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DeE 25- NAY-73 10:0 3 
Phone Log: 25 Ma y 73. Peter (i rstein, UniverBl~y o£ London 

V18i~ w. KudLlck here Tnurs 31 ~ay; Brea kfas t w. DeE (JCN/RWW too 11 
des ire) Thurs 7 Jun at Nee 
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DeE 25-MAY-73 10:03 
Phone Log: 25 May 73, Peter ~irsteln , Unlv~rglty at London 

Peter Kirstein is in the ln8tit~te or Co.puter Science, Univergty o~ 
London, 44 Gordon Square, London WeI , BnKland. He is the man who is 
responsibLe tor England's AWPAffET Interfo.ce «( believe with tl TlP 
~ojnK in this SprinM ' at like 1200 baud to the Norwegian node that 18 
satelLite coupLed to the U.S.). 

Peter wanted to 
evenl 08, 30 Way, 

TiMing 
breakfast' at the 

arrange to see .8; he'll arrive In Bay Area Wed 
and Dlc~ and 1 are leavlna for Detroit Thursday 
too clo3e; Peter aDd I arranged to have our talk at 
New York Hilton the next Thursday morning, 7 Jun. 

Hia particular Interest in talkina wlttl me 1s In the possibility o~ 
arran gi ng so~e eKpllclt coll~boration between our estubllshments, 
over the ARPANET .. Ue wante to do something with fa.csimile 
tra.ns_lssJon, and I gather that he could see a facsl~lle-transmlss1on 

(storage, .anipulatioa 7?) capability being integrated into ARPANET 
communlcat10n and dialoK~e operations. He said that their pOSition, 
being at a slani~lcantly different distance from the rest of us In 
teras of travel and telephDoe costs, puts "an extre.e need" upon any 
degree ot collaboration havinK as many media. dlmenlons as possible . 

He pLans to come to Awe on rh~r8day 31 Nay to talk to Mike Kudlick 
about HIC services etc. 

Mike: 1 gathered that Peter had made independent arran a emen ts ..tor 
vlsltJn. you -- it not, this nots will provide you with a hit 01 
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warnina . 5 

[t would be well it you co~ld also tearn as much as you can trom 
Peter about his ideas In the facsi",lle area. It would seell!. that 
they would probably bear (irl their operational application) upon 
HIC operations. Sa 

JiM and Dick: Let Me know i£ you'd like to be included in the 
break~ast meetin~ in New rork. 

1 
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DVN 25-MAY-13 10:47 
Thanks and Backup on Dealin~ with DMCG 

r got your 24 may 8ndmsa'vtLnNouhuY8,boB"tnls,099). 

OYCG 
ge"ts 

should only have 
in toucb with me. 

can hoat a class. 

0118 pLace and r will. be firm w.ith 
It they waot more people "to learn 

Abh ay Lf he 
TNLS "they 

1 on ly resorted to TRIoCEX to try tD reach Abha,y, by the way, atter 
seyerat days ot un8uc8ssLul te1.Qphonlng and telephone dessage 
leaving. 

At one point when 1 .as talking to my 4th or 5th NrT operator, 
I MentIoned that he .as iothe DynaMic ModllnH Group, and she 
connected •• with aoae sort ot modle railroad museum. 

I know "the proble.s 01 aettinH to~etber a class here where we arc 
used to it, and I thank you lots fOr your e~forts. 

I 
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RNL IN TUB CAPACITY OP AWPANET MANAGER IS INTERESTED IN ESTABLISHING 
AT RWL A CENTRAL WEPOSlTOay OF PWOGK~YS ADVERTISED IN THE NErWO~~ 

RESOU&CS NOTEBOOK BY TilE uasr SEll VEil SITES AS AVAILABLE FOR USE BY 
TItE NETWORK MEMBERS . IT IS AL.S;) DBSIRED THAT PROGRAMS GENERALLY 
AV,AILA.BLE FOW USE BY NETWORK MEMBERS BUT NOT LTSTED IN THE RESOURCE 
NOTEBOOK: ALSO BE INDl.UCED. ~VA.ILAaLE DOCUMENTAT I ON ON THE PROGRAMS 
IS ALSO REQUIRED. THE TYPE OF P~OGWAM DOCUMENTATION DESIRED INCLUDBS 
BUT IS NOT LIMITED TO. 1. P~OGQAY DISCRIPTION , 2. LISTING, 3 . RUNNING 
INSTRUCTIONS A) OPERATJN~ iNiT~UCfIONSf 8) INSTRUCTIONS FOR THE 
PREPARATION OF THE DATA fO DE PWOCESSED 4. PROGRAM LIMITATIONS, 5 . 
ANY OTHER AVAILA BLE DOCU)(ENt4rlON IN THE AllSENCE OP THE ABOVE. YOUR 
COOPBRATION 15 THEREFORE S:U.lC lf SD I N PROVID"fNG COPIES OF THOSE 
PROGRAMS WITH THB ASSOCJATBD D;)CUMBNTAT I ON ADVERTiSED BY YOUR SITB AS 
AVAILABLE F02 USB BY NET;)W~. IF CHERE IS A CHARGE FOR THE MATERIAL 
PLE ASE PROV I DE THAT INFO~MAtION ~BPORE INITIATING ANY ACTION. IN 
THOSE CASES WHERE THB PR)Gio1AM RESIDES AT A GIV BN HOST SITE Af\lD THE 
DOCUMENTATION IS LOCATED EL. SBWtlEWE SIMPLY PROVIDE TUB LOCATION 
INFORIf.ATION. RYL IS ALS:J ES£ABL I SH I NG A FILE OF HOST S I TE PE"RSONNBL 
OR STAPP INTERESTED IN O~ PR::>CESSING PARTICULAR TECHNICAL TALENTS OR 
CAPABILITIE S IN ANY SCIEiT 1 FIC FIELDS . THE PERSONS NA~E, CREDENTIALS 
AND A SHORT SUM~ARY OF PARCICULARS IS DESIRED AND WILL 8E 
APPRECIATED . PLEASE MAIl. CO~lES OF rHE PROGRAMS, DOCUMENTATION AND 
PERSONNEL INFORVATiON TO: LT. COl. . E.P. SCHELONKA , RANGE MEASUREMENTS 
LABORATORY, ENLD, PATRIC~ APR, FL.OW1DA 32925 . PLEASE SEND 
ACKNOWLEDGEMENT OF WECEJPT OF fHE MESSAGE INDICAT INC IF YOUR 51"E 
WILL PROVI DE THE RBQUESTBD lU"TSiUAL "NO INFORMATION. SEND REPLY 1'0 
RN.L LAJl K.CA 1 

i 
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WBY 25-NAY-73 10:16 
Tea t" MessaBe 

this Is a a_ple message ~ro. :1RH. In MBY tlle to GRR in G,HR Ille . 
The orl.ary purpose ia to Ch9Ck out the e~1ects of not being able to 
uee earriase re.urn8 in co.posin K ~9aBsaAOB . [t would appear that 
this i8 a. de':finite handicap tor the inexperienced user . 
it he requi r es a Lur.at th~t U~8S indenting o~ tabs, etc . 
meBSl!Lge. 

I 

Particuarly 
End ot 
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S usan 
boss, 

) ,?? 

••• 1 would like tG send a Ilote o~ thanks to 
of course •• but 1 don't recall his last na~e. 

Thanks •• • Mike ~udllck~ 

) 

) 

1 

Uoward (your 

Can you heLp •• 
1 
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DIA 25-UAY-73 12:27 
Co~ment8 on the TektroniK 4023 vi~io terminal 

This is brier LIst o~ the thin~s i WGuld like to see on the Tektronix 
vldio display .. 

It Is not pos~ible to porfur. several functions tro~ the compute r, 
which are possible Lro~ the keyboard . Uoat ot these tunctions are 
c rutlal ~or us. We are eSPBci~lly interested in doin K the 
10l10wlng Iro. the co.puter: 

Insert line a.nd charll.cter. 

delete line and charac t er .. 

erase to end at line (called clear line on Delta Data) . 

moving the cursor in any of the ~our directions one ch~racter. 

we need to somehow mark a cbaracter 
to do this is to insert fIeld 

In our Implememtation ol DN~S, 
un the screen . The obvious way 
attribute codes before and !Liter the character to make It bLink, 
reverse vidio, or whatever is satlstac~ory . But even j~ we could 
insert trom the co~puter, this would not be II. satlefll.ctory way 
since the £ield attribute codBs take up a vidio character position 
and are visihle ~s ~ dar~ rectan&le (at leas~ ~hi8 is what 
happened on the modeL we niSei). We are secretLy hOI)in g that the 
production .odele wilL not do this. 

We can understand the necessity to take up a me.ory position 
wlth the tield attribute characters, but it should not take up 
a position on the screen, i.e. not be visible in any way , 
except that the Line cannot have as many characters on it. 

What we wouLd Like .ost of ~tL 
COMputer) the Ba~e way that the 

is to mark a character (from the 
cursor roarks a character . The 

cursor on the 4023 is absoLutely marvelous - easy to see , does 
not make the charact~r tlarder to read, and casy to 'ind with 
the keyboard key that lIIakes it blink. In our illlptementatlon it 
would not be cont'uOling t-() have several charncters on the Bcreen 
.arked in the same wlI.y as the cursor. 

We would like to have the characters "up-arrow" "lelt-arrow" 
rather than tiLda and circu.fLeK or whatever they are on the 4023 . 

It's Just a trill, but 1t w()uld be nice to have a reverse-vidio 
s.itch sOlliewhere -- ~hat Is, a hardware switch rather than field 
at tribute codin". 

Other than that, this dude LS far and away ~he nicest terminal I 
know ahout, because: 

1 
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DIA 25- MA Y-73 12:27 
Co ••• nta on the Tektroni~ 4023 vidio terminal 

It Is QUIET 

It has ~ satisfactory keyboard (but a littte s ti ft ). 

24 by 80 is enouah display area. 

It pertor .. s Line deletes, etc. In onc frame ti me 

The reverse vi d lo and blinklnK capabilIties are ~ine fo r 
.arkina special st~ff on tile Bc r een ( e xcept as memtioned 
above ). 

The cursor does not blinK (except when you want it to) and 1s 
very v.1si ble. 

You can positIon and intarroKate tbe cursor locatIo n 
co",puter. 

It aOBS 960 0 baud. 

2 
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[we 25-MAY-73 12:21 
Request ~or CommenYs on Network ~~n~Kemcnt Survey 

[ would appreciate any com~eut3 
a~tached dOCUUlent. l'he report 
sections are blank. Thank you 

that you are able YO p rovid e on the 
is not entire ty complete, so a ~e. 

for your asaJstance. 

1 
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N6TWOW:K "t\NAGEI.t:E~l· SURVEY 

by 

Ira W .. CottOIl 

Institute £or Computer Sciences G Tech noloQY 

National Bu reau or Standa r ds 
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lWC 25-NAY-73 12:21 
Request for Comments on Nutwork W ~naKe~ent Survey 

Introductjon I 

This report presents 801nlo' of the results or 0. study of mantLgelBent 

practices in dlf.ferent cOllputer networks conducted by the 
Institute ~or Co~puter S ciences and Technolog y, NationaL Bureau of 
Standa.rds. Tht;! appro!l.ch to rn ... nc.. g C'lment taken In this report is 

positive (i.e •• repurtln" on current practIces lUI they ex-ist); 
normative approach is takan in (a. separate report. 

the 
I. 

This survey is .eant to be repre8en~atlve and illustra.tive rather 
than exhaustive or conclusive. Tne networks covered were chosen 
to be typicaL o.f di£~erent approaehes to network implementation 
an d manage men t. 

The ARPA network is 0. lar g e distributed network ot au1ono~ou9, 
heterog eneous co~puter syste_s. [t haB focused on the 
development ot network tecnnBlo s y, rather than network 

Ib 

organiz.ation. 'bl 

MERIT is a controlled experI~ent In networkins on a res iooal 
basis with heteroacneot.1s cl .. llnl-'uter systeMS. Considerable 
attention has ~Qen fBc~sed durin g the netWork's development on 
the organizatIonal probLe~s. 

TUCC Is another controlled re a 10nal network, but wIth 
homogencol.!s computers and L.t. lar g er user base. TUCC has also 

Ib2 

g iven considerable attention to or~anizatlonat issues. Ib3 

The Oregon S tate network is repre sentative or ~any centrali~ed 
or "star" networks servin g a regional clientele. tb4 

TYWNET is the only comlllerciELt netwBrk included In the study. 
(t was desired to incl~de a protit-Beekin~ network In the 
study, so as to be able to compare managerial practices In 
non-colllpetitive environ.ents with actual business practices. 
(O.f course, the inclu.siofl of TYNNET in this st:udy in no way 
impLies e~dorsgment u~ this network). Ib5 

A co.mon 10rmat was eMploye~ for presentIng the details at each 
network. The table of contents which ~ollows is a n outline for 
each o~ the fiv e report:s .hi.ch tallow It. Network architecture is 
separated .from network .ana~ement, and the l~tter is broken down 
Into a number of di~ferunt: functional areas. Thi~ approach was 
adopted to permit efl.sy co;nparisun 01' speci1Ic lUanag eriaL concerns 
~rom network to networ~. So~e ~.plricat observutlons froN such 
COMparisons are presented 1n ~ conclUding section which follows 
the same 1or.at as each of the reports. lc 
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Iwe 25 - MAY-73 12:21 
Request "or CUliunenls on Netwurk w'tu\agcment Survey 

Table o£ Content~ 2 

1. Introduction 2& 

11. Network (den~Ltic~tlon ~n~ General Descrip ti on 2h 

A. SponBorina O r~anization 2bl 

B. Purpo8e/m19~lon of Network 2b2 

c . S t a tus and Topolo~y 2h3 

D. Techno lo gy SUBUlltl ry 2b4 

Ill. Ne twork Organization 2c 

A. Structure and Extent 2e1 

B. Functions Pe r fo rme d 2c2 

1. PLanoin" 2e2a 

2 . Ins1:aLlation 2c2b 

3 . Operations 2c2c 

4 . User Services 2c2d 

c. Interfuccs (relationships with other org anizations) 2c3 

IV. PlnanclaL u.nd l..e"o.L Co ncern s 2d 

A. Capitalization 2dl 

B. AccountLna: 2d2 

c . Tariffs 2d3 

2d4 

E. Securi ty 2dS 

v. ConcLusions 20 

A. SU~Mary of Problems 2.1 

8. Lessons Learned 2.2 

Annexes 
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[WC 25-WAY-73 12:21 
Network Man agement Survey - ARPA 

ARPA Network 

i. lntroduct: 1011 

The ARPA Network 1s ch~racleristjc o£ large decentr~lized 
networks of dutOIIO.OUS computer aYBte~s. Its 9uccess1ul 
operation has been wid~ly publicized in the professional 
literature and trade press, and has demonstrated the technical 

3. 

feasibility o~ packet-3witchinK tor large networks. 3al 

11. Netwo r k identification ana GeneraL Description 3b 

A. Sponsoring Or~anizution 3bl 

Advanced PrajectB Research Agency (Department ot Defenae) 
.Jbla 

B. Purpose/mission oL Network 3b2 

The ARPA Network was be~uo SB a research et~ort to 
Investigate ~ultiple co~pu~er resource shurlng and 
de.onatrute the feasibiLity of packet switching technology. 

The oetwork currently operates In support of many 
ARPA-sponsored research programs by providing access to 
resources not uvuilabl~ Local ly. 

c. Status and Topology 

3b2a 

3b2b 

31>3 

The netwurk has been operational -ror approximately two 
years. Figure 1 illustrll.tus the topology o~ the network as 
of January 1973 . The network currently includes ovur JO 
sites with over 40 in~e~endent computer syste.s connected . 

3b3a 
Reliability of the variuua network components varle~ widely . 
Currently the co •• unlcalions Bubnet 01' [MPs and circuits 
have extre.ely hi~h relill.bili ty, with only occasional 
outages for particuLar i MPs or circuits. S ince all nodes 
are doubLy connected, the outagp of a single circuit 
not disturb network operation. The service sitcs are 
"enerally LeS8 relila-ble, ... Lthough the statistics vary 
from site to s ite. 

o. Technology Summary 

does 

widely 
Jb3b 

3b4 

The ARPA Network .ay be clillractcrized as II distributed 
store-aod-forward network 01 heterogeneous computer systems 
(hosts). Hosts are cOllllected to the comillunications subnet 
by Deans of fa. software int~rtac e called the Network Control 
Program (NCP) und iI. hl&.rcJ .. u.re interl'ace which !Slay have the 
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Network Management Survey - ARPA 

characteristics of either a channel or a communications 
line. Each host is cD~nected to U SWitching center in the 
subaet called an Interface WesSlI.ge Processor (IN.P) whlcb 
contains an au~~ented Honeywetl 516 or 316 co.p~ter; up to 
~our independent hosts may be connected to tbe same IMP. 
Each [UP is connected tu tWQ or more nei.ghbouring IMPs by 
means of dedicated 50kb cOMunicatlons lines. Host to bost 
messagos are passed fra. the sending host to its [MP, where 
they are broken into packets and relayed to their 
destination by the subnetwork of IMPs und communications 
tines. The routing is adaptive; i . e . , the route of any 
given packet is not established in advance and in general 
the several packets ot a .essage will ~ollow di~~erent 
routes . The destinll.tion UtP will reassemble the message and 
deliver it to the proper host. 3b4a 

Protocols in the network are constructed according to a 
layered approach. fbe lowest level protocol is a binary 
synchrooous COMmunications protocol governin g tra~~ic 

exchange between IMPs. rhe so-called "first level lt protocol 
governs the Lo~icaL eKchan ~e 01 in~ormation between host and 
lNP. The "litecond level" pro tocol g overns the log j co. l 
exchang e of inLDr.ation between Net.ork Control Prog rams in 
communicLLt-ing hO>lts. rhe "tbird level II of protocol refers 
to any communications occurin g between processes 1n the I)ost 
machines. Such third level protocols include the Tnltial 
Connection Prot-Dc&L ([CP), data transfer protocol, file 
trans~er pro~ocol, reMo~e Job entry protocol, graphics 
protocol, and others. 3b4b 

A speCial th .ird level protocol cat led TELNET defines a 
network virtual tor.inal and permits all terminals on the 
network to provid~ a similar interface to processes in a 
separate host co~puter system . A special IMP wblch is 
augmented by the addition at memory and a multiline 
controller (a specially desiKned component containin g 
central lo g ic and line interface unJts) can provide direct 
network access to termiBai.s without going throug h a separate 
host: computer system by providin g' the TELNET function 
itself. Such aR [MP is clI.lled a Term.inal Hit', or TIP. 3b4c 

[[ (. Net.ork Qra:auization Jc 

A. Structure and Extent 3d 

F.l g ure 2 ilLustrates the present org aniz.ational structure 
Lor tbe network. 3 c1a 

The Advanced PrDJecta Research Agency (ARPA) Df 'he 

• 
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Network NanaMement Survey - ARPA 

Department o£ D~Len~e lnitially conceived and £unded the 
network, and presently directs its operation. The 
conception u£ the network ~ay in large part be attributed to 
one individual in thig 8."ency, Dr. Lawrence G. Roberts, 
Director, Infor~atlon Processing TechnIques. ARPA Is not a 
LarKe agency, serving primarily as 0. granting agency, and 
only several lH!Ople s()cnd their .full time on network 
activities. 3clb 

ARPA is currently in the process of turnlne over the day to 
day operation ot the cOilulunlcations network to the USAP 
Range /Ileasurementg Laboratory (RNL) at Patrick AFB In 
Florida. RNL will serve u.s the procurement agent for IMPs 
and maintenance, and will serve as the focal 1io.json point 
~or DECCO and th e co~~on carriers, BBN , NAC, and prospective 
new users.. 3clc 

Bolt Beranek and ~ewm~n (HU~) of C~mbridg~, Mass., is the 
primary ARPA contractDr in the development and operation of 
the network. BB~ dilisigned and constructed the IN_Ps and TIPs 
which comprise the aubnet, wrute the 90ftware 1'or these 
process~rs , and participatud in the speci1icatJon o~ the 
network protocols.. BBN currently oversees all net 'work 
modifica1:ions, d.e" lin i: directly with the liell Systelll for the 
.,ideband circuits, and with Honeywell Information Systems 
for the procure~en1: of H-SL& and H-316 processors for 
incLusion in the l WPs aud TIPs. BnN also operates a Network 
Control Cen ler (N ee ) which monitors the operation o( the 
network on u. rounc.i-thl!l-cluck basis and which aids in the 
diagnosis of £u.il~res and initiates and coordinates 
maintenance effurts. 3c ld 

Honeywell In-ror~l<a.tion Syster.s is an OEM supplier of' basic 
8-316 and K-516 proCeSBOrg, from .hJcb BBN ~abricates the 
IKPs and TIPs. Honey.ell field engineers also assi81: in the 
installation o~ these devices, and is responsible for 
maintenance. 3c l e 

Network Analysis Corpor~tion (NAC', 
as an ARPA contractor for analytical 
the opti~um tapDtoKY Df the network. 

Glen Cove, 
studies to 

If . Y .. , serves 
determine 

Jcl£ 

The Net.ork WeaBure~ent Center (NMC) is an ARPA-supported 
research group at the University o£ Califo rnia (Los Angeles) 
which investi gates the performance of the net_ark. 3clg 

The Network In£ormation C~uter (NIC) at Stanford Research 
lns%itute p rovides ~ re ference center serving to 
recDrd, index, and trans~'t, on1ine and offline, 
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Network Manage ment Survey - ~RPA 

produced by and about the Network . To do this It desiKns 
in£ormation-handlin w tools ~or dialogue and record- handlIng. 

3clh 
The NIC currel,tl y operates a poP-tO TENEX syste. which Is 
used botll for develDp~ent and network services. However, 
It is planned to separate the development activities from 
the service lunctions through an a rrangement with 
Tymshare, Inc. Jclhl 

The involvement with fymshare Is strictly on a 
"£acl11ties .nongement" basis. That 1s, Tymshare wilt 
operate a computer system Virtually identical to the one 
at the Hie, to pro~ide reliable Tenex, NLS, and Journal 
service to NIC users and other selec~ed customers. 3clh2 

The ~iC sta££ --- tbe P0Bpie who provide the 
documentation services and dialog ue support services 
will renlain Ilt ShtI , !i.B will the responsibility £01' 
£urther develop.ents in these areas . 3 clhJ 

Approximately 18 hosts ~ay be classi£led as research sites . 
These sites perform research in a number 01 areas under ARPA 
contracts and utiliLe the network in support of their 
research. 3cll 

Five sites 
SRl (NlC), 

are c lasslt'ied 
UCSB (360/75', 

as service sites: UCLA (360/ 9 1), 
BON (PDP-lO) and ~IT ( KULTJCS). 

Some 0 1 these sites olfer services to the network 
on a lee basis; others u.re subsidized by ARPA. 

community 
3clj 

The remainin &: s it es are users , although intersite 
arrangements are () ( t en Inl:Lcte tor "the sharin" of resources. 
Almost all oL "the sit68 make some 01 their resources 
available , but not all ~ uarantee to inte r act as a service 
organization. Jclk 

Bach site has a Liaison to answer technical questions , 
~nd a Sta"tion Agent to handle questions conc e rning 
administrative, ctoc~wentation, and similar questions 
regal'ding the netwnrk resources and the NIC 3clkl 

The "network ~acilitatorstl are an informal comml"ttee o~ 
experienced users who prose t yt I ze and at "tempt "to sol ve 
network problems tor users. Other g roupS that are in a 
sense I'network Lncilitaturs" are these special and general 
interest a roups 3cll 

ANTS Support Group 
ARPANET Sateillto System 
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Network Ydna~ement Survey - ARPA 

Computer Bas~d Instruction Group 
File Transrer Protocol Interest Group 
imiae interest Grou~ 
Internutionat Network WorkJn~ Group 
Intcrnatlonbl Packet Network Working Group 
Network Associates Group 
Network Graphics Gr oup 
Network In1orm~tio" Center 
Network Liaison Group 
Network Y.etlsurellient Group 
Network Station Agent Group 
Network Workio", ~roup Steerlng CC'tm"dttee 
Prlnclp~l Investi~~tor8 

Packet Radio Croup 
Remote Job Entry 
Speech Ullder9ta.ndin~ Research Croup 
TIP Users Group 
TNLS User Group 

TENEX Users Group 

8 . FUnctions Per~ormed 

1. Planning 

3elll 

3c2 

3c2a 

Network "rowtll 1::0 controlled by the sponsoring agency , 
A~PA. There does But appear to be any fixed or pubLished 
puLicy Lor deterainlog what gItes are to be added . 3c2a l 

When a new site is selected, howevur, Network Ana LysIs 
Co r poration deter~ine8 ~or ARPA the new topoLogy ~or the 
Buhnet. The network topology is not optImized each time 
a node is added, since that mi g ht entail too cost ly and 
disruptive altera.tIons at f!xlstin~ circuits, but the new 
node Is added in as cust-e~fectJve a means as possible. 
OccaSiona lly, ~ore extensive changes are made to the 
network topoLo~y a3 needs warrant. The pLannin g ~unction 

is thus centraiiLed <Iond suppor1:f!d by appropriate 
anaLysIs. 3c2a.2 

All hardware procure~ent ~or the network is controlled by 
A~PA; the indivictu&l ~ites are not involved. ARPA places 
orders (thro~~h ~ML) for IMPs and TIPs with D8N. 
Co.m~nicatioo8 circuits are ordered by ARPA tro~ the 
D6~en8e Com~erci~l Co •• unlcations Office (DECCO) which 
deals with the v~rious co •• on carriers . As explained 
below, In pr~ctice BON coordinates circuit instaLla~ion 
with the carriers. 3c2a3 

2. lnstalLation 3c2b 
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Each site whiet) Is adtied to the ne"twork is responsible 
10r fabrIcating t he l n te r £ace to the IMP o r TIP and ror 
codln~ a network con t rol program . Specifications ~or each 
are available fro~ Bo l t Beranek and Newman . The host 
organization is ~lso responsibLe tor site p r eparation 
( tloor space , power, air conditioning, etc . ) ~or the IMP, 
which wil l reside at the host ' s own location. 3c2bl 

Bolt Beranek and ~ew~an ser v es to coord i nate IMP 
installation tl. rough t he Network Con t rol Cente r . Tbe 
normal Installation team consists o~ a BUN 
representati v e , the pe r son "from the local Honeywell 
office "tID wi ll ~a in ta i n the machine, possibly an 
udct i tional person frona the Inaln Honeywell olLIce, and 
telephone co~pany person n el. 3c2b2 

J . Operations 3c2c 

The l ocal hoat organization is responsible for 
maintenance of its host processor , NCP and IMP interface . 
The local Honeywell ~ffice ~ll l .aintaln ttle i~P Itsel~ . 

ATST long l inea di v ision is respo nsible -tor Qlaintenance 
o.f the IIwdems and cOlllcnuul.catlons circui'ts . 3c2cl 

For diagnostic and control purposes , BSN operates a 
special host ayate. in Ca~bridge , Mass . , whIch is caLled 
the Network. Control Center . The Nce regularly receives 
statu.s repo r ts fro .... ll the Ihl.Ps In the network regardIn g 
the operatIon al status of ~heir communIcation circuits 
and their neI~hbouriLl g IMPs . Speciul programmable 
debugging and fau l t iB~latlon procedures (such as looping 
liueSl back Into the same IMP) may be initiated remotely 
from the NCC . F~ult lsol~tjon mayo r may not requIre the 
tl.Bsista. n ce of locaL host personnel . 3c2c2 

The maintenance function , whlch may involve several 
organi.zatlons inclu.dlna the Be1.1 System, HoneyWell , BSN 
and the local host, sounds compllcated , but ac~ua l ly 

isn't . The ~etwork Control Center Ls very e~1ectlve 1n 
diagnosing ~~ilure and coordIna~ing maintenance ~.onK tho 
varIous groups involved . Jc2c3 

Tho divi.sion ot responsibIlity 10r software is sImilar to 
that :tor hardwa.re . 1\.1l [MP so:£t.ware 1s controtled by 8HN 
and is currently loaded via the network I tset'f .. lIosi 
organiZations a.re forbIdden to modi1y the soLtware 1n 
thelr lliPs. 3c2c4 

Functional protoco l Si are speci"1'ipd by COlnmitteeB 0.£ host , 
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AWPA ~nd coutractor personnet. A~ the lower Levels these 
are (uirty wall agreed upon and debuHged, and hosts agree 
to abide by thea. At tue higher l eve ls, the protocols 
are stlll evolving, and gubsets or ho~ts olten experiment 
with variants blilonil themseLves . 3c2cS 

At the present time, ~ll of the lower level protocoLs are 
8ul~lclently well defined and debuKged as to be u~ little 
or no concera to l~e ~verage user. The hi&her level 
protocols, or .ore precisely, the lack of Keller-aLly 
accepted and dcbu~Ked higher level protocols (~or 
exa~ple, remote job entry) have and continue to be a 
m~jor hindrance to increased network utilizution. More 
£ormal directiun ~ro. ARPA ~nd/or the reestablishment of 
the network .orking group (which tormulated the lower 
Levels of protocol aud then d isbanded) to meet on a 
reaular basis might help. 3c2c6 

4. User Services 3c2d 

Users at one sit~ seekloy: to utilize resource s at another 
si te are required to be talld. tiur wi th the characteristics 
(log-on procel1ures., Clperating system cummands, program 
conventions, etc.) ot thlLt site. Documentation is, in 
ge neral, provide1 by the serving site according to Its 
own conventions. Several organizations do eKist, 
however, to help users access re.ote resources. 3c2dl 

Th e Network F:l.cilitll.tors Group Is an illLor_nat 
com~ittee oL experienced ~ersooel at various sites 
around ~he country who organized to promote network 
utilization. T~ey advertise themselves at their local 
site as /;l .foc .. l ~oint for networ.k aSSistance, and 
communica~e amon g themselves Ln order to help solve 
user proble~s ~Bd establish personal contacts. 3c2dLa 

The Network Infor~~tion Center is operated by Stan Lord 
Research Institute to t~clll~ate the collection and 
disseMination ot data produced by nnd about the 
Network. rhe NIC Ma intains online tiles of data about 
the Sites and people on the Network, maintains ooline 
tools ~or access to the rlatu, and produces oL~line 
l1otebooks, indexes and dlrectorlps 0" the datu. .Lor use 
by the Networ" and otner networkln" a"ences. The N[C 
also functions to reprodUce, catalog, index aod 
distribute online and hardcopy documents as requested 
by Network Site3 in the process oJ: buLlding and usin ~ 
the Network. 3c2d Lb 
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The l.lser support fUnc.tion is probahly the least 

well-provided functioll in the ARPA network. The quaLity 
of documentation a.nd the general availability o::f 
assistance ~rom sites varies tremendously ~rom site to 
site . The network facili tutors heLp at selected user 
sites, but because ol lhe informalIty 01 tbeir 
organization and because they are not Located a t all 
sites they have not pruven to be a genera L soLution. The 
NIC has not been really ef1ectLve in distrIbuting all the 
documentation needed to run at a particuLar site , let 
alone en"forciug fl.ny docul8entu.tlon standards . 3c2ct2 

c . Inter.faces (rel&.tionships wi th other organiz.ations 3c3 

The question 
be settlt!d . 

o f the ARPA network's tuture status has yet to 
The network is a closed co~munlty, available 

only to go v ernmental agencies and their contractors, but the 
network has been connected for demonstration purposes to 
other (commercial) networks (e. ~ ., TYMNET). The network is 
actively servi n~ as a aaarketplace for -the sate of computer 
time to the network comwuuity. 3c3a 

ARPA has indicated on several occas i ons that it does not 
intend to operate the network lndetinl tely. Several 
proposals have been Babmi~ted to operate the network 
commercially, bat non have received approval. [t rema in s 
be seen what the future of the network will be. 

to 
Jc3b 

In another veIn, the technology developed :tor the network 
has already received comaercl a l attention. Several 
companies have j'iled applications with the Federal 
Communications COW~iS8ion to se t up an operate similar 
networks as comnlon carriers ( in aOltle cases , usin g hasl.c 
commun Lcations circuits providerl by other common carriers in 
a so -c~llod "v~Lue-addedll con~iguratlon). 3c3c 

IV. Financial and Le ga l Conc~rns 

A. CapitalIzation 

The network was 1uIlded by AVPA and so requlred no 
capit~tization . AWPA continues to Bubsidize th e subnet 
commuoications circuits. Each o~ the I MPs and TIPs was 
ei~her pa id for by ARPA or the participating host 
organization . In general, some o~ the earty sitos were 
contractors , and so had their IMPs p~ovided, whi Le moat 
the newor Bi~es are users who are pa ying j'or their own . 

B . Accounting 
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Participation in the network requires access to the 
communications subnet and access to individual hosts on the 
net.ork. j~Ps and rIPs are available for a ~ixed ~ee ~rom 
ARPA, which obtains them ~rom BBN. Monthly maintenance 
charges must be paid afler the rlr~t year ot operation. 
Conll.unicatlons c.harges are assessed by ARPA accordin g to 
usa~e: a base tee plus a variable fee 10r tra~fic above a 
given wlni~um. In tact, mos~ network participants have been 
supported by ARPA In one way or another, and communications 
costs continue tu be subsidized. 3d2a 

Accounting tor reBoarce~ at tllC host sites Is done by each 
of the hosts concerne~. Each user who desires to ut~lize 
remote resources IIlU"t open an account at the appropriate 
site. The friendliness of sites to external u~ers varies 
considerably, as d.o billing rates. Billing procedures vary 
widely (some sites have been known to clnse an Rccount when 
it ran out of Lunds without noti~ying the user) and require 
using sites to deal with .any vendors. The overall 
sl~uation is less than satis1actory. Jd2b 

c. Tar! f1:s 3d3 

The wideband cOlllolUunicl&tions circuits used In the subnet are 
Leased by ARPA through the Defense Department at less than 

com~erciaL rate". rhe cOIU.unlcations charges assessed to 
users, even in the absence o~ subsidies, thus do not 
represent what IIreu.l "urLdn charges would be. 3d3u. 

D. Regulatlon 

No co.mercial users or 
currently permitted on 

E. Secu.r i ty 

non-research commercial 
the network. 

3d4 

serve rs are 
3d40. 

3dS 

The com~unicatlon~ su.bnet will Insure ttlat messa g es are 
delivered to the proper bost. The non-de~erminlstic routing 
01 the individual p~ekets o£ u. message could be vie.ed as 
providin~ some de tJ: ree of sueuri ty to the subuet. At that 
poLnt I-t is the responsibiLIty of the host to insure 
delivery to tbe proper user. 3 dStl. 

File security i" the responsibility of the individual hosts. 
Log-on procedures, keyword access and tbe like are among the 
procedures employed by" the various hosts a.s protecti ve 
mechanisms. 3dSb 

'(n jteneraL, the ARPA c(,tllllDunity does not seem very concerned 
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with user security. Passwords are easily obtained, and it 
is easy to LO ~OII as someone else and inspect (and even 
alter) his Liles. Chere is no checking on the origin of 
messages to inB~re that they agree with the identi~lcation 
given in a lo~ou sequence. 3d5c 

v. Conclusions 3. 

A. Summary of Problems 3.1 

Star t-up RequirelRents - Fabrication o'L the niP inter.face and 
coding o'.f the Network Cuntrol Program have been mu.Jor 
obstac les to new host JOinin g the network. DON has 
:fabricated sOllie interraces, but pre£ers not to do BO . This 
probLem .is expec -ted to conti nue, lIIS the character of si'tea 
JOining the network chan~eB trom research-oriented to user. 
However, a mi tigatin g factor may be the inventory of 
interfaces and N"C~~ which have atready been constructed. Je 1a 

Cost - The Question o f cost is arowlnK in importance a s the 
ne~_ork opera ti~n i s examined by potential commercial 
suppliers ~nd as the full costs become known . Published 
dOCUMentation on costs ha v e ~hus -far dealt ma inly with the 
communications subne~. Even here, the costs .. ay be 
distorted, because the a overnment obtuins circuits at a 
discount and becaus~ pubLished fi"ures are derived from 
loadin g 1'actora which hotve never been real.ized. Also, the 
cost 01 net_ork access {~n IMP or TIP) remains hi g h (thoug h 
lower cost r epLlI.celD~nts are curren-tly under de v e Lopl!.ent). 
However , the mo~t aignifican~ concern is that the cost of 
the subnet may not be the major network cost . Recent 
studies hu.ve shuw!) that the overhead associated with the NCP 
may be Bubs t antial.ly lar g er than was previously believed. 
Additional cost studies are indicated, as well as a 
reevaluation 01' the current protocol strategy. 3e lb 

Re liability - In contrast to the now hlgb reliability 01 the 
subnet, the h os t sites, at which the rea.l work js done, vary 
widely in reliability. Nothing can more surely stifle 
network success titan uncertainty over whether a resource 
will be avaiLable or not when it 1s needed. 3e l c 

Heterogeneity - H&cept for tbe TELNET s ystem, no com.onality 
o't opera tion has be en tl.chieved be1:ween hosts of dLfJ:erent 
type. Executive level commands are all dl~1erent, text 
editors are diflerent, lo g -on procedures are dl't1erent, e~c . 

This is a probLe. w~ich networks have Duly exacerbated by 
making addition&l syste.e available to potential users. 3e ld 
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User Services - The need fo r re~dahle, accurate, co_plete 
and available duc~mentation cannot be stressed too lIIuch. Of 
equal ililportance, however, is the occasional need -tor 
hand-holding . :>n-line tutorials lIIay provide some reLief, 
but personal assistance by knowledgable and frIendLy 
personnel .. ill never be cOIilPtet.ely replaced by 

docuillentation . The c~rrent level of these se rvlces on the 
ARPA n etwo rk is not acceptable. 3e ie 

Protocols - Lack. of pa.rticular protocols such as g raphics 
and remute Job entry naB cut o~t potential usa ge in some 
cases. 3elt 

B. Lessons Learned 3.2 

In Latrness, it must be reco gn ized that the ARPA network 
be~an u.s an experil4ent in networkJng alllon~ research-oriented 
sites. It has achieved its obJective o£ demonstratina: the 
teasibility 01 the p~cket -8witchJna approuch. Wany o£ ~he 
problems whlcb have been identi fied have arisen as the 
network ilIatured aod the cowplexlon o~ its particJpants 
changed £ rom re~earcb-oriented to usage-oriented. 3e2a 

In general, the network has Cunctluned bes l where there has 
been formul responsibility and org4nlz4~10n, tor example, 
the Network Control Center . The tess directed e.ftorts have 
been correspondingly less successful , for examp Le, the 
hI gher level prolocol cOIll.ittees. 3e2b 

One or the cleare~t areas requiring additional work Is that 
01' standardizing the usa.ge of all the sys tems, possibly by 

Means of SOMe interBedlary translator. Perhaps a standard 
'In etwork control lan g~a~e " is requIred to faciLitate usage 
of all the dIfferent 9ystems involved . 3e2c 

An nexes 

A. nibl.1ography H I 

Carr, S ., Crocker, S . and 'i. Car1' . "Host/host comunication 
protocol in the AilPA. network." SJCC, 1970, pp. 589-597. 3f1a 

Crocker, S tephen D. at. at . "Function-ori ented I)rotocols 
Cor the AWPA co.puter network." SJCC 1972, pp. 271-219. 3i'lb 

Frank, Howard , Wober~ E. Kahn and Leonard Klei nrock. 
"Co.puter communicatiolls network des l an -- expe ri e nce 
theory and practi ce." SJCC 1912, pp_ 255-210. 
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processor Heart , Frank E . et. ~l. l i The inter~ace mess~ge 

10r the ARPA computer ne~work." SJCC 1970, Pp. 5St - 567. 3:ftd 

Kahn, Robert E . and Wi lLiam R. Crowther. "A study 01 the 
ARPA network design and performttnce." Bolt Be ra.nek Clod 
Newman, Report No. 2161, August 1 9 71. 311e 

Karp , Peggy N. "Drigin , development and current status 
the ARPA oetworl,.11 (Compcon73>, pp. 49- 52. 

0' 
31'11 

at. at. " The network control center 
(Compute r Communication - Impacts 

McKenzie , Alexander A. 
-tor the ARPA netw()rk: .... 
and l~pllcatlons> (~roc. leee), 1972. pp . 185-1 91 . 3:f 1 (I; 

Mimno , N . WoO, et. al . "rerm.inal access to the ARPA n e -t..-ork: 
experience and i.prov~ments .11 <Compeon?3>, pp .. 39-43 . 3f 1h 

Ornstein, S .. M. e't . at .. ufhe terminal tNP for the ARPA 
computer network.'! SJCC 1972, pp . 243-254. 

Roberts, Lawrence G. and Barry D. Wessler. II Comp uter 
network develop .... ent to ac hi eve resource Sharing ." SJCC 
1970, PI). 543- 549 . 

U.o SpeciaL Vocabul~ry 

rNP - [nterflA.ce Mes~age Processor - A specialty modified 
Honeywell 3 1 6 or 516 processor which serves as the 
communications cOlllpu'ter in the network . 

3fti 

3:tlj 

3"2a 

TIP - Terminal UiP - An IMP which 1s aug mented by additiona i 
memory and a multiline control l er . The TIP contains a 
network controL prOK r lUll and a TELNBT program within it to 
per/lliit terminaLs to access the network directly through it. 

3.r2b 
Mul til il18 Cont r oLler - A specialty designed mu l tiplexor- Like 
device which supports the 
varying type into a TIP. 

access o.f up to 64 terminals o~ 
J.t'2c 

Message - A log ical unit of data exchange between p rocesses. 
3f2d 

Packet - PbYBlc~L se ~~euts oX a message which ~re the 
transmission units in tile Bubnet . 3:t2e 

Subnet - The array o~ i YPs , T i Ps and communication 
which deli v er messa~e8 from one hos~ to ano~her. 
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MERIT Netwo rk 

I. Introduction 

The ME~IT Network Is repregent~tlve o~ a controlled experl~ent 
in networking on a regionol basis . The straiGhtforward desi g n 
of the communications gysle~ ~nd the limited size o£ the 
network permit attention to be focused on the manag erial 

4 

problems oL the network. 401 

II. Network Jdenti'flcatioll a.nd Ge n eral Descrip ti on 

A. Spons o rin g Org anizution 

In 196(" oYichi,t(a.n Stute O'niversi'ty, Wayne State University 
and the Unive r sity o£ ~lchl g an formally establ i shed a 
p _rogram of' mutual coopera.tion known as N IelS (Michi " an 
Interuniversity Comittea on Informu.tlon Systems ). WI'CIS 
established a uon-profit co r po r ation , :WERrT (Michi g an 
Educat ional Research Triad, Inc. h 'for the purpose of 
recei vin g and distributinK funds for r esearch . It is thls 

4h 

4h1 

non-pro£it corporation which ope~ates the network. 4bla 

B. Purpose/ ~ission of Network 4b2 

The Mer l t Network i ii a. t,rototype educational computing 
network that seeks t o enhance the educational a lld computi n g 
resources of each university by permitting network 
pa r ticiptLntB to share resources. The objectives 01 the 
network we r e broad l y 9t~ted as g ainin g , throug h the 
de velo pment and successfl,1l I mplementatIon 0-( <L netWork, 
knowledgeedg e abou~ a n d sol u tions to the p r oblems of network 
operation in an establisbed educational computing 
e nvironment. 4b2a 

The three compute r systems In the network are sufficiently 
different as to make desireable the dIrecti n g of particular 
types o~ work to one of them f r om the others . 4b2b 

The University o~ Wlchi Kan's system , using duplex IBM 
360/6'1 hardware, WilS des1 " ned espec.io ll y Lo r timesharin g . 

4b2bl 
The N.:lchi &an S tate Unive r sity computer (CDC 6500 ) is 
unusually ~a3t and there10re wett-suited to larg e , 
cOIDpute-bound Jobs. 4b2 b2 

The Wayne State University Computer Center, with a half 
d up lex I OU 3&0/ 61 runnin g the TSS tll1lesharin g system, has 
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developed a special co~petence in administrative data 
processlu"a 4b2b3 

At the time of or~anl~at!on 
policy In acquirin g special 
considered feasible. It was 

or the network, a cooperative 
peripheral equipment was 

suggested that relatively 
unusual equipnlcnt, such iLS It .film recorder-scanner, mi g ht be 
purchased by one installation to serve all thre e 
universities .. 4b2c 

C .. Status and Topolog y 4b3 

D. 

The network became operational jn the summer of 1 9 72. The 
topolog y of the network is three node, :fully connected. 
Presently the network provides communication service, on a 
nearly continuous baBl~, _henever the host syste~B are up; 
usag e throug h 19 '13 has been li g ht, however . Aupperle (1 9 '13) 
reports that current network-use data indicates that between 
one and two million bytes are transmitted daily by Bn 
averag e o£ twenty individual users. About 100 di~£erent 
users have tried the network durin g the second ba11 of 19'12, 
the first aix-~onth period o f statistical d ata g atherin g . 

4bJa 
Technolo g y Summary 4b4 

The three host systems in the MERIT network are "tied 
together throug h emllll communications computers located at 
each host s ite, which lI.re themselves interconnecte d by means 
of modems throu", h the awi tched telephone network. The 
interface which the co~munications computers p re s ent to the 
host system are Uniquely adapted to the requirements or each 
particular host; the interface whIch the communic a tions 
COfl'l,)uters present to the telephon e netwo rk (and thus to each 
other) are identical. A somewhut novel capabllity 1s the 
ability to dynamic4lLy vary the bandwidth ot the 
comlOunications paths available between pairs o'f basts . This 
i s accolflpli s hed by providing each comMunications computer 
with four separate modems and an automatic calling unit. 
The bandwidth represented by th~ four lines may be ullocated 
to communications with either of the other two hosts as 
dictated by iMmediate cC)Qllmunications re (tuirements; norma lly 
at leas t one line i s kept open to each oth e r re mote site. 

4 b 4a 
T he communications co~puter consists a t a standard Di g ital 
Equipment Corporation PDP-ll/2 0 with 16K wordS of 1b-blt 
core melJlory. 
required: 

Pour d.if f erent types 0.£ interfaces are 

1. Data set inter~ace 
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2. Automatic c~tlin~ unit and muLtiplexor jnter~ace 4b4b2 

3. IBM 360/67 interlace (one £or aacll 01 two host 
systems ~ 4b4b3 

4. CDC 6500 interface (:for one hos1: system) 4b4b4 

1'he data set inter:faces u.re designed to transfer entlra 
messages over the telephonic network directly to and :froN 
the PDP-II's eOloe Memory without program luter-vention, once 
the trans1er is initialized by so~tware action . These 
lnter1aces are desigued to function as either half-duplex or 
~uLl-du~tex units over a _ide range 01 :frequencies and are 
compatible with b!ni:Lry synchronous cOIDmunicatlons 
procedures. 4b4c 

Automatic calling ~nit and multiplexor inter~aces provide 
the communications co.puter with the abllity to dial, under 
program control, a single telephone call. The automatIc 
caLLIng unit way be Shared amon~ eight telepho ne lines. 4b4d 

The host inter1acas (IaW JbO and CDC 6500), like the data 
set interfaces, ar~ designed to transfer entIre messages 
without intervention, once appropriate actlon is lni tiated. 
The interfaceS tran s fer datct In parallel between the host 
and tbe cOMmunications computer, and they partIally resolve 
the word len~th mis~atch that exIst between these machines. 
The host interfctces also cause the communica tions computer 
to appeil.r 11.9 a tUUlb e r of identical, but separate, devices to 
the host, thus s iJAptifying the log ical structure of multiple 
user activity over the network. 4b4e 

The systems pro~raJA.ing requirements ~or the MER[T computer 
netWork consist o f device supor~ £or the co.munica*ions 
computer in eac~ of the hosts, and ~n o pe ratin g system in 
the communlcati~n3 coxputer which provides support for *he 
message switching function and an interface to each host. 
Each hust treats the co~munlcatlons computer as an I/O 
device. Together, the software elements ~n the host and 
communications computers permit a user to establish a path 
to a reaote host and to utiLize services there. All 
terminal acce~s Into the network Is throug h the local host. 
there is no direct terminaL access .Lnto tbe network .hich 
bypasses the locaL h ost. However, this capabILity Is being 
considered for future 1.plem~ntation. 4b4t 

1[1. Network Organizatioll 4c 

A. Structure and Extent 4c1 
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Fig~re 1 presents a sl.pliLled view o~ the or&anlzation 
the MBRrT Computer Network. 

0< 
4cla 

The Michigan Interuniversity Commlt~ee on Information 
Syste~s (WIerS> Is .a~e up oX representatives from each of 
the three particIpatIng uu~ver9itle9. A ~ew are computer 
experts, but mo~t are not. NJelS members in turn are 
responsible tor Belectin ~ the Director 01 the MERIT Computer 
Network . 4clb 

The project director is responsible ~or the orderly 
execution ot all o~ tne technical and contractual 
responsibilities. broadly divisible Into three, star~ 

Bupported fUnctions: 

1. Educational and promotional; 

4clc 

4clcl 

2. Research and teChnical develop~ent 01 tbe net.o.rk; and 
4c1c2 

3. Financial administration. 4clc3 

For the initial phase of network desIgn and construction, 
MICIS chose a cowputer expert, Dr. Bertram Herzog, to lead 
the work. The director's ot~ice Is located at the 
University o£ Michi~an. 4cld 

In the educational and promotional :tunct' ions, the director 
is assisted by three associate directors, one located at 

the 
The 

each ca._pus . l "lIe assl>ciu.te di rectors are chos",n by 
director £rom nomin~tions ~ade by ~he universi~icB. 
speCial responsibility o~ each associate direct~r is 
promote und encourage the development o£ the network 
his own comPlunity of UBors. He has esentlally Il dual 
to support the director Ilnd the network so that the 
implementation o£ tl&e network at hls particular site 

to 
within 
role: 

proceeds as e1ecti~oly as possible , and to insure that his 
own university's interests are equitably served wltlt respect 
to the dePlands tftade Oil its resources by the network. The 
associate directors have no direct responsibility for the 
tecbnicai detaIls o~ the project , but they are kept In~ormed 
of releva.nt developlIIoellts IUI(f provide advice. 4cle 

Four g roups are concerned wi th the technical research and 
developm.ent tunction: the Network Central Stlj,.l~, and the 
seplA.rato Network-MichiKlA.n Sta.te University, 
Network-University o~ Wichi g an, and Network-Wayne State 
University statfs !odividuaLly u:tfllJated with their 
respective bast sites . Further , the Network Central Stalf 
has two components: the senior staft with technical 
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responsibility for ~tl u~ these g roups, and the programming 
staft, charged with developl n a; so1'tware 1'01' the com .. on part 
ot the network. Approximately the equlvalollt of' 12 full -t ime 
engineere and syste.s programmers are involved In this ~acet 
of the project. rhis nUMber represents (equivalently) two 
systems progra ... era located at each at the three caMpus 
computin~ centers And sill: CllemberB at the Net",ork Central 

S~alt located at ~ERlr headqu a rters. 4clf 

Vayne State University acts as fiscal agent for the network, 
fulfillin g such functions as the receIpt o~ funds "from 
several sources , "the distribution ot these funds to the 
various ~ERJT g roups ~nd vendors, and the preparation of all 
contractural and bud"et~ry material. 4clg 

B. Punctions Per~or~ed 402 

1. Pluuning 4c2a 

Lona ranae pl4nnln~ resPBnsibillty r es ts with MICIS, 
which contln~e8 to l~nctlon a& a commlttee and current1y 
~eet9 Bn a bimonthly schedule. Each university has 
appointed several representatives, officlaLly ~our, to 
~lCIS for an indefinite term. The representatives from 
each university consist oL one hlgh-ranking ~e.ber of 
each university's 
usually includinK 
uthers interes ted 

administration Bnd of ~aculty members, 
the co.putins center director and 
in computer application areas. 4c2a1 

In its ef~orts to develop n computer network, MICIS 
so u g ht both state and federal Bupport. A three-membe r 
Joint Executive Co~mittee was established by the 
participatinw universities to administer any ~unds 
I)rovided by the State of Michigan . Further, in the fall 
of 19b6 the ~lchlg~n Educational Research and In~ormatjon 
Trlad (M ER IT' Inc. was created wi th its three _B n Board 
ot Directors, and char~ed with the responsibility to 
solicit and receive non-state :funds ~or the network. 
Wayne S tate Unive~5ity .BS desIgnated as the fiscal agent 
~or all s tate and non-state tunds. 4c2a2 

Once fund ina was assured, a network research and 
development project was established and work began in 
July 1969 . initially deslMnuted the Trl-Unlversity 
Co.puter Network, it ldter becaroe known as the NE.lllT 
Computer Network Project. Thus the director of the WBR1T 
COIUI,uter Network.. P r oject submits budgets 'for approval to 
the Jolnt Executive Committee and the Board 01 Directors 
ot YER lT, Inc. (the salJle th .ree people serve on both 
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boar~B) wnereupon the 1 i scal a g ent executes the 
appropriate ~ontractural operations . 4c2a3 

2 .. Instu.llo.tlon 4c2b 

The speciu. l commu.nicu.tions :facltit .les tor 'the network 
were deve l oped by ttle ~roJect Bta~r under the g ui dance of 
the Director . This developmen~ Included communications 
computer hardware iLnd commun sottware .. So:f tware spec i f Ie 
to a part i cular site , ~nd a ll software residing In the 
host computers, is the primary responsibility o:f each 
host slte l s 8ta£l . A co~~on design for network Battware 
was deveLoped by the central project staff . 4c2bl 

The Associate Director at each o£ the participating 
universities is responsible ror matters reLating to 
inst~llation of the netwo r k facilities at his site . 

the 
4c2 b 2 

3. Operations 4c2c 

Day-to- day mana~ement responsibility £or the network 
rests with tl\e Director ~ n d his sta~f . 4 c2cl 

The ME R I T staff is developing procedures to closely 
monito r the PQrro rm~nce o~ the net.ork . Statistics 
" athered on messa g e errors, t r a.ffic dlstribution, and 
overaLL throu g hput wil l si s nlticant ly hel p i n adapt i n g 
the original network desi g n to actua l usag e patterns. 
Moreover , is. study o~ machine utllLzat i on should 
facili t ate the development 0-1 an equitable 
interuniv ersity rate str u cture. 4c 2 c..! 

4. User Services 4c2d 

Responsibility for promotin g the network within each of 
the membe r unlversitiey and for providing the requi red 
user services reet with the associate di r ectors. 4c 2d l 

The distribu tion o f system documentation throug bout the 
user co~munity is the joint responsibllity o£ MER IT and 
the individu~l universilies . A ~ the present time , MERIT 
disseminates iuforlllation relevant to -the d~sl gn and 

operation 01 l he cOlllmunications subsystem and its 
interraces . Each university is required to maintain and 
dls-tribute its lBcal facilities documentation and is 
responsible 10r iB8uin~ notices retlectln K any 
si g nificant chang es . 4 c 2 d2 

c . Interfaces ( re latioushi~s with other org anizations) 4c3 
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As explained below, tnQ MERIT netwo rk was funded by the 
Wichiaan Sta te Legislature and the National Science 
Foundation . While this hl'l.s not received lJIuch attention in 
the opun lIteratUre, it is clear that the network will need 
to be responsive to the wishes o~ the Legislature. Along 
these lines, it Is the intention at the network's developers 
to provide the capability ~or network access by many 01 the 
smaller colleges and universiti eS in the State of Nichigan 
without host co~puterB . 4c3a 

IV. FinanciaL and Le gal Concerns 4d 

A. CupitaLizatjon 4dl 

The We rlt Computer Network has been funded, initiaLly tor 
two years, by the Nlchi~an Sta te LegisLature, the National 
Science Foundation ~nd each o£ the partiCipating 
universities . rhe Michigan S tate Legislature provided in 
successive &ppraprll.1.tion hills the -total SUln o-t $400 ,000, 
provided that .ma.tchin" sut:"port cou1.d be obtained 1'rom o"ther 
sources. By tile end o( 1968 , a proposal In the amount of 
S400,000 was sub~l"tted to and sUbsequen~ly ~unded by the 
Natlonal Science Pu~ndation. 

B. Accountin g 

The Director and the Joint Executive Board of MURIT have 
:tocused much attention ~t the accounting di1'1'iculties 
encountered in even so controlled a network ns this . The 
llIEJ;UT network follows the bllsic policy of permitting each 
site to set pr~ce8 and charge 1'or servjces indivIdually . 

4dla 

4d2 

The problem is not in gett in g sites to o1'ler resources for 
sale, but in convincin g man&gement at: each of the sites to 
per~it usage o~ resources at other siteH. The problem is 
that tile possible Ilbalance of paymcn-ts l ' de~icit (excess 01' 

outside use by local users over inhouse use by outside 
users) cannot be predlct~d in adv/Hlee , and there1'ore is very 
di'f£icu.l-t to budget .for, ~specialty on a normal annF.lal 
basis . 4d2a 

In WERJT's ca.se, relief "0.6 sought and obtained :froDl the 
unlverslties' ad~inistrat'ons to pledge, 1'rom sources other 
than the cODlputing bud&ets, an a.mount o'f .on les to protect 
the potentially unb~l~nced budgets 01 the Wholesaler (local 
unJverslty computer centers) due to the presence of -the 
network . By so doing, a. deterrent to utilization was 
removed. 4d2b 

c. Tar1.f1's 4d3 
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ComMunications be.ween sites in the MERIT utilize a 
pre-existing, inter-university, 'voice- g rade telephone 
network . 4d3a 

D. Regulation 4d4 

The Mle[S aDd tbe ~ERIr e~forts have been forMally approved 
by the Wichi Ksn State Legislature, the State Board at 
Education, and the ~ uvernjng boards o~ each of the three 
universities. 4d4a 

E. Security 

No speciaL security procedures have been developed £01" the 
MERiT network beyond the normal access control mechanisms 
'for the individual host systems. Howevert a ll users 0 .£ 
remote resources presently lIIust be validated by their own 
systelll as well as the relAnte systemt since there is no 

4dS 

access to the network other than through a local host. 4d5a 

v .. Concl.usions 

A .. Summary 01 Problems 

The most publicized problem 0" the M.ERIT network has been 
the budgeting problem: ge ttin g the computer centers of the 
three universities to budget 10r possible net deficits in 

4e 

4.1 

network USmge (~xcess of work sent 
taken in) -tor a period ~reater than 

to other nodes over work 
a single calenda~ year . 

4ela 
With this problem ap p a.rently solved (as explained in [V-B) , 

the main problem has been insufficlent network usa ge to 
Justify Its existence. It appears that the three 
participating universities each have sufficient cornputJng 
resources to satisfy local needs , so that there j8 no 
compelling reasons to use the network. Also, the double 
charaes for use o f the network (charges by both the local 
and th e remote system) tend to discourage network usage. 
This probleru could be solved by the expa.nsion of the network 
to inclUde uddit!un~l user sites in the stute, as the 
network developers snvisioned .. 4elb 

B. Lessons Learned 

The main lesson to be Learned from the MER[T experience i s 
~hat organizationaL ~nd Manage~lal p roblems can 1requently 
overshadOW techni c aL probleMS in the development oL a 

4e2 

compu~er network .. 4020. 
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A. Blbllo6(raphy 4<1 

Aupperlef Eric ~. 
73), Pp. 25-30 . 

""erit network ra-examined ." (Compean 

41'1<1. 

Becher, , ' illJam 1> . " fhe cOllll'llunlcatlons co.puter hardware of 
the WERtT co_pute r network ." (IEEE Trans. on 
Communications) . VoL . C~w.-~O , June 1972, pp . 516- 526 . 4ftb 

Cocu.nOWUI", A . B. et . a.t. liThe cOMllIunlcatlona computer 
operating system -- the initIal desiMn . '1 ME~rT Computer 
Netwo rk Uil. nual l070-TN-J, Octobe r 1970 (PH 203 552 ). 4Llc 

HerLog, Bertram. IIIlEillf proposaL summary ." 
Network pubLication, February 1970. 

MERIT Compu t er 
4fld 

Herzog , 
Network 

Bertra • • "Coapuler networks." 
PUblication YCN - 0572- TP-8, Nay 

MERIT Compute r 
1972 . 

iJe rz.o" , Bertram. " Progress report tor the per I od July 
1969 -Narcb 1971." !U::Rlr COlllputer Network publlct:Ltion 
057 1-PR-4 , Nay 1971. 

8 . Special Vucabul&ry 

411e 

4:fl.! 

4<2 

cc - Co.munica tions Co.puter, the PDP-1t based tront - e n d 
computer which pro vi des d. common network in t er:tace for hoat 
syst4:!lms . 4 f2o. 

MERIT Michigan EdLiclI.tionuL Reseo.rch Triad 4t2b 

MIcrs N ich i"an Inte runlv e rsl ty Comm l ttee on [n:formation 
Systems 4~2c 
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TUCC 5 

I .. IntroductIon Sa 

Tuce Is au cXb.lllple of a. success1'ul cooperative venture 1n 
regIonal networkin~ by independent and au~onomou3 universities. 

Sa l 
[f. Network identification ~nd General Description 5b 

A. Sponsoring Organlzb.tion 5b l 

The Trlan a le Universitiea Computation Center is a non-protJ t 
corporation which la Own ad by the three uolvers! tl es who 
cooperal.l.vely sponsored its estl!Lbtlah .. en1: -- Duke 
University, North Carolina State University and the 
University at North Carolina at Chapel Hill. 

B . Purpose/_iss ion of ~et.ork 

The network haa three pri~ary goals: 

Sbla 

Sb2 

Sb2a 

L. fo provide each of the InstItutIons with u.dequa.te 
computational facilities as econom ically as poss ibLe; 

5b2a 1 
2. TD .inimize the number of systems pro8 r~ming personnel 
needed ; and 5b2a2 

3. To toster greater cooperation In the excha nge or 
eystQlIIs , pr0i.rams and idea s amona: the three universities. 

5b2a3 
Services includs education~l, research and adNinis~ratlve 
computin" services for the three maJor uniVersities, about 
1ifty a.aller schooLs and several research Laboratories. 5b2b 

c . Status ~nd TopoloKY Sb3 

TUCC is essentially a centr~llzed, homo~eneouB netwDrk 
comprising a central service node (18M 370 /16 5 ), three 
f,riallary Job source nodes ( lO W. 360/75, f UW. 360/40, IBM 
360/40), 23 S8conLid.ry Job aDurce nodee (leased line Data 
100s, DeC 1200s, Lau. llJOs, IBM 2780s, and leased and dial 
line ISW. 2 770B) and aboul 125 t e rtiary Job source nodes (64 
dlal or leased lines for Teletype 33 ASHs, IB W 1050s , uec 
1035s , etc.) . Figures 1 and 2 illustrate respect ively the 
topolo 'lY and &eD ~raphy of the n etwork. 5b3a 

Services to the ruec user co.munlty Include both remote Job 
entry ( RJE) ~nd inter~ctive procesRinM. Thruput has grown 
1ro. about 10,000 Jobe p~r month In 1967 to about 80 , 000 
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Jobs per mont.h in 1 972 . (ThIs increase in thruput was 
accomplished by hardwu.re LlPKro.des during th(> per i od). At 

the present time ~buut 8000 di"fferent individual usera are 
being yorved directly. S b3b 

D. Technolo'lY S umnl ... ry Sb4 

l[ I. 

A. 

TUCC oper<l.tes u. 2-~e~~byt~, telecommunications-oriented IBW 
3 7 0/l65 usln6jl OS/360 - W:Vr/HASP and supporting a wide varIety 
o~ terMinal s (sue FI Kure 3) . Sb4o. 

The three universities are connected to the TUCC by means of 

TeLpak A (40.8 K baud) circuits whic h connect the 
universities' pri~o.ry reMote batch terminaLs to the central 
facility. in 8.dctlt1011 , over 50 educational Institutions ar e 
lInked to the TUCC by a variety 
ljnes which cover the 8t~te and 
City , Wit.iRaton ~nd Asbvltle. 

01 MediUm und low speed 
extend as ~ar as Elizabeth 

Sb4b 

All local. node cOlapl.lters are of the same laanufacture as -the 
central t~cility, and p r ovide local computln~ services and 
teleproceaain" services (fro_ the central fo.c ilL ty' . None 
of' the local nodes pro vide computing services ~or remote 
users at this time, bl.lt plans tor such service are under 
way. 5b4c 

Network Organization 

St ructur e and Extent 

The network is chard.cteriz.ecf by an organization which 
provides both ~or centraLiz.ation 01 certain functions and 
the retention of freedom and authori ty by the individual 
computin g centers 'to operat.e In the academic environment. 

TUCC Organization 

Sc 

ScI 

Scla 
S clb 

The rucc Corpo ration Is go verned by a board ot directors 
wbose nine .ewbers represent the three major 
unlversi ties. The 'three members troM each unIversity 
represent the adainistration, computer science 
instruction and co.puler users. The board m~.bers are 
appointed by tile 8&ecutive o111cers ot each institution. 
The board mete once ~ .onth to act o n matters 01 ~en cral 

policy. Other attendees to board meetlnKS are the 
President and Director ot TUCC, the Associate Djrector 
and S yste. Nilna.aer , the Ca.pus Computation Ce nter 
~irector9 and th~ Director o~ NCES ( see section C below'. 
Yost question are decided by Simple majority vote 01 the 
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board, ex:cept t ha. t ql,l8S t j on9 o.f "fund(uaun to. 1 irapo r tance II 
are decided by e~ch university deteMation CAsting a 
91n~le vo~e. QuestiaDY of " .lunda.ental '_partance" 
include selection o£ the TUCC PresIdent, the annual 
bud~et and m~Jor eq uipment decisions. Setbl 

TUCC Sta'll 5clc 

The central staLL organization Is shown In flsure 2 . 5clcl 

Systems Programming Section 5c l c2 

This sBction is responsible for deveLopnent , teBtin~, 

integration and l~plcMentatlon at all TUCC and 
manu.facturers l system 8of tware. The scction is headed 
by a systeMS mana~er who Is also the primary technical 
liaison between the ca.rapuB COMputation centers and the 
mu.nuf~cturers l ~iel~ ~nd systems engineering 
or~anizatlon. rho sys~ems manager serves as ~n 
Associate Director of TUCC. Sclc2a 

Intor.~tion ~ervices Section Sclc3 

This ~roup is responsible ~or the co ll ection and 
disscmin .... tion of documentat i on to users, campus center 
sta1L , directors and the Board 01 Directo r s . Yost 
documents are prepare~ throughout the ne~work 
oraanizution, including the documentation se rvi ces 
section . These docuraents are edited , approved and 
published by this section . T ile section Is also 
responsible £or ~aint81nlns the program library, for 
docu~entatlon standards , tor public relations and 
vi sitor liaison, for 8. perLodic newsletter and ~or 
"oneral interest brochures. 5clc3a 

Development Section Sclc4 

This aroup is concerned wi th ",enera ti un oof new 
versiuns o£ the oper .... tin g system, maintenance of the 
manufactUrer suppLied opera-tlng: system , deaianins und 
proaram.in~ of 80ftware interfaces betWeen 
TUCC-written progra.s and the operating system , and 
creation oL util~ty proarams needad in the TUCC 
environ~ent. The groap is also responsible ~or 
design , progr~ •• inK and installation of monitors, 
statistics &atheri n K proKrams for pertormance 
evaluation, and Zor the evaluat ion o~ overall systems 
parlor_anca. 5clc4a 
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Te leproc~sslng Section Sclc5 

The primary re9~on9iblllty of this section is 
.aintonance of tho teleprocessing software . It 
maintains currout kno.led~e ot all terminals and plans 
and acquires new COlQllHJnicfttlons hard"are as required. 
The teleprocossinkC !Danager also acts as a cons ultant 
to the co._pus centers and to individual users. SclcSa 

Operations Sectio n 5clc6 

This section is concerned _Jth tho da.y-by-day 
operationso£ the cOlJlpuler room. It also maIntains the 
systems accounting records and p r epares programs on 
systeas u sage , e£flciency and turnaround sta tistic s . 
It provides till.ison wI th manu.lacturers· field 
engineers an d with th e campus cOMputation center 
oJ;Je r ations Alan"gers . [t is also responsIble :for 
security . 

8. Functions Per10rmed 

1. Planning 

CaMpus Conter Directors' Meetings 

5clc6a 

5c2 

Sc2o. 

5c2al 

Once per sonth the cam pUB computer center directors 
meet with the TUCC di r ector , systems _a nag er, and 
director oZ In:for.atioo services , primarlly to dlscuss 
operati onal policies and procedur~s . Chargina 
policies and changes to the hllt in g algo r it hm are 
among the to pics de ter~lned at the di r ecto rs' _ecting. 

Systems Progra~.ers Weeti n g 

Th~ TUCC systems .anuger 
ot the central staff' a n d 
monthly to discuss plans 
and/or modi:flcations. 

2 . (nstallation 

5c2ala 
5c2a2 

and the systems p ro gra.mers 
01 the Universities mee t 
~or new systems additions 

5c2a2a 

5c2b 

As described in lilA above , all plannIng and control over 
equip.ent installation at TUCC Is perforMed by the 
central Manage.ent . 
ManaKe.ent per:forM~ 

J .. Operations 

Each university's computer ceoter 
these ~unc~ l ons for their own center. 

Sc2b l 
5c2c 
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B~ch university co~puter center is autonomOuB and is 
operated by its own stafl. The TUCC is operated by a 
separate staff reportin¥ to the central .ana~ement . 5c2c1 

4. User Services 5c2d 

c. Interfu.ces (reLa.t:lonshlpB wi th other ora:anlzations) 5c3 

The North Carolina Sducational Computlna Service (NeES) was 
croated as a state ~gency by the Board 01 Hla:her Education 
in 1969 . (NeES is the successor o~ the North Carolina 
Computer Orientation Project (NeCDP) which began in 19&6). 
Jts 11118S100 is to provl~e educationaL services to 
I nstltutlon8 throUMhout the Bta~e . NeES provides technical 
support and consulting to small users . This inc ludes 
computing services (ter~inals, communications and coaputer 
time) as weLL as technical support (inrormation services, 
technical assistance to users, specialized sottware and 
documentation). Sc3a 

The director o £ NCES represents hi e or~a.nlzation at TUCC 
board .eetlniC,s io a. non-votin a capacity, and also attends 
meetings ot the computer center directors. CLose 
geographic co-location (In dl~terent win KS ot the sa.e 
buildina) help intercom.unicatlone between the two 
s tatts, although the or~anization8 are totally 
independent. 5c3al 

The NCSS sta£t iucludes both state supported and project 
supported positions . Nine positionH are s tate supported: 
the director, hi3 secretary , administrative assistant for 
curricullAm develop.en t, mana rlle r o"f user services, three 
COMputing conalAltants , un ln1'ormation services officer 
and II. bU8ines~ officer . Grant supported positions 
1. nclude curl'i cuLun.l de ve 10 pmen t ma na ge r, programlller ~or 
curriclAlutll deve l op_ent (halt- tIme) and systems programmer 
(halt-time). Sc3a2 

The ~a1.n Lunetlon of ~he atal1 Ls the increase and 
I~provement of involvement 01 the partlcipatin~ schools 
in computina. Two full.. time and one halt-t.lme "circuit 
riders ll a nd ~ .ana~er of user services deal directly wLth 
the needs o~ the o~tlyinK institutions. Schools are 
visited as needed and "eographlcully close vIsits are 
u8ualy coordinated. Consulting services are assisted by 
in-WATS telephone lines and personal contacts o~ reaot e 
users at workshops or throua h visits to the central 
~acility. Data lines can also be used tor voice 
transmission when not otherwise in u se . Some use is 
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bE!in g made of inquiries being sent by terminal 
cOlllmunications tu the central computer to be answered b y 
the central staff. 5c3B3 

IV. Financial and Legal Conce .. ns Sd 

A. Capit a llzation Sdl 

Initiat &rants were .. eceive~ from NSF and 1 .ro ~ the North 
Carolina Boa .. d o~ Sc ience and Technotog y , in whose Research 
T .. ian g le Park baildin" fUC C was located. These funds, aLon g 
with the contributions from the ~ounding unlversities, 
served to establish TUCC. 5d le. 

B. Account i n g Sd2 

The accountin" sys tem 10 .. rucc is based on a 
wholesaLer-retaile .. concept. TUCC is a Wholesaler 0' 
computin& services, includin g machine cycles, operating 
s ystem, pro~ramsin" la.n Kub ges and ap p lication programs, a 
documentation service, and managemen~. The r ucc wholesale 
service spE!cificalLy ~oes not include typical user services 
-- debugging, contract p .. o wraNming , etc. No .. does it 
include user leve. l b i lli n a no .. currl culum developmen t .. 
Ra ther, thes e services ..... e provided for their consti tuents 
by the campus computation centers ~nd NCES, whIch are 
retaile.rs ~or the TUCC ~ etwork . 5d2a 

The wholesaler-retailer concept cun a lso be seen in the 
i'lnancial and service .. e latlonships. Every two year s the 
1oundin~ unive .. s 1ti~B ne"o t1ate with each other and with 
TUee to establish Go minimum :financial commitment 1rom each 
to the net budgeted TUpC costs. The n, on an annual basis 
the £ounding univers i ti es a nd TU CC nego tiat e to establish 
the TUCC ~achin~ con1iguration, each unive .. slty's co~putJn g 

resource share, and tbe cost to each unive rslty. This 
neMotlation includes adoption o~ an operating b udget . 
Computiu & resourc e s h a."eS are stated as a percen ta ge o:f 
total resource each day. 

the 
5d2 b 

Each of t he three un i vor s i tie s and NeES current l y pay 25" 0 r 
the TUCC budgeted operating costs and a .. e each entitled t o 
equal amounts o f service. A scheduling algorithm wl~h a 
"usa~e levolin g capability" allocates r esources to the 
institution which hll.s u sed 1' he leost so far. Each 
institution :funds its own COMputer ~acility and 
communications lines. Each in s tItut i on bllls local use .. a 
based on pay.ents ~~de to rucc and on detailed usa ge 
Bta~istlcB collecte~ ~t the central computer. 
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TUCC cha.riC es tl .. holesr&te rate to the three universities 
which Is a littLe lower than the rate charge d to NeBS . The 
Justification :for this procedure 1s the :tact that the income 
:tro~ the uniVersities is gu~ranteed .hl1e the 
the NeBS Is less certr&in . Hoth the computing 
the NeBS levy additional charKes on the local 
local computing center costs and the costs of 
NCES central staff . 

iUCOIRe frOM 

centers and 
user to cover 
the additional 

Sd2d 

C .. Tariffs 5d3 

D. 

E . 

Since the TUCC netwark dBeB not extend outside the state 01 
North Carolina, intrastate tariffs apply for all 
com~unlcatlons f acilities. Standard Bell System services 
are utilized ~or .ideband and voice grade circuJts . SdJa 

Regulation 

No direct 
network. 
in-ttuence 
Educat ion. 

Security 

Fede~~l or ~tate re s ulations apply to the TUCC 
However, the state o~ North Carolina can exert 
over the netwUlrk throua: h the Board 01' Hi g her 

5d4 

5d4a 

5d5 

No speclal attention has been g iven to securJty in the TUCC 
network beyond those .eas~res normally Lound in a 
third-ge nerl1tioll opora"tin" system ~or the contro l o~ access 
to -r.iles . Sd5a 

v. Conclusions 5. 

Sol 

Administrative Data Processin g 5e Ja 

TUCC has ~or soae time been handlin g the £ ull range o t 
administratlve data processin g 10r two NCECS universities 
and is beMlnnin K to do so ~or otber NCECS schools. The 
primary reason tbat tbis applicatIon lags behind 
j ns truction a l avplications in 'the NCECS SChools is simply 
that g rant slJ.pport, which stimulated development of the 
ins'tructional applications, has been absent for 
~dminiBtrative appLications. However, the success ot th e 
two pioneers has (:J.lready begun to spread Braon g the 
others. Se t(:J.l 

With the three larg er universitie s there is a g reater 
rel uc tance tQ s hi-r.t their admJnistrative data processing 
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to TUCC, althOUiiI,h Duke bas already accomplished this ~or 
their student record prucessing. One problem which must 
ue uvercome tu c~.piete this evolution and allo. these 
uniyers't~eB to spend administrative computing funds on 
the ~o re econo~ic rucc machine Is the ad~iniBtrators' 
reluctance to give up a machine on .hleb he can exercise 
direct priority pressure. The present approach to this 
problem is to extend to allocation and scheduling 
algorithms to gUli.ri..Lntee a portion ot the central machine 
to each ~oundln a university's admInistrative data 
i)roceBsing neecIs.. Tnis would probably requl re addl tional 
computing res ource at iUee . 5ela2 

Hardware Homogeneity 5e lb 

Wh ile not a real proble. at p resen t, it would appear 
TUCC has locked i.sel~ into IBM compatible systems . 
has :.tlmpll:fied the davel.opmen t of the netWork by 
permittin~ compatibility problems to be ignored, but 
may restrict the alterllatives 10r future a rowth. 

that 
This 

it 
5e1bl 

B. LeB~ons Learned 582 

1 • User Services 5c2a 

A very important lesson that was learne d is that personal 
communication must exist and be kept alive at all levels. 

592a 1 
lIlt is a.azing how mlsln~ormation can spread 11 there 
does not exist a vi g ilant system for keeping people 
in.formed. .. Expe rience has shown us that 1"1 we r elax 
••• , then little things that may HO wrong may 
sometimes be magn ified completly out of proportion to 
their importance and begIn to become a source of 
irritation ~t some p oint In the system . The central 
£acility must therefore have a h~ gh coe£~ic~ent o~ 

sensitivity t~ the needs o~ all users."(Davls, 
4-1-2) 

p. 
5e2alo. 

The e~rliest recognition o£ this £uct was the hiring, at 
the time o~ the fo r.ation o~ TUCC, o~ a YanaMer 01 
Ln£or~atlon Ser~ices at rucc . His responsibility 1s the 
documenting o:f ""It operating systems, services and 
policies. An eLaborate system or memoranda series with 
distributions to various relevant g roups was developed. 
This lesson also expLa.ins the lIc ircuit riders" who were 
employed by NCCOP (now NCECS ) to regu larly assist its 
client colleges. 5c20.2 

DRAFT COPY (33) 

16814 



v 
" 

) 

) 

) 

, 
, 

Iwe 25-MAY-73 12:21 
Network ManaKBment Survey - race 

2. Wholesaler-Reta.lLer Concept Se2b 

TUCC'a imple~entation of the wholesaler-retailer concept 
(as explained in section TV-above) was desianed as a 
mechanism -tor tne adalnlgtrative prOTection 0" the 
ilt 'terests oj' the three £oundlng: Universities and the 
NCECS schools. Se2bl 

Because e~cb o~ tbe universitIes and NCECS Is 
gUlI.ranteed It. lIlini.un. percentaa e o~ utiliz.ation of tbe 
central machine (in e~~cct , ft virtual machine ~or 

each), they have the II.BE'lUraUce tllli t they can take care 
ot lhAir user~' needs as would be tIle case w~th 
totally Independent Lacl~Jtle8 . The scheduling 
at *,ori thin alg!) a 11 owe each to de f j nc and adm in lster 
quite ~Lexlble, independent prJority Bche~es. 5e2bla 

S ince the local centers and NCECS ar~ the retailers o~ 
all computer services, wbetber produced locally or 
purchased on a WilD lesa l e bas lc troUl TUCC, they are not 
in co.petition with l ' UCC. Users a.re also able to tUrn 
tn local personnel Lor all required services , ~nd 

receive u sln~ le bill. 5e2bLb 

There are several struetural devices whlch serve ~o 
protect the intere3ts of both the wholesaler and the 
retailers. At the policy ~akina level this protection is 
a.fforded by lhe Bo~rd of Directors, whlch J8 appointed by 
lhe Chancellors ot the three toundina universities . 
Typically each University allocatee Its representatives 
to include its buainBYS interests, Its computer science 
instructional interests , and its other computer user 
intereste. The University Computer Center Directors sIt 
with the board whether or not they are members, as do the 
DIrector of NCBCS and the PresIdent o~ TUCC . An example 
of the policy level fUllction of the Board is theIr 
determinutlon , based on rucc man~gement recommendations, 
of cUUlpl.ltin g service rfltes tor NCECS and other TUCC 
usera. (Williallls, 1972) 5e2b2 

At the operation~l level there are two important g roups, 
both normally lIleetin " e~ch month. The Campus Co.putation 
Center Directors' ~eeting Include s the indicated people 
plus the Director of NCBCS and the President, the System~ 
Mana"er, and the Assistant to the Director ot TUCC. The 
Syste. Prog rammers' aec ti. na 1 neludes represen ta ti ves of 
the three universltieY, N"CECS and TUCC. In addltion, 
each of the uniV8r3ities has the uaual call1pus computing 
cOlllmitteea. Se2b3 
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3 . Neutrality of S Ite 5e2c 

The neutral Location of the centra l computer Ls telt to 
be "on e ot' the chief fucto r s contributing to the 
poLitical stELblLity o.f fUCC.II (Brooks, et . al.) An 
earlier ~nsucces~f~l experience with tJ. comp uter Jointly 
owned by NCSU alld. UNC- CU , but located at- Chape L H ilL., had 

shown th~t lithe psychoLog i cal a nd pollticdl consequences 
oJ Lo cation co~l~ not be teLe-processed away ." It Is 
recognized that a " e~ tral l oca tion requires ext ra cost, 
but thi s 1s te lt to be " a n indeepensi ble ex pense . II 5a2e1 
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NCCOP - North CaroLina Comput e r Orientation P ro jec t Sf2a 
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NCECS - North C~rolin~ Bauc~tlonat COIJIPutina Service 

TUCC - Tri .... ngle Universities COlllputation Cente r 
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Oregon State Regional Network 6 

l. introduction 6& 

The Oregon St&te Re~lonal Network Is representative of a larg e 
nUIQ.ber of ceotrl1.11;e:sd "star!! networks serving a regional 
eli entele. 6.1 

T[. Network Identi:ficu.tioll and General Description bb 

A. Sponsoring O .. "anization 6bl 

Oregon St~te University and the National Science Foundation 
6bla 

B. Purpose/mission of ~et.ork 6b2 

The regiontl.L netwurk was establIshed in connection _ .ith a 
two-year project with Nu.tlonal Science Foundation support to 
de velop and appraise instructional uses o:f computational 
:facilities provided through computer terminals on-line tu a 
central computer :fu.cllity . The obJectlves 01 the proJect 
were: 6b2~ 

1. To provide :fal:.ut'ty and students at the pll.rticipating 
cot le g es with cOllilputillM, resources available througll 
'terminals which have direct access to a central compu~lng 
facilit"y. 6b2al 

2. To develop speCia l instruc1"l onat progra .. s and 
lIlaterl.a.ls Buitable :for regular as "et 1 as "shortll COUrses 
in th e use of computers in an educational environment . 

ob2a2 
3. To appraise the usefulness in Instruc1"iona l programs 
of the facilities oL:fered with reference to the 
instructional ne~ds of each instltutl.on. 6b2a3 

c. Status and TopoloKY 6b3 

The system now supports a netWork of more than 200 remote 
termina.ls with approxi~ately 75 terminals active 
concurrently. ApproxiMately 35 terminals are located at 
other universities ~nd co lLe ges o~ ~he network. The network 
serves instructional, ac:hlinistrative and reseflrch 
aplications , ana .ay be reaching saturation. Acqul.sition of 
new computln~ hardware is being contemplated at the prescnt 
time.. 6b3a 

D. Technology SummfA.ry 6b4 
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The Orea ou S tate University Re g ional Computer Network 
consists o £ ~ c0ntral computin g 1aclllty at the Oregon State 
University campus iu Cor.alLls, Oregon, which serves some 
sixteen instltution3 oX hl~her learning in Ore g on. The 
central £acjllty runs in a time-sharin g mode under a speCial 
operatin ~ system ~eveloped at Oreg on State Uni v ersity . 
ReMote users are connected to the central faci l ity by low 
speed teletype linea . 6b4a 

The prirlclpal resource at the computation center 
3300 with a memory capacity o~ 9 8K 24-hit words. 

Is a CDC 
Peripheral 

devices inclUde a car~ reader and punch, line printer, four 
magnetic tape units, five IIlEL&netJc disc units, a 200 million 
character mass storaKe disc unit, 16 eRTs , a plotter and a 
PDP- 8 minicomputer which serves as n communications front 
end. The PDP-8 uLso serves as u telephone line interface 
for 180 remote t8r~lnELl8 . Dur1ng 1972 remote batch 
capability was added using card readers and Ilne printers. 

bb4b 

The operating system , 0!i-3 (Oreg on State Open Shop Operatin g 
System' was designed and impLemented by the Oreg on State 
Computer Center. ~t per~its time sharin g operation in a 
variety of Idng uaKes, including ALGOL, PORTRAN, BAS IC , OSCAR 
(a conversat.i.onallan g ua g e for a1. '1 types of users) , EDIT fa 
£I~e edItin g lan gua~ e) , and others . bb4c 

.III. Network Or,ganization 6e 

A. Structure and Extent 6ct 

The organization of the network Is embedded in the 
orRanization o:f the regional computer center . Speci al 
org anizational eLements, exclusively concerned with network 
opera'lions are tl re~ ion~l coordinator who report s to the 
re",10no.l cornputin ljt center director, a regional s'leering 
committee, and campus coordinators resident on the 
individual campuses . CLose liaison is maintained with the 
Teaching llesearch Division , an a rm 0"1 1:he Chancel l or's 
O~£ice, which represents aLl lnstltutions o~ 'lhe Ore c on 
Sta'le S ystem o£ Higher Education. bela 

Co.puter Center Director 6c1b 

The reg ional co.putin g ~&citity Is under the direct 
s u pervis.i.on uf a central administrative off.icer , the 
computer center director. He has the authority to enforce 
adherence to eBt~blishad procedures, observation o£ 
priorities, ~nd conformance to established schedules . 
The director is assisted by a steering committee. 6clbl 
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Steerln~ Com.Ittee bete 

The re " lonal steering coa mittec consid~r8 polIcy .. atters 
af~ectlng reg lon~l proJectMt termInal end users, and 
recommends action to the re g ional coordinator and the 
computer center director. The commIttee helps to 
.8.10t&ln uniformity AI\d workabILity of operation and 
services , where "this is In the interest ot pa rti cIpating 
institutions. It acts as a developer of procedures for 
network users. It Is responslve to all network 
participants and considers the etlects o~ all actions on 
locaL centers . Wembers are elected to the steerina 
committee by the participating Schools. 6c tc 1 

Campus Coordinator s 6ctd 

The c~mpus coordinator acts as the manu~er 01 
instructional cosputiug on his indlvidual campus. He 
needs to have a knowlcdKe 01 available computin~ 
"facilities and of specl..U. c campus cOlnputing needs. He 
works closely with all. users and coordinates 
interdiciplinary request and problems. This assignment 
is considered to require at least halL time availability 
o::t the desi&n .... ted :taculty me.ber . S pecific Cuncti.ons u.t 
the campus coordinator are: 6cldl 

CDordlna~e use of remote terminals with local 
fo.cilities; 6cldla 

Act as ca.pus-wide :tocal point "or utiliz.ation, 
dissem inati on nod .tacilltution 01 instructional and 
research uses of the regional computing :facilities on 
his campus. 6cldlb 

Serve as a mesber of the local institution computer 
committee; 6cldlc 

Facilitate training Lor ~aculty ; 6ctdid 

Coordinate re.ote re g ional facility maintenance , 
re ~ional stalt visits and workshops; 6cldle 

Attend reMion~l conferences; 6cldlf 

Report development 01 computer-related curriculum 
ma~erial ~nd other documentation to re g ional project 
coordinator; 6cldl g 
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reports Prepare and coordinate 
rega rd ina institutional 

interim and annual 
partlcipa.tion in the network; 

6cldlh 
Report news ite~s to re g ional newsletter editor; &cldli 

Be aware 01 ~ll projects Invotvln ~ curriculum 
development teachers, curriculum ..... lters, consultants 
and learnin g an~ aY~luatlon specialists; 6cldlJ 

Participate 1n loc~l budg et recomendations Involvin~ 
utilization oL re Klonat ~acltltles on hi.s campus . 

6cldlk 
The tlnal project report recommended that the ca~pUB 
coordinator report to either the dean 0-1' instruction or 
the dean o~ adMinistration. It was also su&gested that 
on 80.e campuses It .uuld be hene1lciat for the Campus 
Coordinator to have an advisory committee to assist him 
in making decision~ retatln" to the allocation o~ 
resources. 6c1d2 

B. Functions Per10rmed 6c2 

1. Planning 6c2a 

The emphasis durio ~ the inItial portion o~ ~he project 
was on three items: 1) developin g use1ul and reliable 
services; 2) assisting individuals and classes to become 
~uLly cOKniz~nt o~ the services and how they could be 
used; and 3) a preLiminary exploration 01 the curricular 
CllaniteS brought about by the introduction 01: the 
£acilities. The e.phasis throug hout the last year of the 
project was on the development and evaluation 01 
techniques and materials relating to the role 01 
computers in the Beade_Ie environment. 6c2al 

2. Installation 6c2b 

The time-sharin g computer 1acility of the OSU Computer 
Center has been the basic computationa.l resource of the 
network. Access to the center is throug h remute 
termjna~B locatej at each of -the participating colleg es. 
Under the gr~nt they wre provided with ter~inalst 
comaHJ.nications costs, computer time, and con s ulting 
services. The installation requirements for this type of 
arran &ement are I1l1nilliaL. 6c2bl 

3. Operations 6c2c 

4. User Services 6c2d 
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c. Inter£aces (rel~tionships wi th other organizations) 6c3 

The regional co~putlng cen~er has worked closeLy in the past 
with the Teachin~ Research Division, on arm 01 the 
Chal,cellor's office which represents all institutions o~ 
bi g her learning in the Oregon S tate System. This division 
is concerned wjth 1llprova~ent8 In the teaching procedures at 
various levels o~ instr~ctjon. The division has assIsted in 
two areas: 1) direct assistance to ~aculty In courses using 
computers, and 2) evaluation o£ user reaction, utillzation 
patterns, and impact ot the computer on instruction. 6c3a 

IV. Financial and Le~l Concerns 6d 

A. Capitalization 6ct l 

The National Science fou.ndation , through its O-rfice ot 
Computing Activities has funded 20 regional computing 
activities durin~ the period 1 968-1 9 6 9 . One or tl\e rlrst 
three such g rants Made was to Ore~on State University in 
1968 in cooperation with SiK other colleg es in Oregon. The 
prinCipal investi g ator under the g rant was Or. Larry C. 
Hunter ot OSU. Thl~ g rant has since expIred , and current 
network actlvi1.ioB are self-supporting . Campus cOlllputer 
center operations are supported by the locat university 
buda et . The regional center is supported by state tunds and 
usage charg es. 6dla 

8. Accou.n tl nil 6<.1:2 

Recause 01 the I1st ar U con£i g uration 01 the network, 
accountin g was not a probleM . All users maintained accounts 
in the centrai machille at OSU and were billed (or charg ed 
a g ainst their portion of the grant) ~rom there . 6d2a 

C. Tari tts 

Since all ):.articipant:l I)f the network were located within 
the state o~ Oregan, intrastate tari~fB applied t or all 
telephone lloes I.1sed. fhe network was cnnfi g ured us a 

6ct3 

"star" or sin g le central limesharin K s y s tem with remote 
users. so there were 01) other issues related to tarlEts. 6d3 a 

0 .. Re g ulation 6d4 

The network was re Mulated in part by the Nationa l Science 
Foundations by the terms 0 1 its g rant and in part by the 
C hancellor's Ot1ice of the State o~ Ores on. Only 
institutions ot hi Kher Learning in Ore g on could partiCipate. 

6 d4a 
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E . Security 6dS 

The only security controls 1 n the syste. are provided by "the 
lo6t-on I:6equence of the central tillie- sharIn g system. 6d5a 

v . ConclusIons 

A. Summury 01 Proble~s 

B. Lessons Learned 

An nexes 

A. Bibliography 

"A linal report on OSU regional computer 
S~blllitted to the National Sc J ence 

6. 

6.1 

6.2 

6< 

61'1 

Hunter, Larry C. 
center project . " 
Foundation, liarch l2, 1971 . 6~la 

O~tlce of AdmjnJstr~tJon, Ore g on State Board of Hlaher 
Education. "Co.-puter services In the Department o~ Biaher 
8ducat lon." Janutiry 1 , 1973.. 6ftb 

WeeK, GeriLrd P . "The role 01' re&Lonal computer net_orks . " 
(Colllputers in Instruction: Their Future 1'01' Dlaher 
Education>; 
pp . 55-66. 

Rand CQrporation: Santa MoniCA, CA, July 1971; 
6flc 

B . Special Voc~bulary 612 

05-3 - Oregon Sta.te Opell Shop Oper~"tin a: SysteM 6~2a. 

OSCAR - Oreg on State Conversational Aid to Research 61'2b 
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TYUNET 7 

l. I nt roduct ion 

TYYNET 1s a distributed n~tion~l network ot heteroa eneous 
computers operated £or praLlt hy a major tlme-sharina co~pany. 
The continued oper.:t.tlons of this network serves to dOlQonstrate 
that such lacilltie8 are commercJally viable. 78.1 

ll. Network Idenli~ic~tlon and General Description 7b 

A. Sponsoring OraaniLation 7bl 

Tymeshare, tne . , with headquarters in CUpertino , Ca.IIfornia , 
was formed in 196b ~s a com~ercial tIme BharinK company . [t 

has grown to a co~p~ny with annual sales of some $16 ml11Jon 
and about 300 employees , .aklna it the laraest independent 
In the t~~e sharing field. The total number 01 individual 
users ot Ty~8hdre services Is In excess of LO,OOO, and they 
represent over 150 separ~te oraanlzatlons. 7bLa 

B. PUl"pose/mission of ~etwurk 7b2 

TYNNBT exists primdrliy to make available the commercial 
timesharing services o~ Tymeshare, Inc., although the 
capabilities ot the co.~unicatlons network itsolf have beon 
ma r keted separate ly to cus tomers wishing to connect their 
own terminals to their own COMputers . The network is 
designed tor inter~ctive terminbl to computer 
communications, aLthol.lKh computer to computer connections 
are posslble. 7b2u. 

c. Status and Topolo~y 7b3 

The network has been operati onal since 1966 as a commercial 
service . It is presently serving over two thousand 
interactive users (~OO simultaneously) in over 70 cities 
throughout the United States and Europe (Paris, France ). 7b3a 

The network serves 1.0 interconnect approxllllately 30 host 
computer eya teas and COll tal n8 80me RO cOl1lmunicat ions nodes. 
Figure 1 l(lustrates an abbroviated topological Map o£ the 
network . 1b3b 

D. Technolo g y Summ~ry 

The network consist;;l of ~pproxllllately 80 lIIinicomputers 
(Varian 620/i ) called TYY.SAfs interconnected by common 
carrier voice grade L~cllltle8. The TYNSATs serve in t.o 
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dl~terent capacities, 
to the network. 

to connect host systeMS and terminals 
7b4a 

The "buse" T'(MSAf is responsible 10r acting: 8S both a 
messa&e switching CDlRpu.ter in the comlllunlcations network 

and as an inter£u.ce to the network tor host or se rvice 
computers. 7b4al 

When the service computer is one ot those general ly 
supported by fyrushure (such as tln XDS 940 , SIONA 7 or 
DEC PDP- tO j, the TYNSAT has been prog ramm ed as a 
communications controller replacing -the standard 
co_ponen1:s for that function. 7b4ala 

Computers of a type not employed by Tymshare have thus 
far been Int~rtaced to the net through theIr standard 
communlcutlonB controller (e. g .y [UM 270X tor an 10M 
360 or 370) su th~t the TYMSAT appears as a complex of 
termi.nals 1:0 the controller. 7b4alb 

The base rYMSATs ~re each connected to a service 
computer in ~ one-to-one fashion (approximately thirty 
throughout the country) and to one ~nother either 
d.lrect ly Dr through aD interllledlate base TYNSAT in a 
multiple ring or distributed manner . The c ircuIts 
used are elth~r 2400 or 4800 bps synchronous, 
Lull-duplex, priv~te leased lines. 7b4alc 

The IIremoteU rk'"MSAl"s act as s tore-and-forward computers 
and as concentrators for user terminals. In addition, 
some remute ·rYWSATs wlth added hardwa.re and so"f tware c~n 
suport hardwired termjn~l8 in the 600 to 1200 baud range . 
Each is capable o£ supporting up to thirty-one 
asynchronous, fuLl-dupleK modems ailowing ~or 
speeds in the 110 to 300 bps rang e . 

terlRinat 
7h4a2 

The relllote TYMSAT can iden"ti:fy a terminal (baud rate 
and carriaK~ return delay time) by the ~lrst character 
typed. It is possible to allow a termInal to connect 
with two dilL9ren~ baud rates ~or input and ou~put. 
tn add~tion , ASCll conversion is provided 10r 
non-B~andard ter.inaLs and echoing i:f the user 
terminal is operatin~ ~n ec ho- plex mode. 7b40.2a 

The remote r~~SArs are connec~ed to the base TYMSATs 
and thus ~he service cOIIIPute rs throue-h 0. ring 
cnnfi g uratlon whereby a c~rcul t passes throua h a 
number o:f remute TYWSATs and one base Tk'"MSAT . 
S tore-a.nd-"£nrwa.rd te chniques are used to exchang e 
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in.formation between any relllote TYMSAT and any base 
T'tMSAT. The circuits connectina the remote T,(MSATs 
arc "'Rain 2400 and 4~OO bps asynchronous, full-dupLex , 
private l~ased Lines . 7b4a2b 

Blocks are transmitted through the network over ~utl-duplex 
virtual circuits. rhese circuits are established at log-in 
time nnd exist tor the duration of the connection . These 
circuits are established by soltware In the TYMSATs whlch 
associate an input channe~ with the appropriate output 
channel a t each switching poJnt . 7b4b 

A circuIt Is estabLislled by the "supervlsor in active 
Dlode tl (Sana l. Whe n tI. U8tlr connects to TYIlNET, he is 
oriainally cOM.unicating: with the Sam, which, atter the 
appropriate eKchanKe ot information, will establish a 
circuit from tllat u se r's t e rmlnal to the deslred service 
co_puter by selectln" the proper TYWSATs to compl ete the 
virtual circuit . 7b4bl 

ehe lIsupervisor in active mode ll is so naJJled becau.se it Is 
a function which c~n be taken over by backup supervisors 
in the event of £all~re . A back up supervIsor will become 
actlve by detectin" !I. faJ lure , pollIng th e TYWSATs to ge t 
network status In ~ ~r.ation, und assuuming the active 
role .. 
other 

This sequence daDS not dlsturb use rs on processors 
thUD the one whose supervisor failed. 7b4b2 

1 t should be noted that' n the event of a processor 
~allure, Its base rYWSAT can still runction In the role 
of a network store-and-forward computer . Si n ce virtu.al 
circuits are estabLishtid and ~ixed tor the duration of 
proceSBor connections, rocovery ~~om a physical li n e 
failure is not as cle~n. When a line tails, users 
comml1nicat1ng through v.lrtual circu.1ts u s in g that line in 

7b4b3 th81r definition must reconnect . 

llf. Network O r~an lzation 7c 

A. Structure and ~xtent 7C\ 

B. Functions Pe r~orMed 7c2 

1. Plannin" 7c2 1l 

The network is priVately managed 1n Jts e ntirety, and all 
plann1n& ~or its g ro_th is done by the Tymshure, Inc. 
corllorate stll.:tf . The network topolo M:Y , however , has nul 
been laid out LoLlowin g any spec i11c design strategy, but 

DIlAFT COl"Y (45) 

16814 



I ' 

" , 

Iwe 25-VAY-73 12:21 
Network Wunage~ent S~rvey - r¥YNBT 

) 

) 

) 

h~s Just Krown in response to customer needs and the 
business expecte:i in certain areas. 7c2n.l 

2 . I nstallat 10n 7c2b 

All . attars relatlnlii/.: to instalLo.tlon (such as leu.sing 
phone lines t.l.nd lhe delivery and at tach.en-t of TYYSATs) 
are handled by TYlBshare , Inc. as part 01 the usage 
contract with tha cueto.er. 7c2b1 

As usage ~row9 u.nd bottLenecks 
action ure taken by ry~share . 

occur , 
,As an 

two III, a 1 n courses 
interim step , the 

"preferred routlnQ" definitions tor some te r minals can be 
changed , so ~B to reroute data und tllus relieve the 
bottleneck . ALso , additional leased Lines can be 
ordered ; it nor.~tly tukes about six weeks to obtain such 
linos . The rio " structure of the network provides 
conslder~ble ~le&ibili~y In the manaKement of the 

7c2b2 

3 . Operu.~ions 7c2c 

The network is controlled by a Network Supervisory 
System . This Is a COQ~rol program that Is resident in 
four host co~pute rs . Cu r rently, two oI these bast 
computers are at Cl.lpertino, Call ·'ornla, one is at 
Englewood Clif1s, New Jersey, and onB Is at Paris , 
France. However, only one of the proara~s Is in control 
of the ne t work. The other three have a "pecking order" 
for takln ~ over control of the netWork, in case the 
active superv isor shows any sian o~ not being able to 
handle the Job. i t tha network should becolllle seg mented, 
Buch as tru.nsmission across the A.t\.antlc disrupted , "then 
each seament can be run independently until 
communications have been reestnbllshud . 7c2cl 

The network has proved to be very reliable, with an 
average number of tailures of only 1.4 :for the TYYSATs .. 
Preventative .ainten~nce Is performed once per year on 
the TYNSATs . 7c2c2 

4. User Services 7c2d 

TymsIUi.re, Inc . 
representatives 

h~s an eKtenaive organization of 
throuabo ut the country who also 

market ins: 
continue 

to provide service to 
use the network . rhe 
software packas:ee tor 
continuina to develop 

customers after they contract to 
company of~ers many 
use on the network, 
lQore . 
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As a proflt-Jaaking cl>.pany, 1 t Is reasonable to assUllle 
that Tymshare wil L be quI tc reSl)OnsJve to user needs. 
For example, r8111uts batch service Is not presently 
ottered, but wiLL probtlbly be added when user demands 
dictate. 7c2d2 

c. Intertac es {rel&.tlonshlps wi th other orgAnizations) 7c3 

IV. Financial and Legal Concerns 7d 

A. Capitalization 7dl 

Ty~share, fnc. Is a tor-pro[l~ corporation capitalized by 
the sale of stock to private Investors. 7dla 

B. Account!n " 7d 2 

Tyrnnet CU." £Lnd Is beIng used In several ways. The principal 
use is 1'or providing custo~ers with time sharing services, 
both cODlputin g services and applicatIon packa."es. The 
network allows ~ cU3to~er to use a specific res o urce, such 
as a particular d~ta file, that may be located at a Tymshare 
computln~ center un the other side 01 ~be country_ In 
addition, the network ~llow9 TymBharo to make "rolling use" 
o~ it9 res ources by divert!n & peak loads occurrine at 
particuLar bours of the day ~o computers located in other 
ti .. e zones. 7d2A 

Another use ol the network Is _here the customer has both A 
co.puter And ter.in~l3 connected to the network, and the 
Tymshare co~puters ~o some o~ the processing. Data 1i1e9 
faay be ex:chan8~d be'tween a user's computer and TYlhshare 
computers as required. 7d2b 

Still another wa.y to use "the network is by a Joint use 
arraDge~ent, which is allowed under Pederal COMMunications 
CO!lllJtiBBion (FCC) l"ari.t:t 260 . In this type of usage t the 
customer contracts lor a specif ied percentase ot tho Tymnet 
capacity -- say 1. ~vera~ed over a one month period -- for 
commuQicu.tln" between the custolllerig terminals a.nd the 
custoraerts computer. 1n this instance, tbe Ty.shu.re host 
compu"ters are involved to set up the call routln " and "to 
guarantee their sta.billty, but not to process data. An 
agreement is signed wi th the Telephone Company whereby it 
bills the company ~or th e 8peci~ied percentaM8 o~ the 
comMunications charSe9. In addition, Tymshu.re bills the 
custoDIer :to r its "va.lue Ildded lt services. 7d 2c 

C. Tari:t:ts 7d3 
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D. Regulatioll 7d4 

Aside :trom tarl:ffs (discussed above) and the norRlal laws 
aft'ectin g all private businesses, TYM.NET is not regulated. 

7d4a 
E. Security 7dS 

v. Conc tusious 

A. Sum~ary of Problems 

R. Lessons Learned 

Annexes 

A. Bibliography 

Beere , W. P . ana N. C. SulLivan , "Tymnet , Ii. se r endipitous 
evolution ," (IEEE l'ransactlons on CommunicatIons) , June 

7. 

7.1 

7.2 

7f 

7f1 

1972, Part 2; pp. 511 - 515 . 7f1o. 

Tymes, L. R., Ilfyanet, IJ. terminal oriented co~munications 
ne1:wo rk," (Proceedinlil s o:f the 1 9 71 SJCC> , AFIPS I~rcss: 

Wontvale , N pp. 211 - 216 . 7LJb 

B . Special Vocabulary 

TYMSAT - a lai n1.pruc9ssor based on the Varian 620 /1 which 
acts as Ii. store- and-iorward swItch ~ nd an Inter~ace £or 
ter~inats and co~puter systems to the network 
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J. Introduction Sa 

The approach to oet~ork ManaK~~ent tuken In this report has 
been positive, rather 'than norllatlve. Nevertheless, it is 
possible to d.r&w BOlUe cor.elusions sllllply .from observing wbleh 
oJ: several dilferent appro,,"ches have been successful . This is 
the essence of the co.paratlve bl'proa.ch to mallage .. ent. "hi Le 
the conclusions whlch will be ~ra.n here are not intended to be 
detinit lve, they do seem to be indicative ot how Buccessful 
network management Is perlorne~. It Is In this spirIt that 
they are of:fered. Sll! 

(1. Network Identi.:ficution lLnd G~neral Description 8b 

A. Sponsoring Or&anizu.tion 8 b\ 

D. Purpose/missIon of Network 8b2 

I~ does see. clear th~t ~or continued success a network must 
have a real pur~ose other than Just research into the 
technolo ~y u1 networks . Netwnrks which are ~nced with real 
needs to satlsJ'y a.re iJlore LJ kely to succeed than networks 
which would hardly be missed were they to ~all. 8 b2a 

There does not appe~r tD be a mlnl.u. cr1tical size ~or 
achievin t[t success in (I. network . In ~act, growth seems to 
brIng with it JIIore strinjtent rfiHtujre_ents In such areas as 
user services .tDr I:lchievillg success . 

8 b3 

Topology is important only in that shared 1acili lies be 
1airly av~ilable to all thuse contributIng to their 
Maintenance. Geographic nel.1trftlity has been found (in the 
Cbse o£ TUCC, tDr exa.ple» to help eillphasize this point. 8 b 3 b 

o. Technology S u~mary 8 b4 

The particular technoloKY e.ployed in constructlna a network 
does not appear to be critical to the success or £aIlure of 
the netwurk. Speed of lines , routing strateKles and slmiL~r 
1actors seem Ilot to be si¥nllicant. Reliability, however, 
Is significant. The conclusion appears to be that users 
will adjust their reqaire~ent s to whatever type and level of 
service is otfered, but they must be confident of receivin g 
thIs service when it Is desired 1£ the network is to be 
successfuL .. 8b4a 
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[11. Network Or.,;a.nlzalion 8e 

A. Structure and Extent 8e l 

B. Functions Performed 8e2 

1. Planoln" 8c2a 

2. Instll.ltatlon Bc2b 

The installation or equipment in a well-mana g ed network 
will be a.ccomplished .in a non-disruptive manner and on a 
timely basis . This c~n only result from orderly 
plannin~, as discussed above. None or the networks 
surveyed appea.re~ to be de~jclent in this area. 8c2b l 

3. Opet'ations Bc2c 

4. User Services 8e2d 

c. Interfaces (relationshi.ps wi tb other org anizo.tions) 8e3 

IV. Financia l and Legal Concerns 8d 

A. Capitalization 8dl 

The l irst concLusiun to be drawn in this area is that 
networks require substantial capital, both £01' the 
development reqaired ~nd .0 underwrite ~he operation or the 
network while usage is et111 very light. Since usage may 
take some time to grow, ~B users aai n bot h familiarity and 
confidence in ~he Brste., the initial capitalization should 
be adequate to cover at least two years of operation. Bdla 

We comment elsewhere in these conclusions that a commitment 
::from users to the success of ~he network I~ay he a key 
element in achieving success, especiaLLy in a non-commercial 
network. In this vein, it seems ll,kely tha.~ i,I. significant 
contribution to the network·s capitaLization by these users 
would g o a 
network in 
of ~a i ture 

B. Accounting 

lon g way torw ards encouragin g this commitment. A 
wbich the users have LittLe to 10S8 in the event 
is that ~uch like~ier to ~al1. 8dlb 

8d2 

Herz.og (197Jj discusses tho accounting problclDs whIch must 
be faced ~hen a network. Is constructed to interconnect a 
number o~ autonomous sites. He bases his discussion on the 
Wholesale/retail concep~ espoused by Grobstein and Uhtig 
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( (972). The users, of course, are anxious about the pri.ces 
they must pay 10r servi.ce. The whoteSblerB (e. g ., 
autonolliOUS university computlna centers), whose plannin g and 
bud.cetlnJ( C<lxperience is dominated by the hls"tory o~ 
pre-network days tare a1'raid t hu. t SO DIe of the inCOMe they 
have anticipated will be diverted to other Wholesalers. 
ThIs potential diversion threatens the bud g etary itegrity 0-(' 

each wholesaler and resuLts in real anxiety . 8d2a 

Herzog 8u""ests thdt in the long run, usft. Ke patterns can be 
incorporated in the bud~etary and planing process, thereby 
reducin", the proble~ to the traditional one of matching the 
expected and ~ctuaL income. At the starT, however, a 
coop~ro..tin" grou.p Beking: to obtain "the bene.tlts 0.£ a network 
m'lst ~ind a mechani3~ to overcome this anxiety. Using the 
total tlow 01 resources across the network as a measure of 
success, he sUiCgests; that the IdeaL wouLd be to have a Lar" e 
but balancing ~lo~ . A zero differential tlow by de.tinition 
aVoids the cited anxiety. However, as Herzog recognizes, It 
is u.,trealistlc and short-si Khted to expect that this ideal 
wLll be met. 8d2b 

(It could, of co~rse, be met by administrative fiat, but 
this would create II.n unstable situation ot unsatis1'led 
de.and which would be diftlcult TO perpetuate). 8d2bl 

In "ERITls case, relief Wd.S aoua ht and obt"'-Ined -"rota the 
universities' administrations to pledg e funds 'from sources 
other than co.p~ting b~dget8 to cover Imbalances. This 
removed 0.. seriol.1s potential deterrent to network 
utilization. To arrive ~t bis resolution, however, required 
0. careful review of eJC.isclng internal or g anizational 
policies. 8d2e 

c. Tarl tts 8 d3 

D. Rega la t 1 un 8ct4 

E. Securi.ty 8 ct5 

Security is an issue which has been conveniently ignored by 
most netwurks, but whiett will have to be faced by many o"f 
the~ eventually. Securi~y may sem to he 01 little 
1mportance i.n an aCII.QelRic environment, but even there may be 
~ound instances of sensitive "files which require adequate 
protection frOm exaaination and tamperin g (e.g., personnel 
tiles, tiles 01 student ~radea). Networks whlch o1~er 
service cO~lIlerci.o.lly have the responsibility to develop 
Measures to protect their CUSTomers' sensitive in:tormation. 

8dSa 
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v. Conclusions 8e 

8e l 

R. Lessons Learned 8.2 

Annexes 8~ 

A. BlbL lo .craphy 8< 1 

Grobs tein, Davia. L. a.nd Wo n .a n d P . Uhl i g . IIA wholesale 
retail concept for po~p~ter network management." 1972 FJCC, 
pp . 889-898 . 8fla 

lIar-z.ag, Berlram. 
network Illarkut." 

ll J r ga n iza.t J onal I ssues ~nd the 
(Compean 73') , pp . Ll-1 4 . 

COllipu tln g 

8-flb 

Root.an, Joseph T. 
(Oata.roation> . 18 : 4, 

"lbe computer netWork as 
April 1972, PP . 43-46 . 

a lIul,r ke tptace . " 
8:ttc 

Norrl aroe , Dav lei "'. 
r,"6[100 ... 1 networks . II 

(PrGceedintls 01: the 

1972, pp . 65-69. 

II Yol fUl &ement con cerns .lor national and 

<Ne tw orks :tor lIiKha r Education> 
EDU~OW Spring Confere n ce ), Ap r il 1 3 , 

Peterson, J. 
Netwo r kS) • 

J. and S . A. Yeit. <Survey of Computer 
lIt-itre Corporatio n Report "1'1'- 359 , 1971. 

Roberts , Lawrence G. " Netwo rk ra~lonale: as-year 
reevaluation ." <Collipcon7J), pp. 3-5 . 

Ste~£erud , binar A. 
<UatallIation) . 18 :4, 

B . Special Vocubulary 

"~ana"e ment ' s role in networkine ." 
Apr l l 1972 , pp . 40-42. 

Contrallzed Network - A network wJ~h a topology such that 

sr ld 

8'f18 

81'11 

SUg 

8<2 

all nodes are connected to a slni!: l c node. 8..f2a 

Ci r cuit Switching - The estllbliShmen t 01 a physical circui ~ 

between nodes prior to tho start of transmission . 8f2b 

Com~unications Computer - A computer that acts as the 
Jnter:tace between another computer or a ter.lnal and a 

communications l ink. 8:f2c 

Decentralized Network. - A distrIbuted ne "twork Q~ ceotralized 
sub-ne twoI"ks. 8.r2d 
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Distributed Network - A network in whIch the .aJority o£ 
nodes are not directly counected to a majority o~ the other 
nodes. 8 f2e 

Front-end CORiputer - See Co.munice.tlons Computer. 8.£21' 

H09t Co~putcr - A network computer actln ~ as a service node. 

Link - A co~munications path between two nodes. 

Network-

812& 
8:t2h 

8f2 1 

1) An intercannee led or i nterratuted g roup of nodes; 81'2 11 

2) In connection with a diScipLInary or problem oriented 
qua ll~Jer. the combination of material, documentation and 
hu.an reyource s thILt are unlt4'!;d by deBlan 'to achieve 
certain objectives. 
network ). 

(E. g ., a scienc e information 

81'2 1 2 

Node - A point o:f conver g ence of communication p aths Ln a 
network . 8f 2j 

l'roCCSH - A systcl8alic seq uenc e 0:1 oper .... tions to p roduce a 
Bpeci~iod result. 8~2k 

Pro~ocol - A tor.~l set ot conventions Governing the tormat 
and rela tive ti.in g of aessage exchang e between two 
com.un lca.t In" processes . 8 :t2l 

Re~ional Network - A network whose nodes are con1ined to a 
specified &eogr~phicat ar~a. 8t2m 

RemDte Job Entry - fhe .ode of opera tion that allows input 
ot a batch job by a c4ra reader at a remote si t e and receipt 
ot output by a line printer or card puncb at the remote 
sIte. 8t2n 

Resource - Any capability or service available to users, 
such as co~pu tatioDa l power, b rain power, p rog rams, data 
tile s , s loraae capacity, or 8.. combination oL ~hese . 81'20 

Reso urce Sharina - rile Joint use ot 
by a number of dispersed users. 

reso urces on a network 
8f2p 

RJE - see Re.ote Job eo~ry. 8t2q 

Server Node - A node primarIly providing network r es ources. 
S.t2 r 
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Iwe 25-WAY-73 12:21 
Network Management Survey - ConcLusions 

Store and Forward - ~ertaining tu communications where a 
messaae is received, stored untIl ready for output , and th en 
retransmittad. 812s 

Terainal - A point in a systera 
which data can enter or exit . 

DilAfo1T COPY 

or communication network at 
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(J16814 » 25- YA Y-73 12: 21 ; Title: Author(s): Ira W. Cotton/IYC; 
Distribution: / SDC2 Jl .IU!I.D; Sub - Co lL ections: NIC; Clerk : ( we; 
Orl~in : <NBS-TIP>NSF-COTrON . ~LS il. 25-HAY-73 09 :1 3 lye; 
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ASS Group Membe r s ' Network YllJl Boxes 

RFC 518 
NIC 16817 

JAKE 

Na nc y Vaua han 
UCSB-MQD7 5 

ARPANET ACCOUNTS 

2 7-JU N-7317:47 

Jake Fei nt e r 
SRI -A RC 

June 19 t 19 7 3 

This RFC is bein g is s u ed in r~9ponse to numerous re ques~s £o r 
informat.ion on openin g II.n aCl! ount at a gI ven sI te on the ARPAnet. 
[£ you h a ve any cban g es or add itions , pl e ase send them to Jake 
Peinler (ident JAKE 1Br the N l e Journal, FEINLBRIDS R I - ARC fo r 
sndmsg ) be:fore July 15 , 1973 fo r inclusion in the nex1: Reso urc e 
NQte book (NIC 6740). 

J A KE /kk 
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"Fainler /J AKE ; Distribut ion : ISA ; Sub- Col l ections: HIe ; Clerk: KIRK 
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AAM 25- ~AY-73 13:05 

Dear Falth£ut Journal SyBtC~ 1 

Sorry for th e recent pain I will not agaln INTENTIONALLY 
submit messages thtlt a.re IItO C) lon g ll , but 01" cours e 1 can't g uarantee 
that r won't occasi o nally do it by mistake . 11 r ge t the "center do~ 
siMulated" warnlniJ whi le subaaittintl; !II. MESS AG E , 
continue with tho subl.lliseion p rocess ; however , 
there any easy way t o not co~pletely lOBe all 

r can, 01' course , not 
In such cases, is 

the typin g r've Just 
g one through? (I don't mind if you treat answering thi s aB II. quite 
low prlority rUnction 
Regards , 

16820 

A Lex Me Kenz ie 1 
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JEW 25-W"Y-73 13:05 
Journal Design Team ~eeting 

There wllL be a. meeting of the JDurUfl.l Des i a:n Team next week, 
scheduled t.entativ",ly .for J fOil 'rhursday 31 May. let,.e know 1.1' you 
can't make it. and lill resche:fule 1t . Please have r ead Ray 
Tomlinson's spec for his new RBADNA IL subsystem, and we'tl discuss it 
ln Liaht of our atte.pt to provide co.patibility be~ween SNDWSG and 
the Journal . --Jim 
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White/J EW ; Distribution: /JDOl' . SulJ - Co llec tlons: SR i-A ilC JDDT; C l e rk: 
JEW; 
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) 
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JE!W 25-NAY-73 14:08 

The Las t St r~w 

r understand that " lObO'll chan g es to the KLS command lan illuage are 
current ly beIng apec-ed, and that these changes are f\pt to bt! 
implemented in the vury netl.r future. The following i. s a word 01 

16823 

caution. t 

Probably everyone at ARC is <l.ware (to sonte extent or another) that 
TNLS has had an extrolllely poor rOj»utation around the Network 
comlllluni ty (II .. speaking prira&.ri ly 0'1 systems prog ra .. mers -- the old 
NWG). People around the Net have been exposed to TN LS I.or quite 
awh11e, and .. ore or loss forced (by necessity) to use it in 
conducting dialog: with other Natwork implcmento.rs . The learning 
process has been long and frustrating, and many people wouldn't g ive 
you two cents for NLS. I'll !lot 8ure whether th e ir feelin g s are weLL 
founded or not, but that's not the point. The point is that, as r 
see 1t, patience with NLS is weQ.rinK thIn In 91)ots around the Net. 

The recent addition ui ter3e pro~~ts throug hout the TNLS command 
lanwuage illicited reasonaaly nasty re Mar ks tram some people with 
Whom ['ve talked, ~ couple of .ho~ made a point o~ calling me about 
1 t. 

, sug~est that if some of these people log In one mornin g Bnd lind 
1mplemented the kind o f cO(ulntl.na lan w: ua{tee changes that are now bejn g 
discussed, it may be the las~ str~ •• You Just can't expect users to 
put up wl~h a tool tha~' s so lackin g in stability. 

". not suggestin g that cum.and lan g ua ge changes shouldn't be made; I 
too am aware ot the ne.ed for thelll. I'm si_ply makin.,; /l s tron g plea 
that some serious thoug ht De g i.ven to 'breaking It Heotly' to the 
Network comMUnity . Things that mi g ht help are: 

(1 I an OPC describin" our intent, present In" our prol,osed specs, 

and requesting cri.tici.sms ( till t ... discussion thu. t g 08S on within 
ARC may ease 1: he chan~il for us, bu' all tha t ' s transparent to t ... 

rest of .... world). 

(2 I An RFC announcjn " the chtl.n"e (well in advance). 

(3) ModifyIng NLS so that, for a tIme, it In'form8 th e user that 
the command tan ~uuge hAS ch~nged, and g ives him th e option 01 
usin g the old one (i.e., !il LS ilioulli 10<&.d u backup SAY .t ile for the 
user) (I under s tand .hl1t users runnJ " K on two di.f1:erent copies of 
NLS would do to tl'8 load avera~e). At some point I1tter the chan g e 
wus Installed, it would beco~e irreversible and the command 
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lan"uage opt ion wou ld lit O ILWiS.Y). 5c 
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An experimental USer allucatlon scheme by g roup accounts has been 
implemented 27 - WAY-73 that ai.fects only local Ilnd RADC users. Each 
user is assigned to a specific g roup (the details oJ: assi g nment wilt 
be aVllilble 800n). Your lloiLity tu lo g in Ilnd stay in the system 
will be determined by system U3a!;l e by others both "lthin and outsIde 

your ~roup an.d the number uf onLine users allowed ~or your " roup at 
dit'.fcrent tilDes of: the day. 

IL the number o£ members of your a roup logged in to the system is 
less than allowed. you mIL)' l()~ in as normal. ifo"ever , as the nUlIlber 
of online users allowed for ~nr ~ roup changes during tile day 
(according to Bo .. e prede-tlned 3chedule', users whose g roup allocation 
is reduced Ina), be looved I)nto OF'FQOOTA stat-us on tI. last-in, first-out 
basis. 

[~ the number of members of yo~r ~roup logg ed In to the system is the 
maximwn allowed, you ! ..... y lOll 1n uo1.y 11' some other group Is not at 
Quota . When you Ll)g ~n you wi1.l get the messag e: 

OFFQUOTA L.OGIN: (TYPE 1I0FFQUOI'A" FOR HELP) 

Typing "OFPQUOTA" causes tbe system to prJnt a description o~ 

I 

2 

J 

J. 

of~quota status . 3 a1 

OFFQUOTA status means th .... t you may be auto logged out of the system 
ita member of any g ro up curren t l y under quota log s i. n to the 
system. 

Users 00 OFFQUOTA status are bumped orr the system on a 
"1.ast-in, 1:1rs-t-ou't" b!l.sis and issued a message warning 
AUTOLOGOUT in five minutes. 

IF ~OU AWE STILL OFrQUOfA AUTOLOGOUT WILL OCCUR AT 
"time-date" 

A user on OPFQDOTA status may be moved to ONOUOTA status (i.e., 
not sUh.Ject to autololl4ou.t) .hen his g roup becomes under quota. 

I~ you try tG log in dnd all groa~s are ~t quota , you will g et the 
messllge: 

NO NEW LOGINS AL.LOWED 

An u exp res8 login" "'teatur~ hfLS b~en added which allows you to access 
-the system (regardless of the Ilu.~ber o-r online users) 1:01" 5 minutes 
aLter which you. wilL receive fLB ~UrOLOGOUT. Express login requires 
~he TENEX command: 

iiELOG (proceed as w.ith norolaL Login) 

{n addition , the Tenex J~BSTAT cUMwand .ill re~lect your current 
PRIORITY status and a ne .. (renex) co~naand GRQUPSl'AT tells you the 
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s ta tus ot your gl"OUp. 6 
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USERGROUP NAME 

) allowed = x, ~ctuat = x 
user connect cp u tty s t atus 
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CFD 25-MAY-1 3 J5:39 
Yet Ano~he~ Substltu~e Co.mand 

As a ~esult of the commund L~n~uaKe dIscussions of May 24, a new 
Substitute co~mand has been implemented in the XN LS system. ThIs 
should app~oxlmate the ~inal £o~m ot the comm~nd (hopefully). 
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CFO 25-WAY-73 15: 39 
Yet ~notller Substitu~e Cumwand 

Yet another Substitute cu~wand 

A new form o~ thc Substitute command has been implemented In 
experimental (xnls) syste~. Chis 'Lavor has the "INII clause 
part o~ the initi~l command s~eci~ication (preceeding the 
speci~ication o~ the substItution pairs). The prompting has 
improved in the TN"LS v~rsion Q~ the command. Try this oney 
IDlI.y actua.lly like It. (1 tend to llke thIs -form the best of 
recent ~la.vors) . 

1 

the 
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(J16826) 25-MAY-7J 1 5 : 39; Title: Authar{s): Cha rtes F. Dornbush/CPO; 
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Sub-Collect: iuns: SIB -ARC; Clerk: CPO; 
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DV~ 25-YAY-13 17:16 
PLans for TNLS Courses in June 

June 4- 8 

Local TNLS Cou.rse, runnill o( every a~ternoun. 

Tea chars: UFA, OVN ,NO.1( 

.leN maybe in Rome the 10th and 11th, little con~lict .lth local 
course since it Is in the ~fternoon. 

June 11-15 

Course ~or two or three people in the ARPA ott ice, 

Teachers: JC~ + DVN+ SRL • 

JUlie 18 -25 

Course All we ek at BB~N io C~mbridge, 

Teachers: MPA + OVN • 

June 21 -29 

Course 28-301:h ANTS in Urbana, 

Teachers: MFA" YOK • 

I 
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JCN 25-MAY-73 1 8 : 23 
Response to ( 16823,): COlDmu.Il!1 Lu.ll g l.1age CHanges--U ser lntroduc tion 

Thanks for your comments in (1 6823 ,). They are well taken and should 
be u~ed as .. e proceed to implcillent (I assume we will) the chang es 
being cont:empLated. 1'111 not u.t aLL cond'ortable with the rush "get it 
up be.fore we train more 1.181;)r",11 ideil.. There Is a meeting next week 

where we must 1~ g ure Ol.1t what is the best way to chan~e ••• and what 
the changes have to be. ~eep pushing . Jim 
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Kl RK 21-NAY-13 02:3J 
How to read the Pruposal lor un NLS InformatIon Retrieval System. 

The genera l response to ~y proposed Information Retrieval System 
indicates either ~varyone is tBO polIte to tell me their feelings or 
they really have not had tilDe to wade through the len" thy document . 
(~ the second is the case, it indicate s u tack 01 understanding in 
how to read II. document witll that structure . I apoLoa ize tor writtin" 
a doc\Ulent In a new form ... t proposed by that doc:umen 't without 
providing a key to under8tanain~ the tormat . t have included a 
preface de8c:ri~ln & how to get the information you want out of the 
tiLe wIthout havin", to wade th r ou"u that which is super:fluous to you . 
Also, there is a COMmand synta~ chdnge to fit in the new command 
1 an"u a&:e proposec1 by CH 1. 
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How to ruad the I'roposal for an NLS Information Ret rieval Sys tem. 
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Ilow to read the Propostl.l for an NLS In.forlllation Retrievl:Ll Syste •• 

) 
This tJle is loc~t.d in <~~lLe" Pile, O:wny) 

) 

) 
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KIRK 28-KAY-7311 : 57 
Row to read the Proposal for ~n N~S Information Retrieval Sys tem. 

The Rener~l respous8 to my proposed Information Retrieval SyBtea 
Indicates either everyone is 'too poll te to tet.l Ille their feelings or 
they reaLly have not had tiUl8 to wu.d.e th,"ough the lengthy document. 
l~ the second i~ the CAse , it indicates ~ lack o~ understanding in 
how to read 4 documen t with that structure. I apologize ~or writtlng 
a document in ~ new for~t proposed by that document wl. thout 
providing: a key to underBt~ndirtg the format .. I have Included fl 

preface describln " how t o lI et the information you want out 01. the 
~lle without havin~ to wade throu~h th nt whleh Is super~luouB to you. 
Also, there is fl commalld ayntaK cbu.nge to ~Jt in the new command 
language proposed by CHI .. 
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RLL 28-MAY-73 13:08 16 83 4 
Just some no-tes 

I. 

2. 

in response to your Journal i tam ( 16461 t ) 01' 16 May 1973: 1 

Al t is well D.ud understood re I. 

g oto identification Bubmode 1.1 

goto exec co~mand 102 

subsystems like rell.dlllai l 1a3 

undelIvered mail 111.4 

~he Bnd~Bg mail was eventually delivered to Bob Thomas. 
the BUN cumputer was down for several days when i originally 
sent the message. 

sendprint operation except 

the line control seSlIlS 01'1:. any Buatlcs-tions? 

your guess at .2e411. was ri gh t. 

would like the capu.bility to print sa.y, the Jrd and 4"1:h 
level of vlex • for exalJlvLe, consJrter the following pIcx 

• 1 
• la 

.la2 
.1blb 

.180.1 .. lala. .lalb 
.111.211. .la2b .10.3 .111.30. • 10.4 .Ib .Ibl .Ibla 

r would like -to print statements .10.1 .10.2 .10.3 .111.4 onLy. 
that is the 3rd level relu.tive to.l or 2nd leve~ relative 
to .10. or 1st Level reLative to .10.1 perhu.ps one could 
also specify severu.l Mid Levels ~o he printed in a manner 
sll.lLl:I.r to the Ib l viewspec. 

the phantolll 1'ile 
control c. this 

must probably WAS due to exiting nls via a 
c.lC.pLalns a lot - thanks. 

ConcerninR the undeleve ,'e d: Journll. t mo it: 

perhaps yol!r (16461,) was nr.t put into my rll.nl9 ti.le because i 
had no (journal) branch at that time. 
branch. 

ObvIously I 10und your Journal llIu.i 1. 
Jen.nls and ';ournal author branch. 

1 hove since put such a 

I looked at your ~lle 

Are there u.ny other branches that] should inclUde in my rtt.nls 

1 

la4u. 

laS 

la50. 

1.6 

111.60. 

lu60.1 

1 u.6b 

1.7 

2 

2a 

2b 
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RLL 28-NAY-73 13:08 
Just some not oS 

1'i le7 Not: sure which ones in your Li le were Just .1'0 1' convenience 
and which we.'e necess<&ry • 

•• Rega rdin g the trouble I h<&d u;ettina into SRI -A RC on Friday and 
Saturday nigh"t 25 and 26 N,ay 1973 : 

On both occasions 1 _II.S ... t hOllle usin g the T I silent 700 tarmlnal 
with upperCAse only. A£t~r the usual ~log 2, logge r, and r t 
open a bell rang . No b.ou.der information was printed( Ie. tenex 
.... . . . sri-arc •••• and liD cnlilra.cter was accepted (I. t' ried 1;1.11 the 
letters b..nd numbers as well as control ft., b • c, ••••• z. Each 
gave a. bell with no echoing of cha ,racter. Tried se veral times on 
botb nights . Wen-t into BBN facility 'to took "at host stOots. SRI 
was up. Went back to sri-arc. st ill no luck. Tried log 66 
(SRI-AI. and no problems, Zried Utah lLnd USC(Saturday ni gh t only 
and sent you lL meys8Ke),all witb no problems . Finally got Into 
sri-ore did ~y work and si wned of~. Just ~or kicks tried 
i~mediateLy to g e~ back a~ter tr close and same bell probLem . 
Found no diflcuity today, S~nday 27 May. WIll be on 
toniaht( sunday) and. i1: g a t 8~O'Ie p robenl wi tt sendmag via USC •• 

*** some comments on the new prompts 

The prompt 
put a. space 

'l:' fo r viewspecs /l.nd 
before the 'i" or 'v' 

leveladJ should 

'. 4v: • to mean add ress .4 and 
• now we 

promp"t 'v:' 
have 

be chang ed to 
-the :following: 

***Just learned trom Jean ieel! 01: mitre that the prob lem I was 
havlng with the bell a~ter the t r open was lL ten ex exec one and it 
has been :fixed. 

***/l.1ao 27-MAY-73 21 :27 i am h~vinK trouble with spurious control x's 
in nLa and rubouts in exec leveL. Jean thinks l"t is roy t I terminaal 
coupler. the problem hDwever seems to bave cleared up in the last 5 
minutes. Have you experienced anyth in g lJke this before? 

$ $ 27-MAY-73 2t:32 I recoil that there are two iden'ts ~or 
communicating bug s and sugges tions. A~ i rIght that 'bug s' is one 
and 'np' the other? Exactly wbat kind of stuff does one send 'np' 
and Is ther any format ror either? Do you want Inc to continue to 
send you suggestions and b~gs Dr just use the special idents? 
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JEW' 29-.MAY-73 00:01 
Network Monito r Woes 

The prohLeN ~~a~n being experienced with ~he Net (I.e., ge tting bells 
a1ter connection) is (In reponge tu Jim Norton's question) unrelated 
to TlPs, since the same res~Lt9 are achieved wIth TELNET . 

We sa .... this problem wIth 1.29 , 1 • .11 ran clean -for a Lon g time, now 
the problem crops up again. Tile situatIon cannot, to my knowledll,e, 
be reproduced dot will. FairLy hlj.rd to find tlterelore. 

[ have no handle on the problem whatsoe v er; talked to BBN about It 
many moons ago -- no concrete heLp there. BBN doesn 't experience 
this problem; never has as 1~r as I know. 

rT'S UNFATHOMABLE fO ME rHAt HASle , 
PLY BY NOW {AFTER HOW MANY rEA~S J? 

NET-RELATED MON JTO~ CODE DOESN ' T 
VIRTUALLY TMPOS S 1 8 LE TO DO 

DEVELOPMENT WITHOUT SOME HOPE :>F DISMlSS]NG THIS KIND OF NONSENSE. 

WIlt collaborate with S mukey to ~tursue this thing next "time It's 
spotted (no doubt it wonlt be lon g ). Nay require s to pp in g the 

16836 
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3 
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system. 5 

Jim White 
Please forgive the .1'rustrll.tion. Sa 
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SWL 29-MAY-73 10:19 
Superwatch Graphs for Week o£ 5/~1/73 

TIUE PLOT OF AVERAGE NUWBHR ~p GO JOBS FOR THE WE EK OF 5/21/73 
x axis labeled in units o£ hr!min, x unI~ = I ROO sec. 

6.3 
5 . 6 
4.9 
4.2 
3.5 
2.8 
2. 1 
I • • 

• • •• 
.. ***** 

********** *.* 
**************** 

***************** .* 
.*.* 
******* 

0.1 ********************************** 
0.0 *.****.*****************.*.********************** 

+, •• ,. 1 •• 1 +, " ., •• , • +, I. '" I .... ' " •• t , 'I +, I I , •• 11 

0:00 5:00 10: 00 15: 00 20:00 

TIME PLOT OF AVERAGE IDLE TilliE FOR THE WEEK OF 5/21113 
x axis labeled In units o£ hr : _in, x unlt = 1 800 sec . 
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************** 
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** *** ** 

*** ***** * *** 
.. * * .************** 

7.9 **********.******~** ** ************************ 
0 . 0 ************* •• ********************************** 

+ ••• 1 ••••• + •••••• 4 •• +' ••••• ,. , +, •••••• t ,+,., ""1 

0 :00 5:00 10:00 15:00 20:00 
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SWL 29-MAY-73 10:19 
Super.atch Graphs ~or We~k of 5/2 1/13 

TINE PLOT OF AVERAGE PEi!: CENt :)fl C IJU T IKE CHARGED TO USER ACCOUNTS 
FOR WEEK OF 5/21/73 
x a:J(:is ttl-beted in units o-t' hr:m.in, x unit': 1800 sec . 

74.4 
68 . 2 
62 . 0 
55 . 8 
49.6 
43.4 
37. 2 
3 1. 0 

24 . 8 * 
18 . 6 * *' 
12.4 .*.* 

•• 
• *.**.* *' .. 

********** ***** 
***************** 

** * .. * 
** ***** * 
** ** ******* 

***** ••• ********** *** ********* 
****.***~*********************** 

**********.*********************** 
*********~**.********************* 

************************************* 
6 . 2 **** ************************************** 
0 . 0 ************************************************* 

+ ••• , , ....... ', ••••••• +, ••••••• ,+""" "'+',1 " ", 
0:00 5 : 00 10:00 1 5 :00 20 : 00 

THiS PLOT OF AVERAGE NUWBER OF NETWORK USERS FOR THE WEEK OF 5/21/73 
x axis l~beted in units 0% hr:.in , x unIt = 1800 sec . 

9 
8 
1 
6 
5 
4 
3 
2 
1 ***** 

• 
• * 

*** *** 
*** ****** 

****** .****** 
**************** 
***************.** 

***************.***** • **** * 
*************.**.******* •• ************ 

o ********************************************.**** + ••••••••• + •• ' •• 4 ...... ' •••••• ,+,." ••••• +',. " .• , 
0:00 5:00 1 0:00 1 5 : 00 20 : 00 
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SRL 29- IlA Y-73 10: 19 
Superwatch Graphs tor Week or 5/11/73 

TINE PLOT OF AVERAGE PEW CSNT OF SYSTEM USED IN DNLS POR WEEK OF 
5/21/73 
x axis labeled in units ot hr:_in, x unit = 1 800 sec . 

•• 

• • 
**** 
**** 
***** 

• • • • •• 
** .*** 
******** 

**************** 
**************** * * * 

****************** * ** **** 
***************************** 

********************************** 

12 .6 
11.2 

9 . 8 
8.' 
7.0 
5.6 
4.2 
2.8 

I.' 
0.0 ************************************************* + ••• , •• ••• + ............ , , ......... 1' .,., ...... , •• •• t. 

0:00 5 :00 10:00 15:00 20 : 00 

TINE PLOT OF AVEWAGE HUMMER ~p USE~S FOR THE WEEK OF 5/21/73 
x axis l abe l ed in units of hr:_ln, x unIt = 1800 sec . 

16 
15 
I' 
13 
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**** •••• ********** 

********************* 
*********************** ** ****. 

***********.************** ******** 
************************************ 

*******-*********~******************** 
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*****.*** •• ************************************** 
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