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Abstract

The CAMOUFLAGE Project is a national german research
initiative led by the Deutsche Telekom. It aims at the
provison of a TINA conform distributed processing
environment based on existing legacy telecommunication
systems. The envisaged target architectureisa switched ATM
network deploying B-1SDN. Using an integrative approach a
mutual stimulation between the TINA technology and the B-
ISDN technology is expected. The paper presents the overall
design of the CaMOUFLAGE DPE, the CMA for the B-ISDN
and gives a detailed description of the B-ISDN based
transport network for operational interactions.

A general mechanism for the introduction of different
interoperability protocols (Open Communication Interface)
to CORBA is proposed. The B-ISDN protocol GFP has been
selected asthe foundation for the implementation for such an
interoperability protocol. It allows not only a fast inter-ORB
communication, but can also - due to its different modes - be
tailored to the actual needs (speed, quality, amount of data).

Within the scope of the Transport Network a Connectivity
Management (CyM) basing on the TINA NRA has been
developed for a B-ISDN environment. Due to the fact that B-
I SDN does contain already parts of the functionality required
by the NRA, CyM is a subset of NRA, extended by additional
objects to control the protocol stacks and the hardware.

Different scenarios for the introduction of CyM have been
specified, requiring only simple or no extensions to the
existing B-1SDN networks.

1. Introduction

In 1993 the TINA-Consortium has been founded with the
mission to ,,... provide a consistent reference architecture for
open telecommunications, encompassing services, opera
tions/management architecture, and technology manage-
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ment* [11]. Today after 5 years of work most parts of the
TINA framework are finished. The task is now to bring the
work into practice by providing platforms supporting TINA
and applications utilizing TINA. Most of the projects dedi-
cated to these areas today are concentrating on the imple-
mentation of the SERVICE ARCHITECTURE (SA) [16] and on
the development of a Distributed Processing Environment
based on the OMG-CORBA ([21], [22]). One among these
projects is TANGRAM [29].

While the projects do conform to the SA, many aspects of
the CONNECTION MANAGEMENT ARCHITECTURE (CMA)
[14] have been omitted. Thisis due to the following facts:

» The CMA did not take into account the architecture of
existing telecommunication networks and technologies.

* CORBA 2.0/I10P has been used by most of the projects as
the baseline kernel transport network, as transport network
for streams proprietary solutions have been applied.

Asaresult, the efficient utilization of legacy communica-
tioninfrastructuresislimited. The new NETWORK RESOURCE
ARCHITECTURE (NRA) [13] is an advancement of the CMA,
going beyond its scope and taking critics into account.

After an initial feasibility study [26] the CAMOUFLAGE
project has been set up between Humboldt University Berlin,
Technical University Ilmenau and Deutsche Telekom AG
with the goal to:

* provide a TINA DPE [15] basing on alegacy communica-
tion infrastructure (B-1SDN),

» enable the re-use of existing software components
(CORBA, TANGRAM-SA),

« develop strategies for a graceful and gradual introduction
of TINA technology.



2. B-ISDN

The B-1SDN protocol suite ([1], [2]) has been developed
with the goal to deploy a connection-oriented signalling
protocol on top of ATM-networks. The B-ISDN signalling
development enlarges the advantages of ATM (scaleability
and time transparency) with the concept of dynamic estab-
lishment, modification and deletion of calls and connec-
tions. Depending on the capability set, B-ISDN supports a
wide range of connections (switched, permanent, semi-per-
manent, point-to-multipoint, point-to-point, multi-party,
multi-connection) ([18], [19], [20]). In contrast to connec-
tionless protocols as I P (Internet Protocol) B-ISDN guaran-
tees connection characteristics for a connection from its
reservation till its explicit release. Due to this guaranteed
Quality-of-Service (QoS), the connection-oriented proper-
ties and the high bandwidth B-ISDN is exceptionally suited
for the application in the area of multimedia.

3. CAMOUFLAGE architecture

The CAMOUFLAGE architecture reflects the integrative
approach applied for the development of a B-ISDN based
TINA-DPE. The whole design aims at a high degree of re-
use of existing components. A CORBA-2 Object Request
Broker will be used as the central building block for the
DPE, and B-ISDN for the interoperability network work
operational interactions and for stream interactions. The
main work of the CAMOUFLAGE project concentrates on the
connection of these two technologies by implementing the
operational interaction transport network as a connection
between CORBA islands and the implementation of a B-
ISDN based CMA for the TN.

Aspects of the SA and DPE Services besides the Object
Communication Support are investigated by CAMOUFLAGE
at this time only marginally. For the future a combination
with other projects, which address these aspectsis foreseen
(TANGRAM). Seen from a session oriented point of view
CAMOUFLAGE can be clearly assigned to the Connectivity
Session.

4. Support for operational object interaction

The principle of operational interactions in TINA is
strongly related to the operation call principles defined by
the OMG. Therefore the application of CORBA isfavoured
by CAMOUFLAGE for the operational interactions between
objects within the same node and the work currently con-
centrates on mechanismsfor the interaction between objects
within different nodes. In other terms this means the provi-
sion of generic mechanisms for an inter-ORB communica
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Figure 1 CAMOUFLAGE and the TINA business model

tion. For inter-ORB communication at the invocation
transport level the OM G has defined the General Inter-ORB
Protocol (GIOP) [21]. At this time, only the TCP/IP based
redlization |1OP of the GIOP is standardized.
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Figure 2 Inter-ORB protocols

With the OMG RFI “Issues for Intelligent Networking
with CORBA* [23], which addresses CORBA/IN interwor-
king aspects and the interconnection of CORBA islands by
IN, the OMG shows one direction for the integration of
CORBA and legacy telecommunication systems.

CAMOUFLAGE extendsthis devel opment by widening the
scopeto theinterconnection of CORBA islandsviaB-1SDN
and aspects of B-ISDN/CORBA interworking. For that pur-



pose anew specialisation - GFPIOP - of the GIOP based on
the B-ISDN Generic Functional Protocol (GFP) was
defined (see Figure 2).

Within an ORB domain, the default ORB transport layer
based on IIOP is applied (see Figure 3). For Inter-ORB
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Figure 3 Usage of GFPIOP

communication via B-ISDN UNI signalling protocols, the
defined GFPIOP protocol is used.

4.1. The Open Communication Interface

A direct inclusion of alternative mappings into the ORB
would require for each protocol new changes to the ORB
core. To be as open as possible and to enable the use of dif-
ferent transport protocols by the same ORB, awell defined
but small interface between the ORB and the transport pro-
tocols for GIOP messages would decouple the ORB from
the underlying interoperability transport network. Such an
approach will also alow the dynamic addition/removal of
transport protocols.

The Open Communication Interface (OCI) is defined
here with the main goal isto provide a generic approach for
the interconnection of DPE nodes using existing telecom-
munication networks and protocols. The OCI is located
between GIOP and the transport protocol for GIOP mes-
sages. Thefunctionalitiesof the OCI are supplied by entities
within the CORBA runtime environment (interfaces
I_CorbaGiopLayer and I_GiopMessageQueue) and
within the transport service (interfaces 1_Transport and
I_GiopMessageQueue) respectively.

The 1_Transport interface provides methods for the
registration, unregistration and modification of objects, for
the creation and modification of address information parts
in object references (Profile Bodies) and for the establish-
ment and release of connections representing a binding to a
particular object.

GIOP Layer
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Figure 4 Interfaces and functional parts of OCI

The 1_corbaGiopLayer interface of the CORBA run-
time environment contains operations for the registration
and unregistration of atransport service. Registrationin this
context denotes the information of the CORBA runtime
environment, that the binding of interfaces by a particular
network technology is available. The
I_GiopMessageQueue interface of the transport service
stores GIOP messages to be sent to other DPE nodes and is
filled up by the GIOP Layer. The 1_gGiopMessageQueue
of the GIOP Layer on the other side stores incoming GIOP
messages and is filled up by the transport service. The
I_GiopMessageQueue provides additional operations to
manage and store GIOP messages within afifo data struc-
ture.

In the following sections these parts will be described in
more detail, including their specificationsin IDL.

a) Registration of transport services

The registerTransport method provided by the
GIOP layer at the1_corbaGiopLayer (Figure5) alowsa
transport service to register itself as an entity, capable to
transfer GIOP messages via connections within a particul ar
network and to provide therefore physical interface binding
representations through this network.

The transport service invokes registerTransport
with its own reference and an indication of the supported
network technology (e.g. TAG_INTERNET IOP for TCP/IP)
asin-parameters and receives an i dentification, under which
thistransport is registered within the CORBA runtime envi-
ronment.

The unregistration of a particular transport services
resultsin the cancellation of all interface bindings provided
by the requesting transport service. The unregister-
Transport method should only be called by the transport
service in case of major network problems.



interface I CorbaGiopLayer
{
// exception definitions omitted
readonly attribute
OCI::I_GiopMessageQueue MessagesToReceive;
OCI::CorbaGiopLayerId id( );
boolean registerTransport
(in I Transport transporter,
in CORBA::IOP::Profileld profileid,
out TransportId id) ;
boolean unRegisterTransport

(in TransportId id )
raises ...;

oneway void handleMessagesToReceive () ;

}i

Figure 5 Methods for transport registration

b) Object Registration/M odification/Unregistration

For the creation of an application object the CORBA run-
time environment provides mechanisms to register this
object within the system. A local unambiguous identifica
tion (object key) will be assigned to that object and an object
adapter is created in order to accept bindings to that object
by clients. The object adapter uses the registerobject
method provided by I_Transport interfaces of one or
multiple previoudly registered transport services to notify,
that incoming GIOP messages with an identification of this
object haveto be sent to the referenced GIOP layer. With the
changeObject method the assignment of anew object key
for aparticular object is possible.

Theunregisterobject method should be called if an
object is deleted or to release existing bindings at the net-
work level.

c) Profile Body Creation/Comparisons

Included in the profile body an object reference contains
location information. These location information may con-
sist of e.g. an IP address and TCP port in case of 11OP, or a
phone number and an object adapter identification in case of
GIOP over ISDN. To create such location information
entries, the operation createProfile of the
I_Transport interface is used by the CORBA runtime
environment. It is called with the identification of the object
(object key) for which the profile body should be created,
and returns a profile body for that object.

d) Connection Establishment/Release

In order to establish a hinding between a client and an
object implementation, the operation connect oOf
I_Transport iSinvoked by the CORBA runtime environ-

interface I Transport

{
// exception and attribute definitions omitted
OCI::TransportId id( );
CORBA: : IOP: : TaggedProfile createProfile
(in OCI::ObjectKey object)
raises ...;
boolean compareProfiles
(in CORBA::IOP::TaggedProfile profilel,
in CORBA: :IOP::TaggedProfile profile2);
boolean registerObject
(in OCI: :ObjectKey key,
in OCI::I CorbaGiopLayer orb) ;
boolean changeObject
(in OCI::ObjectKey old key ,
in OCI::ObjectKey new key)
raises ...;
boolean unregisterObject (in OCI::ObjectKey key)
raises ...;
boolean unregisterCorbaGiopLayer
(in OCI::CorbaGiopLayerId id)
raises ...;
boolean connect
(in CORBA::IOP::TaggedProfile adress,
in OCI::Duration timeout,
out OCI::ConnectionKey conn_ key)
raises ...;
void close (in OCI::ConnectionKey conn_key)
raises ...;

oneway void handleMessagesToSend

(in OCI::ConnectionKey conn_key) ;
}i

Figure 6 Interface specification |_Transport

ment. The implementation of this method depends on the
network technology applied. In case of TCP/IP, an TCP
connection between the clients host and the TCP port of the
object implementation, specified within its object reference
is established, while eg. a bearer independent cal is
requested in case of B-ISDN usage. Parameters of the con-
nect operation are address information (in terms of a pro-
file body) indicating where to reach the object, and a
timeout value of type duration indicating the time frame
withinwhich connect hasto succeed. The operation termi-
nates with a value of type boolean and a connection iden-
tification of type connectionkey, which unambiguously
references this connection. To release a particular connec-
tion, the method close provided by I_Transport hasto
be used.

€) GIOP Message Transfer

After the establishment of a connection, the exchange of
GIOP messages between client and object implementation
ispossible. If aclient requests the execution of an operation
by a server object, a GIOP request message and message
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Figure 7 GIOP message flow at the invoking side

body including the object identification of the server object,
the name of the requested operation, an invocation id and
the operation invocation parameters have to be transmitted
from the client side to the server (Figure 7).

To initiate the transmission of a GIOP Request message,
the CORBA runtime environment uses the method put
(Figure 8) to append a GIOPmessage to the
I GiopMessageQueuel. Such a message consists of a
Request Structure and a connection identification of type
ConnectionKey. The Request structure itself contains
the GIOP Message Header, the GIOP Request Header, a
timeout value of type duration and the parameters of the
requested operation. Finally, the method handleMes-
sagesToSent Of I_Transport iscalled to start the actua
transmission. Alternatively, the put operation may raise an
event, resulting in the start of the transmission of that GIOP
message by the transport service through the connection
referred in the message.

At the object implementation side, the GIOP Request
message is received. Because objects are registered previ-
oudy through the registerobject method of
I _Transport, the appropriate I CorbaGiopLayer and
therefore the appropriate I_GiopMessageQueue Can be
determined by the transport service. The GIoPmessage iS
put into the I_GiopMessageQueue USINg the put opera-
tion and subsequently evaluated by the object adapter,
resulting in the invocation of the requested operation.

If the operation is an interrogation, the its result of it is
transmitted back to the client using the put operation of
I_GiopMessageQueue With a GIOPMessage CONSisting
of areply structure and the connection identification of the
transport service. The rReply structure itself contains a
GIOP Message Header, a GIOP Reply Header, the Reply
body (containing the termination parameters). These com-

interface I_GiopMessageQueue

{

exception queueisempty {};

exception gqueueoverflow {};

boolean isempty ();

void setSize(in unsigned long size);

boolean reset() ;

boolean put( in OCI::GIOPMessage message )
raises ...;

boolean get ( out GIOPMessage message )
raises ...;

}i

Figure 8 Message transfer using a |_GiopMessageQueue

ponents are transmitted back to the client via the identified
connection and are queued in I_GiopMessageQueue Of
the CORBA runtime environment within the clients
domain.

The same mechanism as used for GIOP Request and
Reply will be applied for the remaining GIOP messages.

While the put operation of I_GiopMessageQueue iS
used to append a GIoPMessage t0 the message queue, the
get operation removes the first GzorMessage from it.
With  the  isempty method provided by
I_GiopMessageQueue it iSpossible to check, whether the
gueue is empty or not. The reset operation removes all
entries from a queue and destroys them. With the setsize
method the maximum number of possible entries can be set.
This operation has been defined for optimization purposes.

1. Note, that the queue for GIOP messages to be sent to the network is under control of the transport service, while the queue for GIOP messages

received from the network is under control of the GIOP Layer.



4.2. The GFP inter-ORB protocol

a) The General Functional Protocol

The ITU-T Recommendation Q.2932.1 [2] defines the
GENERIC FUNCTIONAL ProTocoL (GFP) as a common
mechanism for the exchange of information between B-
ISDN-applications at the User Network Interface (UNI).
The procedures defined by the GFP do support additional
basic call characteristics, supplementary services and other
functions independently from or in association with an
existing call/bearer. Reflecting this, the GFP offersits users
three different transport mechanisms:

* bearer-related,

« connectionless bearer-independent (CLBI), and

* connection-oriented, bearer-independent transport
(COBI).

The CLBI and COBI transport mechanismsfit well inthe
operational inter-object communication scenarios of the
TINA architecture. COBI requires the establishment of a
signalling ATM adaptation layer (SAAL) connection and an
assured transport association between a client and a server
signalling application entity. Since COBI initiates a call
establishment, a unique call reference number (i.e. without
bearer connection) is used as ameansto associate unambig-
uously among the related protocol messages. In contrast
with COBI, the CLBI mechanism does not need a transport
association between the signalling applications. Compared
with COBI, the CLBI capability will be easier to imple-
ment, and is expected to be faster concerning the perform-
ance in an environment where a large number of TINA
objects are involved.

At the network node interface (NNI), the function pro-
vided by the GFP at the UNI must be mapped into an equiv-
alent function in the network signalling system. The
Transaction Capabilities Application Part (TCAP) protocol
of the Signalling System No.7 turns out to be very suitable
for that purpose. Within the network several routing strate-
gies can apply, e.g. the Signalling Connection Control Part
(SCCP) or the Message Transfer Part (MTP) routing, which
depends on the kind of addressing.

In[1] the GFPis specified as aredlization of the Remote
Operations Service Element (ROSE), according to the
ITU-T recommendations X.219 [8] and X.880 [9]. ROSE
supports interactive applications in a distributed open sys-
tems environment. In this context, the GFP provides a
means to exchange ROSE Application Protocol Data Units
(APDU) on behalf of signalling applicationsin peer entities.
To carry these APDUS, the GFP uses aspecial kind of Infor-
mation Element (IE) in the signalling protocol messages,
the Facility IE. The basic principles of remote operations
are the following: A remote operation is requested by an
invoking entity, and the invoked entity attempts to perform

the operation and reports the outcome. The supported pro-
tocol procedures for remote operations are:

* invocation,

* return result,

* return error and

* regject.

b) GIOP Mapping onto GFP

In order to use GFP as transport protocol for GIOP mes-
sages a mapping of GIOP onto GFP has been defined by
CAMOUFLAGE. A precondition for objects to be reached
over GFPIOP is an additional tagged profile to their IOR.
This profile contains location and routing information, such
as B-ISDN phone number, interface reference coded by
subaddresses etc. Other information concern the binding
characteristics (transport mode, QoS). A simplified IDL
specification is given in Figure 9.

module GFPIOP

enum GFPTransport {
NotSpecified,
ConnectionlLessBearerIndependent,
ConnectionOrientedBearerIndependent,
BearerRelated};

struct BindingCharacteristics
GFPTransport transport;
// some more QoS characteristics
Vi

enum TypeOfNumber {
unknownTypeOfNumber,
internationalNumber,
nationalNumber,
networkSpecificNumber,
subscriberNumber,
abbreviatedNumber} ;

enum NumberingPlanIdentification {

/* according to national and international
standards like ITU-T E.164 */ };

struct PhoneNumber {
TypeOfNumber numbertype;
NumberingPlanIdentification numberingPlan;
string numberDigits;};

struct ProfileBody ({
Version gfpiop version;
PhoneNumber phonenumber;
BindingCharacteristic binding;
unsigned short boaid;
sequence<octet> object key; }i

}i

Figure 9 GFPIOP profile

Operation invocations and terminations, i.e. the appro-
priate GIOP messages, are mapped onto GFP Facility |IEs
and transmitted by GFP according to the information of the
profile. Dueto the fact that GFP provides different transport
modes, one of these modes has to be selected for the trans-



mission. This may be done within the profile body (binding
characteristics). However, the main problem here was the
development of a method for dynamic selection of one of
the GFP transport mechanisms, if no preferenceis given.

Due to its runtime efficiency, the default transport
mechanism will be connectionless bearer-independent
(CLBI). Incontrast to 1 OP, no advance connection setup for
the invocation of operations is needed. Furthermore, no
instantiation of call handler state machines within the GFP
protocol stack is necessary (see Figure 10).
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Figure 10 Control flow CLBI transport mode

The connection-oriented bearer-independent (COBI)
transport mechanism is used for information exchange
secured by protocol entities. This concerns e.g. explicit
binding of operational interfaces and interactions between
objects managing stream flow connections in the TN. For
the COBI transport mode, the instantiation of call handler
state machines is mandatory. The Facility |E of the initial
COBI-setup protocol message contains the operation invo-
cation request, implying at arrival time of a setup message
at the called side the operation invocation. Furthermore, a
GFP call will be set up. Thetermination of the operation and
further operation invocations are transmitted by facility pro-
tocol messages within that call. On explicit request (e.g.
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Figure 11 Control flow COBI transport mode
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GIOP CloseConnection message) or at the deletion time of

on of the participating objects, the interface binding and
therefore the COBI call will be deleted.

In case of large operation parameters the bearer related
transport mode is selected (see Figure 12), which ensures
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Figure 12 Control flow bearer related mode

the fast and secure transmission of these parameters. An
example for this case is a pure operational implementation
of an ftp service: The invocation of the get-operation will
result in an instantiation of auser connection. The operation
parameters (i.e. the requested files) are submitted over this
connection, while the GIOP message and request/reply
headers are transported viathe facility |1E of the appropriate
protocol signals.

c) Technology aspects

The Camouflage project has prototypically implemented
the GFPIOP aswell asitsrelated protocol stack entities. As
ORB OMNIBROKER was used. Its source code was enhanced
with theaim to

« decide, whether |1OP or GFPIOP will be used for a con-
crete binding,

* interact with objects, which implement the GIOP to GFP
mapping and communication between the ORB and the
GFP protocol stack (GFP service).

The communication between GFP service within the
OMNIBROKER ORB and the GFP protocol stack isbased on
SDL signalswith ASN.1 data parameters.

On the bottom of the protocol stack, objects imple-
mented within a CORBA environment are responsible to
control and manage the ATM hardware. These objects com-
municate with the SAAL protocol entity in terms of SDL
signals. The GFPIOP protocol stack entities and the kind of
communication between these entities is shown in Figure
13.
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Some object services, like naming and object life cycle
service are utilized for boots-trapping and management of
the platform.

The GFPIOP functionality is tested using some OMNI-
BROKER examples and applications developed within the
project, like afile transfer service and a print service (using
the bearer related transport mechanism). The main applica
tion of GFPIOP, especially of the COBI transport mode, is
the communication of objects within the CAMOUFLAGE
Connectivity Management (cf. section 5.), providing the
management framework for stream based object interaction.

4.3. Other transport protocols

Besides the GFP currently also other telecommunication
protocols are investigated by CAMOUFLAGE for their appli-
cation as interoperability transport protocol. This concerns
on one side protocols for N-ISDN [4] and on the other side
protocols from the area of Intelligent Networks (IN, [7]).
Again asimilar approach as done for GFP is feasible here,
basing on the Generic Procedures of Q.932 [5] (N-ISDN)
resp. on TCAP [6] (IN). Moreover, aso the application of
the user-to-user signalling mechanism of N-ISDN seemsto
be a promising candidate.

5. Stream related work - CM A implementation

The TN is an abstraction of the transport network capa-
bilities. Bindings through the TN (stream bindings) are set
up and managed by objects of the communication session
on request of objects of the service session. The communi-
cation session acts again as a client to objects of the connec-
tivity session. Within CAMOUFLAGE the work does
concentrate on the connectivity session.
A general architecture for the connectivity session has
been defined. The starting point was the Connection Man-
agement Architecture defined by TINA-C [13], however to
exploit the capahilities provided by the B-ISDN, thisframe-
work was adapted to the selected technology. A smplified
computational view onthe CAMOUFLAGE connectivity man-
agement (CyM) isgiven in Figure 14.
As it can be seen, the Connection Performer Objects
(CP) arethe access pointsto the protocol stack. Aswell net-
work as user site initiated calls are supported by the CP
objects. A Tandem Connection Manager as defined in the
NRA is not necessary because the ability to cross adminis-
trative borders between subnetworks is part of B-1SDN.
Two additional types of objects have been introduced to
manage and control the communication hard- and software:
« ECU (Equipment Control Unit) controlsthe ATM switch,
the ATM cards of the CPE and other special hardware
components,

* NEM (Network Element Manager) controls and manages
the components of the protocoal.
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The CP objects do mark the borderline between the two
technologies applied for the implementation:

« All objects of the Connectivity session are specified using
IDL resp. ODL [12] and implemented in C++.

« All protocol objects are specified using SDL-92 ([10],
[217]) (as SDL-blocks) and then automatically translated to
C++.

Additionally the CP specifications serve as ODL-wrap-
pers for the protocol objects, to integrate the protocol into
the overall architecture.

5.1. Research Status and Availability of Products

The concept of an open communication interfaceis stud-
ied within the project in cooperation with Object Oriented
Concepts Inc. While Object Oriented Concepts Inc. pro-
vides the ORB implementation part, the CAMOUFLAGE/
SIGTINAL project develops prototypes of transport serv-
icesfor the B-ISDN, N-ISDN and in future also for IN. The
protocol parts have been specified in SDL and tested using
the SITE SDL simulator [24]. All SDL components are
automatically trandated with SITE to C++, which is aso
the programming language for non-SDL components.

6. Conclusion

An integrative approach to introduce TINA ensures the
investments of the telecommunication industry in their net-
works and communication software by keeping on the same

time pace with the new developments in communication
and information technology. The CAMOUFLAGE project
does cater this need by combining the advantages of TINA
with the advantages of B-1SDN to enable interworking and
interoperability. A set of deployment scenariosfor the grad-
ual introduction of the CAMOUFLAGE architecture has been
defined enabling the Deutsche Telekom a step-wise transi-
tion to TINA. These scenarios range from a deployment
without any changes to the network up to the explicit inte-
gration of DPE and CMA functionality into the public B-
ISDN network.

Currently CAMOUFLAGE is in its prototype phase, the
next tasks will be the test under real-life conditions on a
ATM platform and the integration of CAMOUFLAGE and
TANGRAM. CAMOUFLAGE cooperates with other european
projects within the EURESCOM Project P715 and partici-
pates in the TINA-DPE working group.
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