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Courtesy of Proff. Sara L. Manzoni, Simone Fontana

L’interfaccia del simulatore QtSpim e
composta da due parti principali
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Fernel Text Segmeent [E0OODOOO] . . [B00L0000]

R4 [a0] 1 O 1 g7, B0; B P = 53

RS [al] 1 S0 i i, =2B6TE

RE [a2] ] a2 A 82, 512{81]

R7 [a3i] ] 3=l i £1, -2067

RE [e0) ] ac2 4 Bad.

RS [tl] ] 401 J

RiD 2] ule F a

R11 [t3] 01%¥0 LilE ndl Sad

B12 4] = (80000 1al] Z4030004 arlt 52, S0, & Fidgi: 1 Svd 4 § ayEcall 4 (BPLAC FEF)
R13 [ta] = [B00001ad] S=049000 lei 54, 28672 [ =l ) 2 102 la Sa&d =i -
Rid [T6)] = (80000 ad] Q000000 ayscall i T Hya:ﬁ::__ e

R13 [E7] = i

(80000 1lac] 4030001 ori 82, ¥0, 1 s 198r 1i w0 1 # syscall 1 (prink int)
R16 [a0] = (800001B0] O01laZ08: stl 54, 324, 2 = 104: srl 2a0 k0 2 # Extract Exctods Field
iy jek] = [A00001b4] 3084001f andi 84, $4, 31 : 107; andi %a0 %ad Oxif
::E E:i::: : _. | BO0RI1EE] QULIMEc @ syscall f 1087 =yscall
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Abbiamo a
disposizione 32
registri INTERI e
32 registri
FLOATING POINT
(codifica IEEE

754)

REGISTRI e MEMORIA

¥ OnSpam

LA FINESTRA PRINCIPALEE SUDDIVISA IN  [5 seeer Svne tattunee Deneres ‘seter

TRE PARTI -

IL PANNELLO SULLA SINISTRA
VISUALIZZA | REGISTRI FLOATING POINT
oppure

| REGISTRI INTERI, A SECON

[004D0000]
{00400004]
{0040000E]
[0040000¢]
[00400010]
[00400014]
[00400018]
(0040003 ¢)
[00400030)

SCHEDA IN PRIMO PIANO | [cg=E-.
IL PANNELLO SULLA DESTRA VISUALIZZA | &
IL TEXT SEGMENT (CONTIENE LE e
ISTRUZIONI MACCHINA) ED Bt b S
L DATA SEGMENT (CONTIENE | DATI IN [ & < s

R20 [s4) = 0O

R21 [95] = 0
AV, _ [s3)

MEMORIA), A SECONDA DELLASCE
PRIMO PIANO

». - )
R25 [t9] = O
R26 (k0] = 0

fights Heserved
distributed undes & RED license
ia PEMNIME for s full copyright nosice.

IL PANNELLO INFERIORE CO

8£a400400
27a50004
24260004
0Cc042080
0023021
Oc000C00
Q0000000
34903000a
0000000¢

0001d821
3c012000
ac220290
30019000
acl40204
401ladBo0
0Dlaz2082
3084001¢
34020004
30045000
0000000¢c
34020001
00laZ08e2
3084001f¢
0000000
34020004
3344003¢
3012000
00240821
Sc240180
00000000
0000000

lw 54, 0(829)
addia §3, §25, 4
addia §6, §5, 4
a1l §2, $§¢, 2
adda §6, §6, §2

jal 0x00CQ00000 [main]

nop
ori $2, $0, 10
wyscall

addu 327, $0, $1
int $3, -28672
sw §2, 512(51)
laul $1, ~-2B672
sw $4, 516(%51)
mfol $26, $13
srl §4, $§26, 2
andi §4, §4, 31
ori §2, §0, 4

lui §4, -28672 [ ml ]

syscall

ori §2, §0, 1
srl §4, $26, 2
andi 54, 54, 31
syacall

art §2, §0, 4
andi $4, $26, 60
iut $1, -28672
addo §1, §1, §4
Iw §4, 384(§51)
nop

syscall
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Courtesy of Proff. Sara L. Manzoni, Simone Fontana

v 580 O{¥sp) ¢ argc
addiuy Sal Ssp & 2 argv
addiug a2 Sal &4 2 =awvp
s11 Sv0 $al 2

adduy Saz Saz §vd

J4l nain

nop

3£ Sv0 19

syscall § syscall 10 (exit)

(80000000) . . [80010000)

20;: move Skl Sat # Save Sac
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23:
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119;:
116:

Pinked oo the Qt librazy, whaich i digccibuted usdes the CNU lassec Semacssl Dublic Licanse

sv Sv0 51 # Not re-santrant and »= can't trust JSsp

av §al0 sZ2 # But ve nead to use these registers

andi Fa@ Sa0 Oxir

nfcl Sk0 213 # Causs register
sri 3a0 3x0 2 # Extract Exclod= Field

11 5v0 ¢ # syscell ¢ (print str)

¢ la F20 =1
! sysoslil

1z $v0 1 ¥ syscall 1 {(print int)

syscail

! 3rl Sa0 Sk0 2 # Extract ExcCode Field
: andi 5a0 5ad Ooxir

15 5v0 4 ¥ syxcall 4 (print_actr)

andi Ja0 Sk0 Ox3c
iv 540 _ excp(al)

nop
syscell

vacyica: 3 asd vezasicess 2.1,

< 53
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ESEMPIO DI INTERFACCIA

Lk QtSpim — m) X
File Simulator Registers Text Segment Data Segment Window Help
H P & | B 4G T # boow @ = | @
FP Regs Int Regs [2] Data Text
Int Regs [2] ® X Data F X
EC = 0 4| |User data segment [10000000]..[10040000] -~
EPC = 0 [10000000]..[1003££££] 00000000
Cause = ()
BadVAddr = 0
Status = 11000000000000111111110 User Stack [7ffffeé2c]..[80000000]
0010000 [TEfff62C] 00000007 . . .
[TE£££630] TEEL£740 TE££££730 TE£fff72e TLffff727 @ . . 0. e e e . ! . i
HI =0 [TE£f£640] Tffff71le Tffff71a TE££££701 00000000 . . . e e e . . .
LO -0 [TE£££650] Tfffffel 7Tfffffba 7TE£ffff89 Tfffffdd . . . e e e . M .
[TEf£fe60] Tfffffle Tffffeff Tffffedb Tffffead . . e . e e e . . .
RO [x0] = O [TEE£££670] Tffffed9d 7Tffffeoc Tffffedd Tffffe3T . . .1 . . D . . 7 .
Rl [at] = 0 [TE£££680] Tffffe2l TffffcT75 Tffffedb Tffffec2d . . u . . K . . - .
R2 [v0] = O [TE£££690] Tffffcls Tffffbfd Tffffbee Tffffaco . . . . e e e . f .
R3 [vl] = 0 [Tf£ff6a0] Tffffa28 7Tffffal0b TE£fff9c2 TLffffob0 ( . . e . e e e . . .
_ 11- Tffffeb0] TE££f£998 7Tf££f£f£f97d TE£fff95f Tffff936 . . .} . . .. 5) .
R4 [a0] = 111 [ _
................... .- 1ffffeco] Tf££f£918 7Tffff8ad Tffff896 Tffffgg2 . . . e . e e e . . .
R5 1] = 1111113113113113131111110110 [
OOlléEGé [TE£££6d0] TE£f£873 TLf£ff£f85d 7Tffff836 TLffff310 s . . ] . . 6 . . . .
1111 11T T 1T 11 . [TEfff6e] TEEf£f7f5 Tfffficbh TffffTbc Tffff7al . e e . e e e . . .
§f0153§é LT T 110110 [TEf££f6£0] Tf£f£78f 7Tf££££77b 00000000 00000000 e
R7 [a3] = O [TEEE££700] 6e6%6c00 2f72656b 6eblebed 62696c¢htE linker/mean_ 1ib
RS €01 = 0 [TEE££710] T726f775f 73612264 6f63006d 7341006e _word.asm.con A =
9 [ 1] : 0 [TEE££720] 626de573 5100796c 69705374 002d00ed sembly . QtSpim. -
Elﬂ E:Z} : 5 [TEEE££730] 33323032 3230322d 61l4c2f34 00342362 2023 -2024/Lab#4.
- —J | [T££££740] E52f3a43 73726573 7T569672f 4f2feY%e6c C:/Users/giuli/O0
R11 [t3] = 0O [T££££750] 7244656 2f657669 T15636f44 T46e656d neDrive/Document
R12 [t4] =0 [TE£££760] A49442f69 54544144 2£414349 6d4696e55 i /DIDATTICA/Undi in
R13 [t3] = 0O [T££££770] 412f6269 2f686372 5a006465 4555345 ib/Arch/ed.ZES E
R14 [te] = 0 [TEEE££780] 4cd?2414e 59535f45 4ed14d53 77003134 NABLE SYSMAN=1.w
R15 [t7] = 0 [TEEE££790] 69646269 323433d72 4e49575¢c 53574144 indir=C: \WINDOWS
Rlé [s0] = O [TEE£££7a0] 45535500 4f525052 454cd4946 5c¢c3a433d . USERPROFILES=C0C: \
R17 [sl1l] = 0O [TEEE££Tb0O] 72657355 69675¢c73 00696c75 52455355 Users\Ngiuldi.USEHR
R18 [s2] = 0O [TE£££Tc0] 454d414e 75696734 5500696c 44524553 NAME=giuli.USETRD
R19 [s3] = 0 [TEE£££7d0] 494714d4f Af525fde 4e2494d41  4f525047 OMAIN ROAMIDNGPRDO
R20 [s4] = O _:J [TE£££T7e0] 454cd946 5549473d 5f41494c A4Afdedbdc FILE=GIULIA LENO _IJ
maa r_ca A rIEFFEFIENT Q1EQAFfEE  AEE2EEAN  AAAFAAET 2AA~AGAT oA v Te F DN AMBAPMTN —
.
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See the file README for a full copyright notice.
QLS5PIM i= linked to the Qt likbrarv, which is distributed under the GHNU Lesser General Public License wersion 3 and version 2.1. N IVE RS lTA

ITRIESTE




In questa sezione della memoria verranno
memorizzate i dati dell’utente (che si carica,
all’avvio di QtSpim, per poterlo eseguire)

QtSpim

Lk QtSpim — 0 X
File Simulator Registers Text Segment Data Segment
= 4 4 T boom  m —
FP Reqs Int Regs [2] Text
Int Regs [2] & F X
PC = 0 4 "weansdita segment [10000000]..[10040000] -
EPC =0 [10000000]..[1003f£f£ff] 00000000
Cause = 0
BadVAddr = 0
Status = 11000000000000111111110 User Stack [7ffffé62c]..[80000000]
0010000 [TEfff62¢c] 00000007 e ..
[TEf££630] TEEEET40 TEEE£730 TEffff72e TE££££727 —
HI =0 [TE£££640] Tffff7le Tffff7la TE££££701 00000000 )
LO -0 [TEfE£650] Tfffffel Tfffffba Tfffff89 Tfffffad M
[TEff£660] TEfffflc Tffffeff Tffffedb Tffffead . )
RO [r0] = O [TE£££670] Tffffe9d 7Tffffe6c Tffffedd Tffffe3’ 1 7
_ [Tfff£680] Tffffe2]l Tffffcl15 Tffffcdb Tffffc2d -
Rl [at] 0
R2 [v0] = 0 [TEf££690] Tffffcls Tffffbfd Tffffbeé Tffffacé £
_ [TEfff6a0] TE££ffa28 Tffffal0b TEf£ff9c2 TE£E££f£9b0 )
RS [vi] 0 [TEFfFEDO] TEE££998 Tf£fff97d TEfff95f Tffff936 6
R4 [a0] = 111 : _
................... .- TEEff6c0] Tf£££f918 7TJffff8ad 7ffff896 7Tffff8sg2 .
R5 1] = 11111111111111111110110 [
00115305 [Tff££6d0] TEEE£873 TE£££f85d TFfff£836 TE£££f£810 6
1119919919919 . [Tffff6e0] TfE££7f5 Tffffich Tfffflbc Tffff7al . .
Ef0153§é LT T 110110 [TEEEE6F0] TEEEET8f TE££££77b 00000000 00000000 S ..
B [TEEE££700] 62696c00 2f72656b 6261656d 62696c5f linker/mean_ 1ib
E; [igl ~ 8 [TE£££710] 726£775f 73612e64 6£f63006d 7341006e _word.asm.con.A
[£0] B ) [TEEEE£720] 62646573 5100796c 69705374 00240064 sembly.QtSpim. -
R9 [tl] = [TEE££730] 33323032 3230322d 614c2£f34 00342362 2023-2024/Lab#¢d4d.
R10 [t2] = 0 [T££££740] 552f3ad3 73726573 7569672f 4f2f696c C:/Users/giuli/oO
R11 [t3] =0 [T££££750] 7244656 2f657669 T15636f44 T46e656d neDrive/Document
R12 [t4] = 0 [Tff££760] 49442f69 54544144 2f414349 6d696e55 i/ DIDATTICA,/Undim
R13 [t3] = 0 [T££££770] 412f6269 2f686372 5a006465 4555345 ib/Arch/ed.ZES E
R14 [t6] = O [TEEE£780] AcA2414e 59535f45 4e414d53 77003134 NABLE SYSMAN=1.w
R15 [t7] = O [TEEE££790] 69646269 3a433d72 4e49575c 53574f44 indir=C:\WINDOTWS
R16 [s0] = O [TE£ff7a0] 45535500 A4f525052 454cd4946 5c3a433d .USERPROFILE-=C : \
R17 [sl] = O [TE£E£7b0] 72657355 69675c73 00696c75 52455355 Users\giuli.USER
R18 [s2] = O [TEEf££7c0] A54d414e T7569673d 5500696c 44524553 NAME=giuli.USERD
R19 [s3] = 0 [TE£££7d0] 49414d4f A4f525fde 4e494d41  4£525047 OMAIN ROAMINGTPRDO
R20 [s4] = 0 _:J [TEfffTe0] A54c4946 5549473d 5f41494c 4fdedSdc FILE=GIULIA LENDO -
- r_ecna ol rE+f+F+F7F0M1 T1TREOAFE L AEEREZIELRENN AAAFAAED LAAAACAT AV AT . | TT © " D T M M ™ T W — J—
s
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In questa sezione della memoria verranno
memorizzate le  istruzioni associate al
programma dell’utente (che si carica, all’avvio di
QtSpim, per poterlo eseguire)

QtSpim

i QtSpim — m] X
File Simulator Registers Text Segment Data Segment Window Help
| d 8 | 2 # (N I @
FP Reas Int Regs [2] Data ——
Int Regs [2] F X Text =
PC = 0 -~ User Text Segment [00400000]..[00440000] i
EPC = 0 [00400000] 8£a40000 1w s$4, 0(529) ; 183: 1w Sa0 0(Ssp) # argc
Cause = 0 (0040000471 27a50004 addiu $5, $29, 4 ; 184: addiu Sal Ssp 4 # argv
BadVAddr = 0 [00400008] 24260004 addiu $6, $5, 4 ; 185: addiu 5a2 Sal 4 # envp
Status = 11000000000000111111110 [0040000c] 00041080 sll1l $2, s4, 2 ; 186: 511 5v0 5a0 2
0010000 (004000101 00c23021 addu $6, $6, $2 ; 187: addu Sa2 Sa2 sv0
(0040001471 0c000000 Jjal 0x00000000 [main] ; 188: jal main
HI = 0 (00400018] 00000000 nop ; 189: nop
LO =0 [0040001c] 3402000a ori $2, $0, 10 ; 191: 1i sv0 10
(004000201 0000000c syscall ; 192: syscall # syscall 10 (exit)
RO [x0] = 0O
Rl [at] = 0 Kernel Text Segment [80000000]..[80010000]
R2 [v0] = 0 [80000180] 0001d821 addu $27, $0, S1 ; 90: move Sk1 Sat # Save Sat
R3 [vl] = 0 (8000018471 3c¢019000 1lui $1, -28672 ; 92: sw Sv0 sl # Not re-entrant and we can't trust Ssp
R4 [a0] = 111 [80000188] ac220200 sw $2, 512(51)
R5 [al] = 11111111111111111110110 [8000018c] 3c019000 1lui $1, -28672 ; 93: sw Sa0 s2 # But we need to use these registers
00110000 [80000190] ac240204 sw $4, 516($1) —
Ré [a2] = 11111111111111111110110 [80000194] 401a6800 mfcO $26, $13 ; 95: mfcO Sk0 $13 # Cause register
01010000 [80000198] 001a2082 srl $4, $26, 2 ; 96: srl Sa0 5k0 2 # Extract ExcCode Field
R7 [a3] = 0 [8000019c] 3084001f andi $4, $4, 31 ; 97: andi 5a0 5a0 0xI1f
R8 [t0] =0 [800001a0] 34020004 ori $2, $0, 4 ; 101: 1i $v0 4 # syscall 4 (print str)
RS9 [tl] = O [800001a4] 3c049000 1lui $4, -28672 [ ml ] ; 102: la %5a0  ml
R10 [t2] = O __1|[800001a8] 0000000c syscall ; 103: syscall
R11 [t3] =0 [800001ac] 34020001 ori $2, $0, 1 ; 105: 1i $v0 1 # syscall 1 (print int)
R12 [t4] = 0 [800001b0] 00122082 srl $4, $26, 2 ; 106: srl Sa0 $k0 2 # Extract ExcCode Field
R13 [t5] = O [800001b4] 3084001f andi $4, $4, 31 ; 107: andi Sa0 Sa0 0x1f
R14 [te] = O [800001b8] 0000000c syscall ; 108: syscall
R15 [t7] = O [800001bc] 34020004 ori $2, $0, 4 ; 110: 1i 5v0 4 # syscall 4 (print str)
R16 [sO0] = O [800001c0] 3344003c andi $4, $26, 60 ; 111: andi Sa0 Sk0 0x3c
R17 [sl1l] = O [800001c4] 3c019000 1lui $1, -28672 ; 112: 1w $a0  excp($a0)
R18 [s2] = O [800001c8] 00240821 addu $1, 51, $4
R19 [s3] = O [800001cc] 8c240180 1w $4, 384 (%51)
R20 [s4] 0 ﬂ [800001d0] 00000000 nop ; 113: nop v
s
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QtSpim

§5p— ITPFE THFEhes

T

Dynamic data

$gp— 1000 8000, Static data

1000 0000,
Text
pc— 0040 0000,y
Reserved
0
In questa porzione di memoria verranno

memorizzate i dati dell’utente (caricati in
memoria centrale), le variabili temporanee che
servono durante |'esecuzione di procedure e altro
(si faccia riferimento alle prossime lezioni).

Data Text
Text
User Text Segment [00400000]..[00440000]
[00400000] 8fad0000 1w 54, 0(529) ; 183: 1w 5a0 0(Ssp) # argc
[00400004] 27a50004 addiu 55, 529, 4 ; 184: addiu $al Ssp 4 # argv
[00400008] 24260004 addiu $6, §5, 4 ; 185: addiu 5a2 Sal 4 # envp
[0040000c] 00041080 sl1l1 352, 54, 2 ; 186: 511 Sv0 5a0 2
[00400010] 00c23021 addu $6, $6, $2 s 187: addu Sa2 $a2 sv0
(004000141 0c000000 Jal 0x00000000 [main] ;s 188: jal main
[00400018] 00000000 nop ; 189: nop
[0040001c] 3402000a ori $2, 50, 10 s 191: 11 sv0 10
[00400020] 0000000c syscall ; 192: syscall # syscall 10 (exit)
Kernel Text Segment [80000000]..[80010000]
[80000180] 0001d&821 addu $27, 50, $1 ; 90: move Skl Sat # Save Sat
[80000184] 3c0198000 lui $1, -28672 ; 92: sw 5v0 sl # Not re-entrant and we can't trust Ssp
[80000188] ac220200 sw 852, 512(51)
[8000018c] 3c019000 lui $1, -28672 ; 93: sw S5a0 52 # But we need to use these registers
[80000190] ac240204 sw 54, 516(51)
[80000194] 401a6800 mfel 526, $13 ;s 95: mfc0 Sk0 $13 # Cause register
[80000198] 001a2082 srl s$4, $26, 2 ; 96: srl 5a0 $k0 2 # Extract ExcCode Field
[8000019c] 3084001f andi %54, $4, 31 ; 97: andi 5a0 $a0 0Ox1f
[800001a0] 34020004 ori %2, 50, 4 ; 101: 1i $v0 4 # syscall 4 (print str)
[800001a4] 3c049000 1lui $4, -28672 [_ ml ] ; 102: la $a0 ml
[800001a8] 0000000c syscall ; 103: syscall
[800001lac] 34020001 ori %2, 50, 1 ; 105: 1i $v0 1 # syscall 1 (print int)
[800001kb0] 001a2082 srl $4, $26, 2 ; 106: srl 5a0 Sk0 2 # Extract ExcCode Field
[800001b4] 3084001f andi $4, 54, 31 ; 107: andi 5a0 Sal0 0Ox1f
[800001b8] 0000000c syscall ; 108: syscall
[800001bc] 34020004 ori %2, 50, 4 ; 110: 1i $v0 4 # syscall 4 (print str)
[800001c0] 3344003c andi $4, 526, 60 ; 111: andi $a0 Sk0O 0x3c
[800001cd] 3c019000 lui $1, -28672 ; 112: 1w $a0  excp($a0)
[800001c8] 00240821 addu $1, $1, s4
[800001cc] 8c240180 1w $4, 384 (s1)
[800001d0] 00000000 nop ; 113: nop
Data
User data seghent [10000000]..[10040000]
[10000000]..[BOO3££££] 00000000
User Stack ffff62c] .. [80000000]
1ffffe2c oooo00007 .. .
N[ £ ol TEE££740 TE£E£££730 TEfff72e  TEE££727 @ . .0 .. . . ...
[Tffrted0] Tffff7le Tffff71a TE££££701 00000000 .. e e e . . e . e e e .
[Tf££f650] 1fffffel Tfffffba 7T£f££f££f89 7Tfffffdd .. e e e . . .. ML L .
[Tff£fe60] Tffffflc Tffffeff Tiffffedb Tffffea? . e e e . . e e e
[7Tf££f670] T1ffffedd Tffffebec Tifffedd Tffffe37 .. I D . 7. . .
[7Tffffe80] Tffffe2l Tffffc75 Tffffcdb Tffffc2d LI .u . . K . - . . .
[Tf£f£f690] Tffffcls Tffffbf4d Tffffbee Tffffaee .. e e e . . e . f . ..
[1Tffffeal] Tffffaz28 Tffffal0kb 7Tffff9c2 T££££9b0 ( . e e e . . . e e e .
[Tffffeb0] T££££998 TLff£ff97d TEff£ff95f TE£f£ff93e6 . I _ . 6 . . .
[7TffffecO] 7£f£££918 Tffff8ad 7Tiffff896 TE£fff882 .. e e e e e e e e e e .
[Tffffed0] T£f£f££873 Tffff8bhd Tffff836 Tffff810 3 . I . 6 . . e e e .
[Tffffeel] TE£££7£5  Tffffich TffffTbc Tffff7al .. e e e . . . e e e .
[Tff£fef0] TE£££78f TL££££770 00000000 00000000 e
[TE£££700] 6e696c00 2f72656b 6e6leobed 626%96chf linker/mean_ 1i1ib
[T££££710] 726f775f T736l12e64 6€f6300&6d 7T341006e ~_word.asm.con.As
[Tf£££720] 626deb73 510079%6c 69705374 002d4d00ed sembly.QgtsSpim.-.
[T££££730] 33323032 3230322d 614c2f34 00342362 2023 -2024/Labt#i4d.
[T££££740] 552f3a43 73726573 7569672f 4f2fe96c C:/Users/giuli/o0
[Tf£££750] 7244656 2f6bh7669 T5636fd4d  T4deeobhod neDrive/Document
[T£f£££760] 49442f69 54544144 2£f414349 6d6Y%6eb5 i/ DIDATTICA/Unim
[T£E£££770] 412f6269 2fe86372 5alledeb 455f5345 ib/Arch/ed. ZES _ E
[T££££780] 4cd2414e 59535f45  4edl14d53 7700313d NABLE SYSMAN=1.w
[7T££££790] 69646269 3a433d72 4ed9575c 53574f44 indir=C:\WINDOWS
[T££££7a0] 45535500 4f525052 454c4946 5c3a433d .USERPROFILES=¢C:\
[Tf£££7b0] 72657355 ©9675c73 00696cT5 52455355 Users\Ngiuli.USEHTR
[T££££7c0] 454d414e 7T569673d 55006%96c 44524553 NAME=giuli.USERTD
[T££££7d0] 49414d4f Af525f4e 4ed94d4l 4£525047 OMAIN_ ROAMINGPRDO
[Tf££f7e0] 454c4946 5549473d 5f41494c 4Afdedbdc FILE=GIULIA LENO
rFFFF7FNT PTELAFE L AERER2IEENN AAAFAARD TAA~ACAT AV T A | TT @ & D T M M . T W —
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STACK POINTER ($sp)

Lo Stack Pointer € un registro (in MIPS e Ssp) che indica I'indirizzo della

cima dello stack in memoria.

T TP

1000 8000,
1000 0000,

0040 0000,
0

Cresce verso indirizzi piu bassi: ogni volta si aggiunge qualcosa allo stack, Ssp viene decrementato.

10 ‘

Stack

'
T

Dynamic data

Static data

Text

Reserved

Lo stack e un'area di memoria utilizzata per
memorizzare temporaneamente dati (ad
esempio variabili locali, indirizzi di ritorno di
funzioni, parametri di funzioni, ecc.).

High address

$sp— $sp—
Contents of register $t1

Contents of register $t0

$sp — | Contents of register $s0

Low address

(@) (b) ()

FIGURE 2.10 The values of the stack pointer and the stack (a) before, (b) during, and (c)
after the procedure call. The stack pointer always points to the “top” of the stack, or the last word in the
stack in this drawing.

L QtSpim
File Simulator Registers Text Segment Data Segment Window |
2 | d g T # @
FP Regs Int Regs [2] Data
Int Regs [2] ® X Text
R2 [v0] =0
R3 [vl] =0 (004001
R4 [a0] = 111 (00400
R5 [al] = 11111111311171111131110110 (004001
00110000 [004001
R6 [a2] = 111111113111711311131110110 (00400
01010000 [004001
R7 [2a3] = O [00400
R8 [t0] = O (00400
RS9 [tE1l] = O (00400
R10 [t2] = 0
R11 [t3] = 0
R12 [t4] = 0 [80000.
R13 [t5] = O [80000:
R14 [te] = O [80000:
R15 [t7] = 0 [80000:
Rl6 [s0] = 0O [80000:
R17 [s1l] = O [80000
R18 [s2] = 0 [80000;
R19 [s3] = 0 [80000:
R20 [s4] = 0 [80000:
R21 [s5] = 0O [80000:;
R22 [s6] = 0 [80000.
R23 [s7] = 0 [80000:
R24 [t8] = O [80000
R25 [t9] = 0 [80000;
R26 [k0] = 0 [80000;
R27 [k1l] = 0 [80000.
R28 [gp] = 10000000000001000000000 [80000°
J [80000:
1911111111171 131131110110 (80000,
[80000.
=0 (80000
450 Sy
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GLOBAL POINTER ($gp) 8 s s

2 | d S - boow @ = @
AY . . . . . . o . o o Int Regs [2] B X Text
E un registro speciale in MIPS32 che contiene un indirizzo di riferimento x2 gm; - 0 ar
. . e .. . E; E:ﬂ _ 11111111111111111110110 {33333:
per accedere rapidamente alle variabili globali in memoria. 0000 e | 120400
01010000 [00400!
Rs [t0] - o 00400
THEF fffe S : - : 10 [e2] - 00400
nex Stack E utile per accedere a dati statici/globali con RID [£3] -
l a1 [e5] - o 20000
° e o R14 [t6] = O :
indirizzamento breve e veloce. 15 (£7] - o S
T M7 (o] - o 80000
. N « o e . . « o R18 [s2] = 0 [800003
Dynamic data Solitamente e inizializzato a un indirizzo R19 (23] - 0 30000
R21 [s5] = 0 [800005
1000 8000y Static data . : R22 =€l = 0 (80000
1000 0000, centrale nel segmento dati, permettendo di i (o 80000
Text R26 [K0] - 150000
0040 0000, S accedere facilmente (con un offset piccolo) Oooooommomm 20000
"__ m— L 111111111111101- [80000.
0 ” . - N m . §§1011g0 11111111111111111110110 {ggggg
alle variabili globali piu comuni. R30 (28] - 0 o0
R31 [ra] = 0 [SOOOOE
Accesso alle variabili globali piu efficiente rispetto all'indirizzamento assoluto.
,,e_‘;i_*% UNIVERSITA
11 | a,lilg DEGLI STUDI
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PROGRAM COUNTER (PC)

Il Program Counter (PC) in MIPS32 e un registro speciale della CPU che ha il compito di tenere

traccia dell'indirizzo della prossima istruzione da eseguire.

e E un registro a 32 bit.

L QtSpim
File Simulator Registers Text Segment Data Segment Window Help

e 'indirizzo in esso contenuto e sempre multiplodi4, = « 4 =« » . . = .

Data Text

B X Text
dato che ogni istruzione MIPS32 occupa 4 byte. = Usex Text Segne
[00400000] 8fa40000 1w $4, 0($29) . 183: 1
Cause = 0 [00400004] 27a50004 addiu $5, $29, 4 ; 184: a
D h ). . . I h ,I PC . BadVAddr = 0 [00400008] 24260004 addiu $6, $5, 4 ; 185: a
o (f ) Status = 11000000000000111111110 [0040000c] 00041080 s11 $2, $4, 2 ; 186: s
Opo C e un IStrUZIOne Vlene etta Etc ’ I Vlene 0010000 [00400010] 00c23021 addu $6, $6, $2 ; 187: a
[(00400014] 0c000000 Jjal 0x00000000 [main] ; 188: 7
. . . HI = 0 [00400018] 00000000 nop ; 189: n
LO =0 [0040001c] 3402000a ori $2, $0, 10 ; 191: 1.
automaticamente incrementato di 4, passando 0040001c] 34020002 ox 82, .
RO [x0] = 0O
Rl [at] = 0 Kernel Text Segm

all'istruzione successiva.

Istruzioni sequenziali (la maggior parte): PC=PC + 4

Istruzioni speciali (branch, jump, chiamate funzioni) modificano il PC diversamente.

G
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QtSpim

13

File Simulator Registers Text Segment DataSegment Window F

P & d S 2L # » uw @ @

FP Reas  Int Regs | Data

Int Regs [10] & X Dpata

PC =0 ~ |/ User data segmel
EPC = 0 [(10000000]..[10¢
Cause = 0 [10010000] B¢
BadVAddr = 0O (10010010])..[10¢
Status = B05371664

HI = 0 User Stack [7ff:
LO = 0 [T£E£££578) Ot

PULSANTE
«CLEAR REGISTER>»

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

File Simulator Registers Text Segment Data Segment Window F
P & B8 T # » nw @ 3 @
FP Regs  Int Regs [10] S Data
Int Regs [10] & X Dpata
PC = 0 A | User data segmel
EPC = 0 [10000000]..[10f
Cause = 0 [10010000] 6¢
BadVAddr = 0 {10010010]..[10¢
Status = 805371664
HI = 0 User Stack [7ff:
LO = 0 [TE£££578) s ]

PULSANTE
«REINITIALIZE SIMULATOR>

REIMPOSTA LA MEMORIA
(AREA DATI), E
| REGISTRI

Courtesy of Proff. Sara L. Manzoni, Simone Fontana
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Courtesy of Proff. Sara L. Manzoni, Simone Fontana

QtSpim

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 Int Regs [16]

OK | Cancel
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Courtesy of Proff. Sara L. Manzoni, Simone Fontana

QtSpim

ESEMPIO: IMPOSTARE R8 CON IL VALORE 0x3

1 2 3 4
INDIVIDUO R8 CLICK DESTRO + SCRIVO IL NUMERO RISULTATO

{<QNGE REGISTER...»{ \ { \

e Lawv)

R4 ani

_— nopre et T
R5 ([a1] = O R7 [a3] = O ’ # Change Value s G :g
R6 [a2] = 7ffffSbc R8 [t0] = = T “f [al] g
R7 ([a3) = 0O RO [t1] = C Lopy L R6 [a2] = 7ffffSbe
R8 [t0] =0 R10 [t2] = C Select All Gl A f R7 [a3] = 0O
R9 [t1] = O R11 [t3] = C ° *A i | Newvalue for R8 RS [t0) = 3
R10 [t2] =0 R12 [t4] = C Bina f R9 [t1] =0
R11 [t3] = 0 R13 [t5] = C &4 : B R10 [t2] = 0
R14 [t6] = C Decimal RE nea rens - oA
R13 [t7] = O Hex - (® Hexadecmal O Decimal
R16 [s0] = C £
R17 [s1] = CI Change Register Contents . . Cancel
R18 [s2] = G — 1
e UNIVERSITA
15 & 8% DEGLI STUDI




Courtesy of Proff. Sara L. Manzoni, Simone Fontana

QtSpim
REGISTRI FLOATING POINT SINGLE PRECISION B
(VIRGOLA MOBILE, SINGOLA PRECISIONE)
+ SI VISUALIZZANO ABILITANDO LA e |t
SCHEDA «FP Regs» - L
» S| MODIFICANO ALLO STESSO el m
MODO DEI REGISTRI INTERI
- LA RAPPRESENTAZIONE DE|

NUMERI SEGUE LO
STANDARD IEEE754 N'.B. i[ contenuto c!el registro .é

visualizzato a partire dalla prima cifra
diversa da 0
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