQSFQSPDFTTPS
JOUP$DPEF JOTFSUJOHUIFNJOUPBQSPHSBNNFSIT$QSPHSBN .BDSPTBSF
XJEFMZ VTFE UP TBWF UZQJOH UP OBNF TZNCPMJD DPOTUBOUT BOE UP NBLF
DPEF NPSFQPSUBCMFBDSPTT QMBUGPSNT

58B0TIBIPSS $ DPEFNVTUCFDPOWFSUFEJOUPBTTFENCMZPQDPEFTGPSUIFUBS
HFUQMBUGPSN "TTFNCMZJTIVNBO SFBEBCMF PVUQVU "MUIPVHI B $DPN
QJMFS DPVME KVTU BT FBTJMZ QSPEVDF NBDIJOF DPEF GSPN $ TPVSDF DPEFwW
CFDBVTFUIFSFJT B DPSSFTQPOEFODFCFUXFFOBTTFNCMZ DPEF BOE NB
DIJOFDPEFWWJSUVBMMZBMMDPNQJMFSTLFFQUIJTTUFQ TFQBSBUF 51JT BM
DPNQIJMFST GPS EJEFSFOU MBOHVBHFT UP SFVTFBTTFNCMFS QSPHSBNT XI1J
BSFPGUFODSFBUFECZIBSEXBSFWFOEPSTUIFNTFMWEFT

“"TTFNCIFS "TTFNCMFS DPEFJTUIFODPOWFSUFEJOUP NBDIJOFDPEF CZUIF
BTTFNCMFS "UUIJT TUBHF CFDBVTFPG TFQBSBUF DPNQJMBUJPO FBDIBTTF

CMFENBDIJOFDPEFPCKFDUJT OPU ZFU FYFDVUBCMF XIJDIJT XIZJUJT DBMM
PCKFDU DPEF

-JOLF§ 51F MJOLFS QSPEVDFTBTJOHMF CJOBSZFYFDVUBCMF aMF GSPNNVMUJ
QMF PCKFDU DPEF aMFT MJOLJOHB VTFSrT DPEF BOE MJCSBSJFT UPHFUIFS
XJUIl PUIFS OFDFTTBSZ MJCSBSJFT MJLF UIF $ SVOUJNF $ SVOUJNF aMFT BSI
VIVBMMZ O©BNXKEIFTF TNBMMTOJQQFUTPGUIF$ MBOHVBHFBSF XSJU
UFOJOBTTFNCMZ MBOHVBHF BOEBSFVTVBMMZBTTFNCMFEBIFBEPG UJNF BC
QMBDFE JO B DPNNPO MPDBUJPO CZBO PQFSBUJOH TZTUFNrT EFTIJHOFST 511
$ SVOUINFUFMMTUIFPQFSBUJOHTZTUFNIPXUPJNQMFNFOUUIFDBMMJOH DF
WFOUJPO BNPOHPUIFS MPX MFWFM EFUBJIJMT
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FEJUPBS2mH8P FYBNJOF UIF PVYUQVU *O QBSUJDVMBS XIBUIBQQFOT
UPUIFTZIOBRMMMHM/2 Ibi/BRXI?knah_RBQFLaa :1
8IBUQVSQPTF EP 2RV BSINOHAT

8IBU IBQQFOT XIFOKRPFR2 SVBOIN2tT M/@TXbB UFYU
FEJUPIS2DBP FYBNJOF UIF PVUQVU 8IBU Q¥RQPTF EPFT EPFT
TFSWF

S8IBUIBQQFOT XIFOKFYZ FHVHIXQ

B 6TRBH2P MFBSO XIBU LH@BEX® aMF
0 7B H2 H #9XQ

C 5IFQSFWJIJPVTTUFQ TIPVME TVHHFTWX#2X® DBOrU KVTU WJFX
JOBUFYU FEPQP®KEH WWIF X9XQ IVNBO SFBEBCMF
GPSN

o ? 2t/ mKT @ * H # 9 X Q

D 8IFO FYBNJCRODMF XF DBO VTF#DI/MMUIMIUZ UP SF
DPWFSPQDPEFT GSPNNBDIJOFDPEF 5IFPVUQVUPGUIJTUPPMTIPVME
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0 Q#D/mMmKT @ . H # 9 X Q

8IBUIBQQFOT XIFOKFZ2 HIVETFBHRHBJO BOE DPN

QBFF#XJIJUH #9XBIBUrTUIFEJEFSFODFQ#®PZMBKDOJIOH

PMH #9:PVTIPVMETFFB MPUPGFYUSBPVUQVU *OHFOFSBM XIBU GVOD
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(FOFSBUF BOBTTFNCMZ MJTUJOH GPS UIJT QSPHSBN BOE UIFO TINVMBUF UI
QSPHSBN PO QBQFS PV XJMM REFBEYUP'SFGBFES UP UIF
FSFOOF IBOEPVU PV TIPVME ESBXBMM TUFQTNBEFCZUIJT QSPHSBN

/IPUF UIBU DFSUBJO PQDPEFT DBO CF DSFBUFE CZ NVMUJQMF JOTUSVDUJPO I
NFNPOJDT 'PS FIYBBEOMPOF SFHIJTUFS UP UIF DBMM TUBDL JT UIF
TBNF BT DPQZJOH UIBU TBNF SFHJTUFS UP NFNPSZVTJOH B sTJEF FEFDUJOH
TUPSF t'PSUIJTMBC SFGFSUPUIFGPMMPXJOH TINQMJaDBUJPOT

ubi®> 7T- (bT- O@BFRVIWBMFOU UPMbLIF &EINQMFS
uH/>7T- (bT)-JOFRVIWBMFOU UPRQUIRTINQMFS

/IPUFUBD/MKTVBMMZ QSJOUTUIFTINQMFS NOFNPOJD XIFOUIFSFBSF
NVMUJQMF QPTTJCIMJIUJFT

8IFOFYFDVUJOH FBDIJOTUSVDUJPO CFTVSFUP GPMMPXUIFTF SVMFT

IVUSBNF B CPY BSPVOE UIF WBNMMBPETFORMWVA IJWF

OODFJUJTDMFBSUIBUB GSBNFCFMPOHTUPBEJEFSFOUGVODUJPO XSJUF
EJEFSFOUGVODUJPOrT OBNFUPUIFMFGUPG UIFGSBNF & H UIFaSTUPOF
MBC F\WF Ei

&WFSZJOTUSVDUJPO+BEEFQURIAESBODI##OTUSVDUJPOT
#H#t FUD

8IFO VQEBU3OHBOET CF TVSF UP ESBX JO BO BSSPX SFQSF
TFOUJOH UIF MPDBUJPO UIBU JU QPJOUT JOUP UIFJOTUSVDUJPO CVéFS PS
DBMM TUBDL SFTQFDUJWFMZ



5P TUBSU ZPV Pé

*rWF ESBXO UIFaSTUUXP TUFQT IFSF

foo:

0 push {fp}

4 add fp, sp, #0 992

8 nop

12 add sp, fp, #0 996

16 pop {r11} 1000

20 bx 1r

main: 1004

Cﬁu push {fp, lr}
1

? 28 add fp, sp, #4 ik

32 bl foo 1012

36 mov r3, #0

40 mov r0, r3 1016

44 pop  {fp, pc} 1020

_start:

= 1024

48 bl main 1028

52 ..

1032
r0 = O 1036
r3 = O 1040
1r = ql 1044 b. sP
c =
F _ L"‘ _start 1048
sp = foYyy
fp = r05 2 1052 &= LF

foo:

0 push {fp}

4 add fp, sp, #0 992
8 nop

12 add sp, fp, #0 o
16 pop {r11} 1000
20 bx 1r

main: 1004
24 push ({fp, 1lr} 1008

P(_ wPP28 add £fp, sp, #4

32 bl foo 1012
36 mov r3, #0

40 mov r0, r3 e
44 pop {fp, pc} 1020
start:

- 1024
48 bl main 1028
52 ..

1032
r0 = 0 ™™ 7es2.  [roxé—sp
r3 = O [ 1040 :
ir =S¢ 1044
pc =19 _start 1048
sp = f03(
£p' e 1052 de=

polesy

1BSU 00 %JE ZPV HFU JU SIHIU

*OUlJTQBSU XFBSFHPJOHUPWFSJGZUIBUXFHPUUIFTUFQTDPSSFDUVTJOH
PV NBZ IBWF,YACEGPSF UP EFCVH $DPEF )FSF XFBSFHPJOHUP
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VTH#UP EFCVHBTTFNCMZ DPEF

/[PUFUIBU GPSTIJNQMJDJUZ *DIBOHFEUIFBEESFTTFTPGJOTUSVDUJPOTB
UIFDBMM TUBDL JO UIF QBQFS FYBNQMF BCPWF 4JODF ZPV BSF OPX HPJOH U
SVO UIJT QSPHSBN GPS SFBM UIPTF BEESFTTFT XJMM CF EJEFSFOU *O PUIF
XPSET BMUIPVHI UIJOHT XJMM CF BU EJEFSFOU MPDBUJPOT UIF CBTJD TUB
TUSVDUVSFTIPVME SFNBJO UIF TBNF

4U B $#)
0 ;/#imB / Q2bMQi?BM

S8FBSFHPIJOHUPTFUBCSFBLRBMOBGVOOTZW $OH G
BCPMBITUIBUJUTFUTCSFBLQPJOWIIUBORIBNS UIFFOEPG UIF

GF X1JDIJTUIFTFUPGJOTUSVDUJPOTUIBUTFUVQUIFTUBDL GSBNF GPS UIF
DBMMFF 8F XJMM aSTU TFWKPBWPABBBLQFPDBO BOE

K BM BEESFTT UIFO CBDL VQ BOE TFU UIF CSFBLQPJOU BU UIF TUBSU PG
BMbi2 /

U;/#V # K BM

4UBSUUIFQSPHSBN SVOOJOH
u;/#v °

*UTIPVME CK BBLYBU

"GUFS TUBSBUOXOHDIJUJOUPBTTFNCMZ NPEF
U;/#V H vQmi bK

'JOEUIF TIKEBMPANZ DPNQVWREYJR3IT

/IPXSFTUBSUUIFQSPHSBN 5IFFBTJFTU XBZUPEPUIJT XJUIPVUDPOGVT
JOH#JT UP RVJUBOE TUBSU PWFS

U;/#V [mBi
/' 2 #m; ; B M ,; b2DbbBQM Bb + i B p 2 X

AM72°'BQ" R (T Q+2bb R3j98) rBHH #2 FBHH2/X

ZmBi Mvr v\ Uv Q° MV v

0O ;/ #im©B [/ Q 2 b MQi? B M
U;/#V # ytRyj23

"2 FTQBMi R i ytRyj23

u;/#vVv °

ai 'iBM; T°Q;" K, /IQ2bMQi?BM;

"2 FTQBMi R- ytyyBRky 2@ UV
U;/#V H vQmi bK

/PUF UIBU ZPV IBWF BERWF WFMFERX UIBU ZPV NFBO
U IIFDBUIPO ytRYj2BOE O PWONIPE OBNFERY[23

PV DBO JOTQFDU UIF QSPDFTTPSrT SFHJTUFST XJUI UIF GPMMPXJOH DPN
NBOE
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'PVDBOQSJOU B TQFDJaDXSIRH UNE KSR MM IPEK J O H
U;/#V Tft ObT

PV DBOBMTP QSJOU UIF TUBDL /<BBIRIBIBSS5BZt VTJOH
TZOUBY 'PSFYBNQMF UP QSJOU UbMBWBFF XPSET CFUXFFO

U;/#V Tft yt#27778j3!]
Ok 4 &yt#e7#dyyy- yt#2777e39- ytR'

OCTFSWFUIBU JO UIFBCPWF *VTFE UIFhSBE BEESFTT TUPSFE JO

ZPV XBOU ZPV ODIBIDOMURFBE CVU ZPV OHPX UB UFMM
TIPVMEJOUFSQSFUUIFQPJOUFS *OPUIFS XPSET XIBULJOEPG QPJOUFS J
JU 'PSFYBNQMF UIJT GPMMPXJOHEPFT OPU XPSL

U;/#V Tft ObT!j

[i2KTi iQ /2 272 2M+2 ;2M2°B+ TQBMi2 X

#VU UIJT EPFT

U;/#Vv Tft UBMi VObT!]j
0j 4 &yt#HeT7#dyyy- yt#2777e39- ytR'

'JOBMMZ ZIRVBMBIO TUSVDUJPEBYANQBQHEF 5P TUFQ

UP UIF OFY U J GiFSB S/0DPO BR OV TWBOTUMNMBET VTFGVM

CFDBVTF XF TPNFUJNFT EPOrU XBOU UP TUFQ JOTJEF DFSUBJO GVODUJPOT
MJIIFBMi7

1BSU 00 8 IFSF BSF UIF GPIIPXJOH TFDUJPOT

8JUIZPVS QBSUOFS JEFOUJGZ XIJDITFDUJPOTPGUIFDPEFDPSSFTQPOEUPU
GPMMPXJOH QVSQPTFT

u "VODWPO QSFBNCIF TFUT VQ UIFDBMM TUBDL GPS UIFDBMMFF

u "VODUWPO FQIPHVF SFTUPSFT UIF DBMM TUBDL JO PSEFS UP SFUVSO DPOUSPM UP
UIFDBMMFS

u 5SBOTGFSPGDPOUSPK DBVTFT UIF QSPHSBN UP KVNQ UPBEJEFSFOUTFRVFODF
PGJOTUSVDUJPOT

u 1SFQBSIOH SFIWSO WBIVF QVUT UIF SFUVSO WBMVF JO B TUBOEBSE MPDBUJPO
VIVBMWMZ

u "VODUPO CPEZ UIF TFDUJPO PG DPEF UIBU QFSGPSNT UIF GVODUJPOIT QVS
QPTF
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1BSU 7 - PEJGZ UIF QSPHSBN

*OUIJT MBTU QBSU DIBOHF KIBRBPHSBRO BYHEMFOU

UFPQBOEQYFUVSOT TPNFUIJOH 4UBSUTJNQMZ /PX VTFUIFTLIMMT ZPV
KVTUMFBSOFEJOUIJTMBCUPPCTFSWFIPXZPVS QSPHSBNQBTTFTBSHVNFOL
'FFM GSFFUPFYQFSJIJNFOU XJUIUIJT 'PSFYBNQMF SFDBMMUIBUBUTPNFQPJ
$ XIMM FYUSB BSHYVNFOUT UP UIF DBMM TUBDL JOTUFBE PG QBTTJOH UIFN
UISPVHI SFHJTUFST $BO ZPVPCTFSWF UIBUIBQQFOJOH
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