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DATA AND VOICE INFRASTRUCTURE FOR THE NEW BUILDING -
REQUIREMENTS AND FEATURES

Telecommunications technology is changing fast. Computers and telephone systems
are converging. For end-users, computer-telephony integration (CTI) is becoming a powerful
alternative to the traditional telephone.

The infrastructure supporting these new devices and applications is also converging.
The private branch exchange (PBX) is still the basic foundation of communications services
for most organizations. But the role of PBX is changing to keep pace with new developments
and demands. A future-oriented PBX must coexist with data networking environment, sharing
infrastructure and management of resources with it.

BACKBONE

Using optical fiber saves space in cabling ducts and cuts costs. Communications are
secure from electromagnetic disturbances and eavesdropping. Itis also future-proof, ready to
accommodate ATM technology and other advanced high speed options.

The backbone should provide an open transmission platform capable of carrying voice,
data and video protocols. It can be partitioned into sub-channels with variable bandwidths.

A few basic architectures have come to dominate today's backbone technology. The
most popular within buildings is collapsed backbones.

Shared-media hubs concentrate LAN wiring and provide centralized monitoring and
control for the floors of the building, but the hubs all connect to a virtually single centraiized
router. With the backbone "collapsed" into one high performance router, there is a single
point of control for the entire network. Network latency decreases because a server is never
more than one hop away from its clients.

Maximum flexibility and manageability are achieved by including a configuration
switching hub in the collapsed backbone (see Figure 6.1). Now LAN segments on different
floors can be merged into sub-networks, eliminating the router hop altogether for many
applications. Servers can be located centrally for ease of management without compromising
network performance.

In today's LAN's segmentation is a popular technique for boosting performance. That is,
by dividing an oversubscribed LAN into two or more segments and reducing the number of
end stations per segment. Each end station gets a larger portion of the shared-media
bandwidth. At the extreme, every end station can get its own segment and full LAN
bandwidth. Continued segmentation raises cost per end station to unacceptable levels.

Backbone LAN's, these days, can handle 100-Mbps as well as 10-Mbps Ethernet, but
limitations of fixed-speed shared medium exist. Sooner or later backbone throughput is
affected. Therefore new building blocks and new architectures are needed to support growth
and emerging applications. The main feature in the new trend is the widespread use of
switch-based building blocks. Switching is the key to both scaleable performance and quality
of service.

One approach to improving performance is simply to install faster LAN's. 100-Mbps
FDDI (Fiber Distributed Interface) is already used in many buildings. However, FDDI is too
expensive for general use as a desktop link, so a new 100-Mbps LAN, fast Ethernet has been
introduced.

Fast Ethernet, also known as 100BASE-T, is an extension of standard 10BASE-T
Ethernet. it uses the same CSMA/CD (Carrier Sense Multiple Access/Collision Detection)
allocation scheme, so that data moves between 10BASE-T and 100BASE-T LAN segments
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without protocol translation. A server connected at 100 Mbps interworks seamlessly with 10-
Mbps client.

Building floor n+2

Building floor n+1

Switch

Building floor n

Switch

e T

Configuration Switching Hub

Figure (1) Collapsed Backbone

The 100BASE-T specifications covers 100-Mbps transmission over two pairs of wire
Category 5 unshielded twisted-pair (UTP). The same cabling can support both 100BASE-T
and 10BASE-T Ethernets. The performance benefits of 100BASE-T technology can be
integrated into an existing 10BASE-T network on an as-needed basis, alleviating bottlenecks
and evolving gradually to widespread deployment. NIC's that work at both 10 and 100 Mbps
afford a cost-effective upgrade path for newly installed end stations.

For the future, the backbone architecture should be able to accept ATM switching.

The backbone should have the internal facilities to cope with the speeds and
performance required for multimedia applications and video conferencing. End stations can
switch to different speeds through switching modules and access units.

Access units for external connection to alternative WAN's (wide area networks) must be
accommodated within the backbone.

The contractor should supply, install and commission a structured cabling system
utilizing standard cabling, closets, patchpanels and outlets to carry all data services. The 4-
core fiber optic cable for the backbone should be multi-mode, with nylon buffer, armoured
yarn strengthening element and LSOH outer sheath. Cables are of the 625/125 type or better
with the proper optical characteristics.
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The telecommunications closets should contain patchpanels according to EIA/TIA level 5
standards that can handle 100 Mbps speed.

The patchpanels on the outlet side should support UTP Category 5 wiring and should be
provided with 25 per cent spare ports.

The patchpanels should also provided with RJ45 jacks properly labeled for each port.
BACKBONE EQUIPMENT
It is difficult to talk about backbone equipment without making references to specific
vendor products. The backbone itself is almost independent of backbone equipment. Once a

certain architecture is adopted a wide choice of suppliers exists to meet requirements.

The required topology should be as shown in figure (6.2). This will provide the Port with
a network that can meet the 100BASE-T speed at all floors for any end station.

INTERNAL

The internal network connects all data outlets to patchpanels and switches, horizontally
at floor levels, which in turn, connect to the backbone and its equipment.

If a modern interface module is chosen, and provided such interface modules can handle
100BASE-T speed, then hubs are not needed. On the other hand, if a more traditional
solution is selected then hubs for 10BASE-T and for the faster 100BASE-T will precede the
connection of the end station to the switches and interface modules of the backbone.

Data outlets are usually connected to patchpanels in a star topology by means of 4 pair
UTP cables. Cable lengths from data outlets to patchpanels should not exceed 90m.

Voice outlets are preferably separated from data outlets, but share the same backbone.
At floor level, data and voice outlets are distributed throughout the floor area so that
every staff member has access to voice and data services.
EXTERNAL

External links for voice, data and video are implemented in today’s network architectures
through the backbone and backbone equipment.

External data links are needed to connect to:
o ltisalat

¢ The Internet.
* Any other organization in the country that may have special linking requirements.

It is best to coordinate the Ministry's requirements with Itisalat at a very early phase in
the planning for the links.
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Access Unit

[6060606000606060
[6000600606060600
aam

;ygical floor Patchpanel
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Access Unit
floor
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Interface Module

Figure (6.2) Required Topology

ACCESS UNITS

Most backbone equipment allow for a heterogeneous mix of different topologies to
ensure minimal investment loss when upgrading is required for growth and/or performance

reasons.
Three types of access units are needed:

e 10BASE-T Ethernet end stations.
o 100BASE-T Fast Ethernet end stations.

e External E1 type.
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REQUIREMENTS VS. AVAILABLE FEATURES

The following requirements of the information and communications infrastructure can be
met with available features from most reputable communications suppliers:

1. A flexible fiber optic backbone capable of meeting present and future demands for
higher speeds at 100 Mbps and beyond.

2. A backbone architecture collapsed to a central location in the building that allows
centralized management of the communications and information equipment connected to it.

3. An access unit that will enable the backbone to connect to external voice, data and
video networks.

4. Data and voice outlets at all floor levels to fully take care of Port's requirements with
about 25 per cent redundancy.

THE PBX SYSTEM

The private branch exchange (PBX) is still the basic foundation of communications
services for most organizations. But the role of the PBX has changed to keep pace with new
developments and demands. Traditional PBX's are designed primarily to handle telephone
calls within a single building. But today's PBX has to handle not only voice telephony, but
multimedia communications including data and video. Traditional PBX's require their own
infrastructure of cabling and management systems. The present PBX must coexist with data
networking, sharing infrastructure and management resources with it.

Traditional PBX's do have powerful programmable functions. But these functions are
often too difficult to use by end users. The new PBX has overcome this ease-of-use problem,
and provided open interfaces to additional application servers, so communications can easily
be customized to meet organizations' and individuals' needs.

The new PBX also supports mobile communication both on-and off-site. It also gives
people working at home and other off-site locations full access to the organization information
network.

The new PBX network concept is somewhat analogous to the client-server architecture
that is common in computer networks.

Desirable features in present PBX's includes, inter alia:

1. Personal number that lets people reach you by phone or fax wherever you are, just
by knowing a single number.

2. Cordless telephones that allow users to carry their telephones with them throughout
the premises, making and receiving calls exactly as if they were at their desks. This is
extremely useful for Port's executives as well as maintenance and security staff.

3. Home working to connect people working from home to the organization network,
giving them access to all the voice, data and multimedia communications facilities they have
in the office.

4.  Fully-digital display telephones with improved design, functionality and user-friendly
interface.
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5. Network management and administration systems to help control the flow of
information and contain cost.

6. Computer-telephony applications that let people control their calls, manage voice
and fax messages, and access the organization directory and other central services using
their PC's.

7 Multimedia communications for face-to-face multi-party meetings at a distance
within and outside the organization.

8. PC-based operator console that enables operators to access directory information
quickly, and direct callers with ease.

9 Most modern PBX's can be enhanced with hardware and software server modules
for messaging, multimedia communications, mobile communications, call centre applications,
computer integration, and network management.

10. Capacity and functions can be built up when and where are needed and can be a
made available to all users.

11. Through ISDN the PBX network can be extended to home or off-site workers. Even
switchboard operators or call centre agents can work from home.

12. Remote diagnostics.

13. Integrated voice messaging features with enough storage of messages for a
number of minutes (usually 10 minutes).

14. Fax-on-demand facilities.

15. An integrated paging system.
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