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MIPSCORE (Single-Cycle Version Processor)

MIPSCORE (Single-Cycle Version Processor)

load word
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posedge posedge negedge negedge
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= 1
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Adapted from Computer Organization and Design, Patterson & Hennessy. © 2005 Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005
UGN AYILRT Oy DERE MIPSCORE (Single-Cycle Version Processor)
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= Target hardware : MieruPC-2010 ;
load wort
= XILINX Spartan-3E XC3S250E
(25737 —M 42 FPGA) CLK
= 512KB SRAM posedge po;edge negedge negedge
CLK CLK90 CLK CLK90
= CLK
= 18MHz, 55.5 ns
« 1/4 CLK = 13.889 ns
FPGA Card RC2 (1=1L, 5055 %" —h DFPGAIZZE5E)
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AdaEled from Cameuts/ogamlawn and Des/grn Patterson & Hennessz. © 2005 AdaEled from Cameuts/ogamlawn and Des/grn Patterson & Hennessz, © 2005
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- - o w0 150 0 .
A N
o e e i
ﬁ?n‘a" im: o X B D CLK
i F e BT T End R Y !
JIN s T - gfffdge gfffg%ge gfﬁedge gfﬁzdge
A .
CLK90
CLBS | 2942 | LUTIFy» Rama HRRAM &
= CLK, CLK90
= positive edge, negative edge
A S— B — = 18MHz, 13.3 VAX MIPS
Spartan-3€ FPGA 773): T—4Y—k &Y 15 18
AdaEled from Cameuts/ogamlawn and Des/grn Patterson & Hennessz. © 2005 AdaEled from Cameuts/ogamlawn and Des/grn Patterson & Hennessz, © 2005
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I TSA4 IR (pipelining)

Program
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{in Instructions)
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exocution o 200 400 800 BOD 000 1200 1400
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{in Instnictions}

e $1, 100($0) | 1) |n-u LTI e ﬂ-sl
w $2, 200($0) 200 ps | " Ir-u au | M|
w $3, 300{$0} T200ps| |=-a wy | e
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TOtv I OT—E/RA(RILF A7) IMTSA 0 (pipelining)
IF ID EX MEM WB
koneclcck»i ;«oneclock :
period : 4 [ opeiod
i
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TOtv I OT—E/RA(RILF A7) IMTSA0E (pipelining)
e 200 400 600 BOD 1000 1200 1400 1600 1800
IF ID EX MEM WB ordes  Tme T T T T T T T —
{in mistructions)
w 1. o080 [T PR 255, [
le- one clock »| ;«oneclock : v $2, 200040) 600 pe e |0 soms |
period ;. period I $3, 300($0) T mops |
| N
mnm 200 400 600 80D 1000 1200 1400
el i {in Instructions)
|[__ ' | e $1, 100($0) | 1)
W $2, 20080) 200 ps |
Iw $3, 300($0)
200ps 200ps 200ps 200 ps 200ps
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Discussion

= RISC (Reduced Instruction Set Computer)
= MIPS, SPARC ...

= CISC (Complex Instruction Set Computer)
= IA(Intel Architecture)-32 or x8086, ...
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1A-32 Registers and Data Addressing
» 3FRSUK = Registers in the 32-bit subset that originated with 80386
= MIPS, ... A o
- 2ARTUE : o
= SuperH ADDRm,Rn :Rn<-Rn+Rm eox or2
esx cers
ese oera
csp cers
= MIPS Arithmetic Instruction Format (R format):
9 cs Code segment pointer
ss Stack segment pointer (top of stack)
os Data segmentponer 0
‘ Es Data segment pointer 1
s Oata segmentpoer 2
os Data segmentponer 3
e E Instruction pinter (°C)
eracs Conthon codes
26 29
ERBEEAK IA-32 Typical Instructions
. . = Four major types of integer instructions:
] general—purpose register architecture = Data movement including move, push, pop
= stack architecture = Arithmetic and logical (destination register or memory)
= Control flow (use of condition codes / flags )
" = String instructions, including string move and string compare
= accumulator architecture I T
JE name al(condition code) (EIP=name];
2 < name < EIP+128
stack queue accumulator MP name ElP=name
CALL name SP=5P-4: MISPI=EIP+5: EIP=name;
pUSh pop enqueue &, MOVW EBX, [EDT+45] EBY=M[EDI+45]
PUSH EST SP=5P-4; M[SP]=EST
POP EDT EDI=M[SP] SPH
ADD EAX 5 EAY= EAX+ 5
TEST EDX, #47 St condition code (Mags) with EDX and 42
MOVSL MLEDTJ=M[ESI]:
EDI=EDT+4: EST=EST+4
FIGURE 243 Some typical 1A-32 instructions and their functions. A list of frequent operations
appears in Figure 244 The CALL saves the EIP of the next instruction on the stack. { EIP is the Intel PC.)
dequeue
27 30




i 1A-32 instruction Formats

= Typical formats: (notice the different lengths)

aJE EIP + displacement
4 e

b
s 2

o ] one

MoV EBx (£DI+a5)

d.pUSHES!

P
o [ow]

. ADD EAX, #6765

[7o0 red] e

£TEST EDX, 42
71 e =2

[t ] roe \
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