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ITU (International Communication Union) 
languages

SDL, MSC, UCM
Behavioral languages

Convergence with UML
Use cases, sequencing diagrams, 

State machines
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process send_bits 1(1)
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0

count0 :=
count0+1

count1:=
count1+1

count0

count0:=0count1:=0

1

count1 count0

count1

wait

wait wait

dcl                              
count0 Natural:=0     
count1 Natural:=0    
synonim n Natural=4

process receive_bits

ELSE

ELSE

ELSE

ELSE
n

n+1n+1

n
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Example simple system model Bit-stuffing one-way transmission.
This system consists of a send-bits transmitter and a receive-bits 
receiver. The transmitter inserts (stuffs in) bits so that there are never n 
bits the same. The receiver removes the inserted bits. 

This technique is used in real systems to protect against stuck at zero or 
one or (for example in Signalling System 7) to allow flags that consist 
of n ones or zeros to be inserted without the risk that they are imitated 
by signals.
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MSC
Phone m Network Phone n

offhook m 

dialtone m

dial(m,n)

alt

ring n
ring m

busy m

opt, exc
par, seq, loop, 

ref
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MSC 

: out x(i,j), in x(i,j)
: action x(i)

: inst(i), create(i,j), stop(i)
: cond z(i,J), ref z(i,J)

Functions:             (P;Q), (P| |Q), …

ref z 

cond z

out   x        in     create

i j

stop
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MSC  => MSC 

zx uy 

c

b 

a

A

B C

inst(x).cond A(x,J).out(a,x,y).cond B(x,{x}).stop x | |
inst(y).cond A(y,J). in(a,x,y).out(b,x,y). in(c,x,y).
cond C(y,K).stop y | |
inst(z).cond A(z,J). in(b,y,z).out(c,z,y). 
cond C(z,K).stop z | |
inst(u).cond A(u,J).cond C(u,K).stop u

J={x,y,z,u}, K={y,z,u}

:
out =>in

on-line 
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(on-line expressions)

F(loop(m,n) E’, P1,P2 ,...) = loop(m,n,F(E’ P1,P2 ,...));
F(alt E1 alt E2 alt..., P1,P2 ,...)= F(E1,P1,P2 ,...)+      F(E2,P1,P2 ,...)+...;
F(opt E’, P1,P2 ,...) =  F(E’ P1,P2 ,...) + ;
F(par E1 par E2 par... , P1,P2 ,...) = F(E1,P1,P2 ,...) | | F(E2,P1,P2 ,...) | | ... ;
F(seq E1 seq E2  seq... , P1,P2 ,... ) = (F(E1,P1,P2 ,...); F(E2,P1,P2 ,...) ;... );
F(exc E, P1,P2 ,...) = (F(E, P1,P2 ,...);0) + ; 
F(xi, P1,P2 ,...) = Pi ;

loop(0,0,G) = ,
loop(0,inf,G) =  (G*loop(0,inf,G)) + ,
loop(m,inf,G) =  (G*loop(m-1,inf,G)),
loop(0,n,G) = (G*loop(0,n-1,G)) + ,
loop(m,n,G) = (G*loop(m-1,n-1,G)).

F –
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 : , 

a P(e,a)
out x(i,j),  i  j  i  
in x(i,j)  i  j , out  

, j
action x(i)  i
inst(i),  i
create(i,j), , j 
stop(i)
cond z(i,J),  i  
ref z(i,J)  i
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a=ref z(i, J),  J
v=val(z)
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MSC 

<process:U, out:O, synchr:S, perform:P, allinst:F>

MSCsnamesU :
m out x(i,j) in-mjixO ),,(

JIJyxS ),,( ,  y = wait cond z, wait ref z,  –

ref z 

),()( yJzP z  J  
y

F(x): x

cond z
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