HUMBOLDT STATE UNIVERSTY
INFORMATION TECHNOLOGY SERVICES

SERVER CONSOLIDATION/MIGRATION PLAN
[Draft — WCC, 6/15/03]

Humbol dt State University’s Information Technology Plan, TechPlan 2003, was approved by the University Executive
Committeeon February 6, 2003. Itcalled for Information Technology Services (ITS) to develop aplanto migrate from
its current central computing environment to a clustered server environment that will provide the campus with a
computing architecture that can sustain its operations into the foreseeable future.

ITShas developed aplan to migrate to a clustered server environment in five phases. The new environment will consist
of multiple Intel-based serverswith load balancing, automatic fail-over, hot swapping, and suitable redundancy; a L inux
operating system; and open source software where available. The five phases can beimplemented in threeto fiveyears
(threeyears would represent implementation via adeath march; five yearswould allow project completion at the same
time existing central computing hardware reaches the end of its expected life). Implementation over five years would
requireincremental funding of about$1.56m over and above the current allocationto ITSfor central comp uting support.

History

In 1995, Humboldt purchased four Digital Alpha 2100 computer systems running Digital Unix: laurel, to support the
Banner Student Information System and Financial Aid System; axe, to provide student electronic mail services; sorrel,
to be the University Web server; and redwood, to provide instructional computing. Prior to that time, administrative
services and administrative e-mail were supported on a Sequent, and faculty e-mail and instructional computing were
supported onaDigital VAX. Only students approved by afaculty member could have an e-mail account, and, of course,
there had been no Web services. The campus paid for the four machines over five yearsat approximately $250,000/year.
These funds were held centrally by the University and never madea part of the University Computing Services(UCS,
a department within ITS) budget. Once the contract was paid, the UCS central computing budget was permanently
augmented by $40,000/year as its funding to acquire new hardware. Over the years, these funds have been used to
upgradetheDigital Alphaswith new processors, additional memory, and additional disks. Typically, processor upgrades
were made to laurel and the old laurel processors trickled down to which ever one of the other machines was most
underpowered at the time. This kept laurel as the on-going “newest” machine at UCS.

In 1997, Humbol dt purchased a Digital Alpha 2100 computer systemrunning OpenVM S: jacks, to hostthe I nformation
Associates Financial Records System provided and supported by the Chancellor’s Office. It replaced a Digital VAX.
The campus provided UCS with $95,000 in one-time funding for this purchase.

In 2000, the campus purchaseda Comp aq ES-4 0 comp uter system running Digital U nix: willow, to be the database server
for the student administrative systems. This dlowed laurel to be the student administrative systems application server
without also having to processthe database transactions. Themachine cost $110,000, $70,000 of which was new money
from the campus and $40,000 which came from the UCS central computing hardware budget’. The combination of
willowand laurel provided sufficient processing capacity for Humboldt toimplement the graphical user interfaceversion
of Banner along with Web access for students, faculty, and advisors.

In 2002, sorrel became unstable due to repeated heat stress events. UCS, from its central computing hardware budget,
and the Common M anagement System (CM S) project split the $60,000? cost of anew Compaq ES-40 computer system
running Digital Unix to replaceit: newweb. During the same period, axe became unstable for the same reason, and the

1$20,000 each in 2000/01 and 2001/02.
2CM'S had to loan UCS $10,000 during 2001/02 for UCS to come up with its half.
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President’s Office provided $60,000 to UCS to purchase another Compaq E S-40 running Digital Unix to replace it:
newaxe.

During this same period of time, U CSwasex panding itsserver farm. UCSnow issupporting multiple serv ersfor domain
name service (DNS), lightweight directory accessprotocol (LDAP), course management systems(BlackBoard), Web-
based mail (both WebMail and SquirrelMail a the moment), signatures and forms, Kerberos (authentication), touch-
tone/voice-response, streaming media, contentdistribution (CD tower), varioustesting and development environments,
optical scanning, etc. These servers operate on amix of operating systems, including Digital Unix, Linux, and several
versions of Windows. In addition to using some of the $40,000/year in the centrd computing hardware budget, UCS
hasused creative approachesfor acquiring these systems,including partiallybuilding some of them from partsscavenged
fromthe origind four Alphas, getting other officesto pay for them (the DNS server was a gift from Extended Educati on
in return for providing EE with computing lab support, another server was provided by the Chancellor’s Office when
UCS agreed to host the systemwide servicelearning Web site), and raiding its own operating expen ses budget normally
used to provide desktop computers, office equipment, and training for its own staff.

Need for Change

UCS cannot sustain central com puting operationsand servicesindefinitely with thisinfrastructure. The sheer complexity
of the environment, the facts that some of the computers supporting mission-critical applications suffered the same heat
stress that degabilized sorrel and axe and are just as old, and the infrastructureis overly dependent on the whims of
vendors all argue for migrating to a new architecture.

. Complexity

The description above of the existing infrastructure should provide someindication of the complexity of the
current computing environment. The most critical complexity factor is the number of operating systems that
are in use: OpenVMS, two versonsof Unix (Digital Unix and Linux), and multiple versons of Windows
(Windows NT on most servers, but a modified version on the BlackBoard server for which BlackBoard
provides separate patches from those provided by Microsoft, an early version of Windows on the touch-
tone/voice-response system because Humboldt no longer contracts for vendor support, and even a version of
DOS on one of the optical scanners).

UCS only hasone systems administrator to manage all of its central computers. When all it had to manage were
four Alpha 2100s, all running the same release of Digital Unix, that was sufficient.®> There is no way one
systems administrator can keep pace with the support needs of the equipment installed today. Therefore, he
focuses his intention on supporting the Digital Unix computers and responsibility for the Windows and Linux
computersisallocatedtothe UCSanalyst/programmers. Thisresultsin anenvironment whereitisvery difficult
to coordinate updates and lines of responsibility can become blurred. Also, because different people are
responsible for different operating systems (or versions) on different machines, and because the
analyst/programmers’ primary responsibility is to support applications software, it is not possible for staff to
develop the necessary skill sets to backup each other. Further, because the systems administrator also is
responsiblefor security patches, more and more of histime is being dedicaed toworking on security problems
(injust three years, the proportion of e-mail messages that are SPAM hasgrown from 15% to over 50%) rather
than tuning the operating systems to make them as productive as possible.

There also is no time to develop new skillsor work on new projects. For example, when UCS was installing
newweb and newaxe, which were purchased with a new disk management architecture called Storage Area
Network (SAN) switching, it had to make an emergency 150-day hire to bring in the expertise and time to do
the installation. If UCS only had to support one operating system, all system updates could be performed

3 Because it has only one computer using OpenVMS, UCS hasin the past hired an independent contractor
to perform major sysem upgrades when necessary and maintains expertise in-house sufficient only to apply system
patches.
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simultaneously greatly simplifying the systems administration environment. However, even in this simplified
environment, UCS still would need two systems administrators to provide sufficient redundancy of expertise
and time and to keep up with the ever more sophisticated security attacks that the campus is experiencing.

. Aged, Damaged M achines

Asmentioned, during the period of 2001 through 2002, the UCS computer room experienced anumber of heat
events. During thelastheat event in June 2002, an air temperature of 92° was recorded 15 feet from the nearest
central processing unit.* Subjecting a computer to this kind of heat creates hidden damage. Although the
computer may not failimmediately,component failureswill begin manifesting themselvesat anincreasing rate
until the equipment becomestoo unstable to use in aproduction environment. W hileit isnot possible to point
at aparticular hea eventand identify it as the cause of a particular computer failure, it is clear that the multiple
heat events experienced in the computer room were the cause of the failure of sorrel and axe. Both laurel, the
applications server for the student administration systems and redwood, the instructional support computer
(whichincludeslist serving) suffered through these same heat events and could start exhibiting similar unstable
behavior at any time.

Further, both laurel and redwood are eight years old. Although they have been through multiple upgrades,
including CPU replacements and memory replacements, age does have an impact. Humboldt County is shaky
ground and this shaking causes boards in computersto work loose. These b oards must bereseated periodically
to ensure they are properly mounted in the racks. However, the act of reseating a board causes wear to its
mounts, thusincreasingthe likelihood it will loosen. Electronic componentswear out over time. Whilelaurel
and redwood are performing acceptably atthis time, they are uncomfortably suspectfor machines that support
mission-critical services.

UCS has configured willow and newweb so that either one of them can take over (with manual intervention)
the load of laurel in an emergency. However, becausethiswould reduce the throughput capacity at the same
time the demand for services on these machines is increasing, laurel should be replaced with an ES-40. If
redwood fails UCS can build areplacement machine out of its working parts and theremaining working parts
from sorrel and axe. However, this new, constructed machine still would be an eight year old, heat stressed
configuration. A replacement for redwood, preferably with a computing system capable of large data set
processing, should be acquired.

. Vendor Dependence

Humboldt’s Alpha 2100 computers were designed and sold by Digital Equipment Corporation (DEC). DEC
subsequently was purchased by Compaq Computer. Compaq designed the ES-40 computers to be fully
compatible follow-on computers to the Alphaseries. Hewlett-Packard (HP) has purchased Compaq and has
announced that therewill not be afollow-on, compatible computer to the ES series. Instead, HP intends to
migrate its customers either to an HP architecture or an Intel-based architecture. Although the Alpha/ESseries
has been one of the mog cost-effective computer architectures for the last ten years, the primary reason UCS
has stayed with it is because UCS staff has so much experience with the hardware and the Digital Unix
operating system. UCS must migrate out of its Alpha/ES architecture within five years because the ES-40s will
thenbesix to eight years old. Because it mustmigrate, it should choose whatto migrate to rather than allowing
the vendor to make that decision for it.

The majority of UCS' other servers use some version of the Windows operating sygem. Microft now
requires each user who accesses a server which is using a Windows operating system to have a Client Access
License (CAL). AlthoughtheCALsHumboldt uses are discounted due to volumecontracting by the California

“Heat stress should no longer be a problem. With the completion of the Campus Utility Project, Van Matre
Hall is back on asingle electrical distribution system, so it isno longer possible for the electricity to fail to the air
conditioners while power continues to be provided to the computers. Further, Telecommunications & Network
Services (TNS, another division within ITS) has installed a back-up generator to protect the central computing and
communications facilities from pow er failures.
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State University (CSU), they still are onerous: Humboldt’s implementation of the BlackBoard course
management system uses SQL Server, a Windows operating system, and therefore Humboldt mug have a
license for every single one of its students — Humboldt (through the CSU) must pay Microsoft annual rent for
its own students so that those students canattend this university. Additionally, Microsoft will drop supportfor
the Window NT server operating system within ayear. This has forced Humboldt to begin the conversion of
over 70 servers from Windows NT to Windows 2000. Windows 2000 requires the user to implement
Microsoft’sActiveDirectory, and UCS, TNS, and the College and administrative units’ information technol ogy
consultants have been forced to spend alot of time over the past year implementing Active Directory so that
they can implement Windows 2000. Humbol dtdoes not need Active Directory for any other reason exceptthat
it must be there to implement Windows 2000. This situation argues for Humboldt to move to an open source
operating system such as Linux.

Environmental Scan/Configuration Planning

After several months of discussions with vendor representatives, UCS prepared a request for information (RFI) to send
to major hardware manufacturersand suppliers. Essentially, the RFI described Humbol dt’ s computing environment and
asked vendorsto provide guidance on the design of an architecture for the future. The primary requirements that UCS
placed on the architecture was thatit support load bal ancing, automatic fail-over, and hot swapping. The RFI expressed
UCS' preference for a clustered server environment running an open source operating system, but vendorswere not
prohibited from submitting responses based on proprietary architectures and operating systems. Copies of the RFI were
sent to

Apple Computer

Dell Computer Corporation

Gateway Computers

Radware, Inc. (a provider of networking and load balancing products)
RS-UNIX.com (an IBM value-added retailer)

Send Mail, Inc. (a provider of communications software)

Systems Technology Associates, Inc. (en HP VAR)

Team Solutions (a Sun Microsystems VAR)

Veritas Software Corporation (a provider of disk/tape/cluster management software)
XI1OT ECH (a storage technology company)

=Z==Z2=Z2=2=2=2=2=222Z2

Although thisis a short list, the major players are all represented. Further, all the major architectures arerepresented.
For example, IB M sells server clustersrunning Linux, mainframes emulating multiple serversrunning Linux, and large
serversand mainframesrunningtheMicrosoft Datacenter 2000 operating system which allowsthe assignment of multiple
CPUsto individual applications with multiple applications all running within a single sygem. Sun sells large servers
running Solaris itsproprietary verdon of Unix (philosophically the same architecture as that of the Alpha/ES series),
as well as clugers of small srvers running Linux. Applesellsserversrunning OSX, its version of Unix that hasbeen
shown to be fully compatible with Linux. Dell and Gateway sell multi-server clusters using Linux.

Afterextensivereview, UCS staff determined thatthe foll owing architectural components are the foundationfor planning
Humboldt’s new central computing environment:

1. Clustered serverswith load balancing, automatic fail-over, and hotswapping (by server and by server
component) to allow the maximum in configurability and to minimize the step size of incremental
growth

2. Basic server component cons sting of anl ntel-basedmi crocomputer optimizedfor server performance.
In today’s market, a typical Intd-based server would consist of
N Dual 2.6G Hz Intel Pentium IV processors
N 2 - 4 Gbytes of memory
N Dual 73Gbyte disk for local operating system functions and fag loading of application

software
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3. A supported version of Linux, preferably Red Hat.

4, A shared disk environment that allows all data storage to be accessible from all servers through
Storage Area N etwork (SAN) switches.

5. Cluster management software

Using these architectural components, UCS then developed an initial configuration, implementation schedule, and cost
estimate using the following design criteria:

1. All hardware components will be fully redundant to provide essentially non-stop reliability.
2. All application software will be commercial versions with complete vendor support.
3. Each application will have its own production and development/testing environments.

Using these architectural components and design criteria, UCS staff developed a five-year plan which would cost
approximately $7.5m to implement. This plan would result in acentral computingfacility which would be “ perfect” for
Humboldt. Obviously, $7.5misanimpossibledream, but a“near perfect” facility for Humboldt should not be. Indeed,
Humboldt has no choice because Humboldt must migrate from its current central computing environment to a new
environment, and it must complete this process within five years —five yearsis the time its existing equipment will have
reached the end of its useful life.

TheHome & Garden Televison (HGTV) channel carriesaprogram called Smply Chic. Thepremiseisthatit ispossible
to have “almost asgood” for “nowhere near the price.” The show typically starts with a tour of a room designed and
furnished for avery wealthy client by an internationally known interior decorator or architect. The rest of the program
isdedicated to showing how close acreativeindividual can duplicatetheroomwithinthelimitsof amiddle-classbudget.
Brass worksjust aswell asgold (maybe better). Silk isn’'t necessary; linen will do. Plyboard can be used instead of teak
if it's going into a hidden location where no one will seeit. Original paintings on the wall are truly special, but quality
prints are nice.

In order to bring down the costs but not seriously degrade the quality, the following modified design criteria were used
to generate aSimply Chic plan for Humboldt’s central computing migration:

1. All single points of failure that would af fect mission-critical applicationswill be reasonably redund ant.
Other components can sharefall-back components. For example, if an application requirestwoservers
to support required throughput, a fully redundant configuration will consist of four servers. However,
areasonably redundant server would require only three servers. Because it would be veryunlikelythat
two of these servers would fail at the same time, there almost always would be sufficient capacity to
support throughput with no performance degradation ever apparent to the user base. However, if a
switch providing a pathway to data fails, there must be a hot standby that will immediately and
automatically take its place.

2. Open source software should be used to the extent possible. For example, the commercial (essentially
“unbreakable”) versionof SENDM AIL would cost $200,000. The open source version costs nothing.

3. A shared devd opment/testing environment can beused so long asthe development environment islarge
enough to duplicate the largest application in the system. Whilelessthan ideal (if development/testing
is being done on the largest application, there would be no capacity for simultaneous
development/testing of any other application), thissaves a lot of money and the development/testing
environment can be grown as funds become available.

Using these modified design criteria, the five-year cost for implementing the plan would be approximatdy $1.9m,
approximately $1.56m of which would need to be new funding (i.e., an augmentation to the UCS budget).
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Project Phasing

It took eight years to build the central computing infrastructure Humboldt has in place now. It will be a complex
undertaking to replace it and this project cannot happen overnight. UCS staff has divided the task into five Phases each
corresponding to a major functional area of the existing infrastructure. Phase I, building the basic infrastructure, must
be completed first. After itisinthe place, theother phases technically can proceed in any order. The order given below
appears the most |ogical because it is responsive to the interplay of the age of some of the existing computers and how
critical the reliability of those particular computers is to the success of the University. These Phases are diagramed in
Attachment A. Edimated hardware cods are given in Attachment B.

. Phase | —Basic Infrastructure

Phase | condsts or those portions of the infrastructure that must be in place for the rest of the infrastructure to
work. One way to think of it isin terms of a mainframe architecture: Phase | consists of all the parts of the
mainframe computer except for the central processing units. The components are as follows:

N

Firewall. The firewall consists of a network router with a hot standby and an outward facing
DNS/LDAP server. Theoutward facing DNS/LDAP server acts as the initial filter point for blocking
unauthorized users from sending transactions into the central computing facility.

Load Balancers/SSL Accelerators/Internal Network Routers. This group of equipment provides both
load balancing across multi-server applications and automatic fail-over for those multi-server
applicationswhich are configured with redundant servers. The secure socket layer (SSL) accelerators
relievethe applications servers of some security functions, allowing the applicationsserversto op erate
at peak efficiency. One of the internal network routers will belive and the other will server & a hot
standby. Upon failure of the activeunit, the hot standby will immediately and automatically become
active. The hot standby al= serves as the back-up for the firewall router, but manual intervention
would be required to switch it over to thisservice.

Inward Looking DNSLDAP Servers. The core functionality for central computing security will be
provided by the internal DNS/LD AP servers. At any given time, one will be activeand the other on
hot stand-by. In case of failure of the primary unit, the internal network routers automatically route
traffic to the hot-standby unit. Note that the outward facing DNS/LDAP server in the firewall doesnot
have a hot stand-by. The hot stand-by internal unit will serve as the back-up for the external unit, but
fail-over will not beautomatic.

SAN Switches and Data Storage Array. The storage area network (SAN) switches allow all serversto
use one common data storage array. This means that any server can get to any disk file, allowing any
server to be reconfigured quickly to take over the applicationsload of any failing unit with access to
the data right up to the moment of failure.

Backup Server and TapeLibrary. Connecting thetape back-up sysem to the datastorage array ensures
that all datawill be covered by the back-up system. Currently, UCS must connect tape back-up units
to various applications servers to perform disk saves.

Universal Spare Server. One extraserver would beincluded in the configuration in case a server had
to be taken compl etely out of servicefor repair or replacement. In general, this should not be necessary
because the serverswill be configured for hot swapping (i.e., there will multiples of every component
internal to a server, including processing units, disks, power supplies, and memory which can be
replaced while the srver still isoperating). N otethat the spare serverisnot shownin the configuration
diagrams shownin Attachment A.

Load balancing with automatic fal-over provides many configuration options. For example, in a three-server
cluster, two serv ers might be active with transactions being routed to the least busy (load balancing) while the
third server would be in hot standby mode (automatic fail-over) in case one of the active serversfailed. Because
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all servers have access to the same set of disk drives through the SAN switches, the standby would have
instantaneous access to the most recently modified data as soon as it was activated. The capability also is
available when all serversin acluger are active. For example, two load-balanced servers could be sharing one
application. Upon failure of one, the other would take over the entire load. Performance might suffer, but
processing could continue. If the performance level was not acceptable for the criticality of the application,
another server could be added to the cluster, but this addition would not be necessary until this unacceptable
performance level was reached.

As soon as Phase | implementation is completed, all existing servers in the computing center (Alphas, ES-40s,
and Linux and Windows servers) would be plugged into the architecture so that all applications would benefit
from the additional security facilities this architecture provides.

Phase Il — Electronic Mail Services

Phase |1 consists of implementing the servers that will support electronic mail in the new architecture. UCS is
recommending that e-mail be the first application implemented for two reasons:

1. E-mail actuallywill be the most complex application to implement because the e-mail packages do not
support file or record locking (all other applications use the Oracle database management system for
access to the disk files and Oracle providesfile and record access controls) so this functionality will
need to be built into theimplementation. It will be much easier to implement and teg this architecture
if there are not already other applicationsin the environment accessing the disk drives. The e-mail
systems also are the most likely systems to be attacked by hackers, allowing UCS security procedures
to betested against them beforeother critical applications such as gudent record managementare added
to the infrastructure.

2. When e-mail is implemented on the new servers, newaxe can be used to replace laurel as the
applications server in the student administration ES-40 cluster. Thiswill increase the reliability of the
student processing hardware (laurel is eightyears old) and all threeof the computers (willow, newweb,
and newaxe) will be newer ES-40sthat each have the capacity to back up either of the other two.

There are four components in the e-mail system::
N SPAM/virus e-mail filter. The amount of filtering that must be performed is starting to slow the

performance of the current e-mail machine. In the new architecture, filtering will be moved onto its
own machine so that it will not interfere will the processing of legitimate mail.

N E-mail sub farm. Therewill be three servers providing both IMAP and POP e-mail service two |oad-
balanced active servers and one hot standby server with automatic fail-over. The hot standby machine
also will be used as the back-up server to the filtering server, but fail-over will not be automatic.

N Mail router and e-mail datastore servers. Two serverswill beused to provide file and record locking
for e-mail system access to the datastore: one active and one hot standby with automatic fail-over. The
mail router does not have a hot standby. In case of failure, it can be by-passed until a replacement
router can be borrowed from TNS.

N Development and test servers. Because the “active” part of the e-mail system consists of two servers,
it will be necessary to have two servers for development and testing. Eventually, there will be three
development and test servers which will be used to support all applicationsin the entireinfrastructure.

Laurel, as the “newes” and most powerful of the old Digital Alpha 2100 computers, will replace redwood as
Humboldt’s instructional computing system. The existing redwood, along with axe and sorrel, will be used as
spare parts and to expand laurel as necessary to ensure Humboldt has an effective instructional computing
capability until instructional support servers can be implemented as part of the new architecture.
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Phase Il — Utility Services

Five utility services that have long been on the users’ wish list will be implemented as part of Phase I11:

N

Portal/authentication services UCS must implement the PeopleSoft portal for user navigation of the
Human Resources and Student Administrationmodulesin CMS. Initially, implementation will be on
newweb, but eventually (no later than Phase V) this service will be moved into the new environment.
UCS also intends to implement a general portal capability for the campus that also will provide
authentication services and single sign-on for all applications. The configuration will consist of two
load-balanced active servers and one hot standby server will automatic fail-over.

Collaborative services. TechPlan 2003 identifies a universd messaging system (UMS), at least for
faculty andstaff,asa high-priority projec. A UM Swould provide b oth Web-based and PO Ped e-mail
service, allow e-mail to be treated as voice mail and voice mail to be treated as e-mail, replace
MeetingMaker (current provider of Humboldt’s appointments/cal endaring system), support a shared
folder system, and include adocument management system. Theneed for thisproject is becoming more
critical because M eetingM aker intends to drop its C SU price agreement next year and negotiatedirectly
with the individual campuses. List costs for 1,000 copies of a UM S (sufficient for faculty and staff
needs) would be about $60,000 for the license and $7,000/year for support. On its own, Humbol dt can
expect to negotiae a price of about $30,000 for 1,000 licenses. Currently, Humboldt is awaiting the
outcome of a request for proposals issued by Cal Poly San Luis Obispo that will selecta UMS on a
contract that will include CSU-wide pricing that is expected to include significantdiscounts. However,
the project budget presented in Attachment C includesthe $30,000figure. TheUM Swill require two
servers: one active server and one hot stand-by with automatic fail-over.

Centralized disk storage for users. The addition of two servers (one active, one hot standby with
automatic fail-over) would allow UCS to offer central file service for users. For example, users of the
Academic Computing (another division of ITS) interdisciplinary technology facilities or one of the
Colleges' computing laboratories would be able to store their work on the central datastore with the
benefits that the data would be available from any workstation with access to the campus network and
the datawould be protected as part of the regular tape back-up process. The serverswould provide the
file and record locking necessary to support shared files in this environment.

Departmental back-up services With the implementation of the Telecommunications Infrastructure
Initiative, Humboldt will have sufficient network capacity to allow departmental servers to be copied
to the central datastore on aregular basis. Departmental datathen would be saved as partof the regular
tape back-up process. One srver would be required for activating the departmental server transfer of
data to the central datastore. A standby server would not be necessary because this system could
tolerate some downtime and, if necessary, one of the centralized user disk storage servers or the
universal spare could be used if it wascritical to copy adepartment’ s datawhile theregular server was
out of commission.

Electronic report distribution services (ERDS). With the ever increasing reliance on electronic
documents, Humboldt needs a structured distribution service (currently, ad hoc approaches are used
to support electronic distribution of documents over the network and there still is significant reliance
on printing reports and distributing them through campus mail). A commercial ERDS would cost at
least $50,000 to license and require on-going support payments. UCS will implement an open source
solution on one active server with a hot standby.

Another SAN switch will be necessary in order to connect all these serversto the central datastore. Additionally,
these utility serviceswill requireasizableincreasein central disk storage capacity. However, these applications
do not require the same high-speed disk drives that the production ervices require. UCS will add a slower
speed, lower cost disk array to central storage to support utility applications.
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. Phase |V — Instructional Support Environment
Phase IV consists of those applications specific to supporting instruction. The components are

N Web services One server to support Web searching and two servers (one active and one hot standby)
to support Web applications would be added. The hot standby could be reassigned if necessary to
replace the Web search engine.

N Instructional computing support. Two servers, both active, would be added to replaceredwood. Note
that Humboldt could continue adding servers to provide additional capacity up to the point that
Humbol dt essentially would have a“ mini-supercomputer” to support major research applications. One
approach to adding this capacity would be to include funding for it in grant applications. A second
approach would be for UCS to offer a central departmental server service — the department would
purchase the server but UCS would locate and administer it centrally. During evenings and other
periodswhen these serverswere not required for departmental support, they could be reassigned to be
part of the mini-supercomputer complex.

N Course management services. Instructional Media Services (IMS, another division of ITS) provides
course management services via BlackBoard on a two-server system operated by UCS. To move from
Humboldt’ scurrent BlackBoard Basic licenseto aBlackBoard Enterpriselicensewould entail one-time
costs of about $150,000 and on-going costs of about $60,000/year. IMS will continue supporting the
BlackBoard Basic license for atleast 18 months at acostof $10,000/year, buthasimplemented anopen
source course management system with the firstfaculty beginning to useit thissummer. A three-server
configuration (two active, one standby) is included to support the open source course management
system, Based on past experience with theincreasein demand for cap acity, this system may need to be
larger by the time UCS implements Phase V.

The implementation of Phase IV servers will increase the demand for capacity on the production quality
datastore, so amajor upgrade will be necessary. Also, another server should be added to the devel opment/testing
configuration.

At this point, all Alpha 2100 computers will have been retired and one of the ES-40s in the sudent
administration cluster will be available as a spare

. Phase V — Administrative Support Environment

Phase V must be implemented before the current ES-40s in the student administration duster reach the end of
their expected life in 2007/08. The administrative support environment will consist of two clusters:

N Campus production servers. A three-server cluster (two active, one hot standby) isincluded to support
local bolt-ons to the CM S system and other local ad ministrative applications.

N Data warehouse servers. A three-server cluster (two active, one hot standby) isincluded to support a
local management information database This database will be derivative from the CM S production
database plus additional historical data.

To meet the capacity requirements for the above servers, Phase V includes the addition of another SAN switch
and a major upgrade to the production quality datastore.

At the compleion of Phase V, and assuming that Humboldtwill have completed the implementation of the CM S Student
Administrationmodules, the current central computing environment will have been replaced almost in its entirety ® by the

°A replacement for the touch-tone/voice-response (TT/VR) sysem has not been included in the migration
plan. The existing system is old, no longer supported by thevendor, and not compatible with the PeopleSoft system
being implemented under CM S. A replacement TT/VR system will need to be acquired as part of the CM S project.
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new clustered server ervironment. UCS will be able to refresh and expand the new clustered server environment
incrementally by adding components rather than having to replace whole systems as is now the case.

Schedule and Costs

The equipment costsfor the five Phases are given in Attachment B. Actual project expenditures are dependent on the
implementation schedule From the UCS perspective, the ideal implementation schedue would be to begin
implementation of Phase | during 2003/04, do one Phase per year, and complete Phase V during 2007/08.

A project budget for this five-year implementation schedule is given in Attachment C. Although most items should be
self-explanatory, some additional comments may be useful:

. Personnel Expenses

As mentioned on page 2, UCS only has one systems administrator and he cannot keep up with the current
workload. UCS cannot start this datacenter migration project unless it can hire another systems administrator.

Whether UCS can implement all new services with open source software or must implement some commercial
software, there will be several new, large applicationsto support. Starting in Phaselll with the implementation
of the new utility servers, UCS will need another analyst/programmer.

. Operating Expenses

UCS intends to replace serversat the end of their three-year warranty. This isbecause the warranty includes
coverage for the Linux operating system (this assumes UCS will use the Red Hat version of Linux, which is
endorsed by most major hardware manufacturers). If UCS keeps servers beyond theirwarranty period,UCSwill
need to buy operating system support. It ismuch more cost-effective to replace theservers Thisis not true for
the other hardware components, including the disks, storage area network switches, network routers, and tape
back-up system. Maintenance contractsfor these unitswill berequired. Because this equipmentis not expected
to be warranted for more than one year, and possibly for |ess, maintenance costs areshown startingimmediately.

. Hardware Expenses

A refresh cycle of three years is shown for the servers because of the need to ensure operating system support
as described above. The refresh cyde for the other hardware components is shown as seven years. This
probably can be stretched to ten years. Extending to ten years will not change the implementation costs but will
reduce the on-going refresh costs in the out years.

. Project Savings

Savings result from the elimination of existing expenses. The most immediate of these is the central computing
hardware budget. Currently $40,000/year i sbudgeted forrefresh/upgradeof central computing hardware. Based
on the implementation schedul erecommended, these fundscan be redirected to support thisproject. The other
major savings shownis the annud licensefees to SCT for Banner student administration products. These fees
will disappear once Humboldtimplements CM S Student Administration and can beredirected to supporting the
project.

There are other potential savingsavailable. For example, the Chancellor’s Office currently takes $60,000/year
off the top of Humboldt'sallocation to support the IA Financial Records Sysem (FRS). When all campuses
have converted off FRS and the Chancellor’s Office can close its FRS support office, these funds should be
returned to the campus. However, there isno agreementin placethat this will happen, and thesefunds are not
shown as savings in the budget attachment. Similarly, Humboldt isbeing hilled off the top for central CM S
implementation costs. Again, thereisno agreement in place that these funds will revert to the University when
the CM S implementation is compl ete.
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