Integrated Services Digital Network (ISDN)   
- Future of Telecommunication

Dr. Aarti Gupta is driving home at 7:35 after the usual hectic day at the hospital. She had Promised Isha, her 14-year-old daughter, that she'd be home early for her birthday. A young patient arrived shortly before she was leaving. She left the boy with Dr. Jay, but she wanted to see the results of the Medical report of the boy. When she arrived home, Jatin, her husband, was on the Internet listening to the previous day's Finance Minister's address, while Tushar, her eleven-year old son, was playing a video game with a friend over the phone and Isha was talking to a classmate. After dinner, the presents were opened and the cake enjoyed, the Gupta's launched into the evening routine that was so common to them. Jatin used his videophone to call his partner and collaborate on notes for tomorrow's big client presentation. Isha made a three way call to her two best friends to tell them what she got for her birthday. Aarti connected her laptop to the phone line and dialed up the hospital's Local Area Network (LAN). Once into the LAN, Aarti retrieved the Medical report of that boy she had left earlier that evening. She started the file transfer, and noted with satisfaction that the whole image file was downloaded to her computer before she could finish her still-hot cup of coffee. Breathing a sigh of relief as she finished studying the Medical report, she typed her notes into a file and uploaded to the server at the hospital. She then turned her attention to her email. Aarti noted that there was a must-attend symposium on the 23rd on remote instrument control and telemedicine. She also saw that her Saturday club meeting was canceled. By 9:45 Jatin saved the file they were collaborating on, agreed to the plan for tomorrow's presentation, and ended their video call. And with that, Mr. and Mrs. Gupta were able to relax in front of the TV for the rest of the evening. 

While this scenario sounds futuristic, it's actually very much within the realm of current capability of the telephone network. This is possible through ISDN.

What is ISDN

ISDN stands for Integrated Services Digital Network. It's a switched, end-to-end network that allows for simultaneous transmission of voice, data, and video information.

Integrated Services means any combination of data, voice, video and fax over a single line. Multiple devices can be attached to the line and used as needed.

ISDN transmits data digitally resulting in a very clear transmission quality. For e.g. In accessing Internet over Phone line Internet service provider's modem converts site's digital content to analog signals before sending it to you and your modem converts those signals back to digital when receiving. When you connect with ISDN, there is no analog conversion. Thus delivering noiseless and fast transmission speed. 

ISDN networks extend from the local telephone exchange to the remote user and include all of the telecommunications and switching equipment in between. When you have ISDN, you can make connections throughout the world to other ISDN equipment and plain old telephone services. 

In simple terms ISDN is a replacement for plain old telephone service which was never designed to meet the needs of the information age. International ISDN standards were established about 10 years ago and National ISDN was created which was revised recently. Since then telephone companies throughout the world have raced to upgrade their equipment to ISDN standards. ISDN services are provided by the same telephone companies that currently serves homes and businesses and uses same wiring for ISDN. The difference is that you get much faster, much more dependable connections through a single line. There is no other technology that comes close to delivering such communications benefits today. 

How ISDN Works

The process of moving data through a network is called switching. ISDN takes advantage of two types of switching: Circuit switching and Packet switching. 

Circuit switching moves data between two points by setting up a physical link or circuit between them. Its main advantage is that the flow of data is not subject to delays introduced by the network. On the other hand in Packet switching data is segmented into discrete units or packets. Each packet contains a piece of the original data plus information about the sender, the recipient and where that packet fits in with the others. This packet is then transferred from one switch to another switch until it reaches its destination. Its main advantage is that short messages can be transferred in little time since no end-to-end link needs to be set up. This results in greater bandwidth and lower cost.There are two types of ISDN service available throughout the world: Basic Rate Interface (BRI) and Primary Rate Interface (PRI).

Basic Rate Interface (BRI) service is the most common service found in homes and businesses. It has communications channels: two B-channels (bearer service), which carry data and services at 64 Kbps (or combine for 128 Kbps), and a single, 16 Kbps D-channel, which usually carries signaling and administrative information used to set up and terminate calls. Up to eight ISDN devices can be connected to a single BRI line. Individual devices are distinguished through the use of multiple subscriber numbers with a different ISDN number assigned to each device. D-channel signals automatically route communications to the appropriate ISDN device.

Primary Rate Interface (PRI) has more capacity than BRI and is used for large networks. A single PRI connection is usually much less expensive than obtaining the equivalent number of B-channels through multiple BRI connections. PRI service includes 23 or 30 B-channels plus one 64 Kbps D-channel. The number of B-channels is limited by the size of the standard trunk line. PRI does not support multiple devices. A PBX (Private Automatic Branch eXchange), however, can reallocate PRI resources onto multiple users. 
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Why ISDN

There are other technologies that have capabilities similar to ISDN. Alternatives include 56 kbps modems, cable modems, Asymmetrical Digital Subscriber Line (ADSL) & other DSL technologies and satellite technology. However ISDN is the best choice now due to the superior capabilities it offers today. Here are some of the advantages of ISDN: 

· It provides guaranteed dedicated bandwidth, which is not shared among many users thus offering security and consistency. 

· It uses the existing phone line and can easily be converted for ISDN service. 

· It supports dialed digital connections worldwide. 

· It provides clean, clear voice connections and high-quality data connections. 

· It simultaneously supports feature rich voice, data, and video calls. 

· It connects quickly to the Internet unlike a dial-up modem. 

· Full duplex operation - bandwidth is the same in both directions i.e. a 1 Megabyte file can be sent as quickly from the user to the network as from the network to the user. 

· There is wide variety of user equipment available that works with ISDN.

Applications of ISDN

ISDN is increasingly becoming part and parcel of our lives and finds uses in wide arenas such as high speed Internet access, Remote Local Area Network (LAN) Access between corporations and clients, Videoconferencing and Telemetry which is used for meter reading and alarm monitoring. ISDN offers Enhanced telephony capabilities through which users can make and receive multiple calls, have multiple phone Numbers, have calling line ID and name, hands-free operation, call forwarding, call answering, other call management capabilities and can even be connected to the Personal Computer for integrated voice-data applications. For example, the incoming Caller ID can be sent to the PC to automatically look up a customer's account information before the call is even answered. 

Electronic imaging lets photos, tax forms, fingerprints, signatures, blueprints, maps and more to be stored, referenced and accessed like any other form of data in a computer.  ISDN supports a host of image data transfer capabilities that serve industries as diverse as banking and telemedicine. Police Departments, Photo Agencies, Product manufacturers, Photographers, Lawyers, Real States managers and others are using ISDN to take advantage of its image data transfer capabilities. ISDN is being used for the high-quality transmission of sound to and from locations around the world. Distance learning, Tele-teaching, interactive remote video instructions all take advantage of ISDN to bring interactive combinations of voice, data, image and video resources to help people learn. Schools can use ISDN to access electronic databases, libraries and multimedia courseware as well as for chatting on bulletin boards and collaborating on assignments. 

Conclusion

ISDN is a massive attempt to replace the analog telephone system with a digital one suitable for both voice and non-voice data. However there are certain problems plagued with the ISDN which has hampered its wide use. Over last few year, several developments has allowed ISDN to break free of these limitations and grow rapidly as the best possible method of connectivity, gaining significant acceptance and popularity. Due to its distinct advantages over other technology, it is the only technology with full compatibility to the analog phone system and with largest worldwide deployment today. ISDN is the backbone and future of telecommunications and its benefits will be reaped widely by diverse sets of groups in networking field-worldwide. 

Probably a day may come when you will read this article on your laptop connected to ISDN!
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