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Abstract— The paper deals with the development of applicatio
enabling phone lookup function. We developed an aipation
which customized the current Siemens CAP applicatinto needs
of corporate environment in VSB — Technical univergy of
Ostrava. The paper describes the developed architiece and our
solution which is based on CAP and involves a metadctory.
The architecture enables communication with Siemen$BX
through the CSTA protocol and our application performs the
lookup in the LDAP directory. The results could provevaluable
to other institutions addressing a similar issue.
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. INTRODUCTION

Applications) protocol, the third-party applicati@an control
communication in PBX, e.g. to initiate a call. Ttérd-party
application will access PBX through IP, for whidhetthird
version of CSTA 1l protocol (specified by ECMA) igostly
applied. Many different applications exist, most thifem
designed for a particular system. One of the ptessiblutions
is to connect the individual phones and PCs throU@B,
Bluetooth or IP and to adopt an application baset@rosoft
TAPI. Our approach is different.

. COMMONAPPLICATIONPLATFORM

First of all, we need to describe the Common Agtian
Platform (CAP). CAP is a key component of our aeatture.

The paper deals with the phone lookup function in alhis application was developed by Siemens and stppot

corporate environment. The presented solutionitalge both
for IP phones and ordinary digital phones. All phdookup
functions refer to LDAP as the unique source obiinfation
for the given purpose. Almost every institution malays has a
corporate directory. All important information redeng the
staff is stored in the directory and the accessitoensured by
the LDAP protocol based on recommendation ITU-T0R.5

[1].

Corporate directories contain a tree structure iandlve
individual records which consist of the definedihtttes which
are described by objects. TelephoneNumber is onthexfe
attributes.

A significant advantage of IP telephony is the dioiy
with which it can be integrated into IT applicatsoP phones
are equipped with a LDAP client and can acquirergact and
specific information related to the contact. Thioimation is
displayed on the IP phone and the user can easiigté the
call [2].

On the other hand we can also imagine ordinary @hdom
PBX's. If we consider the possibility of an analeguhone, we
can discuss it being used only theoretically besaus
sophisticated protocols are implemented in analogfuenes
and nearly all supplementary services are base®D¥MF
control. Digital phones in PBXs are equipped witlrious
proprietary protocols enabling interactive commatian
between the user and PBX using buttons. There@saibility
to call service by pressing a single button. Ongeadicular
button is pressed, the function assigned to dtcisrated and
we can enter letters through the telephone keyihadpfinciple
is the same as with mobile phones). Where PBX supjploe
CSTA (Computer Supported

only Siemens communication systems but also thd-ffarty
PBXs of well-known vendors, such as Nortel, Alcatelaya,
Cisco and so on.
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CAP serves as a powerful
applications and is based on standard protocols. féatures
which are supported are grouped into five diffeneatkages
and they do not make any distinction between prd$pc
encoding variants, or connection types. CAP is lin@nsed
and can be installed free of charge but individalications
in CAP require licensing. We did not need licensag) we
have own application for communication with LDAPdathe
communication with PBX is ensured by CAP.

CAP supports the following protocols: CSTA 11l ASI\.
CSTA XML, Microsoft TAPI, JTAPI, Microsoft WAVE API
and XML Phone Service [3-5]. Figure 1 shows thadtire of
the Common Application Platform.

For our purpose we installed CAP and we also useXiiL
Protocol for Computer
Applications (CSTA) Phase lll. XML tag options ameecified
in recommendation ECMA-323.

XML Phone settings: +420(39)699-1699

Device information I Optiset_Adwvanced
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Ayailable URLs:

AllAppsMenu http://capserver:

EasyMail http://capserver: 8172/ cos/mailme? PHONE=%phon
EasySes http://capserver: 8172/ ces/ pc?PHONE=%phone$
EasyBhare http://capserver: 8172/ cos/netmeeting? PHONE=%
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P
Figure 2: Menu in CAP, Button Number Assignment

Communication through IP with the CSTA Il appliicat
protocol is operated between CAP and PBX. We condid it
according to the instructions in the documentatiboe to
CAP restriction regarding the maximum number of reise
(500), we decided to install more CAP applicatiams MS
WIN7 in the VMWARE ESXI virtual platform and to opse
three identical servers with separate user poolthd end, we
at VSB —Technical University of Ostrava were algdecbver
our 1200 users connected to PBX’s with throughrtbggital
phones and achieve the maximum capacity of 150&.use

The important step regarding user’s configuratiCAP is
the button assignment, which it is depicted in Fg@. In
addition to the button, we also select the languége
displayed texts. The texts are configurable andpvepared
two language versions, Czech and English.

When an application key is pressed at the termitied,
XML phone application starts by calling the configd URL
which is associated with this button in CAP. Inp@sse, the
application uses the invoke interface to send a RlAdPe
object (as a HTTP response with the MIME type: XMhat
should be processed for the terminal where theobuttas
pressed. The application can show a text messagthen
display, generate a signal tone and set the LEDssta

Buttan number:

The XML Phone Service comes with a number of simpl

but useful applications called On A Button Suitg [3].

middleware connecting
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. TECHNOLOGY USED ANDINTEGRATION INTO

CORPORATEDIRECTORY
In order to integrate CAP into our corporate dioegtbased

on the LDAP protocol, it was necessary to develop a
application operating as
application provides an interface between CAP abDdP.

the metadirectory [6]. sThi

e

LDAF vyhledswvani

Hl. Jmenao? >

cH | PU |
CALLOG | | KNOUR I |
I | | HAVE I |
SPKR | | HAE = *
[ 1]2] 2 e
pEE = =
Eo0 ==
HOEER - wm

[/ e

Figure 3: Menu in CAP, Button Number Assignment

We considered several solutions and finally we dietito
apply a server based on openLDAP as the metadiyeatud
to develop an application which ensures synchrdiozaand
customization with CAP. The application was writtarRuby
and this programme was named MetalLdap. Ruby it
oriented programming language, the syntax of whish
broadly similar to well-known Python.

CAP, OpenLDAP and MetalLdap are running on the same
machine, which, as we have mentioned, is virtuaAPC
ensures the connection to PBX. The administrat@dseto
assign a button with a Lookup function to everyru€mce the
button is pressed on the phone, the appropriateedtwe in
the CAP server is launched and information is fiemsd in
XML formats. The button assignment process is degdidn
Figure 2. The situation from the user’s point okwi is
depicted in Figure 3. MetaLdap and OpenLDAP enghee
remaining functions.

We selected cn (commonName) as the LDAP attribote f
the lookup service. The database of contacts ishsgnized
with the original university LDAP server Idap.vsb.and is
immediately adapted for CAP. The following iteme atored
in the metadirectory: surname, name, login, e-mad phone
numbers. One user can own more phone numbers @&nd th
same surnames can exist, i.e. the application dhimkble to
offer the user more items to select from. Logirthis unique
identifier. Where more phone numbers are availalie, first
number is the main one and the other numbers &eeedfas
alternative phone numbers. Synchronization is peréal
wice a day. Finally we created an important sdrgroving
he overall stability. It ensures the restart ofparticular
service in CAP after it had been blocked as welaasgular



restart of the Windows operation system.
The items which we can look for in Idap.vsh.cz bsted
below:
auth_base: "ou=USERS,0=VSB"
search_base: "ou=USERS,0=VSB"
search_attrs:
- "telephoneNumber"
- "mail"
- "fullname"
-"sn
- "givenName"
- "o"
- "mobile"
- "fullname"
-"cn”

The Metaldap application only looks up contactshwat
phone number(s). We mentioned that login is thg omique
item in LDAP. This is true but on the other harfig £-mail
address is another unique item as every user lesdssigned
a unique e-mail address. In the first step, we csetaly
records with phone numbers. We compare them againsil
addresses in the metadirectory. If the contaceis,we add it
into the metadirectory. If we cannot find an e-maddress
which already exists in the metadirectory then ¢batact is
deleted. Finally we compare only the ‘TelephoneNarhb
attribute in found contacts.

Once the data are fed into the metadirectorypthput log
file sync.log is generated. This file is created fiebug
purposes and contains
changes, e.g. how many contacts were registere@miisded,
number of deleted and modified contacts. The fie i
automatically created when the Metaldap applicatien
launched for the first time or when the file wadetled from
some reason. An example of log a created aftergdsahad
been made is shown below. We can clearly see fhat f
modifications, four deleted records and two newatzéd
records were registered.

[2011-04-27]
[2011-04-27]

INFO -- Start: Run synchronization
INFO -- MainInfo: ADD 2 items
[2011-04-27] INFO -- MainInfo: DELETE 4 items
[2011-04-19] INFO Added:
(boh101),cn=Users,dc=VSB,dc=cz
[2011-04-19] INFO Added:
(buj020),cn=Users,dc=VSB,dc=cz
[2011-04-27] INFO -- Deleted:
(zeh27),cn=Users,dc=VSB,dc=cz"]
[2011-04-27] INFO -- Deleted:
(kra71),cn=Users,dc=VSB,dc=cz"]
[2011-04-27] INFO Deleted:
(kup08),cn=Users,dc=VSB,dc=cz"]
[2011-04-27] INFO -- Changed: ['cn=Muller Jaroslav
(mul09),cn=Users,dc=VSB,dc=cz"]

[2011-04-27] INFO -- Changed: ['cn=Polinkova Katexi
(pol265),cn=Users,dc=VSB,dc=cz"]
[2011-04-27] INFO -- Changed:

cn=Bujdos David

['cn=Kralova Petra

['cn=Kupkova Sylvie

["cn=Fric Jindrich

[‘cn=Zehnalova Olga

(frio4),cn=Users,dc=VSB,dc=cz"]

[2011-04-27] INFO -- Changed: ['cn=Kucharova Jana
(kucll),cn=Users,dc=VSB,dc=cz"]
[2011-04-27] INFO Changed:
(ben001),cn=Users,dc=VSB,dc=cz"]
[2011-04-27] INFO -- MainIinfo;: CHANGED 5 items

[‘cn=Beno Jaroslav

V. RESULTS

This paper describes the results achieved and capipin
behaviour from the user’'s point of view. The LDAPasch
functionality is assigned to a particular buttoradafigital or an
IP phone, i.e. any phone which is connected to RBX CAP
which is supplemented by the MetalL.dap application.
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Figure 4: Call function under individual phone touas.

Users that had been entered in CAP can call the RDA
lookup function on their phone by pressing the appate
button. Afterwards, they can search a contact hyejasee

information about the exdcutgFigure 4.
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cn=Bohacova JanaFigure 5: Entering a name on a phone.

First three letters are required at least, moreiipgueries

are also possible. The phones communicate with RBX
PBX passes on the information to CAP which runsriggein
the metadirectory. In the case displayed in Figute/o users
matching the criteria were found.

In addition to the telephone number we can also

acquire and display the e-mail address of contacfuiestion,
as shown in Figure 6.
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Figure 6: Displayed e-mail address of contactiestion.

V. CONCLUSION

We developed an application which customized ttreeot
CAP solution for our needs. Thus, it enables actesthe
corporate directory through a LDAP protocol. We atidmd
the developed architecture and our solution whichased on
CAP and involves a metadirectory. It enables conioation
with PBX through CSTA and our application ensurée t
lookup function in the corporate directory throudgbAP.

The results could prove valuable to other instiosi
addressing a similar issue. Our solution is suitdddth for IP
phones and ordinary digital phones, all phone Ipoku
functions are referring to LDAP as a unique sounfe
information for the given purpose. This solutions haeen
applied at VSB — Technical University in Ostravad amas
designed for up to 1500 users but can easily bended by
adding more virtual machines.

ACKNOWLEDGEMENT

This project has been supported by the CESNET Dpwatnt
Fund within a project Nd876/2010.

REFERENCES

[1] A. Shukla, A. Thoke, M. Shukla, “Role of LDAP intenprise”, inProc.
International Conference on Engineering Education, Instructional
Technology, Assessment, and E-Learning, DEC 04-14, 2006.

[2] R. Chochelinski, I. Baronak, “Private telecommutima network based

on NGN”, In Proc. 32nd International Conference on
Telecommunications and Sgnal Processing, Dunakiliti, AUG 26-27,
2009.

[3] T.Bray, J. Paoli, C. Sperberg-McQeen, E. MalelY érgeau Extensible
Markup Language (XML), Fifth Edition, W3C - Technical Report, 2008.

[4] K. Tomala, J. Rozhon, F. Rezac, J. Vychodil, M. Nalz “Interactive
VoiceXML Module into SIP-Based Warning Distributiddystem®, In
Communications in Computer and Information Science, Vol. 149 CCIS,
2011, pp. 338-344.

[5] M. Voznak, L. Kapicak, J. Zdralek, P. Nevlud, J.zRon,"Video Files
Recording and Playback with VoiceXML", IRecent Researchers in
Communications, Automation, Signal Processing, Nanotechnology,
Astronomy and Nuclear Physics, Cambridge, UK, February 20-25, 2011,
pp. 350-354.

[6] B. Price,Active Directory, Computer Press, Brno, 2005, ISBN 80-251-
0602-0.

[7] HiPath CAP V3.0, ComAssistant S - HBR. Siemens A@ormation
and Communication Networks, Reference No.: A310033B-B100-5-
76A9, Munich, 2005.

[8] Service Manual. HiPath CAP V3, Common Applicatiofatférm,
Siemens ICN, 302p., Reference No.: A31003-G9330-18-7620,
Munich, 2008.



