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This document lists Planet recommendations for CSU SOE 

PLANET CSU SOE RECOMMENDATIONS

Planet has developed a very good understanding of CSU’s diverse network and computing environment over the various campuses. Based on our understanding and the current issues faced by CSU, Planet recommends the following options for CSU’s. The options are in priority order.

OPTION  1 – CENTRALIZED ARCHITECTURE

Planet strongly recommends that CSU adopt a centralized architecture as described below. The architecture makes use of a centralized thin client (Microsoft 2003 Terminal Services or Citrix Metaframe) server farm for client access, a centralized Planet file server and a database. Planet recommends SQL Server 2000 be used as the database for Planet.  This architecture allows each campus to access Planet via a standard thin client interface, allows each campus to have their own individual Planet database and share a centralized Planet file server.

Advantages:

· Lower hardware cost since fewer more powerful servers replace a lot more servers. In this option CSU will require a total of six dual processor servers versus potentially a maximum of sixty single processor servers, if each campus chose to have a thin client, Planet file server and Planet database server as separate machine

· Lower operating system, database software-licensing cost. Software costs for six servers versus upto 60 servers

· Zero installation, administration and system upkeep costs at each campus. Drastically reduced system upkeep and administration costs. A single network/Planet administrator can maintain and administer the system from a centralized location as opposed to requiring resources at each campus.

· Upgrades, backups vastly improved. Every campus gets upgraded at the same time and always has the latest Planet functionality

· Easier to establish, enforce and maintain Planet implementation best practices

· Zero startup time for new campuses that have not yet installed Planet Application

· Allows campuses to utilize local network resources for printing, drives and output

· Fast setup time to add new clients/users. 

· Fewer network, system and client issues due to standardization of architecture

Sample SOE Parts List:

System Configuration to support 80 Concurrent Planet Read/Write Users. 

Thin Client Computing Server Farm

· Four dual processor 2 GHz Servers

· 3 GB Memory per server

· 40 GB Hard Disk 

· Windows 2003 Standard Operating System

· Windows Terminal Services or Citrix Thin Client application

Planet File Server

· Dual Processor 3.2 GHz Server

· 120 GB Hard Disk

· 1 GB Memory

· Windows 2003 Standard Operating System

Planet Database Server

· Dual Processor 3.2 GHz Server

· 3 GB Memory

· 120 GB Hard Disk

· SQL Server 2000

· Windows 2003 Enterprise Operating System

CENTRALIZED ARCHITECTURE






All servers located at a single central location
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PLANET CSU SOE GUIDELINES

Introduction

These guidelines are provided for CSU to do either build their own architecture or if they need more detailed information on Planet’s recommendations. Enterprise customers who intend to deploy Planet applications in a multi-user environment need to consider certain guidelines that will ensure that the Planet Applications are optimally configured and deployed. Planet defines a high performance multi-user enterprise environment as one that is:

· Mission Critical

· Multiple users – Typically more than 15 Read/Write, 30 Read Only users

· Multiple organizations within the same enterprise use the application for their daily operations

· Deployed over a heterogeneous environment with different client configurations and operating systems


Typically these environments will consist of a centralized Datacenter where the application is hosted, a clustered server or server farm, load balancing devices, RAID systems and network based backup systems. The applications deployed are mission critical and have high availability requirements. 

1.0 NETWORK SIZING – Application Server to Client Interface

For a high performance multi-user enterprise environment, Planet recommends use of thin client computing. Thin Client Computing uses a Presentation level protocol that allows an application’s code to execute on the application server and only the graphical user interface, keystrokes and mouse movements are transferred between the client and the server. Thin Client computing provides true location independence for applications by running the application at one location and executing the program's user interface somewhere else. This distributed architecture allows Windows 16, Windows 32 and client/server applications to perform at very high speed over low bandwidth connections. It also allows 16 and 32 bit applications to run on legacy PCs as well as new-generation, lightweight client devices. The result is minimal client network utilization across the most popular protocols on industry standard transports. 

Thin Client Computing also simplifies software distribution, upgrades and maintenance, since the software has to be modified only on the thin client-computing server and not on each client. This greatly simplifies software maintenance, trouble-shooting and installation. 

Typically thin client computing is provided by either Citrix Metaframe family of products or Microsoft’s Terminal Services. It is important for an enterprise to understand Planet IRM’s network bandwidth utilization, server utilization and client utilization to be able to properly configure the thin client-computing server(s), database server and clients.

This document will provide high-level guidelines to enable a client to configure their system resources to optimally utilize Planet IRM.

Planet IRM is classified as a graphically intense application for the purposes of thin client computing. The following table lists the network utilization of Planet IRM utilizing Planet’s recommendations for server sizing. Planet IRM thin client generated network traffic occupies very little network bandwidth. From fast LAN’s to ISDN and asynchronous communications, end users will experience LAN or near LAN speeds. This small network requirement results in Planet IRM thin client network utilization of less than 4% on a 10 Mbps LAN. This performance is not protocol dependant. 

Conclusion

IT Managers can use 10 Kbps per client as a rule of thumb for deploying Planet IRM thin clients on a network. IT managers can extrapolate from the information presented to determine more customized data for their particular environment. Caching makes a significant difference and will affect bandwidth requirements. Results will vary depending on the server configurations, hardware, and type of network and client configuration. Please also note that single user bandwidth requirements multiplied by “x” does not necessarily result in a total bandwidth requirement because traffic peaks generated by individual users will rarely coincide.

TABLE 1 – NETWORK BANDWIDTH UTILIZATION

10 Mbps Ethernet LAN Traffic

	
	Graphically Intense 

	
	Thin Client Computing

	Test Time Duration (Seconds)
	1630 

	Server (to client) 
	

	Bytes 
	7848716 

	Packets 
	10705 

	Client (to server) 
	

	Bytes 
	392522 

	Packets 
	6133 

	Totals (to & from the server) 
	

	Bytes 
	8241238 

	Packets 
	16838 

	Averages (to client) 
	

	Bytes/Packet 
	733 

	Bytes/Sec 
	4815 

	Packets/Sec 
	7 

	Network Utilization - % 
	0.37% 

	Averages (to server) 
	

	Bytes/Packet 
	64 

	Bytes/Sec 
	241 

	Packets/Sec 
	4 

	Network Utilization - % 
	0.02% 

	Total Averages (to and from Server)
	

	Bytes/Packet 
	489

	Bytes/Sec 
	5056

	Packets/Sec 
	10

	Network Utilization - %
	0.39%


TABLE 2   – NETWORK BANDWIDTH UTILIZATION

64 Kbps Ethernet LAN Traffic 

	
	Graphically Intense

	
	Thin Client Computing

	Test Time Duration (Seconds)
	2276 

	Server (to client) 
	

	Bytes 
	7755720 

	Packets 
	10733 

	Client (to server) 
	

	Bytes 
	423242 

	Packets 
	6613 

	Totals (to & from the server) 
	

	Bytes 
	8178962 

	Packets 
	17346 

	Averages (to client) 
	

	Bytes/Packet 
	723 

	Bytes/Sec 
	3408 

	Packets/Sec 
	5 

	Network Utilization - % 
	41.60% 

	Averages (to server) 
	

	Bytes/Packet 
	64 

	Bytes/Sec 
	186 

	Packets/Sec 
	3 

	Network Utilization - % 
	2.27% 

	Total Averages (to and from Server)
	

	Bytes/Packet 
	472

	Bytes/Sec 
	3594

	Packets/Sec 
	8

	Network Utilization - %
	43.87%


2.0 Thin Client Computing Server Sizing

Typically Thin Client Computing servers can handle support multiple users on Windows Servers. A multi-user system requires more system resources than a single-user system. This section provides some system sizing guidelines that can help one decide on a hardware configuration that will support multiple users with optimal performance. PLANET IRM users are categorized as power users for the purposes of thin client computing. 

Please refer to individual thin client software vendor’s (Citrix, Windows Terminal Services) recommendations with regard to operating system support, hardware configuration, system sizing, backend database supported for specific sizing and configurations. Note that these guidelines typically change with newer versions of the software. In cases of any conflict arising due to Planet guidelines vs. thin client software vendor’s recommendations the later will supercede any Planet guidelines.

The guidelines listed below are observations based on Planet Associates experience and understanding of these environments.

Processor, Bus, and Memory

The processor and bus architecture are fundamental to thin client computing server performance. The ISA (AT bus) architecture is low-bandwidth and is not recommended for thin client computing servers. Planet recommends use of a higher-performance bus, such as EISA or PCI, for best performance. These buses support the high-sustained data transfer rates that are typical of a thin client-computing server.

The memory (RAM) requirement for a thin client-computing server is typically 16 MB for each power user. Keep in mind that PLANET IRM clients will require more than the typical memory and the requirements are listed in the next section. In many cases, adding RAM has a larger effect on system performance than upgrading to a faster processor. In general, processor and RAM requirements for thin client computing servers scale linearly. One can roughly double the number of users supported on a multiprocessor-capable system by doubling the number of processors and doubling the amount of RAM. By purchasing multiprocessor-capable systems one can provide for convenient system scaling as the requirements grow.

Note that not all multiprocessor systems scale the same way because of bus differences. The bus architecture in multiprocessor system is crucial for multiprocessor performance with more than four processors, and vendor-specific drivers are usually required.
Hard Disks

The hard disk subsystem in a server is an important factor in system throughput. Small Computer System Interface (SCSI) disk drives and adapters, especially Fast Narrow SCSI (SCSI-2), Fast Wide SCSI, Wide Ultra SCSI, and Wide Ultra2 SCSI devices, have significantly better throughput than ST-506, Integrated Device Electronics (IDE), or Enhanced Small Device Interface (ESDI) disk drives and adapters. For the highest disk performance, consider using a SCSI-based Redundant Array of Independent Disks (RAID) controller. RAID controllers automatically place data on multiple disk drives and can increase disk performance and improve data reliability. Use NTFS for all disk partitions on your thin client computing servers. NTFS allows security configuration, better performance, and more fault tolerance.

Network Interfaces

The thin client protocol used is typically highly compressed and causes negligible loading on a network, but because the thin client-computing server handles all network requests, a high performance network interface card (NIC) is recommended.


Security and Access Guidelines

Planet recommends that the thin client-computing server not be the Windows primary or secondary domain controllers. Please refer to the thin client software vendor’s recommendations for server farm names, trust relationships, domain configurations, maximum server farm names, authentication, access, application authorizations, active directory forests, etc. 

Conclusion

The operating system for the thin client computing server/Planet application server has to be Windows 2000 Server or Windows 2000 Advanced Server. General rule of thumb for a single processor server with a minimum PCI bus, a SCSI drive and a high performance NIC card is five (5) PLANET IRM write users or ten (10) read users for each 1 GHz in processor speed. A minimum of 128 MB of memory is needed for each active PLANET IRM user on the server. This memory requirement is in addition to any other requirements placed by the operating system, the thin client server software or other software.  

3.0 Network Configurations


Typically PLANET IRM can be deployed in two different network configurations for a high performance multi user enterprise system. The thin client computing/application server sizing and network traffic between the thin client and the servers remain the same for both options. The guidelines in the previous section dictate the sizing of the network and the application servers. 

Figure below shows network configuration A where the server farm is a Planet Application/Thin client-computing farm. This farm is connected to the database/file server cluster via a high speed Gigabit or Fast Ethernet. 

NETWORK CONFIGURATION A
The database stores the planet database and the file server stores drawing, report, help and other Planet files. The advantages of this approach include centralized storage of all Planet related files except for DLL’s on the database/file server cluster, eases maintenance of files and lower cost. The disadvantages of this approach include need for database server to be Windows 2000, access to files on the database since some organizations prevent non-database access to the database cluster for security reasons, and if database is not dedicated to Planet then file maintenance may be an issue.

Figure below shows network configuration B where the server farm is a Planet Application/Thin client-computing farm. This farm is connected to the database server cluster and a separate file server cluster via a high speed Gigabit or Fast Ethernet. 

NETWORK CONFIGURATION B












The database stores the planet database and the file server stores drawing, report, help and other Planet files. The advantages of this approach include ability for different IT groups to manage the database server and the file server, ability to set different security policies on the individual clusters, minimal impact if database server is used for other applications and allows for database server to be on a different operating system (e.g. UNIX ) than the file server (Windows Server). The disadvantages include higher cost and increased maintenance. 

4.0 Database Server and File Server Sizing

Planet recommends a minimum of 15 GB for the database server dedicated to Planet application and 15 GB for the file server. The file server has to be a Windows 2000 or Windows 2000 Advanced server.  General rule of thumb is 15-20 MB for each Planet drawing file (ARC) that needs to be stored on the file server. Both the Database and file server should be a minimum of 2 GHz machines with SCSI, PCI or other fast bus interface, and high performance network card. The databases supported by Planet are SQL Server 7.0, SQL Server 2000, Oracle 8i and Oracle 9i.
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