R TS 1] L ST NERSTTYY | R L D B

GGTT)Pulér ‘Oann'lbaGenhcmd .Aychﬂgday&u D*‘.quillll
emf"u@"' CGmpu\év pevah'nc‘ mathine Pa:«rfo'ulmh.' U‘e‘d

technology  aduccion amd -res@avch

‘cters ode
Vemowt- 1t (3 a coueckion of V%'St"s i

the cotection o©f {lip-jlops amd §\ip t\ops- e the:

coueckipn o) togic qotes -

Mem oy Flip\lops ‘ '
ﬂ?ecar glevs o D WP"POP
A 1 0 % Y R
| LB v s s

‘ Cem?urevc— 4\ Cempure\( le a fmodmne o| cemmon pu'fPD‘m

feymi
: Can be pmtﬁfc\med o Ccusuiout o sel o pre- deermneqﬂ

(8]
; avthemgtic omd logic wncﬁons (E Riil take the set- o}
them.
led yogram{ ond &7(@0.1‘?3
| fnstuctions  commenly Called  prog
4 7 { SR LA bigdniie ._ (r 5 - y 4 !
Basic shuclive o o Gom puley \- '
- - " y L _L_‘__*’_ O ' D :
hput LR |2 rrreﬂ
oevices ’ = /0?". Ur H
__WV_‘_J Memnoty J—A o
. _"'[..‘ 0 T r}}'JJI)w
‘ @U,IP;J]: { ! ' ‘ : . p | - vt ok
. ) f Conly |
o TS devicel L e | - U.“.'Oi/“!.
' [T gr‘ "'l R ;.l"; el - — e

%pat deyices s : -

‘)‘ ‘.-—KCI‘ boaad . 1_})’ ,met_u‘@: 3}- csCane‘ st S

M Reb ganney; - Sr micophone - Wy SEL:E

@utput devnces g..

1}- Monﬂ;ev ay chqkev :5>- pﬁnlév
% Projeciey

- Scannedby CamScanner



lk'uk conterned Nith -he 004

- Cﬁmpu\ev @v::lumsat'on,
e hordnme C‘BmFonenE Opevalc ard the woy .—lheul

connecied  togethey b §0im 0 tompuléi 8‘15*%\'

= compuldr -Architecluye’r ‘
At 15 (ongevned Nith the shuclte amd behaviour” Sf
the tompuers It includes the injemation ormalss

Instucton cet and techmques or - addiessing  aemony -

® The cenhat piocexing unit by taking the advawiaqel
0} asthematical loalc umts Conkel untt pejorms

The Cempulers Compyational and fogical junctions:

©) ¥emory: memoyy plate a cvubial voé . the (ompulRy -
fo stre +the date and alp eqeth  tangey dala
belieen veqislers-

@ Iip and olp devices ave man mochine bnE_yface; Such '
as Xeyboord for input and monitor .[‘or‘oulf,u‘t‘ eoil)
dakes -the data fom +he user using input device;
and gves the oufput LV using  oulput devices -

0919
¥ Routon and qgnevaﬁsﬂs o} bompuley :—

. st .
) Qenemtlom— st ﬁcneyaﬁon Cempule'l i"om janp o BAs6

v . .
the 4¢ Genevalion o Compulers tied vactum tubet ol 0

- Majoy
o Technoloqy’, because & theiv “larger’ sige “the

Compule) -takmcd up o' ot O Spate "ain a vopm oy erlite
foom -

a . s o by r Wil
( lec,.l'y‘.‘a;? '*vl“"'"!vlralv .Tn!’eqr&h)v amd_CaJwW)

i
i

&x''-  ENipc

In ths Compaier 20000 Voceum lubes' wheve used and

ue.'%hl;‘ 20 tones- S i

2y gnd Qeﬂevahon fom 1356 o 1963
t & used GanSIS{mg —_— ’""’d”' nhnologq and yesulled
a Compus, Khich ocopies o veduced Space and much toste-

fx+ IgM Ho90 -

3y 39 Generation ’{IOm aey 6 193+

blj Jaex k’nlbgd k) » he{Ped aeducinq Hhe  Sige _o‘, Comput'u
Even moe and a3 well af made them astet, -

éx- I 930

Ry 4% Qeneration fiom 1432 b Q00

Kk 4he advantage
The Jourth caeoevomm 0| computere  foo ag

1S0Y mos’dld wge « Called CPY-

f

y l

: J ‘

S0 hivg gevevatpn & (Sotequated Civtait) VaS solioduced |
1

F

l

|

®f invenlion o mi 00 prote

hetped makfng fDlS'HB

' Micioproce 8oy odonéi ‘Wfth Ste
esk and aliD rhodutton)

Jor computer {fF eastly oo a d

of | laptop

Rqr /18M sI00- :
5> 5™ Gevevation o compulers e ;,an:m' 6 beginmnd

o we Artifim) dnteltigent (D> Hrich s an. éjl‘\\i’pgt

f?!gm?loclt‘ thal hcul many _po'*enh:a\' a?p\}c,o%:lms coroung

the WoNd - | ‘ ‘

f2- 18™ HNatson-

' { i

'%-’z;t‘x‘r?"u' R e T U e TS

Scanned by CamScanner



deRucions- A cemparer inshucton 8 a b‘nou{ terle -that
Speijes a Sequente ¢ ™1 operalons -

Progam;- A poqam 5 d set o} insliuctions. The usey
6 @ cempuley Can Cechol the poqiam by means o}

e pogram.
Toshoction pwguamy- An instiattion prgiam i a ?acoup
0} & Hhat anshuct e Compuld o peijern Specifie
tparations-
0B divided o boo paal

v ST past sEfes  tplede

o> o~ paay doter addven of dald (perand)

-the total nchutton is & BT

i MIE’(S

-
—a'i 2o

Toshuctivn Ccde )
‘}ns‘ﬁuﬂ:’cn’mde together Wb data ave stoved iﬂ:me;f)OEl‘
dhe cempo®  meads fach inskuckion {om memory And
Pates it in Corhol vegistet - The Cochd -hen  fnterprels
“he Birosy code ¢f re insfiuctions -then ‘proeeds 5

Erecule”

— Gloved preqram Ol?amaa‘hon'

- e simpest um, i ov?m%e 4he compu?u ls’to
have a proeser fea-sta ond an insWukion (ode-
= dnthiclions ave stored in one Section o memexy

data (s stoved in arother deckon 0f  Memory.

S S—

I’;rvuvf.‘.‘ u096 pmds
9 r—- S —————————,

1] e—— -5

I»‘ ,A;[ »fm 4p }'

Ph te ™)
I

; f, aon2 ip.u}
MNola -

. ' ' ol
¥ {01 a memory unik having A6 nprd ¢, we meed ek

b SPPdll‘ the addiess of -the lptation -

> f¢ pe Kpow inshutlions aie cored in the moemdIy.

yeads éach indyuction and Jpec.(rx

o be peformed ard abo gecites

now 4he Contip umt
the lgpe o operation
the addwes of the cata (opetand) then the e

unt Exjcules dhe nshuttiont -

= Dijjerence beliveen direct and indeck addTEl:

o @»m add-eu T Gndirett addien
n 1 o ‘
" [ 7 nd [}
Nhen dnhe Sewond po.at, ot Nhen -&(he Jea.-; P:: ¢
' 1nshocliop ¢
dhe msructions code Speci) Ihe inshoc nd .
dd12y
dhen  Spedfies e @
Jhe addiem ¢ he O(uand v g

emo
i is caved o dhwect addwen the I 4 v
addiew ¥} oparaea

Jound -men U @Ved

\< " = T | \ndivect addfﬁ
. ,__I_ - l\ WM 2
s oo N ew] wee, N
< H ) /

Scanned by CamScanner



odliq F
Compurer anstuctiont- . 2 Qecd-skv |e§evence %sh‘uct‘on:- _
The bayc tomputel uses % tGpes of niuction tede fovmau- W me‘ e Spea{.(‘ ”P%lgte’ o‘,wnm ,e,,b;b |
freny oot s having 16 bz Nnicn ove diided inly spals: o addw‘ 'mode o G {DV OPwdc y ub,[s o "‘"‘d's}e'
» Pad<ess mode Tt uses 1 bt opetation ¢ ‘
o epeode Which vses 3bik. % The Centvo) unlt veads Ahe bpc;de g A'i s m then
3y pddeys Nhich Uses 12_\1,1\2_- i

W Wil yeads Abhe aadye mode .
) ; "{ addel) mode =0 = %alsfcl vqevence Qnshucfm
Rased ©op addre¥ meode bit T

T dpe wnrol Aeudes Mhetrcy

t (5 v u ‘

! T ) optode —IH
|l’ i a divect aadress ton _'anlwect add!eu JQ‘ tm ’ A&?e?-s{a ’-‘{C"ff"‘e;) P,:‘ -5 :

\§ wu Il ik 0 ! St h { ) i , % 7
B bas g @Tpmde} Addiers |- ; ' L) %put]curpui Bns i el ons-
¢ ] . bt Shils ok 13 . ) |
Nhen J-0 = ®ivect addres 7 g vt o | Yosi M akp uses 6 bt FETser o bib o specly

[ S Indiveck addien ) t ft : 0

o oparation -3 bik «{or optode € bt {or addren wok:
Based on these addie¥ mode bLif Ke are havt'n'ci Bl?p'cs

s . Neg ..

.ﬁf..opt:odc Is 1 g addes anode it A Then it 18 (o ed
\
inshiuchon * gpmate -

i ofjieh o inhuction - A
- memory. velerente Snshuctions e opede =1y
i ef{ o ; —'IfD jng[;uc‘l‘lvﬂ ) TR
— -~ 9?@7!’5!&! ‘m_feyence Bnghuction ) |\I J J
} g ‘ —
7 Eoput [ putput ‘Inshuction

- bompulél Qg@@_é_vst- @0, Registe
1> Wemory . dejeremce omhuob'om— o i 3l .
b — The. conwol unit veade an ingtiuction yom a Specie
% ‘uses ) 43 lu s ¢ L
3 =Bl Spedly, addien, & Pg H oddvess im, memory  and grelules St
._gdd1w mode - o
3y S20 W s clivect addel

L T

1" ﬁen‘cgnﬂnuem,‘,b\i. \Yeading the
it s endivect adneX -

mext  ipswudlion in sequenxe
irand - executes Tk o gmod’ SO on

»”‘F\fs E”,c ot mx\nucr'on ngoencqnc‘ meed: a (Goun\Er & Calculab
3} be opode stoing 8 bilf  fom o00 fo 110 - —hen

"ha add-ypu o e -}'\en(v inshit oD ajey  completion 0\ the
the Contvol unyt S peajies dnat W W€ a 'mmeﬂj vre{@‘ien(e i U.mem ms\'wu dion .
oy e
r T ooo »no' mefmor\!‘,&"amta \ IR IS Ao neteumq to pm‘hde ‘a \eﬂ-s’rey n Contiol Un
ot il 19 b;

o

stovfncl ms\iuu"m tode OV

opeocte ~000110
k&g T« 0 6r

A % vead Jfiom mem:ny

SUBSECSIRRS -

Scanned by CamScanner



> The Compu\év hads Yoo a pvoce\!gv -recdu;l!l ‘t°"

"

manup\atmc] the' data omd' a\eza\s\cv -fov ho\chm:i mcmmf

addten here’ ’feﬂuﬂe,mcr\ﬁ cawen Vise tba  set 9 3.

16“‘3*_31'9 inside “the

Lst of Vecil'slé\/s&-

Compoley

3y

?&71 sley s"'mbo] '?

12 |

DR

TR

16

124

e

'n\la‘. 0}- bﬂgl szi-‘!s‘e"l 1‘ -Funcb'or‘\ .
R } Name. w

T
|
|
\

pala Vecilsln 3t hods memoyy

Qul?p\[r Ve (‘EA* "O)A‘

i
e‘?m’ ] l

| epeiand-
Hddress & hoids ~lhe
Registey [  oddrert o
& 1 e opexand.
j' Acumulalgy | protenes
( protesoy 4he data
reqzs—iev) o
|
nsWuetion | 1hHolds incuden | |
&ecais#tn Code . ' ‘
program s holdes the
_ toonley | addrey o\
T T dhe mext
STa— _qmsrumeh
! [ o' be yead.
rr‘E’W’D\rbul‘ ""-tk hOVNE
. reqrelgy j —— 4 calq
T e bl
Doput- 'It ho\oh the
ve&afsm 8 "‘P“{’ d,m,,\—
|

n Memory

Yo 16
me |\‘()\"

de S

(e | [oar ]

. Gommunicatien  delieen &e?l's\’&Ys/ Bommen but u‘ivgkem;_

- The baste Compulady hat ¢ Aeqisters « o memoy unth
and o Cconfol UMk . paths wmust be piovded o Wangey
indovm alion  from One Vecangy 5 anpther 'rezilslav and

beleen memony § reqisters-

Mhe "o g Kies Wil be exceltive S} tonnections ave
Made belween the oufput Oy @xch regisies and -the

DUl o omer vegisters -

7 A move ef{Bcient  Scheme for Wansjeriing in.goymalion in

A System with many  meqlsléis i G use 0@ Commaon bus.

Scanned by CamScanner



"J - (00 d

kS
Gne - Tanemenry

LR - Cleon

wete eeac)
AR
—
Lp wR cL¥
pe

tp WR glR——7

PR y——D
on ‘

Lp teR LR

ar i
Qe e i k

lp e ¢

‘l‘ { esdraa s 3] i Y| |
s
| § i " o I
e zaations o rr——
WD mR kR
"l XTI R
T

,.,“;1‘ 16 it commpn. hys << -1 |'il'

ooer il y At '
> outpuls of 3 veqislve and -he Mempny ave tonnected
B common bus “he Specijic ouput Hhat 8 Qetedted foI

“he bus at any given time is defermined by cthe

Brag Value O the Selection  Fopuli o1 21182, +

— -

é‘qo“va’eﬂk

decimal
- the mumbey along each @ulpul Shows -lhe de

D\ dne quu'ﬁec{' .b‘lhqu.‘ SelectionN *

i Yeqlelar i3 3>
Fxg- the mumbey along dhe Oulput Of direct Yeq

b g lér—
now -the teBr oulput ©f DR placed O =this 129

Nhen So, 5,8, = 01!

i F oty 65 enabled
— The paticatar Yevcst‘a Mhoge load Drput (tD) &5 Enable

Yecsves the dat pom the bos

i i [ oput (CER) O3
= “the palicutay Yegsf Hhose inpot Cleay onput G

Ahe dafta-
then dhe vead nput of

enabled Hill @afe

= L'

A

> Nhen So. St /5%

memory s activate
- The 16 inpuls O} Ac are (omming fom and adder al-
dogic cireesit
o This cratt hay 3 Set o dnpots @ne inpot is Coming  {tOM
output o} Ac) amether Input B Coming from oculput of ;
data vegistsi. and 3% input {5 Coming from Guput. regislas -
In this way av- reqisias and. Memory Inside the Compoles

AU CommuniCate by ~using ~this Cemmon bus System.

Timing and contos-

>4 consslf of Wo decoders a Sequente tountey and a Numbey
8 loqic qates: an instucttion Yead fom memoly is. plated
in he feta‘\s’rev TR wheve % is divided Nt “4hvee pank -
Y addvel mode Cr) Ny oplode 1> Nddven ik (o1

tobo) unft. s decoding  Every past of -he instyuction

enercles Hhe 'requ‘{red Signals

Scanned by CamScanner



\npolf

(o nhg)

ogie ~ tonhof
Q-G*C( o0lpo;

e B <~ Antement (1 NRY
Seqwenle

Coor\{:’)_\(ri( b)

< cleay (e
=< ('ock

= The 3 b5 i opeede qgves 16 3xg Oectodey Nhove & s\UnaIs' tey
Do o pd O ke qeneared and send 5 contol (ota-‘c Qextes -

- 5Bt is Wansgened 6 a fpjlop 2 prom dhere $ alio qoet towavd,
+he contvg Lma:o oales: ‘

< e address Kk fom o 5 I alio’ bansjened 5 conlio locaTC qatet

- "
the niit Sequence counlel ten’ count from o 6 \5 gnd Cdenercdg |
le {im‘mc‘ s?anuls om To b Tis-

> The Sequente tounlay

" Ergis® o 1 "v]
Can  be impimented or Cleated Scdnch-«onom\q
for érample sc (s

ﬁnugmenhg [i4] pm\f.de Slﬁnals Tor T 1T T3
N Sequence at -~fime Ty Sc'is cleaved |5

© 30 Hhen the
Sequence counfer 1l areluyns to To.

r—.m.-t«-.t.... TR T

bt oully

%{huwon Gﬂele ¢-

Stoat
SC&ép
7l AP «pe | S
I J
IR £— I*U\EJuj n;c‘(—é;l { T

] S i =
Detode occode i IR (1arny
R< RO-11) v 1&-1R1IS)

(G’cﬂ?s*tl o 3oy -

-0 ("quﬁkeﬂ

73 =
- N
Ixerule 1% no. via ‘
R Rewl vegisier-vefererve | | A< L__E";_[
' put-odpul il ohon R
rehuehon ‘

S =0

=22

N—

. r
| focule memoy-
l refevence sstwelion

Se— 0o

- e above is dhe a\fqo'“*"“ fov “'“S[".ucmn g
Rbich every insivuction muct pay in order b complete -he

crecution - 4
. en ¢
- gnmdml dhe proqram Courler B aded N#h addrell & .
ovial
fyst inghuction —he Sequente counter & clear B jero POVENY

dhe numbe¥
a detodeV Sigral for cach clock pulse Yo count

g teliuetions o 15 jncvement he program teuelex

Scanned by CamScanner



k.

ey

7 AT addven progrom  ceunler  transfered 1o the. oy
Neqistey.

7ML ingluction Jrom memory Ts THth\euima n 1o “insFruetiy,

Yoca‘\g{ev ond program counky Kl he fdrryemenled . by 1.

T M T2 gpevation code in nshuttion teqister e deconted e,

N he W W e ransjey to {tipjop .
0 Decode optode KE 1o Qerevale Do iy Dy,

(i Decodes the oddvey Drom (0t ) Kk

e At T:_a- “he Conﬁo] un?l: O‘Pte'(mmes -he

Ype ©} imshuelion
bated on py Kz,

> D:!_:_‘. NOw -he  Opestalion code = (1| hen Jdhe Instyvetion

Must be q Keqister veference ©v  TJp -

-~ \ - v
b DI=0 noyw ahe opevalion (ode emust be  betycan oo 1o o
hen %t | q Memory teference  ins\vuction.
5 ) )
L ,n-mgj 2=0 d4hen Y i Q Yeclp'sl‘év refevene gnstu etior .
- t Bd:‘ ' - '
Gk T=) then § e a Tlo inslction .
- ! -
| Pi=0 ang T=0 % ‘s a dyecl memoh.’ veference
=7 1 DY = n - Y
\ aNd =) ¢4 fe a  Andiyeck Memory  Aefevence,
> By ey : M '
[ Cf‘JrhnO( he cuyent imsligeti'on alt ™ -hen .he Conlyo)
C}O(’.Q B T

T ~::'.‘:;F;Q1"-:'f TR

, J
Scanned by CamScanner



o -he  diveelion. e
: gurtlanly B : A

Loy y HMovke . ;
= The ouput eqae Mo olp F1aq it sd 15y,
s Ravevsed: 3

checks -he

. ﬁn‘fﬂ“"‘
n {O\mO\GDT\

Now the con"f(ﬂ(’Y
16 tansjened o™ e to

{09 bt it 8 one e

outRy and a0 J¢
fn\uma\ion

IR

n{ormation g .
Ko e @ul‘,u\ device ncrest Ahe { ] Pinly
e conespondtnc‘ chavactev« € When 4he Operation

Cempleled QD Tc set 1O 1.

> Anfewopt C\l"e:’
Nhen a pocen is efcuthg iosde “he omputel by e

tpo g When vsel aequests another procels then Hhis Wi

Geate  dltslvbante o1 he tunning  procert . e {y Called

‘ Snlenvupt-
R- ewupt (Vpflop
.
A f PR E—— Y- Srenopt Leaele
‘ ‘l Mhoaonuy <o J.%l__s::zl,ﬁ,,",'(
Tt L A1 {stowe setorm |
: N ) St seforn |
_(P‘(\n ond dripd t(n‘chrnl o l
‘netvuclions A o
= 7 — Lrojepe |
|
|
. Vo ISP
8ranck 14 100 4 |
a1 !
NS . F ol SN

— -—— = e

M aeinalive o 4he program Conbolled  procedurce
lCtempu*ﬂYeep; Onzth‘nr‘ he {!aq bit. and rhen 1L s
sebt 3 imlialey an infovmation  Wansjer. (ke this Ane
Compuley is L)m\l'nza fime Nale Clmzk‘m-a dhe ‘tac)r tnstead
o} u&--do‘ma Some othey  tiefo| -task)
:(TS 10 leb dhe €rtemal device infoim the Compoter  Whep
i is veady for the hons{ej. In dhe Mean tMe the
tempuler Can be ’bu(‘o.‘ M?fh Some Othey acks. These ctlpp of
tansgy uses the wiewupt fack ﬂlv—- H tes, a {t:m,o/,
TN Mhich tan be cteared o 0 oF Sot Yo -
= From dbe above fiow shat an ineviupkd flipyrop (RY fs -
0 cluded fnk-lhp Compuler: Nhen R=0 -he compoler qoes *
"bvowdh an inshuction cycle- Dusing dhe  execution foce St
Checks the ‘If""{"!'l’f'ol’“"‘i TeN=! -he (ontol checks the
faq vl 5| both {zmqgs ane O ?l. indicales Mo inlenupt
and confiol qoos b, “he erecdtion of mert Insh uetion.
= I JNzo 3t hdicate -hele it Mo fter ropt St caoesra
nexmuu';on»- T oL I
- ll.__}k_r:lj\.,' €tthey —}{mza 3 | Jdhen SE sels Jtipflop Rfo 1-
and goeg to Inkrsoph tples :

Scanned by CamScanner




s B
>

= W¥icvo pvocorqmmcd tontvol &~ 1 L' conlol unit Whose binatq tontiol  \a¥iables ave Stoved ™

¢

~ The majov bdilding blocks 0 a (ompuey 1€ CpU ., Memory =4 memorg 5 cated o miCo Pio,ﬂiéf“med tontrol Ok -

and 9lp devices - = fach Woid n Confiol memoiy  (ontains o mic0 {nsuction -

T 6 nside Hhe CpU oo .
> The digital havdware Junctional uriE nside Hhe Cpo cae - The mitp inshuction Speciffes one O More micto opefations

AL e gnd  Reqisters: $0! ahe Systern, dhe Sequence ©f these Mic [nshuctions

- The Complerily O dliqital computey based on ~the mumber of onstitutes o micko program -

™MiCI0 Opevations  that ‘o conyol UMY T undey -taken .

2> A Compular that employer o MItD programmed confrol unit.
> there ave WD Methode of  Implimenting ooy ufit

e Ne have mwo Seperale  Memories. 1 main memory

> Hovdwired contid) Uy confol memory

2 Wicp g \ tontvo! -

oncivcxmmcd gl - Micyo pogrammed  conkel w‘i“’"l%dﬁ'om-

Df”denr:e ‘b{w Havdwired and Micip programmed tenho)

— —_—

vt o \ 1
oddreiy | | Contiol -} [rontip) | W

+
| |—=ntvol
[ | addvey

|
i ton7D) : 1 Conto) ‘ Tt ] f I _ R e S word
: | e . < [L—=Tquentendl | veqistey [Eare) i reg sey
|puSes  {ixed mumper o - ‘ !

on
' Ue"chcmac deo Ane :

 Navd wired

1 Micro pvoa,vamn;e‘& ' ) Lxlevnafl

| Nevl adden  anforn 10> |
| shuctions . | Sige of instvuctions . 1m\__[
2y Preg \ogic [ALIGNS 2> ‘he‘,ehoncle the |0ca-'¢ I —?759 above g %e'qeneval conp‘camau'on o{, a’ micyo- |j;;,|,1
- enoders, decodars blDtKs . | P'O‘arammub contvel utt 45 e Kinich “he Conﬁollmémon’ '
! it At
3> dligh Speed operation 2y Shw (empased & I S Quumed 10 be O ROM) HWidnin Kiich all tontvol injovmation
havdwivred Conlv0) 13 Pem'n:nu\t{uI stered - :
B Design is Very Expensive | 4 Design & cheap|ten | > The conliel addres Tegister specifies the' aadren o} “the.
‘ | Hnen Compased & hoad- mievo  inshucGen , conol dala Yeac‘s'\ev hoks the micro inslFuction
[ wived) Contvo) Ye
| £xi- ONTRL - ods the Memony -
¥ 8 8ogg RY= anTRL sogp
- ° - .
The micy tehuction tentains o Conion wWovd Thab specifict
By 1\t bumqs b Risc Ay belonci: o clsc
One o m ! i
Rduged Snsmoction S Comnplex Tnstiuchon sek Die mitio Operarions jov e dato pocesings
: cpmpdtcv

Scanned by CamScanner




R ) i o B L e

' wua T —
>

) ust clet‘evm;ned | 2[os(m

- Oite These Opevatlons are crecuied 4he .confio > General 9&3?8\0 Ovqanisation:-

Hhe next addvell- The mext addved @ Computed 10 ‘-lhe.

fr—=——=r—o——y
addves ?enevatov cireit and  -hen transter, ©  ConWo) addvey, +— e, . -
Yeca‘.st-e'y. : e 22 Yoy ) ’ ! [
> e mext addweli Genevator Somelimes  Called MiC10- — ks — |
POpam_sequencer L ks EEEE
) | i - ] ‘
| ps —
— 0 H | |
¥ "—r& (2 [ 1]
- ¥htvo 4nshiuclien formats- o _ \ ; P | ‘ PR
__1.__, - R i -—7—-{ ! ' |

4 : . =14 ) M ! |

. ' Sel _q l [— T (
== a Mux MO selg

LAl ‘ J__ L E

P 3 3 3 2 E
l |k {a-b) {6‘2 ‘ : ’ :
_LL. G it RS B S a2 L o | - Pae l_@

e arnel i i I . ;
|

o Recpdey | )
Fs P Fa — Yicvo "ofevuﬁor\ fields’ rl_]*‘ wz 3 : e } |
b - Condition o Brancking i =a® —J,
_ — olp
BR- Bwanch fNeld ' Fesiall vevd
3 > 3 5
AD - addves field- t
SetA | SelB | Seto [ opR 1 | I
 Wito Inshiaction format uses 3o biE  Which ave divicked nfo & T
i > The abowe is 4he bus orqanizalion for 3 cpu Yegister - Ihe ofp

2 Lst dhvee parls Ay Fau p3 are  mito operation fielk 0 cach vegister 15 Connected 5 3 Wliplerers 5 fovm oo buses

based en Fhese  (ontiol unib %@ngvaig“.micm ‘Operations. ¢ Aand B

-

i

cd {‘ie.la Selects the stalos. field ~Jov 'Conthmn\ncr. Y =~ The Selection lines in each mulﬁple)\cv seleck one of the.

- BR fied seleclt Jhe branch 1o be Used - ‘ 0 ] Aand B busel fom he &\put’s o a Cemmon BLU-

i
2 D feld is Wed Mo .Specily branch addvey . | = e Opevation selecked T AL delevmines the osgremic 0¥

logica)  opevafiens -that i« T be perjomed.
- The registey dnot YeCaies 4ne injormation from Gulput bus 13
Selected b‘i a decoder.

2 The decoder Qutivales ofe of dne  vegic poviding & bransey

: Pa!h between 4he data in “he  oupur bus and -the Topuls of

Scanned by CamScanner



S B S = _
> L g
dre SelecEd vegsEY . :
( ]
&r Re R2R3 i OPR - oPeraTion
. do000 Transier A
e abowe ppetafics Gon be paformed By 4h= Confio) unik R _ e —
Zroremen H
a3 _fetiows- ; oooto £0p Hi5 |
b woxa seleck vegistn Rz ond places T Gonert into busy, | ©cus! Sodtad 2B |
e R | S01te Detyement A
2 voxg  seleck vegister 3 and places St tontent bl bugy oioce | D tas
‘ 3> A pperalico P!O\]&s! asithenelic C‘dd;mn A+8 baed 0On . OIO\DA ' C_R FE B
owvleo | xoR agB
I PR SE. VN0 | Cempement A
: 1y Destnatien  Sclecfl decoder Selels e Qestination s'e:ais!-:y
: oozl
ard *ansies +he corlent of -he oculput n%e Q‘ﬁ's‘?' Ri- > Shax Onfnisoiﬁon' Fein
f \ T :
% sinany selp | sel8 selp ; Mlerest .
| tode i —_—
oo | St | Sopt | Sopt e
00! R R R
b o1 T gy Re | Re
R Rz | R> | R> { S S |
T . U B VI = c s
i , 1 . K- -
Jo I} ‘ ?‘g‘ | 2c | s t ” 2
| { —
{ ° b, Q | RC RC l' 1 ‘\_ '
P Ry | R R ‘ i i
! | | i — = SN
DR -
Table i dec'ud;'néi Opaaton Bla= : SP- Stk poiner  Wich hoids the addien © he emony
DTy o Yocation .
PR~ Data baci‘vsi-ev
fol- b s aw a gecals\cv wWhich ey 1ot and SelE b 1
i When, Stack is  jult.
]
1% SR el BG Il Igud Oh nd a 3 PTY - b ls @ Wik legister Wiich SeRt to ! Mhen stack

Scanned by CamScanner




-

- Shaek s a S*omcae device that Storeg Hhe injormalion i

~ slsla
Suth 0 onner that the tem stoed lost is dhe pirst ttem insbuction powmat i-
Teltived - - A Cemputey u.sualh,’ have Voﬂeh{ 0| nsuction code
= Two oPewan'ons o} 0 stak ate’~ !

formalss It s dhe junetion ey centrel unft o fnferept
- Arsertion L s inshuckon cade and  peovide memory Contiol Funclion
-~ Detetion

o procen +he inshuchion:

> The opevation 0| settion is Called push down or Push Te bik ©f Inskuction ave divided into vook ase Jebrd -

7 The operation 0| deleton s Caped pop up ©OY POp
S__EP_g Jov push oOperation t~

The number © addray felds [0 the Mo- ©f oaddven ffelds
6f o tempotey  depend on he ‘Oﬂaon'l %nﬁoh ae tt “ﬂ‘d‘u

) mast Computers jan In through three  Gpey ©f cpu  ovpaneaton
¥ stock poinler Wil be intvermenkd |- [ 113 ?Q

) V) Single QctumulatoY  EYganmahon
(e, SPé-SP'H Na %‘m

2y QGeneral -rega:gtu orcaan'.mr.ol)
2 Data veﬂis}ml ) '!hgmou’ foaotion Nhen stack pointey is M

3% Shack cv?an;sot.’en‘
M(sp) < PR

*’nsﬁucﬁ'sn fomat for Single accumulatpy organisalion:
3> Ik Sp=63 full<)

- The inskoucton format in this tvjpo of compuley wey one

Hy EMTY <0 addvels fied .

reps 1o I € The inshuction hat spedifies an avithmetic additon i defined
—=ps peral™ bli an avembly languoge Insfruclien as  jollews -
I pr < Mlspd

Yy ADD ¥
2¥  sp < sp-)

> i sp=
\ speo [EFFRTL e
R feo ' ’ A «Ac ¥ MIY]

3y SuB z

‘ BC —ac+ Mx3

Be «<Ac-m(1];.

Scanned by CamScanner



* }hghuc_h‘of\ .iom‘\ot to‘ %@N'Q‘ ?C%:Sk' Ovtaon‘a'auﬁon‘._
¥ BDD R R s R3
R «Ro ¥R

&  ADD g0 Ro

g <— Ri+Re

3 MOV R 9Re

R < Re.

; i i
W BDD Ry oX
Ri &R +M[x]
¥ dnshuction format fov  stack o"aan]gaaon:_ 5

Computers - Nith stack ,Orgoni atton wbuld  hove pusH ard pop"%

insliuctione  Nhich Tequive an addwey jield -

ihidderiszn o

> PosH x
"Nhee x5 Whe addwel of 4he data in dato register DR.

2 pop y

= ThYee oddves msuctions:

= (A¥B) * (c+D)

Mp R, B R & M8 4 M(g

ADD R2,CiD Ra <= M[c] +M[g

MuL Xy R, Rz K<€ R ARo | i y 4

Bata Wansjer ond Man'.;iulanon-—

ottty

— Computers provide an -ertensive se!- o‘ mst‘-:uct‘ons' fs %wg ’

*ﬂsks ‘i e et

§

~» e inghuerons: set ©| dl“h@nt Gomputars’ eﬂ“er -Prom eaeb

OheY in dhe way  ihe Oeuancu oae dal’ermme& 'P'Dm
e jaddrey - flags. e
> Mogt Computey  ingh uolions (‘Jm!\'{d inb -Hwee eadz m!:
Y Data” vfansier unahuculong ! ; Sue
2 Data M anipulafion inshucr.orﬁ‘
3 Program conkol WnsWactiens . !
Y Dala Wangier Inehiuctiones
Datn Vvanspt ims\?uclisnsr bm ﬁam\udala{-rom One
localtien 15 omethey  Mithout chamgmca e bincmi lnkmmaﬁon
tonkent: ' L

Noume tMnemonic
Move Moy
Lood LD
stove ¥
Q*than?e xeH
push pusH
Pop pop
Topub N
output ey

Scanned by CamScanner

the, user dhe kler\b\h&‘ B l:nm‘ out vasiooy’ mebr‘dml

o

&%




o o

..% tnghuction Jomat jor 0@2,45_ .ma@,.mﬁ. oéo:&&_o:.ﬁ

» nnp R R2eRs
Ry «Rnp+R2

%  ADD P9 R2

g, < R+R2

2 MOV R 5Re
Q<R

W DD R0

R & R +M[x]

o # dnshuction format for  stack b.@nsﬂmno.o?.,
| Compurers Mfth stack Orgomsation wduld have pushand pop’

inshiyclione  Nhich wequive an addem T.a_m.
> PosH X

Hheve' x s the addrwel o 4he cata in dato vegister OR.

Nowmre 3:@3020‘ A_
(Move [ mov |
° pop y | o |
Lood i LD _
_ = Three addvery pnsfuctions: ‘ store | - m
X = ﬁ.b.r@u * (c+D) ﬂﬂhjgjﬂm _ XeH _,
. v \ MI |
Mp R.HB R & W(n] 4 3%&..— Push # PV
Pop Lopop
ADD Ra, I D Ry < Sﬁnu.TgﬁQ / * | |
N V
MuL Xy Ry Rz X< R ARo | Toput |
f output ouv ||_u
L
—. L{[!f ‘

Data #mDDufm.\ ond 391.?:0.?.03"..

— COomputers piovide an ertensive seb o imnstauctions g a.:\m
4he user 4he flexibilly 1B cany out vasoul Cemputalional
tasks .

~> The inshuarong: set o} m_:sa_i Computers  cifjer from each

other n 4he way i~e Opevandly 03e detevmined from
he addvey feds. |

- : N . ' .
Mpst Computey  ingh uclions QE,%& inlb three o&mdo«m,.
» Data wmansjer instuations
2 Dato Soamwc_mnoa inslvuctions

3y ?o&«n.ﬁ conlol inshuctions -
v Dala Gangier Inshuctione:-

Dato SQ:.#@ mdfuclions Wil Gangier data fiom One

Lalion 5 amothey  Hithout changing *he Blnary  injormation
(ontent:

— ———— e — S
|
|

T ECSTY PR

——— e

Scanned by CamScanner



= The Wod inshuction tsed o :a:mﬂﬁ data ?oa aoso.p_

10 pocenot nequster | mghcac_oa_u

)

= stove inshuction used *c, bansjer deda from attumuy/aty,
b Memory
- . Move insTyue bion Eqa_ ._c;ﬂop”;hm. _o_&o fom one
Yeqistey b anpthes . i
= he mﬁy%nan ._34..;2.@5 Emo. o swap he data yom
two 4@%&@5.
2 PUsH and pop Nansjer dala o between procenor
..mJJqQ to mempy - stack . |
-

In|ouT - Tonsjer data from  proceser wegister 1o fo
termingl.

T oatlahg ae

¥ Dakn So:.«ﬂc_&._oa Haﬂcnzoan-

Rata 39:%;_2._@: H:wvcz_oa Pexform Bﬁ@oo?c:n em

the deta (ppevand) and v.d,:a@\ Computaliona)  Capablilies

t0 -the comput eve

{for o nd_u”no. temputer 4hese nsucions E%mém&

info  three (e gories
W Avithmelic Inshuctions
8 roaical InsWukions

3y SHijt InshucGons:

¥ Mithmetlc tnefuctions. |

B et T B v 3 - e
. f...r.eh”?l.l v -

Sub\vack

Mulri Ply

[ Divid e

Subimatt Wy
| BOnow

= U = u\.i.cv-u., oA ]I«llll

s lin.ln..l .5

ot B v e

MuoL

Div

INe_

DL p
-ADDC _

soB 6 |
_

#

g »o.m,.m& nshuctions'-

e ,

Yine moni

H HAnd - AnD

_.# o 0R

Fﬂ. R clusive or. NoR

,_ edudve woe X NoR

f, cleay LR

__ clear- oy CtR ¢

_J Cempliment oM
Compliment coMc

ey |

ERTITRI IR

-

Scanned by CamScanner



3 Shjt  Inshuckon”

T_ Nome '1 N"a"r‘f"‘"c )
| Shijt P\‘ah\' ' Sl
oo tegt ‘ A
1 oot ate R\‘ah\’ | ®oR
fotate  teft S
| Potale Right RORe
’ -H\muah Gy 1‘
; Rotale Lujt RoLe
| Hhougn ey ‘

3> program  ConWo) Tnehuchonsi-

= Ater exealion o) tarsy: data ansjer o1 data
manipu!oﬁon tenfiol sefians to  jetch u‘c\e o} 'neﬂ( progvam
based on ine program ceuntel  stalus-
= Rble 4he tontyol exeu.l\’\'hca nshuttions In o Se‘tue“‘@ >
bayed on e yser vequtement the (oni® WA jump
%o *he ancther inshuction Lhih is Met T sequente-
7 In ordey t5 mate 1ths we meed b change tne
\alie In e pruﬁyom countes -

-— > .
firaly In order B reax e Sequence of exeadtion

>
& tnshuchions We need b exeale a program Cernﬁo“t?
rehuction .

T

Nom e | Mnemonic
Rrand ! BR
Joop IMp

SKip i scp

Cay i cALL f
Ccmpme | ep \
Test : TsT !
Qe luyn | RET

Tl .
Chavaeletistics featuret o aiscr

[Cemplex’ anshuchon  sct computer]
"> Uses a targe, mumber @} Anstutkions: tpically from
00 5 @5 -

2y uses lcmae mumber @} udd(@.\s'\n% modey .
v \{o‘l‘.guél !ena!-h insfrutbion \mmo.\’g .

4 OnsWuctions “Monipalas  operands Tn Themony
S Mu(ﬁp‘e cticle inshuction  gxecution -
CMVacEvisﬁcs, featuves o Risc:-

[Reduced Ihshuckon sek cemputer ]

> ‘?elatfve,ht jew Ingulliens.

2y Pc\a\‘n/ehi few add‘PSS°n<d mod e

3y Pred lengih  \nskucton \ormat”
My singe tple Snshuclion  exetution

5 cperations dene  Nith in the vea‘srers.

Scanned by CamScanner



r 7 : - .
W Cisc ) Sc

———

¥\t uses mult ey tle v b uses Single tyte

eXxecuhon. exelution-

2 Wt uses tomae nurober 9y kess numbet O

©\ add\pcs\ncb mpdes qddvess;neo modey -

8y 1t uses fixed lengih

inshuction Hovmat

25 1t Uses yadiable \enaﬁ)
shuetion foimat
nL i uses lexy mumbey

o,_ b;lg tb ’[ePYQSBI’\-t qQ

insiyuction }

Wy v uses mofe numbey

oy bl o vepresent

a instvuction

\ Bbsn < 7insid'
5  operation done nsde | s> operation “<lone nw\e :

ad 1L D,
| he reédisi,evs

the memo 1y _—
o -D ": (£ 2 _fﬁ\*
L2 vynd s ?'1'53‘.;? T

- parallel proce;grnq [ =

Fluqinet 2ac T

Poratel processing {8 a teim used fo denote @

lmrqe clogs  of Fechntcr,es —lhat ave Used ©

provde Simultoncouy dale p\oceumtl b ntrease Speed

ompul ey -

paraltel poceising  is establiished by dishbuting

O‘o

he data amonod mulﬁr\e -bunc_h"orml unit -
fxt-  Cormpud) haﬁn? sepsrale  asthiratic, Qoaéc umt ,

Sh‘.{t unif

e —

H Lm\‘:'))? Eﬂ]ﬁ,ﬂ, o
\g,""f’[l B —— |
Meve qre \t“n’s oy pavald pvm;ms‘mco (echnic,uu
Yy Plpetne  proteising-
i Nectyy proceising
Wy -hﬂmi pvvcmsma
S pipe 1ife wofessfnﬁi

e a teehnique of clecomposing .Q Sequentiaf
Procelt nto  guk opert\ons, With each  Subpioce La""i’
evecuted in @ speaal dedicolel segment lhat opeiates
S=mu\lanceud;‘ Kith oll  Othey Seamer\h'

Lre- A'*%}-\»Ci +or =1, 2 B:l‘"-":‘

= onil-»qiq '!n-;mbm: —— ;

Ry M
R —6& i ‘?ql_—G'
K3 o— M ¥ B}

L + Ryt Ry

TN T

Scanned by CamScanner



b
&
i

LI

e

B
i

o
Ry
|
- daskuction Ppelne:- e aupad» 0@
Jnsh - Oipiaqa dv2  otw 1
! —_—

Sest

Lv Ihmaqge B ab by

Ing= |
N — ity

no sk

=1 e ._u:m_&..s. =24}

ot .m.mohm titne Q._o.n_.oa n*o.. 3 mmJBO:TBﬂMﬂ.M:RT

Mﬂs 5 | 0 . @l 9
_
_
_
|

“n ipskuction Pretine veade Consecutive inshuction
.*,.o_s memony  Nhite Previous ngtiuckions one vm.:é

executed in othey mmhq’m:ﬂu. Ths causes Jhe inghuction

fetch ®  exetul@ phase o ovetap ¢ pevjorm

.&3:?3@6& ovm_o&oa .

1?: _.Uceunc__:f 2

_‘na_m»? In \_.__:\?03

[ Fete} operand |

‘ L=- \ J
_ e
T\\\.\:\\ IS0 55uelipp _
ami | - 2 .

~

VE<
Jnler :_& TJA\///
‘_..\wﬂﬂ.::% _ l/:_.\_\_v ;.\.\

sy ~ rp

=

| h upsate pe J :
{ e —

mmw-_ Ti .qp*w_w Ty | | J

mnu“.u Eall , k
mmJ = Al T2 M_ T3 Y _
| | o

| T3 | 'H
Seq -4 _ | B | T | | ,

- H mR@E@DT naWuction pPipetine
he ;u@@Bm:m o} " sWyetion _u._qm/..ym are
ay fereh Wwshiocton  {FD)
by Recode inshivdion (DD

¢ ferh Operang (o)

Rtcoule ~the nshucddn (Fx]

bk ol

e T SIS T TR FTICE $ORS CE T 6 R R 2 R S T N T ] w v

(

Scanned by CamScanner



LT

& wndaal ‘:a: uttion pipeline -
v Feleh Onatution (FI
& Decode Tpahiuction (0F)
3 Calcukate the E:,i..,.m. ackahets
M. Rkh opevand jrem memery (Fo
5 Recule Joshuction (ED

& Stole <he result in poper place

m?.no time %Q&.DS fov m,mm@.sal Snslyu Ltion ?_um:amn.

Y N ila |8 Tk Ts TG |

.J..:ocnuw __:_O_‘N/ «0\ \.DD-QD.:Q nuujw

Dt+ sloqliq

unik - i

»Juzﬁ.._ oc_—x..—ﬁ.. O-QDD.;Q—_.OD,.\

-~ o Inlerjace:-

vides @ method *a. rﬁs:f..:m?d

?,_,& oulput .s_o_fe?._ pro
mfo:v..m ard externaf 3o

injomation beliveen \nternal
clevices

v@.é:@cﬁ comected o @ C(ompules need u_x..ro.”

! rn ‘ho

Communitation ltinks or intajadag  Ahem )

tpu-

‘ AN LSS i

. fa o_nﬁn fo:mfﬂ vale o} phiipherals s usually

m—oeg L—JD_J urj«. 595Mfﬂq Yale 0’ h«vc- <o

Qdonf.cz.h&_da 3mn595_m:,. 13 TMeeded
+ The opevauing rodes of paipherale are diffeent
AT R A each mues be (entolied

(o each Othel
distub “he - opexalon o} othey

s ». Ve )
30 p_m nol ©
} w .

ﬂnzv:‘m«_op_n I

netude Spetiat havdeware naz,qoanoﬁ

. eﬂéﬂmh nwr—wgamv
b Superwise ond

belieen (p, omd pevpherals .
Bynchonige an ipdr ond oulpt  Wardas: This

¢ Y e Called iajace unlg -
0346?@ ‘ :

he man uncion o Ao wlajate e dda
¢« The
Hrangge dala 10w dafa tonveVSioN

Y !

Scanned by CamScanner



N “A‘ﬂb
| o

daln  supervistop

T bus and

amd cald @ajnr._a:..@pna: )

inerjace Hodels'-

data lines , oaddvech Lnes
ar otocimh—

bt

The Ijo bu cengel o da
and’ Cor0l tines Rach peripneral device  h
fach 33?6 o_mSn.E. :.&

addvess omnd  conlo) am%:n& wa_.s “he J(o BUL: ?m.ﬁmﬁ
e  pevipresal ooty

O _

Nith  an _:@Tnm uny -

Ahem o:& providet n,,d:ncm‘ .fo_.

It also mJanraimnm, he - dala,  jow amdl ncmm:_.mnu

ne Gans|et belo en w@a?g% ond  PrOCEBOY -

he Ifo u¢ from he proceso i« alached B ay
ﬁ#i intey 1:3 o Communicale Lith a  pasticulay

device the vama;o. w_oam, a mmfnm acldres ©N

’

the oddver :8..
Mhen Abe ..3?.18 delecte (T oin addren  TF

actvates +he path pelveen Jhe lowt q.am.gi.

A deviceg-

T/o buses versus Smaoi bus -
+ 4o addition (6 communiCating with Ilos dhe  procenor

must communele With  memory unit -
¢ WKe dhe Sjo bug, he vnermory bus contalns data,

addyes, .,_Sn: wile conhol linet-

¢ -hat compule Lases (an  be vied

' There ae 8 ..CD.{

b Commur (-le  NWith rmem vy oand 3lo.

by we wc_um::.m buses 1+ ohe +9 remory anc!) ohe

fov J/O-
'» use oOhe common bus (o1 poln 2639“ ard /o

put i have meﬂn_om ConhD! (ipes -

ii> used ' ope Common b ot TEmor ond Tfo

Nith Common conhol \ines-

1 ]

.Pi:n?oso.t Qula  trans|eti-

The banay ows_o.%o:n in a o_..Q;P‘ m«»rr.:... ar-

_i means & cloeks 1.__.3_ mcEia
eneaato: "0 unlk Swh as n.oc arg-

ndjn:a:.. mm& d by

a common pdlse G
To infjae o cefigned Smmwm:mma?_ g, och oY
pelinean (U0 mDn—Gﬁvm—JLij

“‘ran V:\vn*ﬂﬂn— %

&waangoe& dafa Uarsie!

conhiol 9@3: 1t be
A\ Gle that Hme at-

unlk  wequives

ihe oM muNi HN] unly to

Which dan “tarsmiled -

T I AT T Y T m T o Y R O A
M e ——

Scanned by CamScanner



I ghobe I attvalzd by

(s ol i

souwvce amt- |
2¥ Pato pus npz_...m_ dato
703 sowce 15 destinatton
unit

3% obe ¢ achivaled

Nheneyey dat e am.n.,mf.*\

Nith 4he soluvce unil:

J ~ | ]
besfination ambated. The unit veceiing the data o1 sending -he data esponds
R 1hax ! 4 ) | -

ghrobe: with another m_@:& fo Qnr:eE_mn_wQ yeceipt OY Semb

_ e ) | T
1%@_835% 4he daba-  This j—a‘o* QQ.QR:T beliveen W0 ependen

e unilf s Jmm&mm 6 as rgao.hro..ﬂi.w.

unik

\

alOne-

i tsao;rnx_.vw..‘
_ Souvte _Jﬂ_&ﬂ% ?.Qbﬁﬁq M O&ﬂ?uﬂo_; niHated ?D:AAZ.
| Homd sh b
| using tp:&roxﬁ& ,“f‘-lm,ksﬁx snak® g
B - m... w_wv\ﬁ_; ) )
_ o Bel' | | ¥ Y e | sleeds
| urit \.3||T pro B _w — A
{ J Q\io , === - \
Y Nated b , |
y Sshobe 18 actyafed >y _ =
.lmw.?.ﬁmﬁmdd unt- i Il . | Dalo bul _M....{;, fo H \Rats vard ,.Tv;,.\. l_”.. - __
) K DI o — Lealy fry Dafa — = .
» Rata bus taxafe he | Dola vatd| I ,1§_ . , B |
. " unit- 1 B I gat By |
> dalk Yo ‘goutce | Sk NL . Tasy T8 A o
1 destnalon unit -
= stiobe u ,Q%DW& g, Da vaud  is @msm‘&ﬂv. - Rald auepkd bakid U
rheneved dexination . m}_ Soute unite | non_:n.nﬂnL rd destinalion
unt neecds the P . Qate attepied s nomanqo;% unit— . __
. , v data i _
data - ,, T& datination unit meb.ni 0 i _ |
J . Yol ) ted ] _ wm:m-ﬁg rJ .wocqnm c:a. H
, | e

I JFLSCEC e |

The hard .mso,x.:q Schemey provides a high o_mqmﬂ of

?x:u_;m and Ne pﬁv.mﬁa because +he SuCtesyu!

Compleion o} clata  tonsed depends on octve

Vﬁ.ﬂn’._ugda_d Ors both umis .

Scanned by CamScanner



Modes of. 'fans|er &

Binawy 5«939_.0:
Vs sored n memory - Ra

be 705&?.&

vecewed ¥O™ external device

la WansieY o ond c.eB

oL 3 Mmodet-
pevipherals oy In one O\

)3 ﬂaddo_ﬂq:ma Ilo
2y Jnfewopt Anibared glo

3 Riveck memory arem

13lalig

1y pro JG—BSn& T(0t

Oafi sus T 4 "7 gy —
—— ArTel pace 0 By ﬂ
1 M—
| cpu | fdd bus  |fald reqsie ]
| ‘ Qutsvayd| 2o
ﬂ‘ : Tls n:u.ub f _2 m‘ oo 1 Revice:s
| [ Mo wdg “ _.; | A,
_.J_ I A

{-f a9 R

v Rata tansier: from. an T device $6c@: an interjate in
B cpu (s Shoup in Qbove ciaqia™. e device hongjers
rqﬁmn o dota onre QY Q Hime by —v.nn.._sna. on . Mo bug-

Oond  enabley QD_.p <Prn Line-

enableg
UVJ.JQ :Jumcrpﬁm QQ“VJ ..GJQ ng n?;d n—g_.W Jﬂﬂﬂmfme D\—)Q

the data tlepted Lne -

3y Aler hiS infev{ace oS0 sclt . ﬁoﬁ ..rﬁ hside -the

stalug Am&*m*m_ 10 4~ 26@ K

T L e T VA L e AT e ey

s e ame . e e D aade e

y Now -he (pu 1eads -ihe Stalug .:.omm:; and Checks
Ihe cnd CARI S is A data tansmiied porn olata
:a&ﬂ&m b CpL- ond sefs  the  {lag bit ™ 0

$ The Gansjer Of cack _v_%w wequites thee wnah uelions

b veads e staluc 2egisia

195 Cheek Ahe Stalus o} 4he faq

y Read -he dala Ammmﬂmfa-.

Disad 5%9&0 -

method 18 usetdl i Small low

» programmed S(o
B rronmtor Q

speed c.u.jmc..ﬁm‘w Ahat - oye dedicated
device no:,_.s:oh:* nlt is .,32_.&..3,# Ffor T..@J %nﬁt
noadc«n_m because -the cpo s Eom.z.ad trre while

ownnx_fno the fag inslead. of doifNg  SOMe other

&nw—..: tadkq.

.1?.3 17&...394.1@ 16 this s ._-JﬂM‘ﬁC—.W u.—J._TNDvmb .ﬁc

2y  Omtarop- mitiated 3o~

A altenative Yo Cpu nozm.fgiq 3o1€x._3d the

fb& & W et tho _:Ewnﬁ ingorm  dho 33173

Nhen & s wmnarm B “nansjen dala: This wmode
0f Wansier tes @4 jaably -
it doeywot

Nhile the ¢pu is sc::.,:o, o program
Aowever Nhen -the f%g & sctlo i

Cheek «he »»Pd.
the wmputy ¢ :._esn:*o.r.- wlesopted  pom v.ann%ad

Nih -he  uwent fogamme  and  infoimed  ~ihat

L

¥R

{374

‘o a N

L 5 8 gl dov dcidid

Scanned by CamScanner



%3 hay beep seb b

g doing B
Now <he cp geviates jom Jhat Ob s doing o

Aake (e o J[o tansjen. and ap\a mpelivo

bt aelivng  © ?mﬁo;n _..:onaqo:d.
R.T._..J

Pionly  Trterrupts-
e Slo

i & typical appications +he mumbev oA devices
Qe allacked o he mdw#_a NRitH &ach dewce belng

dble fe 02@.5944 an nBnupt equestt In .”_Jﬁun caye
“he mdnﬁa Mnust detide  Hhich cdeyicet to  seave #ﬂ#.

\

A —v-._ow,._r.w nRaupr s Q Am”_wfms thal .mw#ﬁ_uﬁwrnd

e a _quyzm over dhe Mavious Sowces tp’ defermine
Nhich condlition t be sewiced Jitst HWnen o ay,
Mol vequesE anived  simultaneously .
Devices Wbtk r_,mj Speed) tvansjers  Such as BD&JnZn
sk ave nm_xmv Z@J vyaup._cm y sSlbw devices mcnf
as ?m.._fon.o, no.,ﬁm: low wﬁ.@&ﬁ.

Nhen AE.G devicel Wwlaavpt dhe fat 2ame Wme

Hhe wmpuler sevart <the device with hgh _u..fvp._J.
fist- , - _

@ »DQ..OJ OyD:J:.j\ wv:,oi.aw (- 1 _ )

F1=+ ?:01.1‘\ ,‘:._.5,,.
po - pripuily oulpul

bown ol o)

H ] ' . ]

delenopt  geapert
, f nj 1 Feoy it e py

— 4 e,

i :,.:nr__;\ e Knoueed ge
U

OD‘.?. ns&:d:d method ok waus__.mr.i.u _uioa.,fr conoidi

OF Serar connection o -he aevices -that I..&cmn—..

AN Weyupt: The device With W.wmsnmf priony s w.on.ni
N e fast pofiton , jouowsd by towest privvil - devices
Up' dhe deiite  With dhe lowest prion , Mhich s
Paced last \n Ahe chain.

fHom he above 0:9&..93 ,» “he nlevmupt vequest
\In= s commen b an devices. amy device has
e inlevrupt signal erabes +be nleviupt Input in the

Cpu »

The cpu .nmvoiu b an nEyivpY .ﬂm)com,.n wé nsnr,._?w

Inteopt acknowledge  line. e acknaol edge signaf
E:a:.:acaf al  devices . .

14,7

SRR T TR E BT YT T

EEY TR

Scanned by CamScanner



.

BT © b amad
I ;
P

x
LasS

T
P

Lo ol O, g0l

FETLEYE v
LRIV

185

=
e

- S BEL SOOI TR TN

- A
Divect ¥emory NeCaisu- (DMP)
data betweeh O fu_nw ...:::.oq

diar and 32430;4 '

¢ e Nhanegyer oF

device  Sueh as S?a:i.n

Ojten Himited 7& the Speect ©f the opu-

Ak
-ﬂun:d‘..:d the cpu from Aha  path anel 14 -

’ ¢ diyectl
pervipheral device Jojﬁdm. the mMemory bu C Y

, . ‘this technique
Mould inty he  =peec] O wansjey . ‘This ¢hniq

Vs caned dyect Memovy AccEw

¥ gL rau
00213.- oVn 3_93."13 he cpv 5] ,n.:n. : .

DN ncsficuvm;,

N0 conhol O bugel. How dhe

.pn.—xncm ovey kjnc gﬂnlﬂ .40 _,:QAJQGAG Whe ._.<n‘jrﬂre:.
ad..la\qq;u..

"
|

l:.ul.?_ between TGo desicel and

FrAn PawrRAaIL e

Br e Bu Peguest
Boy e Bus Qrany i
Bt wequest and  pue grant ave b conw o
3..@-,:_0 th T_.\:I::. dhes AR dnajey o he  Bug
et thput s Ubed by e bIK conlollev D
vequest pu for conhol of BUSES s bihen nia

input s aclive y Cpu plvey odelyery bug edala bug,

Pead  4i0ke tines inty IOT e dance State .

that  means e ootpul e Atarpenected from ke

tpo:
.Dr?-_ hia Are .‘q-.u artdate s (21 a.m:.)ﬂ o .-Jdo.:j

Ine DM CorholleY dAhat & hu%el ade s ZGJ
Topedante

< , B Azzanle
Hhen dhe DMK terpfnates ¥€ a::,:w.; desabhles

dhe bue Tegest line - Mow *he cpu dicables e

tontyo) Ovey he bues ovad Aeluing

'SYL J.D.?. favkes
1o W13 oownal 2.«.9403.

DD conwollet (-

A IR .

Scanned by CamScanner



Bootnb mulitplication Algpith® T C pge e sulbplcond = 0N 1)

_ 24 TOulipier 00t 7
. i - _ . e iy
3t (nf A | @ G- Dpoaten |
14 ,11f|1'|\l||\._k|.|31 ’ . . T e A H *_ CopoO co!\| 5] | v.'l.0 gl __
: ..3\ e Q%_ F_.“‘ _ H _.. loo| oo o o H=M ‘
. M mallipl andf M | " - _
| 3 | 11oo 1o | 1 u .‘,EQ# shivt
& & nHulliplie! - o _ . _ w
. . P35 S 8 LU0 bibo 1| (gt sy
_ Ne O . . |~ :. ﬁ ‘ _ @
&, eo i i 4 ¢ |[*ow) | oo | | L Rehim !
d r g : W. ,_ m _ . i
————— ; . * ! |oolo | 1010 | o | LRight shij-)
X R 9 “ 000 /610! | © , tright St} |

OooD1010)

.mJTn LR ITIEET

5« 43C~.r.1_..ﬁ93$ — 010}
b < BCFT__u:n_ — oI0oD

L “ n .y _ ) _ 8- _ Oﬂnun&.od
EIR o s —» |
' H | oo o % pl00 | o _ Tnitiaf w

| { ,
3 00oo 1o ) A H..drTuT;T _
_ M
0boo . oool , _ =
w ﬂ O , A—f-N
2 | ‘o ooor | | o _ ,
O | ) + sh & 1
. | Rignt shy |
1) oo _ \ w PSPV
| i
\ o510 1000 _ \ - CRight sk w
fvo | eoo ooe | © | RN,

-~

e D=N-)

Onswer = 20000
=161 = 20

Scanned by CamScanner



Dwigen using M.wmrc:p..n- g Non Lesloring
=
| A . ,
o

nuJo rilhm-

Scanned by CamScanner



r e ‘gw"mmm?.m IR R R T R R —"

. 10=3 Poonyia { ITIStLnt 00b § | E - Ry b .
Do (7 t Yoo s er | ftowehay for MAIBDP anp subliaction -A!zaon thent
lo- Qwidesd) 5 1010 (&) NN
5. ohisoy —» O (8) 4 Subior tion opeiation fdd opmiation
Mol B it ; ', — : enin f
N ‘ ' T Wiraera o ¢ ' f,”,-,&,r‘j,/—;; rem B
b || tony | — o i
) l:i’.!‘,a'.‘,' d nf | pddend n g | et
Oferatibng A Q . N ' 1 =S i N v
8.0 8o LAl 0".‘ — . = o ™
4rttiad vake  ©00OO ®\0to UBARK ’~ C £ 5@ — I%/ As@&;\)—‘~
Qo 1 _——L { — A‘ﬂL*;Z. LI
| it gl o0 ©o0 oroll g TP e
i Qo ovade— )
| N h-R 1ito ©l0_[o] A
ASEREN 0000 | ©00 f:\:", :
— - a n o - | hZ
9o ; k
3hijk teft- 00010 100 [o] % =
/ s !
hén-g EERE % d —
‘OO[E c'id& fw:z.»o‘I
AL N | B
+8 bbO o 1006 W lﬁ___
- e N I
. - e
s\“kk le\t- g0, ©o00 [] : [ . _( n E ‘/: /_f/,
P ‘ - 0
N -8 ©oo\b oooTT =
[P 'ed -
HEM8 soow A I = :
Shit g ¥ - | Dt A
(A 00100 oo = ' 6o " 5
fenog T T a— ,,,‘;,;m ° S &
0 ®o| | ‘ el by
3 O i R -
q NI | ! R
2} O @ l = /../ k A
Yomnalades Qotent ! -3 ~ 3 )
| b : N
00 \ N \ I
- -
- \
[\( “ ‘ k¢ IR Y
) 0
o oa sy
v s
.‘.& G ¢ 9

Scanned by CamScanner



Ladedi dusd

88 WS B

£
3

s
2k

1507

i 8
i 4

13
2.

SIS Ly

e

Cache M@mon",— Proqram and daly ‘
"W‘"“’;a the ~ are placed & > The basic  chavoetinstic g Cache memory s W

Y the active mrem® |
averaqe memon‘ time Gan

lost actex Aime-

\.QSE , small’ Wemoui e ' ‘ ’
e total execulion tim, = Thewfoe Ve fikle o np time s Naved) i ordey
De aeduced. hus 1e¢,lucmc’ ] 1
all Mmemor [3 i 0 Seaych MmemO wovds @ cache Memony -

e} the proquam. Such a \isk sm y . 5 m* ,

rv%fen(d al a Ccoche merﬂ)"‘l- — The Tvonsbcvmauora o dala  pom main  memony,

> 1 s le ) bween CPY ond  main mc"’“‘f 5 cache memoaq (S me{emco to af wapping paoCely
M = :

A ftyshatd  Tn dhe {iq- here are dhyoe Bpes of mapping procenes e

Procedmet I cache memmc’,
main
memD“’
ECLES P

cpd Y disedalive Ma‘,(;\nta

cache
memoﬂ
512% 1L

2y Qhect Mapping

3y Set mSociabive P’!Clppl'nfi

/> e perforroance oy cathe memory & K‘“‘w"‘"‘"‘i Memonl ManO‘ern\' Rordware 6~
measuved 'In tepme o @ ‘]uon\l'kf (lled  yrp Ratio. ' Memony maﬂatacmenr Stlgkm & o coveckon of-
/ Wnen the cpu acjers -y Memory and finds  4he Nord Hudware and  software poceduret or —
EOE % W 0 b b iy Varieus  programs mefidi”‘a i he memO'y- The
/> e werd {5 Mot foond ' Cahe, b s in mai Memosy Management Sofawe is a past of an oveay
memory and % coonls ag Miss: he rato @ he Oporating sy stem available b computers.
Numbet of Hils clivided by tota cpo References o Memoy The basic Components ©f @ Memoy management
‘\s to“e& .H;* Ym:o urﬁl" ane '~

VoA {auility fov d(dnamfa g(;'ha1a that maps

: . -
Loqueat  memowy. ae*qvwﬂtex n© ph\iwq emony
ocldYeWne

2% A va\sion Jov ehmﬂno‘ gommon POgrams

sfored (a mermon.l, by ifperent alers

Scanned by CamScanner




