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NMDC: Network-based Multiple-Display Controller

Operational Concepts

Employing multiple displays is an effective way to expand the amount of information presented to the user without having to purchase expensive large-screen monitors. Most personal computers in the market today can only support a small number of displays and may require special hardware. Using multiple computers can solve this problem but administration would be a pain as there is no widely available software to control the content on these screens. NMDC aims to solve this administration nightmare once and for all by providing a server-client platform, in which all screens can be administered from the server.

The NMDC server will continuously feed images to all NMDC client connected to it. Client computers with multiple displays can run multiple instances of NMDC client.

System Requirements

NMDC will consist of two components – the server and the client. The server will continuously feed images to all NMDC clients connected to it. The server also acts as a single point of control where the user can arbitrarily assign contents to be displayed on each client. This can be achieved with an intuitive GUI for the users. The user should be able to easily assign identical or different contents to any clients. An additional feature would allow the user to assign parts or all of its desktop workspace to be displayed on the clients.

The client component serves a simple functionality – it updates its display every time it receives a packet from the server.  The client is expected to understand the packet sent from the server and display the appropriate content. Client computers with multiple displays can run multiple instances of the NMDC client so that the user can control all its displays at the server. The user can specify dimensions and resolution of the display in the client.

System and Software Architecture

The server-client interaction in NMDC is a simple four-step process:

1. The clients logon to the server.

2. The server stores the new client in its client list.

3. Server continuously broadcasts images to the clients.

4. The clients continuously receive packets and update its display.

This interaction will be employed using existing TCP/IP data transfer libraries to support different forms of network, including wireless.

The performance and functionality of NMDC will depend largely on the format of the packets sent from the server to the client. One way to implement the design is to allow all clients to get the identical packet. Using an identical packet can reduce the processing load on the server. It also allows the use of the IP Multicast technology, which greatly reduces network traffic by delivering a single stream of data to all the clients. Since all clients get an identical packet, information regarding the content to display on each client must be encoded in the packet.

The construction of the GUI is also critical to NMDC. After all, it is the GUI front-end that the user spends most of the time looking at. The GUI for NMDC must be flexible and easy-to-use at the same time. The user should be able to intuitively select a source for the content and arbitrarily assign outputs to the clients.

Lifecycle Plan


NMDC has many possible uses, mostly for entertainment:

Scenario #1: High-tech Flip-cards

At collegiate football games, many spectators root for their home teams by flipping cards with cheering messages. With NMDC, these spectators can all bring in their laptops, connect to the NMDC server, turn the laptop facing the game, and viola – an ad-hog interactive flip-card system that can be managed from a single point.

Scenario #2: Quadruple Projector Cinema

Connect four projectors to two computers, run four instances of NMDC client, run the NMDC server on one of the computers, and you have a gigantic projector-based cinema.

Scenario #3: 3D Aquarium

Most aquarium-goers can only get a 2D view of their beloved underwater world. NMDC can provide a total immersion experience cheaply. Simply arrange six screens inside a box and connect these screens to six underwater cameras. This can also be used for deep ocean explorers by installing these cameras on a robot.

In all these scenarios, NMDC provide a cheap and easy-to-use solution using off-the-shelf personal computers. 

The server-client interaction would be the most important feature of NMDC, as all functionality depends on this architecture. Since user experience dictates the functionality, NMDC will benefit from continuous update to its GUI after release. The protocol for server-client interaction should not require much maintenance if it is implemented correctly.

Feasibility Rationale

NMDC is a feasibility project since the type of data delivery technology it uses has been widely used and thoroughly tested. The biggest risk facing the project will be performance. The transmission speed of the network might limit NMDC to merely display low quality pictures. However, there are products out there that have successfully implemented smooth video transmission over Ethernet. For example, Remote Desktop from Microsoft is able to play high-quality DivX files over a local area network. Combined with the efficient IP Multicasting technology, NMDC should be able to achieve respectable performance to fulfill traffic-intensive tasks such as video playback. In the worst case, NMDC would be still very useful even if it can only display static images.

