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L Intraductiomr 
In November 1991 a research proposal "Establishment of an INTERNET Backbone 
within Costa Rica" was presented to the Agency for International Development within the 
h e w o r k  of the Science and Technology Cooperation Program (PSTC). The proposal 
was presented jointly by the CTniversity of Costa Rica we?-), the Instituto Tecnol6gico 
de Costa Rica (ITCR), the C~mtro Agron6rnico Tropical de hirestigaci6n y Ensdanzs 
(CATIE), the University of Wisconsin-Madison (UW) and the University of Delaware [I]. 
The original purpose of the project presented to AID was to establish a digital backbone 
to provide interconnectivity and state of the art communication between scientists at major 
universities, research. laboratories, industries and corporations in the country with their 
counterparts worldwide. As a first phase of development of the project the connection of 
three institutions, UCR, ITCR and CATIE was considered, as well as the interconnection 
to the INTERNET by upgradii8 ~ 5 e  capacity of the BITNET !ink used at that time fbr the 
BITNET node at the University of Costa R i a  Overall, the project was presented as a 
pioneer development in comnnnication, internetwork technology and information 
iurfi.astructure. The implementation of the project was regarded as a major opportunity to * 

access advanced irformation and communication systems, allowing a large community to 
share resources at a minimal cost, while at the sunre time estabtishing an important 
national network [2] which eventually would be extended to tk3 region. 

11. Project Implementation 
A grant for the sum of S 149,945 to provide support fbr the establishment of r national 
research network was officially awarded to the University of Costa Ria on May 14, 1992 
with the signature of a Gwnt Pmjm Ag~ement by the Ministry of Science md 
Technology, Dr. Orlando Mordes, the President of the University of Costa Ncr, Dr. Luis 
Garita, the Vice-President for Reseuch at UCR, Dr. Prima Luis Chrvurir, the Vice- 
PmideatOf-Q£--- - - aC-- 
the United States of America. Luis Wit. Jr. and Ronald F. t'enezia, Dkctor o€ the 
Agency for I n t d o n d  Dev&opment. ~ie~utimated project conpleti& dab wan wt to 
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a) Project Implementation Letten md UW/UCR Project Agrtement 
One of the most i m p o m  wpccts for the implementation of the project was the 
acquisition of high technology equipment sold in the US. The process for the acquisition 
was quite diicult due to the intend administrative hindering of the standard financial 
management at the Unknity of Costa R i a  coupled with the complex AID procedures. A 
0utiible mechanism to administer the firads using the U M t y  of Costa Ria Foundation 
for Resesuch Development (FUNDEVI) was unf'ortunately not sccepted by AID. As r way 
out for the crucial ovcrms purchm@ the University of Wtsconsin proposed to &ma in 
advance an necessary equipment as well as puide M s  in advance fbr paying US 
consultants for the project. Under this agnmmt, t!! project would benefit h m  the 
important discount prices allowed to the University of Wisconsin Qr the pmcumnent of 
equipment. To proceed with the latter arrangement, an agreement: UPrajcct 
Implementatien Agreement Between the Univenity of Costa Ria,  and tbe 
Univenity of Wisconsin Systemm was worked out with University of Wisconsin officials 
and submitted to Urkrsity of Costa Rica authorities on July 3, 1992. 

In practice, the project started in late September with tlie approval by AD) of the Project 
Implementation Letter (PIL) No. 1 and 2 where the initid project budget ia modiied to 
maximize the use of h d s  (see Table 3 md the Host Country contnition is included 
(basically partid contribution by UCi'X. rs salaries for the people involved in the project). In 
PIL 2 the dollar expenditure of the project is specitid in ref- to the qmment 
between the Unksity of Wisconsin (UW) ud the University of Costa Ritr (UCh). 
Under t)is agement, payments would be d e  directry to UW by AD. In Clct, mrny 
diiculties had still to be solved before an agmmmt wu nrehed betwan UCR ud the 
Univenity of Wisconsin authorities for the Project I r n p l ~ o n  Agrament which was 
necessary for equipment p r o c u m .  The find qmmmt wu h U y  signed on October 
26, 1992 foCowhg PIL No. 3 on October 21, statin# that the d d  of the agmmmt 
between UW and UCR was rr+roved by AID. 

PIL No. 4 dated December IS, 1992 outlined the p d m  through which UCR would 
obta inutvrurces ;o f f iurds~~thetacdcxpcndi twt io f thc~ .n#projscr  
wm extended by AID for an extra period of three months &om ita initid temmatm . . date 
M y  31, 1994. It was mt pomie however, to abtrin m 8ddirionJ ectdon byland 
September 1, 1994 Eram AID urtharitiu whkh would have d t e d  on better utilhdon 
of the gnnt M s  (see the decrils below) ud r brctter atnrralidrtion of the prow. 

b) Project Budget and UtEliutior 
- The 5 149,943 budget for the two --- year tif;c sprn - ofthe - AID @ant p- is ahown - in T a b  1. Let 

urdd*M-ctiy the contenta of the budget: 

1) (511,350) - Buic trrirring: w u  QarrtasrOlrtsd tot 4 U- of 
Wisconsin exputr on the b d s  of 13  day!^ each (two month to@. 



2) Q n s u l ~  ($5,775) - Two University of Wwconsin arperts fin a period of 15 
days each (total one month). 

3) -1 US to ($14,3 10) - This item was calculated on the 
basis of 6 d trip rirlirce tickets b the US expats md corresponding per diem 
ocperwesfbr6personper12dayseu:h 

4) Ov&@ (58,225) - Computed on a 26,A basis fbr the Univenity of Wisconsin 
fix their consuhants, training salaries and international trawl. 

5) ($59,797) - For high crplcity CISCO routers modems and 
tramaim. A 5 % margin was included fir transportation and incidental costs. 

6) Travel a to ($4,935) - For 2 round trip airline tick- for 
UCR personnel plus comsponding per diem o~penses for two persons per 15 days (total 
one month). 

7) ($18,665) - Local slluies where computed on the basis of r 
quarter time fbr a local adnhistntin assistant, d two local engineers over a period of 
two yern- 

8) w s  and ($3 10) - Basic office supplies. 

9) Tnv&(Sl,618) - Car rental a d  travel per diem fbr site visits with US 
arperts. 

10) Com($18,760) - R d  urd irwrtrllrtion of digital inter-city linb 
as well as contnition to upgrade the satellite link to the US. 

1 1) &&(S6,000) - AID raquiremcd 

1 to 4: For chmmthl rcuonr tha visit of Wniwmity of W i d  
experts was delayed on vuioua accuiaru. MeuwW, the pjact, who# retut 
i m p l c m c n t r t i o n i s ~ ' b e d b d a w , r c q u i r s d i t ' s m d y r u m i c ~ w i t h r ~ ~  
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Item_S: The equipanent for the project consisted on a high a p d y  AGS4 router 
to suve as point of presence (POP) in San Pedro, two MGS14 routen (one senring as POP 
in the Province of Caxtago and other as gatewry for UCR), one IGS/R router as gateway 
for CATIE and a series 3000 (latter changed for a series 4000) as gateway fix ITCR The 
equipment included also 8 battery of band base modems and transceivm. The actual final 
cost of the equipment coved by AID totaled S 57,727. 

m: International travel fUnds Erom Costa R i a  to the US, including aidhe 
tickets and per diem costs, were managed d i y  by AID. A first trip to the U S  by the 
Project P.I. was d e d  out on July 1992 for a visit to the Computer Science Department 
at the University of Wisconsin (UW), the National Science Foundation (NSF) and the 
Organidon of Amxican States (OAS) in Washington D.C. The trip to Wisconsin was 
important to discuss with W computer scientists and engineers having great experience 
in internetworking technologies, running their campus network as well as h- State of 
Wisconsin Academic Network WISCNet. The visit was also very usem to identifjr c r u d  
equipment and components. Key contacts for this trip were Lury Landweba (Via 
President of the Inteanet Society) md Robert D. Bremd of the University of Wisconsin, 
Steve Goldstein, Prognm Director of Interagency and International Networking at NSF 
and Saul kEahn, Coordiior of the Hemisphere-Wide Inter-University Scientific and 
Technological Information Network at O M .  Tmd fiurds dso covered per diem ad 
ladgin% expenses of main Id engineer assigned to the project for a two wsclt intauhe 
t m h i q  at CISCO in Menlo P& Cdifbmh, in August 1993, w well u r trip of the P.I. 
to 8 CISCO Workshop Training in Chi- in June 1992. 

m: Local saluies were u l m i n i s t d  under UCR Rejtrined Fund procedures 
according to PIL 4. Additional finds were requ id  for this item to cover unanticipated 
extra social chrrgcs for the l d  salaries. 

m: Funds for materials md supplies were tmndkmd to itmu 7 ud 10. 

&@: Funds for I d  trrvel were tmndhed to itema 7 ud 10. 

Item_lO: C3cinnt h d s  for installation and rentrl of lacrl ad international linb were 
dministered under UCR Restricted Fund procedurtr aaxdq to PIL 4. Prymwnt wm 
done directly by UCR to Radiogdicr CostAcenm S.A. (RACSA). 

Item_rl: Audit is still under wry. 

On Jmttrqt26,1993 twelvem#kr~thsNetworkKcssvGhUnit, the Compm 
Csrrtcr,thsPhyricrwdthc-DcpvtmsntuthsU-dCartr 
Ricrwcre~sdtohIntantt[3]uriryr64~dtslink~P1lrrnrvlmdr 
CISCO IOS/R muter on loan &om the U w  of W~reaJrrin. The int- with 



the US was carried out using a P o i n t e f - m  established by NSF at Panamsat fhciIities 
in Homestead, Florida. 

Two months latter, in March 1993, the routing ud communication equipment purchrsad 
b y W ~ r t h e A 1 0 ) p r o j e c t i s t a l c a r o u t o f ~ ~ ~ t o m s u r d ~ d t a t h e N ~  
Research U~lit at UeR A scale modd of the backbone d e d  %adxme on on tablew [4] 
becomes a testing ground to study diffenat routing protocols. Few drys latter the muting 
equipment is consigned to its finnl ddnation rt the PIT (RACSMCE) Ido r i s .  The 
btimto Tecnologico de Costa Rica is connected to CRNet. 

Under the sponsorship c,'the Ministry of Science and Technology, the Unkmhy of Costa 
Rica and the National Academy of Sciences of Costa Rita, CRNa h formally established 
as the k s o n  qxmsiile fot the &mstmt~ 

. . 'on of the Internet in the country in the 
academic and research sectors. The role of CRNet is d e h d  as foUows: 

"To Fate colhbomtim and w-091 exahqp between pnrhcipaiing institutions, 
alIowing unresbresbrctea4 access to danced  injbmdtm arrd ~ ' c a t r c a t r m  at tk 
nannan& regrregro1301 cmd intenmtioml hl, by interconnecting mkting networks with tke 
leading worlbhvi& remarch nefwwkr". 

Founding memben of CRNet are: 

Universidrd de Costa Ria (UCR) 
Insituto Tecnol6gica de Costa R i a  VCR) 
U n i k d d  Estrt.la Disturcir (UNED) 
Colwejo NIciod de Investigaciom Cientiticlw y Tscnolbgicrs (CONICIT) 
Fundrci6n Omu Dengo (FOD) 
Instituto NIciorul de Biodiversidrd (INBIO) 
Instituto Centroumricu~, de Administtrci6n de Empttsw (INCAE) 
Instituto I n t d m  de C m w 6 n  pm la Agricul2ur8 (IICA) 
Escueh de Agricultun de la R a 6 n  TmpM Hirmsdr (EARTH) 
Centro AgronQmico Tropicrl de ~~ y Endhma (CATIE) 
UniversidrdNIcianrl (UNA) 
Asambler Legislonth de Ion Rqniblica 

An important gnnt fhm OAS Proj4et REDHWyT dowb to rht aC 
C R N e t t ~ ~ ~ e q u i p m e ~ t u d l i n b . T h e O m u ~ F o ~ ~ ~ u r d t h s F ~  
Naciod & la Univmidd & H d  codbut8 dm with routing spuipmcnd which is - 

-- i n s r a w k k  . . 
inlrtitutioru. CIWet nctwarit taqdagr in July 1994 ia ahuwn in Rgum 1. Pmmt mtwcnk 
t a p a l o g y u ~ i n h W Z l B / S ] .  ThsRnnbadaarrr#rrdnadsr t a ~ e # ~ ~  
J~l~3mbsamasrl~h.am12ta230.TWIrraar#wrrdaubbdtaS~iaJu51 
1 9 9 4 d d a u b l s d r g i i n t o l ~ i n ~ 1 9 9 4 . ~ r e n v l a u m b a d 9 9 ( 1 9 4 a a t ) p  
h ~ h C ~ h ( n d C d ~ ) i # ~ g l l 8 ~ b i l j l d n h ~  
[6].W-of--psriR$CPgbn . . uircetPddmANNEK 1. 



In F- 1994, Nicaragua is connected to the Internet through CRNet, using r 
terrestrial microwave andog link between both countries. Few months latter Panama is 
also linked to W e t  cormocting its major uniwxsities to the Internet. CRNet regional 
gateways are depicted in Figure 2. 

III End of Project Statps 

The fbllowing results were specified by AID to have been accomplished at the end of the 
project (A~gust 3 1,1994) 

a) A computerized satellite wTER.NET linkage behueen Costa Rica and the United States 
will be established and operational; 

b) Five hundred (500) persons trained in the operation of the system; and 

c) Three Costa Rica Institutions (Urn CATIE, and W R )  will share part of the cost of 
system operation. 

Let us review the actual project output in respect to original expectations. 

A 64 Kbps satellite INTERNET S i  was established and operational since January 
1993. The capacity is three fold the planned original capacity (19.2 Kbps) and was 
doubled to 128 Kbps during the first months of 1995. 
Seven hundred (750) computer nodes were directly interconnected to the Intenret 
at CRNet participating institutions at the project's end (1500 trades rt pemt 
including dl sectors). Tt# estimated number of wen at project's end was betwan 
3750 and 5250. Pment number of uscn hu grown to some 15.006 in dl sectom. 
Particular &tt was done during the project We to work with pemnnd mpomile of 
computer centers at CRNet participating institutions in Internet technologies ud its 
ut i l izrt ian,mpeaplcinvuious~~wouMbsCninadintunrinthc~afths 
system. Thc madel chosen ftom the stu t  of the praject wu highly d e a m t d d  and 
distributed in the physical urd logid design, as well u in tdmirdstdve urd 
infonnrtion ugectr. In Table 2 the rwnber of nodes at project's end is compared with 
other countries 1A term ofcaumy's GW. M i s  sacdy k m  die unhfiR Society ahowr 
cleuly the grut impact of this project. 
An important projec: of thh nature shauld bs sudmb1e. In ANNE% 2 

-- 
. . ---I-.------- . . .  

-- 

period of k h  1993 to Juns 1994. In 1993,62 % of the total c o m r r m ~  sartr 
in Qndad by external noums (AID md OAS). bwing the first semsrter of 1994, the 
contn'butian Eiam e x t d  ftndr is only 25 % (OAS) urd at the cnd ofthe projest (31 
August 1994), cammurridon costs are covered by I d  participating imtitutiaru. 



This project is of major importance b r  the technologid development of the country with 
a great imprct in the area W& its origins in the academic sector, it has rapidly extended 
to the commsd and govanmcnt sectors. The project has represented a great 
opportunity to learn and develop advaned communication immmmts with enonnous 
potential for the  count^^ education system usd ccommy. Large scale intenretwork 
technologies are introduced for the f h t  time h the cauntry. A state of the art bi@ speed 
digital backbone is established among major urrinnitics and tesearch centers in the 
country as well as with neighboring countries. The Internet is being extended to all areas 
of activity. WRhout access to the scientific potential of the world scientists in the region 
would remain isolated and unproductive. W~thout access to worldwide information, the 
COW commerce and industry would remain at didvantage on an era of increasing 
globalization. 

To the University of Costa Rice, the Ministry of Science and Technology (in the past Pnd 
the present administration), the Agency fbr International Development, OAS Project 
REDHUCyT, BIDICONICIT Project, the Uninrsity of Wtsconsin, Fundaci6n Omar 
Dengo, Fundacion Universidad Nacional de H e d h ,  Institute Centroamericano de 
Adnrinistraci6n de Empresas, Centro de Fonnslci6n de Formadores, Oqanhtion fbr 
Tropical Studies, IBM Corporation, CISCO Corporation, RACSMCE engineers and to 
all my colleagues at ClX.Net, the University of Costa R i a  and all participating institutions. 
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Tables 

AID PSTC Qrurt Pram Ag-M 
1 r-rro (US) 11,550 
2 C o r t s u r t r n t ~  
3 Internotianal Travel (US to 

CR) 
4 ovemsnd (US) 
5 Equipment (US) 

8 lnlmationnl Travel (CR to 
US) 

7 Local Salaries 
8 Matedab and Supplies 
9 Locrl T m l  

10 ahor O i d  
t Costs 

11 Audit 

TOTAL 149,945 
PROJECT 

Table 1: Projut Budget in US S dttniuted aver r 2 year peviod 



TABLE Ik County nodm per GNP (Source: Interact Society) 
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F i p n  1. CRNet Network Topelow (Jmly 1994) 
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Figure 2. CRNet Regional Gateways 



ANNEX 1 



INTERNET DE COSTA RICA 

Niimero de Nodos: 1452 sp 

Lista Actualizada a1 20 de junio de 1995 
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NODOS 
I 

1 
r 

1159 

SECTOR 
Dorninio Superior 
Sector Academic0 

123 

DOMINIO 
p 
ac.cr 

Sector Gobiemo o.cr 

cmet. cr 
L 

co.cr 

A 

L 

169 
L 

Sector Comercial 



INTERNET DE COSTA RICA 

SECTOR ACADEMIC0 [I118 Nodos] 

idad Latina de Costa Rica 

Uniddod Estaial r Dim 



INTERNET DE COSTA RICA 

SECTOR COMERCIAL [I69 Nodos] 

adioplfica CosWcense S.A. 



INTERNET DE COSTA RICA 

SECTOR GOBERNO [I23 Nodos] a 

Consejo Nacional de Investigaci6n Cientifica 

tituto Costarricase de Electricidad 



ANNEX 2 



JANUARY 
FEBRUARY 
MARCH 
APRIL 
MAY 
JUNE 
JULY 
AUGUST 
SETEMBER 
OCTOBER 
NOVEMBER 
DECEMBER 

UP-LINK 

COMMUNICATION COSTS 
US 5 1993 

DOWN-LINK BACKBONE 
LINKS 

FITROUTER 
SPACE 

TOTAU 
MONTH 

TOTAL 1993 57400 

INSTALLATION COSTS 

Installation space segment 
Installation l o d  backbone links 
TOTAL 

INSTALLATION COSTS COVERED BY AID PROJECT 



OEA 
AID 
UCR 
ITCR 
MIm 
UNED 
CONICIT 
INBIO 
INCAE 
FOD 
IICA 

TOTAL 1993 

COSTS SHARING BY PARTICIPATION INSTlTUl'KON 
FOR 1993 

MONTHS MONTHLY ANUAL 
CONTRlBUTlON CONTRIBUTION 

ANU4.L CONTRIBUTION 

1 a UNED I 



MONTH UP-LINK 

JANUARY 2500 
FEBRUARY 2500 
W C H  2500 
APRIL 2500 
MAY 2500 
JUNE 2500 

TOTAL 1st SEMESTER 

DOWN-LINK BACKBONE 
LINKS 

PrrROUTER 
SPACE 

TOTAW 
MONTH 



UCR 
ITCR 
UNED 
CONICYT 
FOD 
INBio 
INCAE 
IICA 
EARTH 
ECOUNCII, 

SUBTOTAL 

OEA 

TOTAL 

met 

COSTS SHARING BY PARTICIPATION INSTITUTION 
FlRSTSEMESTERl994 

MONTHS MONTHLY SEMESTER 
CONTRIBUTION CONTRIBUTION 

SEMESTER CONTRIBUTION 

8% 


