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Specify services than can run safely on Internet
telephony servers

- Based on Call processing framework and language
XML schema (Lennox et al. 2004)

Designs can be considered valid and well-formed
right from the design stage

Language uses concepts familiar to the service
developer

- Using concepts like: Switches, Locations and Signaling
actions etc.

Generate full service from the model

Creation of new services 6 times faster compared to
manual practices
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Call forwarding if receiver is busy or does not answer
Information address service

— During office hours call will be forwarded to the sales
persons. Outside office hours, caller will get a company’s
webpage

Intelligent user location with media knowledge

A computational model of a CPL specification is a list of
condition and action pairs

- If system condition matches a condition => corresponding
action or actions are performed
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\MetaEdit\MetaEdit~ MWB 4.0\re ports\Sample. xml
File Edit Wiew Favorites

Microsoft Internet Explorer
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«<7uml version="1.0" 7>

<!=- DOCTYPE cpl PUBLIC "-//IETF//DTD RFCxxxx CPL 1.0//EN" "cpl.dcd”
- <cpl=

- =subaction id="voicemail"=
- <location url=
<radirect /=
</locations
</subactions
- <incoming>

p:jones@voicemail.example.com">

- <zaddress-switch field="origin" subfie/d="host">
- zaddress subdomain-of="example.com"

- <location url="sip:jones@example.fi' priority="3" clear="No">

- <proxy timeout="10" recurse="No" ordering="Parallel">
- <busy>

<sub ref="voicemail" /=
</busy>
- «failure>
<sub ref="voicemail" /=
«/failures
- =noanswers
<sub ref="voicemail" /=
</hoanswers
</proxy>
</locationz
</address>
- «<otherwise>
=sub ref="voicemail" />
«/otherwises

&] Done

-
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d My Computer
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Editors (diagram, matrix, table), browsers, generators,
multi-user, multi-project, multi-platform environment

Method easy and safe to maintain and share
- Shared new language versions, updates models already made
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Address-switch | location | | proxy |-------- \
Call-->| field: origin ->| url: sip:jones@ |->|timeout:| timeout|
subfield: host | / | example.com | | 10s I |
————————————————— / | | | failure|
subdomain-of: | [-------- |
example. com |
otherwise 2
\|. Voicemail
->| location _
url: sip:jones@ redirect

Idea of the modeling |
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Signaling actions (cause events that a CPL server can
perform)

- E.g. “proxy/redirect/reject incoming call”

Switches (choices/conditions for address, language,
string, time and priority)

Locations (modifying the call location information)
Non-signaling actions (Mail, Log)
Relationships (flow, otherwise, session phase,...)

Model should be a tree, no cyclic structures allowed
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CPL objects CPL bindings
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New service required: “Reject all anonymous calls”
- Reject object type undefined

Defining a new object type to the CPL: ‘Reject’

- Properties

- Symbol

- Bindings

- Constraints

Modifying the XML generation script

- Debugging

Testing with sample model
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Reject definition in DTD

=IELEMENT reject EMPTY =
=l-The value of "status” is (busy|notfound|reject|error), or a SIP

<IATTLIST reject

4o-fxx status. —=

stalus  CDATA
reason  CDATA

Reject immediately terminates the call processing
execution. Reject has only incoming flows

Reject object has two arguments: ‘status’ and ‘reason’

Status: code to return (required, fixed values:
‘busy’, ‘notfound’, ‘reject’ or ‘error’)

Reason: phrase to return (optional): Specifies the
reason for the rejection
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KE Call Processing Language: Anonymous call reject, 18. maaliskuu 2009, 11:08
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‘Reject’ added to the model
Allows immediate testing in the real model

Automatically follows all the rules given in the
metamodel (bindings, constraints, uniqueness etc.)
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Expected XML output of Reject object

<reject status=" status_val ue"reason=* reason_val ue"/>

Code generation script for Reject object:

Report '_reject’

/* Reports the Reject object */

'<reject status="':Status; " reason="':Reason; ' "/>' newline
endreport

G enera ted COd [SIl = c:\bocuments and Settings\janne METAWMy Docume nts\WietaE dit+ 4. S\reportstnomymous .... (= | (B[

& J = | s C:\Documents and Settingstjanne METAMy Docun ¥ || 43| X | |00k [[2]-

Fle Edt view Favorites Tooks Hel

w o !ﬁ[:\DncumentsandSett\ngs\lanr\e‘METR\MyDnm‘ | fd - B @ - [GhPags - 3 Toss - @
-
<?xml version="1,0" encoding="UTF-8" ?> F
<l=- DOCTYPE cpl PUBLIC "-//IETF//DTD RFCxxxx CPL 1.0//EN" "epl.dedr —->
Zecpl>
_ <incomings
- <address-switch field="origin" subfield="user">

- addrees et

<reject status='reject” reason="I don't accept anonymous calls' /=

</address-switch>
</incaming>
</cpl> =
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Proof-of-concept within 2 days (80% of the
metamodel concepts)

XML generator 2 days

Tested with the 20 different sample services modelled
(XML descriptions found from the specification)

Later the CPL metamodel and XML&Checkings
generators were extended.

CPL language and generators were tested with
another 20 sample service descriptions

Total time ~11 working days
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Use domain concepts directly as modeling constructs

- already known and used

- established semantics exist

- natural to operate with

- easy to understand and remember
Apply suitable computational model(s) as a starting point
Define as a metamodel, test with a tool

Build iteratively: define part of language, model with it,
modify and extend further, model again...
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Vital for acceptance and usability
Symbols can vary from boxes to photorealism

- Best to resemble closely the actual domain
representation

- Worst is having everything a box and special text to
show the difference (cf. stereotypes)

- Design information needs space: compromise

Don’t create notation from scratch

- Use known/existing elements (and, or, start, stop etc)

Hint: ask users to define the notation

- It is much easier to introduce their own language than
something you created

- Remember also model readers

e managers, test engineers, customers, deployment,
configuration, packaging and even sales
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Make generator for your situation only
- Trying to make general purpose generator often fails
Put domain rules up-front to the language
— Generator definition becomes easier when the input is
correct
— Models should be impossible to draw wrongly for
generation
Keep generator modular to reflect changes
- e.g. structure generator based on modeling languages,
generated files, modeling concepts
Make generated code readable (“good looking”)
- To be used later while debugging the code, executing it in
a simulator, and while implementing the generator
- Follow good coding standards, include comments, have
data to link back to models (e.g. in comment or via e.g.
simulator)
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Different levels of code to integrate
- Other generated code
- Domain framework, components, platform functions
- Hand-made code
Separation of generated and non-generated code
- Best to keep them in separate files (or sections in files)
Generated code...
- can call existing code, instantiate data structures
- can be called from existing code M odéel
- can be subclassed from existing code
- can form base classes

\ 4

Generated code
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Checking completeness and uniformity
Configuration
Testing and analysis

Automated build - automating compile and
execution

Metrics

Help text

User guides
Documentation and review
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