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Debugging on Mars
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Overview 2

0 You will learn the following in this lab:

0 how to debug a MIPS program using the debugging features in
Mars.
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Tracing program execution 3

a Mars provides many debugging features:
0 Breakpoint -- pauses the execution at an instruction.

e Click the box on the column "Bkpt" of an instruction to enable a
breakpoint there.

o All the instructions before the breakpoint were executed, and
all the subsequent instructions, including the one at the
breakpoint, are not executed yet.

i B o el
D rE &I I&I o101 | G2 <}'-,' % D D @? &g @ ®1 1ICBI @ @
Edit | Execute : Coproc 0
i Registers Coproc 1
Text Segment :
- A Mame [Mumb.. Yalue
Bkpt Address |szera 0 0x00000000
0x00400000) 0x240g000z(addiv §58,§0,0...| 7: 11 $t0, 2 = [ 1| Ox00000000) =
[\ | oxon4o0004| ox24090003|addin $9,50,0... | 8: 11 §tl, 3 “gwn Z| Dx00000000
[v] Ow00400008 oxoloosnozoadd $10,58,59 9: add $t2, sFe0, fcl swl 3| Dxooo0oo000
[ Ox0040000c Ox2ldaffff|addi $10,510,...(12: addi st2, §t2, -1 £an 4 Dwoooooooo
[¥] Ox00a000lol oxl540fffefbne §10,50,0x. .. [13: bne §tZ, §EZero, loop sal S| mxonooonon
: 000400014 oxz4nzoood/addiv $2,50,0...|15: 11 $+0, 4 saz 6| Dx00000000
[] ||oxoo40001s| Ox3collonl|lui §1,0:x1001 lg: la §al, msg Neas 7| 0x00000000
[] |/oxoo4000le| ox34z40000/0ri §4,51,0x0000 ££0 & Dx00000002
L | | 0x00400020| 0x0000000c|S¥5call 17: syscall gl [ 0x00000003
<t :l5ez 10| 0x00000000
] v I illse3 11| oxoodooooo!
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Mars Breakpoint 4

e Load the example program debugl.s, and try enabling the
breakpoints shown below.

e Then start the execution to see how it pauses at the first
breakpoint.

e The values of the registers and memory reflect the execution
up to (but not including) the instruction at this breakpoint.

B = i, i
D = &I I&I oi01 || Goet <}'-,' % D G ‘@9 % @ ﬁl :|.ICD @ @
Edit | Execute | : Coproc 0
:|[ Registers Coproc 1
Text Segment :
: S Mame [Mumb.. Walue
Bikspt Address Code Basic Source HNezero 0 ox00oo00ooo
|:| Ox00400000) Oxz40g000z2/addin £5,50,0.0.. 7: 1i st0, 2 - fat 1| oxonooooon E
] M=00400004 Oxz4ap9000sfaddiv 9,50,0... ) &: 1i stl, 3 ) = DxO0000000
0x00400008 0x0l095020(2dd £10,58,§9 9: add st2, st0, stl svl 3 Dx00000000
L] Ox0040000c Oxzldaffffladdi §10,510,...|12: addi stz, stZ, -1 £al 4 OxOo00o0oon
Ox00400010) Oxl540fffebne 10,50, 0x. .. (13: bne $t2, $zerao, loop tal S Dxoooooooo
] M=00400014 Oxz4anzoopdladdiu $2,50,0...|168: 11 swd, 4 taz & DxO0000000
[ | oxoo400018| 0x3collonl|lui &1,0x1001 16: la %al, msg eas 2 Dxoooooooon
[| | oxoo4000lc| ox34z4n000/ori §4,51,0=<0000 e 8 0x00000002
[ | | ox00400020/ 0x0000000c|5¥Scall 17: syscall i 5| 0x00000003
1 :lEez 10/ 0x00000000
y 1 W ilse3 11| 0x000000000
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Mars Breakpoint

e Start the execution again (click the same button) to see how
the execution pauses at the second breéakpoint.

e ) B
D rE I@l I&l o101 || Gt <‘l",' % D B %? % ﬁl1 ICD @ @
Edit | Execute | : Coproc 0
= [ Repisters | Coproc 1 |
Text Segment - :
: - A Mame [Mumb.. Walle
Bkpt Address Code Basic Source szera 0 0=x0000000o0
[| | oxoo400000| 0x24080002addin §8,50,0... 7: 1i §t0, 2 = | e 1| 0x00000000|E
| o=00400004 oxz4aoono03faddin $9,50,0... 8: 11 $tl, 3 o = DeO0000000
O=00an000s oxoloospzoadd £10,58,59 9: add £t2, 0, &€l evl 3 DeOoOO0O00000
] O=0040000c 0x21ldaffef|laddi £10,510,... |12 addi $tZ, §tZ, -1 cal 4 D=00000000
O=00400010) 0xl1540fffebrne $10,50,0%. .. |15 bne $tZ, $zero, loop sal ©| D=00000000
| D=00400014 Ooxz4aozoogd/addin $2,50,0...(15: 11 $wo, 4 taz & DxO0000000
[ ] | oxoo4oools| 0x3e0llool|lui s1,0x1001 16: la %al, msg a3 7 DeoOOo0000
[ | | oxoo4ooolc| ox34z40000(ori §4,%1,0:x0000 sto 8| Dx0000000Z
[ | | o=xoo400ozol 0x0000000c|S¥scall 17: syscall sl 9| Ox00000005
| | 2 10/ 0x00000004
{ O §t3 11| 0x00000000.

Debugging on Mars



0 Single Step — executes one instruction and then pauses the
execution.

e Click this Single Step button to do a Single Step.

e It can be used at the~very beginning to start executing the
program (executing its instruction) or at any time when
the program execution is paused (e.g., by a breakpoint).

Debugging on Mars

File Edit Bun Settings Tools Help
o = "B, ),
[De®&2le][s]ev]oja]®| [x|o/ee Q @
Edit | Execute | ; Coproc 0
I Registers M
Text Segment = :
. | Mame [Mumb.|  Walue
Blpt Address Code Basic Source Nezera 0 ox000o000oa
[ | | oxoo4oo0000| 0x24080002 CEHE G000 00 88 L8 GiEl, & ~|l| “Jgar 1| 0x00000000
[ | | oxoo4aooood| oxz4o0so003|addiv §9,50,0...0 8: 1i §tl, 3 gw Z| ox0nooooon
] Ox00400005 ox0loospzoladd £10,58,59 O: add st2, §t0, £tl aw1 3 Deooooooon
] Ox0040000c Oxz2ldatfffladdi £10,510,...|12: addi §t2, $t2, -1 cal 4 o=noononon
Ox00400010 Oxl540Effe(bne $10,50,0<...|13: bne $tZ, $zero, loop cal S| Dw00o000on
[ | | oxoo4o0014) oxz4ozoo04/addiu §2,50,0...|15: 1i w0, 4 eaz 6| Dx00000000
[ | | oxoo40001s| ox3ec0llool|lui §1,0x1001 1g: la %al, nsg zaz 7 Dx00000000
[ | | oxoo4000lc| ox34z40000/0ri &4,51, 00000 g0 8| 0x0000000Z
| | | oxoo4000z0| 0x0000000g S¥scall 17: syscall fse1 9| 0x00000003
<l :illst2 10/ 0x00000004
7 O §L3 11| Ox00000000

Mars Single Step 6

m




Mars Single Step

way.

changed to reflect the latest execution.

File Edit Bun Settings Tools Help

e See how the values of the registers and/or memory are

Debugging on Mars

B = "B, o
D = &I I&I o101 | G <}'-,' % D B %? % @ ®1 1@ @ @
Edit | Execute | ; Coproc 0
[ Registers Coproc 1
] Text Segment :
S Mame |Mumb.. Walue
Blpt Address Code Basic Source Nezera 0 ox000o000oa
[ | oxooaooooo| oxz40s000z addiv §8,§0,0... 7: 1i §t0, 2 =~ :lzac 1| oz0ooonona
[ | | oxoo4ooo04| oxz4psoo03addia £9,50,0...0 8: 11 4tl, 3 5w Z| 0x00000000
[ | | ox00400008 0x01095020 0 GRS o8 i HiEzg Gl HEL w1 3| Ox00000000
] Ox0040000c Oxz2ldatfffladdi £10,510,...|12: addi §t2, $t2, -1 |zan 4 o=noononon
Ox00400010 Oxl540Effe(bne $10,50,0<...|13: bne $tZ, $zero, loop cal S| Dw00o000on
[ | | oxooaoool4| oxz4ozooo4/addiv §2,50,0...(15: 1i §+w0, 4 eaz & 0x00000000
L] 0x00400015 0x3c0llo0l|lui £1,0x1001 16: la $al, nsg £a’ 7| O=00000000
[ | | oxoo4000lc| ox34z40000/0ri &4,51, 00000 g0 8| 0x0000000Z
| | | oxoo4000z0| 0x0000000g S¥scall 17: syscall fse1 9| 0x00000003
<l :illst2 10/ 0x00000004
7 O §L3 11| Ox00000000

e Try executing each instruction in debugl.s using Single Step.
* See how the execution of the loop in debugl.s is traced in this




Mars Undo Step 8

0 Undo Step — undo the last instruction (up to a maximum of 2000
instructions by default) and then pauses the execution.

e Click this Undo Step button to do an Undo Step.
e It can only used whenthe program execution is paused.

o It can still be used after the-program execution terminated (but
before it is reset). Try this afterexecuting debugl.s.

F
o EN <,
0ed&2a e % DB %0660 Q| ©@
Edit | Execute | ; Coproc 0
| Registers Coproc 1
] Text Segment :
[ Mame [Mumb.. Walue
Bkt Address Hszero 0 Ox00000000
L] ow0o4o0000 oxz4ognoo0z(addin £6,50,0... 7@ 1i st0, Z cat 1 Dwiooiooon
L] owo04o000d oxz4aoono03/addia $9,50,0... G0 11 $tl, 3 sv0 = wO00o0004
L] D=o0annnns! oxoloospzoadd £10,58,59 9: add st2, st0, stl svl 3 Dxo0Ooooon
L] O=004a0000c| Dx2ldaffef|addi £10,%10,...|12: addi sti, §ti, -1 cal 4 Owloolonoo
L] O=004a00010) Dxl540fffebrne $10,50,0%. .. |13: bne $ts, §=ero, loop cal & Oxn0ooonnn| s
L] owO0400012l oxzdaozoood/addin 52,%0,0.. . (15 11 w0, 4 taz & DwOOOo0Oo0
L] Ow00400018 Ox3c0llonl|lui $1,0x1001 la: la 5al, m=g ca3 2 Dwooooooon
[ | | oxoo4ooolc| ox34z4o0000(ori §4,41,0x0000 I'sen g Ox00000002
[ | | owoo4ooozo| oxoo0o0000c|S¥Scall 17: syscall srl 9| 0x00000003
e 10/ 0x00000000
{ a3 11| 000000000
“llsrd 120 Mwnnnnnnnn
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Mars Undo Step

e Try reversing the execution of the loop in debugl.s, too.

e See how the values of the registers and memory are changed
back as the execution reverses.

-~
3 EN Wl 2
IR I A BA TR % (BB 27 ¥ 06O Q @ ]
Edit | Execute | : Coproc 0
= }[ Registers Coproc 1
Text Segment - :
: . 2| Mame [Mumb.. Yalue
Ekpt Address Code Basic Source Nezero 0| 0x00ooo0oo00
| o=00400000 Oxz4ogoo0z/addin $8,50,0... 7: 1i st0, 2 - sat 1l nxooooooon
| ox00400004 Oxz4oan003/addin $9,50,0... 8: 1i $tl, 3 sv0 = DeOO000000
] O=00a0000s8 oxoloospzoadd £10,58,59 9: add st2, 0, &€l svl 3| DeooOO00OO0
] O=0040000c Dx2ldaffef|addi £10,510,... |12 addi ft2, stZ, -1 cal 3l Dw=ooooonoo
] O=00400010) Dxl540fffebrne $10,50,0%. .. |15 bne $tZ, %zero, loop cal o mwonooooon|E
| D=00400014 Oxz4aozoood/addin 52,50,0...|15: 1i svo, 4 taz &l D=OOOO00O0
| D=00400018 Ox3collool|lui £1,0x1001 l6: la 5al, m=g ta3 7 eooooooon
[ | | oxoo4ooolc| ox34z40000(ori §4,%1,0:x0000 Asto 8| Dx0000O000Z
[ | | o=xoo40oozol 0x0000000c|S¥scall 17: syscall sl 8| JxOo0000003
< ;2 10 0x00000001
4 | | ’l FL3 11| Ox0o00ooooon
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Modifying registers or memory

0 When you figure out a possible solution to fix a buggy program, you
can modify the program code to try it out.

0 You can also just modify the values of the registers or memory
(according to the solution) during the (buggy) program execution.

0 This lets you get a sense of whether the solution should work before
you modify any codes.

0 To modify a register or memory,
QO double-click on it on the Registers or Data Segment window.
Q Type the new value in hexadecimal or decimal format.
0 Finally, press the Enter key to apply the new value.

0 The modification can only be done before the program execution
starts or when it is paused.

O The new value will be applied to all the subsequent executions.

Debugging on Mars



Modifying registers

Q Try executing the program debugl.s.

a Then pause it at the instruction in Line 9 and modify the value of the
register t0 to 0x0000001a (as shown by the image below).

L L] L
r Registers Coproc 1
Text Segment :
= - A Wame [Mumb.. Yalue
Bkt Address Code Basic Source Nezera 0 0x00000000
[ | | oxoogooooo| oxz4ngo00z|/addia £8,50,0...| 7: 1i st0, 2 - :lzac 1| 0x00000000|(E
[ | | oxoogooo04 oxz4omo00s/addia 9,850,000 8: 1i stl, 3 Aewn z| oxOoooonoon
L] Ox00400005 Oxoloospzoladd $10,58,59 9: add ftz2, §t0, £tl svl 3 DeOOOO0000O0
L] Ox0040000c Oxz2ldatfffladdi £10,510,...|12: addi $t2, §tZ, -1 cal A o=00oonnoan
L] Ox00400010 Ox1540fffe/bne 510,50, 0x...|13: bne $tzZ, fzero, loop cal ©| ow00000000
[ | | oxoo4goool4 oxz4anzooo4jaddin §2,50,0...(05: 1i §w0, 4 eaz £ 0x00000000
[ | | ox0o400018| 0x3c011001 QiR GhpUFsHI, |98 46 GEll, St saz 7| Dx00000000
[ | | ox0040001c| 0x34240000/0ri $4,%1,0x0000 |sxo 8[0x00000014]
[ | | oxoo4ooozo| ox0000000g S¥scall 17: syscall d |15 9 0x00000003
< :llsc2 10/ 0x00000000
Y O §t3 11| Ox00000000.
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Modifying registers

Q Single Step the add instruction in Line 9.

Q See how the addition used the new value of the register t0 (look at
the sum in the register t2).

- 1
Edit | Execute | Y Coproc 0
= i Registers Coproc 1
Text Segment :
. Sl Marme |Murnb. Yalue
Bkpt | Address Code __ Basic . Source i|szexo 0| 0200000000
[ | | oxooaooooo| oxz40s000z2 add}u §6,50,0...| 7: l} gtl, 2 fsat 1| oxooooooan|E
[ | | oxooaooood| oxz4nosooos|addiv §9,50,00..) 80 1i §tl, 3 s z| oxooooooon
[ | | oxoo4anooos| oxoloe50z0 addlﬁlﬂﬁﬁﬁﬂ 9: add ft2, $tq, sl Jewt 3| ox00000000
[ | | oxoo40000c| Oxzldaffffjaddi §10,510,... 12: addi §tz, §tz, -1 |5a0 4| 0x00000000
[ | | oxoogooolo DxlEdlfofehﬂEﬁlUﬁU;Ux--- 13: . bne §tZ, fzero, loop fsa1 & DeOoO000000
[ | oxooaoool4| oxz4n0zooo4 &'21'2.1111 g2,50,0...|15: 1i gv0, 4 taz 6| Ox00000000
[ | | oxoo4aoools| ox3collool lU—} $1,0x1001 l6: la gal, msg tad 2| Ox000o0000
[ | | oxoo4o00lc| ox34z40000/0ri §4,51,0x0000 ‘|0 & 0x0000001a
[ | | oxooaooozo| oxoooooooc|syscall 17: syscall sl al ox00000003
|52 10 0x0000001d
a0 T |53 11| oxo0000000l -
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Modifying registers

A New decimal values entered will be converted to the display format of

the Registers window (hexadecimal by default).

Edit | Execute |

Text Segment -
Ekpt Address Code Basic Source
[ | | oxoo4ooooo| oxz4ogsooonz|addin §&,50,0... 7: 1i §t0, 2
[] | oxoo4aoooo4| oxz4o090003|addiv §9,50,00.. 8: 1i §cl, 3
[ | | o=oo4oooos| oxolo9s0zo/add 510,586,589 9: add stZ, §t0, stl
[| | oxoo40000c| OxzZl4affff|addi §10,510,... |12: addi st2, tz, -1
:: 00400010 Oxl540fffe/btie 10,50, 0x. .. |13: bne §t2, gfzero, loop
: D=00400014 Oxzdozoondaddiv §2,50,0...(15: 1i w0, 4
L | Ox00400018) Ox3c0llool|lui $1,0x1001 16: la 5al, mag
[ | | oxondoo0lc| ox3d4z40000/0ri §4,§1,0:0000
[| | oxo0400020| 0x0000000c|S¥scall 17: =yscall
1 [l
Edit | Execute

Text Segment

Blpt Address Code Basic Source

[ ] | oxoo4ooooo| Oxz4ogoooz|addin £8,40,0.0..| 7: 11 §t0, 2

[] | oxoodaooood| oxzaosooos|addiu $9,50,0... | 8: 1i $tl, 3

[ ] | oxoo4aoooos| oxologsozoadd £10,568,49 9: add st2, st0, $cl

[] | oxoodooooe| oxzldaffff|addi $10,510,... |12: addi #t2, §t2, -1
[] | oxoo4aooolo| oxl540fffe/bne §10,60,0x. .. |L13: bne §tzZ, fzero, loop
[] | oxoo4oool4| oxz4ozoood|addiu §2,50,0...(15: 11 §wd, 4

[ ] | oxoo4000ls| ox3collonl/lui £1,0x1001 15: la 5al, msg

[ | | ox0040001c| Ox34z40000(0ri §4,51,0x0000

[ ] 0x00400020| 0x0000000c|S¥3call 17: ayscall

Debugging on Mars

Coproc 0 |

Registers IM|
|| Mame [Mumb.. Yalue
iz zera 0 0=xo0000000
fsat 1| 0x00000000 |=
“gwn 2| 0x00000000
gl 3| 0x00000000
“[gan 4 Ox00000000
a1 5| 0x00000000
‘|gaz & 0x00000000
|sa3 7| 0x00000000
B (ER=D al1o |
QT 8 0x00000003
Neez 10| 0x00000000
sz 11 Ox00000000.

Coproc 0 |

Registers Coproc 1
| Marne | Mumb.. Yalue
i||szera 0| 0x0o0000000
igat 1) 0x00000000|E
g0 2 0x00000000
gwl 3| 0=00000000
“|5a0 4 0x00000000
“sal & 0x00000000
‘|gaz & 0x00000000
|5a3 7/ 0x00000000
|5xo 5[ Gx00000004
8 | 9 0x00000003
=2 10/ 0x00000000
s 11] 000000000
clls+a 12 Mwnnnnonnn




Modifying memory

Q For example, modify the string msg in debugl.s.

Data Segment -

Address Yalue (+0) Yalue (+43  alue (+. Value { value o+ Yalue (| Value (.| Value {
D= lo0lo000|0sTOETETRT Oxedeea520(0x00. .. Ox0...|0x00. .. |0x00. .. 0x00. .. |0x00
Oxlo0lonzol 0x000000000 0x00000000)0x00. . .| 0x0.. .| 0=00. .. (0x00. .. |0x00. . . |0x00
Oxlooloodn| 0x000000000 0x00000000) 0x00. .. 0x0...|0x00. .. |(0x00. .. 0x00. . . |0x00
Oxlo0loosn| 0x000000000 0x00000000)0x00. . .| 0x0.. .| 0=00. .. |0x00. .. |0x00. . . |0x00
Oxlooloosol 0x000000000 0x00000000) 0x00. .. 0x0...|0x00. .. |(0x00. .. 0x00. . . |0x00
ne1nninnanl MOOOOOO00 M OOnnannoi ron . o o0 Mwene o CT0senn. o senn. o o Innn. - o iienn

Data Segment

Address Yalue (+0) Yalue (+4)  alue (+.Walue { value (+. ) Yalue O Yalue (.| Value {
Oxl00lo00n) OxTO0efefef| OxedeecSZ0) 0x00, . .| O0x0...(0x00. .. |0x<00. ., |0x00. . . |0x00 -
Oxl00l0020/ 0=00000000( 0xO0000000) 0x00, .. 0=0. .. (0x00. .. |0x00. ., o |0x00, . . |0x00
Oxl00l0040) 0=00000000( OxOO0000000) 0x00, .. 0x0. .. (0x00. .. |0x00. . - |Ox00, . . |0x00 =
Ox100l00s0| Q=00000000( 0xOO0000000) 0x00, .. 0=0. .. (0x00. .. |0x00. ., o |0x00, . . |0x00
Oxl00l0o0s0 O=00000000( 0xO0O0000000) 0x00. . .| Ox0...|0x00. .. |0x00. .. |0x00. . . |0=x00
Ox100100an| Q=00000000( 0xOO0000000) 0x00, .. 0x0. .. (0x00. .. |0x00. ., o |0x00, . . |0x00
Ox100100c0 Ox00000000f OxO00000000) 0x00. ., .| OxO, .. | 0x00. . . |0x00, .. |0x00. ., . |0x00,
Ox100100en| Q=00000000( 0xOO0000000) 0x00, .. 0x0. .. (0x00. .. |0x00. ., o |0x00, . . |0x00 -

a | [ »

-@l |$> 0x 10010000 (.data) - Hexadecimal Addresses Hexadecimal Values

Mars Messages |/Hun 10 |

ooop ended!
-- program is finished running (dropped off bottom) --

Clear
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Example program

Q Try to debug the example program debug?2.s.

0O To pause the program execution (e.g., during its infinite loop),
click this Pause button.

B 3& & 9]¢ % 002 X OGS D ©

Edit | Execute | : “Coproc 0 |
. i Registers | Coproc 1
Text Segment : B
. SMarne(Mum..| Yalue |
I - — | |szero|  o|oxnonoonao
O=0040000c Oxoo0ooone|/syscall : ayacall g; fat 1|xl0010000
O=00400010 Oxzallooon(addia £17,50,... : 1i 551, 0 ERT 2|0x00000004
O=00400014 Ox3collonl|lui £1,0x1001 : la 520, li=t vl 3| 0x00000000
0x00400018) Ox34300010/0rd §16,51,0x... “|§a0 4/0x10010000
0%0040001c| Oxz40s0003|addiu §8,§0,0...(14: 1i $t0, 3 f5al 5|0x00000000
0x00400020) Ox1lo00004beq $8,50,0x000 beq $t0, Szero, loa... |52z G6[0x00000000} (-
Ox004n00024 oxse0onono|ly §9,0x0000(. .. 1w 5tl, (520 523 7| oxoooooooo) | =
D=004000258 NDx022assz20(add £17,517,59 add =1, =31, 5tl ER ] g|0xfEfdESeb
0%0040002c| OxZl0Sfffe|addi $8,58,0x... addi &t0, $t0, -2 sl a|0x00000002
000400030 0x08100006|3 Ox00400020 : i loop 52 10/0x00000000
sta 11|0x00000000
|eca 1Z|0x00000000
Data Segment ses 13| 000000000}
Address |value (+0) [ Value (+4)[Value (+8)[ alue (+c)lvalue (+10fvalue (+1.lvalue (+18Jvaue (+1c] ||| §E$ i;l gigggggggg
Oxl00...| 0x202...|0x202...| 0x203...| 0x000...| Ox000...| 0x000.. .| O0x000...| Ox000. .. |« ;
e :|ls=0 16/0x10010010
rMars Messages rﬂun Mo} | §§ §2l 17|0=00029715
1 lg=2 18|0x00000000
2rd+ds 553 15(0x 00000000
D 424 20/0x 00000000
Alearg 1l nnnnnnnnd’
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Example program

0 After figuring out a possible solution to the bug, try it by modifying

only the registers (not the program code) to get a sense of
whether it should work (computing the correct sum).

0 After a correct solution is found, fix the program code then.

[] [ oxoo4oo01o] oxz4lioooofaddiu §17,50,...[12: 1i §s1, O ] ks 2|0x0000000a

L] 00400014 Ox3collool|/lui £1,0x1001 13: la =0, li=t AFvl 3|0x00000000

[] | oxoo4o001s] ox34300010/0ri §16,§1,0x. .. ;5 a0 4/0x 00000003

[ | | oxoo04000lc) oxzaosoo03jaddiu §8,40,0...(14: 1i §e0, 3 | | 5/0x00000000

oxoo4annozol oxllooono4lbed $8,50,0x0004|16: beq $t0, $zero, loo... if|Faa 6| 000000000

[ | | ox00400024) oxse0soooo|lv §3,0x0000(. .. [17: lw §el, (4s0) 1 = 7|0 00000000

[ ] | oxooaooozs| oxozzosszoladd §17,517,53  (18: add £3l, 5=z1, stl &t0 8| 0x0o0000ooo

[ ] | oxooaoooze| oxzlostece|addi $8,458,0x... 13: addi $t0, $t0, -2 gtl 9000000004

[ ] | oxoo04o0030] ox0sloooosd 0x00400020  [20: j loop ~|l| ;|2 101000000000

Bl (e L1|0x00000000

I5ca 1Z|0x00000000

Data Segment |5ts 13[0x00000000

Address | Walue (+00[value (+4) 1 Value (+8) | Yalue (+o palue (H10alue (+1. Walue (+1830alue (+1¢ zig i;l Eigggggggg
Oxl00, .. | 0x202. . .| 0x202, . .| 0x203. . .| Ox000, .. Ox000. .. | 0x000, . .| Ox000, . Ox000. .. a|f] -

eone—-eenl - Lt ‘520 16/0x 10010018

Mars Messages |/Flunl.f0 | i 17]0x00000003

= I R 18| 000000000

ct+tit+d=2 =1 |s=3 19(0x00000000

Clear |[-- program iz finished running -- E‘ Is=a 20 0x00000000

- illgss 21lox00000000l

m
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Another example program

Q Try to debug the program debug3.s.

0 You may debug it by modifying the registers or program code first
(whichever way you feel efficient with).

0O The program execution may run for a while, looking like in an
infinite loop initially, but will eventually terminates with an
Exception error at a particular instruction code.

0 See the message about the Exception on Mars' Messages Window.

0 The Exception is about an invalid memory access by the
instruction. What is the cause?
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https://course.cse.ust.hk/comp2611/Password_Only/labs/lab10/debug3.s

Conclusion

O You have learnt:

0 how to debug a MIPS program using the debugging features in
Mars.
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