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int Mips::step_funct(

{ / 7 J
fetch(Q);
decode(); }_/’ Fa—R ‘
regfetch(); -
execute(); J

/

if (inst->attr & =45
LOADSTORE) {
memsend() ;
memreceive(); }\
AEYT IR

wr'lteback()
setnpc(); }\
return ... 7/(|~/\/7
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JzyF, TA—FK

inline void Mips:: fetchQ) void MipsInst::decode()

{ {
opcode = (ir >> 26) & 0x3f;
mcid = mc->enqueue(addr, 4, NULL); funct = ir & 0x3f;
1 switch (opcode) {
case 0:
inline void Mips::decode() switch (funct) {
{
cen case 33:
inst->ir = mc->inst[mcid].data032; op = ADDU.
inst->decode(); attr = READ_RS | READ_RT |
WRITE_RD;
} break;
addu rd,rs,rt }
opcode funct s
}
|0|r‘s|r“r|r‘d|0|33| 3

31 2625 2120 1615 1110 65

ComSys2008 2008/11/13

14

LORATYF, T, TAM\wD

inline void Mips::regfetch() inline void Mips::execute()

{ {

switch (inst->op) {

if (inst->attr & READ_RS)
rrs = as->r[inst->rs]; case ADDU.

if (inst->attr & READ_RT) rrd = rrs + rrt;
rrt = as->r[inst->rt]; break;
} }
}

inline void Mips::writeback()

{

if (inst->attr & WRITE_RD)

addu rd,rs,rt as->r[inst->rd] = rrd;
& rlrd]l = rirs] + rirtl;

|O|r‘s|r“r|rd|0|33|

31 2625 2120 1615 1110 65
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IntControllery =X

@ E|Y5AHaIO—F
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» KT /N A(REIL SeriallOD & )his
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SerialIOVZ X 2

@7 IILEFHOI/OavMM—5
> ns 1655048 24
> A AlFF—HR—R(ZEEA )M SZITERY,
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CPO — o 8 —
i Hm ]
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. . , Processo
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:-‘ Communication of I/O Devices and Processor

= How the processor directs the I/O devices
= Memory-mapped I/0
= Portions of the high-order memory address space
are assigned to each I/0O device
» Read and writes to those memory addresses are
interpreted
as commands to the I/0 devices
» Load/stores to the I/O address space can only be
done by the OS
= Special I/0 instructions

:-‘ Communication of I/O Devices and Processor

= How the I/O device communicates with the
processor
= Polling — the processor periodically checks the status
of an I/O device to determine its need for service
= Processor is totally in control — but does all the
work
= Can waste a lot of processor time due to speed
differences
= Interrupt-driven I/O - the I/0 device issues an
interrupts to the processor to indicate that it
needs attention
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Configration MieruPC
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Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005
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PEDE =

= BEOT—HREFEBRA G L AL I EZEHIR
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Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005

PEDE =
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Producer D D Consumer
. Data Dependency
Time >
Producer D
Value J Misprediction
Predictor D Consumer Recovery

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005
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= Last-value¥ 8l
s ROELVBEICBON-EE T AIE
s ANSAFEFAE
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Stride &. Last-value M@ F1% % El{E
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s NATYIRETEI
» EHDTILTYX LSRR

Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005

* ARSAHEF RIS

Predicted Value = Last-value + Stride

Value History Table (VHT)
Instruction Address  Tag Value Stride  State

Tag Index
Predicted
Data Value

&

Prediction Valid

Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005




A4 METF RIS (cont.)

VHT miss/ A[‘%;;ide/ Same stride/ Same stride/
Cpachalis value and stride Update value l{]p:]is;e
\ N /->
Init Steady
[Don’t predict] [Predict]
(./ N~
Different stride/ Different stride/

Update value and stride Update value and stride

State 74— ILEDHEFEEF AT ILTVX L

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

Caching: A Simple First Example

Main Memory
0000xx

0001xx
0010xx  Two low order bits
0011xx define the byte in the

Cache

IndexValid Tag Data

NN

00 0100xx  Word (32-b words)
01 0101xx
10 0110xx

11 \ 0111xx  Q2: How do we find
\ 1000xx  it?
Q1: Is it there? 1001xx

1010xx  Use next 2 low

Compare the cache 1011xx  order memory

tag to the high order 1100xx  address bits — the
2 memory address 1101xx  index - to determine
bits to tell if the 1110xx  which cache block
memory block is in the 1111xx

cache

(block address) modulo (# of blocks in the cache) 35

MIPS Direct Mapped Cache Example

= One word/block, cache size = 1K words

Byte
3130 131211 210 s otreet
Hit Tag 0 0 Data
Index

Index Valid  Tag Data
0 I T ]
1 [ | |
2 H
[ reee—
lOZ]:

1022
1023

39

Multiword Block Direct Mapped Cache

= Four words/ block, cache size = 1K words
4321 Byte

i 3130 .. 1312 11 ...
Hit offset Data
Tag 0 8 Block offset
Index

IndexValid Tag Data
T

40

$2RE: SimMips7atyH 32l —4

= 004_rand, 050_tokei ZEjfFSt#, ELLKEMELTL\DC L E/ER
&
s T—A{EFA (last-value predictor) DFRKEEZBIES S HHAH
ZEML, FABEZAEEE. LORFICEZECHIIFR.
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Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005
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= 1A25H0OERMBBFICLA— FERE
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Adapted from Computer Organization and Design, Patterson & Hennessy, © 2005




SimMips-0.5.5 DfFELAZEE

[®] window-1

[: “/kise]$ tar xfz ../npc2008_sanple_app_01.tgz

[: /kise]§ tar xfz . ./SinMips=0.5.5.%ez

[: “/kise]$ cd npc2008_sanple_app/

[ RpC2008_sanple_appl§ 1s

001 hello 004_rand 020 keycode 030 ball 051 tokei  README.txt
002 _color ner 021 keycode 031 ball 052 tokei  lib

003 color 011 timer 022 keycode 050 tokei 060 dalaigon
[archo@scad0 wpc2008_sanple_app]$ cd 001 hello/

[archo@scad0 001_hello]$ nake

bc-goe -Hall -static -Os -nsoft-float -I./../lib nain.c ../lib/]
nierulib.o -T ../lib/nieru.ld.script -0 001 hello.nex
/hone/share/Sintips/bin/nengen -b 001_hello.mex 52 > 001_hello.bin
[archo@scad0 001_hello]$ make rur(]

S

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

H
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EEATAR, BRATV21—)L
= www.arch.cs.titech.ac.jp

» EEAOGER
» 131.112.16.56 (BRI ZHDBEEDLEFANFEA)
= ssh archo@131.112.16.56
= mkdir myname
= cd myname

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005




