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using
Intermediate Expression

Abstract Abstract
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Mapping
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Rule Generator
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Runtime

Source
Binary Code

Target
Binary Code

Binary Translator

Translation
Rules

Translation
Rules

I=(N.E)

E={(n;;n,)In;n,

N}

M:n—s.nEN, sE5= Sf'UISLi

8= {transfer.add,... }, H(__Sfj!: 20
s, ={t:1)lteL1=N}
T={uint.sint, float.uimm. simm}



(sint,32) (sint,32)

rd —rsl +rs2
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Eds

Algorithm Generate TEs_usinglAahd

Input @ a set of source instructions 754,

D a set of target instructions 554,

Output @ a set of translation rules TH

1 procedure GenerateTRs_usinglak
2 TH<«— &
3 for each I,=r54, do
4 for each r,=r154, do

W L= (NE), L= (N, E,)
5 it |V |= |V, then
53 g0 back 1o line 4
¥ end if

/7 m: ls aroot node of I,

/7 n; is a root node of L
1 if Compareiree(n;n;j=true then
9 TR«— TRU{ (L. L)}
10 end if
11 end for
12 end for
13 retern IR
14 | end procedure
15
16| procedure Comparelree
17 isEqual = true
18 if M(n,). Mn)=8: Mn;)=Mn; then
19 for each child node pair

(npn) ! (nan) =B, (nsn) =E, do
20 isFEqual «<— is Equal » Compare Tree(n,n;)
2 end for
22 else if Mn).MnJ=S,;~nt, =t = [ then
23 is Equal < true
24 else
25 ts Fgqual < false
26 end if
27 retun jsFEgual
28 | end procedure
EH6
VI,=(f.B

B={B|B,={h}--L}i>1};| Bl=1

_11_
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EH7

Algorithm GeneratelR
Input @ a wirtual instruction VI
D a set of actual instructions 154
Output | intermediate rule §r

1 procedure GeneratelR
2 ir < &
3 T« @ /A Tis 2-dimensional array
4 for each 7,=7154 do
5 for each I, =B, B.=F do
i L= (N,E), L= (N.E)
6 it |V|= |N.| then
7 go back to line 4

s/ end if
/' n,; is aroot node of I
4/ n, is a root node of I,

9 if CompareTree(n..n.)=true then
10 Ty,

11 end if

i end for

18 end for

14 for each =T do

15 it Yk T,= @ then

16 A0f dr is not null, ir = (f1, T,)

17 if ir = @ Vv prierity( T,)< priority( T, then
18 #e—= (i, )

19 end if

20 end if

21 end for

22 return ir
23| end procedure

k1
n
(o'}

 ={(A1.B,)}
1, ={(l.B)}

TR= HB B(IRD{ = A Rf)

_12_
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Specification of Translator

ISAs Translation Rule Generator Code

x 2 %X
b

< Phase 1> < Phase 2 > < Phase 3 >
Understand Search Script

EHI0
3 specification
4 - processoymbolleclearation?
5 instructionDescriptionl st
6 :
[ processsymbolDeclearation
g : ‘symbol” 7 processSymbollist )
3 !
24 | instructionDescription
25 instruction’ instrlD. compoundStatement
96 | i
27
28 | instril
23 | ¢ Identifier? (" Bitldentifier )’
iz
37 | compoundstaterment
38 | ¢+ {7 instructionBehavior? statement> '}
39 |
62 | instructionBehawvior
63 | ¢ transferbExpression+
64 | ;
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RS a0

symbol { /* processor symbol list =/ 1
instruction “name” (“functional identifier™)
1

/4 Description of instruction’s behavior

/4 Description of data identifier

/4 Cptional
A Description of selection statemernts
I
EH]12
Category Operator
Arithmetic + (Add), - (Sub), * (Multiply),
Operations / (Division), % (Modular)
Logical & (And), | [Or), ~ (Mot), ™ (Xor),
Operations << (Left Shift), >» (Right Shift)
== (Equal),.!= (Not Equal),
Comparison | < (Less Than), <== (Less or Equal],
Operations > (Greater Than), >==(Greater or
Equal)
Transfer _
Bre en <= [Transfer), @ (Branch)
Assignment g :
Oreration = (Type Assignmernt)
Memory
Cperation [ ] (Memory Access)

_14_



EH13

Data Type

Description

uint<size>

Lnsigned integer register with
< 5izer

Avallable wvalue of <size> is
g, 16, 32, 64

sint<size>

Signed integer register with
Lgizer

Available walue of <size> is
g, 16, 32, 64

float<size>

Floating-point register with
{gizer
Avallable value of <size> is
32, B4

uimme<size>

Unsigned immediate walue
with <size>

Available walue range of
<sizer is 1 to 32

simm<size>

Signed immediate value with
L5izer

Awvallable wvalue range of
{sizer is 1 to 32

L=y p P

{

instruction

symbol { pc }

JMPL

dest <= pc ;

@(srcl + src2) ;

dest
srcl

sint[32]<25:29> ;
sint[32]<14:18> ;
pc = sint[32] ;

src2

src2

selection
{
B'Q :
B'1 :
}

( B'10111000_ )

sint[32]<0:4> ;

simm[13]<0:12> ;

_15_
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EHI5
@ Source ISA
Spec.
\_/_
Parser Target ISA
Spec.
@ @ —_—
Abstract Virtual Abstract
Source ISA ISA Target ISA

Translation
@ Rules

Hash Table

@
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