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Reminder - Software
• High-level language

– Level of abstraction closer 
to problem domain

– Provides for productivity 
and portability 

• Assembly language
– Textual representation of 

instructions

• Hardware representation
– Binary digits (bits)
– Encoded instructions and 

data



Below Your Program

• Application software
– Written in high-level language

• System software
– Compiler: translates HLL code to 

machine code

– Operating System: service code
• Handling input/output

• Managing memory and storage

• Scheduling tasks & sharing resources

• Hardware
– Processor, memory, I/O controllers

Today



DLX
Implementation



DLX Hardware

Datapath Control

Control Signals
Selectors 
CEs
ALUF 
Add 
Test
Shift, Right
Itype, JLINK

AEQZ
Inst

Memory

Data Address BusyMW,MR



7.2 Implementation - Summery
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GPR is addressed by IR

• The IR environment obtains the instruction 
and asserts the Aadr, Badr, Cadr bits to GPR.
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GPR is addressed by IR

• The output products of the IR:

31                26   25           21   20           16   15                                           0



Practice the instruction execution!

Tips:
1. Take the Datapath diagram, put it in a transparent 

nylon bag – easier to draw and erase!

2. no need to simulate all the sreli, just take one 
representative.

3. no need to simulate all the add,sub,xor,or,and –
take one representative.

For every instruction in the ISA go over its control 
state path. For each control state – draw on the 
Datapath the flow of the relevant information.



Executing Instructions - add



Executing Instructions – beqz, jalr
Inst[26]



Executing Instructions - slti



Executing Instructions - sw



EXECUTING RTL 
INSTRUCTIONS

Using a simplified datapath



Executing RTL Instructions 1



Executing RTL Instructions 2


