PCSPIM Tutorial
By
Dr. Brian T. Hemmelman

(1) Launch PCSPIM.exe from your desktop or Start Menu.  The main window should open up as seen below.
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00000000 EPC - 00000000
Status - 3000€£10 HI - 00000000
General R
RO (r0) - 00000000 RE (t0) - 000DO0DD
Rl (at) - 00000000 R9 (tl) - 000DO0DD
R2 (vD) - 00000000 R10 (t2) - 00000000
R3 (v1) - 00000000 R11 (t3) - 00000000
R4 (aD) - 00000000 R12 (t4) - 000D00DD
RS (al) - 00000000 R13 (tS) - 00000000
[0x00400000]  D0x8£a40000 1w $4, 0(529)
[0x00400004]  0x27a50004 addiu $5, $29,
[0x00400008]  0x24a60004 addiu S6, S5,
[0x0040000c]  0x00041080 s1l $2, $4, 2
[0x00400010]  0x00c23021 addu 6, S6, S
[0x00400014]  0x0c0D000D  jal 0x00000000
[0x00400018]  0x00000000 hop
[0x0040001c]  D0x3402000a ori $2, 50, 10
[0x00400020]  0x0000000c  syscall
DATA
[0x10000000] . . . [0x10040000] 0x00000000
STACK
[0x7£ffeffe] 0x00000000
KERNEL DATA
[0x30000000] 0x78452020
[0x30000010] 0x72727563

Cause
Lo 00000000

egisters

R16 00000000 R24

R17 00000000 R25S

R18 00000000 R26

R19 00000000 R27

R20 00000000 R28

R21 00000000 R29
4

4
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[main]

0x74706563  Dx206e6£69
061206465 Dx6920646e

SPIM Version Version 7.4 of January 1. 2009
90-2004 by James R. Larus (larus@cs.wisc.edu)
11 Rights Reserved.
DOS and Windows ports by David A. Carley (dac@es.wisc.edu).
Copyright 1997 by Morgan Kaufmann Publishers, Inc.

See the file README for a full copyright notice.

Loaded: C:\Program Files\PCSpim\exceptions.s

Copyright 19

For Help, press F1

i addiu sal Ssp 4
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0x636£2000
0x726£6067

»

1%







(2) There are four sections contained within this window.  The Register section shows the contents of all the MIPS registers.  This includes the general purpose registers, the floating-point registers, the Program Counter, etc.
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00000000 EPC
3000€£10  HI

00000000 Cause
00000000 LO
General Registers

00000000 BadVAddr= 00000000
00000000

00000000 R8  (t0) = 00000000 RI16 00000000 R24 = 00000000
00000000 R9 (1) = 00000000 R17 00000000 R25S 00000000
00000000 R10 (t2) = 00000000 RI18 00000000 R26 00000000
00000000 R11 (t3) = 00000000 R19 00000000 R27 00000000
00000000 R12 (t4) = 00000000 R20 00000000 R28 10008000
00000000 R13 (t5) = 00000000 R21 00000000 R29 TEFfeffc











The “Text” section shows the contents of the Program memory space.  This includes the hexadecimal memory addresses (contained in the brackets), the hexadecimal op codes, your assembly language instructions (on the right) including pseudoinstructions you might use, and the actual assembly instructions that correspond to the op codes.
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[0x00400020]

0x8£240000
0x27a50004
0224260004
0x00041080
0x00c23021
0x0c000000
000000000
0234020002
020000000

1w 54, 0(529)
addiu 85, 529, 4
addiu S6, §5, 4

sl 52, 54, 2
addu'$6, 56, 52

jal 0200000000 [main]
nop

ori $2, $0, 10
syscall

175:
176:
177:
178:

179
180

181:
183:
184:

1w $aD 0(Ssp)
addiu Sal Ssp 4
addiu Sa2 Sal 4
s11 $v0 sab 2
addu a2 Sa2 Sv0
jal main

nop

1i $vD 10
syscall




The “Data” section shows the contents of the Data memory space.  This includes the variables and array data you create, along with the stack content.
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The “Messages” section is where dialogue and messages from pcspim are displayed to the user.
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(3) Load your assembly program by selecting File ( Open…
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The Message window should confirm if this is successful or not.
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You can scroll down in the Text section to see that your assembly code has been loaded into Program memory space.  In this case, the first instruction is at memory location 0x00400024.
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[0x0040002¢]

0x00041080
0x00c23021
0x0c100009
000000000
0234020002
0x0000000c
0234100005
0234110007
0202309020

sll 52, $4, 2
addu'$6, 56, 52

jal 0200400024 [main]
nop

ori $2, $0, 10
syscall

ori $16, S0, 5

ori $17, S0, 7

add $18, $17, $16

11:

: nop

ori

:ori

add

: sll $v0 Sal 2
addu $a2 $a2 $v0
jal main

1i $vD 10
: syscall

$s0, Szero, 0x5
$sl, Szero, 0x7
$s2, $s1, $sD

# syscall 10 (exit)
# load 5 into $s0
# load 7 into $sl
#8952 =5+7





(4) You can then run a simulation of your assembly instructions, set breakpoints, or single step through your instructions.  Here we wish to single step through the instructions to see how the registers are affected by each of our instructions.  You can single step through the preliminary instruction by pressing F10 until you get to the “ori $s0, $zero, 0x5” instruction, which is the first instruction of our actual assembly code.  Notice the registers we are going to use still cleared with values of zero.
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0x00400004]
0x00400008]
0x0040000c]
0x00400010]
0x00400014]
0x00400018]
0x0040001c]
0x00400020

00000000 RS
00000000 RS
00000000 R10
00000000 R11
00000000 R12
7EEEEOD0 R13

00400024  EPC
3000€£10  HI

0x27a50004
0224260004
0x00041080
0x00c23021
0x0c100009
000000000
0234020002
0x0000000c

00000000
00000000

General
= 00000000

addiu $5,
addiu $6,
4,
$6, 52
jal 0x00400024

S0,

s11 52,
addu 86,

nop
ori 82,

00000000
00000000
00000000
00000000
00000000

52

S5,

Registers

R
Rl
Rl
R
Ri
Ri

9.
2

10

Cause
Lo

16
17
18
19
20
21

4
4

[main]

00000000
00000000

00000000
00000000
00000000
00000000
00000000
00000000

BadVaddr= 00000000

R24
R25
R26
R27
R28
R29

176:
177:
178:
179:
180
181
183
184

= 00000000
00000000
00000000
00000000
10008000
= 7Effeffc

TERETT
SEEEEE

(
(
¢
¢
¢
§

addiu Sal Ssp 4 # argy
addiu Sa2 Sal 4 # envp
s11 $v0 sab 2
addu a2 Sa2 Sv0
jal main

nop

1i $vD 10
syscall

exit)










(5) Now step through the first instruction to see that $s0 has been updated with a value of decimal 5.
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0x00400020

00400028  EPC - 00000000 Cause
Statse . 3m0fEin Rr - 00000000 LO
General Registers
RO (r0) - 00000000 R (D) - 000DOODD RI6 (sO
Rl (at) - 00000000 R9 (tl) - 000D0ODD RI7 (sl
R2 (vD) - 00000000 R10 (t2) - 00000000 RIG (s2
R3 (v1) - 00000000 R11 (t3) - 00000000 RIS (s3
R4 (aD) - 00000000 R12 (t4) - 000DOODD R20 (s4
RS (al) - 7EEFFO00 R13 (t5) - 00000000 R21 (sS
[0x00400008]  0x24a60004 addiu $6, S5, 4
[0x0040000c]  0x00041080 s1l $2, $4, 2
[0x00400010]  D0x00c23021 addu S6, S6, 52
[0x00400014]  0x0c100009 jal 0x00400024 [main]
[0x00400018]  0x00000000 hop
[0x0040001c]  D0x3402000a ori $2, 50, 10
[ 1

0x0000000c  syscall

0x00400024 0x34100005_ori 516, 50, 5

00000000
00000000

00000005
00000000
00000000
00000000
00000000
00000000

BadVAddr- 00000000
R24 (t8) - 0000DOOD

R25 (t9) - D000DOOD

R26 (k0) - D00DDOOD

R27 (k1) - D000DOOD

R26 (gp) - 10008000

R29 (sp) - 7Effeffc

177: addiu a2 Sal 4 # envp

178: s1l $vD Sal 2

179: addu $a2 $a2 $v0

180: jal main

181: nop

183: 1i v 10

184: syscall # syscall 10 (exit)

9: ori $=0. ozero. U:S # load 5 into $s0

3411000




(6) Another single step will update $s1.
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0x34110007

0040002c  EPC - 00000000 Cause 00000000

Statse . 3m0fEis  Rr - 00000000 LO 00000000
General Registers

RO (r0) - 00000000 RE (D) - 000DOODD RI6 00000005

Rl (at) - 00000000 R9 (tl) - 000DOODD R17 00000007

R2 (vD) - 00000000 R10 (t2) - 00000000 RIS 00000000

R3 (v1) - 00000000 R11 (t3) - 00000000 RIS 00000000

R4 (aD) - 00000000 R12 (t4) - 000DOODD R20 00000000

RS (al) - 7EEFFO00 R13 (t5) - 00000000 R21 00000000

[0x0040000c]  0x00041080 s1l $2. $4. 2

[0x00400010]  D0x00c23021 addu S6, S6, 52

[0x00400014]  0x0c100009 jal 0x00400024 [main]

[0x00400018]  0x00000000 hop

[0x0040001c]  0x3402000a ori $2, $0. 10

[0x00400020]  0x0000000c  syscall

[0x00400024]  D0x34100005 ori $16, S0, §

000400028 7 :

BadVAddr- 00000000

R24 (t8) - 0000DOOD

R25 (t9) - D000DOOD

R26 (k0) - D00DDOOD

R27 (k1) - D000DOOD

R26 (gp) - 10008000

R29 (sp) - 7Effeffc

178: s1l $vO $al 2

179: addu $a2 $a2 $v0

180: jal main

181: nop

183: 1i v 10

184: syscall # syscall 10 (exit)
9: ori  $s0, Szero, 0x5 # load 5 into $s0
10: ori 1, Szero, 0x7 # load 7 into $sl






(7) And a final single step will perform our addition and store result in $s2.
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0x0c100009
000000000
0234020002
0x0000000c
0234100005
0x34110007

0x00400020
0x00400024
0x00400028

addu $6,

00000000
00000000
General
= 00000000
00000000
00000000
00000000
00000000
00000000

56,

Registers

R
Rl
Rl
R
Ri
Ri

52

jal 0x00400024

nop
ori 82,
syscall

oTi $16,

ori 517

S0,

S0,

10

Cause
Lo

16
17
18
19
20
21

[main]

00000000
00000000

00000005 R24 (
00000007 R25 (
0000000c  R26 (
00000000 R27 (
00000000 R28 (
00000000 R29 (

BadVaddr= 00000000

= 00000000
00000000
00000000
00000000
10008000
= 7Effeffc

TERETT

SEEEEE

179: addu $a2 $a2 $v0
180: jal main
181: nop

183: 1i v 10
184: syscall

9: ori’ 50,
10: ori  Ssi.

# syscall 10 (exit)
Szero, Dx5 # load 5 into $s0
Szero, Dx7 # load 7 into $sl







s0 now has value of 5





s1 now has value of 7





s2 now has value of 12








