














ProcessorSimulator

int runSim();

ProcessorSimulator(char*); // Load program from filr

¢

CPU BIU Bus
CPUBIU*); BIU(BusY); Bus(Memory*);
Word getFlags(); Instruction* fetchinstruction(Address); Instruction* fetchinstruction(Address);
void setFlags(Word);

Content readReg(registerName);
void writeReg(registerName, Content&);

Instruction* fetchinstruction(Address);

void storelnstruction(Address, Instruction*);
Byte fetchDataByte(Address);

void storeDataByte(Address, Byte);

Word fetchDataWord(Address);

void storeDataWord(Address, Word);

int go(); //Start fetch and execute cycle

void storelnstruction(Address, Instruction*);
Byte fetchDataByte(Address);

void storeDataByte(Address, Byte);

Word fetchDataWord(Address);

void storeDataWord(Address, Word);

Register<Content»

Content read();
void Write(Content);

void storelnstruction(Address, Instruction*);

Memory

Byte fetchDataByte(Address);
void storeDataByte(Address, Byte);

Memory(char *);

Instruction* decodelnstruction(Address);
Instruction* readInstruction(Address);

void writelnstruction(Address, Instruction*);
Byte readDataByte(Address);

void writeDataByte(Address, Byte);

Address

—> Word<>—2 Byte+

Operand

virtual Word read(CPU&) = 0;

virtual void write(CPU&, Word) throw(ErrorMsg) = 0;
virtual Address getEffectiveAddress(CPU&);
throw(ErrorMsg) = 0; Byte getSize();

Instruction

Instruction();

virtual void execute(CPU&)

throw(Halt, ErrorMsg) = 0; Byte getLength();
void setLength(Byte);







ProcessorSimulator

Proc8088Simulator

int runSim();

ProcessorSimulator(char*); // Load program from filr

A

Proc8088Simulator(char*); // Load program from file

Y

CPU BIU Bus
CPU(BIU%); BIU(Bus*); Bus(Memory*);
Word getFlags(); Instruction* fetchinstruction(Address); Instruction* fetchinstruction(Address);
void setFlags(Word);

Content readReg(registerName);
void writeReg(registerName, Content&);

Instruction* fetchinstruction(Address);

void storelnstruction(Address, Instruction*);

Byte fetchDataByte(Address);

void storeDataByte(Address, Byte);
Word fetchDataWord(Address);

void storeDataWord(Address, Word);

int go(); //Start fetch and execute cycle

Memory

void storelnstruction(Address, Instruction®);

void storelnstruction(Address, Instruction®);

BIU8BIt

Bus8Bit

Register<Content»

Content read();
void Write(Content);

BIU8BIt(Bus8Bit*);
Byte fetchDataByte(Address);

Bus8Bit(Memory*);

void storeDataByte(Address, Byte);
Word fetchDataWord(Address);
void storeDataWord(Address, Word);

Byte fetchDataByte(Address);
void storeDataByte(Address, Byte);

Memory(char *);

Instruction* decodelnstruction(Address);
Instruction* readInstruction(Address);

void writelnstruction(Address, Instruction®);
Byte readDataByte(Address);

void writeDataByte(Address, Byte);

Address—»| Word <>—2

DataStore

CodeStore

Byte H
yt Byte read(Address);

void write(Address, Byte);

Instruction* read(Address);
void write(Address, Instruction*);




CodeStore

Instruction* read(Address);
void write(Address, Instruction*);

Instruction

Instruction();

virtual void execute(CPU&)throw(Halt, ErrorMsg) = 0;
Byte getLength();

void setLength(Byte);

ZeroOplnst

OneOplnst

TwoOplinst

ZeroOplnst();

virtual void execute(CPU&)throw(Halt, ErrorMsg) = 0;

OneOplnst(Operand *);
virtual void execute(CPU&)throw(Halt, ErrorMsg) = 0;

TwoOplnst(Operand *, Operand *);
virtual void execute(CPU&)throw(Halt, ErrorMsg) = 0;

Ret

Ret();
void execute(CPU&)throw(Halt,ErrorMsg);

Jmp

Jmp(Operand *);
void execute(CPU&)throw(Halt,ErrorMsg);

1 2

Operand

virtual Word read(CPU&) = 0;

virtual void write(CPU&, Word) throw(ErrorMsg) = 0O;
virtual Address getEffectiveAddress(CPU&) throw(ErrorMsg) =
Byte getSize();

Add

Add(Operand *, Operand *);
void execute(CPU&)throw(Halt,ErrorMsg);

MemOp

RegOp

ImmOp

MemOp(Memory *, Address, Byte&, Byte);

Word read(CPU&);
void write(CPU&, Word) throw(ErrorMsg);
Address getEffectiveAddress(CPU&) throw(ErrorMs

0):

RegOp(Memory *, Address, Byte);
RegOp(registerName);

Word read(CPU&);

void write(CPU&, Word) throw(ErrorMsg);
Address getEffectiveAddress(CPU&) throw(ErrorMsQ);

ImmOp(Memory *, Address, Byte, Byte);
ImmOp(Word);

Word read(CPU&);

void write(CPU&, Word) throw(ErrorMsg);

Address getEffectiveAddress(CPU&) throw(ErrorMs

0);




go();

forever

Cpu

Biu

Bus

Memory CodeStore P

fetchinstruction(addr)

fetchinstruction(addr)

readlnstruction(addi)

Inst

read(addr);
Inst*
-« - — -~ — — — ]
if Inst* == NULL?
decodelnstrugtion(addr);
="
|
I Inst*
|
- — !
Inst*
<« - — — > — — — —
Inst*
Inst*
- — = — =~ —
read();
addr
- - — - — - e e S
getLength();
len
-« - — - — - — - — bl
write(addr+len);
I 1
execute(Cpu&);




ADD DestOperand SourceOperand Cpu FLAGS

execute(Cpu&);
read(Cpu&);
destOp
read(Cpu&); _
srcOp
It
getFlags(); _
read();
flags
flags
- - - - - L]
setFlags(newFlags); _
write(newFlags);
- - — — — — — — —
I A




ProcessorSimulator Proc8088Simulator

‘ Pl

~
ProcessorSimulator(char*); // Load program from filk Proc8088Simulator(char*); // Load program from filg
int runSim();

Proc8086Simulator

Proc8086Simulator(char*); // Load program from filg

CPU BIU Bus Memory
CPU(BIUY); BIU(Bus*); Bus(Memory*); Memory(char *);
. Instruction* decodelnstruction(Address);

Wl_)c:d gT:tlFlagsv(J, " Instruction* fetchinstruction(Address); Instruction* fetchinstruction(Address); Instruction* readinstruction(Address);

tl B . . " . . . '
void setFlags(Word) void storelnstruction(Address, Instruction*); void storelnstruction(Address, Instruction*); void writelnstruction(Address, Instruction*);
Content readReg(registerName); Byte readDataByte(Address);
void writeReg(registerName, Content&); void writeDataByte(Address, Byte);
Instruction* fetchinstruction(Address);
void storelnstruction(Address, Instruction*);
Byte fetchDataB Addi H i i

yte fetehDataByte(Address) BIU8BIt Bus8Bit

void storeDataByte(Address, Byte);
Word fetchDataWord(Address); BIU8BIt(Bus8Bit*); Bus8Bit(Memory*);
void storeDataWord(Address, Word); Byte fetchDataByte(Address);
. void storeDataByte(Address, Byte); Byte fetchDataB .

. yte(Address);
int go(); //Start fetch and execute cycle Word fetchDataword(Address);

void storeDataByte(Address, Byte);
void storeDataWord(Address, Word);

Register<Content> - -
9 BIU16Bit Bus16Bit
Content read();
void Write(Content); BIU16Bit(Bus16Bit*); Bus16Bit(Memory*);
Word fetchDataWord(Address); Word fetchDataWord(Address);
void storeDataWord(Address, Word); void storeDataWord(Address, Word);

CodeStore

2 DataStore
Address;—»‘ Word‘<>—‘ Byte H
Byte read(Address); Instruction* read(Address);

void write(Address, Byte); void write(Address, Instruction*);







Proc8088Simulator

Proc8088Simulator(char*); // Load program from filg

ProcessorSimulator

Proc8086Simulator

<
ProcessorSimulator(char*); // Load program from filk‘

int runSim();

Proc8086Simulator(char*); // Load program from filg

DebuggingSimulator

void debug();

— DebuggingSimulator(char*); // Load program from file

CPU

BIU

Bus

Memory

CPU(BIU*);

Word getFlags();
void setFlags(Word);

Content readReg(registerName);
void writeReg(registerName, Content&);

Instruction* fetchinstruction(Address);

void storelnstruction(Address, Instruction*);
Byte fetchDataByte(Address);

void storeDataByte(Address, Byte);

Word fetchDataWord(Address);

void storeDataWord(Address, Word);

int go(); //Start fetch and execute cycle

Register<Content>

Content read();
void Write(Content);

DebuggingCPU

DebuggingCPU(BIU¥);

void debug();

void trace();

void printRegs();
void dumpMemory();
void help();

Address

BIU(Bus*);

Instruction* fetchinstruction(Address);
void storelnstruction(Address, Instruction*);

Bus(Memory*);

Instruction* fetchinstruction(Address);
void storelnstruction(Address, Instruction*);

Memory(char *);

Instruction* decodelnstruction(Address);
Instruction* readInstruction(Address);

void writelnstruction(Address, Instruction*);
Byte readDataByte(Address);

void writeDataByte(Address, Byte);

BIU8BIt

Bus8Bit

BIU8BIt(Bus8Bit*);

Byte fetchDataByte(Address);

void storeDataByte(Address, Byte);
Word fetchDataWord(Address);

void storeDataWord(Address, Word);

Bus8Bit(Memory*);

Byte fetchDataByte(Address);
void storeDataByte(Address, Byte);

BIU16Bit

Bus16Bit

BIU16Bit(Bus16Bit*);

Word fetchDataWord(Address);
void storeDataWord(Address, Word);

Bus16Bit(Memory*);

Word fetchDataWord(Address);
void storeDataWord(Address, Word);

2
>—>‘ Word‘@—‘ Byte H >
Byte read(Address);

DataStore

void write(Address, Byte);

CodeStore

Instruction* read(Address);
void write(Address, Instruction®);




CodeStore

Instruction* read(Address);
void write(Address, Instruction®);

Instruction

Instruction();

virtual void execute(CPU&)throw(Halt, ErrorMsg) = 0O;
Byte getLength();

void setLength(Byte);

virtual void print() = 0;

virtual void printMnemonic() = 0;

ZeroOplinst

OneOplnst

TwoOplnst

ZeroOplinst();

virtual void execute(CPU&)throw(Halt, ErrorMsg) = O;
void print();

virtual void printMnemonic() = 0;

OneOplnst(Operand *);

virtual void execute(CPU&)throw(Halt, ErrorMsg) = 0;
void print();

virtual void printMnemonic() = 0;

TwoOplnst(Operand *, Operand *);

virtual void execute(CPU&)throw(Halt, ErrorMsg) = 0O;
void print();

virtual void printMnemonic() = 0;

Ret

Ret();
void execute(CPU&)throw(Halt,ErrorMsg);
void printMnemonic();

Jmp

Jmp(Operand *);
void execute(CPU&)throw(Halt,ErrorMsg);
void printMnemonic();

Add

Add(Operand *, Operand *);
void execute(CPU&)throw(Halt,ErrorMsg);
void printMnemonic();

1 2

Operand

virtual Word read(CPU&) = 0;
virtual void write(CPU&, Word) throw(ErrorMsg) = 0;

virtual Address getEffectiveAddress(CPU&) throw(ErrorMsg) =

Byte getSize();
virtual void print() = 0;

MemOp

RegOp

ImmOp

MemOp(Memory *, Address, Byte&, Byte);

Word read(CPU&);
void write(CPU&, Word) throw(ErrorMsg);
Address getEffectiveAddress(CPU&) throw(ErrorMsg

void print();

RegOp(Memory *, Address, Byte);
RegOp(registerName);

Word read(CPU&);

void write(CPU&, Word) throw(ErrorMsg);

Address getEffectiveAddress(CPU&) throw(ErrorMs|
void print();

ImmOp(Memory *, Address, Byte, Byte);
ImmOp(Word);

Word read(CPU&);

void write(CPU&, Word) throw(ErrorMsg);

Address getEffectiveAddress(CPU&) throw(ErrorMs
void print();







O sim-fast

asodsuel]

BiLin

& nals

posh

[ELIOL

HrLue L

CIMIMER]

pos|

ssnef

Hheh

uosqng

Ly
=1

L N R L= R B

== 0 M o = =
(spuooas) awi] uoynoiexj

Test Program






















JMP SourceOperand CPU IP
execute(Cpu&); o
read(Cpu&); o
offset
<. __________
readReg(IP); .
read(); o
addr
4. __________
agdr
<_ ______________________
writeReg(IP, addr+offset); o
write(addr+offset); -
<. __________
4_ ______________________




PUSH Cpu SP SourceOperand Biu
execute(Cpu&);
readReg(SP);
read();
addr
| addr
writeReg(SP,addr-2);
3 write(addr-2);
<« - - — ————
<« - — — - — ——
read(CPU&);
dataWord
5 i
storeDataWord(addr-2, dataWord);
3 storelpataWord(addr-2, dataWWord);
stor; DataByte(addr-1, highB

store!

write

Bus

yte);
DataByte(addr-1, high

write

DataByte(addr-2, lowBy

DataByte(addr-2, lowB

Memory

Byte);
rite(addr-1, highByte);

yte);
rite(addr-2, lowByte);

DataStore



RegOp CPU AX

write(Cpu&, value);
B —— e

writeReg(AX, value);

write(value);

- — — — — — — — — ]
- - — — — — — — — |
- — — — — — — — —
MemOp Cpu BX Biu Bus Memory DataStore
read(Cpu&);
readReg(BX);
read();
addr
<« - — — — — — — — —
addr
<« - — — — — — — — —
fetchDataWord(addr)
fetchDataWord(addr); o
fetchDataByte(addr+1);
readDataByte(addr+1);
read(addr+1);
highByte
highByte
highByte
fetchDataByte(addr);
readDataByte(addr)
read(addr);
lowByte
lowByte
lowByte
fullword
-« — — — — — — — — L ____
fullword
'« — — — — — — — — —
fullWord




DebuggingCpu

trace();

Biu Bus Memory CodeStore IP Inst
read();
addr
< — — - — - — oo
fetchinstruction(addr);
fetchinstruction(addr),
readInstruction(addr)
read(addr);
Inst*
if Inst* == NULL?
decodelnstru¢tion(addr);
T
|
I Inst*
|
-
Inst*
- — — — ]
Inst*
-« - — - — ]
Inst*
- - — — - _ ]
read();
addr
[ e I A
getLength();
len
I e ) A
write(addr+len);
5 I I A
execute(Cpu&); _
I ) ) A







