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FSM System Requirements
This document discusses system requirements for the Flight Schedule Monitor (FSM) software application.  These requirements are focused on the Java Version of FSM (7.x) since this version requires increased system performance over that needed by the legacy version of FSM (1.8.x).
Due to the current mixed deployment of FSM (Java based server deployed with the C++ Client) it should be understood that the requirements apply to the FSM Server, while the previously issued hardware requirements (contained in this document) apply to the Legacy FSM Client. Upon the deployment of the complete Java based FSM these requirements shall apply to the all FSM components.
General Recommendations
The FSM software consists of two components, the FSM Server and the FSM Client. In general, it is recommended that a separate machine be utilized for each of these function for the following reasons;

1. Each concurrently running Java based application requires a separate instance of the Java Runtime Environment and the associated system overhead.  Due to this, running multiple Java based applications will impact system performance to a greater degree then the same number of traditional applications.

2. The reliability of the server component is paramount since a system being utilized in this role will most likely be providing data to multiple client systems.  Since machines being utilized to run client applications typically have a higher incidence of system restarts, the restart will then effect a wider range of users since their client will be out of service during the time period the system hosting the server is being restarted. 
3. If the server is being utilized for data archiving purposes its reliability should be maximized by running on a dedicated system to avoid any gaps in the collected data due to a system restart.
In general users should only consider running the FSM Server and Client on the same system under the following conditions.

1. The Server is only being utilized to collect data for a minimal set of airports.  By collecting a limited number of airports (i.e. the airports needed by the clients) the overall load of the server on the system should be minimized.

2. The Server is only being utilized to support a client which is running on that same machine.  By limiting the clients being served to the same machine as the server the impact of any need to restart the system is minimized.

3. The Server is only being utilized support a small number of multiple clients on separate systems and the users clearly understand and accept this non-mission critical configuration. 

4. The Server is only being utilized to support off-line analytical access to historical data by a client on the same system. 

Microsoft Windows Systems
CPU - Pentium III Class processor at 866 MHz will run the server or client.   Users selecting to run the server and client on the same machine should increase this requirement in either speed or processor class. (See General Recommendations)
 Operating System – All Win32 versions are supported.  Java RE 1.3.1 or later must be installed. Windows versions based on the NT Kernel (NT, 2000, XP, 2003) are strongly recommended over home-user versions of Windows (95 or 98).  
Video – Minimum resolution of 1280x1024 is required for the client.  There is no minimum resolution requirement for the server.
Memory – Memory is dependent on the Windows version utilized with the following configurations recommended.
	Windows Version
	Minimum OS Memory 
(per Microsoft)
	Minimum
FSM Memory
	Recommended FSM Memory

	Windows NT
	32 Mb
	128 Mb
	256 Mb

	Windows 2000
	64  Mb
	256 Mb
	512 Mb

	Windows XP
	128 Mb
	256 Mb
	512 Mb

	Windows 2003
	128 Mb
	256 Mb
	512 Mb


The minimum memory requirements listed allow for running either the FSM Server or Client in the typical configuration.  Recommended memory allows concurrent usage with other applications.  Users selecting to run the Server and Client on the same system should utilize systems with the highest recommended memory specified (See General Recommendations).
The FSM Server requires approximately 35 Mb for the first airport being monitored and approximately 5-10 Mb for each additional airport.  Hardware and memory requirements of the server are dependent on two factors, the number of concurrent airports for which data is being collected (primary memory requirement driver, secondary CPU requirement driver) and the number of FSM Clients being served (primary CPU requirement driver). 

The FSM Client requires approximately 55 Mb for the first airport being monitored and 5-10 Mb for each additional airport.   Hardware and memory requirements for the client machine are predominately determined by the base operating system and the nature and number of other applications being run on the same machine. 
Disk Space - Disk space requirement (FSM only; not including the operating system) are dependant on whether the machine operates as a Server or as a Client.

· Approximately 100Mb of free disk space are required to perform the FSM installation.

· After Installation approximately 5Mb of disk space will continue to be used by the FSM installation.  Additional disk space will be needed for the Java Runtime Environment installation. 

· Servers systems utilizing the default configuration will require 6-12 Mb per airport on the actual day of operation and less then one Meg per airport for each day of archived data (requires user implementation of an archiving scheme). Server systems may require as much as 40 Mb per airport each day if the default configuration is modified to save all data files or if no archiving scheme is implemented).
· Client systems generate small sized data files and will required less then 500Kb per day. 
Hewlett-Packard - HP-UX Systems

CPU – Minimum CPU Requirements have not been determined. (See General Recommendations)

 Operating System – HP-UX 11.0 or later is required.  Java RE 1.3.1 or later must be installed. 
Video – Minimum resolution of 1280x1024 is required for the Client.  There is no minimum resolution requirement for the Server.

Memory – Memory is dependent on the HP-UX version utilized with the following configurations recommended.

	Windows Version
	Minimum OS Memory
(per HP)
	Recommended OS Memory
(per HP)
	Minimum FSM Memory

	Recommended FSM Memory

	HP-UX 11.0
	32 Mb
	64 Mb
	256 Mb
	512 Mb

	HP-UX 11i
	64 Mb
	128 Mb
	256 Mb
	512 Mb


The minimum memory requirements listed allow for running either the FSM Server or Client in the typical configuration.  Recommended memory allows concurrent usage with other applications.  Users selecting to run the Server and Client on the same system should utilize systems with the highest recommended memory specified (See General Recommendations).

The FSM Server requires approximately 35 Mb for the first airport being monitored and approximately 5-10 Mb for each additional airport.  Hardware and memory requirements of the server are dependent on two factors, the number of concurrent airports for which data is being collected (primary memory requirement driver, secondary CPU requirement driver) and the number of FSM Clients being served (primary CPU requirement driver). 

The FSM Client requires approximately 55 Mb for the first airport being monitored and 5-10 for each additional airport.   Hardware and memory requirements for the client machine are predominately determined by the base operating system and the nature and number of other applications being run on the same machine. 

Disk Space - Disk space requirement (FSM only; not including the operating system) are depended on whether the machine operates as a Server or as a Client.

· Approximately 100Mb of free disk space are required to perform the FSM installation.

· After Installation approximately 5Mb of disk space will continue to be used by the FSM installation.  Additional disk space will be needed for the Java Runtime Environment installation. 

· Servers systems utilizing the default configuration will require 6-12 Mb per airport on the actual day of operation and less then one Meg per airport for each day of archived data (requires user implementation of an archiving scheme to gzip historical files). Server systems may require as much as 40 Mb per airport each day if the default configuration is modified to save all data files or if no archiving scheme is implemented).

· Client systems generate small sized data files and will required less then 500Kb per day. 

Linux - Intel Based Systems

CPU - Pentium III Class processor at 866 MHz will run the server or client.   Users selecting to run the server and client on the same machine should increase this requirement in either speed or processor class. (See General Recommendations)

 Operating System – Any Linux distribution which supports Java 2 technology (Kernel 2.2.12 or later / glibc 2.1.2-11 or later) should function. Java RE 1.3.1 or later must be installed. Red Hat 8.0 is the preferred distribution.

Video – Minimum resolution of 1280x1024 is required for the Client.  There is no minimum resolution requirement for the Server.

Memory – 512 Mb recommended for machines running the Server or Client.  726 Mb recommended for systems running Server and Client. Users should carefully review what other processes will be running when determining memory requirements.  For systems running only the server considerable memory may be saved by operating in console mode (no x-server).
	Version
	Minimum OS Memory
(per Red Hat)
	Recommended OS Memory
(per Red Hat)
	Minimum FSM Memory
	Recommended FSM Memory

	Red Hat 8.0
	128 Mb
	192 Mb
	256 Mb
	512 Mb


The minimum memory requirements listed allow for running either the FSM Server or Client in the typical configuration.  Recommended memory allows concurrent usage with other applications.  Users selecting to run the Server and Client on the same system should utilize systems with the highest recommended memory specified (See General Recommendations).

The FSM Server requires approximately 35 Mb for the first airport being monitored and approximately 5-10 Mb for each additional airport.  Hardware and memory requirements of the server are dependent on two key factors, the number of concurrent airports for which data is being collected (primary memory requirement driver, secondary CPU requirement driver) and the number of FSM Clients being served (primary CPU requirement driver). 

The FSM Client requires approximately 55 Mb for the first airport being monitored and 5-10 Mb for each additional airport.   Hardware and memory requirements of the client are predominately determined by the base operating system and the nature and number of other applications being run on the same machine. 

Disk Space - Disk space requirement (FSM only; not including the operating system) are depended on whether the machine operates as a Server or as a Client.

· Approximately 100Mb of free disk space are required to perform the FSM installation.

· After Installation approximately 5Mb of disk space will continue used by the FSM installation.  Additional disk space will be needed for the Java Runtime Environment installation. 

· Servers systems utilizing the default configuration will require 6-12 Mb per airport on the actual day of operation and less then one Meg per airport for each day of archived data (requires user implementation of an archiving scheme to gzip historical files). Server systems may require as much as 40 Mb per airport each day if the default configuration is modified to save all data files or if no archiving scheme is implemented).

· Client systems generate small sized data files and will required less then 500Kb per day. 

Monitor - Graphics Card and Monitor needs to support 1280x1024 resolution for the Client

Sun - Solaris Systems

CPU – Minimum CPU Requirements have not been determined. (See General Recommendations)
 Operating System – Solaris 2.6 or later is required.  Java RE 1.3.1 or later must be installed.
Video – Minimum resolution of 1280x1024 is required for the Client.  There is no minimum resolution requirement for the Server.

Memory – Memory is dependent on the Solaris version utilized with the following configurations recommended.

	Version
	Minimum OS Memory
(per Sun)
	Recommended OS Memory
(per Sun)
	Minimum FSM Memory
	Recommended FSM Memory

	Solaris 2.8
	64 Mb
	128 Mb
	256 Mb
	512 Mb


The minimum memory requirements listed allow for running either the FSM Server or Client in the typical configuration.  Recommended memory allows concurrent usage with other applications.  Users selecting to run the Server and Client on the same system should utilize systems with the highest recommended memory specified (See General Recommendations).

The FSM Server requires approximately 35 Mb for the first airport being monitored and approximately 5-10 Mb for each additional airport.  Hardware and memory requirements of the server are dependent on two factors, the number of concurrent airports for which data is being collected (primary memory requirement driver, secondary CPU requirement driver) and the number of FSM Clients being served (primary CPU requirement driver). 

The FSM Client requires approximately 55 Mb for the first airport being monitored and 5-10 Mb for each additional airport.   Hardware and memory requirements of the client are predominately determined by the base operating system and the nature and number of other applications being run on the same machine. 

Disk Space - Disk space requirement (FSM only; not including the operating system) are depended on whether the machine operates as a Server or as a Client.

· Approximately 100Mb of free disk space are required to perform the FSM installation.

· After Installation approximately 5Mb of disk space will continue to be used by the FSM installation.  Additional disk space will be needed for the Java Runtime Environment installation. 

· Servers systems utilizing the default configuration will require 6-12 Mb per airport on the actual day of operation and less then one Meg per airport for each day of archived data (requires user implementation of an archiving scheme to gzip historical files). Server systems may require as much as 40 Mb per airport each day if the default configuration is modified to save all data files or if no archiving scheme is implemented).

· Client systems generate small sized data files and will required less then 500Kb per day. 

Silicon Graphic - Irix Systems

CPU - Minimum CPU Requirements have not been determined. (See General Recommendations)
Operating System – IRIX 6.5 or later is required.  Java RE 1.3.1 or later must be installed.

Video – Minimum resolution of 1280x1024 is required for the Client.  There is no minimum resolution requirement for the Server.

Memory – Memory is dependent on the Irix version utilized with the following configurations recommended.

	Version
	Minimum OS Memory
(per SGI)
	Recommended OS Memory
(per SGI)
	Minimum FSM Memory
	Recommended FSM Memory

	Irix 6.5
	?
	?
	?
	?


The minimum memory requirements listed allow for running either the FSM Server or Client in the typical configuration.  Recommended memory allows concurrent usage with other applications.  Users selecting to run the Server and Client on the same system should utilize systems with the highest recommended memory specified (See General Recommendations).

The FSM Server requires approximately 35 Mb for the first airport being monitored and approximately 5-10 Mb for each additional airport.  Hardware and memory requirements of the server are dependent on two factors, the number of concurrent airports for which data is being collected (primary memory requirement driver, secondary CPU requirement driver) and the number of FSM Clients being served (primary CPU requirement driver). 

The FSM Client requires approximately 55 Mb for the first airport being monitored and 5-10 Mb for each additional airport.   Hardware and memory requirements of the client are predominately determined by the base operating system and the nature and number of other applications being run on the same machine. 

Disk Space - Disk space requirement (FSM only; not including the operating system) are depended on whether the machine operates as a Server or as a Client.

· Approximately 100Mb of free disk space are required to perform the FSM installation.

· After Installation approximately 5Mb of disk space will continue to be used by the FSM installation.  Additional disk space will be needed for the Java Runtime Environment installation. 

· Servers systems utilizing the default configuration will require 6-12 Mb per airport on the actual day of operation and less then one Meg per airport for each day of archived data (requires user implementation of an archiving scheme to gzip historical files). Server systems may require as much as 40 Mb per airport each day if the default configuration is modified to save all data files or if no archiving scheme is implemented).

· Client systems generate small sized data files and will required less then 500Kb per day. 

Apple – OS-X Systems

CPU – G3 Class processor at 600 MHz will run the Server or Client. Users selecting to run the server and client on the same machine should increase this requirement in either speed or processor class (i.e. G4). (See General Recommendations)

(CPU requirement based on estimates)
Operating System – OS-X 10.0 or later.  Java RE 1.3.1 is preinstalled by Apple.  Note that JRE version 1.4.1 and later will require OS-X 10.2.3 or later.
Video – Minimum resolution of 1280x1024 is required for the Client.  There is no minimum resolution requirement for the Server.  Note that some Apple products utilize a screen size ratio different then the standard values.  Due to this some Apple products will not support the 1024 vertical requirement even though their horizontal resolution is significantly greater then 1280.
Memory – Memory is dependent on the OX-X version utilized with the following configurations recommended.

	Version
	Minimum OS Memory
(per Apple)
	Recommended OS Memory
(per Apple)
	Minimum FSM Memory
	Recommended FSM Memory

	OS-X 10.2
	128 Mb
	Not Specified
	256 Mb
	512 Mb


The minimum memory requirements listed allow for running either the FSM Server or Client in the typical configuration.  Recommended memory allows concurrent usage with other applications.  Users desiring to run the Server and Client on the same system should utilize systems with the highest recommended memory specified (See General Recommendations).

The FSM Server requires approximately 35 Mb for the first airport being monitored and approximately 5-10 Mb for each additional airport.  Hardware and memory requirements of the server are dependent on two factors, the number of concurrent airports for which data is being collected (primary memory requirement driver, secondary CPU requirement driver) and the number of FSM Clients being served (primary CPU requirement driver). 

The FSM Client requires approximately 55 Mb for the first airport being monitored and 5-10 for each additional airport.   Hardware and memory requirements of the client are predominately determined by the base operating system and the nature and number of other applications being run on the same machine. 

Disk Space - Disk space requirement (FSM only; not including the operating system) are depended on whether the machine operates as a Server or as a Client.

· Approximately 100Mb of free disk space are required to perform the FSM installation.

· After Installation approximately 5Mb of disk space will continue to be used by the FSM installation.  Additional disk space will be needed for the Java Runtime Environment installation. 

· Servers systems utilizing the default configuration will require 6-12 Mb per airport on the actual day of operation and less then one Meg per airport for each day of archived data (requires user implementation of an archiving scheme to gzip historical files). Server systems may require as much as 40 Mb per airport each day if the default configuration is modified to save all data files or if no archiving scheme is implemented).

· Client systems generate small sized data files and will required less then 500Kb per day. 

IBM – AIX Systems

CPU - Minimum CPU Requirements have not been determined. (See General Recommendations)

 Operating System – AIX 4.3 or later.  Java RE 1.3.1 or later must be installed.  Note that later JRE versions (1.4.1) are current unavailable for AIX and no schedule has been announced.
Video – Minimum resolution of 1280x1024 is required for the Client.  There is no minimum resolution requirement for the Server.  Note that some many Apple products utilize a screen size ratio different then manufactures.  Due to this some Apple produces will not support the 1024 vertical requirement even though their horizontal display is significantly greater then 1280. 

Memory – Memory is dependent on the AIX version utilized with the following configurations recommended.

	Version
	Minimum OS Memory
(per IBM)
	Recommended OS Memory
(per IBMI)
	Minimum FSM Memory
	Recommended FSM Memory

	4.3
	?
	?
	?
	?


The minimum memory requirements listed allow for running either the FSM Server or Client in the typical configuration.  Recommended memory allows concurrent usage with other applications.  Users selecting to run the Server and Client on the same system should utilize systems with the highest recommended memory specified (See General Recommendations).

The FSM Server requires approximately 35 Mb for the first airport being monitored and approximately 5-10 Mb for each additional airport.  Hardware and memory requirements of the server are dependent on two factors, the number of concurrent airports for which data is being collected (primary memory requirement driver, secondary CPU requirement driver) and the number of FSM Clients being served (primary CPU requirement driver). 

The FSM Client requires approximately 55 Mb for the first airport being monitored and 5-10 for each additional airport.   Hardware and memory requirements of the client are predominately determined by the base operating system and the nature and number of other applications being run on the same machine. 

Disk Space - Disk space requirement (FSM only; not including the operating system) are depended on whether the machine operates as a Server or as a Client.

· Approximately 100Mb of free disk space are required to perform the FSM installation.

· After Installation approximately 5Mb of disk space will continue to be used by the FSM installation.  Additional disk space will be needed for the Java Runtime Environment installation. 

· Servers systems utilizing the default configuration will require 6-12 Mb per airport on the actual day of operation and less then one Meg per airport for each day of archived data (requires user implementation of an archiving scheme to gzip historical files). Server systems may require as much as 40 Mb per airport each day if the default configuration is modified to save all data files or if no archiving scheme is implemented).

· Client systems generate small sized data files and will required less then 500Kb per day. 

Legacy FSM Client Hardware Requirements
The following hardware requirements are currently published in the FSM Users guide and are applicable to the C++ FSM (1.8.x) Client.  Considerable care should be exercised in using these recommendations as that many simply reflect the published minimums of each operations system.
Following Text Excerpted From the FSM Users Manual 
General

The FSM software consists of two components, the FSM Server and the FSM Client. In general it is recommended that a separate machine be utilized for each of these function since a single server can support numerous clients. If 2 or less clients will be running and monitoring only a minimal set of airports, then one of the two client machines can also be utilized as the server (assuming the higher hardware requirements of a server are met by that machine). If a FSM site utilizes more then 2 clients or monitors a large number of airports, a dedicated FSM server should be considered. 

HP-UX
CPU - HP 712 (Ed note PA RISC 7100LC CPU @ 60, 80, or 100 MHz) or faster. A 712 will run a server and 1 client. An HP 755 (Ed note PA RISC 7100 or 7150 CPU @ 99 or 125 MHz) is recommended if several clients need to be supported.

OS - HPUX 10.20 or later.

Memory - 64Mb minimum. 128Mb recommended for a server machine.

Disk Space (FSM only; not including the operating system) - It takes ~100Mb of free disk space to uncompress and un-tar the FSM package. Disk space must be set aside for saving FSM data sets. A single airport could range from 5-12Mb of data per DAY. Plan accordingly.

Monitor - A 19" console monitor or 17" X-terminal (with 1280x1024 resolution).

SUN

CPU - Sparc 20 CPU or faster. New Sun Ultra system should work fine.

OS - Solaris 2.5 or later.

Memory - 64Mb minimum. 128Mb recommended for server machine.

Disk Space (FSM only; not including the operating system) - It takes ~100Mb of free disk space to uncompress and un-tar the FSM package. Disk space must be set aside for saving FSM data sets. A single airport could range from 5-12Mb of data per DAY. Plan accordingly.

Monitor - A 19" console monitor or 17" X-terminal (with 1280x1024 resolution).

Windows NT

CPU - Pentium 200 or faster will run the server and a single FSM client. A Pentium 600 is recommended for a server that will handle more than 1 client.

OS - Windows NT 4.0 or later.

Memory - 64Mb minimum. 128Mb recommended.

Disk Space (FSM only; not including the operating system) - It takes ~100Mb of free disk space to uncompress and un-tar the FSM package. Disk space must be set aside for saving FSM data sets. A single airport could range from 5-12Mb of data per DAY. Plan accordingly.

Monitor - Graphics Card needs to support 1280x1024 resolution.
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