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SYNOPSIS

The aim of this project is to simulate the instruction seu of
the MC 68000 microprocessor on an IBM pc compatible computer using
an high level language. The 'C' language has been used 1o develop this

software on account of its versatility, and its specific suitapiiity 1o

this application. The simulator can be used as a debugging toci for
internal routines, and as a learning aid for MC 68000 software. The
input to the simulattor is a MC 68000 program in mnemonic form. rree
format input is allowed without labels. The software has been organised
as two passes. The first pass scans through tae input, de-ects grrors,
if any and stores relevant data collected. The second péess simulates
each 1instruction using this stored data. The storage facilitias and othser
facilities offered by a personal computer can pe used effectively. Input

programs can be stored as files on the floppy diskettie for easy handling.
various debugging facilities such as step execution, display oI registers
and memory contents and break points are propvided. Editing :the Input
programs can be done using standard editors available on the personal

computer.
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SPECIFICATIONS

INPUT:

Input program is in mnemonic form in free format. Laviecs are

not allowed.

DEBUGGING FACILITIES:

Step execution, break pointing, display of registers an. meMOry

contents.

OTHER DETAILS:

Simulated memory : 1 kbyte.

Simulation in user mode of MC 68000

APPROXIMATE COST OF THE PROJECT:

Rs. 2000/-
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CHAPTER - 1

INTRODUCTION

Software simulation of a processor is the process of executing pro-
grams written in the instruction set of a target processor on = Host
computer. The simulator goes through the operation cycle of the comput-
ter, keeps track of the contents of all the registers, flags, and memory
locations. When implemented as an interactive facility it is tho oest
design tool, which can be used for debugging internal routines. that

operate primarily within the microprocessor itself with very litti= I/c.

The target processor has been chosen to be the MC 68000, Th

[

reason for choosing the MC 68000 for this project is that the 68K family

of chips namely, the 68000, 68008, 68010, 68020 and the 68030 are oecoming

popular in India. But there is a shortage of good learning aics :or
learning these processors' software. The instruction set cf MC 88030
is completely upward compatible with the later chips. It is a wversa-ile

processor with a rich variety of addressing modes.

The host system has been chosen as an IBM PC compatibie. They
have become common place and have become a standard tool in ranv
laboratories. Since a large number of such compatibles have bsen in

stalled, the software can be used by a large number of users.



(a5

can be inserted or delated anywhere with case. Since free formating

is allowed, the programmer need not bother, whether he hes stariec
in the correct column and so on. Debugging facility, display =7 regis
ters and memory contents, display of flags are provided. The orror

messages displayed are user friendly.

1.3 APPLICATIONS:-

The main application where the simulator can be used is in debugging.
Since the error messages are highly user friendly, they state the error
exactly enabling easy correction. The simulator does nct allow non-
reentrant code, which modify themselves, and codes with deta accesses
from program memory. This is not a iimitation, but rather a feature,
which will defect such badly written code. Due to the above features,
this software simulator package can be used as a learning eid o :earn
MC 68000 software. Anyone having personal computer system, can iearn
the 68K assembly language without the need to go in for & 6tK based

system, thereby saving cost.



CHAPTER - 2

THE TARGET PROCESSOR(MC  68000)

The MC 68000 processor is the first in the 68K series of proce-
ssors frommotorola semiconductor in C. It is a 16 bit processor with
a full 32 bit internal architecture. It is a highly versatile processor
and provides 14 addressing modes. I+ has 56 basic instructions. It
has same advanced software features which makes 1t easy U “evelop
system programs to support high level languages. Some of the software

features of this processor are discussed in this chapter.

2.1 REGISTERS:

The various registers available in the MC 68000 ard iheir sizes
are given below:

* Eight 32 bit data registers registers designated as DO-17

Seven 32 bit address registers designated as AO-Af
Two 32 bit stack pointers.
One 32 bit program counter

One 16 bit status register.

All the data registers and address registers are general purpose

accumulators. In addition to that they can be used as index registers



and counters. The eight data registers can be used 1o handle ive basic

data types. They are

8 Dbit bytes

16 bit words

32 bit long words
BCD digits

1 bit wvalues or bits
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The address registers can handle only 16 bit words anc 32 bit
long words. Though the program counter and address registers have
32 bits, only 24 bits are used tc address the memory. Table summar! es

the size of the address buses on each of the 68K moterola proiessors.



Fig (2.2):-

PROCESSOR BUS WIDTH ADDRESS SPACE
M C 68000 24 5 MEGABYTES
M C 68008 20 1 MEGABYTES
M C 68010 24 16 MEGABYTES
M C 68012 31 2616 A BYTES
M C 68020 32 4616 A BYTES

M C 68000 Family Address Buses

The 16 bit status register is divided in 8 bytes. The higher

byte is called the SYSTEM BYTE and the lower byte is calied the USER

BITE. The system bite contains the interpus mask {3 bits). Une Dit
indicates the mode of operation, namely user Or SUpPErvVisor. snother
bit indicates whether the processor is in trace mode. The user byie
contains the five flags namely the X, N, Z, V and C. The X .ag is

similar to the cary flag C in all respects except that sam=2 instrustions
do not effect the extend flag X. It is used to perform multiprecision
arithmetic. The N flag is set if the result is negative and reset ctherwise.
The Z flag is set if the result is zero and cleared otherwise. Fhe W
flag is sett if there is an arithmetic overflow. The bit assignment of

the status register are shown in fig.Z.3
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2.2 MEMORY:

The basic memory unit of MC 68000 is a byte (83 bits). it has
instructions to access byites. words (16 bits) and long words (CI bits]
from the memory. Words are stored in successive memory lccaticns with
thehigh byte appearing first. When the CP 1 is fetching a worc. [° fetches
the high byte and places it in the high byte position of the anpropriate
register. It then fetchs the low byte and places it in the low  byvie
position. Similarly long words are stored in four consecutive Memory
locations. The first two bytes make up the high word. Tre acdress
bus is 24 bit wide, thus providing a direct addressing range of
Byte addresses can have any value. Word and long wordeddressoes must

be even numbers. All peripheral devices appear 1o MC 63000 processcr



as unique memory locations. In this sense, the processor uses Reilory -
mapped input/output to the peripherals; a program can use the somo instru-
ction to move data to a peripheral as it does fto move data 1o o memoerd

location.



2.3 ADDRESSING MODES

There are fourteen addressing modes in the MC 68000. Their descri-

ption is as follows.

INHERANT ADDRESSING

The processor knows which address to use, from the operaticn code

itself. The operation code for these instructions are complete oy themselves.

eg: NOP, RTE, etc.

DATA REGISTER DIRECT:

The addressing mode requires that the operand should reside only

in a data register. There is no need to refer to operands helc in memory.

eg: MOVE D2, D5 etc.,

ADDRESS REGISTER DIRECT

This mode requires that one of the operands used be held in 2 address

register.

eg: MOVEA D2, A3 etc.,

IMMEDIATE ADDRESSING

In immediate addressing the data follows immediately after the ooerat-
ion code in memory. The effective address is simply the contents of

the program counter after fetching the operation code. It hes byv.z, word



and long word immdiate addressing. In immediate addressing, ihe
# symbol, precedes the data. The data may be hexadecimial {or

decimal digits. Presence of sign indicates a hexadecimal data.

eg: ADD. B # § 7B, DZ

ADD. B # 78, D2.

ABSOLUTE SHORT ADDRESSING

In this mode, the low order half of the effective address felilows
the ./pcode in memory. The high order half of the effective address
is obtained by extending the sign bit of the low order half cf the address.
If the most significant bit of the lower order half is a 1, ther th= higher
order half will be FFFF. Otherwise it is 000G. Therefore possibie address
generated is in the range 00000000 to QOOF FFF (or) through #8000

to FFFFFFFF.

eg: Sub. B § 7000, D3

Sub. W § 8F00, Db
ABSOLUTE LONG ADDRESSING

The effective address occupies two words of program memory immediately
following the opcode. High order half of the effective address is ir

the first word.

eg: Move. L ¢ F20A210, D2



ADDRESS REGISTER INDIRECT ADDRESSING:

The address of the operand to be used with the instruction s neld
in one of the address registers. The register indirect addressing s speci-

fied by placing the address register. Specification with in the paranthesis.

eg: Move B (A3), DO.

ADDRESS REGISTER INDIRECT WITH POST -~ INCREMENT.

In this type of addressing the address register is specified within
the paranthesis which is followed by a plus sign. After performing the
operation, the contents of the address register will be incremented by
one, two or four depending on the size of the operands. This iz useful

in processing arrays, strings or lists.

eg: Move B (AO) +, DZ.

ADDRESS REGISTER INDIRECT WITH PRE - DECREMENT

In this type of addressing mode, the address register is specifisd with
in the paranthesis, which is preceded by a minus sign. The contents
of the register is decremented by one, two or four and then the oneration
is performed. This is also useful in processing of arrays, strings or

lists.

eg: Move.B - (A 2), D 4.

=}

ADDRESS REGISTER INDIRECT ADDRESSING WITH DISPLACEMENT

This is specified with a displacement preceding the addrsss register



which is in paranthesis. The effective address is calculated Ly zdding
the displacement to the contents of the address register. The disnlaoes

ment is treated as a sign number.

eg: Move.B § 1200 (AO0), D3

Move. B $ 9020 (A1),D4

ADDRESS REGISTER INDIRECT WITH AND DISPLACEMENT:

In this type, the register specification is preceded by the offset
value. The address register and the index register are encloses within
the paranthesis and preceded by the off set. Following this the cestin
sation register specification is given. The effective address is czlcilated
by adding the contents of the address register, the index register and

the displacement.

The index register is sign extended and treated as a signed number.

The displacement is also treated as a sign  number.

There is another type of indexed addressing, where the entire longword
content of the index register can be used by appending a pericd Icilowed

by the letter 'L' to the index register specifications as shown below:

eg:Move.B § 12 (AZ,D5), DZ

Move.B $§ AZ (AO0,Al1.L), DS5.

PROGRAM COUNTER RELATIVE WITH DISPLACEMENT:

A signed displacement or offset from the program counter is provided
in the instruction, which when added to the PC value gives the eftective

address.
eg: Move. B § 25 (PC), Db
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CHAPTER - 3

THE 'C' LANGUAGE AND THE HOST SYSTEM

3.1 INTRODUCTION:

This chapter discuss the various special feature ot C .anguage.
in particular the feature of this language, which resulted in choice

of this language for this project.

3.2 HIGHLIGHTS OF THE "C" LANGUAGE:

'C' is a high level language, but it is frequently referrec to
as middle level language because of its close association with svstem
and systems programming. 1t is highly structured language. tois
function oriented. Function called and returns are simple and argunents
can be passed freely to the called function and the result caax oz

returned to the calling function. External variables are also ali-twerC.

Different data type and storage classes are allowed. 1t cffzrs manry
simple and efficient control flow constructions. It has got a large
collection of highly useful functions in its standard library. In adci-

tion it can be expanded indefinitely by adding new user defined iuncii-

ins. It also provides pointers, allows address erithmetic, file nant.-

)

ing bitwise operations, structures, unions and their relevance

project.

3.3 SPECIAL FEATURES OF 'C'

'C' has large set of standard library functions for handling siring



which provide for comparing strings, copying strings and so con. I'his
string string comparing function is useful in searcning the mnemon.c- tabie

to find a match as can be seen from the program listing.

It allows easy handling of arrays. It also allows pointer variables,
arrays can be accessed by gither using pointers or By indexing, thus
giving a lot of flexibility in writing the program. It addition pointers
have been extensively used in the program, especially in the effective

address generating functions.

'C' also offers facilities to open a file, close a file and read from
the file in any manner by using file pointers through func-ions in its
standard library. This feature of 'C' leads to easy passing of the input

file.

'C' allows bit wise operators in addition to the other standara opera-
tors. Bit wise anding, oring, exoring, complementing operators areg stant-
ard in 'C'. It also has left shift and right shift operators whnicnn can
be used to shift any arbitrary no of steps. These features of 'C leads
to easier simulation of various instructions. Especially, the bii manipu-
lation instruction of 68000 can be simulated much more easily than in any

other language.

'C' allows a concept called structure which allows associated data
to be handled as a single entity and the data need not be of same type.

This has been used to store the data collected in pass 1.
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CHAPTER - 4

SIMULATOR IMPLEMENTATION:

4.1 INTRODUCTION

The simulator software has been organised into two passes pass
1 and pass 2. Pass 1 scans through the input, detect errcrs if any

and collects all the necessary data. Pass 2 does the actual simulation.

4.2 DESIGN OF PASS I:

4.2.1 INPUT PARSING ALCORITHM:

Input parsing is the main function of pass 1 of the simuiator.
The input instruction has to be split into various components namely mnemo-
nic and and operand fields. In this software development, the algerithm
chosen for parsing is sequential in nature. The first instruciion read
from the first column. Blank spaceé are skipped, labels are no. ailowed.
therefore the first non-blank character is the first character of *he mre-
monic. On identifying this the entire mnemonic is read an stored o
the struction. The size information at the end of the mnemcnic ‘s zico
extractedand stored in the structure. Next once again blanks are skipped.
If the end of the line is encountered, the parsing of the curres: line
stops. Otherwise, the first character, whnich is encountered 4fter the
blanks is examined. Depending on that character, a preliminary prediction
of the addressing mode is done and the subsequent characters are examined

to validate the assumption. If the subsequent characters are as :t =hould



be, then no errors are detected. The data, address regis:ier aumbers,
indirect address register numbers specificd, the displacement, be naex
register, the direct addresses, and other details are collected and s=tored
in the structure. In the process the exact addressing mode is determined
and the corresponding code 1is stored in the structure. After tre end
of the scanning of the first operand, if a comma is encounterec, the same
parsing routine is re-entered again to get the second operanc details.
After parsing one instruction completly, the next instruction frowm the
input file is read in and is parsed in the same manner. Thiz process
is continued till the end of file (EOF. is reached. On r=aching =0F,

the pass 2 is initiated.

The flowchart for pass 1 is shown in the figure 4.1

4.2.2 IMPLEMENTATION OF PASS 1 IN 'C'

Pass 1 has been implemented in a modular manner. Cre “unction
has been written for parsing with a multi way decision structure embedded
in it. This decision making is based on the first character cf the operand.
This function makes use of various other functions for specialissd tasks.
.

All the data that is collected during pass 1 is stored in an arrey of

)
m

structure. The first element of the array corresponds to the [irst instruc-

tion, the second element to the second instruction and so on. iPach elemen .
of the array is a structure containing data of different types. Une separals
function has been written to split the mnemonic and to ge' the size of

the data and store them in the structure.



4.3 DESIGN OF PASS 11

4.3.1 SIMULATION ALCORITHM:

The algorithm used to simulate the instruction set is quite simple.
Various registers of the processor are simulated by declaring variables
of same type and size and a small memory of 1 kb size is also simulated
by declaring an array. The flags are also simulated similar.y. For this
algerithm to work an important data base namely mnemonic table is needed
which consists of all the mnemonics of 68000 in alphabeticai order.

For each instruction, the following procedure is adopted.

First, the mnemonic is taken from the structure where >I nas
been stored, then a binary search on the sorted table is mace 1o find
this mnemonic. If a match is found then control is transferr=d o the
appropriate function which will simulate the .effects of the Iniruction.

This is repeated for all the mnemonics.

Prior to calling the routines for simulation, the effective address-
es of the two operands are generated and is made available to ihe simulat-
ing functions. So that they will be able to simulate the -astructions

straight away.

The flow chart for pass 2 is shown in the figure.

4.3.2 IMPLEMENTATION OF PASS II IN 'C':

Pass 2 is also implemented :in a highly modular fasnion. The



mnemonic table is created using an array oI structures. bach arvvay cloment
is a structure of two members. One member is a characler array which
contains the mnemonic. The other member is the {unction pointsr. his
member contains the address of the function which will simulate tne cifects
of the corressponding mnemonic. This table is initialised as an external
array of structures as shown in the program listing. The user Iunctiion

pointers has greatly simplified the implementation.

The searching of the table is done by another funciion. It
receives as 1its arguments the string fo be searched for, the iable to
be searched match is found it returns the index of the lccativn in the
table. This index is wused to extract the function pointer asscclated
with this index and a function code is given at this stage, the searching
algorithm 1is binary search. The effective addresses are generated Dy
another function. To simulate an instruction the operands ars neeced.
In this software the operands are not supplied, bu: the point rs o the
operands are supplied. The pointer points to the location sf the ope-
rand in the host systems memory from where it s accesszd. Yals s

another specific feature of 'C' which simplify the implementaticr.

In addition, functions for getting a byte, word (16 bils;. iong
words (32 bits} from an address and for storing, byte., word azd .ond

word at a given address have been written.

4.4 EX: SIMULATION OF ADDI INSTRUCTION:

The {flowchart for the simulation of the instruction ADD!I (Add



immediate) is given in fig. To simulate the instruction ADDI, two operands
are required. These operands are not supplied directly. They are obtained
from the corresponding pointers to the operands. Then the flags =re initi-
lized to =zero. For the first operand, there should be the acdressing
mode "Immediate data" and the addressing modes "Data register direct”,
“Pc indirect with displacement", "Pc¢ indirect with index and displacement”,
"Immediate data" should not be there for the second operand. 7 the
above condition is satisfied, the subroutine "SADD - function tc simulate
subtract or add" is called and the simulation of instruction ADD is done.

After the instruction is simulated, the flags and results will be displayed



4.4. EXECUTION OF SAMPLE PROGRAM: (1)

MOVE.L DO ,D1
ADDI.L # $6 , D1
MOVE.L D1 , D2
SUB Q.L # § 4 , D2
BNE $ FFEZ (PC)

Let the data register DO initially has hexadecimal number &.

OPERATION SEQUENCE:
For the above program, initially the File is opened anc the
program is entered in it. Then the data is collected From the input

file and stored in the structure St{ |}

MOVE is stored in the mnemonic mn{ ]}

'"L' indicates the long word (8 bit) and is stored in SIZE.

DO and D1 are data registers (32 bit)

Similarly all other instructions are stored in the input data
structure
PROGRAM EXECUTION:

The mnemonics of the first instruction is retrieved ° then,
a binary search on the stored table is made to find this mnemonic.
If a match is found then control is transferred to the appropriatte
function which will simulate the effects of the instruction. The same

procedure is handled for all mnemonics.



EXECUTION OF STEP - 1:-

INSTRUCTION: - MOVE L DO D1
Since both operands D0 and D1 are data registers, i(ie add-
ressing mode is data register = direct. This instruction moves the

data of word length W from DO to D1. DO has hexadecimal 8.

TRACE MODE

ACC DO D1
00000008 00000008 00000008
Flags.

EXECUTION OF STEP - 2

INSTRUCTION: ADDI . W # § 6, D1

Here # indicates the immediate data
$ specifies the hexa decimal number
D1 specifies the data register - 1

L indicates the long word length

Since the hexadecimal data '06' is directly added with

the contents of the data register D1, the addressing mode (s immediate



data. Finally the result is stored in the data register D1.

TRACE MODE:

ACC DO D1
0000000 E 00000008 0000000 E
F'lags

EXECUTION OF STEP 3:

INSTRUCTION : MOVE. L D1 D2

Here L. specifies long word [32 bit]

D1 specifies the data register 1

D2 specifies the datta register 2

ADDRESSING MODE:

Data register direct

In this step execution, the data register - . contents
U $ 14, are moved to the data register -Z. Here also, :the osperands
DO and D1 are data registers, the addressing mode used nere is data
register direct. The trace mode displays the register contents as

follows.



TRACE MODE:

ACC DO
0000000 E 00000808
D1, D2

0000000 E

FLAGS:

EXECUTION OF STEP 4 :-

INSTRUCTION :- SUB Q L # S A DZ

SUB Q - Subtract Quick.

This instruction subtracts the immediate datae irom ithe
destination operand D2. Therefore the operand D2, ie $E is subtracted
from the immediate data $ A and the result is stored in the destina-

tion register DZ.

TRACE MODE

ACC DO DI
00000004 06000008 0000000E
D2

00000004

FLAGS: -



EXECUTION O STEP &

INSTRUCTION: BNE & FI'E 2 (PC)

BNE specifies "Branch on Negative®
FFE2 represents "Address of the memory lccation where

the next instruntion or the data can be obtained".

This instruction branches to the program countsr if (he
'N' flag is set. The address FFE2Z is transferred tc ine rugran

counter.
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CHAPTER - &

DEBUGGING FACILITIES

5.1 INTRODUCTION

This chapter discusses in brief how the various debugging facili-
ties have been implemented in the software. The main features discussed

here are breakpoints, step execution, registers display, memory contents.

5.2 STEP EXECUTION:

Step by step exacution is a very convenient technique for debugging
small programs. In this technique the program is executed one instruction
at a time. After execution of each program it displays th2 contents of
registers and flags and waits. The next instruction is exceuted only
when the user depresses some key. This is also called trece mode of
operation. In fact the MC 68000 has mode of operation called trace mode
where a trap is inserted after every instruction by the proczessor Iitselr,

initializing exception processing.

Here in this software, step by step execution can bs imple
mented easily. After the simulation of each instruction, the contents
of flags and registers are displayed and the program goes irio a :i00p
waiting for a key to be depressed. Once the key is depressed th:z prog-

ram comes out of the loop and stimulates the next instructior {1 .

A simple flow chart shown in fig 5.1 illustrates tnis imple-

mentation.



5.3 BREAK POINTS:

Step by step execution is very tedicus and not use’ul for large

programs. For such programs breakpoint testing is used. in this weh-
nigue breakpoint can be set by the user. Breakpoints are nothing but
places where the program will automatically half or wait so that the
user can examine the current status of the system. The orogram will

not continue until the user orders its resumpticn.

The breakpoint facility is implemented quite easily. Tne vreak-
point which were set by the user are stored in an array. After ecscution
of each instruction, the current value of the program counter is compared
with the elements of the array till a match is found or tilI the array

ends. If a match is found the program is temporaility halted and register

contents and flags are displayed. The program resumes operal

the operator resumes the key (1).

A simple flowchart detailing this mechanism is show In Iigure.

9.2.

5.4 DISPLAY OF REGISTERS AND MEMORY CONTENTS:

This can also be implemented easily. A routine for di

62}

playing
all the registers is written and is called whenever the user wishes L0
do so. Similarly a routine to display 16 bytes of memory sterting from
the location specified by the user is writtened and is called wnenever

the user wishes to see memory contents.

The flowchart detailing this mechanism is shown in {igure 5.3
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CHAPTER: 6

CONCLUSION

6.1: MERITS OF SOFTWARE SIMULATION:

The main merits of software simulation are listed oclow.

1. It can provide a complete description of the status of the
computer, since the simulator program is not restricted by
the micro processor chip pinout limitations or other character-

istics of the under lying circuliry.

2. It can provide break points, dumps, traces and oitnher faci-
lities without using any of the simulated processor s memory
space or control system. These facilities wili therefore

not interface with the user program.

3. Programs, starting points, and other conditions eesy -0 “harge.

4. All the facilities of a personal computer, inciuding peri-
pherals such as printer, magnetic disk storage anc software
are available to the microprocessor designer. For exampic,
screen editors can be used to edit the source progrzm. floppy
diskettes to store source programs as files, an: printers

to get hard copies.



6.2: DEMERITS:

On the other hand, the simulator is limited by its sofiware
base and its separation from the real microprocessor.The meior fHimi-

tations are given below:

1. The simulator cannot cope with timing problems, since It
operates at less than real-time execution speed. The simu-

lator is quite slow.

2. The simulator cannot model the 1/0 section exactiy. since

it cannot represent external hardware or interfaces accurately.

The simulator represents the software side «<f cebugging:
it has typical advantages and limitations of a wholly software based
approach. It can provide insight into program logic and octher soft-
ware problems, but often cannot help with timing, 1/0, and other hard-

ware problems.

6.3: SUGGESTIONS FOR FURTHER IMPROVEMENTS:

The project has got good scope for further improvements.
The simulator written now does not support labels. A pre-pass [ stage
can be extended to the supervisor mode of execution of 68000 alsc.

Improvements can also be made in the dispiay modules, by providing
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MC 68000 DETAILS
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INSTRUCTION
TYPE

ADD

AND

CMP

EOR

MOVE

NEG

OR

VARIATION

ADD
ADDA
ADDQ
ADDI
ADDC

AND

CMP
CMPA
CMPM
CPI

EOR
EORI

MOVE

MOVEA

MOVEQ

MOVE from SR
MOVE to SR
MOVE to CCR
MOVE USR

NEG
NEGX

OR
ORI

suUB
SUBA
SUBI
SUBQ
SUBX

DESCRIPTION

Add
Add
Add
Add
Add

Address
QQuick
Immediate
with Carry

Logical And

Compare

Compare Address
Compare Memory
Compare Immediate

Exclusive Or
Exclusive Or Immediate

Move
Move
Move
Move
Move
Move
Move

Address

Quick

from Status Register
to Status Register
to Condition Codes
User Stack Pointer

Negote
Negote With Extend

Logical Or
Cr Immediate

Subtract

Subtract Address
Subtract Immediate
Subtract Quick
Subtract With Extend



MNEMONIC

ABCD
ADD
AND
ASL
ASBR
BCC
BCHG
BCLR
BRA
BSET
BSR
BTST
CHK
CLR
CMP
DBCC
DIVS
DIVU
EOR
EXG
EXT
JMP
JSR
LEA
LINK
LSL
LSR
MOVE
MOVEM
MOVEP
MULS
MULU
NBCD
NEG
NOP
NOT
OR
PEA
RESET
ROL
ROR
ROXL
ROXR
RTE
RTE
RTS
SBCD
S
cC

DESCRIPTION

ADD bDecimal with Extend

Add

Logical AND

Arithmatic Shiit Left
Arithmatic Shift Right
Branch Conditionally

Bit Test and Change

Bit Test and Clear

Branch Always

Bit Test and Set

Branch to Subroutine

Bit Test

Check Register Against Bounds
Clear Operand

Compare

Test Cond, Decrement and Branch
Signed Divide

Unsigned Divide

Exclusive OR

Exchange Registers

Sign Extend

Jump

Jump to Subroutine

Load Effective Address
Link Stack

Logical Shift Left

Logical Shift Right

Move

Move Multiple Registers
Move Peripheral Data
Signed Multiply

Signed Multiply

Negate Decimal with Extend
Negate

No Operation

One's Complement

Logical OR

Push Effective Address
Reset External Devices
Rotate Left without Extend
Rotate Left Without Extend
Rotate Left with Extend
Rotate Right with Extend
Return from Exception
Return and Restore

Return from Subroutine
Subtract Decimal with Extend
Set Conditional



MNEMONIC

STOP
SWAP
suB
TAS
TRAP
TRAPV
TST
UNLK

DESCRIPTION

Stop

Swap Data Register Halves
Subtract

Test and Set Operand
Trap

Trap on Overflow

Test

Unlink



MACHINE COMMANDS



[n\e]

10.

11.

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

CTRL

DEL

INS

F1

F3

F2

KB

KK

KW

KY

I)

MACHINE COMMANDS:

-Marks the beginning of

-Marks the end of a block

d

block

-Copies the block elsewhere on

-Delates the bilock

~-Connects/disconnects the printer

-Comes out of any execution

-Inserts a line
-Delates a line
-Delates a character
-Renames a file

-Copies a file

KEYS:

~-Deletes left character

-Inserts character

e

disk

-Repeats character entered previocusiy

-Repeats words entered previousiy

-Saves the program in

ICY



HARDWARE - SOFTWARE
SPECIFICATIONS



1.

2.

HARDWARE

Processor (CPU)

Memory (RAM)

Floppy drives

Hard disk drives
Monochrome display Size
Text resolution

Mounting

Colour display size
Text resolution

Mounting

Operating System

'C' Compiler

- SOFTWARE SPECIFICATIONS:

HARDWARE:

—Intel 8088, 4.77 MIZ.

_ 256 KB minimum,expandable ic G40KB

(all on CPU board) with parity check

_2 x 360 KB (formated) 51/4" drive.
-Expandable to 2x10 MB or 2x20 MB
-14" non-glare

-80 columns x 24 lines

~-tilt and swivel Dase

-14" non-glare

-80 columns x 24lines

-16 foreground & 8 background fov

text.

SOFTWARE

-IBM DOS, Version 3.3

-Turbo C Compiler, Version 2 .T.2.



FLOW CHART



FIGURE: 1.1

FLOW CHART OF THE SIMULATOR:

N
START ‘
/

—

ENTER PASS 1

SCAN THE

INPUT PROGRAM /

|
6_“‘-, —

DETECT ERRORS

IN THE INPUT PROGRAM
-y

|

{

N

COLLECT DATA ABOUT

THE INSTRUCTION AND

I —

STORE FOR PASS 11

b

ENTER PAS5 I:

|
L
P,’
|

N
_u\



SEARCH MNEMONIC TABLE

FOR THE MNEMONIC

ATCH
FOU'\ID

YES

SIMULATE THE EFFECT OF

THE CURRENT INSTRUCTION

CHECK FOR BREAKPOINTS

DISPLAY REGISTERS

IF FOUND

7




END OF P4 !
PROGRAM '

oo )



FIGURE: 4.1

FLOW CHART OF PASS 1

START PASS I 3
C S

!

\ OPEN SOURCE PROGRAM FILE
_

PC=0, I=0

<E§£:}*~———>-READ NEXT LINE OF INPUT FILE

YES GOTO

EXTRACT MNEMONIC, STORE IT
IN THE ARRAY OF STRUCTURES St(i)mn

DD



IDENTIFY ADDRESSING MODE,
DIRECT REGISTERS SPECIFIED,
INDIRECT ADDRESS REGISTERS SPECIFIED,
DISPLACEMENT AND STORE IT IN St(i)

COMPUTE LENGTH (L) OF INSTRUCTION

PC = PC + L

STORE PC IN St(i) SPC

Stfi] - Array of structures
St{i]l.mn - Stored mnemonic

St{i].spc - Program counter value




FIGURE: 4.2

FLOW CHART OF PASS 11

( START PASS 1I /
e

READ St{l].mn

\LNO

SEARCH FOR MNEMONIC
IN MNEMONIC TABLE

GIVE ERRCR
MESSAGE

' g
Q
| <

SIMULATE THE APPROPRIATE
EFFECT QOF THE INSTRUCTION




FIGURE : 4.3

FLOW CHART FOR THE SIMULATION OF ADDI INSTRUCTION:
( START }

READ OPERANDS q and g /

FROM CODE FOR ADDRESSING

MODE STRUCTURE /
J

INITIALIZE FLAGS: EXFLAG = 0

CALL SUBROUTINE "SADD - FUNCTION TO
SIMULATE SUBTRACT OR ADD"

DISPLAY OF FLAGS

END

{3) - Data register direct.
(4) -~ Immediate data
(12)- PC indirect with displacement

(13)- PC indirect with index and displacement



FIGURE 5.1

FLOW CHART OF STEP EXECUTION IMPLEMENTATION:

| sTarT |

SEARCH MNEMONIC TABLE FOR
St[I].mn, SIMULATE IF MATCH FOUND

DISPLAY REGISTERS

KEY
DEPRESSED?

NO

YES

Trace - Step execution flag



FIGURE: 5.2

FLOW CHART OF BREAKPOINT IMPLEMENTATION :

<j srant )
START )}

SEARCH MNEMONIC TABLE FOR

St[I].mn, SIMULATE IF MATCH FOUND

[ .
K = 4
L
I\
YES
PC = br{K]?
NO

DISPLAY
REGISTERS |

&
IS ™S .
KEY ™S\ ~C
DEPRESSED:? =~

br{K] - Array of breakpoints

No.of BRP - Number of breakpoints.

R

[SN)



FIGURE: 5.3

FLOW CHART FOR DISPLAY OF REGISTERS AND MEMORY

{ START }

N
INPUT COMMAND WORD

TYPE?
DR ‘ DM
DISPLAY ( DISPLAY
REGISTERS MEMORY
e

L

RETURN




PROGRAM LISTING



Hinclude Joclype.hos
#include <stdio.h> SEExTerna

]
£
int noprs, oprll33d,copriB3d

g
yil

unsigned long int opet,eaddri3];

int dmC871,aml&7;
unsigned long int dC&3.po.
unsigned long int als]
000000000,
Oxaaaa,
Oxbbhbb,
Owceococcoceooe,
Oxdddd,
Orxeee,
QuffFF s,
0x78%
unsigned inl s
char mnC1570:
int ft;
int adlens
int fe,fn,fz.fv,fc:
int viu,vfn,vfez,vfv
int sizy
int exflag:

PR

struct inpste 4
char mnC 153 7
int snoprs
int soprlC33:
int scopric33d
int sdi 3 7

s
'

¥

addressing #/

Tpos
S flags

Ve

# Mnemonic

R
e

18

J% Inpul data is stored in this structure

sthors

# No. of operands

A lengih

o f
J¥ code for
#+ Data register

DA
addrs

int sail2d: 7+ Address regisler

3% /‘
unsigned lonyg
unsigned long
address (Absolule adressing) */
unsigned long
instruction s/
int sfLL30:
unsigned int s
int sadinvrl33
number /7
int sisdii37];

+

or data” /

e

int sindf33: /
unsigned long

int sizey SE
int sindsiC30:
o
struct inpste sLLS0T:
unsigned short int memi30%
/#¥Union containing pointers 1
umnion oppn <
unsigned short
unsigned inil *#
unsigned long

-
4or

int soprisds
int ssaddrl3Z3:

mashk
7’
heas

M
Y

A% Index regi

# Index regls
int sdispl3d

&
0 operands

int stmmse
&
int #rogsg

/% Memory

/7

ITmmedils

/¥ Index register

init

Indirecl addre

1

T

.
|

i



union oppn opl35;
ynion oppn o §
unsigned long 1nt 11,182,123, Ld:
unsigned long int brii0Gd:
unsigned int trace,brno,br?t
int fmmi3ds
int abcd(),bclr (), blstOd
int movea(),movep( ), movegl i, movemi
extern inl add(),addx(},adadi iy
exvtern int addg(y,addai),subll, subriizy
extern int subi(),suba()y,subald, brall;
extern int boec(d,.beos (), beqg{) . bgeli;
extern int bgt(),bhili,.blel’ Chls (bl O)Y, bmy (g
evwlern int bne(),bpli}, bvcll ;
int gelopr(ls
int =3
JaMpemonic Table is initialized here %/
struct mntab <
char monicl15d: Se#Menmonic /7

M0V E L

chve s

int (#funsim) {(ry/#Pointer o T Faniotion
simulating the instruction %/
‘1. ]

struct mnitab molablld={

“ABRCD'Y,abod,

tann', add,

"Aannat, adda,

“apolt, addi,

“Appaet, addyg,

ADDX'Y, add,

"BCC",boc,

“BCLR",bolr, SEpointer 1o Tl SuncLion
functions name is bolr s/

"BCSY, bos,

"BEQ', beq,

"BGE", byge,

“BGT', bgt,

"BHIY, bhi,

"BLSY,bls,

"BLEY,ble,

"BLT',b1t,

“BMIY, bmi,

"ENE", bne.,

"BERPLY, bpl,

"BRA'Y, bra,

YBTSTY, btst,

YBVC'Y, v,

YBVE"Y, bvs,

“MOVE' ,move,

"MOVEA'Y ,movea,

"MOVEM" ,movem,

"MOVER" ,movep,

"MOVEQY ,moved,

HYSUEBR",sub,

"SUEBAY,suba,

"SUBLY, subi,

"SUBQ"Y, subig,

HYSUEX", subie,

/% Similarly for oither instructions #7
/#Main program segment starts here /7
main(argoc,argv



int argoys
char #argvlI:

char steffadd):
char s#mne ()

char #fgels(l;
FILE #fp.#*fopeni)y
char 1inell5070;:

inl o,d,e,i.a,n,p,a.0¢8
char %4y, v, ¥w, 37
fp=fopenlargvltd, "e"

e
f

Lhe assmioy Souroe

file %/
Ffor(i=1:i450si++1 7
instructions */

a RS R O =0

hed

e
A9
if(lu=Ffgets(line, S0, fpl))==NULL} breat; S ead
pne assembly instruction =/
vEmne {iud, 17} AEstrip mnemonic and operand ES R

information %/
w=gffadd{(1t,v,1): S Get firasl

o
T
]
-
o
!
£

information #/
if (FL==3) /% Two opsrands */

i
L

effadd(Z,w, 1} J Gel SE 0T

o

an
~
s

information %/
stLDidestfiLZ2d=F1;
: swiloh{+fii + SEoerror

()

case O
break:

case 1:

printf("number of ope
break;

case 2=+
printf("unknown formaixn’}
break s

case 4@
printf("invalid o

3]
i
sk
z
o
i
it
2
-
-

“r

[52]
)
et
[h]
o
T
-
il

soedification for

operand')

~z

brealk;
case 3=
printf("wrong formai™ i
breal::
case 102
printf("too long hewx addressini:
breal:
case 18:
printf("too long displacent Ty indeszed
addressing’ g
brealk:
case 20:
printf("too long decimal addressin’ )i
brealks
stCil.spo=pcs /7% Store PC wvalue in Lhe sl -uciurs ¥/
if(stid.snopr: () X /% Incremaent PC depending
size of The instruclion #/
po=potds
elese if(stlid.snoprs==1}
pe=pcr2+stlidesoprlDid;
else if(stlil.snoprs==2)
pr=pc+2+stlidosoprlCtd+stUid . soprilads




.
J

PEinTF (M END O OF PASE  f oo

1

selpar()y /3 Gel seltings for Lrace and brs
z=1; /% Inst.number */
while (1)
x
“
geltopr{l,z); J#  Generale Fointers Lo

operandds #*/

dopCid.rg=opl2d.rags

dopltd.mm=0plZ2d.mm;

dopCild.rté=0pl2d.r1&;

getopr(2,z); /% Generale Fointler to second
doplZl.rg=opl2l.rys

doplLZl.mm=0pl271.mm;

doplZl.rté=oplad.r1by

if((n=hs(stCzd.mn,motlab,33 ) =0} FEBIN& ¥
(#(motabCnld.funsim) i )y /% Funclion call for simaial]
else
L
printf ("unknown mnemonicin'l:
}
g=z+1;
Lpo=stlgl.spoy
ifl{trace==1} J# Trace servicing #/
L

diserg(ys /% display regislers ®/
while((g=getchar (}¥!'="\n"} ¥ o Wait till
iz pressed */
ifibrflag==1) /#Breakpoint servicing#/
for{g=1;qdi=brno;qgt+)
if(brigl==gtlz+1d.spct /¥Breabpoinix/

disrg(ys: /% display registers #*/

while({g=getchar(¥¥!="\n"} AHoWail Tl

key is pressed #/

-
¥

breaks:

1.
rl
1.
4
R
=
24+
if(z»=5073
axit ()

.

’

/¥Addressing mode identification and
collection of relevant datas/

char ¥effadd (n,inst,x)

char #inst;

int n;

int =3

L
char #gseffi(),®seff2(),2reqli:
char s#psl,#ps,#L, #ky
int ©,1i

)

0L

b

Farel
Ao

i oo X L e e
e L e



char L2071
int hexf=0;
t=insts

while (#ingl==" '; /% Skip EBlank spac

inst++;
c=¥instl;
swilch(o) <
case T\n': S Implicit addre
specified®/
stlxd.snoprs=0;
stludescoprinld=1;/% {lode for
*/

stCudesoprlind=0: /% Operand {i

f1=1;
returnlinstl:
case "#': /#lmmediale addressing
stfudesnoprs=siiud.snoprs+1;
operands #/
stCud.scoprinid=4; /% cods =4
inst++;
while ((g=%instiy==" 7} /#5kip
inst++g
if (o==7"4¢")
< hext=1; /7% Hex
ingL++y

it
el
e
i
4
T
]
-
=
L
-

-,
7

while ((ec=#inst ym=m® 73
inst++y
if  (heuf==0)

kg
1

for (i=0; isdigit(sCild=s#insl)!=0:i++)

inst++;
sCi++d=" "3
sCid="\0"3
sscant (s,"%ld" &oprii;
stiud.sopri=opri;
else if(hexf==1}

ks
.

Elank

number

SuGel

=

for (i=0; igxdigit{(slild=s®insl) =0y

inst++3
sCi++T=" *

~u

sCid="\0"¢ S¥ Gel immediate

[RETAE B

sscant (

i

data st/
sthudisopri=opr s

[

if((gig==1)11 {(siz==C}}

stlxdosoprlind=a: £

lenghtx/
else if(giz==3}
sthudesoprlini=4d:
break s

L] ¥ o

case ~

stludesnoprs=stlixid.snoprs+T1;

insi++¢

while ({g=%insli==7" 7
innsL+-+3;

it (cox=70"7 &8 gi=YvTT
<

stCxd.sdilnd=c-"

SR LET L 8opr iy

5
T

iy

daa

immecdia e

3ok

SEGel

e T o
IR

B

immediale

ry

Tt

prd

1



stlwdoscoprl

stixJ.soprill

inst++;

while {({c=s#insii==" "1}
ingi+ts

if (pmsan "L et S0y

specification for MOVEM instruction %/

register

ragister

list

list

2

3%/

direct */

k=reglinst . n,x?;

ymask (H, 1)
Feturni++k)y

M
AY
oy

P
oot
Ut
ot
L4
1
furd
fad

~“n

}
case A"
st s
ins 44y
whiile
ing L4+
if (o=

i

ot o

Celdesailnd=oc—"0G7 ¢
gL lw!

astlxldesopriind=0G;

inst++:

while ({o=#insti=="'
ing L4z

’ 3 °

if (o==7-7 C

specification #/

f{ase

!%!:

~ag{inst,n,®);
k(W , )
¥

jup
@
u

stCudesftini=ft:
returniinst s

stCudesnopres=sLlxd.snoprs+1:
inst++;

while

fo

if

=

(#ingt==7 '3

inst++y

{i=0

inst++

Ke
(N

(16

f1=10

»

M
x

~E

isxdigit(sDid=®#ingl )} =0y1++)

Fedddress




510w

aftinld

return(insT:

n,
1

adlen=1;3

sCi++d=" ":

sCid="\0":
canfi(s, "%l deaddrinl);

55
whrile

inst++

"

(< i inie hob s "G

-

if (cm="," i

N

= s S Absulula:

psi=seff1iinsi . n,xds
/# pail= soffl
stCud.seaddrini=eaddrini;
stiwd.scoprind=coprinli:
stixl.sfiind=f1;
returnips1);

1.

4
els
£

L

inst4+:

(inst,n,wreH/

/3 Indirect wilh displacesment

stlwd.sdispinld=eaddrinl;
inst=geff20inst,n, i
stCxd.sftlind=Ff1:

if (FL!=% && Fi!=4 && Fii=1

break

a
he

refurn{insti:

=]

fi1=5:

stlud.sftind=ft:
return{insii:

w

Case
case
case
case
case
case
case
case
cAse
case

¥R w
Faall -
L o 3 Y
) -

t4ve /% Address is in decima. 0

vy
o
stixdasnop
for(i=0: i:
ingt++:
sCi++1=" 7
s[ild="0":

ra=stinld.snoprs+i;
sdigit{sfid=%instl} =Gy

sscant (s, "%lu",&eaddrindd;

iflpaddrindo=25%

adlen=&

glse if (ea

adlen=4

-

elge 11
adlen=6
else

i
(9

-+

U

ot ot
i
P AN
4 O

{eaddeiinl

¥

I3
¥

43

s ftCnd=fl:

Vi

7



i

addressing #*/

stlxd.s
return{psi}:

(o]

else if (" S5 Indierso™ with

displacement #/

==

ingl++;

st d.sdisplinid=eaddrinls

inst=seffE(inst . o, xlz:

stixd.sflind=Ff1;

if (FL! =% && fri=4 && Fu
break:

i

-
3

[}

alse

el

i
it
i1
L
[,
1
P
T
o
i
.
ot
:

ol

ins s

whiile ({o=%insl ==
inst++:

if (o= TO7 && cam= VTG

¢

stixd.snoprs=g
stixd.sadinrin.
paddrind=alao-"0

ins Loy

Lsnopre-tls

L

whi e ((pom=atinan == 0 7]

ing Ay

I8
I

ifis

ins i+

whii Le
({(g=%¥instli==" "3}

it

By

With post incremenl 3/

{8

Address register indirect with posi incremenl =/




v

}oins i+

if Com="\n"

/% Address

register

indirect

2
o

) e

sLlixdosopriind=_y
returnis+insl e

il
ot
i
141
ot

FLInd=+1
scoprini
soprilind=

+insti:

e
et
BERTOR
T

m
iy

iy

1]




predecrement #/

Address register

case - Ti /%

ingt-++g

while ({¢g=#1ins
inst++zg
if (gm="(7)

e

ing L+
while

Address regisler i

[ ]

5
¥

ingT+-+:

if {«

-
%

indirect with

1]
—
W
M

e f1

(o]

oo ATATN]

inst++
whilel
insgt++

if(

T

g

F=tGTO&8 T

e {71

predecrement ¥/
stludesoprilni=0;

-t

stixdesadinron
paddrinl=alc-
inig L

while ({o=w1

inegL++s

with

inst++
breas
‘1.
o+
glse

Ky
i
‘.
7

b

elce

£
1.
fi=4:
stOxdess Ll
return(insi s
elss

Fi1=5;

stlxdesfiinid=fi:

returniinsti:

".

-+
o+

e w
—~ ¥

stOxdesftind=ft:
returniinsti’;




addressing %/

code addressi

whil
in
it

[oha

.

else

case "S5': /¥ UOperaltion o
ins i+t
whilel{(g=#inst)==" "}

ins L4ty
ifle=="R")

.
K%
stlxd.scoprind=13
sthrd.snoprs=s
stiwd.sopr1Dnd=0;
ingt++z:
break:
1.
4
else
Ks
v
Ff1=5;
refturn{++inst):
N
case
inst++;
while({(c=%insl)==" %}

inst+-+:
if(e=="C")

Tt

I3
¥

5

S — e
tatus r= LB

toxdesnoprs+1:

g
L9
ingtL++;
while{ (g=%insl ==" 73
insi++g
iflc=="R";
x
L
stivdoscoprind=i&: /o
ng ¥/
stivdosnoprs=siluld.snopr
stlwd.sopriinid=0:
inst++;
break
".
4
alse
Ke
k5
fi=5
return(++inst )
‘.
+
-\.
4
else
£
L
Fi1=5;
return(inst;:
.
5

defaull:
fi=2;
stCud.sfiind=d:
return{insti:

e ((c=#instli==" "3}
stl++3

f1=33
stCxdesftind=+1;
return{++insti;

4
*Cr: /% CCR —condilion code addressing ¥

.

/

I



T FPL=03
sTCedesftind=+ft:
returniinst )

else

F1=5;:

stixdesftind=+1:

return{inst i

o
4
o,
o4
/% supporting funclion for addressing mode delerminalioni

called by effadd{)x/

char #¥seff1linst,n,x)
char #instl:
int n:
int e

I

f1=3;

ifladlen<=4)
coprind=5; /% absulule shorl addressing #/
stlud.soprlind=2;
if (eaddrinld:0x7+f§)

P

eaddrCnd+=0uf 0000
return{++insi )

()

else

efturn{(++inst):

5
£
(8
IS
o,
F

w2

else

coprCnld=&y /% Absultule long addressing
stixd.soprlinid=4;
return(++inst);

1,
B

/% Supporting funcltion for addressing mode delerminalion:
called by effadd() =/

char ®¥seffZ(inst,n,x)
char #instz:
int n:
int g

[

char #seff3();
int E,1.,m,cs
char #ps3y

while ((c=stinsti==" %}
inst++:
if (c=="0Q")
1
instl++:
while((c=%instY==% "
inst++g

if (cx'0" &8 ci="7T)



.
[ S O -
stlvld.sadineini=ks: £ Incdir

register number */

ps3=seffIiinst, k., n, iy

refurn{ps3i:
R
J
glse
£
fl=dgs
return(inst):
.‘.
Pl
R
4
else if (g=='pP7;
x
A9
++inst s
c=%¥insgts
if (p== 07
Ks
.
=81
stixdesadinrCkd=k:y /% FC
psl3=seff30inst, k., n, =i
return(ps3):
3
else
.
L.
FL=5%y /% srroar ¥/
refurn{insti:
}
o,
Bl
else
x
.
fl=%: FEoerror %/
returnCinst ¥
o,
&

/% supporting funclion
called by seff
char #seff3(inst,y,n,x
char #inst;
int yv,n;:

int sz
x
L%
int k,l1,m,c:

unsigned long int t

int minus:

insi++y
while ((g=#ingtl )=
ingt++;

if

K
A"

(o==%)")

if

K
LS

(adlen<=4)
1F (v

indirect wilth
else

findi

e J

K

for
20

)

T

BMmDE

T

stlxdescoprind=10: i3
displacement #/

if(y==8)
stCxdescoprinid=1Zy S =G

displacement 3%/

Address

addressing mode:




stOwdosopriind=
insta+e

~a Y i - f o I
refurnliing i)

-\.
J
alse
g
1
fr=58: /% error #*/
Feturn{(inst )
.\
S
N
4

plge 1if (g==7 "3

L
inst++:
while((c=%ingtli==" "}
inst++;
ifle=="A")
t
k=03
stCxdesisdilnld=0y /% Address regisler indi:
index and displacement index regislter 1s a address vz

3
else if (c=="0D%)
T
w
k=g
stlwdesisdilnd=1ls /% index regisiar LT 2 Datls
register #5
}
alse
.
L
FLr=50
returni{inst);
5
3

ingtl++y

while((c=%instl)==" ")
inst++;

if (cx=70" && cd=777]

e

m=c—"0":
stCudesindind=m; /% Index register nunk
inst++;
while ((c=%¥ingli==% 73
inst++;
if (e==7.")

L}

insti++;

while ({g=%ingl j==% "
inst++:
if (c=="_"3 S - all hits = LTe
register(laongl #*/
L
1=13
stixd.sindsitinid="1; S Index ize
3/
L\.
4
else
g
is
f1=5:
return(inst i
N
3

ingtt+zy
while({o=%insti==" °j

i



gty
i (o l=Y)Ty

¢

C
fr=5; SE oerror
return{imnst e
3
4
\'
J
else if (g=="}"]
(el
‘.

1=Cr
stixd.sindsilnd=0G:
regislter #/

o,
rl
else

R

A
fi=5; /% error %/
returniinst s

a3

rl

if (adlen<d=2Z;
if(yi8)
stCxd.scoprinld=11;
indirecl wilthindex and displacement %/
else 1f(y==8)
stCud.scoprind=13;
index and displacement #/
stixd.soprlind=Z:

0,
S
else
£
L9
FL=18:
relurn (inst):
R
J
o,
4
else
g
w

fl=4:

refturn (inst):
insgt++;
return(inst):

}
else
1
fi=5%;
return{inst):
}
3.
/¥ Display routine %/
prnall )
{
int 1,33
printf ('noprs=3id oprlid=%d

noprs,oprlCid,oprll233;
printf(“"coprC1d=%d
coprC2d=%d\n",coprC1d, coprC21};

printf("dil1d=%d difZd=%d\n",dil13,dil&83 ¢
printf ("ail13=%d ailzZli=nd\n",ail1d,aill20};
printf ("opri=ilu oprix=tlx\n"opri,or

LTve s

with

e e 3 e k) S g .
nprilZ2id=%dN\n",



printf{"eaddrl1d=%1x
for (i=0; i<8; 1++3

printf("A¥d = “ix DY = FWixsn', i,al
printf("sr=%x\n",5r);
printf("pe=%Ulz\n",pc);
printf("flages=%1di1d%1ddtd?tdn Fu, fn, fo, fv 00
for (i=0; i<8; i++}
printf (amC¥dl = %d dmC%Add = Wadsn i, amlid, 1oomio 20

“
4

L2

/% Extraction of mnemonic and size of operand =/

char stmne{mp,1i?
char mp;
int i
<
int ng
while (#mp==* "}
tmp+t s
for{n=0:;((stCid.mnind=#mpr =" "3 && {(sFmp!="."Fn+t; JE
sLore mnemonic #/
m p++ H
stfCidomnInd="\0":
if (#Fmp==" " A% BNo extenltion; therefors  word
defaull =/
stCil.size=2;s
else if(#mp==°.%)
<

ErAanas

i
T3

T p++ H

ifl{s#mp=="FE"} /% Byle =/
stCid.givze="1;

else i1f(#Fmp=="W") /% word =/
stLid.size=g:

eglse if(#mp=="L"} /% long word =/
stLid.size=3;y

else
printf{"error in mnemonicin'l:

mpt+ g

}

siz=siliJ.size;

return{mp’;

/¥ Register list determination for MOVEM instrociio

char #reglinsl,n,al
char #instl;s
int 21
int as

foha}

int ®,y,=2,i,k,1,m,cs

stlfal.soprlinid=2;
k=stlal.scoprinl;
for (i=0; 1<=735 i++)

amli1=0;



dmll i J=0

o

for {3 §)

X
L

inst-+g
if(einst=="D")

ingi++e
if((#instt=",/" && (Fimet ta?
(#inst!="\n")}
.

Fl=5:
return{inst ;e

(]

else 1Ff({#insgt==",") i (#ipst==°" "
R
4,

131

.,.
T
ot 71
=
-
o

> &

14
ey P et
u

instb
¥
elge
K3
LS
fi=4;
return{insty:

1.
)

fl=50
return(inst):

[

‘}
else if((c=xingli=="*,/")
L
insg 4
dmil y Je

n

—
B

N
el
else if (Oxinsl==*_") | (Finst=='\n"';
g
w
f1=33
dm s Je=
stfaliscoprini=14:
returninst )

“z

(]

g
;‘—.:x

I3



5,
']

else if (k==3)

ks
(o

w=gltlal.sailnldg
if (#Fingl=='-Y1]

Ky
t

ingt++s
if (*insl=="Q7)
ke
-
instrs
c=#insls
iflor="0Q" && c¢i="7"}

}/::(_:m'o" H
for(i=x;ii=yri+tl
1

amlCi1d="11
inst++:
iF({Finst'=7,"1} &8
(#inst!i="\n"1)
-

return{insti;

.
3
alse 1f ({(#insl==7,
.
FL=3:
stlal.scoprind=14:
refurni{inst
1.
J4
else
ing L4
-\.
4
‘.
J
else
<
fi=4:
return{inst )
-\.
o4
\.
4
else
ks
L

fi=5;
return{inst):

e

else 1if ((o=%insli==7/7)
i
.

inst++;
amlCx =13

b
7

elge if((xinst S
<
ft=3:
amlxd="1¢y
stlfal.scoprind=14:
FeturnCinst s

[

[wp}

else

o



fFlL=5%¢
return{inst )

}
stlald.scoprinid=14;
ifl#ingl=="A4")

r
k"

f=3 3

inst++:

c=#insls

iflox="0" && ocd="77"1

i
stfald.sailnld=c—"0" =
ingt++;
3
4
else
£
k"
fl=4¢
return{inst)
}
-‘.
o+
else if (#inst=="D"}
<

k=2¢

inst++:

c=#instl:

iflocr="0" && cu="772

x

w
stlald.sdilnd=c—-"0"%
inst++:

.‘v

o

else

Ka

L
fi=4;
return{insti:

;-
)

[

else if ((Finsl==7,"1 | (Fingl=="\n"}:
return(inst:
else

x
LS

fl1=5:
return{inst):

)
o+

(%9}

[

/% Hloring of collecled data in & vile ./

fwri}
FILE #fo,#fopend();
int a,b,c,d:

fo=fopen(out. . txt", "w' s
for(a=1;ai50;a++)

S

fprintf(fo,"%s
“,estlfald.mn,stlal.snoprs);
fprintf(fo, " "codes=%d

"yellald.scoprCid,stlal.scoprl23)

fprintf(fo," st lags=i



vdxn',stlal.sft010, stlal.sf L2y
fprintf (fo,"operandi=41d
fprintf (fo,"po=ilx
fprintf(fo,"dismenls=%1d
vldin',stlal.sdispl1d,stlal.sdisplally
fprintf (fo,"effaddress=%id
vilvan',stlal.seaddrl 1], stlal.seaddr izl
fprintf(fo, "indl
vdsn,stfal.sadinel1d, stlal.sadine izl
fprintf(fo,"sdid1=%d
“ostfal.sdil1d,stlal.esdilZ21 )
fprintf(fo," sal =%
saiZ=%d\n",stlal.sail1d,stlal.sailz2d;

fprintf(fo, "drey inc=id !
"ostCaldlsisdiltl,stlal.sisdilEZ2dd s

fprintf{fo.,"” ircde s reg=iad
“din',stlald.sindl1d,stlal.sindlZ2d )y

fprintf(fo,"size of index reg=and Yd
"ostlal.sisdilf1d,stlald.sisdilEl):

fprintfifo," sigeofopr=Ydin’ . stlal.size 2

fprintf(fo,"\n\n'l;
Fprintf(?o,”Flags=%1d%1d%1d%1dﬁ1d\n”,?ﬁ?fﬁzJEHFUF?CB;
fprintf(fo, " mask=%éx\n"',stlal.smask )}y

B
4

/% Binary Search rouline %/

bs(word, tab.n) /% To ssarch thes mnemonic Lable #/
char #word:
struct mntab Lablll:
int n;

int low,high,mid, cond;
low=0z
high=n-—1:
while(low<=high)
mid={(low+high)/2;
if((cond=stromp(word, tablmidl.monic)}<0)
ligh=mid—1;
alse if (cond>0)
low=mid+1;
else
relurn{midl);
return(—17%;:

/#Seltinyg pointers to Lhe operandss/

4
T

geloprin, b) /# Hel the Fointer Lo  LThe opszrands.
simulating functions make wuse of iLhis poinlers ]

int n,b:

int iaddri(),iaddr2();

int c,y;s

switch((stCbhbd.scopriindi) L
rase O3

return(Ol:



casa 13 A Implicit addressing
return(Ol;
rase 23 /% data reygister direcl addressing &
oplnd.rg=8dC(stlnld.sdilnldi i AE oopLnd Faantso no e
variable dCiJ, "i'—data regisier number #/
fmminl=0y
return(0);
rase 33 /% Addr. register direct addressing #
opind.rg=8al(stibl.sailindid;
fmmln =0y
return(0);
case 43 /% Immediats addressing #/
ppind.rg=8&(stibl.so0prii;
fmmlnd=0;
return(Q0)l;
case 5: /% Absolute shrol =/
op[n].mm=&mem[(st[b].aeaddrEn]}]: /¥ Pointer Boinis
to the simulated memory localion %/
fmmind="13s
return(0)l;
case & /% Absolule long */
oplnl.mm=&meml (s1lbl.seaddrlnd) i /¥ Pointsy  Foinls
to the simulated memory localion #/
fmminld="1:
return(0);
case 7% /% Address register indirect #/
opCnd.mm=&mem (al (sLLbld.sadinrind) i) d;
fmmlinl="1;
return(Q);
case &= /% fAddress  register indirect  wiih Fosilo
incremant #/
opCnd.mm=&memC (al(stlbl.sadinrinididds
fmmCnld=1;
if(stlbl.size==1)
(al(stCbd.sadinrindydi+=1y /% Incremenl aftording
to Lhe size of the operand %/
else if(silbl.size==)
(aC(stCbl.sadinrlnIidy+=2;: /% Incremsri sicording
to the size of the operand #/
else if (siLChl.size==3)
(al(stCbl.sadinrCnd)di+=4; /% Incremeni
to the size of the operand %/
return(0);
case 9: /% Address register indirect with pre-dscrement

it

coovrding

ifl{stlbl.sige==1}
(aC(stCblesadinrini:di—-=1y
else if(stibl.sizes=z]
(al{(stibd.sadinrinl:di—-=23
else if(stlbli.size==3:
(al(stlbl.sadinriniI}—=4;
opCnd.mm=&meml (alsLlibd.sadinsIndd)d
fmmind="1s
return(0l;
case 1G: S Gddress register indivrsoc’ witlh
displacement */
vgtlbl.sadinrinl;
iaddri(y,b,niy /% This funciion generaltse srfeclive
address and sels Lhe poinlers =/
return(0l);
case 11: /% Address register indirect wiln irdex  ana



i

displacement #/
vEslibl.sadinelnl:
itaddrZ2(y,b,ni:
relurn(Q)

case 12: /% PC indiveclt wi®n displacemen

y=8;

laddr 10y, b,niy
relurn(0ry

Ccase 13: /7% Addre:
displacement #/

y=873
iaddrZ2(y,b,nl);
return{O):

[ SR ialar

case 14: /% Register lisil specificalion

return{Q):
case 1%@ /% SR addressing #/
oplnd.r1bh=8sr;
fmminld=2:
return(Gl;
case 16: /% CCR addressing &/
oplnd.r16=8&sr:
fmminl=2;
return(Oly

-‘.
s
‘.
4
/¥ BEffective address delerminalions
called by gelopr () =/

iaddri(y,b,n3
int y,b,n;

unsigned long int dspg
if((stCbhbl.sdisplnl) &
displacementl %/
dep=(stLlbl.sdisplni: H

extension of displacement 3/
dep=(~{dsp)+1: sx ope

Lt

(stlbld.seaddrinli=alistlbl.sadinrind:d-1ds
Address register indireci wilh displacementl %7

else if (y==8)

(stlbl.seaddrinlil=(silibd.spci—(dspl+zy

indirect wilh displacement 3/

opCnd.mm=8mem (st L] .seaddrind) s

fmmind="1:
return(G):
)
else /% Positive displacemsnt

s
S

iF(ya8)

(stibl.seaddrind)=ail{stibl.sadinrind I+ {(stld edisplnd;
F

alse it (y==8)

(stCbld.seaddrind)={(stLbli.spc’
[

opCnl.mm=&meml (stLbl.seaddrl
fomlind="1:
return(Q):

cnddrect

+
L

Wi, b

Oxff+fO000G

complement #/

A AT

Mooalblve

deply /%
% FC
Fo 2y



[

/3% BEffective address delerminal:
called by gelopr() =/

iaddr2(y,b,nl /% for Address regisler indirsol wiin

displacemenl #/
int v,b,n:

7

e}

int minus;g
unsigned long int temp,dsp:

iF((SLEb].SindSiEn])n:O) S 01E pDits o w/

1?((5t[b3 sisdillnd)==0) S Index regist
regisler /

if(tal(stlbl.sindinlsd) & Ox8000) /% irdes

contenlts negalive 3/

Lemps= a[(stEbJ.blndLn YL OuFFEFO000;
Lemp=(~temp)+1 7 ¥ anpLemwnT *
minus=1; /% 5et MLTIUS lu

else
temp=al(stCbId.sindlnd:d:
minus=03y

else 1if((silhbi.sisdilndi==1) /% Index regizlar

register #*/

e
.

iFCadl(stlbdusindind sy & OuBCO0y /% regiszies

temp=dl(stlbId.sindindi3 | OufffFFOO00:
temp=(~ltempi+1; /#Z"s complement #/
minus=1;

}

else /% positive #/
<
temp=dl(stChbi.sindinl;d;
minus=0;:

L

else if((stCbl.sindsilnd)==1} /% 3¢ hits */

Kal
kY

1F((s1lbl.sisdilnd)==0) /% index in addressz regisi

temp=al{(stCbi.sindlnld) ;s

else if(stlbldisisdilndi==1} /% dindex regisis-

regislier #/
temp=dl(stlhl.sindlinl)yd:

M
i

ifl(stlbd.sdisplnd) & Cx&80) /% displacemenl 13 negalive

dep=(stlbhkI.sdisplnl) & OxfFff+fO0;
dsp=(~(dspl))+1; /% 2 is complement %/

if(yo8)

LT Data



paddrind=(ali{stibli.sadin
indirect wilth index and dis

a
g

else if(y==8) /% PC indirecl wilh dindes and ds

Ks
1,

gaddrinl=(stibl.spc)—dsp+i;

(1)

T
~+
i
i
L
[,
i

else /% displacement is posilive,

’ ifF(ya8)
: eaddrinid=(al(stibl.sadinrind I+ {stlbd.5
elge if (y==81
’ eaddrind=(stlbl.spc)+{(stlbI.sdispindi+a;

if((stibd.sindsilnd)y==1) /% Address index regisisr

gaddrind+=Lemps
(stCbhbl.seaddrinl)=eaddrinl:
apCnd.omm=dmeml(stlbhl.seaddriniy s
fmmind="1s:

return{(0)l:

else 1if((stChl.sindsilnldi==0)

if{minus==1} A% Address Ot zubirach ircie

contents #/
eaddrCnl-=Lemp:
else if(minus==Q0)
eaddrinid+=Temp;y
(stChl.sesaddrindi=esaddrinls
opEnd.mm=&memC (stCbl.seaddrindil;
return(Ql:

(9]

ot

abocd ()

printf("This is ABCDXn' ¢

L,

printf("This is BCLR\n'"i;

btst ()
printf ("This is BTST\n'):

o4

unsigned long int tel30,1e2l33,1e3030,1ed4l30:

unsigned long int Terl33:
unsigned long int Tmt, tmZ, im3, Tma:

i

1

[1H

}'_’;

contents

M

10

[
i

Padd

e Ty

3+ S



/#Felching a Byle operands/

gbhyteln;
int n;

el
.

swiltoh{Ffmmlni’
case G
Lelinld=

gperand w7

T OOGOOCE S

breat s

case T8 /¥ memory #®/7
LTelnd=(#x{oplnd.mmnli;
terind=Telnl:
breai: :

case £ /¥ BRO®/S
Ltelnd=(#{opind.r1&;

e

S OxQO+H £

break :
N
4

-‘.

4

/#Fetching a Word operands/

gqwording
int n:

'y

switch{(fmminld) <

case (F /#Register addressing #/
Lerini={x#{opinl.rg? 1800000 FF iy
telnd=(x(opind.rg))&0xGOCQF~00:
Telnlds>=8:
1Lelnld&=0:000000FF;
te2inid={=#{oplnl.rg}&0xQOG00GGES
break

case 1: /% Memory addressing =/
telnld=(t{opind.amm)};
(opCnd.ommd++z
teZlnd=(x(oplnd.mm));
LerCnd=telni;
terlnlsi=8:
terInd&=0:0000Fff00;
Tm1=1e2Zlnl1&0=<000000+F

terCndi=%tLm; S#E 0 The two Iy

appanded and stored here.s/

break
case =+ % DR O#/S

terind=(#{opind.r1& i
telnd=(+{ogpind.r1&1)80xF+CG;
telndrr=5:
Lelnld&=0x000000FF F#High byl
te2ind=(%{opind.r 1631 &0RGOF ¥/

bytesx/
== RO

e s

4
I’

/sEFetching a long word operand /7

glong(n)d
int ng



=

switcoch{fmminli

case O /#Reaqgizt
TerCnld={#{n0
telnld=(#(oplinid, rgr ialx

-y

o240

telnl

Lelndd=0xC000001f;

bytex/

teZindrr="if&y
te2lnld&=0:000000+F+:
te3Cnd=(¥lopind.rgl 1 80x0000F 00

-

teI3lndsr=&;

te3lnl1&=0x0Q00000+1;

tedlnd=(x(opind.rgl 80000000

significant byles/
break:
cass 11

telnld=(#{oplnl.mml?);
(oplnd.mmi++:

te2ind=(x#(opinl.mm)

(opCnd . mmi++;
te3lnd=(+{oplnd.mmd )
(opCnd.mmi++;

tedlnd=(#loplnd.mm:

tmi=Tlelnl:
tmlsi=8y

an

an

T 1&E=00C00FF00

tmE=te2lnd&0xCo0C00F ¢

tmii=Ltmey
tmi<<=8:

L i1&=0u0Q0FF++00C

tm3=1Le3lnd&00Q0000+F

tmti=Lm3y
tm =8

tm1&=0xf ¥+ +00;

tmd=1ednl3Cx0GOQ00T T

tmli=tmd:

terind=tmil:/ % The {four

and stored in tellnl; */
breal :
case Z=

printf CULaMn" s

break
1.
o+

n,
'

J#Simulation of MOVEs/

move ()
int g,32;3
unsigned long int flesti:

ifli{stlzd.scopriZ2l==14; &8

CCR %/
movec():
return(0)

b3

if((stlzd.scoprL1ld==15%) && (stlzl.siz

SR O#/

'

bytles

{allsd.sizes=gl)

[

f

i
™
I
]

Ve

Pl
17
y e
BAG T

from



mofrse ()
return(Qr:

z

(]

iftg=stlzd.scoprli1dyi= S ool
addressing mode validilys/
1f (g==3 &8 stz iy
printy UIaMan g
relurn{d):
1F((q”“ntz].scmprE2“f‘218 && goi=al

2 !'=3) /¥ check for addressing mode validity.
3 & b
ks

if(stlsdosize=="1;

T
v

SEbyie moves/

gbylte(1):
swilch(fmmizZ31: 4
case (O: JE o odesti

5
T
1oy
.
0

5 naltion 1is
(#loplZ2d.rg i Y&=0QxfFFFFFOC
(#CoplZ2d.rgrii=terl1d:

fd
“

flest=teri
breatk :

case 13 /% dest in memory
(#CoplZd.mmid=tel1]:
flest=tel 10

’

if{flest>0u7+;

fn=1; /%sel negalive flags/s
else fn=0:
iF{flesl==0G;

fz=1: /xgel zero flag#,
else fz=0:
fv=0; /*Reqet YT oand TCT

“ty

c=073

\
%
Al
F"l
U
o
o
H
b}

vc!

el

Fae B L

Jword(1::
swiloh{fmmlZ1; 4

case (O3

{(#(oplZd.rgi i &=0xffHfooac

(#(oplEd.rgidy i=tlerl1d;
break:
case 13

(#(oplad.mm;

break s

case =Z:
(#¥{oplZd.rid&id=terl 10
break

3
4

g if(stlzdesizge==2) /H#word moves,




SEL oy weo s
ke
w
gJiongiiis
switbtoh{fmmias )
(#{opplZd.mmri=tal 11
(opLadammd -+
(#¢opfZl.omii=te2l11d:
Copladommi++y
(¥{opl2domm)i=taZ010;
Copl2dommi++
(#{opl2d ommdY¥=teall1ld;
bhreak:
case o8
printd CUIAMNT e
breal s
~
e
flest=1teri1d;
ifF{flest s Ou7ifffide:
fr="1:
alse fn=0:
if{fltest==0}
oo H
alase fz=(0:
Fv=0¢
Fo=01
—‘.
4
'\.
4
R
el

4
ot
U

U
i
—~
e

[

SEGimulation of MOVE data,CCR#/

moveo()

=

int g,q2,933;:
unsigned long int 1p:

if((g=stlzd.scoprl1d}Y =3
gword (1)
(#(opf2]1.r 163 38=0uT {00
Lp=1erC1180:x0000CGOHTF
(#(oplZ2d.r16) 3 i=1Lpy
inflag():

¥

[



J¥S5imulation of MOVE SR, destinalions/

mofrse ()

=~

int g,732,93:
unsigned long int Tpy

ifllg=stlzd.scoprldd) =8 && oi=18 && g'=13
Jword (1)
switch(fmmIZ1) £
case O:
(#(opl2.rg) ) &=0ufFfFFfO000:

breal:

case 1:
(#(opfZd.mm) i=tel1l;
(opl23.mm)++y
(¥ (oplZ2l.mm) y=teZ21];
breal :

case 2:
(#(oplZ2d.rt&id=terl1];
break:

s
)

[SE}
(]

S#simulation of MOVEALAR/
movea()

int 3,172,933
unsigned long int tp;

if(lg=stlzd.scoprC21)==3 && silzl.size!=1)
if{stCzd.size==g)
gword (1)
if(terlAd=0x7FFF
LterD1d i=0uf+fFfFCO0C
(#(oplZ2d.rg)i=terlli1l:

elese if(stilzl.size==3}
Jlong(1):
(#(opl2d.rgii=terl13:
else
printf U"IAMANY )

/#Simulation for MOVEPR:/

movep()



[

int g,12,93,1,3,k;3
unsigned long inl 1lp;
unsigned short int tpl351;
unsigned int Tips
g=stlzd.scopr1d;
n2=stlzl.scoprZdy

PP ((q==10 && qB==2) | (gq==0 4d qf==10"

ifi{stCzd.size!l=1)
if(stlzd.size==)
1f Cg==10)
for{i=131<3zi++2
Tplild=*(opltd.mm)
opl 13 mm+=g
(#Copl2].r3) 1 &=0xFff 70000
tip=tpC1d;
Tipaia=8;
Tip8&=0xtfO0:
tipi=tplad:
(#(opl2d.rg) 3 i=lips

glse if(g==2)

gword (1)
#¥(opl2d.mm)=Tel 10
opl2d..mm+=23
#{opl2d.mmi=TeZ2l 11}

.\A
S
-\.
&
else if (stlzsld.size==3}
K
L

if(gq==10)

for(i=1;i<5;i++}
tplild=#(opCtd.mm?
opl1d.mm+=2¢
tlp=tpl13;
tlpa<=8;
11 pd&=0x0000+FC0:
Lipi=tpl2l;
Tlpia=8;
11 p&=0xQ0FfFff+C0;
tipi=tpl3dy
t1lpaii=8;
T1p&=0xfFffffo0y
tlpi=tpl4d;
(#(opl2d.rgdi=t1lp;

else if (qg==2)

glong (1)
#(oplZ2d.mm)i=Tel 11y



oplZ23.mm+=2;
#(opl2d.mn)=1eZ[17;
opl2d . mm+=2;
#lopl2d.mm)=te3C17;
oplZ2] . .mm+=2;
#(oplZ2l.mmi=tedl 1]y

[
(]

o

-
Ll

T

printf ("ISIZENN");

[

.‘.
)

else
printf ("IAMA\N")

/#5imulation of MOVEQH/

moveg()
int g9,92,93,1i,].,k;
unsigned long tp,tpis

if((stlzld.scoprf1d==4) && (stlzl.scoprl@l==2

ghyte (1)

if O (opl1drg) ) =0uf )
printf ("ERR\n");
return(0);

#(opl2d.rg)=terC11;

if(lerCAd0x7EFFFFEF)

fn=1;
eglse
fn=07
if{ler1d==0)
fz=13
else
z=03
fv=0;
fc=0¢
else

printf ("IAMA\n'") »
return{QOr:
flags ()

r

/#5tatus Register modificalions/
flags ()

unsigned int flse: /% form SR from
fu,fn,fz,fv,fc =/

the

)

j

flag

variables



..F
flesei=fngs
fleseti="1;s
Flsed=0x00054;
Tlosei=fzs
Ffloedd="1y
flse8=0x000e:
flasei=fv:
flgedd="1s
Flsed=0x001e:
flsei=fo;
flsed&=0x001f;
sr&=0uffel;
sri=flse:
/3

inflag() sel

Fr=sr&0x0010;

=4y
fu&=0x0001;
fn=sr&0xQG008;
fnsxr=33
fn&=0x000C1:
fz=sr&0x00C04;
R czmy? n
fz&=0x0001;
fv=sr&0x000Z8;
fyrr=1s
fv&=0x0001;

c=5r&0OKO001;

0,
)

SHMask generalion for
vimask (a,n’
int a,n:
L
int 1,3.,k,ms
unsigned int
mas T=maszZ=0;
for{i=7s¢i==0si——}
-

mas, masi,

mas 1 i=dmlild:
mas Tio=1¢
mas i&=0xfffeys
mas1rsx=1;3
mas 1&=0xff;
for(i=7;ix=031——)
masdi=amlils;
masa2i=1;
masZ8d=0xfffe:s
masg s r=1s
mased=0xff;
masas =83
mased=0xf+00;
mas 18&=0100ff ¢

fu,fn,fz,fv, Tz

MOVEM

from variables

inshructiond/

mass s

SR



mas=maslimase;
stfal.smask=mas;

3
¥

/HSimulation of MOVEMs:/

moverm()

s
a

int g,q2;3

g=stlzd.scoprli1d;

q2=stlzld.scoprl2l;

if(stlzd.size==1)
printf ("IAMAR");
return(Ql;

1FCC(g==14)8& (g2 ' =14)) 11 ({qi=14388 (qgq2==14))
iF((q2==14)&& (3 !=218&(q!=3)1&& (g !=9)8&(q!1=4);
mferm();
¥
else 1F({q==14)8&8 (g2 ' =23&& (32! =313&4 (gd ! =&)
&8 (21 =418& (g2 !=121&8& (gq2'=131)
mtom(}y
glse
printf ("IAMANn') ¢
else

printfCIAaMAn" )
/¥Simulation of MOVEM(from memory):
called by movem()3#/

mfrml)
int g,32,93,1i,3,k3
unsigned inlt msks

msk=stlzl.amask
ifi(stlzd.size==2"
if(stlzld.scoprl1d==8)}
alstlezd.sadinrC11d-=£
for(i=0,i=0si<=7s1i++}

©

if ((msk&0Ox0O001)=="1)
gword (1)
ifF(terC1350x7FEF]
terC1di=0xfFf+fO0000C:,
dCid=terC13d;
d++g
(opl1damm)++;



q3=(j#2)
.

msk =1y

N
J

if(stlzd.scoprl1l==8)

For(i=0,k=0yi<=7;i++)
~

kS

1Fmsk&0x0Q0 1y ==1)
Jword(1);
if(lerD1d-0x7FFF
terl 13 =0ufffQGo0O:
alil=terl1]:
kit g
opl 17 mm++:
q3=(k#*2) 5

me b =r=1s

)

if(stled.scoprii1d==8)
aEsth].sadian1]]+:q3;

else if (stlzd.size==3)

'l

ifistLzld.scopriid==8)
alstCeld.sadinerl10—=4¢
for(i=0,j=0:i<=7si++)

ks

iF((msk&OO00 1 ==1)
glong (i)
dlild=terC11:
d++g
(opC1d.mm)++1
q3=(j#4);

msk »x=1s

if(stlzldoscoprC1d==8)
alstCzld.sadinrl11d+=q3:
for(i=0,k=0;i<=7;i++)

1flmsk&0xO001 Y ==1

glong (1)
alil=terC1]:
b+

(opC1d.mm) ++;

q3=(k#4);

ms b =ty

A

if(stlzd.scopriil==8)



n
o+

alstlzdesadinel1d0+=03y

(]

/% Simulation of MOVEM(Llo memory

called from movem( )=/

mtom?

xr
.

unsigned int msk;
int 3,132,a93,934,1,3,k;
unsigned long int ¢

1213'-‘-'0;
qu'=0;
qe2=glilzl.scoprC21;
msk=stlesl.smask:
ifi{stCzd.sizce==2)
if (g2==9}
alstfzdesadinr[Z210+=
for(i=0C,j=0rid=7si++)
if(2==9}
33=msk&0Or80Q00;
meki="13%
c=al7-11&0x0000Ff

alge

K
("

13=msk&0x0001;

mek =13

c=d13&0x0QOOFF T

if(g31=0)

opC1d.rg=8&cy

fmml 11=0;

gword(1);
#(opl2lomml)=1el1d:
(oplZd.mm)++3
#(opl2d.mm)=te2l10:
(opl2].mm)++;

JH+s
if (g2==7)
1(0p[2].mm)—=4;
;4=(j*2);
;F(q8=29)
LaEsth].sadianE]]~=q4;

for(i=0,k=03i<=71i++}

i (g2==9)

i
k%

33=ms k&0 <8000
me k=T



c=dl 711800000 FF 1
else

q3=ms k&0x000 1

mek xr=1s

c=ali180CH0CGOF+++;

-

It=01

A s

if

P B

opC1d.rg=8cs

fmml 13=03

gword (1)
#(opl2d.mmd=1el11;
(opl2].mmi++;
#(opl2d.mm)=te2l 11}
(opl20 . mm)++;

| e -
if(q2==9)

(Opfzj.mm)~:4;
q4=(k%2);

T,
B

)

if(q2==9)
alstlzd.sadinrl233-=g4;

o,
B

[

glse if (stfzl.size==3}

e i

if(g2==9)
alstlzdosadinvriZI04=4
Ffor{i=0,i=0yi<=7/51i++}
if(g2==9)
33=msk&0Cx8000
mekii=1;
c=al7-1];

else
q3=ms k&0 0001
mok »r=ly
c=diil;
if(g3!=0)
opCi1d.rg=8&c:
fmmC13=0¢
Jlong (1)
fillme (s
d+tg
if{g2==9;
(oplC23 . mun ) —=8&:
q4=(i%4);

-
4



(]

—+

if(gq2==9)

=

alstlzd.sadinrlZ21d-=qg4"

3
For{i=Q,k=0;i<=711++;
i~
s

if(gE==9)
q3=ms k&0Ox8000
ms k=1

c=dl7—-17;

33=msk&0x0001;
mok xr=13
c=alils

opL1l.rg=8&c;
fmml11=0:;
glong (1)
fillme ()
R
if(32==9)

(oplZ.mm)—=8;

4

qa=(kx4d)s
i

(2==%)

e

alstlzd.sadinrL2]1d—=g4;

[e]
o

[

/#5toring dalta in memory#/
fillme ()

#loplZ2l.mm)=Tel11;
(opl2.mm)++;
#(oplZl.mm)=1e2l11;
(opCZ23.mm) ++3
#(opl2d.mm)=1e30C170;
(oplZ23.mm}++3;
H¥lopl2d.mm)=tedl11;
(oplZ2d.mm)++3

/¥Display of Registerss/

disrg()

kS



printf ("PC=%81x

DE=%81u\n", dL03, dU10, di&:

WA=RE e

P IRCOID R

printf ("DA=YEL s DO=Y8 1w DhéE R

D7=381u\n",dU40, dlsST,dleD, dl 7 e
printf "\n")s
printf ("A0=U81 ¢ AR AR 3
ARZ=Y81x\n",al0d,al1d,al2],al371;
printf ("A4=%81x
7=ERELxAN",al4l, alBd, aléd, all? 3
printfi"\n"):
printf ("FLAGS=%1d
printf"\n\n"):

5

Atd Atd s

~de

Aldxn o fu. o, Fel v,

/¥Run time parameler
Trace mode
Breakpointss/

selling:

selpar ()
int c,e,q;s
printf('"Please setl relevant
printf("\n";
printf("Do you want TRACE mode?\n'):
printf ot Press Y for yes pr N for
c=geltcl(sldin):
jJelc(stdin) ¢
ifile=="y "} it (c=="Y"}1
trace=1;
elese If((c=="n") | (c=="0"}}
Lrace=0;
printf("Do you want to sel breakpoinisin'i:
printf Fress Y for yss or N for
g=gelc(stdin):
getcl(stdind s
1Fi(g=="y ") (gm=ty))
brflag=1:
else if((g=="n")ii(g=="N"))
brflag=0;
ifibrflag==1)

kN

paramelersin' )y

ot

oty

printf ("Input breakpoints one al a
for(e=15e<10re++)
brno=e;
scant ("Alx",&brlel):
printf("L8Llu\n",brlel):
if(bhrfed==0)

K8

Time in houasnos

gelc(stdiny:
return(Q):

(o)
L
(o}

[y

sadd(suf)
int suf:

/% Function Lo simulaie sublract or add %/



=

unsigned long int isol,isoZy

4

unsigned long int 51,352,384 . Lpryd,

unsigned int k1,kZ:
ifl{stlzd.sige==1)

150 1=0x000000F ¢

is02=0x0000007f;

gbyle (1)

ghyte(Z);

iflsuf==1)
tpryi=(™lerl1d¥+1
tpryl&=isol:

3
B

else if(suf==0;

K
L

~“r

tpryi=ter11;:
else if (stlhzld.size==Z)

is01=00000FfFff;

i502=0x00007FfF1;

Jword (1)

gwotrd(2);

it (suf==1}
Tpryi=(~terl1di+1;
tpryl8&=isot:

else if(suf==0)
tpryi=terlild:

else if(stlzl.sizge==37

iso1=0xFfFfFfiff;

iso2=0u7ffIffif;

Jlong(1d;

Jlong(2)s

iflsuf==1}
tpryt=(~lerD1dr+1;
tprytd&=isoi;

else if(suf==0}

r
T

Lpryi=ter[il;

si=tpryls
se=lerlZ21:
12=g1+s2y
if((isol-tpryir<terllEZd)

vife=1;

kZ2=1;

yfr=1;

R o
Lo b



iflexflag==1)
if(suf==0)

1Ff((12==ig5013&& (Fum=m="1})

vfoc=13

ke=1:

viu="1:s

12=12++F;
elese if(suf==1)

iF (12 =01&& (fu==1)1
vio=1:
k2=1;
i
1Z2=128+1s501:

-
I

if{suf==1)

if{vfe==1)
vfc=03;
else if(vfo==0)

vifc=13
vix=vfcs
N
3

1Z28&=is01;

s3=518is02;

s34=s28&is502;

if((isad2-s3)ris4)
k1=1;

else k1=0;

iflexflag==1)

13=¢3+s4;
if{suf==0)
1F((1383==i502)&&8 (fu==1})1
k1=1:

-‘-

else Li1=0:

[}

else if{suf==1)
iF( (L3 =018&(Ffu==11}

Y



[

b 1=0¢

viy=k1 ke

1f (12==0)

vfz=1:
else vfz=0:
1f(12xis02)
vin=1s

else vfn=0Qs
if(stlesd.size==1)

shytae(lZ,2):
relurn{Q):
else if(stlzd.size==)
sword(lzZ, 2.
return(Q):
else if(stlzd.size==3)
slong(l2,2) ¢
relurn{0)

(]

sbhyle(s,n)

unsigned long int s:

int n:
unsigned int #*ar1&037;
unsigned long inl #argC37:
unsigned shortl inl famm37:

argCid=dopl1d.ryg;
argl2d=doplZ2d.rg;
ammEC13=dopl1d.mm:
ammlZ2d=doplZ2d.mm:
ar16f1d=doplil.ri&:
ar16l2d=doplZl.r 14
split(s);
swilch(fmmlnl) L
case QO:
(#arginIdIr&=0uffEfFfoo;
(#Carglnd))i=14:
break;
case 1=
(#lammind)y=14;
break:
casa 23
(#lari16bndy 1&=0uf Q0
(#(ar1é6lnl)) i=14:
break s

[

(S



swordi(s,n)
unsigned long inlt s

int n:
Ke
w
unsigned long int #argl30:

unsigned int #ar 146030
unsigned short inl FammlIl:

argCid=dopltd.rg;
arglZd=doplal.rig:
ammC1I=dopl 13 .mmy
ammC2d=doplZ cmm;
ar16C1d=dopli1d.vr1b;
ar1&020=dopl2d.r 1b&;
split(s):
swiltoch(fmminld) e
case Q:
(# (argind) )&=0uff 0000
(#(argnld)) i=s;
break:
case 1=¢
(#(ammlnl)=13;
(amminl)++;
(#Cammindyi=1d;
break:;
case &F
(#(ar16ind) 31&=0x+F+F00G0
{(#(ar1blnld)) =g
breal

slong(s,.n)

unsigned long int s

int nj;
unsigned short inl samml3Id;
unsigned init #ar 1603705
unsigned long int *argl3ld:

arglid=dopl1d.rg;
arglZd=doplZ2d.ry;
ammC1d=dopl1d.mm;
ammiZd=doplZ2d.mm:
art6l1l=dopl1l.r1b:
ar16L2d=doplZl.rié4;
split(shy
swiltech(Fmminly <
case Q3
(#{arglnidii=g;
break:
case 13

(ammlnd)++z:
(#Camminl) =1
(ammlnl)++;

(¥ (amminl)y=13:
(amminl)++:
(#(ammind)=14;
break;s



add ()

Case o8

printf CUIAMNn )y
break;

o,
4

ot

int v,
g=stlzd.scopriiid:
qa=stlzl.scopriicl:
exflag=0;

PP ((q==2)8& (qB =38R (g2 =12)8&( g8 =13 83 g2 =

sadd (0}
e2lse 1f{g@==g]

ifl(stizd.size==13880g==03}

KN
printf U IaM n' s
returnd{d):

}

sadad (O
}
else
<
printf{"IAMNn i
refturnitQr:
}
Fu=yvfus
fn=vfns
z=v ey
fo=vfos
flags();
addi ()
L
int q,qE;
g=silzd.scoprC1d:
ge=stlzl.scopriZ2d;
exflag=0:;
1f ((g==4)&& (g2 ' =E3)&8 (g2 =128&8 (g ' =12 38 (& =453
s
sadd (0 ;
}

else

printf (7IAMNn" )
return(Ql:

coptflal)y
flags ()

[}

addyqg ()

int q,q2;



g=sllzdescoprii1d;
qe=stlzd.scoprlZl;
exflag=0;

1F((q==438& (g2 '=121 &8 (g ' =131 && (g =40

1?((qera‘&&(atExﬁnsizer:1>‘
printfi"IAMNn s
return(Gly
if i Coplid.rg) d==00
(#lopC1d.rg) b=8y
1?((*(0pEIJ.rg?)?&)
printf ("ERRNn" 1
return{G);
sadd (O}
else
printf (" IaMin”
refturn(Ql:

copflad):
flags();

.
)

adda ()
int g,q2;:
unsigned long int ki;

g=stlzldescopriids
qe=stlzd.scoprl27;
exflag=0;
if((2==3)8&(stl=z.size!i=1)
if(stlzd.size==2)
gword(1):
if(terC1I:007FFF)
LerC11 1 =0xfFFf 0000
else if (stlzld.size==3Z;
Jlong{1:
Jlong(2);
ki=tlerl1d+terl?
(#(opl28d.rg¥i=k1;

i)
—t
1

e
printd (UIAMNN Y )
relfturn{Qrl:

L2

addix ()



int q,qZ2,lz+F1;

q=slledescopriily

qe=stlzl.scopri2l;
PFCCCgu==2)88 (aqZ==27 3 11 ( CammS 38 O
v

K9

exf lag=1;

sadd (0

Fr=yvfug

fn=yvfng;

fv=yfy

fo=vfos

if{yfz==1)
fz=tzfl;

else if(vfz==0)

printf ("IAMNn" )
return{Ql:

)
£l

()

splil (s}

unsigned long int s:
11=s&CxF+000GOGO:
LAs=24;
118&=0x000000FF
12=s80x00F 0000
125r=1&1
128=0x00000C+Ff
13=s80x00C0FFf00;
13575=8;
13&=0x000000F+;
14=58010000QC0OTF f3

M
F

copflal)
<
fru=viu;
fn=vifns
z=vifz;
fv=vfys;
fo=vfos

sub ()

int g,aq2;

gq=stlZ2d.scopr13;y
g2=silzl.scoprl2l;
extlag=0;

IF((g==2)18& (2! =37&& (g2 =1218&4 (a2 ' =1318& (B =4} ;

sadd (1)
else if (==}

K
w



if({stlzd.size==g)Ea Cg==i)
-

printf CULAMNn Y g
return{l;

sadd{ 1}y
else
printf CIAMNRT
descoprDils
qe=sllzld.scopriZl:

PG RS (gEesi )
zd.scopritld qE=stlzd.scoprigd
geaprBANqZ==5))) ga=stlzl.scoprfZd
Letl=fz:
exflag=1;
sadd(1);
fr=vti;
fn=vfn;
fu=yfn:
fo=yfo:
1flyfe==13
feo=tzfl:
glgse if(v
Ffr=0:
flags ()

5o o

z==0g

glse
printf"IaM\n' )
return(0):

(S5

[

sulbi (3
int g,q2;3
g=s5LLzlescopri1d;
qe=stlzl.scopria2ld;
extlag=0;

iF((q==4)&&(q2 ! =3)&&(q2 = 12)8& (8 = 13184 (q& =4
sadd (1}

glse
printf UIAMANn ) ;
return (O
copfladl):
flags{);

[

subg ()
int g,04;:

g=stlzd.scoprC1d;

PF(((q==21 Q& (qa==F

ot RO
Aoy lni""“‘("’

L O (g==2)848 1

RS
5o
2ou



ge=stlzdiscoprlZ2l];
puflag=0;

PF((q==4188 (g2 =12)88 (8 = 13188 (& =4
£
PF((q2==3)8& (21hal.aiz '

printf IAMM R )
return{Qr:

.

P (opltlargs ) =8)
printf ("ERRAN" ¥ ;
retburn(Cl:

.1.
4
addCty:

L (]

else

W

printf (U"IAMANR 3
return(0)d;
copflall);
flags(ls

e

suba )

"
b4

int g.,92
2l long int hi,hZ:

uns igne

gq=sztlzd.scoprC1d;:

q2=stlzl.scoprlZ2l;

extlag=0;

iF((g2==E38&(stlsd.sizel=1)}

if(stlzld.size==2]
gword(1);
if(terCA1d2007FF 1
Lerl13i=0uffffOO00;

else if(stlzl.size==3]}

Jlong(1);
glong(2);
ht=(Yterl1d)+1y
he=hi+terlZ21;
(#(opl2d.rg)yd=hZ:

glse
printf (“IaMn”);
return(0);

L
o4

[}



brra ()

{

int g, q2:
iflstledescoprDdl==12"

forCg=1sq730 gq++3

iF st Daldespot=={stlsl.amaddr ]

Tz ':{ e ‘} H
return(Or:
o
J

.
2

printf("Invalid Branchin'):

1.
+
2lse

-

printf("IaM\n")s

(W)

[

cmnt (u
int wus

int vi
if(u==1}
v=07s
else 1f(u==0)
vats
refturn(v):

bhi ()
iFCemnt(Fe) )& Cemmt (Fa )
bra(l):
else
return{(Q):

o,
E)

Bls ()

iFC(Ffodi (fFz
bradl):
else return(Q):

iflomnt(fo))
bradl):
else relurn(0):
bhosg ()
ifFCfod
bra():
else relurn(Q):



o
J

bre (3

ifComnmt (fz))

bealrs

alse return(Cr:
bewg ()

1f (=)

bra{i:

2lse return(Q}

o
4

~m

bwc(d
I
8

1FComnt (vl
bra(i:
glse return(0)

.
4

~“n

bvs ()
+
i (fe
bradlyy
glse relurn(Ql:

bpl ()
iflommt (fn))
bra():
else return(Ql;
bmi (3
if(fnl
bra():
glse return{Q):
bge (3}
IFCFn&Fey 1 lomnt Fn)3&Commt (Fw s
brad):
else return(0):
BIT (3

iF & ComnT (Fed i (Comntifnr &ty
bra():
2lse return(Gl:

)
5

bgt ()

iFN&Ev&omm T (Fz) i) 1 (lomnt (FfFnd 3 & ommt (Fv ) 3 & {omnl (fz3 00



bral):
2lse return(Q):

Y

Bledd

R
5.

TP iFz i fn&lommt (Fvr i dComnt CFr 0
brral)s

alese reluarni{l):




MODEL  SESSION



MOVE . L #%14,D1
AbD.L D1, DG
MOVE.L DO, %200
MOVE . L %200,D%
ADD.L #$10,D5
BRA $FFEZ(PC)



MOVE.L #%00000011,D0
MOVE.L #3%0000002Z2.D1
MOVEM.L DO-D1, %200
MOVEM.L $200,D2-D3



MOVE.L #3%00000011,D0
MOVE .L #%00000022,D1
MOVEA.L #$200, 80
MOVEM.L DO-D1, (AQ)
MOVEM.L #200,D2-D3



MOVE.W #$1003,D0
MOVE . W #%23AB, D1
ADL.W DO, D1
MOVE.B #£32,D4
ADD.E D1,04



MOVE.L #234,D0
MOVE.L #154,D1
SUB.L D1,D0O

ADD.E #155, D0
MOVEM.L DO/D4,%130
MOVEM.L $£130,D2-D3



MOVE.L
MOVE.L
MOVE . L
MOVE. L.
MOVE . L
MOVE . L
MOVE . L
MOVE . L
MOVEM. L.
MOVEM. L
MOVEM. W
MOVE . L
MOVE.L
MOVE . L
MOVE . L
MOVE . L
MOVE . L
MOVE.L
MOVE . L
MOVEM. W

#E 11111111, D0

#E22222222,D1

#EIZZEBE3E3,02

#$44444444,D3

HERHHREABHNES, DA

HEbhb&bOHLLHEL, DS

£ 3- A A A R A7)

HEIBLEREBE, D7
DO~-D7, %200
$200, 45087
A0—-A7 , 100
#0, D0

#0,D1

#G, D2

#0,D3

#G,D4

#0,D5

#0,Dé6

#0,D7
$£100,D0O-D7



MOVE.L #$FZ2348502,D0
MOVE.L #%1A,D1

ALD.L D1,D0

MOVE.L DO, %200

MOVE .L. %200,D5

ADD L. #%$10,D5

BRA $FFEZ(PC)



MOVE.L #1000,D0
MOVE.L #1,DA
MOVES.L #%0, A0
MOVE.L D1, CAGY+
ADDI . L #1,D1
SUBI .. #1,DO0
BNE #FFFO(FC)
MOVE.L #1000,D0O
MOVE.L #0,D5
MOVEA.L #$0,R0
ADD.L (AO)+,D3
SUBI.L #1.DC
BNE $FFF&FC)



