Microprogramming

Cs 333
Fall 2006

Announcements

» Reading Assignment —
— FHead Chapter &, Section 5.4 — end of chapter
= Lab 2 — Postlab

« Homework clarifications —4.11, 4. 12, 4 19

Microprogramming Motivation

* Control functions

— Complex

= Manageable for smaller, more regular instruction
seis, but consider:

—A-22

A-32

« |ntel Architecture 32-bit

— CISC-like instruction set architecture
= Several hundred instructions of wanying classes
= Warying length instructions
» Many addressing modes

— First implemeantation 20228

— Pentium, ... Pentium 4, _ AMD K7
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Microprogramming Process

1. Define microinstruction format

2. Create microprogram
3. Implement the microprogram

Defining the Microinstruction
Format

Micromnstructions

« To avoid confusion with ISA (instruction
st architecture)

— microinstructions

= Defines set of datapath controd signals to assert in
3 given stats

= Executing 3 microinstruction
— Azzerx conbtrol signels specfled In micreinsinsctaon

Microprogram

« Algorithmic description for how to execute
instructions (from I'SA) in a program by
asserting a sequence of confrol signals

« Each instruction in ISA has a list of
microinstructions

— Ex., control sequences in concrete RTM for
SRC

=equencing

= The next microinstruction to be
executed needs to be specified

— Analogy

 [n programs we use functonsimethods to reuse
commonly exscuted sequences of instructions

[control flown'subroutines)

» Microprograms are simaar
= Seyveral Instrucicss In the BA may have similar oonind
sequemnces (these can b2 revsed Insiead of recoded)

— Exampde, =very instruction at keest mneeds o be fzidued
bedone execution

Microprogramming

= Designing the control symbolically

— Ansalogy:

= Ascembly language is a symbolic representation of
machine instructions
— Flzkis: op code, reglsoers, offsets, Immediabs Said, =bc
» Micropragram is a symbaolic representstion of
microanstructions
— Alko has fliekds. Many different armangements

— Microcoded conteal unks & psed B nplement compies
M kCrOprca] rams:




Microinstruction Format

= Meed to choose:
— Mumber of fields
— ¥What contrad signals are specified by each field
= Would like:
— Resdabiiy:
* Format m=sds 1o be simple enoegh o wwkes and weders bnd
the microgeogram
— Difficult to wite inconsistent microinstructions

= Don't want a pertioaker cantrol signal o = speacHiad as o
dif=ren valies In om= microlsfucian

= Egmaks never asserbed simuiienacusly can shar the same
Ti=id

More Parallels with Assembly
Frograms

Microinstruction fields may allow
combinations that can't be supported by
tihe datapath

— microassembler — checksiflags these errors

Control Store

« Often a PLA (programmable logic array) or
ROM (read-only memory)

— Each eniry has an address
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Ways of Sequencing

1. Increment address of current
microinstruction
= like sequential execution of instructions
= goften is default
2. Branch to the next microinstruction that
executes the next instruction (ISA)

= Branch to the instruction fetch
microinstruction sequence

3. Dispatch — Lookup table (FLA)

Creating a Microprogram

Example Microinstruction Fields

= ALL control
— Add — cause ALL to add
— Subiract — cause ALY to subtract

= SRC1 - first source register to ALU
- PC
— Register A — first ALY input
» SRCZ — second operand
— Register 8, second ALL input
— 4 for PC + 4
— Extend (=ign extend)




