Ko o

ymiaoy

a, L ~ v ~
NN ARl adNITDONLN a15wY3

NIIFDUNANNALIIWN 1 UN13ANE 2560

371 ENE 334 Microprocessors

a a a & a s { A
mmma@nn‘swaLanﬂiaunauazfnsﬂuuwm ?.hc"l 3 (ﬂnm)

p

o a

dau fquﬁamm 28 nWYIUW W.¢.2560 1781 9:00 -12:00 W.

ANHY:-

» a & . » @
1. Tomaudwhd 4 18 8 BN (5’]1.|1‘1.Jﬂ1:%u’1) AZUWLIIN 93 ALY

anane Wihenaisia g whwasreule
PELR]

' (% A
laiouna 18l4 electronics dictionary, smart watch, gunsnffeaslala

LLﬁﬂ%l%%ﬁ'\ﬂdl%’ﬁ@ FOLLYINU

Tl ATo s T weReu NS o urasuw Int sy

o o M w N

ﬁwﬁﬂﬁnmﬂwﬁaaau LRENTEA AR aUaDNWANHaIRaL

ANLADW/ AU -

P o <
L4 maunﬁnﬁm1ﬁaaama§a ﬁaoﬂnﬁauannswmsquaau Lwawaaq,:ymaanuanﬁaaaau
a A - a v W Qv
L4 unﬁnvwmaw‘lumiaau a’ﬁ)QHW%WSMWTYIHQNE!ﬂTﬂW%ﬂﬂ’]Wﬂ’]‘ilﬁ%%ﬂﬁnHﬂ
5 . ' a e
L4 unﬁnmmsgﬁaaaumﬁumnamwaaﬁamua:msmummu‘lﬁ‘sauﬂaunamwmmi

amanifia luliBomardunisarmn lasidse ot

FaFaUT DN 1 2 3 4 AZUUBTIN

AZUUULAY 14 38 20 21 93

AT Lo
BDBNBreenrecrreesnenseesssssessrsssssascssssssiassssssss s eesssssssssesessssssnss SHAUTET AV, e eneenes
8. 10270 v1fians (Ins: 9065)

L k3
Haoanvadau

o 4w a o a [
ﬂaﬂau%lﬂujunﬁiﬂi:tu%q)j naweNIINNITUIZIINIAITINEAN

a a <
(3F.019.51726 AATNUD)

v a a a & a ¢
111ﬂﬁﬁmﬂimimn‘swmann‘saunauaszmuuﬁﬂu



Hagau ut 2/8

Y ERY
SV leUNUNEeY

%@-aqa o

1.} Consider two different :mplementations, M1 and M2, of the same instruction set. There are
three classes of instructions (A, B, and C) in the instruction set. M1 has a clock rate of 95
MHz and M2 has a clock rate of 110 MHz. The average number of cycles for each

instruction class and their frequencies (for a typical program) are as follows: (14 points)

Machine M1 — Machine M2 -
Instruction | Cycles/Instruction | Cycles/Instruction

Class Class Class Frequency

A 1 2 75 %

B 3 3 20 %

C 6 5 5%
1.1.) Calculate the average CPI for 2zach machine, M1, and M2. (4 points)
1.2.) Calculate the average MIPS ratings for each machine, M1 and M2, (4 points)

1.3.) Which machine has a smaller MIPS rating? Which individual instruction class CPl do
you need to change, and by how much, to have this machine have the same or betlter
performance as the machine with the higher MIPS rating (you can only change the

CPI for one of the instruction classes on the slower machine)? {6 points)
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2.] Please answer the following questions and show your work in detalls.
2.1.) For the binary entries below, what MIPS instruction do they represent? (38 points)

2.1.1. Hex: 0x0304b027 (3 points)

2.1.2. Hex: 0x71b21802 (3 points)

2.2.)Translate MIPS instructions into machine code (use number only in base 16, and

program start at 0x400034) (9 points)
( b o | rd Shamt | funct
" rs rt
Label Mnemonic Opcode Immediate
Address

main: slt $v0,58s5,8t2

nop 0 0 0 0 o ; 0

loop: nop 0 0 0 0

bgtz $a3 main

nop 0 0 0 0

j loop

exit:
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2.3.) Fill the values (in base 16 only) of any registers that effected by the following

sequence. Note: initially 5t0 = 0x007A8BIC, $tl1 = 0x80123456,
5t2 = 0x7FEDCBAS
(8 points)
Overflow
Label Mnemonic $s0 $s1 $s2
(Yes/No)

begin: | clz $s2,5t0

and $s1,$tl1,$¢t2

sub $s0,$t1,5t2

2.4.) Translate function funcA into IMIPS assembly code using calling convention.
(15 points)
Note: a function funcA calls another function funcB. The function declaration for funcB is

“int funcB(int a, int b)”

int funcA(int i, int al]) {
if (1 >= 0 && afi] > afi + 11)
return funcB (i, (i+2))
else return (i + 3) }
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3.] Please answer the following questions and show your work in details. (20 points)

3.1.) Show the |EEE 754 binary representation of the number
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-1.0977500096487347036600112915039 x 10° in single precision: (answer in hex.)

3.2.) What decimal number is represented by this double precision float?

g A 2 4 2 0 0 0
HERRERREN
% g2 52 51 32
E 0 0 0 0 0 2 2
HENEREERNRRENEARNNRERRENRANEN
31 2827 2423 1% 1615 121l 87 33 o

(3 points)

(2 points)
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3.3.)Use Booth algorithm (4-bits) tc get the product. (15 points)
(assume there are enough bits so no oerflow ever occurs)
iteration | Step (Booth algorithm: 4-kits) | Multiplicand Product
X Initial Values XXXX XXXX XXXX XXXX XXXX XXXXX
0 Initial Values (110)x(-140)= 0110 1110 0000 0000 1011 10100
1

Product =

ten
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4.] Answer the following questions: (21 points)
4.1.) Assume the following latencies for logic blocks in the datapath as in figure 4.11 on
page 315 (4th ed.), (if you can t clearly see the figure, look at the book or lecture

note):

Read
Read ;
™ PCL» address register 1 Read
‘{ Read data 1

“ instruction 4 register 2
Regititers
write °9" Read Rdead
instruction register dala 2 ata
memory
_"Wme <
jda ] write  Data
/'\ data memory
/ \
16 | sign- 32
\extend

g‘w ":‘:’%F,?‘-j“pw
a. 400ps } 100ps 30ps L20ps ! 200ps ‘ 350ps Ops
?b. . 500ps L 150ps : 100ps - L8Ops l 220ps lL:LOOOps 90ps 20ps

4.1.1. What is the clock cycle time if the only type of instructions we need to support

are ALU instructions (add, and, etc.)? (2 points)

4.1.2. What s the clock cycle time if the only type of instructions we need to support

is Iw instruction? (2 points)

4.1.3. What is the clock cycle time if the only type of instructions we need to support

are add, beq, Iw instructinns? (2 points)
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4.2.)With the following sequences cf instructions, and assume that it is executed on a five-

stage pipelined Datapath as in figure 4.60 on page 375 (4th ed.), (if you can’t clearly

see the figure, look at the book or lecture note): (15 points)
R DX Ay
) , 1OEX
: . :@i p'” A -+ MEM/WE
IFlID ' WEJL{T P
I ™~ T
, % Regiz ers o
B_' Instruction E _@
memory ™1 [ Data .
PR memory
IF/1D.Reg serfis (\ b
:F/ID.Rgg :::rﬂ: " )
Comasm—— ITiHELul |
- IDYEX.Re jisterRt b | :) L
Rs e
and $14, $15, $16
or $12, $13, $14
add $11, $12, $13
sub $11, $11, $12
lw $10, 10($11)
sw $10, 10($11)
What is the values of control signal?
4.2.1. Clock cycle 3, ALU control input = (1 points)
4.2.2. Clock cycle 3, ID/EX.RegDst = {1 points)
4.2.3. Clock cycle 4, ID/EX.ALUop = {1 points)
4.24. Clockcycle 4, Forward3 = (1 points)
4.2.5. Clock cycle 4, ID/EX.MenRead = (1 points)
4.2.6. Clock cycle 5, MEM/WEB.MemtoReg = (1 points)
4.2.7. Clock cycle 5, ForwardA = (1 points)
4.2.8. Clock cycle 6, EXMEM.RegWrite = (1 points)
4.2.9. Clock cycle 6, ID/EX.RegisterRt = (1 points)
4.2.10. Clock cycle 7, ID/EX.MamRead = (2 points)
4.2.11. Clock cycle 7, IF/ID.Write = (2 points)

4.2.12. Clock cycle 8, IF/ID.RegisterRs = (2 points)



