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SIS, MISTICA & X Data

E COMUNICAZIONE ~ ||User data segment [10000000]..[10040000]
[10000000] .. [1003f£££] 00000000

Data Segment Window Help
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User Stack [7ffff5b4]..[80000000]

[7T££££5b4] 00000000 00000000 7fffffc3
[T££££5¢c0] Tfffffaq4 TLLLL££77 TLLffffSe
[7££££5d0) T7ffffede 7ffffea2 7ffffe7l1 7ffffeS
[7££££5e0]) T7ffffe33 7Tffffe02 7ffffdda 7ffffdc
[7T££££5£0) TE£££fdb9 7TL£fffd9d TLLf££fdS7 TL£Lffd27

[7££££600) TL££££fd0c 7TLffffcfS 7Tffffce0 7ffffcd2
[7T££££610) TL££ffal3 7TLL£££9dS 7TLffffSba TL£Lf£99d
[7££££620) TLLLL£955 TLLL££943 TLL££92b TL£L£L£910
[T££££630) Tffff8ec TLfff8c3 TLfff8aS Tffffe4c

T7L££££640) TLLLLE35 TLfff7ef 7TLffff7db Tffff7cc

o TLELL££650) TLLLL7Tb6 TLLLLf78c TLLLL£750 TLLLL727

a 0’ a 0’ Io 'fLL£660) TLLLL705 TLfffféed 7TLLLff6c6 TLLfff6bl

TL£££670) TLLL£690 7TLLff67e 00000000 €9770000

P ££f680) 7269646e S5c3a433d 444e4957

’ "££690) 52455355 464£5250 3d454c49

ln tl Oduz ’one a Q SP/M ftféa0) 73726573 6775415¢c 6£747375

'£6b0) 45535500 4d414e52 75413d4S

o "6c0) 69754c6f 53550073 4£445245
Simulatore Arch. MIPS .= @ oo o
[ ] <ffée0) 55475541 2d4f5453 30333258
£fLL£6£0) 4d4£4452 3d4e4941 55475541
(TEL££700) 30333258 54565400 5c3a433d 676£7250
[T££££710) 206d6172 656c6946 78282073 5c293638
[T££££720) 6f6e654c 54006f76 433d504d
[T£E£££730]) 5c737265 55475541 317e5453
[TE£££740]) 61746144 636f4cSc 545cecéel
[TE£££750]) 5£534654 3d524944 505c3a43
[TE£££760]) 46206d61 73656cE9 6968545¢c
[TE£££770] 6761746e 69462085 7T265676e
[TE£££780]) 6£532074 61777466
[TE£££790] 5c3a433d 72657355
v || [TEL££7a0] 415c317e 61447070

¢/ James Larus.
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Simulatore dell’architettura MIPS32

Puo essere scaricato all’indirizzo ...

http://spimsimulator.sourceforge.net

MIPS (e quindi QtSPIM) usa 32 registri, ciascuno di 32 bit

MIPS indirizza il singolo byte (8 bit)

Gli indirizzi delle parole (i.e., word) sono multipli di 4 (1 word = 4 byte)
Gli indirizzi di due word consecutive differiscono di 4 unita

In MIPS le word iniziano sempre ad indirizzi multipli di 4, cioe 0, 4, 8,
12, ...
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http://spimsimulator.sourceforge.net/

L’interfaccia del simulatore QtSpim e
composta da due parti principali

Simulator  Registers Text Segment Data Segment Window Help

d HS 2% > a3 @
FP Reas Int Regs [16] Data Text
IntRegs [16] & X Text g X
PC =0 A User Text Segment [00400000]..[00440000]
EPC =0 [00400000] 8£a40000 1w $4, 0($29) : 183: 1v $a0 0($sp) # argc
Cause =0 [00400004] 27250004 addiu §$5, $29, 4 : 184: addiu Sal Ssp 4 # argv
BadVAddr = 0 [00400008] 24260004 addiu $6, $5, 4 ; 185: addiu $a2 Sal 4 # envp
Status = 3000ff10 [0040000c] 00041080 s11 $2, $4, 2 ; 186: s11 $vO $a0 2
[00400010] 00c23021 addu $6, $6, $2 ; 187: addu $a2 $az $vo
o T [00400014] 0c000000 jal 0x00000000 [main] ; 188: jal main
Lo e [00400018] 00000000 nop ; 189: nop
b [0040001c] 3402000a ori $2, $0, 10 7 191: 1i $v0 10
[00400020] 0000000c syscall ; 192: syscall # syscall 10 (exit)
Rernel Text Segment [80000000]..[80010000]

DI INPUT

R12 [t4] = O [800001a0] 34020004 ori $2, $0, 4 : 1i $v0 ¢ # syscall 4 (print str)

R13 [t5] = O [800001a4] 3c049000 1lui $4, -28672 [_ml ] 7 la $a0 _m1_

R14 [t6] = 0 [800001a8] 0000000c syscall 7. : syscall

R15 [t7] = 0 [800001lac] 34020001 ori $2, $0, 1 = : 1i $v0 1 # syscall 1 (print int)

R16 [s0] = O [800001b0] 00122082 srl $4, $26, 2 z : srl $a0 $k0 2 # Extract ExcCode Field
R17 [s1] = O [800001b4] 3084001f andi $4, $4, 31 : : andi $a0 $a0 Oxif

R10[s2]5 =20 [800001b8] 0000000c syscall : : syscall

i;z %Zi} 2 g [800001bc] 34020004 ori §2, $0, 4 : : 1i $v0 ¢ # syscall 4 (print str)
B [800001c0] 3344003c andi $4, $26, 60 : : andi $a0 $k0 0x3c

R22 [s6] = O [800001c4] 3c019000 1lumi §1, -28672 : : 1v $a0 _ excp($a0)

R23 [s7] = O [800001cg] 00240821 addu $1, $1, $4

R24 [t8] = O [800001cc] 8c240180 1w $4, 384($1)

R25 [t9] = O [800001d0] 00000000 nop 7 113: nop

R26 [kO] = O [800001d4] 0000000c syscall ; 114: syscall

R27 [k1] = O v || [800001d€] 34010018 ori $1, $0, 24 ; 116: bne $k0 0x18 ok pc # Bad PC exception requires special |,

A
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INTERFACCIA DEL SIMULATORE QtSpim

2 QtSpim = a X

LA FINESTRA PRINCIPALE E SUDDIVISA IN e e oo st o
TRE PARTI e =

FP Reas Int Regs [16] -
IntRegs [16]
PC User Text Segment [00400000]..[00440000]

=0
EPC 0 [00400000] 8£a40000 1w $4, 0($29) ; 183: 1w $a0 0(Ssp) # argc
IL PANNELLO SU LLA SINISTRA Cause ] [00400004] 27250004 addium $5, $29, 4 ; 184: addiu $al $sp 4 # argv
- B

Text

BadVAddr [00400008] 24260004 addiu §6, §5, 4 : 185: addiu $a2 Sal £ # envp
VISUALIZZA I REGISTRI FLOATING POINT Srates HHBECC [0040000c] 00041080 sll $2, $4, 2 - 186: s11 Sv0 $a0 2
[00400010] 00c23021 addu §6, $6, $2 ; 187: addu S22 $az $vO
Ead B [00400014] 0c000000 jal 0x00000000 [main] ; 188: 321 main
OppU re B [00400018] 00000000 nop e o
[0040001c] 3402000a ori §2, $0, 10 : 191: 1i $v0 10

I REGISTRI INTERI A SECON : [00400020] 0000000c syscall ; 192: syscall # syscall 10 (exit)
y >

Rernel Text Segment [80000000]..[80010000]

[80000180] 0001d821 addu $27, $0, $1 7 90: move Sk1 Sat # Save $Sat
SCHEDA IN PRIMO PIANO [80000184] 3c019000 1lui $1, -28672 2 92: sv $v0 s1 # Not re-entrant and ve can't trust $sp

TE£E£E5bC [80000188] ac220200 sw $2, 512($1)
[8000018c] 3c019000 1lui $1, -28672 ; 93: sv $a0 s2 # But ve need to use these registers
[80000190] ac240204 sw $4, 516($1)
[80000194] 401a6800 mfcO $26, $13 ; 95: mfcO SkO $13 # Cause register
IL PANNELLO SU LLA DESTRA VISUALIZZA [80000198] 001a2082 srl $4, $26, 2 96: srl $a0 $k0 2 # Extract ExcCode Field
[8000019c] 3084001f andi $4, $4, 31 ; 97: andi $a0 $a0 Ox1f
[800001a0] 34020004 ori $2, $0, 4 ; 101: 11 $v0 4 # syscall 4 (print str)
IL TEXT SEGMENT (CONTIENE LE [800001a4] 3c049000 1lui $4, -28672 [_ ml ] ; la $a0 _ mi1_
[800001a8] 0000000c syscall ; 103: syscall
[800001ac] 34020001 ori $2, $§0, 1 ; 105: 1i $v0 1 # syscall 1 (print int)
ISTRUZIONI MACCHINA) ED [800001b0] 00122082 srl $4, $26, 2 ; 106: srl $a0 $k0 2 # Extract ExcCode Field

[800001b4] 3084001f andi $4, $4, 31 ; 107: andi $a0 $a0 Ox1f
IL DATA SEGMENT CO NTI EN E I DATI IN [800001b8] 0000000c syscall ; 108: syscall
( [800001bc] 34020004 ori §2, $0, 4 ; 110: 1i $v0 4 # syscall 4 (print str)
3344003c andi $4, $26, 60 ; 111: andi $a0 $k0 Ox3c
MEMOR|A) A SECONDA DELLA LIENDA LN - & 3c019000 1lui §1, -28672 : 1v $a0 __excp($20)
) 00240821 addu $1, $1, $4

8c240180 1w $4, 384($1)

PRIMO PIANO P o o

0000000c syscall ; : syscall

Rights Reserved.

IL PANNELLO INFERIORE CO | O T

inked to the Qt library, which is distributed under the GNU Lesser General Public License version 3 and version 2.1.

MESSAGGI DEL SIMULATORE



PULSANTI UTILI
PER QUESTA ESERCITAZIONE

File Simulator Registers Text Segment Data Segment Window F File Simulator Registers Text Segment Data Segment Window F
L& d S 2 # » n @ = @ L & d 8 ¢ # » n @ = @
FP Reas Int Regs Data FP Reas Int Regs [10] Data
Int Regs [10] & X Data Int Regs [10] & X Data
PC =0 *||User data segmel PC =0 ~||User data segmel
EPC =0 [10000000] . . [10¢ EPC =0 [10000000] . . [10¢
Cause =0 [10010000] &t Cause =0 [10010000] 6¢
BadVAddr = 0 [10010010]..[10¢ BadVAddr = 0 [10010010]..[10¢
Status = 805371664 Status = 805371664
HI =0 User Stack [7ff: HI =0 User Stack [7ff:
LO =0 [TEEE££578] Ot LO =0 [TEEE££578] 0t

PULSANTE PULSANTE
«CLEAR REGISTER>» «REINITIALIZE SIMULATOR>

CANCELLA IL CONTENUTO DEI REIMPOSTA LA MEMORIA
REGISTRI, MA NON (AREA DATI), E
LA MEMORIA (AREA DATI) | REGISTRI




COME CAMBIARE IL VALORE DI UN REGISTRO (e.g. R8)?

. SELEZIONARE LA SCHEDA DEI REGISTRI DEGLI INTERI «INT
REGS [16]» ED INDIVIDUARE IL REGISTRO R8 (Register8)

- FARE CLICK CON IL PULSANTE DESTRO IN
CORRISPONDENZA DEL REGISTRO R8

. SELEZIONARE «CHANGE REGISTER CONTENTS>

- INSERIRE IL VALORE (IN FORMATO HEX oppure DEC)

FP R Int Regs [16]

Status = 3000ff10




ESEMPIO: IMPOSTARE R8 CON IL VALORE 0x3

1
INDIVIDUO R8

nee

Lav]

R5 [al]
R6 [a2]
R7 [a3]
R8 [tO]
R9 [t1]
R10 [t2]
R11 [t3]

ffffSbc

OO0 000 -JOC

2

CLICK DESTRO +

«CHANGE REGISTER...»

N

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18

[a3]
[t0]
[t1]
[t2]
[t3]
[t4]
[t5]
[té]
[t7]
[s0]
[s1]
[s2]

(T B Y e Y W e B i ]

3

N

SCRIVO IL NUMERO

RISULTATO

N

4

[a0]

H [TE££E # Change Value ? X R4
f R5 [al]
Copy cri+C | R6 [a2]
£ R7 [a3]
Select All Ctri+A 4 New value for R8 R8 [tO]
: t R9 [tl]
By £ R10 [t2]
Decimal + l3| AT =
v Hex i (® Hexadecmal O Decimal
i
Change Register Contents o Cancel
i

T

ffffSbc

)0 0O WO <O o



REGISTRI FLOATING POINT SINGLE PRECISION
(VIRGOLA MOBILE, SINGOLA PRECISIONE)

+ S| VISUALIZZANO ABILITANDO LA T
SCHEDA «FP Regs» 2

* S| MODIFICANO ALLO STESSO
MODO DEI REGISTRI INTERI

LA RAPPRESENTAZIONE DEI
NUMERI SEGUE LO
STANDARD IEEE754 N.B. il contenuto del registro &

visualizzato a partire dalla prima cifra
diversada 0




OLTRE Al REGISTRI S POSSONO CAMBIARE
ANCHE | VALORI CONTENUTI IN MEMORIA...

Text
« SELEZIONARE LA SCHEDA «DATA»
eeeeeeeeeeeeee [10000000] . . [10040000]
[10000000 1..[1003f££f ] 00000000
UUUUUUUUU [TE£££5b4] . . [80000000]
Dat Text
s [100 ) e 1
o <« >> [10000000 1..[1003f££f ] 00000000
UUUUUUUUU [7££££5b4] . . [80000000]
Data Text
, Data
o
FARE CLICK-DESTRO SULL’ INDIRIZZO [oer asta seomene (100000001 .. (100400003

DELL’AREA DA MODIFICARE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



ESEMPIO: IMPOSTARE IL VALORE 0x3
ALL’INDIRIZZO DI MEMORIA 0x10000000

1.INDIVIDUO IL DATA # 2. CLICK DESTRO + # 3. INSERISCO VALORE
SEGMENT E L’INDIRIZZO «CHANGE MEMORY...»

0x10000000

Data Text ' Change Value i X
Data Text
Data
Data
User data segment [10000000]..[10040000] New value for 10000000
User data segment [10000000]..[10040000] [10000000]..[1003ff£f£f] 00000000
[10000000]..[1003ffff]) 00000000 Copy Ctrl+C
Lopy |ﬂ
User Stack [7ffff5b4]..[8000000 Select All Ctrl+A Hexadecimal Decimal
User Stack [7ffff5b4]..[80000000] - s () Decara
[TE£££f5b4] 00000000 0000000
rIEEEFCL A Annnnnnnn nnnnnnnn MEEEEE~AD [7ffff5c0] TEEfffad TEEEEET Binary Cancel
[TE£££5d0] Tffffede 7Tffffea Decimal
[TEf£f5e0] T7ffffe33 7ffffel
[TEEE££5£0] Tf££fdbe TEfffde ¥ Hex
[TE£££600] TEELEd0c ‘FELLffct
[7TE£££610] 7E£££al3  TEfffod Change Memory Contents

4. RISULTATO ot Text

Data

User data segment [10000000]..[10040000]
[10000000] 00000003 00000000 00000000 00000000 . . & & & &« & & & 2 o o « & o %
[10000010]..[1003ff£ff] 00000000




COSA E CAMBIATO?

Data Text
Data
PRIMA... User data segment [10000000]..[10040000]
[10000000]..[1003ffff] 00000000 N.B. gl-l -Ind-lr-IZZ-I sono -In
esadecimale! quindi ad ogni
riga e visualizzato il
Data Text . .
= contenuto di celle di
User data segment [10000000]..[10040000] memor]a Che S].trovano 16
,.,DOPO [10000000] 00000003 00000000 00000000 00000000 . + & & & « & & & & & & o & o & indirizzi dopo rispetto alla
[10000010]..[1003fff 000000 . . .
riga precedente. Infatti il
primo indirizzo della seconda
riga € 10000010, ovvero
10000000 10000004 1000000016 + 1610 (101¢)

* QTSPIM VISUALIZZA «4 WORD», LA RIGA COMPLETA

« CON QUESTO METODOQ, NON E’ POSSIBILE MODIFICARE
L’AREA DI MEMORIA AD UN INDIRIZZO «NON VISUALIZZATO>




VISUALIZZAZIONE DELLA MEMORIA

Data Text
INDIRIZZI IN Data
FORMA TO 1I[J?g;og:;;]segmgg;oééggooggg;ééégoogggggéoo 00000000 & P X F B R R A BB 2 24
ESADECIMALE [10000010] .. [100 000000
A BLOCCH/I DI 4 ’
10000000
1
10000004 10000008 POooRE
OGNI WORD MEMORIZZA 4 BYTE ORDINANDOLI «DA DESTRA A SINISTRA»
OVVERO PARTENDO DAL BYTE MENO SIGNIFICATIVO. AD ESEMPIO...
Data Text Data Text Data Text Data Text
Data Data Data Data
User data segment [10000000]..[10 User data segment [10000000]..[10 User data segment [10000000]..[10 User data segment [10000000]..[10
[10000000] 00000003 00000000 [10000000] 00000003 00000000 [10000000] 00000003 00000000 [10000000] 00000003 00000000
[10000010]..[1003ffff] 00000000 [10000010]..[1003ffff] 00000000 [10000010]..[1003ffff] 00000000 [10000010]..[1003ffff] 00000000
Indirizzo: 10000000 Indirizzo: 10000001 Indirizzo: 10000002 Indirizzo: 10000003

MENO SIGNIFICATIVO = S S T e e e e e e e e e e e e s e e == » PIU’ SIGNIFICATIVO



