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SDL

Specification and Description Language
= Standardised by ITU

= SDL/PR and SDL/GR

= Background: Communicating EFSM

= Hierarchial description
system
everithing else is the environment
block
Communication:
channels between system and environment

channels among blocks
signals

process
EFSM




system

systemS
ch1 ch2
<—7 Bl -
[Sig1] —— [Sig2]
[Sig3] - _
chs 3| signal
[Sig4] Sigl, Sig2,
Sig3,Sig4;
B2




block

Connecting
block B1 channels at
Ch1l  Chil f }‘ Ch22 cho border
T P1(1,1 . _
[Sigl] L (L) [Sig2] Slgnal with
[Sig6] parameter
Ch44 _
[Sig4, Sig5] Process (x,y):
® X! Mmax.
[ PaL ) J signal number
[Sig3] Sig5(Integer), = y:number at
. Ch33 | Sig6 Init
[Sig4] §

Ch3




process

C ) (WAITING) Signl(Var)< Sign2(Var)> /m

Start State Input Output Save
set true false
A=2; (now+13, T3) P1 ><
Action Action Decision Process
(Assignment)  (Timer start) creation stop
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Processes

Static/Dynamic
Has ONE input queue (FIFO)
State transition/Implicit state transition

Timer operations
m start — now +
m reset

= timeout: timer name as a message to the end of the
gueue of the starting process

® message sending: if the destination is unambiguous:
TO process/VIA channel

m Process variables: SELF, PARENT, OFFSPRING,
SENDER




INRES

Initiator/Responder
Not real protocol, but contains typical protocol

mechanisms

For testing purposes

Asymmetric

INRES
ICONreql‘ ICONconf  ASP- ICONrespi‘ ICONind
IDATreq IDISind IDISreq IDATInd
INITIATOR - CC, AK RESPONDER

@ INRESEeivice @

MDATreq | [ MDATind MEDIUM MDATreq| | MDATInd
ASP-k
MSAP1 MSAP2
MEDIUM \—/




Primitives

Request, Indication
Response, Confirmation
n INRES [Primitive(parameter)]

= ICONreg
= ICONINnd . INRES ,
re con ASP- res in
= ICONresp iconreah oot coness|f oo
INRES PDU-
= |ICONCconf — G — ooy >_@
INITIATOR <« CCAK RESPONDER
DR
. IDATreq(ISDU) INRESservice
= IDATlnd(ISDU) MDATreq | | MDATind MEDIUM MDATreq| | MDATInd
-k
= IDISreq il
. MEDIUM
= IDISInd




INRES — connection establishment

Ilnitiator,user I IINRES servicel IResponder userl

CONind

ICONresp

A.) Successful conn. establishment

|Initiatoruser I IINRESservicel IResponderuserl

CONind

IDISre

B.) Non-Successful conn. establishment
(Reject)

Initiator user I INRES service l IResponder userl

CONind

I Initiator user I I INRES service I IResponder userl

IDISind

C.) Non-Successful conn. establishment
(Error in transmission of Request)

|Initiatoruser I [INRESservice] IResponderuserl

CONind

ICONTres

ICONreq

IDISind

D.) Non-Successful conn. establishment
(Error in transmission of Response)

E.) Non-Successful conn. establishment
(Responder user does not react for Request)



INRES — data transfer

Initiator user I INRES service |

IResponder user
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INRES — disconnect

INRES service | hesponder user nltlator S2el I INRES service I |Responder Loe
IDISF IEISrgﬂ
A.) Successful disconnection B.) Non-successful disconnection

(Error in transmission of Request)
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INRES PDUs

PDU Meaning Parameters Related
INRES ASPs
CR Connection ICONTreq
Request ICONind
CC Connection ICONTresp
Confirmation ICONconf
DT Data Transfer Sequence IDATreq
number + IDATINnd
Data
(1ISDU)
AK | Acknowledgement | Sequence -
number
DR Disconnection IDISreq
Request IDISind
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INRES system

system INRES
ICONconf [ ICON'nd
[ IDISind . IDATInd
ISAPINI
ICONreq ICONresp]
[ IDATreq IDISreq

INI RES \

[MDATind] [MDATind] \
MSAP1 MSAP2

[MDATreq] [MDATreq]

| Here: Data definition
MEDIUM (Next slide)
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Data type definition

ICONconf, ICONind, ICONTresp, IDISreq,
IDISind, IDATind(ISDUType),
MDAT reqg(MSDUTYype), MDATind(MSDUTYype);

newtype Sequencenumber

literals O, 1;
operators succ: Sequencenumber -> Sequencenumber:
axioms succ (0) == 1;

succ (1) ==
endnewtype Sequencenumber;

newtype ISDUType
/* itt az ISDU adatszrkeztét kell definialni */
endnewtype ISDUTYype;

newtype IPDUTYype
literals CR, CC, DR, DT, AK;
endnewtype IPDUTYype;

newtype MSDUTYype
struct id IPDUType;
num Sequencenumber;
data ISDUType;
endnewtype MSDUTYype;

signal
ICONTreq, IDATreq(ISDUType),
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Block INI and RES

ISAPInI

block INI

[ICONCconf, IDISind]
ISAP

[ICONTreq, IDATreq]

Initiator (1,1)

[CC, DR, AK]
IPDU
[CR, DT]

Coder_Ini (1,1)

[MDATInd]

MSAP
[MDATTreq]

ISAPres

MSAP1

block RES [ICONiInd, IDATInd]
ISAP

[ICONTFresp, IDISreq]

Responder (1,1)

[CR, DT]
IPDU
[CC, DR, AK]

Coder_Res (1,1)

[MDATind]

MSAP
[MDATreq]

MSAP2
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process Initiator

del >

counter Integer,

Initiator

d ISDUTyge,
num, number Sequencenun

timer T;

fconnect d

(disconngct

sendin}
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Process Initiator — part 1.

)

discow@
ICONlreq < DII? <
counter:=1 IDISind >
cR_ > (discomect
(noS\?JES,T)

v

dcl
counter Integer,
d ISDUType,
num, number Sequencenumber;
timer T;
(connecte@
I ' I
IDATreq(d) < DR <
DT :
(number.d)> IDISind >
counter:=1 (disconne@
set
(now+5,T)

sending)
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Process Initiator — part 11.

=
Cé < T < DR <

|
reset (T) counter<4 false reset (T)
true

number:=1 CR > IDISind >

counter:= —
ICONconf> counter+1 (dlsconne@

I

— set _ >
( connectecD (now3r5,T) IDISind
( wait ) (disconne@




Process Initiator — part 111.

( sendi&)

AK (hum) <

reset (T)

|
/1DATreq /

um=number true
- false

(i)

counter:=

countler+1

set
(now+5,T)

( sending>

true counter<4
false

ID1Sind >

(discorﬁ@

I

number:=
succ(number)

con necte@
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Process Responder

process Responder

dcl I~
d ISDUType,
< > num, number
Sequencenumber;
(disconnect)
| (connectea)
cr_ < . [
DT
cr <
ICONind > (num,d)
: ICONind >
( wait ) num=succ
— number)
IDATIind(d) ( wait )
ICONresp<‘ false
AK(number>~ AK (hum
number:=0
number:=
<connected> succ(number)
cc >
connecte

: - :

IDISreq <

DR >
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Process Coder Ini

process Coder_Ini

idle

dcl
m d ISDUType,
num Sequencenumber,
sdu MSDUType;
idle
| |
C'R 2 DT < MDATINd
( nurr,d) (sdu)
sdulid sdulid=DT, sdulid
:=CR sdu!num:=num, olse cC DR
sduldata:=d AK
\fl\ I
MDATreq cC =
(sdu) y—ke
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Process Coder Res

process Coder_Res — ol
num Sequencenumber,
sdu MSDUType;
| | m
AK MDATind
cc < [Lor £ | @ um) < (s
sdulid sdulid sdulid:= AK, @
:=CC :=DCR sdulnum:=num '
|< ¥ ¢ I else | CR DT
MDATre > DT(sdulnum,
(sdlu) CR sduldata)

(_ide )
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