A 1 gl 15 g gwli 15 i ol al il b@,}é’é

h T M
gl a5 g U1 e &1 S 32 51 ) She &y Jusiug gail i T\
JB—'PIE‘!:! 4ol Fo 3 hud 2 (4289) (19037 (o By Y3 it Ygw Ofai
JUg—uwsls .
550800 Foreols (5 komo 3 w3 Ol g

Leo( (ohduaniz) |31 p yim i gapolS (oo (ASaizy) Gledlbl
i) 2yl e s — WOVFY i (41331

PN U NA CO M Y 1330 35 51 55) 35 guolS casigene (51331  35) 35 gunolS caniigen d i 39 WS/ (S &l

Sl jlxo ool Gl eiilo 31 oo lasiw!
s ©yle opl poiino -1

T:R2<—R1,R1<—R2
o o5 S b el Gl o1, Re Ry ol g0 lsims azl T=1 5120

oS Jie Rp Ry ols lgimme cand T=0 a5 olSod o 5 (5 e Ro R ol (Glgime wsl T=1 51 Y

oS wle ol |y Ro,Ry ol oo glgme - F

Tl Hlow plas’ @ by yo 0y S -y

B3 A3 B2 A2 B1A1 B0 A0

Y Y A

JEJ

FA a2 ma
| Y5 I )
6....‘7 0asS B9 Y o..\.;.;f@_? Y Ls.d;\c)i*u‘)ﬁ‘ﬁ o..\.;.;féo_? A
GWY o..\.:_:S@.?-f tshufo..\.ufd.v).a_'j o..\.I_IS@.?-V

A 1) axio ————— " AODARI VY

1¥q.—1) [T Jlwowd
PNUNACOM 29— sy glsg—mdiils 3 ol il


http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

VR Jp] Vg g e Fg 3 o ol gl il :@é{g_—

S S
gl a5 g U1 e &1 S 32 51 ) She &y Jusiug gail i T\

= 1 K
JH F’IE‘:' o $o 3 i 3 (4893) 03T o) Dipmd YO oo 2 Y Igu Slusi
Jug—iusls .
& 5 al5LL P oolS (5 5loxe 3 033 Ol g

Leo( Asuasz) )l 381 o yi— 35 gumolS oo (oimsmais) Oledb
) (ol S g cwaige — NBIFY isuase (4158

PN U NA CO M Y 1330 35 51 55) 35 guolS casigene (51331  35) 35 gunolS caniigen d i 39 WS/ (S &l

fand 0 plmil o a4 ) Ao s o =¥

v |
Il B[ [ }— @ [S[a[F ——r0
Multipler pipline Address pipline

BoA &)1 g0 S5 0 po e - ¥ BoAallgo,w )

B oA i lo oys - By A al)l g5 ()15 0y sl ¥

Sl oIS axkad il dlgl s Sy 50 ST s0e Yoo 33105 6y B S SHUS Slass —F

Yo W Y. .Y \Yy. Y \Yeo

o gl b oG )0 lei (o |y ST plod S (0 3105 1) AST G BN 0 Aol b (guy e SO 50 -0
...\g.)ﬂc,.waqd.,).ﬁa.\.c\nlg‘dsjh&w‘51)4I)J}oncﬁcﬂ&'l}élt;.a,&&}bﬁhnsylilg,uhé
A= O/AY WY FIAY Y o )

langads o)l ) 995 (69,9 42 o Jlosl Wledbl owig) (b 4dLB Gl oigYb Ad LA OlS 5 S5 )0
fudl oo Sl axclock JUKow Jlos!

CLOCK
A ¢ B
X | I .. ]
CLOCK = _’—

ks

Vo904 /149408 A =

A Y axio 1120 —) £ g0 Jluwow

PNUNACOM 29— el olsy—mdils sy uhel Ll


http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

A 1 gl 15 g gwli 15 i ol al il b\‘_\l&@b’é_

NI
gl puads g U1 3l e &1 5 b 231 (@) ke & pi> izl igal i50e |\
JB—'PIE‘!:! 4ol Fo 3 hud 2 (4289) (19037 (o By Y3 it Ygw Ofai
Ubg—uwls .
550800 FarealS (5 lono 3 w33 gt

PN U N A CO M Y G151 o Gl 5) 55 9usnls’ owitigene (51391 o 3) 5 gunolS mrckigeo 3 v 3 WS/ (Tl di

Leo( (ohduaniz) |31 p yim i gapolS (oo (ASaizy) Gledlbl
i) 2yl e s — WOVFY i (41331

31 plonil (g (o0 y25 polic plaS b 1) (S duw 53 (o dw @ b S Y
(Full Adder) 18l ples 00isS g ¥ g AND 58 Y (Full Adder) 158l ples 00isS go> ¥ g AND 59 )

(FU” Adder))‘)'é‘ |DLQJ 0asS (-_.,o\“ 9 AND u..f s .¥ (FU” Adder))bB‘ ‘BLQS oasS (-_.,o\“ 9 AND u..f q .Y

Sl Cawyo ¥ (F938l g BCD iy b (c2udd Jolw ouicS 39y —ouidS g 3590 y0 & yle plas —A
Sed oo hb gl ¥ S938l easS 5,5 - 0aiS rez A 5 S Jlae Y
Dgd o b gy ABCD suiiS 5,85 - oS gex ¢4 5 JoSo Jlae -V
.o)la.; S ¥ @3)3‘3BCD oS B —ow@?oﬁéaw Al
bﬁmswk_g‘)bowMfdbugﬁ))hn‘..xfc_..mboudajm30”60}‘%]5&&)‘..\.@ ¥

INTACK asCyl 51 Jud 9 0310 CPU ay 1) iy cuwlgs 10 ¥ oliws a4y 3l a1y dddg S ) olSotws p 3 JSib 50 =4
ol plaasled oo Jlw,l CPU uslg as 00 )8 cdl o Yoliiws

VAD1 VAD2 VAD3
DEVICE1 _DEVICE 2 DEVICE 3 DATA BUS
pi po p po pi po —
INT
CPU
INTACK
D oo 00l Fuwly Y oliws CanlsS j0 4 w5 ¥ olSiws Canles o s sl )
D9 (0 0318 Fewly ¥ ollws Canlgm 10 4 o 9 ) olSiws Cewlss o a4y o] A

Dgd oo 00ld Fraly V olKiws Cewlys jo 4y Lass T

-6

D9l oo 00l Fwl Hlerea ¥ g ) la cslys o4y -

A Y axio 1120 —) £ g0 Jluwow

PNUNACOM 29— sy glsg—mdiils 3 ol il

Vo904 /149408 A =



http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

A 1 gl 15 g gwli 15 i ol al il b\‘_\l&@b’é_

P N |
gl a5 g U1 e &1 S 32 51 ) She &y Jusiug gail i T\
JS—"P'E!:! . Bt g (409) 303 oo BrRp YD2 Wiy s
Obg—zusly
GI—>050L

5 guolS (5 Lo 3w 30 ) Gt
PNUNA COM ¥ 133 o 520155) 5 92olS cuoditeoc (1381 0 33) 3 gupolS” omockigen § w38 O/ Shwaand &l
— Y v..‘ :

Leo( (ohduaniz) |31 p yim i gapolS (oo (ASaizy) Gledlbl
i) 2yl e s — WOVFY i (41331

0 - ol Sl K 1 FIFO o 55,5 oo 2,15 4l 30 byl &5 b 3 9,y 45 45 ol Mg 5 L FIFO iy Sy o e

28,5 JB MMl 5L Ky 53,5 MM JB 3l Sy ads
k(n—m),k(m—n) .Y

kn—-m,km—n ¥

m—n -\

, ' k(n—m),
’ ) ( )

SuiS (o0 cyo |y JUS! o guis Wl plaS Cuwl WS auw (g1yls DMA suiis J s 1)
sals wby -¥ Jyss ols Y aals ojleds LS Y syl ols )
S50 opol A YFPVY ibin uy0T madlashs 45 (590050 05 JSb (g0 Ao g (g dnad i S y0 1Y

Sl plas o7 Hlado g Base wls 0gd ans 5 AYFAVY

8
segment page Word
Logical Address
R1
R2
R3
R4 Base Address
RS
RO
+
R7 12
BLOOK Word
12 8

bF--5R3 oLy ¥ oYY, R3 obLs ¥ 0f-+ R2 o5 Y OY-Y s RZ ol

ool HRaelwi Sl 31 pimaw 9 Al OIY b ply Cache alidl> ojlusl o YYKx 12 o pd aadls a5 S g0 jo Y

Db Wb yads Cache aisls> aols o Jgb oS

Vo ¥ YV .Y v. v ¥y

A F axio

173031 oo Jluow
Jo—3 Ial_n_.'-ul_:,_;&.il.} —aysbol il

Vo904 /149408 A =

PNUNA.COM


http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

VR Jp] Vg g e Fg 3 o ol gl il :@é{g_—

S S
gl a5 g U1 e &1 S 32 51 ) She &y Jusiug gail i T\

- N
JH F’IE‘:' o $o 3 i 3 (4893) 03T o) Dipmd YO oo 2 Y Igu Slusi
Jug—iusls .
& 5 al5LL FolS (5 5loxo 2w 38 (o gt

Leo( (ohduaniz) |31 p yim i gapolS (oo (ASaizy) Gledlbl
i) 2yl e s — WOVFY i (41331

PN U NA CO M Y 1330 35 51 55) 35 guolS casigene (51331  35) 35 gunolS caniigen d i 39 WS/ (S &l

5 $3lmo o o b 5wl als YK amio 031l g (i 17 (S5 (30T (Ldd 5 (i TP (5lmo oy (sLad ,51 ¥
el plas’ page. word, Block gla cus slasi cails 595 & ygu0 4 (59 jud

S3lme ol
page word
gsi’)"‘s L}")"T
Block word|
page-12 word-=11 . Block-6 .Y page-=14 word-10 . Block=5 .\
page-13 word=11 . Block-4 ¥ page=12 word=10 . Block-5 .¥

oS oo 2l 1y Ojyle plas ) Ol ygiws oS asioo (gl aiy il S (pbls (2,8 L —10

PUSH
PUSH |B
MUL
PUSH C
SUB
PUSH D
DIV
(A/D*B)-C -¥ (A*B-C)/D ¥ X=(A*B/D-C) .Y X=(A/B*D-C) .\
Sz 325 @) RPN L glus 0l (ol 5,1 Joleo -7
y _A—B+C*(D*E-F)
G+H*K
X = ABCDEF —*—*+GHK *+/ .Y X = ABCDEFGHK —*—%+%+/ .\
X = ABCDE —*F —*+GHK *+/ -¥ X = AB—-CDE*F —*+GHK *+/ .Y
N A 510 aio 120 —81 g9 Jlwos 1+1+/1+1-09A

PNUNACOM 29— el olsy—mdils sy uhel Ll


http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

8] plogal il .-:i\“é’é-.

o1 ol )U5 g il )5 ==
iy gl jo= 0 ’?ﬁ‘[ﬁ"

Cowgl gaasd g (U1 (im0 4 (uS p2 (5,1 :(E) e © pa>

W

JH F'IE‘:! o $o 3 i 3 (4893) 03T o) Dipmd YO oo 2 Y Igu Slusi
U—uwls .
& 5 al5LL P 90lS’ (5 koo 3 ¥ 3 O gt
PN U NA CO M ¥ G133 35 et 5) 5 gnlS sawaior51331 o 35) 5 ol a3 g 39 WS/ (Shwnd i
B I Lo (Shouaiz) 381 0= gapolsl (ouaitend( (Shuaiz) Oledb

JPWE TRVED U] JE ARUSRVRVIREWR VIR LA TA) | GPSWE PRVES @Y ST

fuuil o RISC jgiws aasine 31 4y 35 plus —1Y
9y o0 ) 4 Opais (Jg wes (s plxl (pols IS oS Slhgtes )
ite Job b Ol jgtms JB Y
QS e (6, alatls o e wisles 45T il giws Y
o5 Lo (55 oyl g, -

el 3 IR O ygeo drg gl AnlS ST ] Ol g S y8 ! (s YT dodS YAFK L alidls uslg 61410 5 gumols S —1A
ADDRESS REGCODE OPCODE I

Xighos 45 :OPCODE

WS oo (B 30T 1y i guaelS A8 s y REGCODE: 64
ol alidl> 35 Josdlygsws Wil ! o yof ADDRESS

Tlaw!l plaS” 398 5 gumolS Jordlygimnd Copd sl WS ol Cou Slows

ADDRESS-17 ¢ REGCODE-6 , opcode-7,1-1 .\
ADDRESS-18 s REGCODE-7 , opcode-7,1-1 .¥
ADDRESS-17 ¢ REGCODE-7 , opcode-6,1-1 .Y

ADDRESS-18 s REGCODE-6 , opcode-7,1-1 .¥

Jok diz o i 4 o plosil (bOOth) g 45 Jlose! b B = (101110); 4o 1,A = (110011); 0 6 puplgss 51 —14
Caadd plxil wUAA/Sub  Jos w4 Shift

4 Add/ sub , 5 shift .v 3 Add/sub, 6shift .\

8 Add/ sub , 6 shift .f 6 Add/ sub , 6shift .Y

1990 —4) pgd Jluowd 1010/1010598

PNUNACOM 29— sy glsg—mdiils 3 ol il

A 1P axio


http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

8] plogal il .-:i\“é’é-.

o1 ol )U5 g il )5 =
a . oo o
gl a5 g U1 e &1 S 32 51 ) She &y Jusiug gail i T\
& F'IE‘:! o $o 3 i 3 (4893) 03T o) Dipmd YO oo 2 Y Igu Slusi
Jg—nls .
5> blS,gl,:- FolS (5 5loxo 2w 38 (o gt
PN U NA CO M Y (1380 o3 il 55) 55 guolS’ cwiiigeo (51331 0 3) 5 gupalS cawdigeo S v 90 WS/ (Shwadnd 4
b LS o Leu( giickgtia 1391 e yigmsnls gomnin( siipaiy) eS|
Hao)e hdiniz) lyz] sy swiideo — WOVFY isunis (31
Tobl (o0 3 gaolS Glodondlygimwd I S plas 4 bgy oy 5 Jordlygiws CIB Yo
15 14 12 11 Q
0 110 Address
byl 23 ol gl alabl> Jeadlygrus -V i (B oyol ¢ gl alabl> ol jgiws N
S Jodlygis ¥ ritins (20 93] (29,5 —(699,9 Josllygiass T

feanl 3 ol SIS Wiz a3l ygmeels ;3 AC < DR, DR < AC &lidos 5 4c goo ploil g1y —Y)
ol 5 el Gl g Jilas Y el 3 el (b e JBlas )
Sl el Gl 4 i -F i el Gl S, Jolas ¥
Tl (oo (3ilo (put y90 SUS 4l Jaly 5 ganols 3 Jowdlygiuws plas ay Loz o 0 RTL —¥Y
DT, : PC & AR,SC¢0
Al ho i 1,38 5 il Y iS5 ool 0y b lail LY

byd g olezidl ¥ 238 Gl Y

el 3L3 gl ojlil ax> b s Aodlosy a> 3 Ao K5 by )17 L s VY b SO g3lw ooly gl =YY
RSl > 99 4 2 J d ) ? Sk ) 2 Sy

cwl LYY Y sL Vs Y ool S VETY LS, LYY D

ool S VETY S WL VYT ool S P sl o Y

S Al 3Ium (oS (gl 00 by RAM 12848 sl alisls b ol Y+FA oo b alidls usly oy publys ;51 —YF
¢! p‘..\f RAM ‘Sl.b M‘f 30 g0d DECODE 6‘)'3 b,]a} Sl eua)éi uul.a bs]aé Sl QL.: S 90

FaYag ¥ FAYNY .Y farag .Y favas

S plaS 31 O3ba 1y ygo ol B ogs (o0 a8LS! Jordl ygsawsd 43 sus 0310 ywyol 4 PC gguizmn oy 10 a5 Loallyguws —¥0
fusS o0 oolisiw! 1) B sl b (yg0)]

JUEVRR s ¥ NERINE )

Vo904 /149408 A =

1¥q.—1) [T Jlwowd
PNUNACOM 29— sy glsg—mdiils 3 ol il

A 1Y axio


http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

A 1 gl 15 g gwli 15 i ol al il b@,}é’é

h T M
gl a5 g U1 e &1 S 32 51 ) She &y Jusiug gail i T\
JB—'PIE‘!:! 4ol Fo 3 hud 2 (4289) (19037 (o By Y3 it Ygw Ofai
JUg—uwsls .
550800 Foreols (5 komo 3 w3 Ol g

Leo( Asuasz) )l 381 o yi— 35 gumolS oo (oimsmais) Oledb
) (ol S g cwaige — NBIFY isuase (4158

PN U N A CO M Y G151 o Gl 5) 55 9usnls’ owitigene (51391 o 3) 5 gunolS mrckigeo 3 v 3 WS/ (Tl di

s SY g

0 y05 1Y 2 03Il g aeds PR S0 5 o507 (sLadg ands AK g 5lmo (w0l (slad sly1o (6 lxe alidlo mowmmms S )
Sleoss 3o gl 1y dmiuo ads Sluws ((Cawly 3 oz 3) b axdio 4 ) Slega y 43 g5 b ol VK axio
. Cansl plas LRU GFIFO
Foa¥9 91V 979V 9F 90 919 gV gV 5B oY

oAy a2 (o0 plil ) (Jos az ) e asS aseie Y
10000110 0111 0010 194:1. 2100
e e I
r BCD ADDER:| | Bch appER = BCD ADDER.
L5 B 1]
L 0 1 081 1
gooo

oy Y.XY usS dumlixo 1y 395 & ylee 45 dooaand g (ol (3 4 (61 4ol 3 A yOT dww il y g 3 oLl b —F
X=(A+B)*(C+D)

ST 2 A T gmdgi |y gl oy Cagll addg ylo o gl addg 51 —F
o a5 VuVF CusS w3 ABLCD gla &lS 6l 1y aidl> auw la 8L b o535 bas —
A A axio 1920—39 pgd Jluows V1o /11 B3N

PNUNACOM 29— sy glsg—mdiils 3 ol il


http://pnuna.com
http://pnuna.com
http://pnuna.com
http://pnuna.com

