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A MUNAP 4 2000 1982
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A AP-1000+ 64 1

A Transputer 64 800 1992
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A Kepler 2500 68 2013 GPU
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1 MIPS
32
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REL | op Rt e | ShAm | o ADD,SUB,AND,OR,XOR,NOT,NOPSLT
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MAP

cza b

SUB SO SO S0 i e

LD $1 0[50] } RHRR

SUB $3 3 $3

LD $2 4[$0] } LIER
LOOP:  SUBI §2 52 1 AN

SGTI $4 52 0 } ABRS

ADD  $3 $3 $1 } A5 EE

BNEZ %4 LOOP

ST $3 8[$0] o B—RAT

HALT
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FPGA

A Spartan3A Starter Kit ISE13.2
A
avoR 2—4 vk =ik
send dm/im/rf AEY LRI EZIAH
read dm/im/rf/pc IAEY LORIDZHAHL
save dm/im/rf/pc/bp AEY LOREIOABTERTE
load dm/im/rf/bp Z7A4NhsA—F
set pc/bp PC. FLAMORLU/MDERTE
del bp TL1IR12 +DEIBR
list/init dm/im/rf/pc/bp AEY, LORED TR/
run AT
runclk N NOBvIELT
run bp TLMEST
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LD $1  0[$0]

L
ID $2  4[80] Of-PO

ANDI $2 $2 15 \
- PO
SLL §1 $1 5 @\
— SLL  $2  $2 1 |
= - PO
y=Multiplier LOOP: ADDI $15 $15 1 @ |
x= Multiplicand SEQI $16 SIS s L co ®| Cco
- ! . BNEZ $16 LAST s - SO
Shift y one bit left, ANDI $3 2 3 | §
Shift x five bits left SEOLI S - ® ~Co @:f Cco
Arithmeti- Arithmeti- BNEZ $4 SKIPI  ®) SO®) SO
callyright cally right SEQI $5 $3 1 @ co
Sl_nﬂ'." one shifty one BNEZ $5 SKIP2 g
bit bit SRA $2  $2 1
A JUMP LOOP
— @ SESEITE ST ST TR 5T | o
* Y=yx SRA $2 $2 1 -
JUMP LOOP -so
SKIP2: ADD $2 $2  $I @ co
SRA $2 $2 1 5
o v=vix two bits of y JUMP LOOP Y1~ SO
C =(01)2 2 LAST: SRA $2 $2 1 CO: Chaining Operations
No ST $2 12[$0] PO: Parallel Operations
HALT SO: Single Operation
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Instrs 2ALU with Chaining 4ALU with Chaining Non-Chaining
PO | CO | SO |Cyc.|PO2|CO2 CO3| S0 Cyc. | PO | SO | Cyc.
1st Number | 24 4 15 | 12 | 31 5 8 = 1 18 | 7 | 36 | 43
Order |Ratio(%)| - 13 | 48 139 | - | 28 |44 | 50 | 6 - 16 | 84 -
2nd Number | 20 3 14 | 7 | 24 | 3 11 5 1 16 | 5 | 31 | 36
Order |Ratio(%)| - 1358|129 - | 19|69 | 31| 6| - |14|86 | -
3rd Number = 39 4 30| 6 | 40 | 2 25 5 2 | 33 | 5 | 64| 69
order |Ratio(%)| - 10 | 75 ) 15| - 6 |76 | 15 ) 6 - 7 | 93 -
ALU 48 75
ALU

84
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AX v AR

1AM | 44F
BRELE-INILE
fHIERINILE
AIBEERS(ms) | 1.110 | 0.613
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A Intel(R) Core(TM)i3820Processor 3.60GHz

| . 8.00GB
A Ubuntu13.10
A

I C(GCC4.8) .

I OpenC\2.4.9 :

A - 91
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