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North Dakota StatewideNetwork

Background

b2NIK 5F12GFrQa 1501 2F LRLMzZ A2y RSyairdeée KIa LINR
provide its rural counterparts comparable serviedsennew technologies arisé\nd it & for mary of

the same reasons rural Ameristuggles to meet those same needs throughout the na@ost and

geography.

RuralAmericakeeps KS y I A2y Q& Lddzhtingdninie@iépénieyicet@eindiBley ahd

rural communitieghat cannotbe ignored Rural Americgrovidesthe foodand natural resourcesities

need for survival anthe cities provide a market place for rural goodsierica has undergoneamy

tough economic times and i ioften rural Americ¢hat suffers mostDigital communications contain

the critical link betweerdzNB 'y F YR NHzNI f ! YSNAOF (2 YIAydGFrAy GKS
Broadband access allows rural Americans to participatetivities such atelehedth, telecommuting

distance learningmprovedemergency communications, culture, democraayd the global economy.

All of which are important to the lives of North Dakota €itig andare potentially addressed through

the provision of statewide network.

In the 1930s, the federal government stepped in to assist the implementation of electoicityal

America by creating the Rural Electric Administration (REA) which hastened the delivery of power to all
locations in the countryin addition, cooperatives and federal programs also allowed telephone service
to reach rural Americat 2 R & Qygronihgls#rvieéd is high speed internet connectivity, specifically
broadbandand related services

b2NIK 5F120F A& | Y2y 3 NdiSDakbla is he nh&eentlviggest statedzNI € & 4 |
geographically and the third smallest in populatidhe state has 9.3 people per square mile; over half

2T (0KS LRLMA FGA2y fABSaE Ay GKS adlidSQa GSy fIFNBSaA
internet connectivityvia a statewide networko connectgovernment and educatiothat spans tahe

stt G S (r&orn&rg many rural communities areibtunderserved putting them at riskom receiving

high speed internet services relating to public safety, health, and educétisrimperative to maintain

0KS KSIFfdK 27F b2 NIK tuebdcaudetitQravidgs ddcas2aNd conheftiitydhod anl}dzO

for state and local governmetiut alsoto schools, public libraries, and heattare facilities
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Executive Summary

b2NIK 5F120FQa NBalLkRyaS (2 LINE JA R Achtdn entifiastedaly S
with the North Dakota Statewide Technology Access for Government and Education Network
(STAGEnNetLreated from the 1999 LegislativesSion, STAGEnet provides internet and networking
services to government and education entitiegrbdvides broadband connectivity, internet access,
video conferencing, and other networking services. All state agencies, colleges and universities, local
governmens, andK-12 public schoolsre required to participate in STAGEnet.

The vision of STAGEnet igpt@videa secure, reliableand costeffective network withthe scale and
flexibility to support the convergence of data, voice, and video to meet and sulfpabsisiness
objectivesof government and educatio hisimplementaion of egovernment and education brings
a wealth ofnew opportunities to cityand rural residents alike by providing a wim situation to the
State schoolsand citizens.

STAGEDnet is governed as a partnership between government and educatioovE&hgagce structte
includesrepresentatives from state and local governmamid K-12 education collegesand universities
These committees aid in planning, prioritizing, approving standards and policies, making service level
decisions, coordinating amgrconstituencies, communicating, and identifying and providing resources
for STAGEneUItimately, the decisiofmaking authorityfor STAGEndielongs tathe State ofNorth

Dakota @hief Information Officer, who manages the Inforntian Technology Departmémandoversees

0 KS {téchndldpaktivities within government and education.

The success of STAGEnet remains contingent upon and has been a result pfiveteysectotbusiness
partnershipsdeveloped throughhe anchor tenahmodel. ITDwhichmanages and operates STAGEnet,
believes this modahaximizes the balance gbvernment investmenand private sector opportunities

to meet the needs of citizen¥Vorking together partners will seek ways to delivieroadbandinternet
access throughout Néin Dakotaso that citizensn rural and metrocommunitieshave the same
opportunities available to themlhis model has allowed tHgtate andorivate sectotbusinesseso
successfullgleliver affordablehigh-speedinternet access techools and citizens miral communities

that would otherwise not have this type of accesise State of North Dakotstrivesto keep pace with

0 KS A ytRotirdlightd @ldanceas address théusiness requirements ¢f ¢ | D 9 ¢oBsiiness.

This straggic plan was developed by the State of North Dakotarinétion Technology Department and
will be updaed with new information as needed
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Mission Statement

¢KS {GF3GS 2F b2NIK 5F120FQa LYT2NXI A2y ¢SOKy2f 213
develop and enhance a statewide netwadkservice itgrimary consumers. STAGEnet will exist to

provide a secure, reliable, and caffective network that has the scale and flexibility to support the

convergence of data, voice, and video to meet angbass the business objectives of government and

education.

Vision

STAGEDnet strives as a collaborative spirit to architect an enterprise infrastructure through
partnerships with all levels of governnteand education. In addition, the committesill seek out
partnerships with theservice provider community in an effort to help delf equal access
throughoutNorth DakotaPast and future collaborative efforts will continue to provide great
opportunities for STAGEnet. Partnering together on siyat data, video, and voice projects will
continue to reshape STAGERnet for the future and provide its ugdrsiavative ommunications
infrastructure.

Value of a Statewide Network
The valugorovided byb 2 NI K 51 1 2 i | Qa STAQEGRS defindd®y the followiggN] o

¢ Reliableg¢ Network reliability and security is universally achieved and provided through many
diverse customer requirements.

e Accessibleg Accescontinues toexpand to albordersof North Dakota through new strategic
opportunitiesprovided by existing and new providers.

o Affordablec Affordable andcost effective access & LINE A RS R ciiomérkK S y S 62 NJ
through the use of cooperative architecture and volume purchasing.

¢ Flexiblec Designed to provide a wide rangé ervicesand connectivity @ government and
education the networkinherently provides a high degree of flexibility in addressing unique
needs and new services.

¢ Innovative ¢ Architectureis designed to meet the needs of manystomersresultingin
an enterprisanfrastructure where innovation can thrive and stimulate new opportunities
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Strategic Goals & Objectives

The State of North Dakota intends to fulfiile mission of STAGEnet by utilizamganchor tenant model,
a development model for whictihe Stateof North Dakotawill work with private sector businesses, to
deploy increased bandwidth and wireless capabilitpughout North DakotaPartnerships withocal
providers oftenspurs the deployment of new technologies in both rural and metro communitiésen
new technologies are brought in to service government agencies ablitmchoolslocal consumers
often gain new servicess a result

The following objectives illustrate how the State waihievethe development and maintenance of its
statewide retwork:

Objective 1: Develop Statewide Network Access Through an Anchor Tenant
Model

By developing partnerships with local telecommunications providers, the State of North Dakota can
provide internet services to rural and metgovernment agencies arsthoolshereby givindocal
providersthe ability to offernew telecommunications services to area residefitse State of North
Dakota will stablishpartnerships with local telecommunications providdmaddress current ath

future needs ofSTAGERnet raling to increased bandwidth, low network latency, reliable service,
security, privacy, wireless connectivity, and les@st accessAs the single largest user of
telecommunications networks, STAGEwdt ultimately drivethe deployment of new
telecommuniations services that become available to local consumers.

Objective 2: Increase Bandwidth as Required

Demands for internet access continue to increagegyovernment and education entities to support
business functionthat ultimately benefit citizendvany citizens no longer consider going to an office to
standin line as an acceptable form imteraction with governmentTo meet those needsate

government requires fast and reliable intermminnectivityto function during pealaccesgimesandto
accommodatefailover.! & GKS RSYlFYR F2NJ ANBIGSNI 6 yRARGIKA
must increase to help manage the additional workload created from greater bandwidth demand.

Objective 3: Expand Network Connectivity

Broadband serviceaey 2 f 2 y 3 S NJ 2 y Sit igh@coniing & \&aQ & lifd. luukglz2ddn&miicd
times, the risk ofpandemis, andthe rising costs of fuel and energy, people are looking for alternate
ways to conduct businesecommerce mobile compiting, video confegncing,and VoiceOver-IP are
all servicethat are becoming integrated as business stars for state government public schools.

Mobility of the workforce and education are becoming increasingly important. Employers and teachers
are currentlyevaluating the use of technologgycorporatingremote locationsPlus Ethernet services

have allowednanyrural schools to remain opesnd meettheir classroom technology needgrimarily
through the use of video conferencingor example, STAGEnet resbout 15,000 video conferences

for K-12 schoolsand approximately,000for state governmentgencis annually

In order for state government and education to deliver theessary services to its peopéenetwork
infrastructure must be in place aralailable to alcommunities.To meet the business needs of
{¢! DOYSGHQa ail 1 &eskconinSeNdinEreaselto/sBppomenitechnologies.
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Obijective 4: Serve Qnderserved and Unserved 6 Through Mobile
Communications

Wireless connectivity can hefmldress internet coverage issues in remote areas where wired
connectivity cannot. In order to advance to wireless communicationg;EMmét must be upgraded to
extend greater bandwidtiyroadband services, and depth to all rucailmmunities

North Dakotas are underserveth the area ofPublic SafetyAlthough the current infrastructure is

adequate for voice telecommunications, limited bandwidth does not lend itself very well for modern day
data servicesEmergency communications Morth Dakota requirea statewide mobile broadband
emergency communications network that is accessible anywhere, anytime to first responders and other
public safety partnersCurrent estimated/oicecoverage simulations may be viewed at
http://www.nd.gov/des/state-radio/radio-coverageareamaps!.

The ability to consolidate communication functions and services into an improved stredmdinee
model built around thdnternet Rotocol (IP)couldgivethe statemanyvaluableapplicationghat could
be used by government agencies and schaslsvell as\orth Dakoteacitizens.Theabsence ofhose
types of technologes continuesto limit anddelay futureState initiativesExamples oflesired nitiatives
that send data from mobile and/or fixed base stations throughout North Dakota for a number of
functionsinclude

e Weather Station Data Transmission

e Live Weather Feedsr the Department of TransportatiofDOT) and the Public

e 5h¢Qa aAndvbtdrKIysiem

e Liwe Police an&Emergency VehicKideo Transmission

o Radio Fregency Identification RFID Applications

e State Message Board Solutions

e Geographic Information SystentsI§ Applications for First Responders

To meet wirelessequirement, the state will again use the anchor tenant model to spur deployment of
awireless broadband networthat can support the convergence of voice and data technologibe
resulting network will be made available to local telecommunications consumers aagswrlblic safety
entities. The hcreased bandwidth will help plib safety entities communicate more effectivatytheir
effortsto serveand protectcitizers statewide

Key Success Measurements

The success of STAGEnet will be measured by the following:
e Percent of North Dakota land mass with 4G and public safety coverage. Target is 98%
¢ Percent of North Dakota residents with broadband access. Target is 100%
¢ Number of telecommunicatiasprivate sector jobs created/saved. Tracking
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Appendices

Appendix A: STAGEnet Governance Structure

Board of Higher
Education

Enterprise Relationship Model

Chancellor

¥
Vice

Chancellors for

Acad. and
Admin Affairs

Information
Technology
Council

|

[y

NDUS Chief
Information
Officer
VM Exec Comm Advanced
& Strategic Technology
Advisory Comm Learning
Metwork HECN - South
Steering ] Higher

Metwork-based Education

Commitee

Services _4|; Communication

Online Dakota
Information
MNetwork

ODIN Advisory

Committee

Education
| Technology |, Gaovemar
" Council -
l ¥
Technology State Chief
Director Information
Officer
¥
N SITAC
v 3
STAGEMet
Executive
#  Committee
recommended EA Architecture
standards Review Board
(ARB)
¥
»  STAGEMNet ‘
Management
Committee recommended EA Architecture
standards Toim
¥ l
STAGEMet ‘
# Tech. Committee
recommended
standarcs

STAGEnNet Gernance Structure &elationship Model.
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Appendix B : Network Demographics

{AYyO0S (KS AyOSLIiA2Yy 2F GKS aidliSQa 2NARIAydand ySig?2
technology demandsontinueto increase. STAGEnet provides the circulatory system for state

government and educatiorn order to continue to maintain fast, secure, and reliable service, the

STAGEDnet infrastructure requires upgrading now to support the technology needsagfaad the

future to serve both rural and metro North Dakota citizens.

Currently, STAGEnet supports:

e 800+ locations

e 100,000 devices

e 80,000 computers

e 10,000 phones

e 16,000 video conference&%,000 were delivered to-K2)

The State provides more than 100 online services to citizens. In education, rural schools provide courses
through video conferencing to students giving them accessutdculathey may not otherwise be able

to participate in. Schools have been able to ldgpantivirus protection and internet filtering solutions to
districts cost effectively through STAGEnet.

l'a | NBadzZ G 2F GKS {GFrGS5Qa O02YYAGYSYyd FyR | 002 YL
combine government and education entities,izins in many rural communities have reaped the

benefits ofhigh-speedinternet access resulting frothe partnerships formed with local

telecommunications companies. As government and education entities begin to transition their

workforce and teaching cticula to engage mobile access, broadband and wireless connectivity are

quickly becoming increasjly important. STAGEnet today and in the futwitt play a critical role in

maintaining a sense of normaliand continuation of businesduring a time of dsis when

communication is so important
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Appendix C: STAGEnet Timeline

Twouniversity retworks were merged into thetgte government consolidated
1983 network. Few other states have beeable to merge higher education networks|
with state government.
Migrated to Frame Relafhe State required solution with higher speed and
1995 more bandwidth.That need spurred the industry to deploy frame relagtthad
speeds of 56Kbps to Mbps.
Statewide Network RFP issued for ATM seniibe. need foQoS for video and
1999 higher speeds again spurred the industry to deploy a bigger and faster netw
ATM offeredspeeds of 1.5Mbps toMbps.
Implementation of the Statewide Tanology Access for Government and
Education NetworKSTAGEnet)
2000 w w S codzheiwidrk
w 52dz6f SR 60FyYRARGK
w npc aAdSa O2yySOUSR o6HnH &O0K22f 32
w *ARS2 aA0iSa AYyONBIFASR FTNRBY py 074
2001 Internet demand increased and the State upgraded to 2 OC3 connections (¢
Bismarck and one in Fargo).
2004 Internet demand increased aritle State upgraded to 2 OC12 connections (o
in Bismarck and one in Fargo).
STAGERet Infrastructure Services Upgrauaeased the core from 2 nodes to
nodeswith a 2.5GB Resilient Packet Ring:
2006 w / 2yySOlAz2ya AYyONBFaASR G2 crT1p
® * A R Sr2reagetl ip 359
w 2 ANBTt S avare adgetl dzi A 2 vy &
w aAINIGA2Y G2 2Lt o6S3ly
STAGEnet Ethernet Services deployment. The increase of bandwidth and v
¥20092010 use spurred the industry to provide a Statewide Ethernet solufithe
conversiornto 10Mbps toK-12 schools began in June 2009 with state
governmentfollowing.
L LYONBIF&S GKS ySig2N] Qa O2NB o6l yRoA
Increase internet bandwidth as required
¥2011 Anticipated deployment of a 4G wireless broadband solution from the currer
700Mhz solution.

*Indicates planned events
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Appendix D : STAGEnet 2001-2005 Backbone

STAGENet
West (Bismarck]) East(Fargo)
State =/ = State
Governm ent; RRITY Video gﬂGovemm ent
B Consortium =c
Political L Red River L/ Political
ST Fiber Network Jpes') EFUbDW‘S“mS ,
H g z 5
1 ! |
VPN |
K12 o H ISP i = K12
et Schools g | Bma%lilland e ‘Eﬁ Schools 3
| able i
| g DSl r I ;
5 Health& g  pieiass Lo/ Heathe | !
! Public = Great Western Eﬁ Public ;
i 7L1branes o Video Consortium Libraries '
| l Jamestown DS? | =
] : . (Great Western Fiber Netwark / = ; !
| Vgce Eﬁ Fiber Network Eﬁ Vgce i
| _ Yideo: M Bismarck B vieo )
{ = | Fiber Network | = !
DS3 Internet | Bismarck In%e}:rcooifect Internet E
< S ] PoP | > !
goPL%Er;{EﬁD = Internet VPN - Internet | :
ND ! 0C-12 Portal 0C-12 ND |
Universities Universities E
[ | |
Pese ) C Bagte )i
- SEND Video !
= Consortium =
ATM DS 3
'

This diagram represents a high level overview of STAGEnet as it was architected between 2001 ¢
2005. It depicts two core backbone nodes in both Bismarck and Fargo with its outlying customer
All participating @vernment entitiesand their access tthe internet are also represente@everal
network video classroom consortiurase included for KL2 schools. This infrastructure was buiting
carrier provided ATM services as well as some outlying fiber optic connectivity.
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Appendix E: STAGEnet 206 Backbone

County

STAGENet 2006 BACKBONE

(2.5 Gigabit Ethernet)

ThisRAL AN} Y NBLINBaSyia GKS SELIyYyaAaAzy 27T r{lkel D9
objective was to building (RPR) architecture to support failover in the event of a failure between ai
two nodes. In addition, the resultirgplution provided a growth from OC3 (45M) to OC48 (2.5G).
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Appendix F: STAGEnet 2009 Backbone

STAGENet 2009 Backbone
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—_— 2G

Thisdiagram represents a high levaterview of STAGEnet as itiie deployed startingn June2009.
This new architecture will replace all carr®&eFM services with new carrier based Ethernet Transport
services. This will provide lastile upgrades from ATM 1.5M circuits to 5M, 10M, 100M, and 1G
Ethernet circuits. All aresshaded in green represent carrier provide services.
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Appendix G: Distance Learning Map

hyS 2F b2NIK 5F120F0Qa aidNBy3aIGKa Aa AdGa STTFS
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currently 286 vide@onferencing locations within the-k2 community with an increase of 30 locations
projected for 2002010 school year. The majority of connectivity between locations is currently util
fiber optic facilities and transmitting betweervVB and I5B speedslThose consortiums using ATM
connectvity will be upgraded to 1B Ehernet service during the summer of 2009.
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