Upgrading/Migration Recommendations for

Currently Installed PC-base

As part of its charter to provide advice and assistance to Air Force organizations about interactive courseware (ICW) and related areas, the AF Institute for Advanced Distributed Learning (AFIADL) is recommending a PC migration strategy.  This guidance is intended to ensure continued support for the installed PC-base and provide recommendations for upgrading or replacing PCs. The plan seeks to ensure that end-users have PCs that will run all planned courseware scheduled to be available beginning in 2003. Additionally, we are providing this guidance so that ICW developers may have a more accurate picture of the installed PC-base to ensure playback-compatibility for the courseware being developed.

Another reason for presenting this migration recommendation is to get all of us out of the business of chasing upgrades. We believe that systems currently available can adequately run any courseware that might be developed. Our intent is to provide a recommended path to an Air Force standard platform (in generic terms) that will be capable of running ICW currently under development and in general use by 2003.This recommendation is in two parts: the first covers minimum "standard" desktop PCs; the second covers a recommended ADL/ICW PC for use by courseware developers.

Standard Desktop PCs (NOT ICW Development Platforms)

The following table summarizes the minimum "standard" features of desktop PCs that are currently or will be in use across the Air Force between 1999 and 2004. This table can also be used to indicate a "migration path" to upgrade computers.  The intent is to have an installed base of Pentium 500 PCs throughout the Air Force by 2003 when much ICW is scheduled to be available. Planning for this installed base also gives ICW developers a common "minimum" end-user platform to target for course delivery stations. To restate, these are minimum recommendations and using organizations are free to exceed these recommendations as their resources permit.

The following table is not intended as a step-by-step path to the AF "standard platform." In some respects it is a "best guess" of how the majority of "low end" PCs will be configured in these years. As current experience shows, there will be a wide range of installed PCs. This table should be used as a recommendation chart for those upgrading PCs. Find the specifications for the PCs you are considering upgrading/replacing in this chart and use the figures for 2003 as the target specifications for specific upgrades or as "minimums" for replacement PCs.  Again, these are only recommended minimums and economically feasible higher specifications are encouraged.

Minimum Hardware Platform Specifications


Current Base
2000
2001
2002
2003


486/Pentium 90
Pentium 133/166*
Pentium 200/266*
Pentium 266/350*
Pentium 450/500*

CD-ROM
4X
6X
12X
24X
32X

RAM
16 MB
16/32 MB
32/64 MB
64/128 MB
128+ MB

Cache
8 KB
16 KB
128 KB
512 KB
512 KB

VideoRAM
1 MB
4 MB
8/16 MB
16/32 MB
32 MB

HDD
1.5 GB
2.5 GB
9 GB
9 GB
9 GB

Bus Speed
66 MHz
66 MHz
100 MHz
100 MHz
133 MHz

*These would be "low-end" systems. Upgrade to Pentium 500 and above is encouraged as pricing and local resources permit.

However, before using this as an upgrade recommendation there are some assumptions that must be understood.

Assumption 1: The 486/Pentium 90 platform is currently the low-end of the installed PC base. We expect that these machines will be phased out during the 2000 calendar year for the majority of users.

Assumption 2: We do not recommend attempting to upgrade 486 through Pentium 266 machines via CPU chip upgrades because of their slower bus speed (66 MHz). Faster chips (300+ MHz) require a minimum 100 MHz board bus speed. It would not be economical to put a 300+ MHz chip on a 66 MHz board (even if it would fit in the slot); no perceptible performance increase would be achieved. In this situation, replacing the entire computer is recommended.

Assumption 3: This path is intended to achieve a minimum installed base of 500 MHz PCs across the Air Force. Nothing in this document should be interpreted as precluding any organization from exceeding this "minimum" standard as its resources permit. Indeed, we encourage organizations to purchase the "newest and fastest" computer hardware as local resources permit.

Recommended "Refresh" Timetable

As the preceding table and discussion imply, a timetable for upgrading PCs within a command or on a base-by-base basis is recommended. Because of differing command and local requirements and guidelines, not everyone will be able to follow the same timetable. While most private sector companies have been replacing their PCs in a 3-year lifecycle (changing one-third of the installed PC base every year) in response to rapid change, we believe that currently available PC platforms are more stable and have a longer lifespan with a corresponding increase in replacement time. For this and other reasons (varying local conditions, planning/POM, funding, etc.), we are recommending a 5-year refresh cycle, replacing one-fifth (20%) of the PCs each year.

If you look at the table above and start with the 486/Pentium 90 PCs in Calendar Year 1999 (CY99) then the 5-year refresh cycle recommendation would be as follows:

CY
486/Pentium 90
Pentium 133/166
Pentium 200/266
Pentium 266/350/450
Pentium 500

00
To Pentium 500
x
x
x
x

01
x
To Pentium 500
x
x
x

02
x
x
To Pentium 500
x
x

03
x
x
x
To Pentium 500
x

Upgrade Components/Add New Peripherals (as required) or Upgrade PC to next level (as appropriate)

04
x
x
x
x
x

05
x
x
x
x
x

06
x
x
x
x
x

07
x
x
x
x
x

08
x
x
x
x
x

09
x
x
x
x
x

When upgrading complete PCs, ensure that the System Bus is a 100 MHz minimum though a 133 MHz bus is acceptable if cost effective. Also ensure that the system memory slots will accept up to a 1 GB of RAM minimum expansion. The "box" should also have enough expansion slots to include (if not already present) a CD-ROM drive, a DVD drive, a Zip( or compatible large format disk drive, and a second hard disk drive. The system should also use separate sound and video cards; they should NOT be built into the motherboard.

These recommendations are based on recent developments, announcements, and trends in the computer hardware marketplace. However, as is the case with any rapidly changing technology and related economic conditions, the recommendations herein may be overcome by open market conditions. It is almost impossible to predict the course of those elements with any real degree of accuracy; therefore, when upgrading or replacing PCs the "rule-of-thumb" should be to purchase the "newest and fastest" hardware that exceeds the "minimums" when economically feasible.

Component Upgrade Recommendations

Component upgrades fall into different categories depending on which base machine you are upgrading.  Before considering upgrades, we need to insert a note of caution regarding Intel's Celeron™ CPU chips: Regardless of the stated chip speed these are designed for and operate only with a 66 MHz bus. If your PC is based on a Celeron™ chip set, the recommended solution is to replace the entire PC rather than upgrade components as indicated below. In a generic sense, upgrade recommendations are as follows:

Upgrade Recommendations

Component
Recommendation

CPU
Pentium III (500 MHz minimum)

System RAM
128 MB minimum; buy as much as you can afford, usually cheaper at initial purchase

Hard Disk Drive (HDD)
Largest economically feasible but no smaller than 9 GB 

Video Card
32 MB minimum 

Ensure card has 3D display capability

CD-ROM
32X 

DVD
Current industry standard; ensure CD-ROM disk playback. NOTE: Ensure your operating system supports DVD; there have been problems because NT 4.0 doesn't have native support for DVD. The Windows 2000 release should fix the problem.

Monitor
Minimum 17-inch VIEWABLE, Multisync, .26 dots per inch (DPI)

Lease vs. Purchase

When it comes to deciding whether to lease or purchase new PCs as replacements for existing equipment, each organization's situation is different. Then there is also the consideration of local and MAJCOM guidance regarding equipment leasing. Because the guidance varies as does each organization's situation, we do not offer a recommendation regarding leasing vs. purchase. However, we do recommend that those considering leasing as a solution to acquiring new PCs ensure that they retain full control over hardware and software specifications as well as ensuring that the life cycle and replacement period meets their requirements.

Special Note Regarding Courseware Requirements:

Courseware developers should specify the required hardware needed to run their courseware as well as any special software requirements not included within the courseware.

ADL/ICW Development PC

In keeping with DoD initiatives for advanced distributed learning (ADL) technology, we are recommending a standard desktop computer platform for interactive courseware (ICW) development. This ICW platform recommendation is intended to be ADL-ready (or readily adaptable to final ADL standards).  We are taking steps to ensure that these PCs are identified on AF BPA contracts. The table below lists the hardware components AFIADL recommends to support ADL and ICW development. Once again, these are minimums and agencies are encouraged to exceed these as local conditions permit.

System Board


133MHz bus

Processor



500MHz Pentium III minimum

Memory



256 MB minimum (expandable to 1 GB)

Storage



Floppy Drive(s)

1.44 MB 3.5-inch



Zip( Drive Equivalent
250MB (backward compatible with 100MB)



Hard Disk Drive

Largest economically feasible but no smaller 

than 9 GB

Video



Card



Separate 4XAGP 32 MB or better with 3D


Monitor


17-inch VIEWABLE Multisync 

(.26 mm dot pitch)

Sound




Card



Separate card with 32-bit or better



Speakers/Headphones
Compatible with sound card

Other Standard Features


L2 Cache


512 KB minimum


Keyboard


Standard Windows compatible



Mouse



Standard Windows compatible



CD-ROM


32x (without R/RW drive)



Operating System*

Windows 98/NT (or current standard)

Options



CD-ROM/RW/DVD

6x/6x minimum (without separate CD-ROM)

Network Card**

10/100mb



Modem***


V90 compatible

__________


*Joint Technical Architecture - Air Force (JTA-AF) Version 2.0 (5 June 99), Section 2.2.9.1 establishes Windows 98/NT 4.0 as the standard desktop operating system (OS) and directs migration to the Windows 2000 OS starting in CY 2000. For more information see: http://www.afca.scott.af.mil/jta-af/v2/index.html
**Check with your local Comm Squadron for specific requirement


***Modem use must be approved by your Comm Squadron because of phone line requirements. Also, if you are connected to the base LAN and DoD Internet, there are restrictions on connecting to the public internet via a modem.

Hardware selections for this platform are based in part on the "Courseware Delivery Stations: Hardware" recommendation of the Aviation Industry CBT Committee (AICC Guidelines and Recommendations: AGR 002, 14 Jan 1999, Version 8.0). The rationale for selecting these components is discussed in the following pages.

System Board/CPU Chip/Memory


To take advantage of the newer fast chip architecture requires a minimum 100 MHz system board speed. PCs with Pentium II/III chips should come with this minimum system board speed. However, older boards (those found on 486/Pentium I machines) may not support this speed (they are 66MHz) and you should not attempt to upgrade the processor to a Pentium II/III chipset (the chips probably won't fit the socket anyway). 


The 500 MHz Pentium III chip is recommended for ICW development because of its processing power and programmed routines specifically designed for multimedia. Part of the rationale is that ICW should be developed on a high-end machine because of the multitasking required for building ICW materials. Most of these products will be delivered on machines considered "lower end" though much more powerful than the 486/Pentium I/Pentium II machines. It is an unfortunate fact of computer life that, as the power of chips increases, software developed for them or courseware developed on them will not be compatible with earlier generation chips, especially the 486/Pentium I family. This is another reason for recommending upgrade to the Pentium III chip family.


We are recommending that the system board provide for RAM addition up to 1 gigabyte (GB) with a minimum of 256 MB installed. There are several reasons for this. The most important is that ICW development is a memory intensive process and additional memory beyond the minimum recommendations for the Windows( operating system (95/98/NT/2000) enhances system operation. Additionally, the cost of RAM has been steadily dropping which makes maximizing available RAM at time of system purchase a bargain. Another benefit of the increased RAM is improved software operation. In recommending a board that will accommodate up to 1 GB of RAM we are planning for potential future software requirements that may exceed the current 128 MB "optimum" or the use of RAM for enhanced system performance.

Storage


The 1.44MB 3.5-inch floppy drive is standard and is included with almost any system purchased. However, this storage method is inadequate for the files associated with ICW. Because ICW development yields large numbers of files of varying size that quickly exceed the capacity of a 3.5-inch floppy, we are recommending a Zip( drive equivalent (250MB) floppy disk system in addition to the 3.5-inch floppy. The larger capacity of a Zip( drive equivalent means that most, if not all, course files could be stored on a single disk (up to 250 MB) and possibly more than one course can be stored on the larger format (250 MB) disk. Using a Zip( drive equivalent provides an economical means of transferring files between developers, reviewers, and others involved in the ICW development and production process. The Zip( drive equivalent can also be used to distribute the finalized courseware (provided the economics are right for this format as opposed to others such as CD-ROM).


The availability of increasingly larger hard disk drives (HDDs) installed as standard equipment is a positive development. An unofficial survey of vendor sites indicates that most offer 9 GB HDDs as the minimum standard HDD on their Pentium III platforms. Many offer larger sizes (13+ GB) as standard and even larger sizes are available for relatively low cost when included with an initial system purchase. We recommend 9 GB as the minimum HDD size to accommodate both the large storage required for standard operating system files, office suite files, ICW authoring tool files, and data files. In plain terms, you need as much storage space as you can afford and it's cheaper to buy it up front than to add it later.

Video


The selection of a 32 MB video card as the minimum standard reflects the industry trend in increased performance and system configuration (as well as the decline in RAM prices). This also offers more versatility to support different screen effects that can be used with ICW. A 32 MB card supports faster screen refresh rates and higher screen resolution levels, all pluses when used as an ICW development or delivery platform. In addition to the minimum 32MB video, we recommend that the video card have 3D capability to take advantage of commercial off-the-shelf (COTS) software, changes in operating systems and other software, and the capabilities of web- and other ICW-authoring software tools. Our unofficial survey of vendors indicates that most, if not all, 32MB video cards are including the 3D capability which is well on its way to becoming standard on all 16MB and larger video cards. Including the 3D capability on the video card itself eliminates the need for an additional video accelerator card in many instances.


The 17-inch (viewable) multisync monitor with .26 mm dot pitch, again, is based on what industry is shipping as "standard" with most desktop systems. In appending the term "viewable" to this recommendation we take note of the fact that diagonal screen measurements are often greater than the actual viewing area of the monitor. This makes the viewable area an important consideration in selecting a monitor. Some monitors advertised at 17 inches actually have a viewable area of less than 16 inches. Dot pitch is also a critical factor because it bears a direct relation to on-screen clarity. The general rule of thumb is "the smaller the pitch, the clearer/sharper the image." Again, sharpness and clarity are two attributes that are critical in developing any computer applications and ICW is no exception. In discussing sharpness and clarity we need to draw a distinction between dot pitch and aperture grille pitch (AGP) which is a different measure. AGP often yields smaller numbers than dot pitch; however, because of the differences in technology AGP's sharpness and clarity is often less than that of monitors using dot pitch. For this reason you should exercise special caution when reviewing monitor specs and ensure that you are dealing with dot pitch.

Sound

There is an increasing use of sound in ICW products, usually accompanying video. Developments in sound card technology and pricing have followed other industry trends of giving "more bang for the (lower) buck." The 32-bit sound card is becoming the de facto standard. We recommend this as the minimum because it is a cost effective solution and does allow more versatility to support ICW and other uses than does the 16-bit card. Sound should be on a separate card and not integrated on the motherboard.


Most systems also ship speakers paired with the sound card. Generally these are lower-end speakers that are perfectly adequate for most uses. However, if higher-end speakers are needed it is best to look at available system upgrades and select them at the time of purchase if possible. 


You may opt for headphones instead of speakers. These certainly make good sense in a multi-user office environment. Their sound reproduction quality equals that of many speakers and in some cases exceeds them. Select either speakers/headphones  or both as your conditions warrant.

Other Standard Features


We don't need to say much about the other standard features (keyboard & mouse). However, there are usually some different mouse options available (touch pads, trackballs, etc.) and selecting one of these in lieu of a mouse is a personal choice. The bottom line is that you need to have a "pointing device" (generally assumed to be a Mouse).

DVD/CD-ROM


Computer manufacturers are beginning to offer DVD as a standard component on many systems. This comes as either a separate DVD drive in addition to a CD-ROM drive or as a single multi-function drive for both DVD and CD-ROM. A multi-function DVD drive (read CD Audio, CD-R0M, and DVD formats) is a definite plus and should be given serious consideration to replace a plain CD-ROM drive or to supplement the CD-ROM. We note, however, that the available DVD drives do accommodate available DVD formats as well as CD-ROM and audio CD so there should be no format incompatibility problems. In short, a multi-function DVD drive is a good thing to have, so take the option when available.

However, you need to be aware that there are several competing DVD standards when you talk about rewriteable DVD (DVD-RW). There is no clear industry-favored DVD-RW (similar to the VHS/BETA choice in the earlier video arena) at the time of this writing. We also take note of the fact that there is no economical DVD-RW drive unit available for PCs at this time; consequently we do not suggest considering any DVD-RW drives at present. Another reason for deferring DVD-RW is the lack of an installed DVD playback base within the AF at this time. Additionally, the earliest date we anticipate availability of courseware in DVD format is the 2003 time frame. 

If you elect not to add a DVD drive and remain in the CD-ROM arena, there are several different avenues you can take. Most vendors include a CD-ROM as standard equipment. If you choose a system with CD-ROM only, check vendor upgrade options and select the fastest CD drive available, though we recommend a minimum of 32x.

Special Note: DVD and Windows NT

If you are considering purchase of a new computer, you should know that  (to the best of our knowledge) Windows NT operating systems have incompatibilities with DVD. Major vendors are not certifying that DVD will work when ordered with the NT operating system. They attribute this to a Microsoft software problem that is being worked. This problem should be eliminated when Windows 2000 is released. The bottom line is that you most likely will not be able to develop DVD applications on an NT workstation at this time. However, a multipurpose DVD/CD drive unit will playback DVD video disks and serve as a data-storage device, as well as provide the usual CD-ROM functionality.

For the ICW Developer, another alternative to consider is a CD-RW unit. This allows you to use rewriteable (RW) CD media for different purposes: storage of files, storage of ICW, and "master" for ICW duplication. If you elect the CD-RW option be sure that it also reads CD-R and is at least a 6x read/6x rewrite unit.

Our recommendation is to adopt the most flexible platform that you can. In terms of flexibility we recommend having both a DVD drive and a CD-RW drive available in your development station.

Options

 
The two options listed are for connectivity to local area networks and the Internet. Most users will need a network card. Which type of card you need varies from base to base. Be sure to check with your local comm squadron or computer support office before selecting/ordering a LAN card with a new system.


We have included the recommendation for a modem because there are geographically separated units that do not have LAN access. If you are in this category and desire to purchase a modem with the system, be sure to check with your comm squadron before ordering. Do not assume that you can use a modem without checking with the comm squadron. If you receive an OK from your comm squadron, then order a V90 (or current industry standard) compatible modem.

A Word about Laptops

There have been great strides in laptop capabilities in recent years. In terms of performance they equal and sometimes exceed that of some installed desktop PCs. It is possible that in some areas laptops are being used rather than desktop PCs. Some may consider laptops as their main workstation due to varying requirements. We would be remiss in our duty if we did not address laptops as part of this migration concept. Rather than try to be clairvoyant about the range of laptops currently in use, we elect to focus our comments on acquisition of new laptops and the desired configurations so they may be used for ICW development or delivery as well as the usual range of computer applications.

Recommended laptop configuration

System Board


100MHz bus

Processor



450MHz Pentium III minimum

Memory
128 MB minimum (expandable to 384 MB or greater if possible)






256MB recommended for ICW development

Storage



Floppy Drive(s)

1.44 MB 3.5-inch



Hard Disk Drive

6 GB or larger

Video



Card



PCI/AGP 8/16 MB or better with 3D


Display


14.1-inch XGA TFT Color Display minimum
Sound




Card



32-bit or better



Speakers


Integrated/Compatible with sound card

Other Standard Features



L2 Cache


512 KB minimum
Pointing Device

Touch-pad, built-in joystick, external mouse



CD-ROM


24x or faster



Operating System*

Windows 98/NT (or current standard)



Expansion Slot

PCMCIA

Options



Zip( Drive Equivalent
250MB/backward compatible with 100MB

DVD



In lieu of CD-ROM

Network Card**

10/100mb



Modem***


V90 compatible



Docking Station

Laptop specific, provides full-size keyboard, 

mouse, and connection to larger monitor

__________


*Joint Technical Architecture - Air Force (JTA-AF) Version 2.0 (5 June 99), Section 2.2.9.1 establishes Windows 98/NT 4.0 as the standard desktop operating system (OS) and directs migration to the Windows 2000 OS starting in CY 2000. For more information see: http://www.afca.scott.af.mil/jta-af/v2/index.html
**Check with your local Comm Squadron for specific requirement.


***Modem use must be approved by your Comm Squadron because of phone line requirements.

Our informal survey of laptops indicates that most of the CPU chips used are 50 to 100 MHz "slower" than the high-end CPU chips available for desktop PCs. Once you are into the 400 MHz Pentium III CPU (or higher) arena, the chip should have all the capacity needed for both developing and running ICW. Most of the chip differences are internal and driven by the power and other requirements for operating in the laptop environment. There should be no appreciable performance difference detectable by the user.
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