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METHOD AND APPARATUS FOR
AUTOMATICALLY GENERATING CALL FLOW
TEST SCRIPTS

[0001] This application is a continuation of U.S. patent
application Ser. No. 11/025,443 filed Dec. 29, 2004 (now
allowed), the contents of which are incorporated herein by
reference.

FIELD OF THE INVENTION

[0002] The invention relates to the field of communication
networks and, more specifically, to call flow test script
generation.

BACKGROUND OF THE INVENTION

[0003] As service providers continue to deploy and
upgrade network infrastructures in support of voice-over-
Internet-Protocol (VOIP) traffic, network infrastructures are
rapidly becoming more complex. In addition to the poten-
tially large number of deployed network components, the
network infrastructures are complex in that IP network
components are increasingly being deployed not only in
support of IP-to-IP communications, but for interfacing to
other networks (e.g., Publicly Switched Telephone Net-
works) as well. This situation is exacerbated by use of
network components provided by numerous equipment ven-
dors, especially since some network components are still
relatively undeveloped with respect to reliability and scale.

[0004] In order to certify proposed network services, ser-
vice providers often subject the proposed network services
to a myriad of call flows to ensure that the proposed network
services work for every potential call flow requested by
customers in the production network. Unfortunately, iden-
tification of every potential call flow is quite difficult.
Furthermore, development of test scripts for testing the call
flows is complex. As such, service provider call flow testing
personnel are often unable to perform the extensive evalu-
ation of complex call flows that may occur in the production
environment due to a lack of insufficient processes for
performing such extensive evaluation.

[0005] Accordingly, a need exists in the art for a method
and apparatus for generating at least one call flow test script
for certifying at least one service prior to deployment of the
service for supporting customer traffic.

SUMMARY OF THE INVENTION

[0006] In one embodiment, the invention comprises a
method and apparatus for generating at least one test script
for testing at least one service. Specifically, the method
comprises obtaining information associated with at least one
call flow associated with the at least one service, automati-
cally constructing a call flow representation using the infor-
mation, and automatically generating the at least one test
script, wherein the at least one test script is generated using
at least a portion of the call flow representation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The teachings of the present invention can be
readily understood by considering the following detailed
description in conjunction with the accompanying drawings,
in which:
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[0008] FIG. 1 depicts a high level block diagram of an
Internet Protocol (IP) network architecture;

[0009] FIG. 2 depicts a flow diagram of a method accord-
ing to one embodiment of the invention;

[0010] FIG. 3 depicts a detailed flow diagram of the
method depicted in FIG. 2;

[0011] FIG. 4 depicts an exemplary user interface accord-
ing to the present invention; and

[0012] FIG. 5 depicts a high level block diagram of a
general purpose computer suitable for use in performing the
functions described herein.

[0013] To facilitate understanding, identical reference
numerals have been used, where possible, to designate
identical elements that are common to the figures.

DETAILED DESCRIPTION OF THE
INVENTION

[0014] The invention is discussed in the context of an
Internet Protocol (IP) network architecture comprising a
plurality of routers and a plurality of user terminals; how-
ever, the methodology of the invention can readily be
applied to other network architectures and technologies. An
IP network is broadly defined as a network that uses Internet
Protocol to exchange data packets. A VOIP network is
broadly defined as a network that is capable of carrying
voice signals as packetized data over an IP network. APSTN
is broadly defined as a concatenation of circuit-switched
telephone systems for carrying voice signals.

[0015] In general, the present invention enables a service
provider to design a call flow for testing at least one network
service, to construct a representation of the call flow, and to
generate at least one test script using the call flow repre-
sentation. By enabling a service provider to design complex
call flows using graphical representations of various service
features, service interactions, call flow messages, call han-
dling treatments, and like parameters, the present invention
affords the service provider significant flexibility in design-
ing numerous call flows for testing numerous potential
network services. As such, the present invention obviates the
need for a service provider to assume the risks (e.g., of
uncovering customer-impacting service problems in a live
network) associated with deploying untested network ser-
vices.

[0016] FIG. 1 depicts a high level block diagram of an
Internet Protocol (IP) network architecture. Specifically, IP
network architecture 100 of FIG. 1 comprises IP network
102, a plurality of access networks (ANs) 104 (collectively,
ANs 104), a plurality of network endpoints 106 (collec-
tively, network endpoints 106), and a test script generation
system (TSGS) 108. The IP network 102 comprises a
plurality of core elements (CEs) 110 (collectively, CEs 110),
a plurality of border elements (BEs) 112 (collectively, BEs
112), a plurality of resource servers (RSs) 120 (collectively,
RSs 120), and a plurality of service elements (SEs) 130
(collectively, SEs 130). The CEs 110, BEs 112, RSs 120, and
SEs 130 are collectively denoted as network components.

[0017] In general, the CEs 110 comprise network elements
(such as routers, switches, and the like) over which network
traffic is carried between the BEs 112. In one embodiment,
at least a portion of the CEs 110 may comprise call control
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elements (CCEs) for managing and interacting with the BEs
112 (e.g., monitoring respective congestion levels of the BEs
112), setting up and tearing down call legs in IP network
102, enforcing various routing policies, instructing the BEs
112 to redirect media channels associated with a particular
call to a different destination, communicating with other IP
networks (not depicted), and providing like functionality.

[0018] The BEs 112 may comprise network elements
(such as routers, switches, and the like) through which
various AN (illustratively, ANs 104) and network endpoints
connect to a service provider network (illustratively, IP
network 102). In one embodiment, the BEs 112 may perform
functions such as routing, call admission control (CAC),
media control, security, signaling, and the like. For example,
a BE may translate between Session Initiation Protocol (SIP)
and various access protocols, enforce security to prevent
unauthorized access to IP network 102, enforce admission
policies in accordance with CAC (such as call gapping, call
limiting, and the like), detect Dual Tone Multi-Frequency
(DTMF) and like in-band user requests, redirect media
streams, and the like.

[0019] In one embodiment, at least one of the BEs 112
may comprise a network gateway BE for controlling traffic
between a circuit-switched network and packet-switched IP
network 102. In another embodiment, at least one of the BEs
112 may comprise a Media Gateway Control Protocol
(MGCP) BE for controlling traffic between a MGCP net-
work and IP network 102. In another embodiment, at least
one of the BEs 112 may comprise a SIP BE for controlling
network traffic between a SIP-based network and IP network
102. In another embodiment, at least one of the BEs 112 may
comprise a H.323 BE for controlling traffic between a H.323
customer premise equipment (CPE) gateway network and IP
network 102.

[0020] As depicted in FIG. 1 the ANs 104 communicate
with IP network 102 via a respective plurality of commu-
nication links (CLs) 103 (collectively, CLs 103). The net-
work endpoints 106 communicate with the ANs 104 via a
respective plurality of access communication links (ACLs)
105 (collectively, ACLs 105). As described herein, the ANs
104 may comprise a PSTN, a digital subscriber line (DSL)
network, a cable network, a partner IP network and like
access networks. As such, the network endpoints 106 may
comprise TDM phones, IP phones, SIP phones, computers,
and like network endpoints for initiating and receiving
phone calls over IP network 102.

[0021] As depicted in FIG. 1, the RSs 120 comprise a
media server 122, an E-911 server 124, and a CALEA server
126. The media server 122 may handle and terminate media
streams, providing functions such as announcement, DTMEF,
automatic speech recognition (ASR), call bridging, and like
functionality. The E-911 server 124 may route emergency
calls to appropriate Public Safety Answering Points
(PSAPs). The CALEA server 126 may intercept various
communications for law enforcement. Although not
depicted, additional RSs may be deployed in IP network
102.

[0022] As depicted in FIG. 1, the SEs 130 comprise a call
admission controller (CAC) 132, a network routing engine
(NRE) 134, a service broker (SB) 136, and a user profile
engine (UPE) 138. The CAC 132 may provide admission
policy enforcement, capacity management, congestion con-
trol, network address translation (NAT), and like function-
ality. The NRE 134 may provide route information to the
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CEs 110 and BEs 112 for establishing call legs between
source and destination BEs. The NRE 134 may translate
network addresses to IP addresses. The SB 136 may provide
addresses to CEs operating as CCEs. The UPE 138 main-
tains user profiles comprising user data (e.g., registered
device information, presence information, and like user
data).

[0023] Although three RSs and four SEs are depicted and
described herein, those skilled in the art will appreciate that
fewer or more RSs and SEs may be utilized by IP network
102 for providing various IP-based services. Similarly,
although depicted as communicating with a portion of the
CEs 110 and BEs 112, RSs 120 and SEs 130 may commu-
nicate with other network components within IP network
102, with the ANs 104, and with other networks and network
components (not depicted). Furthermore, although depicted
as physically centralized, it should be noted that at least a
portion of the RSs 120 and SEs 130 may be physically
and/or logically distributed across a variety of systems.

[0024] As depicted in FIG. 1, the CEs 110 and the BEs 112
communicate via a plurality of core communication links
114. Although not depicted, it should be noted that each of
the CEs 110 may maintain respective SIP sessions with each
of'the BEs 112. Similarly, as depicted in FIG. 1, the RSs 120
and SEs 130 maintain a plurality of SIP sessions 118 with a
portion of the CEs 110 and BEs 112. Although specific
configurations of communication links and SIP sessions are
depicted, those skilled in the art will appreciate that fewer or
more communication links and SIP sessions may be used,
and that the various network components and access net-
works may communicate via other associated networks and
network equipment (not depicted).

[0025] As depicted in FIG. 1 and described herein, TSGS
108 comprises a system for obtaining information associated
with at least one call flow, automatically constructing a call
flow representation using the information, and automatically
generating at least one test script, where the at least one test
script is generated using at least a portion of the call flow
representation. As such, in one embodiment, at least a
portion of the methodologies of the present invention may
be performed by TSGS 108. As depicted in FIG. 1, TSGS
108 communicates with IP network 102 via communication
link 107. In one embodiment, TSGS 108 may communicate
with IP network 102 via additional communication links and
associated network equipment (not depicted).

[0026] Although a specific network topology is depicted
and described with respect to FIG. 1, those skilled in the art
will appreciate that the IP network architecture 100 of FIG.
1 may be implemented using a variety of network topologies
without deviating from the scope of the present invention.
As such, although specific numbers of ANs 104, network
endpoints 106, CEs 110, BEs 112, RSs 120, and SEs 130 are
depicted and described with respect to FIG. 1, it should be
noted that fewer or more ANs 104, network endpoints 106,
CEs 110, BEs 112, RSs 120, and SEs 130 may be deployed.
Similarly, although one TSGS 108 is depicted, a plurality of
TSGSs may be used for implementing the methodologies of
the present invention.

[0027] FIG. 2 depicts a flow diagram of a method accord-
ing to one embodiment of the invention. Specifically,
method 200 of FIG. 2 comprises a method for generating at
least one test script for testing at least one service. The
method 200 is entered at step 202 and proceeds to step 204.
At step 204, information associated with at least one call
flow associated with the at least one service is obtained. At
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step 206, a call flow representation is automatically con-
structed using the obtained information. In one embodiment,
automatic construction may comprise assessing a priority of
at least one factor and constructing the call flow represen-
tation in accordance with the priority of the at least one
factor. At step 208, the at least one test script is automatically
generated using at least a portion of the call flow represen-
tation. The method 200 then proceeds to step 210 where
method 200 ends.

[0028] In one embodiment, automatic construction may
comprise assessing a priority of at least one factor and
constructing the call flow representation in accordance with
the priority of the at least one factor. In another embodiment,
automatic construction may comprise identifying at least
one network endpoint associated with the at least one call
flow, identifying at least one network component associated
with the at least one call flow, and determining at least one
call flow sequence comprising at least one call flow action,
where the call flow sequence provides the at least one
service to the at least one network endpoint using the at least
one network component. In one embodiment, automatic
generation may comprise processing the at least one call
flow sequence for identifying at least one call flow action,
adapting the at least one call flow action for forming at least
one command, and organizing the at least one command for
forming the at least one test script.

[0029] FIG. 3 depicts a detailed flow diagram of the
method depicted in FIG. 2. As such, a single step as depicted
in FIG. 2 may correspond to multiple steps as depicted in
FIG. 3. Specifically, method 300 of FIG. 3 comprises a
method for generating at least one test script for testing at
least one service. Although depicted as being performed
serially, those skilled in the art will appreciate that at least
a portion of the steps of method 300 may be performed
contemporaneously. The method 300 is entered at step 302
and proceeds to step 304.

[0030] At step 304, information associated with at least
one call flow associated with the at least one service is
obtained. In general, a call flow may comprise a sequence of
actions performed during call setup, performed in response
to network service requests by network endpoints, and the
like. In one embodiment, a call flow may comprise at least
one of: at least one call setup message and at least one call
handling treatment. In one embodiment, the obtained infor-
mation may comprise any information capable of being
processed during automatic construction of a call flow
representation. In one embodiment, the obtained informa-
tion may comprise at least one network parameter, at least
one service parameter, and at least one call flow parameter.
In one embodiment, a call flow parameter may comprise at
least one of: at least one call setup message, at least one call
handling treatment, and like call flow parameters.

[0031] In one embodiment, the at least one network
parameter may comprise at least one of: at least one network
endpoint associated with a call (e.g., one of the network
endpoints 106), at least one network component associated
with a call (e.g., an ingress BE 116 and an egress BE 116 for
carrying a call over IP network 102), and like network
parameters associated with a call flow. In one embodiment,
a network parameter comprises network information (e.g.,
network configuration information, network component
information, network connectivity information, and like
network information).

[0032] Inoneembodiment, the at least one service param-
eter may comprise at least one of: at least one network
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service type, at least one service message received and
processed by a RS (e.g., one of the RSs 120) for providing
a requested service, at least one service request response
message initiated by a RS, at least one service message
received and processed by a SE (e.g., one of the SEs 130) for
providing a requested service, at least one service request
response message initiated by a SE, at least one quality of
service parameter, and like service parameters associated
with the at least one service requested by a network end-
point.

[0033] In one embodiment, a call setup message may
comprise a message between a network endpoint and a
network component, a message between network compo-
nents, and like exchanges associated with establishing calls,
accessing network services, and the like. For example, a call
setup message may comprise a message between a network
endpoint and a network component (e.g., a message initiated
from one of the network endpoints 106 to one of the BEs 116
for establishing a connection with another one of the net-
work endpoints 106). In another example, a call setup
message may comprise signaling between network compo-
nents (e.g., SIP call setup signaling from a CE 110 to an
egress BE 112 associated with a network endpoint to which
the call was initiated).

[0034] In one embodiment, a call handling treatment may
comprise at least one response associated with an identified
network condition. In one such embodiment, a call handling
treatment may comprise at least one response procedure
associated with a network service request initiated by a
network endpoint. In one example, a call handling treatment
may comprise transferring a call setup request to a voice-
mail server in response to an indication that a called network
endpoint is non-responsive (i.e., that the called user does not
answer the incoming call). In another example, a call
handling treatment may comprise establishing a session with
CALEA server 126 upon determining that the call is initiated
by a network endpoint for which call recordation is sched-
uled.

[0035] In one embodiment, at least a portion the informa-
tion associated with a call flow may be received from at least
one user via a user interface. For example, at least a portion
of the information associated with the call flow may be
obtained in response to actuation of various entry means via
a user interface. For example, a user may select network
endpoints between which a call is established using point-
and-click operations. In another example, a user may select
network elements over which the call is established using
point-and-click operations. In another example, a user may
select RSs and SEs for providing at least one service to the
network endpoints. In another example, a user may apply
service features to various network components by drag-
ging-and-dropping graphical icons representative of the ser-
vice features onto respective graphical icons representative
of the network components.

[0036] In one embodiment, at least a portion of the infor-
mation associated with a call flow may be retrieved from at
least one local database, memory, and like storage compo-
nents. In another embodiment, at least a portion of the
information associated with a call flow may be received
from at least one remote system. As such, information is
obtained from at least one of a user interface, a local storage
medium, a remote storage medium, and the like. In one
embodiment, the obtained information may be stored in at
least one of a memory, database, and like components for
storing call flow information.
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[0037] At step 306, at least one network endpoint associ-
ated with the at least one call flow is identified. In one
embodiment, the at least one network endpoint may be
identified using a call flow type associated with the at least
one call flow. For example, generation of a call flow test
script for testing call establishment between SIP phones
using G.726 transcoding may result in selection of two
network endpoints comprising SIP phones supporting G.726
transcoding. In another embodiment, the at least one net-
work endpoint may be identified based on actuation of entry
means by a user via a user interface. For example, a user may
select two network endpoints using a point-and-click opera-
tion in a graphical user interface on which a network is
displayed.

[0038] At step 308, at least one network component asso-
ciated with the at least one call flow is identified. In one
embodiment, the at least one network component may be
identified using a call flow type associated with the at least
one call flow. As described herein, a network component
may comprise a BE, a CE, a RS, a SE, and like network
components useful for completing call flows and supporting
network service requests. For example, generation of a test
script for testing call setup between two SIP phones may
result in selection of two BEs associated with the respective
SIP phones, a CE associated with the selected BEs, and a
CAC (illustratively, CAC 132) for performing call admis-
sion control during call setup call flow processing. In
another embodiment, the at least one network component
may be identified based on actuation of entry means by a
user via a user interface (e.g., using point-and-click opera-
tions in a graphical user interface).

[0039] At step 310, at least one call flow sequence is
determined. In one embodiment, a call flow sequence is
operable for providing at least one service to at least one
network endpoint using at least one network component. In
one embodiment, the at least one call flow sequence com-
prises at least one call flow action. At step 312, a determi-
nation is made as to whether automatic construction of the
call flow representation is complete. If construction of the
call flow representation is not complete, method 300 returns
to step 304. If construction of the call flow representation is
complete, method 300 proceeds to step 314.

[0040] Tt should be noted that automatic construction of a
call flow representation may be performed according to
steps 306, 308, and 310, as described herein. In one embodi-
ment, a call flow representation may comprise a logically
simulated call flow substantially similar to an actual call
flow achieved in a physical network. In one embodiment,
automatic construction of a call flow representation may
comprise assessing a priority of at least one factor and
constructing the call flow representation in accordance with
the priority of the at least one factor. In one embodiment, the
at least one factor may comprise at least one automatic
construction factor, such as a service type, a call model, a
call flow type, a reliability target, a cost target, and like
factors.

[0041] Inone embodiment, automatic construction factors
may be assessed in order to prioritize the application of the
automatic construction factors to the construction of a call
flow representation. For example, the reliability target factor
may be assigned the highest priority for service providers
attempting to generate a comprehensive suite of call flow
test scripts, while the cost target factor may be assigned a
relatively low priority. On the other hand, for example, the
cost target may be assigned the highest priority for a service
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provider attempting to generate a minimal suite of call flow
test scripts, while the call flow type factor may be assigned
a relatively low priority.

[0042] 1t should be noted that a plurality of automatic
construction factors may be assessed during automatic con-
struction of a call flow representation. For example, service
type may be assessed first, from which an optimum number
of network endpoints and an optimum number of network
components may be determined (e.g., ten network endpoints
and ten network components are required in order to com-
prehensively test a conference call service). The optimum
number of network endpoints and optimum number of
network components may be determined according to at
least one service attribute relating the service type to an
average number of network endpoints and an average num-
ber of network components.

[0043] Upon determination of the optimum number of
network endpoints and optimum number of network com-
ponents, the reliability target may be assessed next, from
which a subset of the optimum number of network endpoints
and optimum number of network components may be
selected. For example, a reliability target of 80% may result
in a determination that five of the ten identified network
endpoints and seven of the ten network components may be
used for generating a call flow representation. Upon deter-
mination of the number of network endpoints and number of
network components required to support the 80% reliability
target, the call flow type may be assessed next, from which
the associated call flow actions required to implement the
call flow may be determined.

[0044] As such, by prioritizing at least a portion of the
automatic construction factors, and constructing the call
flow representation by considering each of the automatic
construction factors according to the assigned priority, pro-
cessing may be performed for automatically constructing a
call flow representation. Although described with respect to
specific automatic construction factors, it should be noted
that fewer or more automatic construction factors may be
used. Similarly, although described above with respect to a
specific priority order with which the automatic construction
factors are assessed, automatic construction factors may be
assessed in a variety of priority orders. In one embodiment,
automatic construction of the call flow representation may
further comprise generating a graphical representation of the
call flow for display to the user via a graphical user interface.

[0045] At step 314, the at least one call flow sequence is
processed for identifying the at least one call flow action. In
one embodiment, a call flow action comprises at least one of:
at least one call flow message and at least one call flow
process. In one embodiment, a call flow message comprises
at least one of: at least one call setup message and at least
one call handling treatment. For example, in one embodi-
ment, a simple call flow sequence for establishing a con-
nection between two network endpoints may comprise a
plurality of call flow actions. In this example, the plurality
of call flow actions may comprise call flow message gen-
eration, call flow message transmission, and call flow mes-
sage processing. In one embodiment, a call flow process
comprises processing performed in response to at least one
of: a call flow message, a call handling treatment, a call flow
action, and the like.

[0046] In this example, a first call flow action may com-
prise generation of a call setup message by a calling network
endpoint, and transmission of the call setup message to an
ingress BE (illustratively, one of the BEs 112) associated
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with the calling network endpoint. A second call flow action
may comprise receiving and forwarding the call setup mes-
sage from the ingress BE to a CE (illustratively, one of the
CEs 110). A third call flow action may comprise receiving
and forwarding the call setup message from the CE to CAC
132 via one of the SIP sessions 118. A fourth call flow action
may comprise a call flow process (i.e., processing the call
setup message for determining an egress BE associated with
the called network endpoint).

[0047] A fifth call flow action may comprise generation of
an egress BE selection message, and transmission of the
egress BE selection message from CAC 132 to the CE via
one of the SIP sessions 118. A sixth call flow action may
comprise receiving and processing the egress BE selection
message for identifying the egress BE. A seventh call flow
action may comprise forwarding the call setup message to
the egress BE specified in the egress BE selection message.
An eighth call flow action may comprise a call flow process
(i.e., processing the call setup message for determining the
called network endpoint). A ninth call flow action may
comprise signaling the called network endpoint to provide
an indication of an incoming call.

[0048] At step 316, the at least one call flow action is
adapted for forming at least one command operable for
testing the at least one service. In general, a command
comprises a computer-readable instruction for performing at
least one task. In one embodiment, a command comprises a
computer-readable instruction for generating at least one call
flow message, for processing at least one call flow message,
for generating at least one call flow response message, and
like commands associated with call flows, call handling
treatments, call flow actions, call flow sequences, service
parameters, and the like.

[0049] At step 318, the at least one command is organized
to form the at least one test script. In one embodiment,
ordering of the at least one command in a call flow test script
may be performed according to the ordering of the associ-
ated call flow actions in that call flow sequence. At step 320,
a determination is made as to whether automatic generation
of the test script is complete. If generation of the test script
is not complete, method 300 returns to step 312, at which
point at determination is made as to whether automatic
construction of the call flow representation is complete. If
generation of the test script is complete, method 300 pro-
ceeds to step 322 where method 300 ends.

[0050] Although one simple call flow for establishing a
connection between two network endpoints is described
herein, the methodologies of the present invention may be
utilized for automatic generation of test scripts for various
other call flows. Such call flows may comprise conference
call setup flows, voicemail access flows, call forwarding
flows, call waiting flows, broadcast call flows, and like call
flows. Furthermore, the methodologies of the present inven-
tion may be used for call flow test script generation for
testing various other network features, network services, and
the like, such as testing network endpoint transcoding capa-
bilities, testing BE/CE routing and signaling capabilities,
testing RS/SE service feature capabilities, and the like.

[0051] FIG. 4 depicts an exemplary user interface accord-
ing to the present invention. Specifically, exemplary user
interface 400 comprises a menu portion (MP) 402, a toolbar
portion (TP) 410, a network display portion (NDP) 420, and
a test script results portion (TSRP) 430. The NDP 420 and
TSRP 430 comprise respective scroll bars 422 and 432.
Furthermore, display window adjustor 440 is adjustable for
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modifying the respective sizes of NDP 420 and TSRP 430.
As depicted in FIG. 4, MP 402 comprises standard menu
functions as known in the art.

[0052] The MP 402 and TP 410 comprise data entry means
for entering network design information, prioritizing call
flow factors, selecting call flow types, entering call flow
design information, specifying call flow actions, and per-
forming like call flow data entry functions. As such, at least
one of MP 402 and TP 410 may comprise data entry means
for specifying network design information, such as network
configuration information, network element information,
network connectivity information, and like information. For
example, a call flow type may be selectable via a drop-down
list, by selecting a radio-button and associated “Submit”
button, and like means of selecting and submitting informa-
tion via a graphical user interface.

[0053] In another embodiment, for example, network
components may be available from TP 410 such that a user
may drag-and-drop the network components from TP 410
onto NDP 420. In another embodiment, the network com-
ponents available from MP 402 and, optionally, from TP 410
may comprise various network component types and ven-
dor-specific network components. For example, a user may
first select a network element type (such as border element,
core element, and like network element types) from a first
drop-down list. Upon selection of the network element type,
a second drop-down list of corresponding vendor-specific
equipment within that category is populated, enabling the
user to select vendor-specific network elements.

[0054] In one embodiment, at least a portion of the auto-
matically generated call flow representation is displayed in
NDP 420. Using MP 402 and TP 410, a user may supplement
the call flow representation with additional information
(e.g., network elements, service elements, call flow actions,
quality of service parameters, and the like). In another
embodiment, details of the call flow representation may be
accessed via NDP 420. For example, a user may be provided
with drill-down capabilities such that by double-clicking a
network component, service logic representation, and the
like, additional information associated with the network
component is displayed to the user. In another embodiment,
for example, a user may highlight a network component and
select an action (e.g., “View Details™) from at least one of
MP 402 and TP 410.

[0055] At least a portion of the processing for automati-
cally generating at least one test script may be initiated via
exemplary user interface 400. For example, a user may
select a “GENERATE TEST SCRIPT” link, resulting in
automatic generation of at least one test script for testing at
least one call flow represented in NDP 420. In one embodi-
ment, test script generation results are displayed in TSRP
430. For example, at least one test script generated using the
call flow representation in NDP 420 may be displayed. In
one embodiment, display of a test script may comprise
displaying the specific computer-readable software instruc-
tions (commands) generated using the call flow representa-
tion.

[0056] Although described herein with respect to various
means of viewing, selecting, defining, and submitting infor-
mation, those skilled in the art will appreciate that the means
of viewing, selecting, defining, and submitting information
may vary based on user interface design, technology type,
network type, call flow type, and like parameters. As such,
automatic generation of test scripts representative of call
flows for testing network service using the methodologies of
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the present invention may vary based on user interface
design, technology type, network type, call flow type, and
like parameters.

[0057] FIG. 5 depicts a high level block diagram of a
general purpose computer suitable for use in performing the
functions described herein. As depicted in FIG. 5, the system
500 comprises a processor element 502 (e.g., a CPU), a
memory 504, e.g., random access memory (RAM) and/or
read only memory (ROM), a test script generation module
505, and various input/output devices 506 (e.g., storage
devices, including but not limited to, a tape drive, a floppy
drive, a hard disk drive or a compact disk drive, a receiver,
a transmitter, a speaker, a display, an output port, and a user
input device (such as a keyboard, a keypad, a mouse, and the
like)).

[0058] It should be noted that the present invention can be
implemented in software and/or in a combination of soft-
ware and hardware, e.g., using application specific inte-
grated circuits (ASIC), a general purpose computer or any
other hardware equivalents. In one embodiment, the present
test script generation module or process 505 can be loaded
into memory 504 and executed by processor 502 to imple-
ment the functions as discussed above. As such, the present
test script generation process 505 (including associated data
structures) of the present invention can be stored on a
computer readable medium or carrier, e.g., RAM memory,
magnetic or optical drive or diskette and the like.

[0059] Although various embodiments which incorporate
the teachings of the present invention have been shown and
described in detail herein, those skilled in the art can readily
devise many other varied embodiments that still incorporate
these teachings.

What is claimed is:
1. A method for generating at least one test script for
testing at least one service, comprising:

obtaining information associated with at least one call
flow associated with said at least one service;

automatically constructing a call flow representation
using said information; and

automatically generating said at least one test script,
wherein said at least one test script is generated using
at least a portion of said call flow representation.

2. The method of claim 1, wherein said information
comprises at least one network parameter, at least one
service parameter, and at least one call flow parameter.

3. The method of claim 1, wherein said information
comprises at least one network endpoint, at least one net-
work component, at least one call setup message, and at least
one call handling treatment.

4. The method of claim 1, further comprising:

adapting at least a portion of said call flow representation
in response to at least one change to at least one service
parameter associated with said at least one service.

5. The method of claim 4, wherein said at least one change
to at least one service parameter comprises at least one of:
at least one change to at least one service feature and at least
one change to at least one service interaction.

Oct. 4, 2007

6. A computer readable medium storing a software pro-
gram, that, when executed by a computer, causes the com-
puter to perform a method comprising:

obtaining information associated with at least one call
flow associated with at least one service;

automatically constructing a call flow representation
using said information; and

automatically generating at least one test script, wherein
said at least one test script is generated using at least a
portion of said call flow representation.

7. The computer readable medium of claim 6, wherein
said information comprises at least one network parameter,
at least one service parameter, and at least one call flow
parameter.

8. The computer readable medium of claim 6, wherein
said information comprises at least one network endpoint, at
least one network component, at least one call setup mes-
sage, and at least one call handling treatment.

9. The computer readable medium of claim 6, further
comprising:

adapting at least a portion of said call flow representation
in response to at least one change to at least one service
parameter associated with said at least one service.
10. The computer readable medium of claim 9, wherein
said at least one change to at least one service parameter
comprises at least one of: at least one change to at least one
service feature and at least one change to at least one service
interaction.
11. An apparatus for generating at least one test script for
testing at least one service, comprising:

means for obtaining information associated with at least
one call flow associated with said at least one service;

means for automatically constructing a call flow repre-
sentation using said information; and

means for automatically generating said at least one test
script, wherein said at least one test script is generated
using at least a portion of said call flow representation.
12. The apparatus of claim 11, wherein said information
comprises at least one network parameter, at least one
service parameter, and at least one call flow parameter.
13. The apparatus of claim 11, wherein said information
comprises at least one network endpoint, at least one net-
work component, at least one call setup message, and at least
one call handling treatment.
14. The apparatus of claim 11, further comprising:

means for adapting at least a portion of said call flow
representation in response to at least one change to at
least one service parameter associated with said at least
one service.

15. The apparatus of claim 14, wherein said at least one
change to at least one service parameter comprises at least
one of: at least one change to at least one service feature and
at least one change to at least one service interaction.



