Embedded System Design

CPLIgv-L TV

Specifications

s g8 ‘dé‘s
FoelS 5 3oy (setige oSl
Q\ﬂ_’i o\iﬁ'&l\a

kazim@fouladi.ir

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



Embedded System Design

SIbw yoxiine YL (p9ee BS99 )l A 29
fmi.i 9 'oiio& soybL) -\

el (2o e L) Jl oluw VS daxie GO HOIIS yo o g3

P50 Azl o 33lg550) Sgabed s al JB by sal s )3
(3ubb

BLLT (sladae (ulul  :plfed GOL)

Soales YU s chilay slasBalin S aalsi Lo al€as slagl Csan
«[Halbwachs] el 3 g5LGT fuia alob s S

e ..\J.J'Skjo _Q..Uc)}) P} SXEP u;l.qu).»LobT rOLio.Q; saobin

ST I HT YAT (5 gus 50 S )3 SJlgo D ob &y LR SLLT (b

€S g 0 JuSiis LT (a0 «ole sy

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




Embedded System Design

S jaiine VL) (so90c S S5 j39 )l (A
(aslsl) plEadls 5 oot SlOOL) - |

) 2 B399 (40D «SW S5 5 VS .31 Sea 9 (Bl yw)
sl e slial saed sl SBed Gz e 5l @ jliue ¢l

L#S)L&S)MUTHJ).OQS\_&LDI 6&9MQJT°A.3|°K‘»\_§._»_L-).3I

FERUTY

sl oo 9l S StateCharts

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



Embedded System Design

SHbw yosuire YL (o90e S a9 Jl A 9

la S ila.. la 2. W
BRI R SRS )29 -1

Y S IRPYRUINT I
W
(SLigs Vob A yusio )l J8lenzw (S lesso) Ligo

O3 930395 ©

L )l o 930565 el —
process{
process {

process {
1

éJo.w L CRPRY Lquu)b).: oMl —
process{ ... }
process{ ... }
process{ ... }

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



Embedded System Design

S)w o VL) (so90c 5SS j39 I (A
(aolsl) i 31 33 SRS 339 - ¥

declare
process Pl ...
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id = fork();
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id = create process(Pl);
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non-blocking communication
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e Defined by ITU (International Telecommunication Union):
Z.100 recommendation in 1980
Updates in 1984, 1988, 1992, 1996 and 1999
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DCL - Counter := Counter + 3;

Counter Integer;

Y
Date String; A
Counter
|
Y
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(1:10) (11:30) ELSE
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Process Intraction Diagram :JUo

BLOCK B1

A,B
process P1 } | ]-‘ process P2\—>

Swi1
Signal A.B;
Sw2l[A]
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[J.M. Bergé, O. Levia, J. Roullard: High-Level System Modeling, Kluwer Academic Publishers, 1995]
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System VendingMachine Creject
[reject_coin]
Ccoins Cadd CamontDisplay
[nickel.dime, Coinlnterface| [add] [amount_entered]
quarter half] % DecodeRequests| Cemptydisplay
Ceomtetrl [pretzel_empty, chip_empty,
[rej_further_coins, cookie_empty, doughnut_empty]
c acoept_comns] CspitPurchased
request [spit_pretzel, spit_chip,
[pur_pretzel, pur_chip, pur_cookie, pur_doughnut, spit_cookie, spit_doughnut]
reload_pretzel, reload_chip, reload_cookie, L)

&
: 1 =7
reload_doughnut] [spit_change],Cchange CexaldDisp ay

[exact_only]

Changelnterface|  CgpitChange

SIGNAL - [spit_nickel,
[dime, nickel, quarter, half, pur_pretzel, spit_dime]
pur_cookie, pur_doughnut, pur_chip,

add(int), spit_change(int), ‘ SYNTYPE items=INTEGER "
amount_entered(int), reject_further_coins, CONSTANTS 0:7

exact_only, accept_coins, reject_coins, ENDSYNTYPE items:

spit_dime, spit_nickel, pretzel _empty,
spit_pretzel,chip_empty, spit_chip,
cookie_empty, spit_cookie, doughnut_empty,|
spit_doughnut, reload_pretzel, reload_chip,
reload_cookie, reload_doughnut]

SYNTYPE int=INTEGER O

CONSTANTS 0:127
ENDSYNTYPE int;




Block DecodeRequests

Rchange [spit_change|

Radd Reointetrl [accept_coins,
(add] |f/ AmountHan dlcrﬁ reject_further coins]
[ RamountDisplay
Rsl [amount_entered|
Rpretzel ¢ [sub] Rpretzel_e [pretzel_empty]
[pur_pretzel, reload_pretzel] kFrctzclHandlcr R - !
pretzel_s [spit_pretzel] 3,{)
Rs2 (S
Rchip a [sub] Rchip_e [chip_empty]
[pur_chip, reload_chip] ui,hlpHandIcr Rohi —
chip_s [spit_chip] 3
Rcookie Rs3[sub]

Rcookie_e [cookie_empty]

| CookieHandler

[pur_cookie, reload_cookie]

Rdoughnut ¢ Rs4[sub|

Reookie_s [spit_cookie]

Rdoughnut_e [doughnut_empty

kL)nu ghnutHandler

[pur_doughnut,
reload_doughnut]

CONNECT Cadd AND Radd;

CONNECT Ccoinctrl AND Reoinetrl;

CONNECT Cchange AND Rchange;

CONNECT CAmountDisplay AND RamountDisplay;

CONNECT Crequest AND Rpretzel,Rchip,Rcookie,
Rdoughnut;

CONNECT CemptyDisplay AND Rpretzel_e,Rchip_e,
Rcookie_e,Rdoughnut_e;

CONNECT CspitPurchased AND Rpretzel_s,
Rchip_s,Recookie_s,Rdoughnut_s;

Rdoughnut_s [spit_doughnut]

0%

S
[~

SYNONYM PRETZEL int=5
SYNONYM PCHIP int=15;
SYNONYM PCOOKIE int=3535;
SYNONYM PDOUGHNUT
int=60:
SYNONYM PMAX int=60;
SYNONYM NITEMS items=7;

SIGNAL sub(int); B}




Process ChipHandler ( )
DCL nchip items:=NITEMS; -
ur_chi
VIEWED current int; — pur_cp <
no
VIEW(current) :
>= PCHIP
yes
sub(PCHIP)> [ chip_emoty >
|
nchip:= nchip-1;
i spit_chip > reload_chip <
nchip:=NITEMS
ChipHandler
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LEV-AVEN

 General language properties
— Synchronous vs. asynchronous languages
— Properties of processes
— Communication
— Timing
— Access to special I/O devices
« SDL
— Representation of processes
— Communication & block diagrams
— Timers and other language elements
— Example: Vending machine
— Versions and evaluation
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