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L. weuAnauanaeyasiduanly CPUL, CPU2 wax CPU3 wiawmsseydod- veldevesgULUY
Adaluusiay CPU (4 azuww)

CPU1 : ADD Rx,Ry,Rz
CPU2: ADD Rx,Ry
CPU3 : ADD Rx

2. msi58nld Subroutine CALL fiendoiogelsiu stack memory Wag Ads RETURN (2 Aguiw)
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3. aalasluswnsunw C Iﬁaq’lugﬂuuuﬁ')?”fwad CPU-F (4 zuuu)

Name:

5:{0? AUyl paseyad1Faves
a = b[i; CPU-F Medadsu
if (a>= 5)
i+=2;
else
i+=1;

3 while (i<50)

Avualsn G‘hLmu'wawu"gammaﬁ'ﬁﬁtﬁuﬁwﬁaLmsf’ﬁ’qﬁ

i -> Mem[100], a -> Mem[101], b[0] -> Mem[102], ..., b[50] -> Mem[152]
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4. 2905ULANMNYNIEYDY  Addressing  Modes SHUUBNAILUANGNSIEWINY  Immediate
Addressing Mode, Direct Addressing Mode, Indirect Addressing Mode Wag Register
Addressing Mode Wiautasniaat1e Addressing mode luusiazuuy 9nyaddaes CPUF (5
AZLUL)

5. 28FUATNT Pipeline wagadurstalgmiiinduluwdes Structural Hazard, Data Hazard
way Control Hazard wW5auviaiownby (6 ALLUL)
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6. mngﬂﬁ 1 9995UWN139N Register Windows 484 RISC (3 AgLUL)
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7. NUSHASY

100
101

102
103

104
105
106
107

INC
ADD

STORE
BR

LOAD
LOAD
SUB
MUL

Student ID:
Rg // Rg €—Rg + 1
Ra Rer Re // Ry €— Rg + R
[200], Ry // MEM[200] €— R,
107
Rg, [201] // Ry <— MEM[201]
R, [202] // Rc €<— MEM[202]
Ra Re Re // Ry €— Rg - Re
Ro, Re, Re // Ry €— Rg * R

@y Timing diagram wanamsyaluusiasds fvuald CPU wuu RISC wismsvhauluue
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2 nsdiFRginsiauuuu pipeline (2 Azliuw)
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7.3 ns@@Rgvhauuulydaeiuaziinisuidywn branch  penalty Tngltivaiia Delayed

branch tagivuauad Branch delay slot 37w 1 A8 (2 ABUUL)
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8. Wauiisutenteiduvadinswalwasuuy Superscalar wag VLIW (3 AzUUY)

9. auyAlWlusunsy A FouuueIesneuiweitadidiy 1 dlduauiniu 2 4719 INN1S
F1ATIEANUTN 80 LU uAvas UAlUTLATN A 'v'hammL%auiﬁag“l,w,t.uwmulﬁ PINFDINT LA
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ansavilandn Sunulnswawesiuszuulrdasiognstiosndi (4 AzwuL)
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10. auyAliia3esroninmes B usruuiiadlnawaweiusznousme CPU-F dwou 4 F usiagenll

upwnglu 8KB svuufananiléinsvih Cache coherency wuu MESI fagu 2
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(a3 Lipe  cache at initiating processor b Line 10 snooping cache
(o Dhrty fine copytuk
RH  Read hit G T b
RAMS  Read miss, shared -
RAIE Read miss, exclusive £o3 Tvalidate transaction
WH Write hit
WM Write mis: <o . -
SHR  Supop hit :m veud ‘><, Rend-with-intent-to-modity
SHW  Snoop it on write or B
read-with-intent-to-modify (A% Cache fine 1l
L o4
U 2

auyAl o a0 11.00 am an1uzved cache line YosmsAUEIAUNS 100 ludfgusiazinfe

CPU1 : Invalid, CPU2: Invalid, CPU3: Invalid, CPU4: Invalid

Tidneiunsvinauvadusiaz i Wudssaluil

time
time
time
time

time

time

11.01 am
11.02 am
11.03 am
11.04am
11.05am
11.06am

CPU] executes instruction LOAD RO, [100]

CPU] executes instruction STORE [100], R
CPU2 executes instruction LOAD R1, [100]
CPU3 executes instruction LOAD R1, [100]
CPU4 executes instruction STORE [100], R1.
CPU1 executes instruction STORE [100], R4
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UVHUFN1ULVDA cache line WiDUINTI¥I9UBa Cache controller Tu CPU1 Tuumasunau
2619021980 (6 ATLUL)

ler lucPuL | aom 194 cache line d1113 .
| yuagAUSnuMmie 100 ves CPUL

| mevhauves Ca

11.00am Invalid

11.0lam | Read miss, shared Exclusive
11.02am | Write Hit Modified
11.03am | SHR, dirty line copy back Shared
11.04am

11.05am

11.06am

11. s ladiy 80x86 Falsiuiteym branch penalty sematia delayed branch (3 Azuuw)
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ANMARNUIN
CPU-F Suudnds s 16 Mds uiazindslivun 2 lud
Tawesldanuvialu RO-R7 vuna 16 bit
i RTN
ADD Rz, Rx, Ry Rz <- Rx+Ry
SUB Rz, Rx, Ry Rz <- Rx-Ry
MUL Rz, Rx, Ry Rz <- Rx*Ry
DIV Rz, Rx, Ry Rz <- Rx/Ry
AND Rz, Rx, Ry Rz <- Rx &Ry
NOR Rz, Rx, Ry Rz <- ~(Rx|Ry)

BRZ address

If zero then PC <- address

BRC address

If carry then PC <- address

BR address

PC <- address

LOAD Rx, [mem]

Rx <- [mem]

STORE [mem],Rx

[mem] <- Rx

LOAD Rx, data

Rx <- data

STORE [Rz+Ryl, Rx

[Rz+Ry] <- Rx

LOAD R, [Ry+Rz]

Rx <- [Ry+Rz]

SHL Rz, Ry, num

Shift left : Rz <- Ry << num

SHR Rz, Ry, num

Shift right : Ry <- Ry >>num




