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1. ?IL LI F166,1/  68fAlEcal A 	Correlated branch Prediction 6tliivu'lm@lGlobal history 

resister TVIO 3 cm w1nnkun-mrwn-15.u5Iti66116U67naml),11,01'111 

ylm-ion-n-uTirtAcirAtiAlawiallifi 2-20 ii'nvnall'ifi-131.1PtAN -111,1 Pattern History 

Table(PHT) 	 0 Yli  fri@ 66ati,n32Atedol Global history resister LYVA 000 

(10 Pn6IA1) 

Step 
number 

GHR 
4-161-unTsumal 

ViLfloniu 

eulnil 
Villnu 

ninmui bit3 bit2 bit1 
1 0 0 0 0 
2 1 
3 0 
4 1 
5 0 
6 1 
7 1 
8 1 
9 0 
10 0 
11 1 
12 0 
13 1 
14 1 
15 0 
16 0 
17 1 
18 0 
19 0 
20 1 
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2. fhvicuAl,innimoilcA5Mivti@ii/DLXV2 fitti1M Maximum Vector Length Lvilficti 256 

L;dtrulthan5wnwiLLoaLtvu5A@4Turgul@LIJ@L5/7.uucunnio@i A, B, C u D AllaLn-15 

D = A/3 + (B*6) - c2  
ii-rvroact24'nnomYi A, B 	ciltinowilficu 25,500,085 t'AL111,14 (10 flt1,1,141,1) 



DIVD F14, F30, F16 
DIVD F12, F18, F4 
MULD F8, F22, F12 
ADDD F10, F4, F6 
LD F4, (108+R9) 
SUBD F18, F6, F22 
LD F6 10+R7 
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6ta-aqa 	 LaTIJT.A-wia 	 section 	 

3. finvuolcAl ik, MIPS Iiiiat-niEJ11551ALcU1J Tomasulo 'VY1Tliiil 1 lciff -rinaviat4nali'Jil'15 

Issue, Execute aacia-,) Write Result LfidfufinS@n166LAafinfi-ilm lourincno119,ijn-1514-11-rtml 

Double Precision Floating-point operation Lti.dild (10 FltALL1,) 

- ADDD,SUBD 	4Son 

MULTD 	 R 13 PSon 

- DIVD 	 35 in 

- LD 	 WI' 6 HSon 
From instruction unit 

Instruction 
queue 

Load-store 
operations FRONT 

REAR 

FP registers 

Load buffers 

Operation bus 

•	 

Reservation 
stations 

   

• 

 

FPmultiivitersa, 

 

Common data bus (CDB) 

4t  • ir'',' 

LD F6, (10+R7) 

- - .,- 	, 	- 	-, 

SUBD F18, F6, F22 

LD F4, (108+R9) 

ADDD F10, F4, F6 

MULD F8, F22, F12 

DIVD F12, F18, F4 

DIVD F14, F30, F16 

Store buffers 

Data 	T  Address 

140o It 

3 
2 
1 Are;01... 

Address 
Floating-point 
operations 

Operand 
buses 



r32 300 

T33 6 

40 r34 

r35 25 

150 T37 

r38 201 
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4. 	11,1i1E,YU viloul4 tollthun5vulAcrAly, A Lot ilily, Blcuacti5tFiviEnlvini514-11-ru lAli@IJ 

11166U101.1*1NacLJ5tinuu (5 Rt'LL1111) 

CPU-A 

BNEZ R1, Li 

ADD R2, R3, RO 

JMP L2 

L1: ADD R6, R7, RO 

L2:  

 

CPU-B  

CMP.EQ P2, P3=R1, RO 

<P2> ADD R6, R7, RO 

<P3> ADD R2, R3, RO 

5. fill/Walt/1i  Predicate P1, P2, P3 iiiili,Vilficu 1, 0, 1 9111.1H1"U @llin'il IA-64 Code Vietcticil 

vil@ku iract.fiaLnicoA:iiiculcii5LLn5aJNinfillo (6 mtucueu) 

add 	r34=r32, r33 

cmp.gt.unc 	p2,p3=r34, r33;; 

mov 	r33, 100 

cmp.lt.unc 	p5,p6=r37, r33 

mov 	r37, 207 

mov 	 r35, 20 

mov 
	 r38, 90 ;; 

(p0) 

(p1)  

(p3)  

(p2)  

(p6) 

(p6) 

(p5) 



Reservation 
Stations 
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6. iliVictalca*, A liOnn'VM.1115524 	2 Min-inLolat4-41fin-15 Issue, Execute Lot, 

Write Result LriottSinSEnitLAaffiLvialo loorinwtall,iniTVinlitedol Double Precision 

Floating-point operation lAukil (10 flt/1,1,1A1) 

ADDD,SU BD 

MULTD 

DIVD 

LD/ST 

LD/ST 

1$i 4 clk 

13 clk 

Vi 35 clk 

1,6ti 3 clk mnyruiaapluLLF% 

614 12 clk 

FP Op 

Queue 

Reorder Buffer 

Done? 

ROB7 

ROB6 

ROB5 

.84 

	 ROB3 

	 ROB2 

ROB1 

To 
Memory 

',ternary 
rom 

Oest+  

2 ?;1.1.171  

        

         

 

1 

 

LD F20, 0(R2) 

     

 

2 
	

ADDD F10, F4, F20 

     

 

3 
	

DIVD F2, F10, F6 

     

 

4 

 

LD F4, 0(R3) 

     

 

5 

 

ADD F20, F4, F6 

     

 

6 

 

ST F4, 0(R3) 

     

 

7 
	

ADDD F14, F4, F20 

     

         

Registers 

best 
best 
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4 @-eirla 	 LaTt15t41$1i 	 section 	 

7. OfIlV10/1551.1 VLIW 1otatlAmEJ/15511 EPIC onvillfieu@d1115 @laulti@tillatC600 (5 fitLL'Uti) 

End of Examination----- 
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