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]S Sn{cx'; _
ex . | chipte #02, RO

®) 4 2(’11 RP&EEI’J. .,__;{ﬂ_):'

Tntal bdatain - — l
Ro Rod-f-tf‘er O '\l ’\ ( o.i - - Q I C_)__JI
| ERAAANWY NS
3 . s 3
| LShft R O\O| ‘}\O L )1 ' ;
vacout, !1—’3.;' & ‘4_\ - '\\3‘\_ o
YC‘,!“ 0 O AV4 B \f L ‘H\‘B_ -
(o t® 720 // <~ 001y ) 0 0 L-‘
e YD
L.Ji"‘r / '1,--." @ .

'|‘-.Cl "L’«MI{ r‘%
ot -y

I lhe aboy Example ot ahitt e Conlonis
= T ¢ ! e
B i t ~ TThe Vacanted 01T on
Ypa'-sfer Ro Y,aht ‘33 4o o B,(- POSI oYLy P

Cxve "'ﬁ'“"y w‘fﬂ« Leros
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A "H"m‘fhc thf_{- - In The wr have (uwo ['];Pe" OF nstrictsiony @

C1) .-ﬁ-n‘ﬂnmf_f:tc Shitr Left (AS’A ﬁfﬁ.)
(2 | .——ﬁ-n‘”’\mehc g"l ft Rl&kt(ﬁgh& R)

(1) Arithme tic Shitt Left (ASkiFE L_)

{510[‘0&. i
Exr~ Ashdtl #-1, Ro

‘.ﬁl
A le £t Arthmetic Chift OF a b?na_ry number bj a?FZ’S;L_Gm
Qéa‘wem in @boVe gyample - Trn dhs  Anthmetic Chift )
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e | | |
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tlle Lo € .

«-ff—‘J - ¢ ’ -r_:_ _ _ % E‘J_E(‘J 1<l v __L;T_ —O
m'f“ra_.l Va.L-LL [ W . »
H: 20 Rgrﬂ,.q {l-__Q_J //O_/) ‘ \ O f_/c:)j,_.';_l
t ‘ e e Bk 4 VL L
I Ashitt'L io 1)V o -, : O)| o
& | j.- I._-' . / P | i
nd e Nl & o
ey {7 o1l
0 . . 0 0 0
AShiftL Cg * | L

Axithmetrc Chift teft

(AswWift R) et
o S.Lnf—l- Right - ntax = AShift R coont, d.&&j

@) —ﬁ'%"wEhc' - .Ié_ﬂ.g“. - AShi{ftR #o2, RO

binary humber by o2 position

A yight —Anthmetic  Shife e _Clamf—rc‘ant— Bit) ave

£ mply positions in the rss (moct
of Hw Omﬁmal Mep bl

_ Ru Peé-Sf-‘_( l E_L\

anck

led woith --ﬁ"P"""

-3 f

nbal Valua ! -
(n ’Ro Registu = ,ﬁ o ?. . O ' OL E{J
Sts";ﬁgﬁ ' S0 i fD |
Shi — J
l ka \:\ u\l \'“5'_ -
Melieo o [I 1001 | ol 1]
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“In -H'IO Sh}fF C)Pt‘-m,h_mg‘) ‘Hne B‘H! shtlted
Ouwt of the OP‘-‘YQ"‘CJ\ ave losk ’ E‘!Cn_Pl— fos ke (oat bit shitted
Ye Fa:‘ncd W Hu CaﬁLj flaé) \C ! _I('we Yofcde

pre ceyveS all hiks .

owt which &
Opefaﬁm-k on Ik E)nw h and
Rotate Inclsuctions move The bits Thot ave Shifted our o

one ¢nd OF (he OP‘”‘“"d back infe the Ofher endl -

—-”n e Ovxe -(ouwr quGA OF P\O{_Qh S’hs{mch‘%b\eg aye !
(a) Rotate Left wiboat Carvy (Rotak L)

(b ) R olale Riahl withowt Caxry CRD&JILR_)

©) Robls Left @'t Caxvy (Rotali LC)

d D Rotale Riahf' with Cawy (Rolaks ke

Pabah flefh wilou’ Cany. (_goe_qni_)__ =
e hokalzl Tount , den

Ca)

Quntt':u

¢y - Rotatl #2, RO

- E;_}.f_[ o ﬁpﬁ—%_ J-'

= 7uitral Valog i

lofHoiio - TomiH % Reger bt

Lg_};/l, {_ { _O h - 5 ’]t) }__/ .r“ Shepe of Rotaki

3 — _ |
t—--l L[_ AL 0] 10| L | a?“d Slaft Of potale [
[Syntax - Lut_a«_aﬂ Couunt, d—‘:ﬂ]

2 RO
QK = RO{O«QR #

[ )J_ Ro ke su.(5, l&glﬁ&?} "
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(a_?_)
N Ta | el Nebu
ol R ' IO Eg*ii;mw
l ¢ B - - 5. .__)}\_ B (St ghipt of
ol /| o | I.l Rotale R
: ) d “tt- of
‘,._l 0) 1 10 | _D[_ﬁl ' J 2 SRLéta.u,a
@ RD{O—E Left th« Corry CROt‘a.tILC> |
o ' ‘ Qa“tcm o Rofaﬁf-c Fﬂu“t dsnl
Tei. Potalilc Foa, RO
-————+r___ d Q. - = i-__
O F—O‘TI_'_”H, __ ‘ - \ | 1 f(:iaﬁ VCJL‘J 'w
[:] | ‘__O S O, ' " R.o Rﬁﬁdsa‘
'_*C')'“_' Il O 1 |eesutk i RO vegis(u
[~ AN N - O] 0 /" ada‘ f';t olu HE
sy e
5 | T reutt in RO Rl
L_H(I:' / I_ D _ B O [ [ O f ‘.,) :UL{L A\nd Qf,df-é'
O Rotate R:aht with Caary (RotaliRC) %
—_— Lganfa\l - Rotalg RC Ct‘Jun!‘ OLS‘S‘\
¢y RotakRC # 02, RO a
E){ _____‘?O RF'Jn‘.’., n ’ _#"‘:I‘ ||
Wibad Valu, ‘W , ‘6“'-‘—-——-7—————__._____._ — B
b el A8 oo o1} o]
Result in RO Reg,b,f_,‘ r——h——-——_-ﬂ..__ B o _ o
apa St oskipe s~ 1ot 1O /N T
Resuld in RO ﬂejwa(u f‘_r_" 0 \ ‘ ’ () ]

- : o>l
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ARN] PyocescoRr ;- |
- :ARM 18 ncﬂkinj but -AdvVanced RISC machine
TE toaxr ‘mvented by  ACom ComPu.tETs ('oml)ang in 1980's -

J¢ ?9 r‘ﬁa?nla Uced becawse nl( e loco powey and low Cotl

Mms . (1) mobile telepboner = (2) modems (39 digital
,,l’)_______; C ;;_m-.) _ﬂurﬁ I'OU'"‘U(E gh%} Nne mqnqatml’ﬂ( gagt-gm Q.
ana-ca

Feakuves - (1) 7¢ te o 32 bit RlISC Pprocessor:
p— 2) Tt har 32 ki addyegs bug -

baTe addre csable .

(3) mMemay s o L crore

‘ | onl
(y) memo‘ﬁﬂ 1o accessed nly

?nngCHUﬂ S -

(5 All Anthmeb¢ and
‘rcatstevsv

(6) 1t has 6~ Sixteen 32 bit vegisters {yom

RIS .
Rp ‘o (7) ® lelpe RO - Rly acts as quneral Purp:Se
eql e
Re gisln CG\PR'Q) agd RI5 act o8 P-wammo ¢ oonles (!
e giclms |
a (8) 1he CPRS Can bold Qi thev

oy dala C)Pefano\i% .

mam&lj address

(9 ) CPpBR - Cuvrvent Progvam ckalit R?@‘SG (ov)
Cdatus ve il v & 332 bt
4
3
ﬁ £
E__ Q]_ K Rp?niu
‘)(ZI/ [ 6 .‘ i "l_ O
HIREEA
%.__— — N <—]“‘ o =3 ) _ [ ]
ll\* | e R“’ 3 | L_.— b) Pﬁ.-revt?\
r-‘"-'nd.l?. b'ltg
- N ‘R 'ﬂi\‘lhl@ﬂ '__“}r-{ cll"-:g_]:‘lj
A o’ .ig Rt
»‘O‘:d;l | V- oesbion & R =
PO

Sfig - AARM Register  Structure
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@
* A thmete A Lo(c}ic Inskuclens -

“The -ARmM  ‘nsliuclion  Set hay

: | Horns
Nnumbes  of thstuckons  for —ARthmetre A. Lm(c_]w opevatt

Arithenetic B?S‘l;“diong v Tlheye ave diffevent O[x’“ra,loh “thay
ave© ADP , Sum , mMuL  MLA
! {e ven o
(@) ADD - The basic Astembly lanauaje qaﬂ-\’(cut q
L-den{ai ' OP(Ode Rd 5 Rn ’ Ry |

Oheve UPCC-‘dL‘ S‘PB(I--ffe's 'fgpe OF OP"-’"‘“HOY’ fo e Fpr-pdimvd-

R“x Rm — Sowce 0O eyand-S

Rd s destinalion OPe\fc\nci&»

€x:- () -ADD R, R, Ry, ( Ro é—-[91]+[ﬁ‘l])

(27 ADD  Ro, R3, 417
M eans o <« [R3]+1F

(3) ADD RO, RI, Rs K LSL Y

Gbe above Example(3) s trec wWhen

Slﬁi-ﬁ- or) Yoitalies ?M{:uctfw ie YEWY‘?O{ . —'ﬂne above Ewample(i’s)

R5, Contenls (o RS T@a‘ustur

Inicalis Hor Second Opevand
o “ e i 12 addecd]

\e chifted Left 4 Limes bit Position, ard —theo it Q
—{_0 the Contents OF R Yé(jf'SﬂEA- anel  [ast Tes.LuU/ Sum v

Placed o Rea]db RO -

}

() Spp " :
= e opeode Ry ke B

—— e

= s S—— 4

€x:- Sus Ro, R6, RS

= ¥ Qye
-Above Emmpte Tndicaly  Conlints o RS and R& av

QULHGC‘{'Pd and yesu lb TS Place tn Rea‘:s&] R6

e, Ro < [reT-[F5]
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() MuL - Theve avwe fuxa Vevsions of a mU’HP[‘j f‘l’JS'lwr_lm

Jr Fivst Vewsion:'- T this  th roulLiplies fhe  Contentt of

s .l (st de 1
(0 veal'ﬁ:(i\s arct  places yesadt o Thid Ypas ev (destinalion

. i'i ’ ) < e —
SR
]-‘ il [— ; ('J ! d

¢x:. mUL Ro,RI,RZ

above giﬂmp le Fndi(a_ﬁ; Canl(—’r‘?ts Oj

R2 % Rl ade mulHplied and Resett 15 placed RO KegisC
e, Ro < [R1] x[r]
My Qecond \/eﬁ'gi?n 5 Yy ethis Lsartts Teaishﬂf ic;'_ F’owri’
whoge -“.Clon{enl;sl--o-we added lo pmmct be fore Slevring

Yelult in  He Ae s linalter Tea'[s(ef :

gx:-  MLA Ro, R), Rz, R3
f\C‘CumulCL('f% QPerah'mn

; multiply - :
Heve  Mip is called  [OUITRA Jor digital SigreLk Ty

?-& e Leed n numevcal elgprnthms

Emample
o f‘k.a al oye
- o < [Ri] % (2] + (R3]
¥ Logic TInstruckions o
L == The logic Operations are AND, OR  XOR
and B?é-cﬂe_aﬁ CBIQ) : L _ 1]
jSah’ca»L .- Opcode Ry "Rh’gﬂ’_ﬁ
- “The abé\;e S-dn’com @ Common -or Loafc
OPe_-ra.Hcm%-

AND -
R £ - AND RO Y Ro }RI
‘f_Q. a b?'{ w1 Se l&a‘!('_o-[ AND b@ Loveon "H?e

The above Euam]')le = e

Operanolt n Yearg&exﬁ Ro X Rt and

RO Regnlber
T Ro < [ro] A [R1]
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(Y ORrR -
€x - OR RO, R, RX
Here Ro < [R1] V [p2]

Bil wice R Off’va.uim eot(t be Cxeculed and veeull 1t Saved
te RO Rearsﬁex-
(¢) XOR [Em( luglve OR] .-
£x i1~ XoR RO, RI R2
. yesaltl (s
Tn thir ‘?uam}ble Ro <— [Rl] ® [Q;’] p and
Saved n Realgb‘h RO
(d) BIc [B;{‘-Clecx‘r] 3 tea o i
S = - o ; C cl cely 7velale
This ® abuclien 13 A0S nd R

ach bit O C)PC-‘
. < by Rn .
: . tn TP&!S
be fore AND'(mj Fhern with —the - o
r— R B
[yotas ¢ opemde My 17 |

AND Trubvuchom © T Comf

R
fre Bl Roo o Tndicates

“1he above £yam ple
(Rc:v < [Ro] A (NoT [m]))

gt TE RO = Oo2FAE2CA

o g1 = 0000 FFFFE
NOT [QIJ - Rl = FFFF 0000 »

' _ p2FR62

Now> AND OPem,hoﬂ l:l; FFFFoooo
.-_-__—_._____,_,_--—-"-——
o 2FA noo0

Resg ult b RO & =

() Move I}kea%hie__(gn) .

T TL Co;-nptemen"«': tha
Opevand  and Places tha veiult R Ye&mfl(
ex- mvVN RO, R3

=, MVN  intbucboo
SuP?o;e R3 = OFOFOFOF , AfL ™M n ’
. g3- FOFOFO FO ' it Complemait bilt and  Places Ik

bix of e Scarce

Yeiuwllk in RO Qea«‘,&ef as FOFOFOFD "
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&+ Ryanch Insluctiomns -

“The C Ond;lr'cjna_l Ryarch Opslructons

Contatn _q}“aned D's COmP]Pl’YJPan , U hit oOffset ~(bhat

‘s aclded o the updalid Conterts 0of The prOgTe” Counles (PO)
'fD afr\t“a‘c{_ﬂ b"fﬂﬂf‘b’\ 60"86{ address -

3l .82l R 1
consiten[oroce | oftset |

(a) jﬂSl‘l‘”'(rr'nﬂ {O?n’wai-

| Nelel=] - LOCP 110N ’

looy | Ryancln 70‘136"- Addvecs
[Pc]) 1008 /T _ [Pc]-{— of fcet
| | Offtet - 92 - loo® + 1%
o J'
’ : 00
, |Bronck toaget | J’ RTA [
Cat) OF L o R
000 - Inetvich an | ) =
A
AdD "

\C !"‘. (_,.Cl-lnf {4 t
‘F'ﬂ - Detevmimnation of a B‘iof" 9

alue s added lo

¥ Pc V
BAdyer O . e

tHe Rranch Targ® )
PcuHc*uloJ t ocalien

he orwbuclio fotrnad

.Ih H‘\B above —C-Iawre ) t-

_ -

Hie offcet \alus then W€ g ,r

localion , POW pavcemd Lt JOMPE 0
. ’

Conditiom  given 0
dePer\dﬂnﬂ on the i (j

big-3("
\'h', Se'H’mj C‘Eid‘btm F’?dejl:;'{ thi, Compare vnehuclion I (cjlwn b‘J

‘Zr‘n?_ R, , Rm
it pevforms [Rn] - [Ren ] ’ "
Condik om Codt —PlO-gb bated On( ‘9
the Other hand Avithme e & o\_cluc‘“ ke
oo Cl‘{-i CooLl ’H&js Dhltj Y Q-,cpllmq pec
\ a2 )
cCon OPC‘QOLL -ﬁ"{fd 1o \g: _CL[-P«-H)! Sy added)whewj

i o .
* - En - ADD& RO,?J, 1k e”fcb) Concbon C ode 'Fn'o:f
| oL ‘hDD KDI Q‘Jﬂl
twhere

have Sole Pu‘:POSe g Se't{"t\ncj rt\l
yorulk OF Cubtyact C}]:era.l-icm

nchuckom efbtect [he
s de S0 bg

[IP does mot  effeck ]
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~—Adolve s¢ mg  Modes of ARM Pywcessor ;-

“The oay 0f {pec f-f(«j{m] the address
OI ,He OP@YC\D(\l "fD‘I a 31\)6’“ e:‘}gsfm_ o) TS (‘(1“0(‘0 'Add‘!':’\'ﬂirg

b Y : ,” e
mode + o, a -ARM pwcend we ke two  Fnefsuckions | Ty e

1y Loab & (2) STeRE J’ﬂﬁe\e ave (ded (o (0ad a Valies

n Moemaly
Imm memon‘J (07 ) Stove dal’a Valuy U

Stjnl& for LopD & slove  nsliuclions  ave o8 Foutocos ¢

) LOHD deat \‘Pﬁ\%ﬁ.\ . Souree _memdy . acddvens
1) STORe Sourve _ ﬁ'eaistu y deat _ mem@U—j - addren

“the addwemnj Moales of —ARm P¥OCessor are ap ~Sollows *-

U) jmme&:‘au —F\cﬁc‘l'res:s?m} mode -

In '“ﬁ", The Value ) data of
—the O|‘>ETand 13 ?xj)lrc{hj mertiomed n The ngkucliow

gelf
cx *- I—&Q H=200 , R

(2) Diyect. _Addyessing Mode ;-
Tn thie , Addvess  of the c)rpe‘ranol

Ko‘r) Merm DYH {QCQQ?G“ l Q monl?m 6'('9 ™ Tlf\.n_ [‘ﬁ_’;’l:nlc I.TUTJ .

€ - LDR R0o00, R

(3) Qeafstev -Addwesg.‘nj Mode & —The Pnebluction whh
USes  P7oCessol peaistefs to Yopre Sent Ormqn& Ye

the fnebuclioem Qea'm(h Addyessing Mode
@1'_" L—DR R\IQQ_.

(L) Trclex Addressing Mede &

T b  Effective -Addvess (s
Obtathe & b\tf Qo\clt'nﬂ Ex 0fPcet and Conlint in the YE’(?(;}{_P)
—(har hape OF -AddYeml}“j rode T Sndox Addvemdy Mol
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i g % € Ave vyee LjPE’S O-,F | hdﬁ"i "Add rem}na

moch t“n AR M P YO Ca.n"\f{‘& -—[ l\_l_,n.j p—

(19 Pre dexed ™Mode  (2) Pre tnclex woirth (owte back mode
(3) Ppost indexed mode

(?') Py o in dexe ol rmoole - ’_I_f‘ae gﬁfﬂ"l(ue addye s< of the O”wcm&
e the SuUmM of Me Contentt o4 Fhe baue Y‘éa'tgf_a Rr)

anad an Of{ set v ali
Sgntax - LPR Rd, [Rn 4 Off set]

QI" LDR RO;FQ‘;#qj [— ROG:L[RFJ +q]
_ . as (h RI Yegqinlm (S
i H’]e abov &xamp : Contetm r:’t E“C‘rﬁ_('ﬁ‘/" address
ad({ed Lo th ofl<et \Value j Then 8 b RO

LDR
~r~ﬂ?m LOI":PTP daln ?S taken anck L{‘iaded( )

NYequtey _
: cvo Sappose  RY 1000 | +4 = .[:ooq )
O ffcet € (fechve

pAadryem

Heve -he Conlent v R Yeaw(a
18 Uncl«anjed ad,{EL execulion alip

then that m™ode e Calle ol
Pre - tdexed M vde -

back mode %

CL.’J?'“) conle
“1he & (reclive odyes Of P

(110) Pre (pdex

a u‘) Q-/L
(< aeneratd i Lame &5

addw’ess 1< (o tHen

l
ganlcfnl o L DR Rd J[‘Qn ,—'ﬂ: O‘H‘i’f’f] |
_ Loa Ro,[RI, #Y] )
Trn the abaove E‘»mmpfe U ] weycliealiy

W L back R a.;[u <je1"tin‘3 ¢lftective addyers , 1h'v
address  will be wrlk back wlo R

OPeYand
and tt\en QFFGC)" ve

2 o

f@'ﬁl_‘-(‘&"l’
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{ov ex: LDR Rp | )
T the above E£xample  Value <o R

of feet , 'H\c’n coe 39(‘ affective

Qealstev 7 added ¢oHbh
inle RO Reabﬁj

addre s¢ : Svorn toheve Aala e [f;ken and (vaded
Qncl at e Sare time E{fecHve addyess (¢ loaded in R Rcafs{e:r

R] content Yo Cdlf'anjfd wifh € Fleckve addyen

i'c’l F;na“lj
Suppose Rl [1000 [ +Y = Jtoond [efrectie addven
0 tet
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(‘OHIEML \l < C I“Cllﬂsé’d quH'\ IUOL[ 05 --—)i}hgi)_)
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Sl e i R i
; ' me woly
have i addavew ‘{ iy
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{ Yy Mode -
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& %J ¥
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Supposle R Té’a{ntu hay Ry -~ §f€echve pddvyer

; i L—e'r -{/’J (C\CldQ_d |
Value in [R\—S yegqo et
"~ t :
inta Ro vegistt, ther o |
Vg added —that yesult © M ernBly
_ j s
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Neew Velue -
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At Loa RI Boificik °
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)s  Placed, “aal ’UJ\{\‘ o jn&l'-n\( liemn v Called QN]' <l Tndinect
(

_AAdQdye S sing mode
cvi Mov R, [R2]

() RgE isle apAivect it th F;(:t[inq —'F\t.*-ld'h“'s'Sl‘ny mode -

_Address Of lhe mMemoy opumnd (< ﬁiwn
'1f‘3££ (ﬂ-l(.{g as P)Clxt’ 'l(t_‘ft.!(.n

}\J Ihe Sum of TLOO \’(’OES[E‘J £ “"'f"
_(;[q,'.rft‘ncj (e {¢ /‘ﬂ(j’h.l

And he  Secend O Scaled by

Pye jnd?ird /-\Adrmuh (j Mo ole
cx- LDR RO,

—A\bove E:rtornple } tbltg 1hat Cootent n R2
Left Shifled bl{] Q times , “then Jhe Conlent

wWith  Lonlent 0 R ’4{\‘,“ we 9 o ffeckive Qddver
i Ro Regislt
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n‘uﬁj ’O(uj—uﬂ“ P('\:'ra[j_d btj

V)
[Rq{ R2 ’L Sl 'H'l]
o i is [cdlta.(

Ye
Sum

f',_: Q) Yf.(q iS&‘
heve Ihe
el ) 2

dala (o) Valee s (oaded
“lhe C'Ot'}f*’"[- In R Rt’jl’-‘!ti.t
RO¢: da.l‘c\ Jrom e

corth covibe back —AddyessSing mode -
€x'- LD RO, [R), R2, LSt +2 ] |

left Shikled by
h ronlenb W R

(QHEZ Lst hgl)

Qe .
Iy Pre mndexed

C onlent R2 s Lo{]\cal

- acdded cort
o woherve dalo

Al thak
e\ re(.]lstev-

T '_“1{ above Example,
n R2 Yeaintﬂ-l

D lmes | lhe ¢ onlent
a({(\l'feM Ao

Ihev e get e £ echive
loaded {‘ratu‘P\or ilealq{ev ;
'Vwb-“ % C[’iclnat’({ W

rew Vakue (e fffective
Addnes ) .

'T:’jmﬁ;
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