INSTRUCTION SET
ARCHITECTURE(ISA)




WHAT IS ISA?

An instruction set archi?ecture (ISA) is T
an abstract model of a computer. It is also referred to 1 S
as architecture or computer architecture. A -%:—_
realization of an ISA is called an implementation. An =T RS N

ISA permits multiple implementations that may vary
in performance, physical size, and monetary cost

(among other things); because the ISA serves as the FrTTTIT] TTT
interface between software and hardware. Software I IEEEEEEEEEE
that has been written for an ISA can run on different £ N EED RS

implementations of the same ISA. This has enabled
binary compatibility between different generations
of computers to be easily achieved, and the
development of computer families. Both of these
developments have helped to lower the cost of
computers and to increase their applicability. For
these reasons, the ISA is one of the most important
abstractions in computing today.
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; B=esst Handler

; IEDD Handler

; IED] Handler

; Timer2 Compars Handler

; Timerl Overflow Handler

; Timerl Capture Handlexr

; Timerl Comparsef Handler

; Timerl CompareBE Handler

; Timerl Cwverflow Handler

; Timerl Cverflow Handler

: SPL Transfer Complete Handler
: DSAET EX Complete Handler

: DR Empty Handler

; DEART TX Complete Handler

: ADC Conwverelon Complete Handley
: EEPEROM Feady Handler

; Enalog Compatrator Handler

; Two-wire Esrial Interface

; Lrore Program Memcay Eeady

An ISA defines everything a
machine language programmer needs to
know in order to program a computer.
What an ISA defines differs between ISAs;
in general, ISAs define the supported data
types, what state there is (such as the main
memory and registers) and their
semantics (such as the memory
consistency and addressing modes), the
instruction set (the set of machine
instructions that comprises a computer's
machine language), and the input/output
model.



ADDRESSING OF OPERAND AND OPERATION

Operand : r0-r7
Operation : mov add sub mul diwv
To perform instruction user need to enter 3 operands. end 0 0 to quit the program

1). Basic Operations (mov, add, sub, mul, div)
2).Destination Register (r0-x7)
3). Date (can be either registers or decimal number)

val identifiedIndex = hashMapOf ("r0"™ to 0, "rl™ to 1, "r2" to 2, "r3" to 3, "ri" to 4, "ri"™ to 5

, re"™ to &, "r7" to 7, "mov"™ to 0, "add™ to 1, "suk™ to 2, "mul" to 3, "div"™ to 4}
val operand = arrayOf(0, O, O, O, 0O, 0, 0O, 0O)
val address = arrayOf("CCO", "0O1", "0Ol0", *"O11"™, "lo0"™, "101", ™110™, ™111"™)

I store both register operands and operations as index of address array, so when I access

register and operation. I can know both where is data location in binary and in array.




[FROGELM STEF]

BC DECODE ENCODE
PC[0] mov rl 5 000 000
BC[1] add r0 & 001 000
BC[2] ml rd 2 011 000
PC[3] div r0 2 100 000
BC[4] mov rl rl 000 001
PC[5] add r5 rl 001 101
[REGISTER VALUE]

r0 = 000000000000000000001101

rl = 000000000000000000001101

r2 = 000000000000000000000000

r3 = 000000000000000000000000

rd = 000000000000000000000000

r5 = 000000000000000000001101

ré = 000000000000000000000000

r7 = 000000000000000000000000

CPI =

Qo0000000000000000000101
0000000000000000000012000
000000000000000000000010
000000000000000000000010
000000000000000000000000
000000000000000000000001

After user end the program, user will
be able to see following information

1). Program Step

- Program Counter

- Decode

- Encode
2). Final value of all register in 24-bits
3). CPI




4). PipeLine Model
5). Detect Hazard

[FIFELINE]
117 21 31 41 51 &1 71 81 9|
mov rld 5 IF | ID | EX | WB |
add r0 8 IF | ID | EX | WE |
mil r0 2 IF | ID | EX | WE |
div r0 2 IF | ID | EX | WE |
mov rl rl IF | ID | EX | WB |
add r5 rl IF | ID | EX | WB |

r0 in instructicn 4 and 5 caused RAW hazard and is solved by forwarding.
rl in instructicn 5 and & caused RAW hazard and is solved by forwarding.
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val identifiedIndex = hashMapof{“"r0" te 0, "rl" te 1, "r2"™ teo 2, "r3" to 3, "r4" Lo 4, "ri" teo 5
e to 6, "rI" ta 7 "mosliEssioaesdd® fel . "sub" ote 2, "mal" to 3; "diw¥ 1o 4)

val operand = arrayof(0, 0, 0, 0, 0, O, 0O, 0]

val address — arrvayof("000", "001", ™O010", "031", "ieo"™, "101", "110v, "1I11")

var cleckSum = 0.0

var inputSum = 0.0

val decodeHistory = arrayListOf<String>()

fun main({args: Array<String>) {

printin("Cperand : r0-r7\nOperation : mov add sub mul divinend 0 0 to gquit the program")
do {

val ilnput = readLine()!!

val split = input.split( .delimiers: " ")

var setIndex: Int

1f(split[0] != "end") {
decodeHistory.add (1nput)




- EE R |
setIndex = identifiedIndex[split[1l]]!!.toInt()

} catch (i: NullPointerException) {

setIndex = O

val getValue = if (identifiedIndex.containsFKey(split[2])) operandl[identifiedIndex[split[2]]!!.toInt()] else split[2].toInt()

when (split[0]) {
Ill'ﬂl:l‘i"“ S {
eperand|[zsetIndex] = getValus

clockSum += 1

inpuiSum+t+

Tadd" > {
cperandfzsetIndex] += getValue
cleckSum += 3
inputSumt+

}
Tonh™ — [

operandfsetIndex] —= get¥Walus
aloekSum += 3

inputSumt+
1

"mpl™ == _[

operandlsetIndex] *= getValucs

glockSum += 4

inputSumt++




“div" o {
cperand[setIndex] /= getValue

clogkSum += 4

AnE LR
}
}
} while (split[0] != "end")
PIiﬂtlﬂ[nHﬂ[PRGGRhM STEP] \inmmmmm——m——————————————————————————————————————————————————0————0—0—o——21H)

printIn("%-10=". format(=algs "EC") + "%-15s".format( -args. "ENCODE") + "DECCDE")

for (1 in 0..decodeHistory.size — 1) |

Priﬂtln{“%—lﬂs“.fbrmat{IMEQE "BPC[51]") + "%-15s".format{decodeHistory[i]) + encode(decodeHistory[il))

}
PIiﬂtlﬂ["xﬂ[REGIETEH vALUE]Rn::::::::::::::::::::::::::::::::“]
for (j in 0..coperand.zsize — 1) {
printin{"r5] = 5{toZ24Binary(operand[j])}")
1

printIn("\nCPI = 5{(clockSum / inputSum)l}")







