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Flow diagrams in physics:

Feynman Diagram with refinement
of protons and neutrons into quarks
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History

® SDL-Forum Lisbon, October 1989:
First suggestion for MSC standardization

®  CCITT-Meeting in Helsinki, June 1990:
MSC standardization decided

® CCITT-Meeting in Recife, December 1991:
Form of Z..120 adjusted to Z.100
Approval within study group

® CCITT-Meeting in Geneva, May 1992:
Closing session of the study period:
Approval of recommendation Z.120

ITU-TS Meeting in Geneva, November 1993:
Revised version of Z.120 (minor corrections)

® |TU-TS Meetingin Geneva, October 1994:
Formal dynamic semanticsdefinition as Annex B to Z.120:
M essage Sequence Charts Algebraic Semantics

® |TU-TS Meetingin Geneva, September 1995:
Formal static semantics definition as Annex C to Z.120:
Static Semantics of M essage Sequence Charts

® JTU-TS Meeting in Geneva, April 1996:
Closing session of the study period:
Approval of new recommendation Z.120
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Beginning of MSC standardization:
Extended Sequence Charts

SDL - Forum in Lisbon, October 1989

(J. Grabowski, E. Rudolph: Putting Extended Sequence Charts to Practice)

and CCITT experts meeting in Copenhagen, April 1990
(ESC 90)
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Beginning of M SC standar dization:

CCITT experts meeting in Copenhagen, April 1990

MSC composition using operators
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Rudimentary forms of HM SC:

SDL Methodology Guideines 1992

Descr iption of M SC composition by means
of an MSC overview diagram

> Disconnection_c

Connection _request @
Disconnection_b ° Timeout

Connection_confirm

Disconnection_a Data transfer
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Rudimentary forms of HM SC:

SDL Methodology Guideines 1992

Functional decomposition - the Veilog variant
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Interims Meeting in Geneva, November 1992

Formal semantics:

Semantics of synchronous interworkings based on process
algebra

Petri Net based semantics using a special Petri Net class,
namely causal or occurrence nets

Semantics based on graphs, Buechi automata and temporal
logic
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High Level M SC describing the composition
of M SCs based on global conditions

msc CCBS _extract
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msc REQUEST
Usar A Network A Network B
[ [ | | |
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Request FACILITY Request Reglnd -l
(Request_Inv)
CCBS Requeged >
msc REECT
User A Network_A Network_B
[ [ | [ | |
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|- CCBS Not Activated FACILITY Reject
(Reject)
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mscACTIVATION
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| | | |
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— — ——
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Hierarchical HM SC

msc CCBS_SERVICE
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msc MONITORING
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Inlineexpression and M SC refer ence expression

msc flop
User_Ini I niti ator Responder
[ ] [ 1 [ 1
Ioopl
| CONre message lost alt time out ]
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— — I—
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| nstance decomposition and generalized ordering

msc DEACTIVATION_DECOMP
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Basic concepts

generd
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Inline expression containing a deadlock

msc opt_inline_expresson
instancel i nstance?
| | I |
opt
ml mi |
| I
instancel Instance2
out ml in._.ml
skip 2@,
ml
O O
endinstancel endinstance?2
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Conditionsasguards

MSC setup_attach

g

( connect_request J

!

J

failure < connection >

(data_transmi ssion]
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MSC connect_request
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L= data(con_resp) | 4CON_regy
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Question 9 - working program (study period 1997 -2000)

Open items to Z.120 to be studied

Bdow we haveliged anumber of areas where we know that further gudy of M SC could improve MSC in the
future. The points listed bel ow the area headlines are examples of what subjects we would gudy under the
area, but those subjects are nat meantto be excluding other topicsin the areas

1.

Non-functional properties

real-Time descriptions such asduration
quality of Service properties such as peaformance, error rates etc

M ethodol ogy

use of MSC in object-ori ented model ling e.g. formalizing use cases
test case gecificati ons
issues related to the use of M SC in close connection with SDL e.g. timer parameters

Data concepts
use of formal data definiti ons in messages, parameters, conditions and actions

Grammar s and exchange formats

improvement of the graphical grammar based e.g. on the study of graph grammar
formalisms

revision of textual grammars including the production of a Common Interchange
Format for MSC

Conditions

strong global condition concept

genera predicatesin conditions

further invedigation of the relation between compostion mechaniams based on
conditions and those based on process algebra operators

Other language issues

remote procedure

synchronous communi cation congruct

grouping of instances

hierarchy of messages

additional M SC operators e.g. disruption, interruption
total ordering of events

gatesin HMSCs
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MSC-2000

®  Control logics
1. Formal description of data
2. Guards on expression alternatives
3. Break-out of loops
4. Continuation conditions

®  Decomposition

Inline expressions and decomposition
MSC references and decomposition
Conditions and decomposition
Interface of the decomposition
Decomposition of messages

Defining a hierarchy of instances

SNk RN =

® Advanced communication primitives
1. Message multicast
2.  Synchronous messages
3. Remote procedures
4. Broadcast

i Real time constructs
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| nstance decomposition described by an M SC r eference

msc instance_decomposition
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UML - Sequence Diagram
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Trangormation into extended M SC-96

msc example
--0- - ob1:C1 0b3:C3 ob4:.C4
alt J
[X>0] foo(x)
"""""""""""""" > ob2C2
doit(z) -
< return() IV_I
l return() N\
[X<0] bar(x)>
doit(w)
r etur n( :[—‘
< return() b
\\_ return()
| ————
<_reurn() P
- | |
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Transformation into extended M SC-96

without construct for remote procedure call

msc example2
s 4 P obl:C1 ob3:C3 ob4:C4
alt J
[X>0] foo(x)
------------------ > ob2:C2
doit(2) >
/
[X<0] bar(x)
doit(w) >
more()
| |
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MSC Quo Vadis?

M essage Sequence Charts

Or

Messy Sequence Charts
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