Scanned with CamScanner




__ VIDYA TTferefaeias ,_____.;ngﬁ__s:r@wmx

Clock

R _T .

R

| R
I ' R3
i - R
B == RS

3‘ - Re
| ' : R-

| | Load — e
(7 Lines) SELA {_~ MUX MUX s
§ 3x8 ‘ A Bus B Bus
i P‘ Decoder :
)
| k| ‘{'“*
| SELD _— { . Arithmetic Logic Unit
S (ALU) "
§
)

.
Output

o 1.1
smc‘rla. ﬁmmﬁﬂmwmﬂ?mmﬁmaﬂhﬁﬁm

JaT WX MfAIESIZ Register Organisation T 44y (CPU) ®, B9 BORt (Mam Memory)
3R 3 (Cache) H F7 I (Register) 1 STAN 32 ST 31 TR (Register) mhfr CPU
,‘H"rér(ﬁ T ekl €1 CPU ¥ Frfafaa a‘r TR % oreesd (Registers) o %— o

’ Vog;'an”]mer.vlslble Register), Tﬁ st (Reglster) g, S W(CPU) m
., w%ﬁmmw (Refer) fian ST et lith@ﬁagm :
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fﬁ?."l'*’fﬂ S?%ﬁ'il T9-3HY (Pop-Up) m Gﬂ?ﬂ '%‘I -
Register) < W &1 A qGTI S e T 3
ugel 4. AT Wd (Register Stack) & i gfed gwamee
FT  ORET P Register Stack T (Stack) 1 1 =) A}
ST T € e 3 UF HiwE W % T 986 (Memory Words g (Regicter
e 5N T (Organize) o 51 w3 1 59 12 & T e

(Register Stack) & ofidh S (Block Diagram) &I S¥l T 8—
Address

| 0R les |

|
[ e
-_

—

for 1.2 Block Diagram of A 64-bit Stack

I (Stack Point Register) T T (Stack) & 219 (Top) )
T 4, Bsﬁtcgtrm%l vméaa (Stack) %m (Top) W
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( 'mqﬁaale’m aaém(Stack)tgn@raﬁ, |
@wﬁw% S 2 T G (Read) B 9% 431 BF (Stack) H T

‘, gwumﬁ Push Function ¥ & SP % 0, EMPTY ¥ 1 @ﬁt :
A & i 5P TSH (Address) 0 %1 a9 <1 8, T (Stack) TRl 2 6K 9 (i
5a +ft & RF (Stack) H FIE T SOAT &1 €, 4 Gl U8l 9 Bl (F
FULL= 0%, 39fq 2% 7 78 2, @ 2% (Stack)ﬁgmezmim(pushoper tion
a ©F (Stack) ¥ el I Al 2 |
9 FWIA (Push Operation) & FME=d 1 & g TSRS (M '
frafafaa it (Sequence) I WA feran s 8—
SP« SP +1 oF Wizl (Stack Pointer) % A FI aR|
MI[SP] < DR W (Stack) & 2T (Top) W qw I TS (Write
If(SP ='0) then (FULL « 1) 4 [ oI %% (Stack) "R T4 € 3 If¢ X TN &
EMPTY « 0 T (Stack) @rett & €, fafgd #2
a7 T TES W Gig (Stack Pointer) SP % T 1 1 ¥ gl w1 €, e
T3 29 (Top) &I fafed ¥ T¥=q DR méamﬁgtfmaa »
(Address) @14fd M[SP] T TEZ (Write) Y| F&1 M[SP], SP ¥ Hifaid USH (Adds
A 32 (Memory Word) %1 &S &l €1 B (Stack) H T8ell T, T
R el B €, 9 A sp 0 W T T €, W 5w @ e
e FULL § 1 JXfer & 379 §fth ¥ (Stack) H T T fora T &,

| ISt EMPTY ® 0 gU&d U |

Functnon Th Hﬁ Eh:l @%" (Stack) i
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ﬁzﬁﬁmqﬁmaﬂ
Operation) F ¥ TeT Terd I et

weet B. AR R (Memory Stack) P qufa AR
‘Iz AR RSP (Memory Stack) VF (Stack) Th WA m‘é (Stand AlbEe]
Tl 2, T & BF (Stack) B CPU A [ gt Ten T HER (Random Ac
ﬂiﬁﬁ%ﬁmwm%l T (Memory) Eocl I B (Stack) & ®9 H
(Processor Register) @l W% @igl (Stack Pointer) % &9 ¥ M Wﬁf"@%
Emfhaﬁmmm%nﬁqmﬁmsﬁwﬁﬂ(@mpumm )
=% m (Stack Segments) ¥ T Jef¥a foan wn % i

7@ F0gX AURY (Computer Memory) 1 T ARA—3aH (Program), 21 (
(Stack) ¥ fasfira fiFan 0 &1 M H1E=L (Program Counter) PC SHM %
T 81 W IR (Array Register) AR 321 F W (Array) i Fofed asm
Pointer) SP ©F (Stack) ¥ 2T (Top) ! fafea a1 g1 5 B
ﬁm@W@HW(CommonAddressBus)'@ﬁ@ﬁﬁ%aﬂ?ﬁ@@
% fo T4 (Address) ST U TR 21 el (el & IR farelt e = -
faw pc =1 SwEM fFa S R

Address

_ l RRASGEET T
i ¢ | 1000 s
Program | . W
(Instructions) i R
A ) | 2000
7 g <
(Operands) |
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fodor =1 971 F1 % fe
(Control Unit) &1 :
3891 (Instruction) 1 I (Format) 1 AMAT6: U5 3
fafia feren sman 2, S 99 (Instruction) it 929 (Bits) 1 35 o
R g5l (Memory Words) #1981 &=iel W&t (Control

Tl B T HIRES (Instruction Format) T U S 9 A 6
1. TRIM BB fBes Operation Code Field 78 Wiee A SH @it
(Operation) %1 aftsfid =t 2 a
2. B BYes Address Field 78 ieg HH TSH (Memory Address) S
(Processor Register) I W& &dl 2l =
3. HrE BYeE Mode Field T8 Fieg A8 (Operand) 31Idl Thiged TSH
fifyem SO % qaF &1 IR HT
3171 fae wieeHd (Fields) 1 3y foavi fefedll & ffen ST 21
T+ 999 (Instruction) F 2ATRIM HIS Bee (Operation Code Field), T g
I TG (Processor) ¥ fafir=1 SfL9=A (Operations) 1 gRAId T T;
(Add), ®21 (Subtract), FEAH (Complement) 3 foree (Shift) | T RO
Field) & < it faed (Bits), i3 ™ TEH (Address) H 3RS (Operand) F1 T F fafe= fe
1 g e F 4
gt A (Computer Instructions) 81U IeifEa fed T A
(Memory) a1 THET Ifsr=d (Processor Register) T ISR
(Memory) a1 9i-gd (Operands) # T TSE (Memory
(Processor Register) Al Afaied (Operands) 1 AT T
) ify) foran ST 2| 7fset U2H (Register Address) R foeH (Bits)
er) Bl &, 5 CcPU % 2R TEH (Registers) 4 frdl T
6 TEET I (Processor Regist

L
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C TR '{TGE'{ (Accumulator Reglster) '3 3=ﬁ'{ M| Xl,
(Memory Word) &1 Wef¥id & 21
A ST 2RY ARSIV (General Register Type Organis:
(Instruction Format) § v &I A4 AT US4 Hiegd (Register '-di&e
Bt Bl T YR % 21efed TSIV (Arithmetic Addition) T STHTE AT
Y e weffa e o1 wwa — ”
ADD R1, R2, R3
I& 39 (Instruction) R1 « R2 + R3 3TR¥A (Operation) %! J&f¥d &l
(Destination Register), Hiq e (Source Registers) Ty E aﬁé LED a, IgE
Fields) 1 & & 99 | "2t 1 fFan <1 Gar 21 316 FE9 (Instruction)
Add R1, R2
FRIH (Operation) R1 «- R1 + R2 ! ¥ HLa %I L3 fdw (Instruction) b
{21 U2H (Register Address) &1 & Ieeifid (Specify) foan T &l 5
Teeiael TE9E ISR (Multiple Processor Register) A ERes CAR e (Mov
EilEED (Mnemonic) MOV % G TN Hh EARSLETE f<9 (Transfer Instructior
31: fW (Instruction)
MOV R1, R2 - IR
SHTRYA TFAEL (Transfer) R1 « R2 (3198 HFeeX favm o 3R %6 A R2 <
T 2| TI% 289 TEZHRA (Transfer Type Instruction) H &l (Sourcs
@] qiTifa 3 & f?ﬂ!?ﬁ @H‘ﬂ’{ﬂ (Address Fields) @i 3TE¥ahd
TS TSR 72T (General Register Type) SFTE2T & SHZHRM HIHE
ECCilE et ‘ﬁ?{ﬂ (Address Fields) 1 @ foan S é‘l '
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STRIA (Operation) % (Stack) & a1 219 U2 (Top Most) 3AE2H (Items) 9% TeRAT1 STl EIRECtl
(Instruction)

ADD

W (Stack) HFHH F a1 fohdil T2H Hice (Address Field) 1 ST¥M #Te (Operation Code) &I
39 SARIA (Operation) % G B (Stack) 1 ol 217 &2 (top Most) HE&ATA &1 T (Pop) Fh
SIeT S 2, 3 ATES FI B (Stack) F 2T (Top) T U fean S 21 = W SR
(Operands) wF | B ? (e 78] 'ﬂﬁ‘ﬁ?‘a’}? (Operands) @] GdH & fou e E‘s‘;’ﬂ Hiee
(Address Field) ! 2Ta99sd1 921 2rdt 2|

==t i TR A SRS (Organisations) d 9, FEHdL FFYIH (Computers), [hEl Teh ol
TEM A B EE) m TF H Afess AnfAESYE TR (Organisation Structure) & 'T!?l
(Features) i THLEA (Combine) FTeh JANT ?I 3TRI0 F T%TQ Intel 8080 H TIF T2t ?TT" %
o 9 L{dﬂg@ld{ ST (Accumulator Register) BT €1 e (Processor) H 8 700
(Features) ST{el ISR BT SANARSYH (General Register Type Organisation) F R 5= U1
(Features) QEP{W <89 (Accumulator Type) & 'E;T%f %I Intel 8080 THET (Processor) b @EF
Wig~{ (Stack Pointer) SR T 2w (Memory Stack) p| 91 (Push) 31 g (Pop) w0 & 3
29 (Instructions) “ 814 &1 iR off 251 Do § Do SiffRse ] (Stack Organised CPU) STe
SR Q—é’? 2189 $7<RM (Zero-Address Type Instruction) Tl B &l '

FE T A TSHS (Addresses) ! &N & 996 2@ & o0 29 Frefofed sdmufes 2o
(Arithmetic Statement) &l B HiN—

X=(A+B)*(C +D)

39 HHISHUT & &H Y (Zero), T (One), BT (Two) 3N A (Three) TSH (Address) H1 TR &
B HUI| TN ALdHfeF ARV (Arithmetic Operation) T FERd &1 % et 89 ADD, SUB, MUL
3R DIV f&1 (Symbols) &1 S -2TET AT (Transfer Type Operation) i NSO e = for@
MOV &T; B9/ (Memory Operation) 3R AC ST ¥ TIH (Transfer) FTH 5 @ LOAD W
STORE %l YA 31| B 98 A L ¥t T2 ¢ [ IR ATR=gH (Operands), A, B, C 3K D & 3R
I HI JIRT Q_%H (Memory Address) X T Hl’ﬁz&ﬁ e S|

uee 8. dH-vgw fdw, @-udw fdw, v -udw oy aun sra-udw e &) wHensu)
JTiT Eﬁ?-Eg'\q aret f9E91 Three-Address Instruction %fP@H THIHRME HRHS (Three-Address
Instruction Format) I YA & ] FFX H ToI® TSH Hies (Address Field) 31  STRER
ISR (Processor Register) &l T sae (Memory Operand) i Jef¥d &Y Tl iy T
GICE (Assembly Language) ¥ @ &1 S S X = (A + B)* (C + D) ®I T HG '% 39 9N
T foar T @1 Fel W% W (Instruction) F WY LR TiHw (Register Transfer)
Eﬂ?}? (Comments) & I yefdi feban T B —

ADD R1, A, B Rl <« M[A] + M[B]

ADD R2, C, D R2 <« M[C] + M[D]

MUL X, Rl, R2 M[X] <« Rl * R2

T g T T @ o e 8 < SR TR R1 S R2 e e e 1 o AL 4 Bm

fafed Q@H (Address) T gIfad A g8 (Memory Word) #1 weffig % tar 2
gﬁ—@ﬁ ERSECNE THE (Three-Address Instruction Format) &1 &9 I % C 3§
SFEFAfeH-TRA (Arithmetic Expression) %1 8¢ %14 1 ur a1 e &, 9 =1 sy ki
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. ) TOS « (C + D)

. MUL TOS < (C + D) * (A + B)
POP X M[X] ¢« TOS
W& HPF (Stack Computer) H Uk HeH{TH THFINA (Arithmetic E
fere, efisRtor &1 R qiferst 29 (Reverse Polish Notation) % &4 ﬁ
Bt 2

yoel 9. TR ME (Addressing Mode) & 31U a1 HFIA 87 $5& TRUT (Steps)

H! FHIS

3d< E’éﬁm WS Addressing mode &l st f19 (Instruction) 1 TRIA Hies (Op
Field) I& sardt ? 5 -1 3TRYA (Operation) faan S 21 fed T SmYE ( bera
E2es AN RUSE=R (Register) g4l TR € (Memory Word) b ﬁ'(f&ﬁ 2 W UfiTH:
foran < 2
U™ TiSEEE (Program Execution) & R 59 THR A (Operand) Sl T 2,7
(Instruction) ED @Fm qre (Addressing Mode) W el e 21 Q‘%‘W T?I?::F{ (Addressing
TS I = RN % 57 g1 s (Operand) <1 THT (Reference) F Y TR |
C[nstr%ucnon) ED @F Hics (Address Field) T 3= (Interpret) 3l B e M@eﬁfﬁ‘ﬁ
Sl gl
FEH (Computers) ﬁﬁﬂﬁﬁf@ﬁ@awﬁm‘ﬁ@ﬁ%m
(Addressing Modes) bl I R S R

1. 388 (Memory) T Wig=X (Pointer), ¥[J FUIA (Loop Control) % foTT HS=H (C
I H 3‘3!”31111 (Data Indexing) FR wEm ReehyH (Program Relocation) ED Eﬁi q12
(User) &I gy d8fefafe (Programming Versatility) ST =TIl ey
2. figw (Instruction) Bﬁ@mﬂ Hhice (Addressing Field) R ﬁl’&! (Bits) &t H@lﬁm
fafa= wef&m Ared (Addressing Modes) % Tz & fog, @@Waﬂ@ ‘
(Basic Operation Cycle) Tl THZ! TN HFALL FU2E I2 (Control Unit) T SR
_ (nstruction Cycle) 8T 7 T & fore feseT (Design) T2 1 31 RN m
" Cycle) Tem: Frefefaa d wwoii # fawfod e 8— -
* 1. ﬁgﬂ (Instruction) & HATD (Memory) q ¥ (Fetch) Exdl
52, -';_\v:-',f (Inslrm:twn) & fedlg (Decode) ey
Instr “’on) ‘ﬂﬁ Eﬁﬁﬂ{é (execute) ﬁil

= |
\
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€ (Disti fct Bmaxy Code) EITI EEIRIRSIGIN] T

ode) =1 SR STRYA &g (Operation Code) 373‘( TS 18 (A
%5 ﬁ’ﬂ{ﬁ‘m m%, %9 (Instruction) F1 fafsr= wehT % Tefn
ufafie forar < gehar @ 3R seft-sdl w9 aif%@mmﬁ:{am;
3% (Instruction) ¥ F71E4 (Combine) fFam s 21 '
qaaﬁqéﬁm g Wieg (Distinct Addressing Mode Field) e TRLARA T
@1 fifera ot 1.4 3 gwian mn 8—

Opeode | Mode | Address I
'F?Tﬂ' 1.4 Instruction Format with a Distinct Addressing Mode Field

T8l Opcode 39iq SR &S (Operation Code) STl ¢ o -1 SARIA ﬁﬁ%
Ties, HTRIA (Operation) ED IGLESICERED m (Operands) FI Al (Lo
ST F1 WA 21 Address T i € AEwTS 6 €, Fe € 6 Hhdl @ S Tel il A
(Address Field) ©, 9 35 aiqd © f 72 B910 TS9 (Memory Address) SHFal
(Processor Register) ﬁwm%ﬁwﬁﬁm%ﬁ?@ﬁ?ﬂﬁ@ Y Al
T Tl & SR T Biee (Field) 379 fosrg T2fim Arg (Addressing Mode) ¥ I8
Iqesy fafy= qéﬁm Tﬁ{ﬂ (Addressing Modes) TA T Tﬁ@ (Modes) ﬁ'@f %,
Hee F IEEHA TE B 21 3 (Modes) E—3FEEE (Implied) 3R $HfSTE (Imme
sl 10. 7S € HIS (Implied Mode), zfifeue W€ (Immediate Mode) a1 3f
(Register Mode) P gHIRTI
| X SRR WIE Implied Mode 39 WS (Mode) # 3fi9l=g¥ (Operands). fes
e &Y ¥ IR B &1 Sl & oy, Hirciae TRl (Comp.
Th 3Fcllzs Ore few (Implied Mode Instruction) % Fife W (Instructi
QEF{Q@ET (Accumulator) T RS (Operand) =it ®9 9 fean %l; q
6 9 gl TSt T6T W (Register Reference Instructions), T TR (
AT F=A % 3¢ TS e fdw (Implied Mode Instruction) gl
(Stack Organised) F¥Ze & H4t H-w2E fEW (Zero Address In
. (m Mode Instruction) '3 i 3#@'{8 (Operands) ¥
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- 18 VIDYA UTICiC el QUEST@_N BANK

R

20 TrE (Mode) § #TH7EH (Operands) HI9Y (CPU) ¥ Wed (Registers) H & &1 Fa¥
(Instruction) H & o el Fies (Register Field) # gm fav ey (Register) FI AR
(Select) ToRar S 2 S f% &9 13 9% ¥ f& R fa2 (Bit) & USH (Address) BRI 28 Trored
(Registers) ® & fdl ol T 1 AT (Select) TFaT <1 Thell 21
yget 11, YR HSREE oS (Register Indirect Mode) T JICETHAC HIS (Autoincrement
Mode) & uRuifta FHifom|
35T forex m 21 Register Indirect Mode &9 e (Mode) T fAdw (Instruction), m
(CPU) ¥ TF TRt &1 Ieoifaa s1afq TIEwE (Specify) FTdl 2 ofir 39 e ¥ AU (Memory)
T fe3 T8 = (Operand) & Q?;'Fl (Address) T =it 2 {Fﬁ &2l b, ?ﬁ T R ¥ =S
(Operand) 7 &1 TS (Operand) T2Y (Address) faa e 21 I AR 1S fw
(Register Indirect Mode Instruction) 1 T A T Teol IR (Programmer) IR 'ﬁﬁﬁiﬁ EaN
o =fen f% fowe F29 (Instruction) &R 3RS (Operand) 29 (Address), TEE TSRS
(Processor Register) a9 fear m %l
=T m e 1w (Register Indirect Mode Instruction) <l &4 <9 98 % f T et
1 TR (Reference) 24 & ot 9 (Instruction) #) TSH Hegd (Address Fields) ® F9 K|
ﬁzﬂwmﬁﬁmm%mwﬁﬁﬂa@ (Memory Word) & TEREE 1B (Direct
Reference) 23 % fou qerienss &9 ¥ s foc@ (Bits) 1 SToRarehal g
ACBADIT A Autoincrement Mode I8 TSI IePae Ue (Register Indirect Mode) & T
& 31 5 3T 9e & fF 3El A (Memory) 1 THIHE (Access) FH ¥ foru TRt &1 @M & &
¥ YT A F E TEH, THE HEA H ZAFIE (Increment) 3191 feshiH=< (Decrement) T
ST 21 STe USeT (Register) | Hfﬁﬂﬁ Q@'H (Address) Tt 227 39 (Data Table) ) T (refer)
T 2, A 221 29 (Data Table) ¥ TeI TFIT (Access) % Ty I § gk (Increment)
Al feshim=e (Decrement) ST ATEIAS @I Gﬂfﬂ %l 3'{13?[ Eﬁf\'ﬁ'_v—' (Increment) HAgdl fewim=
(Decrement) TS (Instructions) ! eradl | faal ST Hehdl 2l
iy (cPU) | Fueiel gfe (Control Unit), T 3% (Instruction) 1 TH Wiee (Address Field)
1 5@ FEA (Memory) H HW=€ (Operand) F U FH F U A ol FH-HH TSH Ries
(Address Field) ¥ fean @1 w1 3fRg (Operand) F TSH I YR HLdl 2 3 Ff-=+dl 7@ &
w34 (Address) 911 &, G BT SRS (Operand) & TSH (Address) i O St < @1 fafes
wfim WeH (Addressing Modes) 1 T ¥ fou 9 sevas @ fh FEW (Instruction) % TSH
ST (Address Part) 31 FR¥ (Instruction) 1 TFFE FTd ¥74 FUI (Control) % ERI ST fohd
S Aol A Q@'H (Effective Address) H = o s fFa T @fﬂ"‘[ IS (Addressing ")
3 R0 el T O 3 WG T HER TEE (Memory Address) 1 NS 37afq SR
(Effective Address) el Sdl 2 Wmﬂﬂ 21y fAew (Computational Type Instruction) o
(Operand) T T3H (Address) SHFed TSH (Effective Address) BrT 81 St
weet 12, ghira $ (Bffective Address) ¥ 81 87 $H% UwRI
; gfdca BgW Effective Address  gi%ed
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(Register Indirect Mode) H qfeafdd 81 S ’%l
god 14. 99 e TR Are (Base Register Addressing M
3z % e edffm #Ig Base Register Addressing Mod
(Effective Address) I e A & A€ 9 (Instruction) Ed Qéﬁ ‘
(Base Register) % F2 (Content) I SIgI ST 81 T8 TSRS T
Mode) % THHF # 211 8, 99 A< ¥ ¢ iy R 9 aren W
TR (Base Register) BT 21 37 a1 & A 34l MO A HI K
FF=T (Index Register) H 3729 & (Index Number) ferd ot 2, f
@F (Beginning Address) Y gl Wil @ 319gfq 7% AH 49 (Instruction) & T
grafua 319fq fTAfea (Relative) Bl 2| g =T (Base Register) H ¥
E(rm GG #R e (Instruction) & Qgﬁ @ (Address Part) 'P-f a9 ‘Q@'ﬁ B
fegwigi= (Displacement) If&rd A 21 el B W (Array) & i
% (Fetch) &+ & fag fafq= 39 (Instruction) 1 STAN &I TSl €
yeel 15, Pueld gfic Bt fvaa R § safird fi s wsr 87

JaT @A giie SIS’ Control Unit Organisation  Ueiel e (Ce
TR ¥ S (Organise) TH1 ST Thal d—erea™s Hveld (Hardwired

AEhIMETS W@ﬂ (Microprogrammed Control) |
1. ETsaraE Huger Hardwired Control  BTEARIE g (Hardwired C
FifsT (Control Logic) %1 T&H (Gates), ¥y (Flip-Flops), TSl
fefies Hfza (Digital Circuits) BRI PR foFan Tl &1 SHeH T
SRV F ST T HT WG R S geRdl 21 39 afg fesmea §
 qe ¥ wer @ SR (Wiring) # OREfid e gEd 2
- 2. HIgHMIRS ESU?IFI Microprogrammed Control  HISShISEITR
ion) W VS I AN H FHoL T
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| CISC TE RISC ¥ qer frefafad 8—

-
i [
- Lo
N2 o,

g execution <IgH #1 reduce AT é‘l

Y THE RV =% el gl
mﬁﬁmgéaﬁé‘w@ﬁ%l

Scanned with CamScanner




Memory Organlsatlon

T R b R T el L

TIUS ‘3" : mﬁﬂgsﬂﬂwmﬂ E
gee 1. fefsrea svager A A6 (Memory) Y srmawas 87 _
Jax e o fefea ®vgex 1 221 (Data) IR ST (Programs) &1 Gferd T@ % fert
Savad ggdt 81
yee 2. feftrea svger A R 99 yam #33 & fo fbasit 2t &1 s
Jux fefoea vvgex # for 760 wem %01 & fau ure war it 79/ &1 393
gege 3. Ay (cPU) fem yeR 3 AN F Trd A @ 87
JaT  ®9Y (CPU) ¥ T WK F1 HERI & T o Tadl 8l
m4ﬁmﬁﬁﬁ%mmaﬂmmﬁtﬁqm@ﬁﬁﬁﬂwmmﬁ

33; feareds & Seher %1 gufera T % forg sifferrerd 3R (Auxiliary memory) %1 ST 2R

[ _
. v W@ET: @Y vd dd sadla uea

Ueei 1. FHR %A (Memory Hierarchy) ®! fr3 ufga ww=msg! !

Jax o ot $rge ¥ foqd 9o HEES (Memories) &A1 H1 89 HARI S (1

Hierarchy) mwmm%l R 3I%H (Memory Hierarchy) ﬁW

 (Memories), =it Y= At &Fal aTeh Sifeserd #RRI (Auxiliary Me

‘ ﬂ‘g@ﬁﬁﬂ(MamMemory),ﬁmﬂﬁalﬁmﬂaﬁﬁ(Pr

‘ miﬁﬁm(uchemmory)aﬁnﬁaaﬂwﬁ%lﬁauﬁm
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2.1 % T HEUICll % SHR HHR SIFH (Memory Hierarchy

Hegi_stérs_ ¥

A

4

Cache Me_rpor_y .

A
Y
Main Memory

ilhg 31 ¢ ==
Ar )
, T

‘ e o

Auxiliary Memory
forx 2.2

fias 2.2 & 79 2@ T ¥ fF TR A siffaiert A9 (Auxiliarly Memory) Wi <IN T 2,
7 50, T fefeet FEeE WA 2 I e AU (Memories) B Hod W el € S
TGH YRS (Priority) s Ta¥ ®H Edl 21 39% qQ 7 HAK (Main Memory), fomgat #md
SHifersiel] H9R (Auxiliary Memory) T A Bt 3 He el Hed 3R Tl mmﬁ
(Priority) 3Tei B1d 8—Registers, S fo HI4g (CPU) ¥ W9 92 (Circuit) ¥ & 598 T 8 B 1: '

¥ AR (Main Memory)
fopelt Frogex F #9990 (Main Memory) 38 FFE FI Hgd VR g2 (Central Storage
A 21 T R ST A T 3 S g (CPU) T SR 6 SR T 81 98 A
A1 & 227 (Data) F1 G FT T & SR sHH T TG A €Nl €1 T DI Bl A

i (Memories) &1 a1 & faQ YefiFreaey g2HIcE Afhed (Semiconductor Integrated Circuits)

1 SemT fEa < 21 39 B (Main Memory) & ST JEA: frAfafad 2 #9RIS (Memorie

-

(1) Iveq ‘QERQ'FI TAR g4l i (Random Access Memory or RAM)

(i) T A T #19e I9 (Read Only Memory or ROM)

Yoz g9 AERY 31¥ar I (Random Access Memory or RAM)

9 (RAM) ¥ €21 (Data) 1 Tefard fean < @ 31 €W 39 22T (Data) 1 0SHA
o e & i et 3 (RAM) H 9 32 (Data) F H 0 TR (Ac
: féhed (Integrated Circuits—ICs) wm*mﬁmﬂ 3

Dynamic) |
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: fast 2.3 % 128 x 8 I0 (RAM) 1 =l SR (Block Diagram) e
718 foem Hgid 1 952 & 128 F=H (Words) 1 2 iR 3 7-
foem =t FAESERREA 221 99 (Bidirectional Data Bus) &I &

Chip Select 1

Chip Select 2 ,
Read 8-Bit DataBus
Write

7-Bit Address

a3 2.3 Block Diagram of RAM Chip

7] 9% (Read) 31 W22 (Write) 3792, S #mf 31 2wifen T 21 Chip Select
fer M o T SR §, S AEHEEE g1 g4 S W S e
=11 5128 (Control Bits) &1 YA 7& AT TETrE B 2, 9 FE o U
S fo9 &1 =1 5T 2, 99 36 W AT (Read) 3191 TgE (Write) & fot fmmes
fopan = 21

RAM FI FHETE| 799 fou feifwa difee 1 e H—
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BIeT NSy 37T ETEIUT WA-TEdTd A AR 20

3@ 79 U9 (ROM) fau & faug o : T hey = ey
a?ﬁ ﬁﬂl T['E[ (ROM) fzrq a'[gf] ?-ﬁ( Chip Select 1 CSH

W W (RAM) Tog &t & wifa gt
kil %I fee s+t ?(Lﬁi? | (ROM) & e 512 8 <> 8-Bit Data Bus
¥ Read % fo70 @ AW fFAn W ey
gadl §, gHfeT €21 99 (Data Bus)
:ﬁm?ww\ “miﬁ S”f__i ?:Om 5 2.4 Block Diagram of ROM Chip

RAM & o faes o wehdl ¥ FifH ROM F1 St a7 Cells ¥ T4 ol €1 512 x 8 &
ROM f&rd 1 =i ST (Block Diagram) faer fas o gufan w0 2

el 9 fiz 1 TH (Address) Wi fapen < 21 g & e & 51 foafd B @ % fog ge Cs1=1
3 CS2 = 0 B STEYEE £, 37991 221 99 (Data Bus) BE-3°e (High-Impedence) it fefd &
T < Forg ) S T e feaf ¥, 99 9 e 3 TS (Address) BRI I T e i
I W vaed fwar W 2l

yee] 2. A9 T2 AU (Memory Address Map) ®! alfere afed Fweas fafEg|

3Tt ﬁ"ﬂﬁEﬁﬂﬁqumowAddressMap mmﬁwﬁmw%mmm
S W AT e ) Sk TN o FE € ¥ TEH RAM A1 ROM 1 SUCASH & STER
R & Memory 3N Processor %&qwmwm% BRIl aﬁ@ﬁm (Addressing) FH & fag
U e F FerE o S 2, foe = TS T F e T U2H (Address) @ B €1 3
difefshT ! Memory Address Map FEd &
W%W,wwéﬁ%mﬁsmmﬁwsﬁtsmaﬁ?.}?a?mowlaﬁamm%l i

RAM 3% ROM Fiehul % fo@ Memory Address Map frifRd 8—

Chip Select 2

e

9-Bit Address—— ADO

Aferent 1

Components | HexaDecimal ’ Address bus

Address 10 9 8 7/ 6 5 4 3 2 1
RAMI1 0000-007F 0 0 0 % X X X X X X
RAM2 0080-00FF 0 0 1 X X X X x X X
RAM3 0100-017F 0 1 0 X X X X X x X
RAM4 0180-01FF 0 il 1 X X X X X X X
ROM 0200-03FF 1 X P X X X X X 5 X

@Componentﬁmm%ﬁwmﬁﬂ?ﬂ%, 377791 ROM| Hexadecimal Address e §
e Fd &) THTE (Assign) T3 T TSY (Address) i HiH1 it T 21 AR HieH H Address
Busunesaﬁqaﬁﬁq?ﬁmmw%néﬁﬁr@aw(AddressBus)ﬁmam%,mw
IeTeLol | Had 1ommﬁmmm,wﬁ§m6mwmwmﬁﬂﬁm
Tl'ﬂl'%ﬁ(@OW’HW%IAddressBusLinesﬁxﬁmﬁﬁﬁm%,ﬁ%mﬁqﬁAddmss
# S T2 RAM o & 128313331%31&3@7Addressmaﬁaﬁm%momﬁqﬁf512
M%sﬂwﬁ9Addressmﬁamm%iﬁsﬁwﬁsmmamaﬂt@ﬁﬂ :
ﬁWWIZSW%,WRAMEﬁHRWWWMW%l%1283132%\@@% i
¥ forw 7 @9 F S & Tl 36 FE ) O 3 T S ) - e Address ST 1

w%‘,s?mszf./\ddresswsﬂsaﬁwﬁmm—wamﬁmmnﬁ%?l |
m%ﬁmdmsswmmmuﬁzo%awmmmmaﬂw&mmla

%1 S R TR
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7o o9 & 23 T Hexadecimal Address 1 Address Bus Assignment 3 @
oot <1 el €1 Address Bus &1 <lig o1 wR-AR & 99 # fawifsd feman

Hl T Hexadecimal 3% % gNI YSf¥d fan <1 dahel 2| Tgell Hexadecimal ¥
TRl Ul & TSTae 0 929 0 21, ST S 9-12 Y€ FI N Ll 8, T,
12 STE 1 I §29 0 1 T Address Line T &3 T x %1 drerd € fof Smer! e @9 0
TR 1 (stfeman) % 2 _
gee 3. Wiy (cpu) A A FAewE @1 R afed g My
JalT '\'h\ﬂq'é AYRY &1 HAFEE Memory Connectionto CPU -~ RAM # ROM éaqaﬁ%ﬂ’w
(Data and Address Buses) BR1 CPU & I €1t 21 Address Bus 1 feel &R %l &z Chips A ;

CPU
Address Bus F
16 - 11 10 9 8 7-1 RD WR Data Bus
I p !
Decoder
3u2 0
| ~ CS1
> CS2
f 128 x 8 oy
> RD RAM Data [«—
| WR
> AD7
?* oS

VL l Y Yy
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i s St e T
2 zgep fHICOT Address Bus H 10 A
: 3 RAM B <1 TR ROM H &2 Tl S Chip Selek
%lf lowjﬂq;rf;:glaﬁﬁq(ROMﬁReadmﬁTm%l Q&ROM@_
i gg[%?ﬁ%, zafey 398 1-9 Address Lines i forT fadt Decoder & 8

%,agﬁufmmhﬂﬁaﬁa&ﬂmwsﬁqu

qeeT 4. FE® AH (Auxiliary Memory) ol asrzfuuneﬁ a?rngq;ﬁ N
sar  Gead JER) Auxiliary Memory SHAET faeed o qEd: 3 7
(Auxiliary Memory) ihafes feeh (Magnetic Disk) 3R #fes 29 (Magn
== (Magnetic Drums), HTfe® T R (Magnetic Bubble Memory)

574, RAM 3799 ROM H

(Optical Disk) #i W& FI (Auxiliary Memory) ¥ ITEL01 ], W 56 90

Sl .
. g A9 (Auliary Memory) 1 FTASOTCR = GHe % ey, A (0

(Electronics) 3R séa@ﬁ%ﬁw (Electromechanical) fae=d (System)
ZaIf 34 feamEas (Devices) & Hifdeh 707 & Sfed (Complex) 2T
faRmal SR $© AH G SR qoFT B ST Hehet B .
et fearsd (Device) & q& 01 TEFH HIE (Access Mode) , ToIH 2BH
(Transfer Rate), &Hdl (Capacity) #R & (Cost) 2 )
i HIS Access Mode F7eX ¥ ferd 221 (Data) ! fhd &l
HIE (Access Mode) F&1 I €1 98 S WK I Bl o
andom) | UFHH HIE (Sequential Access Mo
TR
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4 feer (Disks) S FHEOIY | TR (Permanent) &1 3

T fohan S 91, 3% @€ femF (Hard Disk) el Tl €
F% Wil fe&F (Floppy Disk) 3R #idiee fex (Compact Disk) &
3y

sl B, AAfe® 3u (Magnetic Tape) W Tféra feuuh foRaut

FaT AWM U Magnetic Tape HHfe® 20 (Magnetic Tape) 51 S 2
Tafead (Electrical), Fehfshel (Mechanical) 3R o3l (Electronic)
Foifew 29 gffe & fafd= 9m &R 39 | fR=m F69 F e ST
(Magnetic Tape), tfess fiarifen Hifedad (Magnetic Recording Medium) F 3
@i (Plastic) F1 TH T 2 &
<21 faem =l Tfess 39 (Magnetic Tape) W frafes TH<H (Magnetic Spots) F B
(Tracks) T fsrte fan w1 @1 wmr=a: @) fae (Parity Bit) & 19 TF PF
S ¥ form 7 e o foew # UE W R ST A 81 S e (Seq
(Record) 3% T (Read) FTH & foT Weli® 3% (Track) W Te/Tze 2% (Read/Writ
ST 2

ffes 39 A U, Hae (Forward) ST, frad (Reverse) AT 3R -T2 (R

T 21 79 20 % YE iR 37 & U faum e 92 (Bit Pattern) feom Bren 7, ot &

fiF 27 =7 a7z St oT< el B

U 2 F TS (Address) H fiehi€ TR (Record Number) 3R e ¥ Hiad &

of Characters in Record) Gfffard gl # fi#te (Record) 1 AR HF=d (Fixed)

(Variable) &1 Tl 2 gt

7. wafyufed FEY (Associative Memory) FI srdfaft aﬂ | A

;’g saRmERa R Associative Memory STTF il Eﬁ'@rﬁﬂ ql?ﬂ%‘ém

Applications) ¥ #HII # Ffawd At % ST (Items) 1 G&A i SRRl

feu, W e H THISUE AR (Account Holder) I H 3iR TRTE Ve (Accc

¥ fou T WEE H GUEd THEUE T (Account Numbers), # S TS

ft sﬁaﬁwﬁﬁﬁwﬁmaﬁ@aﬁ%fcﬂwmaﬁ@m ;

S e T 1 fE s e i weH @ fore e T
(Sequence) I T Sl 2, AeqTETd TS EQ'H-(Address) WWW 2

T St 2 e i aeed T fae ST & fRel SRger

= & T TeMReA (Algorithm) T s &

& Q@'ﬂ (Address) 3'7 W "

ged (Item) Ell?f g5 B o
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jmmi 34 . VIDYA UTfCTCTETGS QUESTIGiN BANK

Y e & (Word) F1 G 271 €, 78 U H1E AT A7 o 1 A T @, e, AR
39 9ft FH (Words) Fl TfET (Reading) % foru fafga &3 3t €, f9# =aren wn s wfiwfea 2ar
2l
TAfETfeE HAR (Associative Memory) %! fa919a: THMR @ISl (Parallel Searches) & faw s@m I
fopan ST &1 TAIfgufea HEE (Associative Memory), 1TU€H TS HHM} (Random Access Memory)
g sfss wel Bl €, FfE T9F TAF A (Cell) ¥ LR &A1 (Storage Capacity) & WIg-H14
o T & AU savas @ifed (Logic) &1 &1 off sTavas €1 36 #R0T § THifdufesd #ai
(Associative Memory) &1 SUAN 5] fa1 a1 @, 58T Tl 2130 (Search Time) 1 9Igd BT &HI 3
I TNH (Critical) B STEvFH Bl 2
ygel 8. $I AHRY (Cache Memory) &1 gufa Sl
3dT 9 WERY Cache Memory 3 fafyre s =1 fageyor (Analysis) FTH T @ T4l %, f=
e oIy TH o § B (Memory) %1 {53 T IFS (References) HARI & EE fafd= &=
e & difq 8 5 %I Y % il ARAL] 3F THTH (Locality of Reference) ot Jr92f (Property)
& Y § SET S '%I I I o Tch w2 (Subroutine) £l T'{ﬁGFGPE (Execute) foran s %, ar
39'57 ETFHH e (Instructions) FI 9O H A= S %I EER PR Th 9 (Loop) ET| Eﬁsﬁ{é
(Execute) fera sman %I al <9 (Loop) e feu @ fadam (Instructions) TG H 9 H?Tl’iﬁi o 9In
far < %I 9. e (Instructions) F %9 (Fetch) FH H ¥ (Loop) A gawdH
(Subroutines) T St HAE TR (Locality of Reference) bl AN Bl %l
Iz S ik 22 F GhHEE 9 # T i R BE R ¥ @ e 9@ A, Siha e 2y
(Average Access Time) &I ®H a1 &1 T&HaT ¢ IR 39 Y&R I0MH & Fof TASHEH RH
(Execution Time) 1 &1 a1 5 T&hdl 2| 30 FHR i DI AR dig FHA &1 3 FGR (Cache
Memory) &2l Sd1 21 38 fed 1 fa= =it wifd ¥riyg (CPU) 1R B9 AU (Main Memory) & H&4
SHIRIRSIGI] %I F9 AER (Cache Memory) <l QERa'H 2ISH (Access Time), o AR (Main Memory)
F TFIH 2EH (Access Time) &1 5 T 1091 N Bl KLl 3198 (Memory Hierarchy) H EX
(Cache) i 7ifd Tad 2Ifas Bl 2 37T A HI41g (CPU) &% 3TFTq (Components) F 99H Bt 2
F9 TR (Cache Memory) o gaifyes J4m g arel fey ﬁ(@ﬂﬁ?@ﬁﬁl%,m Jitgd 7o
T 2RH (Average Memory Access Time) TSI W T (Cache Memory) F T EARL
(Access Time) & FHM & ST €1 %% FHI (Cache Memory) F1 3T&R 7 AWRI (Main Memory) %
?‘ ' WW@@E‘[—W ‘TFT% mgﬁﬁ'ﬂ‘ﬂﬁ%ﬁ (Instructlons) aﬁmw%aﬂtsﬁ]ﬁq
T 39 frdwr (Instructions) &1 TEl Sl %“ T SRR} 3HE TR (Locahty of Reference) W ﬂiﬁ
| R |
W (Cache) F FRAMEA F STAR F4 Wig (CPU) H A (Memory) 1 T F3
| 9vESal 2l €, Teel ¥ (Cache) H»:TT:IHTGHHT%I e aifed o€ (Word), 9 (Cache) & S &t
e 'W% @ 38 A5 (Read) F foran < 2 8k AR Wi (CPU) | TS (Address) o won a8
- %ﬁ(Cache)ﬁm?aam% ??rmaécw«d)a?rﬂ'smead)w"
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ﬁiﬁmlock) ﬁ@maﬂ?a—s‘(w(xd) F1 3-Bit § 73 7 € 3 217 (Tag) =1 2
S fofa T 1 o7 ol T S A & SN O YEe s T qga, foR .
F 3R ITF 91 31 (Tag) F1 o F1 AT 79% 2R fee 8MT (Hit Ratio) 3

- wes 10. Ve-wHifufes A (Set-associative Mapping) % G& H YASNEYI

! JdT Ye-vafeRa A Setassociative Mapping SPR& BT (Direct Mapping)
: (Disadvantage) 9% & f 398 U& & 3299 (Index) ¥ fou <1 fafirsy g (Tags) I 5 JBCE
ST Tkl 1 He-THITHTEE AU (Set-associative Mapping), SPa AT (Direct Mappiﬂ@
| G g7 9 21 390 FI (Cache) 1 T4F 92 (Word) T T2 (Index) o foTT 1 S720aT
g Hfeh 98 (Words) 1 B (Store) F FFdl 21 305 T 98 (Word) & 2 (Tag) AT SHH 221 F
j T (Set) H VR (Store) fFA 1 THhar 71 IIAW F forw, ke o 2.11 <

Index Tag Data Tag Data
000 | 01 3450 02 5670

]

777 | 02 6710 00 2340
f&3 2.11 Two-Way Set Associative Mapping Cache

SR 99 # e z—é - qzhqufaa At H9 (Two Way Set-associative Mapping Cache) Eal

Tef¥id fhar 81 39 5« WY (CPU) BHRY (Memory) fE8E (Request) F3dl © I, USH (Address) .
s % 299 (Index) WM ¥ I (Cache) T TIM foha Sl 81 qeager 3= (Match) 3@ ¥ fora 31
) fiFee (Tag Field) %1 21 279 (Tags) ¥ o1 &1 Sl 8 3 afe #% (Match) et s € <, 7@ fee
I (Hit) B1 39 TH{ (Memory) I H2-TAIFAUfZd (Set-Associative) THIT hel Sl ©, =Hifsh 364 TH
e (V\‘Igrd) & THE Q@ﬁ?{qﬁﬁ TR (Associative Memory) T s 3 (Tag) IR (Match) WQT
Hehdl =l
3R 2 (Tag) 72 fierar 2, A T8 T 08 (Miss) B1 5o V2-THIHUT F3 (Set-associative Gache}}
¥ w for (Miss) €11 & 3% 391 (Cache) F1 98 ¥ (Set) W1 ERT € W T T $-32 (Tag-Dat
) T & 7T T QU 271-22 (Tag-Data) i &M 77 781 R TGl (Replacem
W i@~ (Random Replacement), T -39-HE-33e  (First-In-First-Out-F

=l 458 (Least Recently Used LRU) ¥ ¥ ferglt =i sft s feren 1 bt R0

- ﬁmﬁﬁﬁ(VirtualMemory)ﬂaUhiﬂml

g FHRY Vitual Memory SE3Te HARI (Virtual Memory)
Viemo ‘)%WWWW%IW~ li %fﬁ IR
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(S

et 13, AN Adere T 27 v vdw W @) IarEo Tfi
Fee W AASRIE Memory Management B sz T St

TR WA 7R fewar % = S @ H o w2 iR A

m%;ﬁﬁﬁﬁi@ﬁ@ﬁﬁﬂocatemmﬁmﬁﬂéf‘ T

Fal € fo o S 1 feherf T 29 a1 Sred @) -8 9IEE 1 R '

T HE @ TR WS A FE e 2

ST ot 1 A S S vt Pl S ) TR FO ¥ 918 @ e

e ¥ 3 @ =1 suee At =t w©d 2l -

TR B9 FEE A ¥ S TN a6 % Q-9 SUS! Hhd Bl H el ah

W B39 W Process Address Space T T3 T 9 el TgH # T

T4 BN & foma R SRw % #ie ¥ g 2 |

ISR T 32 fae TRfEm w1 T fa o 11 € O TH F IS 0 W 0 x A T & T

S ) MerEe % ARfrwa R ¥ fog 21 qeE ged @ wwd el

st fiem s & T TErRT ¥ T wifad U3 1 e Uod § HY 9

@ 2l |

mﬁmﬁﬁﬁﬂ%m@ﬁﬁﬂ%ﬁaﬂ?mﬁ%a’h?%w:
?@Wﬁﬁ?ﬁﬁ—ﬁﬁaﬁ%ﬂ;@a%w@a@ﬁ@%%l = ”

2. Rafea vd«w maﬁm%wm@mw@a’;;
SEerT H1 FM F 2 ,

ok

143
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72 Teet FAH (Column) H &4 373 frafei 1 Wefia fFan € 3R 99 Fic
ST (Operation) 1 YERTA ol T €1 36 e & STHR T SIS 3R =
(Algorithm) 1 S (Derived) T < e €1 fFretferfad Twiiien (Algorit

T T F T €

FeaT (G TEIReA [(Addition (Subtraction) Algorithm] 5T A A B F
T F ST 3 A TR W A F1 8 @ 94 A B % fow FfEE
(Magnitude) e T o A TR E D A | A ASB RS
g & tgen 9fc A <B%,?ﬁ3ﬁ?3¥‘€lﬂe{Aa§$‘I’W€ﬂﬁ? (Complement)

¥ (Magnitude) T A BH Y A F TR IR I R TS G |

Fre+ (Addition) 3 ¥2 (Subtraction), 21 FI TENREE §HE 2t %l

3 i Sre (Addition) T % WM 21 =fEQ, FE ¥ (Subtraction) ¥
(Addition) ¥ f9=1 81 e, 8l 92 (Subtraction) T gqH 98 @ |

FEAUR AWM= Hardware Implementation =7 A ITRY
mﬁam%mﬁmaﬂtmﬁgaﬁmﬁm
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5 I s =F
B | | BRegister |
TGN ! 5 g = .
~ Y .
Wil Complementer <
A
; Output
I Parallel Adder <
Carry Input Carry
S A
s Y
As | A Register <«—— Load Sum

fam 3.1 Hardware for Signed-Magnitude Addition and Subtraction

a8 W @ TA=d (Registers) A 3R B W 1 faw-Fefd (Flip-Flop) Aq
(Subtraction) % fT B ¥ 2s A= (2’s Complement) F1 A F Qg ST
i 4 (Carry) %1 fiFT-9eTd (Blip-Flop) E H S STl 2 ST 30 <Al Heg
i e ¥ forw s fohe S 21 AVF e, T8 Srargel (Add Overflow)
o 2, Forgil A 3R B 1 1 T A € A il fae (Overflow Bi
m%uﬁﬁﬁ%mﬁsmAﬁgwamm%l
A 3 B F1 Se (Addition) FH F faq FHAR-TET (Parallel-Adder) &I 3
HEAA=L (Complementer), Brg Fra=m1 (Mode Control) % 3TF€R B aﬁq ;i
(Complement) ! TSI 31 Wit Farfed @ 21 #rs FET (Mode Control) M
Carry) aﬁﬁaﬁﬁmélaﬁM=oé,aBaﬁmaﬁﬁﬁw (A
=792 %1 (input carry) i I (0) 2rt 3R T (Adder) ST STSEYE A A
M=1% WBH s FTPEH= (1’s Complement) 3T3<Y< F oifd TS
2 %1 (Input Carry) 1 Byt 3 ST S = A + B + 1 2wl 51

FoAH= (2's Complement), 3 fF A - B & HHM SW S&H W%’l’ !‘,‘-F
gege] 2. grEdur TEReA (Hardware Algorithm) &t wag|

o @EaaR TEReA Hardware Algoriiim BEAR TR
i T AT (Flowchart) SRT SR {2 T 1 2%l
mwﬁlaﬁwms 4 B, ¥

¢clusive O

i
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Overflow

£ 3.3 Hardware for Signed-2’s Complement Addition and !

SR 3 3.3 T 45 T Y T o 3.1 % WA € R, S ST 2
aﬁﬁﬂm(Reglsters)@W?ﬁﬁﬁmwa‘lqﬂAm

i B Tt 91 BR O Wi fvan T 81 AC 3R BR F W ot
a2 (Sign Bit) 21l 21 Foig fe (Sign Bir) 1 +ft 3= farzm =t -
| '* TET (Adder) ! Femrl ¥ STgl SN SR WA 21 A S
i p) V & AH 1 F e s 71 W SMseye wtew
FEEAHH (Signed 2’s Complement) ¥ &{Ua g
1% T (Flowchart)ﬁﬁwﬁﬁf‘aa '

Subtract Operatmn
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aea ma?r N Frel TN B TS W %@ w?t %‘3
M&mﬂ‘) F ¥EE, HiEg WIS (Signed Magnitude)

el 4, o F} TR (Multiplication Algorithm) &t
ona gmaﬁwﬁﬁw Multiplication Algorithm ~ HTg=8-H
ﬁ% g a4 (Fixed-Point Binary) Tl # o,
e & R 1 e ?1 Y WAE % {0 76 T G
22 10110

20 x 10100

00000
00000

10110

00000
10110
440 110111000
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Complementer and
Parallel Adder

fr3 3.5 Hardware for Multiply Obéraﬁaﬂ

o T T 5 A o p R & W Q) o e sC Q.
mwﬁaﬁxg%ww%ﬁgﬁgﬁmﬁrw%

Counter) SC H W9 H waﬁwﬁmwmaﬁmﬁﬁm@r
guné:mffsﬂfrﬁ1mmﬁmmélmscmwm¥ﬁ€ﬁﬁ
fr w8 St T T A T § s 36 G 1 O o S e

WﬁwaﬁBﬁﬁnwaﬁQﬁgﬁmﬁmw%lAaﬂwmﬁm
mrﬁmﬁwﬁaﬁmw%mﬁmﬂaﬁtwaﬁaﬁﬂm
Aaﬁmwaﬂ?a@ﬁzmmaﬁqaﬁmmﬁﬁﬂmﬁzcﬁ
W@aﬁ@?'ﬁlﬁﬁz(Bit)ﬁﬁTEﬁQ?ﬁﬁl’q?(Shift)ﬁ?ﬂTﬁm%ll"
gunaﬁ@ﬁzaﬁqﬁﬁm(sm)mm%,mmmﬁﬁ@m
mélwmqrﬁﬂm%wﬂaﬁaﬁﬁaﬂ—wmﬁ%ﬁmﬁf,
Bl =

gee 6. o1 Hfpar &t E'IﬁTRQFﬁﬁW (Hardware Algorithm

3dT g'lgaml!iﬂffﬁ?ﬂ Hardware Algorithm fa5 3.6 § T ™ Flo

o F TR (Algorithm) =) e fF T E—

- Wﬁsﬁmﬁaﬁ%éﬂ%aﬁﬁﬁi T9: By ¢

. s 3 i T A € A 3R Q F FE (Sen) A

g & aqefera frert T 2 (Bi)
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VIDYA UTfeic{aeics QUESTI N BANK

Multiply Operation
Y

Multiplicand in B
Multiplier in Q

N A

Ag+ Qg ® Bg
Qs Qs ® Bs
A0 E« 0O
SC«n=1

shr EAQ
SC «SC -1

!

END
(Product is in AQ)

f23 3.6 Flowchart for Multiply Operation

gesl 7. RS (Signed) 2’s FEAA & A 0N THARA Ht TG ;
IER WS 2's ST & WY U al g JoN TERYA Multiplication with Signed
Complement or Booth Multiplication Algorithm  <{& TSR (Booth Algorithm), IE~S
(Signed 2’s Complement) 5T fT&fua@ AR 3T F oM HTA F few vt fR S 2
mwﬁm%ﬁ aﬁ:wﬁo% ammﬁmm mmﬁm
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: Wﬂwaﬁﬁmtﬂméi
svzﬁwﬁzﬁwﬁwﬁzﬁw% r sAiferer o F B UREdA 7
‘Ewﬁ‘q (Algorithm) 2s FIATE (2’s Complement) 7 frefud gqrcqs

=/ w0 2 9 Wi B €, FifE RUTEHE $F 1 W T e 8
(Operation) 2! ¥R 1 € 21 I F fAY, - 14 HI 2's FHIEAHE (Z’SCom |
110010 % ®9 & frefa fre W & ot 24 + 22 21 =14 F Wi =
@W@oo&ﬂgon&m)ﬂﬁ%@mﬁmﬂmﬁa{m,m
(Register Configuration) %1 STE¥adl €t <1

BR Register Sequence Counter (SC)

Y

COmpieménter and
Parallel Adder

A

Y
R QR Register
foa 3.7 Hardware for Booth Algorithm

g W;@ e (Signed Magnitude Data) & feta T aifq & %
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yA UTTCICaed QUESTI fN BANK

VID

Multiply Operation
l

l

- -
Multipiicand in BR !
. Multiplier in QR 1

= | AC « AC
AC« AC + BR + 1 —
¥ ;

ashr (AC & QR)
SC < SE=

=
0

. . - C " ed
23 3.8 Booth Algorithm for Multiplication for Signe

ﬁmmﬁmmmﬁanmmann*
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(Initialize) foFan ST €1 St fof 700 H WA nds) 1 1 oIS

e AR (Memory) & & TR (Register) ¥ dran e #1 <ife wep S (Operand) =
fog ¥ T gl o0 a ¢, o w1 e (B0 o @i irefiegs (Magnitude) =
(Bits) ¥ gfara '
- saF (Divide-Overflow) e <01 <y 35 o A4 el et 1 el e (Bits)
! T2 S 1 I A 2B 3 & feame slatge fiery-Fem (Divide Overflow Flip-Flop)
(Set) ¥ femn Sm @ SR o ¥ &9 @ O% fem @ € A A<B & wm-#EER
(Divide-Overflow) T& €I TafAT A % HT ¥ fosmsre B ¥ ° 1 Sreat o i AH G

fepa T 2

ﬂﬁ{{gmagnmde)%mﬁmmaﬁ%mm
F fae (Bin F) GUfeE FU AR E 7 FR (Shift)ﬁﬂéﬁz(mt)wmlz’r,ﬁlﬁ
EA > B, S9% s E ¥ 1§ 31k A ¥ n - 1 192H (Bits) % o EA B 5@ n foed (Bits), S/ai( B &

Fe n - 1 528 Bits) %lguﬁmﬁrﬁmif%Bﬁamarf%ﬂaﬂIWﬁz%anﬁ1ﬁrﬁt

e frR-aw SR (Shift-Left Operation) E 0 Sl %\, ar faursi® & 2's FAEE (2's
Complemem)ﬁs?rgmmwm%aﬁtmaaﬁEﬁﬂwaﬁn%mﬁ:E=1%€lmmaﬁ’%,
AzBm:Q,,1‘1’1@2(Set)anﬁmm%lzﬁ%w=o%€rmm%ﬁA<B,m:BﬁAﬁ
@am%aﬁwﬁwﬁﬁqﬁoﬁgﬁmﬁmm%umm%mﬁ13:#3;{1‘3!116@%!
mﬁmaﬁwmﬁmwéwmsewmwﬁﬁwnW:Qﬁwaﬁ,aﬁ o

JaEe gEa B 2l

Scanned with CamScanner



1/0 3
I/O Organization

wus ‘o7« sifererg AT U9s

- yesi 1. 9T (BIOS) &1 87
Ra FOX AT SN ¥ S SYe STSeYe feH We FI HiaTd F9 ¢ A8 SESIH (1BM)
‘ feq 9M o e F1 9 O 2

gee 2. 0 # 59 Igaxy & forw durR fasar wiman @2
g o Ry S § uE fog ¥ wifea ted #) o1 ferd &1 Bl 81§ 9=H & fou s
g geet 3, ;:rqa weages e arik P @ e ae3 & g - A9 @1 see
!;s JUT  TETA FER Fi A % fEw i A F o e SR e ) S
2, Uesi 4. BIOS Fgl &R gt 27 '
o) SUT  BIOS 1 FRFR TeTaIE W AH-R1eeree I f99 | @R 25 31
[ U2l 5. DMA &1 Q=1 919 1 27
ﬁ 39T  DMA—Direct Memory Access.

@Us ¥ : aY v e 3adg gyos
w2l 1. 91N (BIOS) R wiftra feugoft ffiaw
3UT  FHHX IAld G99 GAUOW SRR W

Scanned with CamScanner



ammmmaﬂqa&m,

1. R st g Rify mamtma.
@ 1/0 feas sit e 2wy e
fearsq =1 3f9a Serdmvm & o &
EIEIERT‘F{?-( ﬁﬁﬁﬂ?{m (Mapped) 1I/0 fes
ﬁn‘lﬂﬁwvoﬁawﬁawaﬁﬁﬂﬁamsz T
mmwﬁa@mwﬁéﬁm‘ﬂs’
mw&mcw@sngamm

il B

T

_"msa%rshﬁml/o%aﬁvaﬁ%é\g
% Al T € 5 o R /0 e
'W%wmm» ;

Scanned with CamScanner




ﬂ' gesl 4. DMA F1 27 DMA R STeT e @ @ faftml &1 aui= il
s) EIZI"QTR' A TR R DMA@

A SR &1 i agd ;

T AT A TEe FO § A € $EH S U s & §9 7 JEn
Wﬁﬁmmﬁ%%m%%%ﬁﬂmﬁﬁmﬁ
ﬁ@ﬁ%wﬁmﬁfﬁmmm%%mﬂﬁwﬁmﬁwﬁﬂamm%
ﬁﬁwﬁm%@mﬁmﬁmﬁl
q‘gqﬂm@ﬁq%mﬁﬁam%ﬁﬁmomm(DMAC)W%IDMA
contain E F 2 S T FE @ F g H DMA iR T 1/0 TeTed FI DM
firet BT T A B

frs 4.1 Simplified logical structure of a system with DMA

3 fos i e e A
i e € 1 58 T foRT DMA ™

Scanned with CamScanner



3 3 geft 9 e e <0 2 o7 59 =i e frga o ® feR e

form s 9 € TH F9 address % U T FB DMA =l % ferw)

DMA Transfer Modes ffaf@d R "

1. burst AT block transfer DMA TR A DMA RS S SR A WA H @m@@
SR 2R 61 S T €1 S DMA W § 9% fokew 9| % forg S S HOLD
37 2 T HLDA FFel %1 3ol el 31 HLDA Fariet sfal 39 feiil &1 oI @ <l 6
DMA RIE2s 8 R =01 % ol # 741 TF byte @l 21 T byte HSH & =g & HARD
) ] 241§ UE T W 301 2 a1 R EQ byte IS 21 9 FHW T Wil STl bytes
1 A Ao 1/0 Fearsy & Teg ZEE HT o 21 W ST bytes i ZEWL F o o1 DMA.
F3eR S € 98 HOLD famet 1 disable F7 31 & 991 salve W # el Sl 2l
. cycle steal T single byte transfer DMA wﬁgﬁ@mﬁaﬁa@wﬁmaﬂ
3| 7% Bre burst DMA & S 81 $1 9% DMA HOLD Ferret =1 S 1 Srsfel € 9 HLDA
feer 1 Rt T T SR S &1 56 HLDA e 28 ST 2 S € o 98 s s W
fipifi 2 oIl € 991 96 TH DMA cycle #1 execute Tl 2l
S T AR F A F 1 S ¥, I 7 T8 HOLD TSt Fi disable FX 1 ® 4N
salve"?(%’ﬁﬂﬁlﬂ!%l
=% we T R 3 foren w9 W fEe o o € 991 STt machine cycle S execute
ERGIAD cothﬁ%ﬁW@W%ﬁﬁDMAconﬂoﬂemﬁ’lwaﬁHOLD LR
Yo & T SR T2 F AR HA 2
. transparent Tl hidden DMA wmﬁﬁstamiﬁmm&m%mﬁﬁf zq
oG A 37 S S DMA 31 2 5% 9 status % S FAR 791 /0 feawd ¥ HeA 321 TR
méaﬂiﬂgaﬁqﬁﬂ,m%muansparenﬂﬁ%lﬂ%m%ﬂmmmﬁgﬁ

"

Scanned with CamScanner



Scanned with CamScanner




‘

Flag &
Fllp-F oo

OV ,‘: SUDDN—»E&%

Timing and Control
Status DMA

| RDWRALESO S1I0/M|{ HLDA
EADY Hold =

Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




.

A (Output) I& HOLD Heq S B T (ackn
21 ‘HOLD' ihon wwre 3y & T 7 e e o

or disable) T2 ST 21 39 W%a =1 w9 10 [ |
ey i gﬁaﬁmmﬁsﬁﬁmmw
INTA (Output) T8 FIZShISIIER ERT 91w INTR Td TR 4 fodt 98 1 9
RST 5.5, 6.5, 7.5 € TRAP (Input) 3 Tl interrupt Tha 31 FHe interrupt

T STl $HZHH, FHR F 1 e @ T o R

Line Next FHZHRT TFTaRIE B ol T
TRAP 0024 t' -
RST 5.5 002C |
RST 6.5 0034
. RST 7.5 003C
U F Y RST 5.5, 6.5 A1 7.5 TH: W T 2] (restart) interrupts 21 3
7T restart 1 WA Ta0: WOR 81 S 21 3T Y Heoh 1 FH fohal 1 3
¥ TRAP &1 Wfgehal Soad 21 38 intemptaﬁwqﬁmmm kS
interrupt enable ¥ wrfod & 1l Interrupts i NfFeha Hidh &9 H T

Scanned with CamScanner




Scanned with CamScanner




“*—— Read Instruction from ———»
Memory
! i
| Read
; x ~—Send Address to—>| «— instri?:tion hlr;l:::zfgn ~—y
8 Memory Byte | to pP
I
Time —>
ﬁj 5.5 %9 I (Fetch Cycle)
9 SR AN Y T G Y ¥ Iy 4960, SR avi  SER, 56 G ¥ o aedi ﬂ
<k At 21 afe FER H T FH (slow) © 99 TW SR fae wmg st o Gaar @1 39 foufg # f]
HIESHISIAEE &I 79 T Wdle HT gt 2 ST qo foh FA § STRIA F1E (opeode) I T &l Sl

B TIEHIEIEET §R1 SRYA HIE & W eI I FAen ¥ =i a1 T 999 Wait Cycle Haed ol ]
HfehoR WERIER A it fq el HA | FETRe FT1 F fTT wait cycles 1 e 2t 21 l j

Weol 8. AIEHINEER 8085 R AITHIMTTR 8086 & g A 3=} Fasy| | ;
HISHIIHER 8085 3iRX 8086 H 3R j
Comparison in terms of |Intel 8085 8086 :
1. |Manufacturer Intel Corporation Intel Corporation
2. |Manufacturing Year 1976 1978 ;
3. |No. of Pins 40 40
"~ 4. |Word Size 8 16
f 5. |Clock Frequency 3.125 MHz 5 MHz i 1
:;i 6. |Clock Time 320 nenoseconds 0.2 microseconds
1 f 7. |Shortest Instruction Execution |1.3 microseconds 0.4 microseconds
| Time
8. |Bus Structure 16-fae v2g 9g, 8-faz Trr 99|20-fye R @ 164 T@
(AD, - AD,) TgH/STI "9 16fe s@1 W8 By
Multiplexing multiplexing
INTR Forced Instruction
TRAP
iR;E"T 7.5,RST 6.5 A RST <

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




3 a3

FICECE HfBEaR 3 FEaaR Te-ewd e R
Tgel & T9F U Serial Computing =1 Y fRa S o ‘Tﬁjsﬁ
Computing ¥ T T # el T Operation & A € T 1l 5
TR B & T SR AT gsar 9@l
Sereone WA B $eee] 83 wEE § 100 sl em € e fIe] o
Interviewer%I%@Wﬁ%ﬁawwﬁﬁ?ﬂmémﬁamsﬁ{,
SER 1003 el 1 e e H W g Sl Ty SN 4 Interviewer
Interviewer 3TeTT-3Te AR 1 $exe] T ¥ 4 1008 sAwadi 1 3=y @ e
Sor F5Ed WHF S o B 3191 Parallel Computing 1 H&4 352V FHE H
| H 9d A | Parallel Computing F oy frefated T—
1. T 9 ek T # e o 2
z.a@aﬁm&ﬁa@aﬁaw@%ﬁ%wméﬁa@mmﬁm
W%ﬁm%,é’mmrallel Computing 31 S {6 S 2 i
3. SerialComputmgﬁW@mﬁm%@ﬁﬁmﬁm@ﬁmm%
Parallel Computing mwwﬁa@aﬁ = 2 Gehd T
4.mmmmmmmwﬁzwmsﬂmm%l ;
= srsiRel S PC T WUE B € Parallel Computing T T BRI € TS €4 TR Proce:
Z[ ®, 9= &4 Core (FR) i Fed 2l

ged 2. ﬁhﬂa@%ﬂmﬁéﬁ?%mﬁmmﬁaﬂml
3TT Wmmﬁmawwm%— -‘
1. T 3&8¥d & fete For General Purpose T SEET S d B & o
mﬁ@wmﬁm%mm&mﬁmmm
6)) faserg (Synchronous), (i) =11 HdTe Pipe
2. fafdre 3G27a & fete For Special Pupose
%faqa@-a%wﬁﬁmm%w%
(i) @fEsE (asynchronous), (i) fgeifash (Systolio) |
gesl 3, Ursudrs(-1 (Pipelining) 2 3Ty @ T 87 SHE e (Stage
qETETET T TE SR 2 fomH TH Ope

SaT  IRUEs Pipelining
Problems faanfea & fean Sial 2 31 gl sub problems KGRI GRIRSE

TR THCE THh H19 execute B i ,
e s & T A, “Pipelining TH TH yferan & foresl €y & T
< 2 fored fb gy At T Execution @l Performance ECASIC]

Scanned with CamScanner



70 . VIDYA Tfercfaeias Quesrg?n BANK

Tafen Y o 2 He 9 BN 3 W ane U ¥ fan oy 9 3 ek FE
w9 A w1 F @ e T @ U ARE B G F G o =
o Pipelining % (Sequential H) =2 ®I2 + 2 52 4 2 W2 =6 ®H
Pipelining =2

Y F€ U1 FeIdl € % Pipelining foen #t swrfear &1 971 2ar €

Pipeline Stages : Pipelined five Stages Processor

| Fetchedan |, P e Read | Write
| Instruction H R Inputs R Result
‘ | | i i 5
| Pepiline i E i i ‘
Latch . : ) ' :
One clock Cycle One clock Cycle One clock Cycle One clock Cycle One clock Cyclek

|
o
l | ﬁ’i 6.2 Pipeline Stages

‘ \ Pipeline H Instruction %1 Execute i & f&T 5 stages it B Sifes e §—
| & 1. Instruction Fetch ¢/ @ #, Hidy S & o8 ¥ ¥ UeH § S FI read il 8l
1% 2. Instruction Decode GH{ ¥ H Instruction SIS Bl 8 91 Instruction ¥ ¥ERT fhY T
; ‘ tﬁwﬁﬁﬁéﬂaﬁmmswél
i 3. Execution TIH W F |l ALU STREAT %1 T {1 S @1 S +ff 9FT St € 9% ALU
81T W 2
i 4. Memory/I0 =it W |, FZaH T Fd UH 38 A9 Operands #1 Read T4 Write faT
‘ T @ A9 9 WEE § T 991 AR & fou s RERR B 21
B 5. Write Back “&¥2[Z% §R1 Fetch &1 Tl deq &1 TR & Iufeerq Trex 1 9198 Write &1 STt 21
UISUEISSAT & T4 Advantages of Pipelining  Pipelining % &1 Fr=fofad 8—
i, %Processmgﬁwﬁalﬁwaﬁw?ﬂém%l
2. I f8=" & Throughput (JETEEMd) &I QT <1 &l
3. 399 fawen # favagiaa sgd 2
Yol 4. AR & HHR d&i0l &l qufq S|
AT  WERWNER & WHRI A4V Basic Characteristics of Multiprocessor  HERTSIEER '33 qH=
@ Frefafad &—
() TF AR 1 A S A AfuE CPU HAR SR TG STSTYE SHHTO & 1Y

Scanned with CamScanner



;«@Méﬂﬁﬁ%‘

ared Common Bus) BT

;“i!aﬁmiwa(ThneSh
oy A &9 Time Shared Co
S 3 o SRR A 81

Memory Unit

[cPu i
frs 6.3 Time-shared Common Bus Organization

7
| gﬁwaﬁ%mmmw%ﬁﬁamﬁ&ﬁa@ﬁ@mmﬁmm%lmv:
mﬁwaﬁmﬁﬁaﬁﬁaﬁﬁmmﬁtmmaﬁ%m-
? wréaﬁghmamaaﬁ%@a@faam%nm%&ﬁéaﬁgt&mﬁ%”
| e S T R W S 9 A ST T ) TeErdl @ SR e 9 e S
forr 1E AR F S Y& & 9 2 ‘
| Wes 6. AR (Crossbar Switch) &1 H&U ¥ gufq Sifoi i
| 3uT @NER Rg9 Crossbar Switch wFigan fog iy § HaaRe 8 © S
TR S8 & T F 99 9N W @ I &l TS shiadee |, il 9 T
T 2 S SRER QAR Hiegel do 1 A0 I e 21 N o wEe 1 F
ZIHH 99 Y F & foAu Freism o 211 21 98 39 T4 I UM il ¢
@ T ® i SEs fafire qiege @ gEihd fFm S e A A6l 5
A % IR W TH & AR Wegd qF T8 & o 2 AU

Memory Modules

MM 3 MM 2 MM 1

Scanned with CamScanner



Multinlexers '
Memory . and
Module y Arbitration
Logic

Enable F—_—:-v }
i i

far 6.5 Crossbar Switch
T FIaaR R famey st T wtee | U W g F1 S 9 §
1Y T 37 U9 1§ ¢| T8 THN, " 1 A FH F A 69 T
Sfeet & Tl Bl -
Wee] 7. AR | S0 1 IHg 8?7 A Rafn Aead #i f
IOT TS (Multi Processing) SUTiEll H, A Y AYFE WaA ¥ spe e
U % T8d S id &1 39 VhT &1 WU H, TH A ST WA H
w—wm%mmmmmél |

Scanned with CamScanner




AR ﬂaﬁm m Multing Swn’(chtng Network el
’ﬂwm%aﬁaa%ﬁmﬁﬁiﬁﬁ@mw%l

A connected to 0 A connected to 1

:I:? :-:

B connected to 0 B connected to 1

fom oS Yead 1 i T e 2
7E HY o W € w%@%%mﬁaﬁ%@mmwﬁﬁmﬁwﬁl 7
9 FFE Yo TF w9 uq A G T A, A P1 - 000~ 011, T P2 100 ~ 111

L v

Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




