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Computer Architecture

Lab 1 — Performance measurement
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Lab Experiments
Expectations

- Labs are compulsory

- Reports filenames must be conform
<Labname>-<YourCompleteName>.pdf

- Source code filenames must be conform
<Labname><exercisenumber>-<YourCompleteName>.pdf

- Handed in via email before deafline: 21-09-2016 12:00 UTC.
e.h.steffens@uva.nl and cc t.r.walstra@uva.nl

No ZIP Files ! Not conforming? It will be rejected !
More to read at the course page

staff.fnwi.uva.nl/e.h.steffens/?page id=18
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Introduction SIM-PL
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() Executer - SIM-PL V2.3.0 (SingleCycle.sim-pl-ws)
File Simulate Tools Settings Window Help

le/d e »]=

SIM-PL — Our tool to build and
architectures

simulate computer

Mips Processor 2_0X Program Editor: {{home/walstrajlexyacc/tests_singlacyclestest f..
File View Settings File Edit Settings
{lemfead —T=]|[ 39] L ig L1 , 0 # retrieve arg from {=|
Ctrl [ MemWrite Ll ADDI 9§29, 428, OxFFR4 # move sp
[ Eranch 41 L 39 L2 12} # retrieve arg from
[HeaDst 12 LUI 31 ] # storing numeric into reg
JALuCp OF 13 ORI $1 L8l .7
ALUSTo = 43 S $1 o d , %0 # assignment of var
15 # expr;
46| #return void value # stack ret value
Branch 47] R §31 # return
4 || 28|#stack varc
{00000084 s w ic i
LuI 1 ) # storing numeric into reg
== 51 ORI $1 L 8L 4 ¢ B
00000080 Add {00000084}————— 52 a 31 . a g0 # assignnent of var
53 # expr;
<<2 51 L 1 L a , 50 # storing var into r
55 LuI 92 ) # storing numeric into reg
[00]ireqt _||| 58] ORI $2 L $2 )5
aat{0000000 57| ADD 31 3 , 62 # add operation
Instructiop Reg2 1 58 = §1 . a , 80 # assignment of var
Memory 3C010000 wmegegisters r— 591 # expr;
50 ic i -
+J00000000 00000000 ddr bt Bg% 2% : gl T # storing numeric into reg
wibata Mux Data‘oooo ooa ||| & an 1 . b 40 # assigrment of var
L Memory o # expr;
64 LuT $1 ] # storing numeric into reg
Data MemRd —|| 8 ORI 41 8L ;2
66 E $1 . c , %0 # assignment of var
67 # expr;
68 Lw $1 ] , %0 # storing var into ry
69 LUz $1 ]
70] ORI 91 L8l o1 # argument number
71 Lw 48 ] , $0 # store arg on stack
|| 72 ADDT 320, 28, 4 # proceed sp
. |l 73 AL L1
Il [ [ 74 L 32 L3 , %0 # storing var into r
Memory Editor: Registers:Registers # _ 0 x| Memory Editor: Data Memory-Memory = e hoos o n T e
Index I Hias Value Inclex Alias value 77| LUz $1 ]
zero 00000000 - Oja 00000009 Al 78 ORI $1 L8 .3 # argument number
temp 00000000 b 00000001 =||| 79 LW 38 . 8 . %0 # store arg on stack
00000005 2lc 00000002 80) ADDL 929 . 429 L4 # proceed sp
20000000 3d 20000000 81 Lw 48 o1 , $0 # store arg on stack
00000000 L 3 82 ADDT 320, 28, 4 # proceed sp
B000000 5 83 Lw 8 .2 , %0 # store arg on stack
00000000 5 84 ADDL 329 L $29 o4 # proceed sp
00000000 7 22 E‘u\\i ;g o #
s storing numeric into reg
8 00000000 8 a7 ORI 5 ‘s e
El 00000000 o a8 #return int value  # stack ret value
1 00000000 10 89| IR $31 # return —
1 1 S8 INIT: # Start of our program |
1 1 91 J L3 # junp to the main code
1. 1 4 I I
1 1. -
5 = i - [compite |« [unicad] [wasm
— —
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SIM-PL — Our tool to build and simulate computer
architectures

- “Editor” section for building (complex) components.
- “Executer” section for simulating

- Written in Java
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SIM-PL - Executor

(® Executer - SIM-PL V2.3.0 (MultiCycle ARCH.sim-pl-ws) e ®
e Simulate Tools Settings Window Help

[19] i1l 0] o]

{5 Multicycle Mips Processor
File View Settings

a-0Ox Pragram Editor: {jhome/walstrajsimpl/Componentsjaa pract/Mul . # -0 x
File Edit Settings

| 1% Author: Wouter Koolen-wWijkstrs

# Demo Mips program

# works on single- and multicycle architecture

# calculates a list of squares of consecutive integers

# This program takes 130 cycles to fully execute on the Pipelined MIPS pre
# inport the MIPS assembler definitions (syntax + semantics)

@include "Multicycle.wasn”

.data MyRegisters : REGISTERS
000 : WORD Dx00 # put $0 to zero (default assumption)

code MyCode: WIPS, MyRegisters

WORD result

# the starting nunber to square

LI $1, exo

# the one-after-last number to square

LI $2, exlo

# the index to write the result in memory
LT $3, oxd

# a (case sensitive) label delimits the loop
Loop:

Computer

CONTROL INPUT
e ——

#calculate the square

HUL $4, 31, $1

NOP # to ensure $4 is available on ti

ADDL $1, $1, ox1 # next number

W 44, result, §3 # store the square

ADDI $3, $3, Oxd # next memory location

BNE $1, 32, Loop # compare to maximum integer to
NOP

DATAPATH I I NOP

OUTPUT

gl il [ ]

% Tima Sequence Diagram Meamory Editor: Regi.. # —0Ox | ffMa.. 2_0Ox
Inclex Alias Yalue Inclex| Alias Value)
FF

File Settings [25.0 -
00000000 |« res.

Cock LML rrrmrrrrrrmnmrrrrrnrimnre 00000001
00000010
00000004
000! 00

Loop 0021

w
[t
=

ML L b e e B e L L D G K L B W R R R R M R NI N R e e e
A R R g SR S by e v Rt R R Ry s Rl s e R R R A ]

l 1l | D
 [compile| @ [unioad] [wasm -

P R R

S S e
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SIM-PL - Executer

Executer is started at the command prompt

- Java —jar Executer.jar

Designs are loaded in the “Component view”.
Programs are loaded in the “Program editor”. \

Simulation results are shown in

- Time sequence diagram

nnnnnnnn

- Memory editor I

- Regqister editor
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SIM-PL — Executer Running Simulations

Designs are loaded in the “Component view”.
- File->open or new

Programs are loaded in the-!Program editor”.
- File->open

- Compile ~_

Compiled code transferred to the design

- Press the Red arrow button =

nnnnnnn

Simulation starts by pressing the
- Green or Yellow or Orange button.
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Downloads available
Manual
SIM-PL 2.3.0

Additional components

Course webpage e.h.steffens
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Lab 1

Performance of
Computer Architectures
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Lab 1 experiment - Performance

Goal
To understand how performance is measured.

How
By doing experiments in SIM-PL the logic simulator.
Researching by running three small programs on three architectures

Tools
SIM-PL (Logic simulator)

Results
The results of the assignments are handed in for grading.
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Kickstart Lab 1

Description
Course webpage
staff.fnwi.uva.nl/e.h.steffens
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Lab 1 - Experiment 1

- Goal is to determine the CPI of a computer architecture

- How ?

- Load an architecture in SIM-PL

- Execute a program

- Count the clock cycles and instructions until the program ends
- Determine the CPI (#clocks / #instructions)
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Lab 1 - Loading an architecture

- Download and install SIM-PL
- Start the executer
- Java —jar executer.jar (Linux case sensitive)
- Load the SingleCycle architecture worksheet
- File->Open
- SingleCycle-architecture.sim-pl-ws
- Let’s start with an addition of two numbers
- Load the assembly program addition.wasm in the Program Editor
- Press the button “Compile” and wait for the checkmark
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Lab 1 - Running the source code

- Load the compiled source code
- Press the “Red arrow” button
- First instruction is highlighted
- Execute the first instruction
- Press the “Orange arrow” button
- Clock cycle appears in Timing window
- Continue until all instructions are executed
- No highlighted instructions is end
- Don't forget to count !
- Write down the result in your report.
- Continue with the other programs and architectures
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End of kick start session

Are there any questions ?
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See you next time

sSuccess !
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