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Welcome to PCSPIM Tutorial

1. Before you do anything, let's make a directory in your shared drive with the name |ab230.

2. Since PCSPIM has no built in text editor, you must edit your source code in externa editors.
These editorsare such as VI, PICO, EMACS (for UNIX lovers), or MS Notepad, MS Wordpad
(for therest of us). Remember to save your file astext only. Do not save your file as Word doc-
ument or Rich Text.

Let's do the tutorial.asm
Using your favorite text editor, type in the following:
# tutorial.asm

.data 0x10000000
msgl: .asciiz "ABCDabcd"

dext
main: addu $s0, $ra, $0

li $v0, 4

la $a0, msgl

syscall

addu $ra, $0, $s0

jr $ra
(Warning! You must end an assembly file with anew line. This means that you must hit a car-
riage return after you type"jr $ra". If you forget, you'll get acompilation error on thelast line.)
Savethisfileas"tutorial.s' in your 1ab230 directory. Thisisyour source code that will be used
in thistutorial.
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For Help, press F1 | Bare=0; Pzeudo=1; Mapped=1; LoadTrap= | MLk | a4

3. Once you have your source code edited, you can start PCSPIM. The following figure isthe
PCSPIM interface. Pay attention to every item on the menu bar. Most likely, we will use every
option available in this course.

4. Let'sload in thefile. Since we create a"lab230" directory, your source code (tutorial.asm)
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should be in there. Go to "l1ab230" and select "tutorial .asm"

% PN = =1 cof [z

9] mutcrisl asm

Flepane | |un-1|
st ppe [ TEST I ~| Cacr |

For Hedo, press F1 | Bare=l: Pauucom1: Mappece1: LoadTrap | [WilM | &

If your source code is correct, PCSPIM will display the following message.

M |

fle Smulior Window Help

E|6| -] 0] 2w

IH Ver=ziom 6.0 of July 21, 1997
cpyright 1990-1997 by Janes B, Larus | larus¥cs. wisc.edu).
11 BFights Beserved
S and Windows ports by Davad &, Carley {daclcs. wisc. edu).
cpyright 1997 by Morgan Kaufmann Publishers, Iec.
the £ile README for a full copyvright notice
ded: C:~PCSPIN“trap.handler
emory and reglisters bhave been oleared, and the sisulator zeinitis.

=~ lab3bl~tutorial  asm. txt has been successfully loaded

For Help, press F1 [ﬂ-—ﬂ;Fﬂdn-1;H|pp-'l-‘l_:Ln|qu:-| |Ithl| -

However, if there were any error with your source code the following screen would appear.
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Click "NQO". Go back and correct your source code using the text editor and reload the file
again.
5. Once you have successfully loaded the file, we have several options. Let'sfirst take alook at

the simulator menu. By clicking the simulator menu you'll have the following option.

Clear registers

Reinitidize

Reload

Go

Break

Single step

Multiple step

Breakpoints

Set value

Display symbol table

Settings
At this point, we would like to select GO. In doing so, we will execute the program. PCSPIM
automatically picksthe appropriate starting address for you. Therefore, you should not haveto
make any changes to the following setting. Just click OK.
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"Console window" is where you can enter data and monitor the program output. The follow-
ing figure is what the console looks like.

@ o CETTE
fle Simulsm Wirdow Heln AECTw
|| =in] 2w

IH varsion & .0 of July £1. 1997
pyright 1990-1997 by James F, Larus (1
11l Rishis Resstied
and Windows poris by Devid . Carlsy
opyright 1997 by Morsan Esufmsann Publis
the fi1le README for & full copyright
i: C-wPCESPIN«trap. handler
v apd registers have been olesced,

C o labIE0tutorial  ssm. txt has besn succ

For Help, pesss F1 [Barme) Provsdon]: Mapped=1: LoadTiaos | (MUK | 5

Console can be resized to your preference. We strongly suggest that you move your console to
aplace where you can easily access the main interface menu bar.
Single step option allows you to execute the program one instruction at atime. Multiple step
option allows you to execute specific number of instructions at atime. Other options will be
explained to you later as you become more experienced.
6. In "tutorial.asm", there are two lines of code that we like you to pay attention to right now.
.data 0x10000000 (1)
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(2)

These two lines are called assembler directives. (1) specifies the starting address that data will
be stored (in our case "ABCDabcd"), and (2) specifies the starting address for the sorce code.

Since we specify that data should be stored at 0x10000000, we can expect to see hexadecimal
representation of "ABCDabcd" at the address 0x10000000. We did not specify the location of
our source code, therefore, it will be stored at system default value (0x00400000).

To check on the data, click on Window menu and select Data Segment. Thisiswhat you'll see.

Fil=  Sidstor Wndow  Help

o [aba Sedgimind

DATA
[ Dxl00oooon] Oddd3d2d]l  OxEdEI6261
[Dmlo00o0i0]. . . [Ox10040000] Dx00000000
STACK
Dx7fffmiD] OaeQ0000000  Oe00O0000D0
Ix7Efffemill] UxTiffmicl Ox7iff=fbl
Dx7fffemi20] Ox7iffmfbd Ox7EffmER2
De7fffmtdl] OaeQ0000000  Oe0O0O00000
IxTEffemidl] Ox3d524564 Ox30323241
Dx7fffmis0] OE377003d Ox72696d G
Dx7fffmiil] Ox005357dE Oxdcdddddld
Ix7Eff=i?0] Od 3544150 OxSciadldd
Dx7fffmfBl] Ix575cind] Oxdfddde=d’
I’ahr?ffl:l-l:'ll'l'l M d ANN A& I'I'r".l'lﬁ'lﬂ.i.!f
l
For Hedp, piess F1 |Baeal: Prsudos : Mappeds] - LosdTesps

=18 =

.

Ox00000m0

OxTEEEmEs
OxTEEE=E"
Ox7EEEmE
Ox000000
Ox203164%:
Ox5clad’d
OxAdd b g,
Oxdd de=d 3!

Dx4 35053
I'Ivl.'l'lﬂd—'llll
]

[ NOH[

Look at the second and third lines carefully. Can you tell what characters are being stored in
these addresses and in which order? It should be quite simple to answer.

7. 1f you want to see the source code and the location for its storage, you'd have to select Text Seg-
ment from Window menu. If you choose to do so, the following screen would appear.

[ﬂn]]lﬂﬂﬂﬂl]

Jxéiagntta

addiu %5,

520, 4

52
[ DscDO40000% | 0x242E0004 addia &, 55, 4
| OxOa4 0000 | Ox0oo41o=0 w11 =22, =4, 2
[Ox004000L0) Ix00e23021  addu 6. =6, 82
[Ox004000L4] Ix0clO0DDg &8l 0xO00400020 [m&in]
[Ox004000LE] 0x34020008 ori %2, 20, 10
[0x0D40001a] DxQ000000c  syscall
[OxD004000210] Dx023=02021 addo $i&, 531, 50
[ Ox00400024 ] 0x34020004 ooed 22, 20, 4
[ DwOD40002% | 0x3cO41000 lui 34, 409 [m=gl)
[Ox0D40005 ] Dx0O0O0D000E syscall
[Ox00400030] 0x00L0EEZ]l  addu 531, 0. S16
[Ox00400034 ] 0x03=00008 3¢ %31

KEFRHET

a| |
Feor Halp. pisss F Ban=l]; Posude1: Mapped=1; LoadT ap= |

[MUIM | =
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Try to make some senses out of all thisdata. Let usgiveyou ahint. Theleft most columnis
the memory location (address). The second column is the hexadecimal representation of the
instructions. The third column is called the native code, and the fourth column is your source
code. Notethefirst line of your source code does not start until address 0x00400020.

8. The other window that you ought to be familiar with is the Register segment. In thiswindow,
all the available registers are displayed. Never mind what they mean at this point, you'll have
plenty of time to know them. Let us give you aglimps of what it lookslike. Select Registers
from Window menu and thisis what you'll see.

% PLSmim

Fle Simulsir wfindow  Help

S(=| s 7w

i = DO000QQoon EFC = QO0g0Qoo Causze = 0D0O00ODDD =
Status = 00000000 RI = Q0000000 L = Qoooooon

Genmrel FEEl'tEI'
R0 {x0) = O0x0QOQOO0O000 E& (0} Q00000000 E16 ¢=0) = 0x0040M0
Bl (=t = Ox00O0O0O0O000 E® (ti) = Ox00000000 ®17 (=1} = Ox0000M
B2 {wl) = Ox0000000s RI0O {(£2) = Ox00000000 R18 (=2} = Ox00000
Rl {wly = O0x00QQOOOQ000 ERL1 (t3) = Ox00000000 RI19 (=3} = 0x0000M
Bd (a0 = Oxl00O00O000 RiIZ (td) = Ox00000000 E20 (=d) = Ox0DODO0O0D
RE {al) = OxViff=f04 R13 (t5) = Ox00000000 ER21 (=&} = Ox0DO0O0O0M
R (a2 = Mx7iff=f08 RE14 (t&) Q00000000 RE22 ¢=&) = 0x0000M
E? (a2l = 0x00000000 RIS (t7) = Ox000Q0000 E23 (=7} = Ox0DODO00L=
Double Flosting Poant Registers

FPOQ =0x00000000, CeQ0000000 FP8 =0x00000000, 0xd000000D0 FERL6=0x00M
FF2 =0x00000000, Ce00000000 FRL0=0x00000000  Qxd0000000 FEFLA=0x0001
FP4 =0xc00000000, Ge00000000 FPL2=0x00000000, 0x00000000 FEP20=0x0001
Frjl'. = (T NANRNAN TeAOANNNNN FPid= I'Ivl'll'll'll'li'll'll'l'l Nafinnnnnnn 'II-I"'.'-“.'-\‘-I'I'lrI'II'I'I"I =
1 I
For Help, press F1 |Erasms); Preudos1: Mappeds : LosdT raps | HLUM | o

At this point, we would like you to explore some other features of this software. Remember,
learning is done through doing. Pay attention to all the actions you take and try to understand
them.

Thistutorial hopefully will give you a starting point in working with PCSPIM. As we work
into the semester, you will become more experienced with the software and hopefully gain
some insight to the internal working order of a computer system.
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