











Analyzing it
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Interpretation

Source Memory Source Context
State Block

e Resources

code
e cach instruction is
viewed as an element s
1n an array
e basic resources
similar to a real stack

processor

Interpreter










Interpretation

Decode and dispatch oirps instruction set

while (!halt && !interrupt) {

inst =
opcode
switch

code[PC];
= extract(inst,31,6);
(opcode) {

case

LUT: ILUT (IXnst )i

case

LW: LW(inst);

LUI(inst) {
RT = extract(inst,25,5);

if (RT == 0) {
interrupt = 1;
return;

}

reg[RT] = IMM << 16;

PCL=UPC '+ 14%

i

LW(inst) {

e

IMM = extract(inst,15,16);







Interpretation

Dispatch table

Decode and dispatch Threaded interpretation

From Virtual Machines by Smith and Nair, 2005










Interpretation

Pr edecoding (MIPS instruction set)

Source Code Intermediate Code




Interpretation

Pr edecoding example (MIPS instruction set)

0x1000:
0x1004:
0x1008:

LW
ADD
SW

135
R1, 8(R2) 0x10000: LW
R3, R3, RI1 1 2 8
R3, 0(R4)
032
0x10008: ADD
3 1 03
142
0x10010: SW
3 4 00




Interpretation

Pr edecoding example (MIPS instruction set)

struct instruction {
unsigned int op;
unsigned char dest;
unsigned char srcl;
unsigned short src2;
} code [CODE SIZE]

LUI:

RT = code[TPC].dest;
IMM = code[TPC].src2;
if (RT == 0) {

interrupt = 1;
return;

}

reg[RT] = IMM << 16;

SPEE=ISPCETI4}

TPC = TPC + 1;

if (halt || interrupt) goto exit;
inst = code[PC];

opcode = code[TPC].op;

routine = dispatch[opcode];

goto *routine;










Interpretation

Direct threaded example M1PS instruction set)

0x1000:
0x1004:
0x1008:

LW
ADD
SW

001048d0
R1, 8(R2) 0x10000: LW
R3, R3, RI 1 2 8
R3, O0(R4)
00104800
0x10008: ADD
3 1 03
00104910
0x10010: SW
3 4 00




Interpretation

Direct threaded example M1PS instruction seo)

struct instruction {
unsigned int addr;
unsigned char dest;
unsigned char srcl;
unsigned short src2;
} code [CODE SIZE]

LUTI:
RT = code[TPC].dest;
IMM = code[TPC].src2;
TER(RTU=="F 0D

interrupt = 1;
return;

}

reg[RT] = IMM << 16;

SPC = SPC + 4;
TPC = TPC + 1;

if (halt || interrupt) goto exit;

inst = code[PC];
routine = code[TPC].addr;
goto *routine;




Summary

e We have discussed the basic interpretation
techniques

e decode and dispatch causes many branches

e threaded interpretation eliminates the dispatch
loop but creates a dispatch table

e predecoding eliminates redundant extractions

e direct threaded eliminates redundant extractions

and the dispatch table




