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add
Ex: add r1,r2,r3
R[regc] < R[rega] + R[regb]
All are signed integers.
addd
Ex: addd f4,f4,f6
D[dregc] < Dldrega] + D[dregb]
All are double precision floating point numbers.
addf
Ex: addf 13,f4,f5
F[fregc] < F[frega] + F[fregb]
All are single precision floating point numbers.
addi
Ex: addi r5,r2,#5
R[regb] < R[rega] + imm16
All are signed integers.
addu
Ex: addu r2,r3,r4
R[regc] < R[rega] + R[regb]
All are unsigned integers.
addui
Ex: addui r2,r3,#28
R[regb] < R[rega] + uimml6
All are unsigned integers.
and
Ex: and r2,r3,r4
R[regc] — R[rega] & R[regb]

All are unsigned integers. Logical ‘and’ is performed on a bitwise basis.

andi
Ex: andi r3,r4,#5
R[regh] < R[rega] & uimml16

All are unsigned integers. Logical ‘and’ is performed on a bitwise basis.

beqz
Ex: begz r1,label
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if (R[rega] ==0) PC < PC +imml6 + 4
bfpf

Ex: bfpf label

if (fps ==0) PC < PC +imm16 + 4

fps is the floating point status bit.
bfpt

Ex: bfpt label

if (fps==1) PC < PC+imml6 + 4

fps is the floating point status bit.
bnez

Ex: bnez r1,label

if (R[rega] '=0) PC < PC +imm16 +4
cvtd2f

Ex: cvtd2f f1,f4

F[fregc] < (float) D[drega]

Converts double precision floating point value to single precision floating point value.
cvtd2i

Ex: cvtd2i f1,f0

F[fregc] < (int) D[drega]

Converts double precision floating point value to integer.
cvtf2d

Ex: cvtf2d 4,9

D[dregc] < (double) F[frega]

Converts single precision float to double.
cvtf2i

Ex: cvtf2i 3,f4

F[fregc] < (int) F[frega]

Converts single precision float to integer.
cvti2d

Ex: cvti2d £2,f9

D[dregc] < (double) F[frega]

Converts a signed integer to double precision float.
cvti2f

Ex: cvti2f f2,f5

F[fregc] < (float) F[frega]

Converts a signed integer to single precision float.
div

Ex: div f2,f2,f3

F[fregc] < F[frega] / F[fregb]

All are signed integers.
divd

Ex: divd f4,f4,f6

D[dregc] < D[drega] / D[dregb]

All are double precision floats.



divf

divu

eqd

eqf

ged

gef

gtd

gtf

jal

jalr

Ex: divf f2,f3,f6
F[fregc] < F[frega] / F[fregb]
All are single precision floats.

Ex: divu f2,f3,f4
F[fregc] < F[frega] / F[fregb]
All are unsigned integers.

Ex: eqd f2,f4

if (D[drega] == D[dregb]) fps = 1 else fps = 0

Both are double precision floats.

Ex: eqf f3,f5
if (F[frega] == F[fregb]) fps = 1 else fps = 0
Both are single precision floats.

Ex: ged f8,f6

if (D[drega] >= D[dregb]) fps = 1 else fps = 0

Both are double precision floats.

Ex: gef £3,f6
if (F[frega] >= F[fregb]) fps = 1 else fps = 0
Both are single precision floats.

Ex: gtd f8,f6
if (D[drega] > D[dregb]) fps = 1 else fps = 0
Both are double precision floats.

Ex: gtf 3,16
if (F[frega] > F[fregb]) fps = 1 else fps = 0
Both are single precision floats.

Ex: j label
PC < PC+imm26 +4

Unconditionally jumps relative to the PC of the next instruction. imm26 is a 26-bit signed integer.

Ex: jal label
R31 <~ PC+8;PC < PC+imm26+4

Saves a return address in register 31 and jumps relative to the PC of the next instruction. imm26 is
a 26-bit signed integer.

Ex: jalr r2
R31 < PC +8; PC < RJ[rega]
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Saves a return address in register 31 and does an absolute jump to the target address contained in
R[rega].

ir

Ex:jrr3

PC < R[rega]

R[rega] is treated as an unsigned integer. Does an absolute jump to the target address contained in
R[rega].
Ib

Ex: 1b r1,40-4(r2)

R[regb] < (sign extended) M[imm16 + R[rega]]

One byte of data is read from the effective address computed by adding signed integer imm16 and
signed integer R[rega]. The byte from memory is then sign extended to 32-bits and stored in register
R[regb].

Ibu

Ex: Ibu r2,label-786+4(r3)

R[regb] < 0724 ## M[imm16 + R[rega]]

One byte of data is read from the effective address computed by adding signed integer imm16 and
signed integer R[rega]. The byte from memory is then zero extended to 32 bits and stored in register
R[regb].

Id

Ex: Id 2,240(r1)

D[dregb] <64 M[imm16 + R[rega]]

Two words of data are read from the effective address computed by adding signed integer imm16
and unsigned integer R[rega] and stored in double register D[dregb]. This is equivalent to
two If instructions:

F[fregb] < M[imm16 + R[rega]]

F[freg(b+1)] < M[imm16 + R[rega] + 4]

where F[freg(b+1)] is the next fp register after F[fregb] in sequence, and all values are simply
copied and not converted.)

led
Ex: led f8,f6
if (D[drega] <= D[dregb]) fps = 1 else fps = 0
Both are double precision floats.

lef
Ex: lef f3,f6
if (F[frega] <= F[fregb]) fps = 1 else fps = 0
Both are single precision floats.

If

Ex: If f6,76(r4)

Flfregb] < M[imm16 + R[rega]]

One word of data is read from the effective address computed by adding signed integer imm16 and
signed integer R[rega] and stored in fp register F[fregb].
Ih

Ex: Ihrl,32(r3)
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R[regb] < (sign extended) M[imm16 + R[rega]]

Two bytes of data are read from the effective address computed by adding signed integer imm16
and signed integer R[rega]. The address must be half-word aligned. The half-word from memory is then
sign extended to 32 bits and stored in register R[regb].

Ihi

Ex: Ihi r3,#-40

R[regb] < imm16 ## 0716

Loads the 16 bit immediate value imm16 into the most significant half of an integer register and
clears the least significant half.

Ihu

Ex: lhu r2,-40+4(r3)

R[regb] < 0716 ## M[imm16 + R[rega]]

Two bytes of data are read from the effective address computed by adding signed integer imm16
and signed integer R[rega]. The address must be half-word aligned. The half-word from memory is then
zero extended to 32 bits and stored in register R[regb].

Itd
Ex: Itd 8,16
if (D[drega] < D[dregb]) fps = 1 else fps = 0
Both are double precision floats.

Itf
Ex: Itf f3,f6
if (F[frega] < F[fregb]) fps = 1 else fps = 0
Both are single precision floats.

Iw

Ex: Iw r19,label+63(r8)

R[regb] < M[imm16 + R[rega]]

One word is read from the effective address computed by adding signed integer imm16 and
unsigned integer R[rega] and is stored in R[regb].
movd

Ex: movd 2,4

D[dregc] < DI[drega]

Copies two words from double register D[drega] to double register D[dregc].
movf

Ex: movf f1,f2

F[fregc] < F[frega]

Copies one word from fp register F[frega] to fp register F[fregc].
movfp2i

Ex: movfp2i r3,f0

R[regc] < F[frega]

Copies one word from fp register F[frega] to integer register R[regc].
movi2fp

Ex: movi2fp f0,r3

F[fregc] < R[rega]

Copies one word from integer register R[rega] to fp register F[fregc].
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movi2s
Ex: movi2s rl
Unspecified
Copies one word from integer register R[rega] to a special register.
movs2i
Ex: movs2i r2
Unspecified
Copies one word from a special register to integer register R[rega].
mult
Ex: mult f2,f3,f4
F[fregc] < F[frega] * F[fregb]
All are signed integers.
multd
Ex: multd f2,f4,f6
D[dregc] < D[drega] * D[dregb]
All are double precision floats.
multf
Ex: multf £3,4,f5
F[fregc] < F[frega] * F[fregb]
All are single precision floats.
multu
Ex: multu f2,f3,f4
F[fregc] < F[frega] * F[fregb]
All are unsigned integers.
ned
Ex: ned f8,f6
if (D[drega] != D[dregb]) fps =1 else fps =0
Both are double precision floats.
nef
Ex: nef f3,f6
if (F[frega] != F[fregb]) fps =1 else fps =0
Both are single precision floats.
nop
Ex: nop
Idles one cycle.
or
Ex: orr2,r3,r4
R[regc] < RJrega] | R[regb]
All are unsigned integers. Logical 'or' is performed on a bitwise basis.
ori
Ex: ori r3,r4,#5
R[regb] < R[rega] | uimm16
All are unsigned integers. Logical 'or' is performed on a bitwise basis.
rfe



sb

Ex: rfe
Unspecified
Return from exception.

Ex: sb label-41(r3),r2
M[imm16 + R[rega]] <8 R[regb]_24..31
One byte of data from the least significant byte of register R[regb] is written to the effective

address computed by adding signed integer imm16 and signed integer R[rega].

sd

Ex: sd 200(r4),f6
M[imm16 + R[rega]] <64 D[dregb]
Two words from double register D[dregb] are written to the effective address computed by adding

signed integer imm16 and signed integer R[rega].

seq

seqi

sf

Ex: seqrl,r2,r3
if (R[rega] == R[regb]) R[regc] < 1else R[regc] < O
All are signed integers.

Ex: seqi r14,r3,#3
if (R[rega] == imm16) R[regb] < lelse R[regh] < 0
All are signed integers.

Ex: sf 121(r3),f1
M[imm16 + R[rega]] < F[fregb]
One word from fp register F[fregb] is written to the effective address computed by adding signed

integer imm16 and signed integer R[rega].

sge

sgei

sgt

sgti

sh

Ex: sge rl1,r3,r4
if (R[rega] >= R[regb]) R[regc] < 1else R[regc] < O
All are signed integers.

Ex: sgei r2,r1,#6
if (R[rega] >= imm16) R[regb] < lelse R[regh] < 0
All are signed integers.

Ex: sgt r4,r5,r6

if (R[rega] > R[regb]) R[regc] < 1else R[regc] < O
All are signed integers.

Ex: sgti r1,r2,#-3000

if (R[rega] > imm16) R[regb] < 1else R[regh] <~ 0

All are signed integers.

Ex: sh 421(r3),r5
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M[imm16 + R[rega]] <16 R[regb] 16..31

Two bytes of data from the least significant half of register R[regb] are written to the effective
address computed by adding signed integer imm16 and unsigned integer R[rega]. The effective address
must be halfword aligned.
sle

Ex:slerl,r2,r3

if (R[rega] <= R[regb]) R[regc] < 1else R[regc] < O

All are signed integers.
slei

Ex: slei r8,r5,#345

if (R[rega] <= imm16) R[regb] < lelse R[regh] < 0

All are signed integers.
sll

Ex: sll r6,r7,r11

R[regc] < R[rega] << R[regb]_27..31

All are unsigned integers. R[rega] is logically shifted left by the low five bits of R[regb]. Zeros are
shifted into the least-significant bit.

slli
Ex: sllirl,r2,#3
R[regh] < R[rega] << uimml6_27..31
All are unsigned integers. R[rega] is logically shifted left by the low five bits of uimm16. Zeros are
shifted into the least-significant bit. (Actually only the bottom five bits of R[regb] are used.)
slt
Ex: slt r3,r4,r5
if (R[rega] < R[regb]) R[regc] < 1else R[regc] < O
All are signed integers.
slti

Ex: slti rl1,r2,#22

if (R[rega] <imm16) R[regb] < 1else R[regh] <~ 0

All are signed integers.
sne

Ex: snerl,r2,r3

if (R[rega] '= R[regb]) R[regc] < 1lelse R[regc] < O

All are signed integers.
snei

Ex: snei r4,r5,#89

if (R[rega] '=imm16) R[regh] < 1else R[regh] < 0

All are signed integers.
sra

Ex:srarl,r2,r3

R[regc] < (R[rega]_0)"R[regb] ## (R[rega]>>R[regb])_R[regb]..31

R[rega] and R[regc] are signed integers. R[regb] is an unsigned integer. R[rega] is
arithmetically shifted right by R[regb]. The sign bit is shifted into the most-significant bit.
(Actually uses only the five low order bits of R[regb].)
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srai
Ex: srai r2,r3,#5
R[regh] < (R[rega]_31)*uimm16 ## (R[rega]>>uimm16) uimm16..31
R[rega] and R[regc] are signed integers. uimm16 is an unsigned integer. R[rega] is
arithmetically shifted right by R[regb]. The sign bit is shifted into the most-significant bit. (Actually
uses only the five low order bits of uimm16.)
srl
Ex: srl r15,r2,r3
R[regc] < R[rega] >> R[regb]_27..31
All are unsigned integers. R[rega] is arithmetically shifted right by R[regb]. Zeros are shifted into
the most significant bit.
srli
Ex: srli rl,r2,#5
R[regh] < R[rega] >>uimmi16_27..31
All are unsigned integers. R[rega] is arithmetically shifted right by uimm16. Zeros are shifted into
the most significant bit.
sub
Ex: sub r3,r2,r1
Ex: R[regc] < R[rega] - R[regb]
All are signed integers.
subd
Ex: subd f2,f4,f6
D[dregc] < D[drega] - D[dregb]
All are double precision floats.
subf
Ex: subf f3,f4,f6
F[fregc] < F[frega] - F[fregb]
All are single precision floats.
subi
Ex: subi r15,r16,#964
R[regb] < R[rega] - imm16
All are signed integers.
subu
Ex: subu r3,r2,r1
R[regc] < R[rega] - R[regb]
All are unsigned integers.
subui
Ex: subui r1,r2,#53
R[regb] < R[rega] - uimml16
All are unsigned integers.
sw
Ex: sw 21(r13),r6
M[imm16 + R[rega]] < R[regb]
One word from integer register R[regb] is written to the effective address computed by adding
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signed integer imm16 and unsigned integer R[rega].
trap

Ex: trap #3

Execute trap with number in immediate field
Saves state and jumps to an operating system procedure located at an address in the interrupt vector
table. In our systems, this is simulated by calling the procedure corresponding to the trap number.
Xor

Ex: xor r2,r3,r4

R[regc] < F[rega] XOR R[regb]

All are unsigned integers. Logical 'xor' is performed on a bitwise basis.
XOri

Ex: xori r3,r4,#5

R[regb] < R[rega] XOR uimm16

All are unsigned integers. Logical 'xor' is performed on a bitwise basis.

5 3L
(i) = X

X_y X HI5E y fir
X_Y..Z X HI%5 y 25 z {7
XMy XX...X (X EH y IRk)
Xttty xy (x 5y PH%)
IR R NEE T
IAR Hh T i 1 2 A7 2
PC FEFP T EES
R[rega] B A [IR_6..10]
R[regb] BT A4 [IR_11..15]
R[regc] BT A7 43[IR_16..20]
F[frega] 17 M ZF A48 [IR_6..10]
F[fregb] 7 R EF A7 AR [IR_11..15]
F[fregc] TF 2743 [IR_16..20]
D[drega] KUK BV 1 27 A7 45 [IR_6..10]
D[dregb] RUKE BV 1 A A7 4R [IR_11..15]
D[dregc] KRS BEV 1 A A7 4 [IR_16..20]
imm16 (IR_16)"16 ## IR_16..31
uimm16 016 ## IR _16..31
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imm26 (IR_6)"6 ## IR_6..31

fps 17 RRESAE

- 32 fiifki%

<n n frfEi%
=. WinDLX ##&

DLX 4bPESE (K5~ “DeLuXe” )/ Hennessy Al Patterson &3 — 15 {Computer Architecture
- A Quantitative Approach) Hfi K Z AL B Z: 1451 1. WinDLX 5&—/ 5T Windows FREALAS . A
FORE T — A S 24 WInDLX O F J7i% . WinDLX A48 88 A % T8 DLX 7K 262 dnfe] T4
76

AHFEE R FAE R W, B A 2R WinDLX BI&N T, AUXE 948 A WinDLX
BIANTIRN D . BRI EABAILG, BB @iz FLEE, RAT AR T 5 3K 45
FHIR B BIE B .

BIRTRAT TR AR (1 & AP B, (HARRE A& JE AR 48 Windows (195018 . IR 2 IR
FIE AT RS 5 Windows, AR BNRRS), Wit dT BLACHIS & H .

1. % &
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WinDLX % windlx.exe £l windIx.hlp . R, 6575 B —Lg™ 244 4 s B gmARAS SO .
FEAS S8 TR ] fact.s A input.s 252 AN 4aACHE ST

WRPRAZE Windows B FHFEF4%E, A4 facts Al input.s #5 U1 E] WinDLX ()5,
PRAT LA B B T — 840

W RAREALE 5 O AL 2% WInDLX, 1% 4% DL T 25 B4 Windows 225

1. 3 WinDLX G H 3%, #1401 DAWINDLX

2. f#JE WinDLX #4083 DLATE ) WinDLX SCHE (/44 windlx.exe, windlx.hlp, fact.s
A input.s) EiX > WinDLX H 3%,

2 —ASERKFIT

FAE FH WIinDLX L Zmae et (il 4w SO fact.s , IXANMEF S GARITE/RMAN) Ik,
XFER B input.s, TR R F N R 2R

2.1 FFEFEEE WinDLX

DL
ZJASAEAT Windows MRS —F#E, @i Wiy WinDLX El#z EiJJ WinDLX, Rt

AN N AR T L, W X BRSO AR A R e (A
Ho

[=] WINDLY [+]=]

= i
= mm

Code Pipaina Chock Cycle Disgram

N T WIIEAAI2E, ST File SEEARf) Resetall IR, #H—/ “Reset DLX” *fiffE.
SRIG ST E DRI “Bl” fALEp ],
WiIinDLX 7] AYEZ FPRCE N TAE. /RAT AR K 2 1 45 M RIS [R) 2R L A7t R/ A
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JIAME RIS, Aidi Configuration / Floating Point Stages ( ity Configuration 37 77325,
SR s, 7 Floating Point Stages S FRI0) , &R FARMERCE -

Z ot Delay
AdditionUnits | 1 E |
Mutiplication Urits: | 1 R |
Division Units: T |

AR TR, W] DU S AR X ORI E . AN, Al OK R E M.
miitr Configuration / Memory Size , T DLz BB AL BEES A7 1 45 K/ o N B DN 0x8000, SRJ5 .,
Mt OK JR[EIFH [,

7t Configuration 2 A AN =NCE BT LR E, EA1&: Symbolic addresses, Absolute
Cycle Count il Enable Forwarding. siiifHN RIS, 1EEMSZUE ER—N/NE.

22 RBIREF

TEFFURMERLZ 7, RN — AP R EA7. Ak, #4% File / Load Code or Data, i [+
LAV H F P A IR .

HAVERTII 223, facts THE—MERERINI:  inputs PEE—ANTRTF, EibriE
BN AL JPRHEAF A DLX AP HE 75 /745 R1 e #2200 NP BRERAE, AP soffd
ANFEAE

* i facts

* 57 select 441

* 5 input.s

* iy select #%4H

* i load $%41

RSO R F AR G, B8 T SCHFEAF A R BT o XHEHE s 2> BoR 15 B “File(s)
loaded successfully. Reset DLX?” , it “J& (Y) 7 $%41HIIA. XFE, SCIFh QA N BIfE 0k 2%
T

LAE W] AT ARREALL TAE 1.

2.3 il
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EEE O, AR CUE WA ERR, B8 “Register” , “Code” , “Pipeline” , “Clock
Cycle Diagram” , “Statistics” Fl “Breakpoints” . s iR — AN —ANHE D (FE
D o TERRE R B — AN D R .

2.3.1 Pipeline ®H

AT SR E — T DLX AR N FBLE M. e, XGEEIFF Pipeline, HIL—AF& L, &
A A ERE R R T DLX BB K L. AR AT REM RULE 11, DMELL T AN [F R K B
fa A HRRIEE IR T R .

Irt-Slages

|r|:“_;:.—-c:_:|

e

inlEx

MEM

e

[
wH ?MAMH

BB 7R DLX AP 0 TR BONVE sl B0 (I 7 06k, SeANER) A 0T

232 Code DO

BATRE—F Code . WikiEbr, HEEEIMREAMIENEN =2EE, WERHKIK
Ne b (RS EEE) . AR SR HLES AR R g i 2

BIE, M EE OH ) Execution JFUAERL. 7EHELA N2, A Single Cycle 1§
¥ OF7 %,

KB, B b “STEXT” M —A78 R (. % F7 8, B maisir—»F,
BATHIPEO A AR (O, N AT AR . XA I iy & b TR R AW — B tnit
Pipeline & H & KM, EXEAHMEFFERITHE. WREHEBR, KREBESHL “al
InputUnsigned” 7& IF B¢, “addird, r0, 0x1000” 7E5§ Bt ID. HAhTHEHF A — “X” fri,
RUPRA WA S B

FRRIE S F7 88, AR E DR it s, dERMMASMNE =B “intEX” . %
N F7, EREREAR . EARRDE O, EOHEEE P E, I AT pe R adT, &
F—F Pipeline & [, fR&RILIF, intEX Fl MEM BUIEFEE T ID BLkHl . N4
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2.3.3  Clock Cycle Diagram & H
A 7 & H EAstk, 4RJ54TF Clock Cycle Diagram % 1. & Soni/Kg B a5 &,

= 0 E Diagra v | -

Instructions / Cycles 1 2 3 4

addi 1,00, 01000

jal InputUnzigned
movizfp 10,1 ' aborted
s SaveR 2(r0).r2 '

FET A, PRORE R BRI £ 58 DU 0, 55— 2% dp & IEAE MEM BL, 38 2k i 2 1E intEX
B, BN AE IF Bl T3 =% & fin oy “aborted” o HJFEE: 28 "% (jab 2t
FA SRS, (HRAEE =AM, jal $80FEDJE 4 FE, X, T 44 movi2fp
AU, HEFHATHF a2 E s — bk, K, movi2fp BT REBEEUY, 7ERKEZ
N

jal {5 s2thk 448 “InputUnsigned” o SR BN ILFF 5 bk SEPRE, ST EEw DR
Memory FI Symbols, )7~ & H o SRkl B FF 5 A0 BRI SEPRME . fE “Sort” « X%k E
“name” , fEEAHZAIRHETY, MARGEUEHY . B Em “G” AXERFMFS,  “L” K%
JAAF T . “input” HE “InputUnsigned” 22— MRS, TRISEPRMEAN 0x144 , F/EHLLE.
mdr OK %415 H o

F—obd F7 o, %4 (addD) BlARKLRIRE —B. WRE THIEZGLSPUTE
AL TR B% L R AEAT 47 AR R Clock cycle diagram 7 H R S dir & B AEAT, ARG X e,
SR — AN Lo B P S VAN R NRUK BOAL B &5 RT3 4 - IX AN 1 “ Information
about ... "fE KK i Information & H . WS 585, sy OK 4245 A B 1 o X 55 =47 (movi2fp),
FEBEHERPATTE B AP, X2 RN BB BN . (Wil Code & 1 H IR —478k
# Pipeline & L HRE—E, [FFEATLL Information % 1. )
2.3.4  Breakpoint &M

MiELE Code @ WEARKYNT (WIRARITIF, X EFR Code), 1REFEFIE: NRIJLZIES
JUE—#E, EATHE sw-1E: K e RS E AfFaEas . EE FT BN, B, &
AT R T SO PR i A2

PULE, 145 1H) Code & 11 H1 4L 4 trap 05 fJ 0x0000015¢ 17, I i /& 5 it # 09 R GE 1 H
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i A47, SRJA ST SR Code, Hil Set Breakpoint (Bif# Ay 24T bRic ! ), B
— BT “Set Breakpoint” i . @I E L, /KRR LLERE Ay 21847 21K & 10— B BER, 2
FPAZIEHAT . BRE N ID Br. Aidi OK e % .

= Set Breakpoint

Address: | InputUnzigned+0x18 |

[ Type
IFE @I COEX O MHEM O wWB
O Bead O Wte

Please zpecify an address

7£ Code B HH, trapOx5 41T FHHL T “BID” , ‘&R UAIESAEFEIDERT, F25 T 1k
7o

RS O LI AL R R 2 KRR Reakpoints, ##H —ANNE I, Hd BoR T
AW EHEE L bR

PLAEAR A 2 s Execution / Run B3% F5, B4R EEIEAT. 2 HIL— M RHEHESE R AR
“ID-Stage: reached at Breakpoint #1” , %"\ #4455 H] .
w7 Clock cycle diagram & [ H ] trap 0x5 17, VR E BIBLAUL AT 80 & 37 14 trap Ox5 1740

FHR:

trap 05 : [ IF ] T-5tall

JR PRS2« Tove T i af ) — 2% trap 5 20T, DLX A3 i /K 244 4735 =5 - 78 Information 7
O (XU trap 7880 o, 7E IF BLE/RH B “3 stall(s) because of Trap-Pipeline-Clearing!” . (4~
BT 4% OK SEH & ).

fa4 trap Ox5 45 2% b, /R AT DU Sl 2 7 128 #. 5% B 1) Execute / Display DLX-1/0
KAEE .

2.35 Register O

Nt — B, Ridi Code %I, HIHT kBB AR A N IRS) Ry 0x00000194 FIHK—1T
(F6 472 lwr2, SaveR2(r0)) , miiltbAT, #AJ51% Ins B, B siidi Code / Set Breakpoint/ OK, 7E
X7 BB . RAEFRER T, 7EHhE 0x000001a4 ($54 jar r31) AL E W . BLAE
¥t F5 4k 41547, X, 43 DLX-Standard-1/0 & 11, fE{Z5 “An integer value >1:” J& bR A
$R, BEN 20 AJ51% Enter, BIARSLIZITRINT A #2 4b.
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fE Clock cycle diagram & 1, fE84 XA 7RSI F ko A OFKFRTE Y
15, FikdRm A EoR T EERERK . R-Stall (R-E1%) FoRglE MR Z RAW, 40k
RN E AR E A -

DTERRATRE — F 2478 RN . ik, Xk £ ) Register ElFR. Register % 14>
BRBENFFAAAETHINE. B F RLE| RS HIME. #% F5 MIRENLRLLIE T2~ — M ik, ALk
E¥RAENAE, 84 w NEF T B E T A28

WSRARA EA B E W 5, MR 4k 820047 . JME&: s Execute / Multiple Cycles 5% # 1%
F8 #, (EFTHIAIE AN 17 , SR)5% Enter 8, BRIFEFK4SLI21T 17 ANteh A, 1
¥ %) Clock cycle diagram % [, EE|EET54 M 72 2 78, 1£ EX B, PIANFs#E (multd
and subd) 7> HIFEAFHIFRAE Lig4T, ENHTEEL AN A 4R WA ENZmr T —%
FEREMUR, PEMAAT, REE T DA BILLR Y subd B MEM B

2.3.6  Statistics HH

BIGRATRE—T Statistics % .

¥ F5 MR R s AT, HFLTE . “Trap #0 occurred” R G —46164 trap 0 & 4T,
Trap f8 & Hgm's5 “0” WHE XL, HEHRLIEFET. Bt Ebr Statistics. Statistics 7 H 324t %
AT TS B AU BT B A 0 45 SRR L 25443 3 Load/Store $54 i miFE 4 Fl traps.
&R R A REORTE 3 B, 40 RAW stalls: 17(7.91 % of all Cycles).

PEFRA B 1 3T AT BL I — T AN R E B BEATL R 5 1

WAERANVE —F € W IER . T RBEREE T, RATRH TE R . mRARMER, #
AT I TR 2 TEREE ?

FTAVE—F Statistics & LIS FGTH 8. S RE215) FIEE (17 RAW, 25
Control, 12 Trap; 54 Total) , #XJ5%HI % M. iy Configuration H ] Enable Forwarding 1# 52 7 76
B (CEHUNED) , $TIFIR S Breakpoints ElbrJf 555 Breakpoints 25, MHFERATE WS, SRIE1%
F5, # A 20 J5, 1% Enter , BT —HIBITRIS R, EHEREHSEH, RaEBEHE1
A Trap ESU5R 2 FIFERIE, T RAW #1517 B/ T 53, SR %0 n 3 236. FIH]
XUBAE, PREBENS VT B AE AR SR A I B -

236/215=1.098

DL Xforwarded F. DL X ot forwarded R 9.8%

3 LHA RAIRKIFTE

IVISERIGEPS

PR P A SR AR A B BRI (18- PR A R, S TH 45 AN RE
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FE JEUE E IR I Bk BT SR AT
—BORUL, PR PR R FEEE I N = Rh S

(1) SRR HREIF B A T IR EBPATIIEOR, MRERIR RN, HUKE T4
ARG o

(2) BIEMRK: BT EM BRI HATEIR, XL IR KZ h &
AT, BURTRE SR AE AT R .

() FEMIIANIR: HKLER] ) SRS ML E RS SR PC EITELN, mta kA EHIM
Ko

— HRKE P IR R, LIRS ER 4R S AETUK G BOIRIPAAT A5 R VP 2 R 8, I SRASBEAR 47
M A RAR O I, AR S K 2R PR RE . FE U BRI PAT A5 R . W BRAOR I R AT i ik
TOKLEEPAT R &, TAREEPATHE 2154

FEJGTH S o ALY 58 20— % AR ST, TR 48 2 5 R I A Fa A # 2 A
AT, AL S Z ARG 2 W AT 4RS00 4T, AR R IE], KA BURRIIE 2.

3.3.1 FKLHIG MR

IR FLEE R S H AR RUKL T EBPATH, PEBIEM R, WAKIZRKEA SRS N T
REMEAEVUK L A HAT IR S WA AT RedL s, AR A LEMIARSS, 8 H 75 BRI KA D) RE
TR IR B R T ik

VF 2 PR R LA AR A R AR & ORAFAE A — Al ae o RIS B I, K2R R
FLTE I SRR X B A A R T ) R, SCEESE OB & AT, IR AR 2 R A AE e il b
RE (W 3.3.1 frs) , PESTASG. Jy T IR, R ALK 2 e BT — 26 1R 2
XU RS DT TR, S BUE — 2635 M ERAE (W&l 3.3.2 fi) o I IIFONHUKE I —
NN R A RUKE R, SRR . B 3.3.2 AT RAE Y, AENIKER
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HRA N A S ST T BA BRI R S5 A AR O

HEMMAEH —— AR R

BifiR] (R$9/EH)

(CL i} 02 b ooy b ook b k! oo

P 3.3.1 b T4 &5 U il yop R 1 5 R FAO L 7K R 5 A AT 5%

ceT
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S B

BiE) (EtihAEEs )

K 3.3.2 J9VH BRES A SR T N BRI /K 26
W AR 3.3.3 Fon i 22 B R oR BRI

SIANFBEHRKENZH

ERIEES
SRS 1 2 3 ¢ 5 6 i 8 g
B4 IF 1D EX  MEM VR
41+ IF__ID  EX MEM VB
&S+ IF 1D EX NEM Y4B
f841 43 stall  IF pil EX NEN  VE
fadit+d IF 1D Ef  MEM__ VB

K 3.3.3

B RTAN, DVl BRESAAE ST 5T N IR S K R R . A T BESR S5FIAR G, AT RAE
R BHRE R M7 e, FEGUK LS T ik B A B SL Y HE 2 Ak S A B A At 2 BT
DI¥s Cache 7r#Ipifi4 Cache F%(#fs Cache.

RAE R K B R R K R R RE 2 m, AR W RFK LA A a5 A G, A
HCPI BN, AR, N AR E TS SRVFEERAR DRI AAEN ? EEA A A
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RN TR, RN VIR DIRERRITRIREIR . ARy 1 e SR SR T A SR e P
P DiRe oo se ik, B BB R REAE BT, 82 B R AR AR 6 E AR K

3. 3. 2 WAKRLBHIEIEAR

(1 HaEMRREA

BIFAENUR L P EBHATI, FKLAT AT BELARTR 2 B SR, 155/ S 4R
WG AN R EATTHRRUK SEBLRIBUY 20K S BRI OG. & 5B 1EIRATHE & T IR ARl K e 1
PAT L

ADD R1l, R2, R3
SUB R4, R5, RI1
AND R6, R1, RY
OR R8, R1, R9

XOR R10, R1, R11

ADD 1845 T A 15 2 # 2 H 3 ADD 82 1TH 45 R, W& 3.3.4 fizs, ADD #E41E WB
BAK T HE RSNG4 RL 1, (02 SUB FRATEH ID BURZEN G4 RL HiBUZITH
gEIL, XRE LR I SR A DG . BRAE EERT 1hX — S B, B SUB 4 IR EII R A 1R
ffE. AT, N T ERIE FRIE S P HI M IEFIAT, K& RIFEfF ADD 842 EHIATHE RS,
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H# ADD 5 RitHEAREANTHAE RL Za, /830 ADD R4 2G4k 84T

4840 £ A4
B (BI34EH)
cC1 ce2

% ADD R1,R2,R3 @:
3 |
E
~ SUB f4, R1, RS (]
5 L

AND R, R1,R7

OR BB, K1, R9

¥OR R10,E1,R11

K 3.3.4 WKL HIBHEAH O

ME 3343ETTLLEE],  AND FR2 AR IUOR 2 BIX AR R R IURM . ADD 454 A2
BB IR A REAR A 274745 R1 A5 A, BrlL AND  $i5-4 75 585 DY AN I B i 351 A 25 77
# RL e RE R IR 110 XOR F54 W AT BLIERHRAE, KON RAESE /NN o A 33
fF4% R1 A2

38k, R DLX Sk E i —Fhfag RBR, mf MERUKZLIRAIHAT OR 54 . XFEOARMLZ
£ DLX JRE A, LPE (e BRI 5 25070 BEAT 35 4745 SCPF IS A, 1072 I B 30 B~
FR > BEAT A A AR SCF I SRR . AR BRI R, A DR o7 A7 48 SCAF AT MRS 24 b ] R R 2 R R
SEWL 5 N

() B E BRI BIEAN KA R

K 3.3.4 1 (1 Hca A 5 i AU RT DR — RO AR E 1) (B AR S5 B BRI ) 10 TR BB R AR o o
E AR E AR fEHZIRS (WKl 3.3.4 i) ADD 184 FeAE—AMtEgE Rz, H
EAR4 (Kl 3.3.4 H1i) SUB F1 AND $54) JEARIEREZITEE R, WIRAEWRIZIT 54,
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RMNEFERITT (FrArds SO EXIMEMD BREGAFIHERLSF LTI, (ALU IR ZAF
), AT DR G 15 . HETIXANE RS, 8 BRI s AT LU

(1) AR EXIMEM HE) ALU [ig 525 a2k E] ALU N7 A7485

(2) 458 AR B AT — A ALU 18545 RIS NGRS 900 ALY RAEIVE 7 £ 8%
i, AR — A ALU BHSRE M ALU BN, 5—A ALU BERA 2 A
YR T AE A R R RS

KA G A A g AR £
FiE) (AFémREER)
c1 cc2

ig .
E ADD R1,R2,R3 @—”—E{@:
f
T SUB Rd,R1, RS Ein
i
2,

AND R6, R1, R

OR RS, R1, R9

XOR R10,R1,R11

K 3.35

K 3.3.4 30K, YiKE IR L Bl i B0 E [ 45 R 0] REIF AMUDURZ BT — 248 2 IO REEE R

’

17 HLIE AT 7T RE2 AT 5 AR ARIE S TR A R, [ 3.3.5 52K 1€ MECR G B Bil7 AT
EUL, o Ar A7 88 SO AT E 5. TC 2 IR A Sk s E AR . a4 &7 41 AT LLAE &1 3.3.5 Hh il

ABAT M0 7o 15
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FAZOEAL G 4L

@i8%1  ADD RI,RZ,R3
@S2 B Rl]l,RS
®78%3  AND R6,R1RT
O#844 OR R8,R1,R9

@845 ¥R R10,R1,R11

K 3.3.6

EIRE R DHET B s O, AT BUR AN R ERARIR B PTA / E e D) R
Too WAL, — NG RA DT LA —ZhBe Hoo % e 1 20 B S, i ik n] LW
— DIRER T A A 2 A B E T RE I . 2841
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E=m e

SCIE:

HEBARERALIGZ AR EZ

EfTE) (EHHEE)
cct cc2 o3

ar Rﬂ? z@:_%

0 R4, 0, (R1) - Regl

W 12(R1), L (D] —':E@I]%BL

K 3.3.7 B HHa A7 fifi as A ALU BT E [l B8 42

I

FE DLX H1, A-ATI K 2 7 47 a4 ZIE T T BE 50 S A A R] BE 75 2E5E 17 BR 42

HITTHI PR — SRR AR S [ S 25052 A SR A AP R R VR ), (R R AR S B A Rl B AR 2 A — X 4
AR A — BT HHT IR S . AN, AR DO KA AR AR AR O

KR ERHI R ER:

TRV ARG I LA TR, B LI ZORAE PN R FE

WSt b A, ANEE S0 I R P (/N S LG R A, A B ) 2 S B i — o 2
SRR T B EOR, RATE AT

[FIZAATT ENLSE I AT R S AT S Sl iy, Al SEUR IR S ISes, ESRid R IR s st
Wt I AR, S e R R SRR T A 4 SR A T, SR HOMAR P A R 2 (1 Se de i
T2 N SERAR 5 1 PR SE G AT Wi ST

IR E RN AR AR SRHK. SRNE. KRS, BPRER. SRPER. 5
KrrPlaIZR . SRR AR

HTRRIR D, REESINSERE, 288 S BIMFE I ATAMi. Tt Zmsesk, Lk
ek,

SR T B AR TR T SR AR 20 S S A B A
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F.  SEKH— #R WinDLX K

LB HM:
AL, #R WinDLX B MHRAERE, T ff DLX 18 & 424514
B g R
2. EWAR:
(1) H WIinDLX B #8047 K afe e 7 facts o $ATHTRIEN “WinDLX
HAE”, XAEF T SRS WA . SRR MRER N — AR, SRR,
SRIEH S5 Bt o 22 P T inputs TR TFRER, XA FRE T IR
(2) FNEHE “37 RS PAT %, FERFE PR FRAEA WinDLX, 45 WinDLX
(IR Ao
(3) MR IIEAFTE L EIEX, B WinDLX 84 A%,
3RS
KB afefE 7 fact.s

rhkkkkhkhkhkkhkhkk WINDLX EX2 FaCtOFIa| *hkkkhkhkkkhkhkhkkik

; Program begin at symbol main
; requires module INPUT
; read a number from stdin and calculate the factorial (type: double)

: the result is written to stdout

.data

Prompt: .asciiz "An integer value >1 : "

PrintfFormat: .asciiz "Factorial = %g\n\n"
.align 2
PrintfPar: .word PrintfFormat

PrintfVValue: .space 8

text

.global main

main:

:*** Read value from stdin into R1

addi r1,r0,Prompt

39



jal InputUnsigned

;*** init values

movi2fp f10,r1 ;R1 -> DO DO..Count register
cvti2d f0,f10

addi r2,r0,1 ;1 -> D2 D2..result
movi2fp f11,r2

cvti2d f2,f11

movd f4,f2 ;1-> D4 D4..Constant 1
;*** Break loop if DO =1

Loop: led f0,f4 ;D0<=17?

bfpt Finish

;*** Multiplication and next loop
multd f2,f2,f0

subd f0,f0,f4

j Loop

Finish: ;*** write result to stdout
sd PrintfValue,f2

addi r14,r0,PrintfPar

trap 5

*** end

trap O

AT T inputs A TR

jrEEkskkxskex WINDLX EX.1: Read a positive integer number **x kst

;Subprogram call by symbol "InputUnsigned”
;expect the address of a zero-terminated prompt string in R1
:returns the read value in R1

;changes the contents of registers R1,R13,R14

.data



;*** Data for Read-Trap
ReadBuffer: .space 80
ReadPar: .word 0,ReadBuffer,80

;*** Data for Printf-Trap

PrintfPar: .space 4

SaveR2: .space 4
SaveR3: .space 4
SaveR4: .space 4
SaveRb5: .space 4

text

.global InputUnsigned
InputUnsigned:

;*** save register contents
sw SaveR2,r2

sw SaveR3,r3

sw SaveR4,r4

sw SaveR5,r5

;*** Prompt

sw PrintfPar,rl1

addi r14,r0,PrintfPar
trap 5

;*** call Trap-3 to read line
addi r14,r0,ReadPar

trap 3

*** determine value

addi r2,r0,ReadBuffer

addi r1,r0,0

addi r4,r0,10 ;Decimal system



Loop: ;*** reads digits to end of line
Ibu r3,0(r2)

seqi r5,r3,10 ;LF -> Exit

bnez r5,Finish

subi r3,r3,48 ;??

multu r1,rl,r4 ;Shift decimal

add r1,r1,r3

addi r2,r2,1 ;increment pointer

j Loop

Finish: ;*** restore old register contents
Iw r2,SaveR2

Iw r3,SaveR3

Iw r4,SaveR4

Iw r5,SaveR5

jrr3l; Retur

. EZHRZ. H WIinDLX BERBRHATEF
KREBRAZLIH
1. SEHHK:
AL, AR WinDLX UL as HIEAEAEH, 4 WinDLX 1B
TKEAEPAT BARTRE I BIRKIG GG, AR DLX 5 28R 451 S R e
2B
(1) A WinDLX #ADZEHATFET gem.s ©
AT MFRAERI N TE AN PN BE4Y,  SRAIATT I greatest common measure,
Rk s RS 2bstEsm . ZREPH AT inputs AN FRET .

(2).45 A% 6. 3 1 6. 1, 7 AfE main+0x8(add r2,r1,r0). gcm.loop(seg r3,rl,r2)#
result+0xc(trap 0x0) i Wr s, K H P HNE LR A HAT R T ETE AR , EE P A FE ZF A7 28 1
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AL, ARG BT T3 execute/display dIx-i/0, W22 45 5 .
3.EWARFF
KRERKANLEFET:  gem.s

jrEFRRRARxRR WINDLX EX.1: Greatest common measure **x*x*xxkxixk

; Program begins at symbol main
; requires module INPUT
; Read two positive integer numbers from stdin, calculate the gcm

; and write the result to stdout

.data

;*** Prompts for input
Promptl: .asciiz  “First Number:”

Prompt2: .asciiz  “Second Number:

;*** Data for printf-Trap
PrintfFormat: .asciiz  “gcM=%d\n\n”
.align 2

PrintfPar: .word PrintfFormat

PrintfVValue: .space 4

text

.global main

main:

;*** Read two positive integer numbers into R1 and R2
addi r1,r0,Promptl

jal InputUnsigned ;read uns.-integer into R1

add r2,r1,r0 ;R2 <- R1

addi r1,r0,Prompt2

jal InputUnsigned ;read uns.-integer into R1

Loop: ;*** Compare R1 and R2
seqr3,rl,r2;R1==R2?
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bnez r3,Result

sgtr3,ri,r2 ;R1>R27?

bnez r3,r1Greater

r2Greater: ;*** subtract r1 from r2
sub r2,r2,r1

j Loop

r1Greater: ;*** subtract r2 from rl
subrl,rl,r2
j Loop

Result: ;*** Write the result (R1)
sw PrintfValue,rl

addi r14,r0,PrintfPar

trap 5

*** end

trap O

ZAREF IR T input.s FREEIN TR .

jrrskxkrxskrx WINDLX EX.1: Read a positive integer number ***#*xskskokssk

;Subprogram call by symbol  “InputUnsigned”
;expect the address of a zero-terminated prompt string in R1
;returns the read value in R1

;changes the contents of registers R1,R13,R14

.data

;*** Data for Read-Trap
ReadBuffer: .space 80
ReadPar: .word 0,ReadBuffer,80
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;*** Data for Printf-Trap

PrintfPar: .space 4

SaveR2: .space 4
SaveR3: .space 4
SaveR4: .space 4
SaveR5: .space 4

text

.global InputUnsigned
InputUnsigned:

;*** save register contents
sw SaveR2,r2

sw SaveR3,r3

sw SaveR4,r4

sw SaveR5,r5

;*** Prompt

sw PrintfPar,rl

addi r14,r0,PrintfPar
trap 5

;*** call Trap-3 to read line
addi r14,r0,ReadPar
trap 3

;*** determine value

addi r2,r0,ReadBuffer

addi r1,r0,0

addi r4,r0,10 ;Decimal system

Loop: ;*** reads digits to end of line
Ibu r3,0(r2)

seqi r5,r3,10 ;LF -> Exit

bnez r5,Finish

subi r3,r3,48 ;??
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multu r1,rl,r4 ;Shift decimal

add r1,r1,r3

addi r2,r2,1 ;increment pointer

j Loop

Finish: ;*** restore old register contents
Iw r2,SaveR2

Iw r3,SaveR3

Iw r4,SaveR4

Iw r5,SaveR5

jrr3l; Retur

+. LR= FH WinDLX BB R RRELER
1. LB EMK:
I ST, AR WINDLX FHE i, FEANEELE RS HAT WINDLX F2/7H, i/KER
SEEERCSIOR TSk '
2. LRHK:
(1) F WinDLX B2 AT R B EFE T prim.s. XM F A TN R 5L
(2> HUPPATHEFRET, RFEH 2 f 3.
(3 HEWATEFIES, FEEERR PP PATERIEMRERE SR, FmExRp
configuration/floating point slages ) &5 & ST AT EL .
3. LRERF
REFEHFLET prim.s.

jrFEkxkrkskxex WINDLX Exp.2: Generate prime number table **x**xkkxikakxsk

; Program begins at symbol main

; generates a table with the first ‘Count' prime numbers from 'Table'
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.data

;*** size of table
.global Count
Count: .word 10
.global Table

Table: .space Count*4

text

.global main

main:

;*** |nitialization

addi r1,r0,0 ;Index in Table

addi r2,r0,2 ;Current value

;*** Determine, if R2 can be divided by a value in table
NextValue: addi r3,r0,0 ;Helpindex in Table
Loop: seq r4,r1,r3 ;End of Table?

bnez r4,IsPrim ;R2 is a prime number

Iw r5,Table(R3)

divu r6,r2,r5

multu r7,r6,r5

subu r8,r2,r7

beqz r8,IsNoPrim

addi r3,r3,4

j Loop

ISPrim: ;*** Write value into Table and increment index
sw Table(r1),r2
addirl,r1,4

*** 'Count' reached?
Iw r9,Count

srlir10,r1,2
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sge r11,r10,r9
bnez r11,Finish

IsNoPrim: ;*#¥% Check next value
addi r2,r2,1 ;increment R2

j NextValue

Finish: ;%% end

trap 0

N SERPY: S5HAER

1. SERHE:
I AL, INERAT SR G B, T AREEHIAH KT CPU PR RIS .
2EWAR:
(1). H WinDLX B 25121725 structure_d.s -
(2). BB, HRBAAAELE MR DG 2 x0T DL A 3 B2 A A G B A
(3). ISR HIGE AR TGS I B A5 I b R SR, TH DA I B2 S

T BRI E e
(4). WIRLGERIA X CPU PEREMISZIN, THR AR EE HAH S B 71 .
3R

FEFF structure_d.s

LHI R2, (A>>16)&0xFFFF

ADDUI R2, R2, A&OXFFFF

LHI R3, (B>>16)&0xFFFF

ADDUI R3, R3, B&OxFFFF

ADDU R4, RO, R3

loop:

LD FO, 0(R2)

LD F4, 0(R3)

ADDD FO0, FO, F4

ADDD F2, FO, F2 ; <- Astall is found (an example of how to answer
your questions)

ADDI R2, R2, #8

ADDI R3, R3, #8

SUB R5, R4, R2

BNEZ R5, loop

TRAP #0 ;; Exit <- this is a comment !!
A:.double1,2,3,4,56,7,8,9,10

B: .double 1, 2,3,4,5,6,7,8,9, 10

. KW BIEHER
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1. EWAER:
M ARSI, IR B AR G B R, SR T A5 P S 1 AR SR ek A
FH R SR 15 o
2. EBAE:
(1) EARHZREAMEN T GEE Configuration 32 H.H11)
Enable Forwarding & D% # ), H WinDLX #4812 1727 data_d.s »
(2) T HE AR T (-7 452 ) b o] B DA SR e R AT B S I e P S 8, o
AR A5 BN A o S AT R AR A
(3) ERHEMBAMEN T, F WinDLX 28 H E 7R 7 data_d.s.
(4) T FHEE AR T (B 452 ) b ol B DA SR e R AT 1) e I e P S0 8, o
AR A5 BN A o S AT R AR A
(5) M LHCFA AR, TR E MR EYERER S A5 2

SRR

FEFF data_d.s -

LHI R2, (A>>16) & OXFFFF
ADDUI R2, R2, A & OxFFFF
LHI R3, (B>>16)&0xFFFF
ADDUI R3, R3, B&OxFFFF
loop:

LW R1, 0 (R2)

ADD R1, R1, R3

SW 0(R2), R1

LW R5, 0 (R1)

ADDI R5, R5, #10

ADDI R2, R2, #4

SUB R4, R3, R2

BNEZ R4, loop

TRAP #0

A: .word 0, 4, 8, 12, 16, 20, 24, 28, 32, 36
B:.word9,8,7,6,54,3,2,1,0

+. KRN WLSAE

1. EWAER:
WAL, I fe BRI BEAR, T RS BERORYS CPU P RE B
A AL o
2. EWMARE:
(1) @it Configuration S FH ) “Floating point stages” &I, HEERTEH
JCHURE N 3, IE. ik, BRIEHIEEBCE N 3 MBI .
(2> JH WinDLX AU #5217 M Z BT HIFE /7 sch-before.s o 0% IR HhAT

49



TR BRI SR AR PRI IR A B R 7 AT 1R S R o SR 4

(3)  FH WinDLX U #1217 Z J5 KRR /7 sch-after.s , 02 HATIE
T r1 5% R 50 R AR PR BB DA B P AT 1R B e o SR

(4) FREEICRAER, LB R R A FE G i Re .

(5) ik XS T4 m CPU TEREI & 3o

3. SLRFEFF:
FEF sch-before.s

; Example to illustrate instruction scheduling

.data

.global ONE

ONE: .word 1

text

.global main

main:

If f1,ONE ;turn divf into a move
cvti2f £7,f1 ;by storing in f7 1 in
nop ;floating-point format

divf f1,f8,f7 ;move Y=(f8) into f1
divf £2,f9,f7 ;move Z=(f9) into f2
addf £3,f1,f2

divf £10,f3,f7 ;move 3 into X=(f10)
divf f4,f11,f7 ;move B=(f11) into f4
divf f5,f12,f7 ;move C=(f12) into f5
multf £6,f4,f5

divf f13,f6,f7 ;move 6 into A=(f13)
Finish:

trap O

W FE J5 B RE ST sch-after.s

; Example to illustrate instruction scheduling - reordered instructions

.data

.global ONE
ONE: .word 1
text

.global main

main:



If f1,ONE ;turn divf into a move
cvti2f £7,f1 ;by storing in f7 1 in
nop ;floating-point format

divf 1,f8,f7 ;move Y=(f8) into f1
divf £2,9,f7 ;move Z=(f9) into f2
divf f4,f11,f7 ;move B=(f11) into f4
divf 15,f12,f7 ;move C=(f12) into f5
addf f3,f1,f2

multf 6,f4,f5

divf £10,f3,f7 ;move 3 into X=(f10)
divf f13,16,f7 ;move 6 into A=(f13)
Finish:

trap O

+—.  ZERE: SLAEHITHE

1. LK HK:
W TERK BT TRIRAT RAR B ST R, R R AT R S TR
VEAEI [B) 5 AR T I ZE SR, NIRRT AT T SR B A

2. SERJRE.

m (TR EE R

4.0

— " dx
!Lﬂ+xz

B3], FHER 2 1R AR 25 AT i SR AR R
lim(1/n)*X [4.0/ (1. 0+((1/n)*(i-0.5))") (n—o0) i=1,2,3, ..., n+l 53], n BURFEE NS
B n BAARBREE, AFEFH n NEA 20000000,
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BITEFZOMWT:

h = 1.0/(double) n;
sum = 0.0;

for (i=1;i<=n;i++)

{  x=h*G-0.5);

sum =sum + f(x);

pi = h*sum;

FHATIEFF PGS St 5 for PEA R —HB 7).
HATREFZLIT

h = 1.0/(double) n;

sum = 0.0;

for (i = my_rank+1; i <= n; i+=group_size)

{

X = h*(i-0.5);

sum =sum + f(x);
}
pi = h*sum;

R HERETH A3 2 pi MIISRAS =

Horh £ (x)=4.0/ (1. 0+(x) %)

3. EREF
HATEIRIRIE Y -
#include <stdio.h>
#include <mpi.h>
#include “math.h”

long n, /%

double sum,
pi,
mypi,

X,

number of slices */
/* slice counter */
/* running sum */

/* approximate value of pi */

/% independent var. */

/% base of slice */
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int group size,my rank;

main (arge, argv)
int argc;
char* argvl[];
{
int group_size,my_rank;
MPI Status status;
MPI Init (&argc, &argv) ;
MPT_Comm rank ( MPT COMM WORLD, &my rank) :

MPI Comm size( MPI COMM_WORLD, &group size);

n=20000000;
/* Broadcast n to all other nodes */
MPT_Bcast (&n, 1, MPT_LONG, 0, MPT_COMM_WORLD) ;
/5 Pix/
h = 1.0/ (double) n;
sum = 0.0;
for (i = my rank+l; i <= n; i += group size)
{
x = h*(i-0.5);

sum = sum +4. 0/ (1. 0+x%*x) ;

mypi = h%sum;
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MPT_Reduce (&myp1i, &pi, 1, MPT_DOUBLE, MPT_SUM, 0, MPT_COMM_WORLD) ;

/* Node 0 handles output */
if (my rank==0)
{
printf ("pi is approximately : %. 161f\n”, pi):

}

MPI Finalize();}

4. SERIRE:
(1) 28 i A S HF SSH LK) SecureCRT 45
(2) &fE: &R IP 211.87.224. 140
G yxf
%49 pppppppp
(3) BBl JE e L BN LN iy 4
ESCMEAFR: 1s 8 1s -1 (24T DOS €54 dir)

FIRFET - vi pi.c CRATREF)
5% vi mpipi.c GHTER)
BH: q

G 4

1B1T:

o AT SRIE T

./pi

AT R AT

mpirun rsh -np 1 cu0701-ib . /mpipi )

(fE— 6 RS & EH— 3RS TR, AT RT3

mpirun rsh -np 2 cu0701-ib cu0701-ib . /mpipi

(fE— G MR5 & LM A BERRZ AT AT )

mpirun rsh -np 4 cu0701-ib cu0701-ib cu0703-ib cu0703-ib. /mpipi
(FEP G g5 as L U BERRZ AT AT )

mpirun rsh -np 4 cu0701-ib cu0701-ib cu0701-ib cu0701-ib. /mpipi
(fE— G M5 & LU BERRE AT AT

WWREMEFFIBAT I 8], ERIFATHVE S AT SEEPAT I E), DAR SRS O R AT ST
IIEVES
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