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Data

User Text Segment [00400000]

8fa40000
27a50004
24a60004
00041080
00c23021
0c000000
00000000
3402000a
0000000c
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1w $4, 0(529)

addiu $5, %29, 4
addiu $6, $5, 4

s11 $2, 54, 2

addu $6, $6, 52

jal 0x00000000 [main]
nop

ori $2, $0, 10
syscall

gl 1 ilauemyuyd Ind: @en Reinitialize and Load File
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185:
186:
187:
188:
189:
191
182:

Iw Sal 0(Ssp) # argc
addiu Sal Ssp 4 # argv
addiu $a2 $Sal 4 # envp
511 Sv0 Sa0 2

addu S$azZ Saz 5v0

jal main

nop

1i sv0 10

syscall # syscall 10
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‘ etau EH Imes New Roman % S
R T S Run Parmeters a8 X
s Fifl ec (RS Contnie F5 User Text Segment [00400000]..[00440000]
| |EBC| U Pause 0] 8fa40000 1w $4, 0($29) ; 183: 1w $a0 0(Ssp) # argc
H 53| cau @ stop 4] 27250004 addiu $5, $29, 4 ; 184: addiu $al $sp 4 # argv
ar Bady &l 8] 24260004 addiu $6, $5, 4 ; 185: addiu $a2 $al 4 # envp
sta{ = Single Step FI0 bo) 00041080 s11 $2, 84, 2 ; 186: s11 §v0 Safb 2
B{/|£10 Display Symbols 10] 00c23021 addu $6, $6, $2 ; 187: addu $a2 $a2 Sv0
m 14] 0c100009 jal 0x00400024 [main] ; 188: jal main
110 JlEx | @ Settings 18] 00000000 nop ; 189: nop
Lo =T T TUUEUUU1c] 3402000a ori $2, $0, 10 7l 9Tz BT SO0
:; = [00400020] 0000000c syscall ; 192: syscall # syscall 10
RO [x0] =0 (exit)
R0 .Rl [at] = 0 [00400024] 3¢101001 1lui $16, 4097 [myasm] ; 11: la $s50, myasm # $50
E 4| |R2 [v0] =20 [00400028] 3c010040 1ui $1, 64 [mccode] ; 12: la $51, mccode # $s1
+ sUnl{[rs w1l - 0 [0040002¢c] 34310120 ori $17, $1, 288 [mccode]
I “||rR4 [a0] =1 [00400030] 00009020 add §18, $0, $0 ; 13: add $s2, szero, Szero #
| RS [al] = 7ffff s52
3. 700 [00400034] 00009820 add $§19, $0, $0 ; 14: add $s3, Szero, Szero #
R6 [a2] = T7ffff 553
708 [00406038] 2017ffff addi $23, $0, -1 ; 15: addi $s7, $zero,
& K7 [a3] =0 OxFFFFFfff 4 $s7
RB [t0] = 0 [0040603c] 02124820 add $9, $16, $18 ; 21: add St1, $s0, Ss2 # Sti
R9 [t1] =0 has current byte address
R10 [t2] = 0 [00406040] 22520001 addi $18, $18, 1 ; 22: addi $s2, §s2, 1 #
R11 [£3] =0 increase the byte pointer
R12 [t4] = 0 [00400044] 81280000 1b $8, 0(%9) ; 23: 1b $t0, 0($tl) # StO
R13 [t5] = 0 [00400048] 34020062 ori $10, $0, 106 ; 26: 11 $t2, Ox6A # j: Ox6A;
o R14 [t6] = 0 State = A new line
R15 [t7] =0 [0040004c] 15020025 bne $8, $10, 148 [testfalse-0x0040004c]
R16 [s0] = 0 [00400050] 02124820 add §9, $16, $18 ; 32: add St1, $s0, $s2 # Sti
R17 [=11 =0 " | has current hvte address
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SPIM provides a small set of operating-system-like services through the system call (syscall)

instruction. To request a service, a program loads the system call code (see Figure 9.1) into regis
$v0 and arguments into registers $a0—$a3 (or $f12 for floating-point values). System calls that rett
values put their results in register $v0 (or $f0 for floating-point results). For example, the following ¢
prints “the answer = 5™

.data

.asciiz "the answer = "

.Cext

1i &v0, 4 # svstem call code for print_str
la $a0, str # address of string to print
syscall # print the string

1i $vo, 1 # system call code for print_int
1i %a0, 5 # integer to print

syscall # print it
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RS [al] = 7ffff708 = User Text Segment [00400000]..[00440000] &
R6 [a2] = Tffff710 [00400000] 6fa40000 1w 44, 0(%29) ; 183: 1w Sa0 0(Ssp) # argc
R7 [a3] =0 [00400004] 27a50004 addiu %5, $29, 4 ; 184: addiu Sal Ssp 4 # argv |
RB [t0] =0 [00400008] 24a60004 addiu $6, $5, 4 ; 185: addiu 5a2 Sal 4 # envp 3
RS [t1l] =0 [0040000c] 00041080 sll $2, $4, 2 ; 186: 511 Sv0 Sa0 2
R10 [t2] = 0O [00400010] 00c23021 addu $6, $6, 52 ; 187: addu $a2 sa2 sv0
R1l [t3] = 0 [00400014] 0cl00009 Jal 0x00400024 [main] ; 188: jal main
R12 [t4] = 0 [00400018] 00000000 nep ; 189: nop
R13 [t5] = O [0040001c] 24020002 ori $2, $0, 10 ; 191: 1i $v0 10
R14 [t6] = 0 [00400020] 0000000c syscall ; 192: syscall # syscall 10 (exit)
R15 [t7] = O [00400024] 3c041001 lui %4, 4097 [myasm] ; 27: la Sa0, myasm # Sa0
R16 [s0] = 0O [00400028] 3c011001 1ui $1, 4097 [mccode] ; 28: la $al, mccode # Sal
R17 [s1] = 0 [0040002c] 34250040 ori §5, $1, 64 [mccode]
R18 [s2] = 0 [00400030] 3c011001 Iui §1, 4097 [assemblytable]; 29: la Sa2, assemblytable # Sa2
R19 [s3] = 0 [00400034] 34260080 ori §6, §1, 128 [assemblytable]
R20 [s4] = 0 [00400038] 3c011001 Jlui §1, 4097 [mchintable]; 30: la Sa3, mchintable # Sa2
R21 = [0040003c] 342700c0 oxi §7, §1, 192 [mchintable]
322 [00400040] 8c880000 1w $8, 0(§4) ; 34: 1w $t0, 0(sa0)
R23%fs 9 [00400044] 8caB0000 1w $8, 0(85) ; 35: 1w St0, 0(%al)
R24 [t8] = O | [00400048] 8cc80000 1w $8, 0(§6) ; 36: 1w 5t0, 0($a2)
R25 [t8] = 0O [0040004c] 8ce80000 1w §8, 0($7) ; 37: 1w $t0, 0(5a3)
R26 [k0] = E [00400050] 0cl0001d 3jal 0x00400074 [piceasm] ; 41: jal picoasm
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Int Regs [16] & X Data
RS [al] = 7ffff708 + |yser data segment [10000000]..[10040000]
R6 [a2] = TLffff710 [10000000]..[1000£££E] 00000000
R7 [a3]1 =0 [10010000] 20647361 6464610a 73242069 24202c36 asm addi 5s56, s
R8 [t0] =0 [10010010] 202c3673 49200a33 02204153 69646461 s 6, 3. IsS2 .addi
RO [t1] =0 [10010020] 36732420 7324202c  33202c36 50494d0a ssé6, S5sé6, 3.MIP
R10 [t2] = 0 [10010030] 3b323353 00000000 00000000 00000000 5325 c i e e e e e
R11l [t3] = 0O [10010040] 21212121 65685420 632f6d20 646£6320 [ The m/c cod
R12 [t4] = 0 [10010050] 69772065 62206c6éc 65682065 20226572 e will be here.
R13 [t5] = 0 [10010060] 21212121 00000000 00000000 00000000 L
R14 [t6] = O [10010070]..[1001007f] 00000000
R15 [t7] = 0O [10010080] 609646461 36732420 7324202c  33202c36 addi $s6, $s 6, 3
R16 [s0] = 0 [10010090] 0000000a 00000000 00000000 00000000 . . + v 4 v e w w v e e e e e
R17 [s1] = 0 [100100a0]..[100100b£f] 00000000
R18 [s2] = 0O [100100c0] 22d60003 00000000 00000000 00000000 e L
R19 [s3] = 0O [100100d0]..[1003££££] 00000000
R20 [s4] = 0
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57 5 waz 6 udasanuzyes SPIM wassuTisunsy &ag1i 5

Tsunsu
asm \naddi $s6, $s6, 3\n ISA \naddi $s6, $s6, 3\nMIPS32;
AFuduiuedasa 0x1001000 lagnulauduluuisnwunselag

S

asm \n gnuilauilu exeeeeeeee Tinfisumiiiida nop.

addi $s6, $s6, 3\n  gnutlauilu ex22deeee3 fanfiounidide addi $s6, $s6, 3.

ISA \n nuifaaiu exeeeseese Hisfisuiidias nop.
addi $s6, $s6, 3\n  gnutlauilu ex22deeee3 Hanfiounidde addi $s6, $s6, 3.
1az MIPS32; waniede ; duilusiasnTilsunsuiirua’l’ miﬁ@ﬁ%ﬂﬁgﬂ
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3\nMIPS32;) luifulunis fieziinlae Wadu picoasm. Tnesuiueansd @x10010040 ifudn )
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Data

User data segment [10000000]..[10040000]
[10000000]..[1000££££] 00000000

[100100707..[1001007£] O0OO0OOO0OC
[10010080] 6964646l 36732420 T7324202c
[10010050] gooo000a 00000000 OOO0O00COCO
[100100a0]..[100100pE] 00000000
[100100c0] 22de0003 00000000 00000000
[10010040]1..[1003£f£££] 00000000

3N 5: anmevesnrennuimasy llsunsu

[10010000] 206d73el o6464d4el0a 73242065 24202c36 asm addi1 S s 6, 5
[10010010] 202c3673 45%200a33 02204153 69%9cdedel s 6 ., 3 I S & .addi
[10010020] 36732420 7324202c 33202c3e 504%4d0a 5 s5 6, S 6 ., 3 .MIP
r1nﬂ1l’ll’lﬁl’l] 2333 IC D nTaTaTatalalalnl [nTaTaTaTaTalaTa! OOOO0000 g 3 2 Y e e e e e . . e e e e .
[10010040] 00000000 22d60003 00000000 22d6000£:] e e e e e s
[TooTroesos CET T TS 2200 LEP 2 e1aa g o) (ATl e will b e here.
[10010060] 21212121 00000000 00000000 O0QO0COOO0O0O0 Pt

33202c3e addi $ s 6, $ s 6, 3
gooooooo

Qoooooao .o "

v v Y
wasInitennum e ssuuagnulawdl Tusunsu AB4pico3. asm vzi5on Waku picoloader Au

wuie Inaa l1sunsuainuilu data segment 11/1alu program segment (MIPS32 i5en text) uaz 1lasu

Program Counter (PC) TSuldanuiasin
#19619919814 UAALUIAAYEY picoloader:

# a® : number of instructions
# al : base address of mccode

# a2 : base address of loading area

# Check if there is sth to load
loading:

beqz $a@, loadingdone

1w $to, o(%$al)
sw $to, o(%$a2)
addi $a0, $a0, -1

addi $al1, $al, 4
addi $a2, $a2, 4
j loading

loadingdone:

(%

FBNad n

Y]

< o o W
## a0 NUUIUAT

< 1 A g = A
## al INUAMDAAI M UAUVQ TUUITAYUATDI

3 ] A ° VoA
## 22 nuauoaas A uduveadimianeg Tnaa 'l

## 81 a0 11y 0 dan liTes 1519 Tnaaudn

## a0 > 0 Ivian

## aaduumdaneg Tvaaaanila
## vduneansavesmdinag Ivaa lifrdane 'l
## yFupanIavosiurlang Tviaa ldwviiede Tl

## Tnaasdaae 11

4 3
## 1350 Tnaauaiaudd

wna (created 7/29, 2012; last modified 7/30, 2012)



v 9

1i $t4, Ox03E00008 ## ldfda "jr gra" Phefidadoe
sw $t4, 0(%a2)

# run loaded program
jal loadingarea ## Gonsuldsunsuinnelvaa e

Y & o o oA 9
uazgamenmmuadnianag Inaaen13

dunqi picoloader iFonsuTlsunsuiiTvaa miloududlyu Wedu uaz lddds "jr $ra” @il luuzam

[

\ 4 1 4 QU o Q‘J { d QU { . %
1nT03AD OXO3EBRRAS) ipNiilonasnin CPU himdan Ivaaasauarvznau l1f picoloader dnns

File Simulator Registers Text Segment Data Segment Window Help
E & H 8 o P @ =@
FP Regs Int Regs [16] Text Data

Int Regs [16] & X Text
R4 [a0] =0 - User Text Segment [00400000]..[00440000]
RS [al]l = 10010050 [00400000] 8fa40000 1w 54, 0(529) ; 183: 1w 5a0 0(5sp) # argc
R6 [a2] = 4001d8 [00400004] 27a50004 addiu %5, $29, 4 ; 184: addiu $al Ssp 4 # argv
R7 [a3] = 100100c0O [00400008] 24a60004 addiu $6, $5, 4 ; 185: addiu $a2 Sal 4 # envp
R8 [t0] = 22460003 [0040000c] 00041080 =11 $2, $4, 2 ; 186: s11 sv0 Sal 2
R9 [t1] = 10010050 [00400010] 00c23021 addu 56, $6, 52 ; 187: addu S5a2 5a2 sv0
R10 [t2] = 4 [00400014] 0cl0000% Jjal Ox00400024 [main] ; 188: jal main
R11 [t3] = 2 [00400018] 00000000 nop ; 189: nop
R12 [t4] = 3e00008 [0040001c] 3402000a ori %2, $0, 10 ; 191: 1i sv0 10
R13 [t5] = 22460003 [00400020] 0000000c syscall ; 192: syscall # syscall 10 (exit)
R14 [t6] = 0O [00400024] 3c041001 lui 54, 4097 [myasm] ; 27: la 5a0, myasm # 5a0
R15 [t7] = O [00400028] 3c011001 Jdui §1, 4097 [mccode] ; 28: la Sal, mccode # Sal
R16 [=0] = O [0040002c] 34250040 ori §5, §1, 64 [mccode]
R17 [s1l] = 0 [00400030] 3c011001 Jui $1, 4097 [assemblytable],; 29: la Sa2, assemblytable # 5aZ
R18 [=2] = O [00400034] 34260080 oxi $6, 81, 128 [assemblytable]
R19 [s3] = 0 [00400038] 3c011001 Jui §1, 4097 [mchintable],; 30: la $a3, mchbintable # S$a2
R20 [s4] = 0 [0040003c] 342700c0 oxi §7, §1, 182 [mchintable]

= [00400040] 8c880000 1w §8, 0(54) ; 34: 1w 5t0, 0(5a0)
R22 [s6] = 8 I | [00400044] 8ca80000 1w §8, 0(85) ; 35: lw st0, 0(fal)

| [00400048] 8cc80000 1w $8, 0(86) ; 36: lw 5t0, 0(5a2)

R24 [tB] = 0 [0040004c] 8ce80000 1w $8, 0(§57) ; 37: lw st0, 0(5a3)
R25 [t9] = 0 [00400050] 0c10001d Fal 0x00400074 [picoasm] ; 41: jal picoasm
R26 [E01 = O [00400054] 00022021 addu $4, §0, §2 ; 46: move 5al, sv0 # 5al

{ a 4 v o
31N 6: anuzvesTamnes s6 vaesu Isunswy

1 v T ] r r r
11199910 picoloader 1 nulaauzudu v s6 1fu 2 (iiie debug T1/sunss) uazyasoinii CPU vfdaii nan
(#9fo nop; addi $s6, $s6, 3; nop; addi $s6, $s6, 3 iila9n picoasm) uaa 39lan1s6 =

8 iuamuzqane

iveshanud laTisunsy ervvzasssuiiaziideg I8 (U0 7) masuiiazidezaneldisamnsansiagms

Mamaes CPU luugazimdainduldmuimimviua vie mavue1345e lu

(%

FBNad n

Y]

wna (created 7/29, 2012; last modified 7/30, 2012)



FP Regs Int Regs [16] Text Data
Int Regs [16] & X Text
PC = 400040 i User Text Segment [00400000]..[00440000]
EPC =0 [00400000] B8fa40000 1w $4, 0(%29) ; 183: 1w $Sa0 0(Ssp) # argc
Cause =0 [00400004] 27a50004 addiu $5, 529, 4 ; 184: addiu Sal Ssp 4 # argv
BadVAddr = 0 [00400008] 24260004 addiu $6, $5, 4 ; 185: addiu $aZ Sal 4 # envp
Status = 3000££10 [0040000c] 00041080 s11 $2, 34, 2 ;s 186: 511 s5v0 $a0 2
[00400010] 00c23021 addu §6, $6, $2 ; 187: addu Sa2 $a2 Sv0
HI =0 [00400014] 0cl0000% dal 0x00400024 [main] ; 188: jal main
LO =0 [00400018] 00000000 nop ; 189: nop
[0040001c] 3402000a ori §2, $0, 10 ; 191: 1i sv0 10
RO [x0] =0 _ | [00400020] 0000000c syscall ; 192: syscall # syscall 10 (exit)
R1 [at] = 10010000 || [00400024] 3c041001 1lui $4, 4097 [myasm] s 27: la 5a0, myasm # Sa0
R2 [v0] = 4 [00400028] 3c011001 J1ui $1, 4097 [mccode] ; 28: la Sal, mccode # Sal
R3 [vl1l] =0 [0040002c] 34250040 ori $5, $1, 64 [mccode]
R4 [a0] = 10010000 [00400030] 3c011001 dui $1, 4097 [assemblytable],; 29: la Sa2, assemblytable # SaZ
R5 [al] = 10010040 [00400034] 34260080 ori $6, $§1, 128 [assemblytable]
R6 [a2] = 10010080 [00400038] 3c011001 Jdui §1, 4097 [mchintable],; 30: la 5a3, mchbintable # SaZ2
R7 [a3] = 100100c0O [0040003¢c] 342700c0 oxi §7, $1, 152 [mchintable]
RB [t0] = 0 [00400040] 8c880000 1w S8, 0(54) ; 34: 1w 5t0, 0(Sa0)
RS [tl1] = 0 [00400044] 8ca80000 1w £8, 0(85) ;s 35: 1w 5t0, 0(%al)

31N 7: masunagids

T5un353 A04Pico03.asm 9213HA MIMKUadHmLan1ee Tumileanud:

.data 0x10010000
myasm: .asciiz "asm \naddi $s6, $s6, 3\n ISA \naddi $s6, $s6, 3\nMIPS32;"

.data 0x10010040
mccode: .asciiz "1'l'l'l The m/c code will be here. !!II"

.data 90x10010080
assemblytable: .asciiz "addi $s6, $s6, 3\n"

.data 0x100100C0
mcbintable: .word ©x22d60003

%9 .data 0x10010000 1zusn SPIM 1 Myuam luniteanuifadlonnsa Ox10010008 A16d
ascii "asm \naddi $s6, $s6, 3\n ISA \naddi $s6, $s6, 3\nMIPS32;".

° ' ) { o
paIN myasm ILYMUNUIUBITOANUMB LD MUNDANADINTVEI)aq
o ] lll =) A A < A v VLI
Ran mccode IryMmMUIved luIMBUAToulBuilavai (neusuAws lam "I 111 The m/c code
i L lanewdieden
will be here. !!1!] NOUINBNYNNIT debug)
. 9y o ' o
na1n assemblytable uag mcbintable ldszydumuaveanannynsumeeasuua uazama

(luwis e aTed) mudd: 151deamsua addi $s6, $s6, 3\n 1ilu ex22deeees.

Y ]
IS o o

msmnuamlumiteanuiidziiuii ivaalva A04pico03.asm 19 SPIM

MIMUNEN7V8Y A04pico03.asm A M3i3en compiler (Wedu picoasm) tag mudle loader
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(Wa%u picoloader) faii:

.globl main
.text
main:

# call procedure picoassembler

# passing parameter values

la $a0, myasm # $a0@ <- base address of source assembly

la $al, mccode # $al <- base address of target m/c code

la $a2, assemblytable # $a2 <- base address of mapping assembly table
la $a3, mcbintable # $a2 <- base address of mapping m/c binary table

# call procedure
jal picoasm

# call procedure picoloader

# passing parameter values

move $a0, $vo # $a0@ <- $vO returned number of lines translated
la $al, mccode # $al <- base address of target m/c code
la $a2, loadingarea # $a2 <- base address of loading area

# call procedure
jal picoloader

end:
1i $vo, 10 # System call code to Exit
syscall # Call SPIM-0S to Exit the program
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picoasm:
# $a0 : base address of source assembly
# $al : base address of target m/c code
# $a2 : base address of mapping assembly table
# $a3 : base address of mapping m/c binary table

# return $vO : a number of lines translated
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# initialization

add $to, %$ao, $zero # $t0 <- source pointer
add $t1, $al1, $zero # $t1 <- target pointer
add $t2, $zero, $zero # $t2 counts the number of lines translated.

readeachline:
# call procedure readline

# arguments
move $a@, $to # source pointer

#$a2 # base address of mapping assembly table

jal readline

move $t3, $vo # readline.$v@ : @ = no match, 1 = match, 2 = terminate

move $to, $vi # readline.$vl : source pointer after the line

## picoasm vzi3unWadu readline yuitoo Mo NUAAURTURazs2 Ton tazilSeueuiumdalu

{ o ] § o < ) . ] 1 4
W%uwuﬂsuﬁﬁwizuiﬁ(ﬁwuwuqassemblytable)Lﬁaw1¢nuﬁs%ﬂh%uread11ne 9 HIUAT $VO LB VBN

Ha U5z Toafionu aseny Mdwemsuudlunauiynsunie

A

. o ! v o @ A ] 1 < J
## picoasm 3uhmann wastedeug sz Teaasanudidaiszynie 1 1 luase nld exeeeeeees 1u

U { 1 < U { Y 1 1
dauluuiiula ua Aasanlaanszylunaugnsy (4 vssiagaiedneail).

# check if it is terminated
1i $t4, 2
beq $t3, $t4, endpicoasm

# No, not terminated. Keep going
# increment line counter

addi $t2, $t2, 1

# check if it is matched
1i $t4, 1
beq $t3, $t4, itsmatched

# No, not matched. Put 0x00000000 into the target
1i $t5, 0x00000000
sw $t5, 0($t1)
addi $t1, $ti1, 4

j readeachline
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endpicoasm:
move $vO, $t2 # $vO : a number of lines translated
jr $ra # return

# It's matched. Put binary m/c into the target
itsmatched:

1w $t5, 0($a3)

sw $t5, 0($t1)

addi $t1, $t1, 4

j readeachline
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diagram.
readline:
# $a0@ : source text pointer
# $a2 : base address of a word-to-match
# return $ve # @ = no match, 1 = match, 2 = terminate
# return $vi # $v2 = source pointer after readline
readSrc: # State 1 in Fig. 8
1b $to, 0(%$a0) # load byte of the source text

addi $a0, $a0, 1

# check if it is termination code.
1i $t1, ox3B # Ox3B represents ';'
bne $t0, $t1, noterm

# yes, it's terminated. # State 2 in Fig. 8
terminated:

1i $veo, 2

move $v1, $a0

jr $ra # return
# no, it's not terminated. # State 3 in Fig. 8
noterm:

# check if it is an end of 1line.
1i $t1, oxeA # Ox0A represents '\n'
bne $te, $ti1, noendline

# yes, it's an end of line. # State 4 in Fig. 8
# read matching word
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1b $t2, @($a2) # load byte of the matching table
addi $a2, $a2, 1
# check if src == matching.
bne $te, $t2, nomatch
# yes, it's matched. # State 7 in Fig. 8
1i $vo, 1
move $vi, %$ao0

jr $ra # return

# no, it's not matched. # State 8 in Fig. 8
nomatch:

1i $veo, o

move $vi, $%$ao0

jr $ra # return

# no, it's not an end of line. # State 5 in Fig. 8
noendline:

# read matching word

1b $t2, 0(%$a2)

addi $a2, $a2, 1
# check if src == matching.

bne $te, $t2, nomatchnoend
# yes, it's matched. But, not finish yet.

# next round

j readSrc

State 9 in Fig. 8
load byte of the matching table

H* #

# no, it's not matched nor end. # State 10 in Fig. 8
nomatchnoend: # State 11 in Fig. 8
1b $te, o(%a0) # load byte of the source text
addi $a0, %$a0, 1

# check if it is termination code.

1i $t1, ox3B # Ox3B represents ';'
bne $te, $ti1, nomatchnoterm
# yes, it's terminated. # State 12 in Fig. 8

j terminated
# no, it's not terminated nor matched.

nomatchnoterm:
# check if it is an end of 1line.
1i $t1, oxoA # OXOA represents '\n’

bne $t0, $t1, nomatchnoend

# yes, it's the end of line, but no match. # State 13 in Fig. 8
1i $veo, o
move $vi, %$ao0

jr $ra # return
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# State 6 in Fig. 8



7 1 8: State diagram of function readline.
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