COMP 2421 Computer Organization

Lab 1

Objectives: The objectives of this lab is to show you some components (mainly pieces of
hardware) of a computer (including some 1/O devices). |
simulator would be introduced and which would be used in your programming assignments

(assembly language).

1. [Device Manager] under [Windows] platform

n addition, QtSpim, a MIPS

If you are using the [Windows] machine, it is not difficult to retrieve a list of hardware

components from the system.

Simply go to [Control Panel] - [Hardware and Sound].

Under [Devices and Printers], choose [Device Manager] (see diagram below).
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Figure 1 - [Device Manager] - [Windows]

2. Check details of hardware by using software application, HWINFO

Since our department uses 64-bit machines, simply use the 64-bit version (either [installer] or

[portable] is fine).
on the screen.

Execute the application and you would have the following boxes appear



https://www.hwinfo.com/

COMP 2421 Computer Organization

Program Report Menitoring  eSupport  Help

B H 4L 60 A e

Summary  SsveReport  Sensors About Driver Updste BIOS Update

=04 504A110-7 Feature

- Central Processor(s) -
= Current Computer
-} Intel Care 542100 wrres or

-[i8 Motherboard 19 computer Name: 604A110-7
11§ ACPI Devices |9 computer Brand Name: ZOTAC ZBOX-
SMBIOS DMI

Description

“ Operati em

4 : sindow
{8 Row: 0 - B GB PC3-12800 DDR3 SDRAM Kingston 99US5428-078.A00LF 4 Operating System: Microsoft Windows 7 Enterprise (x64) Buld 7601
"8 Row: 2 - 8 GB PC3-12800 DDR3 SDRAM Kingston 89U5428-078.A00LF | ¥ Service Pack: Service Pack 1
g Bus © UEFI Boot: Not Present
221 PCI Bus #0
fﬂj?\,gf:mce GTX 860M 24 Current User Name: [ LwiNFOB4 @ ZOTAC ZBOX- - System Summary =
38 Moneor Cpui Intel Core 542100 2 NVIDIA GeForce GTX 850M [Zota
i [ DELL P2211H (Anzlbog) ) — o P L 2 [2otac]
58 Drives ntel. =] Cores/Threads  2/4 NVIDIA GeForce GTX 860M
- — nuiDIA
= (S)ATA/ATAPI Drives Haswell UL wu v L] GMio7M
E-if Audio - SRIEF Prod. Unit PCle v2.0 16 (5.0 GTjs) @ 4 (2.5 GTjs)
i Intel Lynx Point-LP - High Definttion Audio Controller [B2] BGALLEE [cPuso ~] zce GDDRS SDRAM | 1286m
i NVIDIA GM107 - High Definition Audio Controller -
%4 Network
~% Intel Dual Band Wireless-AC 3160 HMC WiFi Adapter SSE  SSE2  SSE3  5SSE3
4 RealTek Semiconductor RTL8168/8111 PCIE Gigabit Ethamet NIC AVX AVY2

i, RealTek Semiconductor RTLB168/8111 PCLE Gigabit Ethemet NIC 2 LT . Memany Modulss

E§ FPorts 2 T M ™2 28] Kingseon 99US428 078, A0OLF
@ Serial Ports AESNI -
Sine =3 Clodk 800 MHz Ecc
@ Parzllel Ports
% USB Operating Point. Clock Type DDR3-1600 / PC3-12800 DDR3 SDRAM SO-DIMM

2x(32+ 32+ 256) + M ROPs/TMUs  16/40  Shadess Unified: 640
Qurrent Clocks {(MHz)
GPU 1350 Memory 2025 Video 4050

CPU MPM (LPM) 800.0 MHz 100.0 MHz Freq Bt
CPU LFM (Min) B00.0 MHz 100.0 MHz
CPU HEM (Mas) 2400.0 MHz 100.0 MHz
CPU Twbo 2700.0 MHz 100.0 MHz
CPU Status. - 59.8 MHz  0.8765 V
Uncore Max 2700.0 MHz 100.0 MHz -
Uncore Status. 2653.8 MHz 5.8 MHz -

£00.0

8667
600.0

667
400.0

Matherboard ZOTAC ZBOX-

Chipsat rtel Lym Point P (Premium)

= 5 16GB Type DDR3 SDRAM
BIOS Date  08/04/2015 BIOS Version B261P004

e 79BIMHz = B00 99.8 MHz

GSATAEGhs  WDCWDSDOOLPVX-22V0TTO (500 GB, 8ME] Duzk-Channel CR IT
Timing WEC 208

Oparsting System
Microsoft Windows 7 Emerprise (64) Buikl 7601

Figure 2 - Execution of HWiNFO64

Try the application on other machines (e.g. a notebook pc). Check the differences of the
components being used. For example, the model of CPUs, number/model of RAM, etc.
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3. QtSpim — Installation

Download the application through the web page: http://pages.cs.wisc.edu/~larus/spim.html.
You may check related materials through that page. Or, you may go to the Sourceforge Web
Site, http://sourceforge.net/projects/spimsimulator/files/ to download the application directly.

Note that we use the latest version, “QtSpim_9.1.20_Windows.msi” and we use that version
to test all your programming assignments.

In addition, if you want to read something more about the MIPS Assembly Language
Programming, use the following link to read the textbook online.

http://www.scribd.com/doc/3577342/MIPSassemblylanguageprogramming

Home £
Name # Modified # Size * Downloads | Week #
gtspim_9.1.20_linux54.deb 2017-08-29 19.8 MB 148 | ﬂl
QitSpim_9.1.20 mac.mpkg.zip 2017-08-29 12.4 MB 123 | — i ]

( QtSpim_9.1.20 Windows msi 2017-08-29 13.8 MB 331 | el i ]
QtSpim_9.1.19_Windows msi 20170729  323MmB [ Qiopim 3120 Windays i | (i )
QitSpim_9.1.19_mac.mpkg.zip 2017-07-25 12.4 MB 46 | (i ]
gtspim_9.1.19 _linux64 deb 2017-07-25 19.5 MB E2 | i ]

Figure 3 - QtSpim Download Page

After download, just follow the instructions to install the program as shown below.

| |
| The Setup Wizard will install QtSpim on your computer. Click

Mext to continue or Cancel to exit the Setup Wizard.

Figure 4 - Installation Start

Click “Next”.



http://pages.cs.wisc.edu/%7Elarus/spim.html
http://sourceforge.net/projects/spimsimulator/files/
http://www.scribd.com/doc/3577342/MIPSassemblylanguageprogramming
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End-User License Agreement

Please read the following license agreement carefully

SPIM is Copyright (c) 1990-2017, by lames R. Larus. -
All rights reserved.

m

SPIM iz distributed under a BSD license:

Redistribution and use in source and binary forms, with or without
maodification, are permitted provided that the following conditions are met:

Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

Redistributions in binary form must reproduce the above copyright notice, -

‘ [#]3)accept the terms in the License Agreement!

Print ] [ Back [ Mext ) [ Cancel

Figure 5 - Accept Agreement and Go on

Check the box to accept the agreement.  Click “Next”.

Destination Folder
Click Mext to install to the default folder or didk Change to choose another.

Install QtSpim to:

|C: \Program Files (x36)\QtSpim',

Figure 6 - Location of Installation

Simply use the default location.  Click “Next”.
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Ready to install QtSpim @

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Clidk Cancel to exit the wizard.

Install i [ Cancel

Figure 7 - Setup Ready

Click “Install”. Wait unit the installation is done.

Completed the QtSpim Setup Wizard

| I!CIick the Finish button to exit the Setup Wizard.

Figure 8 - Installation Completed

Click “Finish”.
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To execute the application, go to “Start” - “All Programs” - “QtSpim”, then, QtSpim is
found. Click on it and start the application.

Devices and Printers

Default Programs

Startup
. VideoLAN Help and Support
J Visual Studic 2015
. VMware

Back

FShut down .

9 "

Figure 9 - Start -> QtSpim

Once the QtSpim starts up, there are two windows appear. One is the application’s
interface, (main window) and the other one is the “Console” (see below).

D Ha 2 #

FP Reas Int Regs [16]
Int Regs [16] & X | Text

o Uspr Text Segment [00400000] ..[00440000]
[00400000] B£a40000 1w $4, 0($29) ; 183: 1w 5a0 0($sp) # argc
[00400004] 27250004 addiu §5, $29, ; 184: aadin $al §sp € # argv
[00400008] 24260004 addiu §6, §5, ; 185: aadin $az §al £ # envp

000£L10 [0040000c] 00041080 sl11 §2, §4, 2 ; 186: s11 $vo 5a0 2
[OD2000I0] DoCcZa02Tr adaa 86, o5, 52 ; 187: addu §a2 5a2 §v0
[00400014] 0c000000 jal 0x00DD0DDO0 [main] ; 188: jal main
[00400018] 00000000 nop ; 188: nop
[0040001c] 34020002 ori §2, §O, 10 ; 191r 11 §ve 10
[00400020] 0000000c syscall s 1322 call # call 10 (exit)
L Console

1 [80000180]
TEEfff448 [80000184]
T [e0000188
e [8000018¢c]
[80000180]
[80000194]
[80000198]
[80000158¢c]
[800001a0]
[800001a4]
[800001a8]
[800001lac]
[800001b0]
[800001b4]
[800001b8]
[800001bc]
[800001cO]
[800001c4]
[800001c8]
[800001cc]
[800001d0]
[800001d4]
[800001d8]

under the GNU Lesser General Publi

Figure 10 - QtSpim User Interface

There are three different panels in QtSpim’s main window:




COMP 2421 Computer Organization

a. Register Panel - A narrow pane on left displays integer or floating-point registers.
To read the set of registers, click the tab at the top.

Y d 4 T F r uw
FPRegs | Int Regs [16]

Bk Regm [16] F X
FC = i
ERC =

Canss = i

Badfhdde =

Statns = JIQE0EL1Q

Figure 11 — Register Panel

b. Memory Panel - A wider pane on right shows the “Text” segment or the “Data”
segment. For Text segment, it lists the instructions (program statements), which
have been loaded into the simulator. Again, click the tab to read the content.

Deakas Text

Psar Taxk
0] SEa40000 1w S4, O{53FF]
4] ITaS0004 addia S5, S39, 4
5] z4a60004 &addio §6, 55, 4
a] 00041080 all §2, §d, 2

Figure 12 - Memory Panel

c. The smallest one is on the bottom. It is the Messages Panel. It shows the system’s
messages.

Figure 13 - Messages Panel
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4. QtSpim - First “HelloWorld’ Program

Load the program file by selecting [File] = [Reinitialize and Load File]. Navigate to the
application folder [Program Files (x86)] = [QtSpim]. Choose the program file,
[HelloWorld.s]. Once the file is loaded, click [Play].

[
IS

File  Simulator Registers Text Segment Data Segment Window Help

..@Ha‘zﬁ b @ = @

BEEN » cinitialize and Load File b [aia Text

Int Regs [16] Text

F
i Open Assembly Code
DO | . » Cormputer » Home (1) » Applications » QtSpim »
Organize = Mew folder
i Favorites Name
Bl Desktop . help
4. Downloads | imageformats
| Recent Places . platforms
| sgldrivers
- Libraries q,m Hellu-WorId)
3 Documents
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Run/Continue | :
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Figure 14 - Load Program File and Run
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Once the program is executed, the message [Hello World] appears on the [Console] window.

F N

Ly Console =NECIN X

Hello World

Figure 15 - [Hello World] message in Console

Use a text editor to open the source code file, HelloWorld.s. Program statements look like
the following.

File Edit Search View Encoding Language Settings Macre Run  Plugins  Window 2 X
o'.] =} elg]| | |ﬂbﬁ|g 3|‘—'.‘|.‘:_1.|i“ -L:||. .@ﬂ|@
[= HelloWorld s ml

- x -
THIS SOFIWARE IS5 PROVIDED BY THE COPYRIGHT HCLDERS AND CONTRIBUTCRS "AS IS™

AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TC, THE

IMPLIED WARRAWNTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE

ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIEUTICRS EE

LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, COR

CONSEQUENTIAL DAMAGES (INCLUDING, EUT NOT LIMITED TC, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOS5 OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTICN

HOWEVER CAUSED AND CN ANY THECRY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY

OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

[T R A

S oW o -] ;o tn

woRy

.data
msg: .asciiz "Hello World"

o

.extern foobar 4

Lh oL D D L) GO L L L LA R ORI RD RD ORI ORI BRI B3R

8 .Lext
g .globl main =
40 main: 1i Svo, 4 ¥ syscall 4 (print_str)
4 la %a0, m=sg # argument: string
syscall # print the string

1w $tl, foobar f

s
WL b

jr Sra # retrun to caller

MNormal text file length : 1922  lines: 46 Ln:24 Col:77 Sel:0]0 Dos\Windows ANSIas UTF-8 INS

Figure 16 - Source Codes of [HelloWorld.s]

-9-
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Read the statements and step through the program. Actually, there are only ten program
statements.  Other lines are comments.

Can you figure out what each statement does?

-10 -
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