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Verilog
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SystemVerilog
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SystemVerilog
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SpecC [Gajski, Domer et. al. 2000]
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Example
channel
== T
B p1 * o) p2
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G LT

SpecC-Example s ot ] 2] p—y *

interface L {void Write(int x):}: by
interface R {int Read (void);}; (o 2 ;| [ 2 |
channel C implements L,R o b2 |
{ int Data; bool Valid; “‘ ’
void Write(int x) {Data=x; Valid=true;}
int Read(void) {while (!Valid) waitfor(10); return (Data);}
I
behavior B1 (in int p1, L p2, in int p3)
{void main(void) {/*...*/ p2.Write(p1);} };
behavior B2 (out int p1, R p2, out int p3)
{void main(void) {/*...*/ p3=p2.Read(); } };
behavior B(in int p1, out int p2)
{intc1; C c2; B1 b1(p1,c2,c1); B2 b2 (c1,c2,p2);
void main (void)
{par {b1.main();b2.main();}}
I
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MATLAB/Simulink
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Simulink-example:

From www.mathworks.co.uk/access/helpdesk/help/toolbox/fuzzy/fuzzyt25.shtmi
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duoda

Languages briefly presented
— SystemC
— Verilog, SystemVerilog
— SpecC

— Pearl, Chill, [IEC 60848, SpecCharts, Estelle, Lotos, Z,
Silage, Rosetta, Esterel, MATLAB/Simulink

Kazim Fouladi. School of Electrical and Computer Engineering, University of Tehran. Fall 2006




Embedded System Design

I)Slszw (s )H)bw 3w 7 g9louw

(System level) cin moww .
(Algorithmic level) o3 )93l mlows .

(Instruction set level) Josll)giws dcgozo ®mbouww .
(Register-transfer level (RTL)) wuls Juiisl zloaw

(Gate-level models) wu§ zbuw sladsw

(Switch-level models) zugw mlows sladdw .
(Circuit-level models) law zlow gladss -
(Device-level models) olSiuws b slaJso .

(Layout models) sl slaJdw .

(Process and device models) ol 9 il )d sldJdw.
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Algorithmic level: Example:
-MPEG-4 full motion search -

for (z=0; z<20; z++)
for (x=0; x<36; x++) {x1=4%x;
for (y=0; y<49; y++) {y1=4"y;
for (k=0; k<9; k++) {x2=x1+k-4;
for (I=0; 1<9; ) {y2=y1+I-4;
for (i=0; i<4; i++) {X3=x1+i; x4=x2+i;
for (j=0; j<4;j++) {y3=y1+]; yd=y2+j;
If (x3<0 || 35<x3||y3<0]|48<y3)
then_block 1; else else block 1;
If (x4<0|| 35<x4||y4<0]|48<y4)
then_block 2; else else block 2;

idids
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Instruction level: example

Assembler (MIPS) Simulated semantics

and $1,$2,83 Reg[l] :=Reg[2] A Regl3]

or $1,%2,83 Reg[l] :=Reg[2] v Regl3]

andi $1,$2,100 Reg[1l] :=Reg[2] A 100

sll $1,$2,10 Reg[1l] :=Reg[2] << 10

srl $1,$2,10 Reg[l] :=Reg[2] >> 10
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example (MIPS)
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Gate-level models: Example

source:
http://geda.
seul.org/
screenshots/
screenshot-
schem2.png
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example

Switch level model

Embedded System Design
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Circuit level models: SPICE

VDD
The most frequently used
simulator at this level is A1 ﬁ R
SPICE [Vladimirescu, 1987] )
and its variants. I i .
Example: S
o— VSS

.SUBCKT NAND2 VDD VSS A B OUT

MN1 I1 A VSS VSS NFET W=8U L=4U AD=64P AS=64P

MN2 OUT B I1 VSS NFET W=8U L=4U AD=64P AS=64P

MP1 OUT A VDD VDD PFET W=16U L=4U AD=128P AS=128P
MP2 OUT B VDD VDD PFET W=16U L=4U AD=128P AS=128P
CA A VSS b50fF

CB B VSS b50fF

COUT OUT VSS 100fF

.ENDS
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Circuit level models:
ample simulatio
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(Layout models) slosla sla 3w
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Layout models: Example
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Model of fabrication process; Example [IMEC]:
Doping as a function of the distance from the surface
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laylb) samulio

Behavioral Structural Programming Exceptions Dynamic

Hierarchy = Hierarchy Language Supported  Process

Language Elements Creation
StateCharts  + - - + -
VHDL + + + - -
SpecCharts  + - + + -

SDL +- +- +- - +

Petri nets - - - - +

Java + - + + +
SpecC + + + + +
SystemC + + + -(2.0) - (2.0
ADA + - + + +

Kazim Fouladi. School of Electrical and Computer Engineering, University of Tehran. Fall 2006




Embedded System Design

S onl 3 LYL) Jsbuwo 3 Jos )d a395s

o5 5 sl
(RT-) UML or equivalenl| (RT-) UML or equivalenl|
Y y
SDL (RT-) Java
Yy N Y \l/ ________________ |
C—programs VHDL : '
Yy *l/
Assembly programs Net list
Y \l/ Y
Objectcode hardware Objectcode

Kazim Fouladi. School of Electrical and Computer Engineering, University of Tehran. Fall 2006




UST ads s (sl g 3dw )i

eawl eaelw 102 55 1 SA o )l jlxo (Sl sl

Sl slaaibl 35 ) s slag s Jl yieS as e 1000 ~

JB ol shal S S5Ol eius J5° (Sl - Gleal Gl piww sl °
Sabl 3Ll

35 g oslaimwl b s Joi slae julle ©

S pa 3009031 1) -+ i <= :oynb Jou8 JB oo & 3

ml ]

uu|).o¢LwJ.w 6|¢29m )| o.)Lszu»H.:ro.J.w.uuL).)}w odlaiwl ..\.)L) &|).»|
.).))S E._:_).u.u JoB ols) sl Jaw J
S gy 0391 sl a Al b sy s 9 Slusl wlalubl

.éf\l.;.\ l\\l\ I \‘7' uI Q:"\an )I )I (\\I\ \\I\ in\!
o> = u L \J7"' 7" \7" (&>

Kazim Fouladi. School of Electrical and Computer Engineering, University of Tehran. Fall 2006



Embedded System Design

Kopetz‘s 12 design principles (1-3)
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Kopetz‘s 12 design principles (4-6)
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Kopetz‘s 12 design principles (7-9)
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Kopetz‘s 12 design principles (10-12)
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