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IR RG SR

High Level Language
Program (e.g., C)

Compiler

Assembly Language
Program (e.g., MIPS)

Assembler

Machine Language
Program (MIPS)
| |

Machine
Interpretation

Hardware Architecture Description
(e.g., block diagrams)

Architecture
Implementation

temp = v[K];

v[k] = v[k+1];

IW %9 g%%g Anything can be represented
W I

sw $t1, 0($2) as a number,

sw $t0, 4($2) l.e., data or instructions

0000 1001 1100 0110 1010 1111 0101 1000
1010 1111 0101 1000 0000 1001 1100 0110
1100 0110 1010 1111 0101 1000 0000 1001
0101 1000 0000 1001 1100 0110 1010 1111

]

Register File

Logic Circuit Description
(Circuit Schematic Diagrams)
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OPqg A, rB
icode,ifun  [icode:ifun <~ M,[PC]
: +
Fetch rA,rB rA:rB <~ M;[PC+1]
valC
valP valP « PC+2
Decode valA, srcA |valA < R[rA]
valB, srcB |valB « R[rB]
valE valE « valB OP valA
Execute
Cond code |Set CC
Memory valM
Write dstE R[rB] « valE
back dstM
PC update |PC PC « valP

PC

Memory

Execute

Decode

Instr_valkd

Imem_amor

Fetch

G%IB : dstE ;dstM; SMCA ; srcH :II

Write back

Instruction
Memory

increment
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statements: /* empty */
| statements statement

-
r

|

|

I

| expr AND expr $$=make and($1, $3), }
| expr OR expr $$=make or($1, $3); }
|

|

|

statement:
QUOTE QSTRING { insert code($2); }
| BOOLARG VAR QSTRING { add arg($2, $3, 1); }
| WORDARG VAR QSTRING { add arg($2, $3, 0); }
| BOOL VAR ASSIGN expr SEMI { gen funct($2, $4, 1); }
| WORD VAR ASSIGN expr SEMI { gen funct($2, $4, 0); }
expr:
VAR { $8=$1; }
NUM { $5=%1; }
LPAREN expr RPAREN { $8=82; }
NOT expr { $$=make not($2); }
{
{

expr COMP expr { $$=make comp($2,%$1,$3); }
expr IN LBRACE exprlist RBRACE { $$=make ele($1, $4);}
LBRACK caselist RBRACK { $§=$2; }

ERAFEEMFRAFER ERAFMLESRART L0 8



It RIZEREL

Good old way today

@ ? Break the wall today'@ ?

Contemporary way

( Spec |f|cat|0n ) ¢ SPECIfIGatIDn )
F’artltlonlng An_alys_ls
Estimation
Partitioning
SW HW Evaluation
engineering design +

% Integration ‘Z‘

Y

Test&crach

Cosimulatioysverification

Code generation HW synthesis
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Chisel @ UC Berkeley

* Developed @ UC Berkeley

Hardware in ) Op.en-source Test-bench
Chisel * Built on top of Scala code in Scala
* Object-oriented

Chisel * Functional
compiler

Verilog C++ simulation C++

Verilog code simulation code simulation

Synthesis Functional/Performance
results

I Input/output
ERAZERHERARER IRASHLBEFRF 0 10
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IiEnr. WBRRE. ERNEAHETE

Pre-processor

N/

Translator

Interpreter
Program Bytecode

Bytecode
terpreter

JIT Compiler
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