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ABSTRACT

This Report describes an analysis of the access made to
the National Library of Medicine databases, particularly
CANCERLINE and MEDLINE, by a group of users in the UK.
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1. Introducticn

In a previous rzgcrt (Ref. 1) descrikting the INDRA omeasuremsent
project, we menticned varicus aspects cf the prcgramme. One such
aspect was measurepent cf the use of the Naticral Llitrary of
Medicine (NLF) =system; due tc data not teing availakle at the
time of writing that regcrt, it was briefly described ©but only
sapmple results were given. This report rectifies that caissicn.

As it is preferatle that this report te as self-ccntaived as

possible, it reiterates some descripticns previously given in
Ref. 1, particularly reqarding tte system itself.

TNDRA TR=-40 Access to an Infcrmaticn Retrieval Systen




2. The British litrery SIEIM Ercject
In 1973, the Eritish Llitrary Recearch and L[evelcpment TCepartment
(ELRD), then the Cffice for Scientific ancé Tectnical Infcrmaticn
CSTI), began a ccegrehansive prcqgrarme cf research into
ioformation retrieval ty means of on~line computer systems. 1This
prcject consists cf three phases and it is with twc aspects of
the short term Ffrcject (STEIN) with which we are ccrcermed ir
this raport (Refs. 2 and 3). OGne ccnsisted cf an appraisal of
several on-lire systems. Cf tlese, one - MECLINE - was accessced
via ARPANET and, ir additicn tc prcviding docusmentaticn and
advisory services (Ref. W4), we [frovided access and evaluated
usage in additico tc cther usage of AREANET. This is descrited
in detail in Ref. 1.

The second asgect ccncerned an evaluaticn cf twc databases at MLHM
- CANCERLINE and PECLINE - and the tackgrcurd tc this grciect is
lescribed in Ref. €. In additicn tc the facilities already
rentioned, we develcped extensive measurement tccls and, Ly use
of these, evaluated the use cf the NLM system. In rarticular, we
ccnducted a week-lcng experiment which e€enabled us tc ccllect a
reasonatbtle bhcdy cf data ard it is this that formss the tasis of
this report althcugh cther availaktle data are included. In
1ddition, the usage cf the dial-up lines tc the LCNLCCN-TIP wvas
mcnitored by ¢the Pcst Cffice and wvwe 1wmenticn relevant data
cttained from that mcnitoring.
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1. System _Overview

3.1 General Cescripticr_cf UCL_Systenm

At University Ccllege Lcndcn, a EDE-S is ccaonected tc the ARFA
Interface Message Frccesscr (IME) via a Very Listant hHcst (VLCH)
interface and the w®easurement gfprcgrass reside in this Hcst.
There are twc majcr smeasurement prcqrams, CUES and MECLINE. Both
are written io Ealttage (Ref. 6).

CUES 1is intended tc interrogate users of the Lcrdcn-TIF. Wher a
user dials wup the TIP, CUES intercepts that user and asks hin
various questicns. A typical scenaric is shcwn in Fig. 1.

LONCON-TIF RECMITCHRING SEFVICE.

SORNAME Dstckes

TIP PASSWORL >xxx

PASSWCKL UMKNCWN - EFENTEE Ducl
HOST NUMEER >U2

OK - EYE

Clcsed * messace frcm the TIF

30 42 * user ccnnects tc host
;E.".' * clcse ccnrecticn tc Lkcst
Open * gessage frcm TIP

NEXT HOST NCUMFER OR RING CFF NCWw >

Fiqure 1: A Typical CUES Scenario

The data recorded Lty QUES, tcgether with varicus ccntrcl data,
are punched cntc pager tage (thus cbviating frchlems =such as
clcsing files after a syster crash). This data includes tle
information giver in the initial interrcgaticn (suitatly
datestamped) tcgether with infcrmaticn when the user lcgs cff.
In addition, e€very half hcur, QUES fprints a message 1indicating
that it is still active; this is to help ir determining the time
of a crash, shculd cne cccur.
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In the case cf a ccnrecticn tc @ standard Hcst, the @measuresepnt
program takes nc further acticn. Hcwever, ccnnecticns to NLNM
raise many prcbless ard a progree was written tc <simgplify this
crccedur=a, Furtkerscre, it was required tc @measure various
parameters in depth and hence a greater degree «cf interacticn
with the user was required. Pcr this reascn, the MELCLIMNE programs
was written and thbis is descrikec telcw.

3.2 The Naticpal Litrary cf Medicipe Syster

The hardware at MLM ccnsists cf twe IBM 37C/158 processcrs with 4
Mctytes of <ccre and a very ccnsideratbtle ascunt cf disk stcrage
(5600 Mbytes, mainly 333Cs). 1The major use cf the system is
providing informaticn retrieval facilities and of «ccllatirg
information from the medical literature. Cne majcr activity 1is
thke producticr cf "Index Medicus". This is typeset directly frceo
tbe ccmputer usin¢ a Fhctcn 9C1 machine.

The data for such a publicaticn are available for infcrmation
retrieval systers and 1is known as the MECLAKS data tase. 1his
may be accessed ir either tatch wcde or interactively (and, in
fact, a batch =service has lteen availatle in the UK fcr scre
vears). The katct cservice has teen available at NLM since the
Peginning of 1964 with the interactive service availatle since
October 1971. 1he nusber cf searches fperfcrmed annually 1is cf
tre ordar cf half a e®illicn. The interactive system uses a
program ZLHILL? derived frcm the System Develcgment Ccrgcraticn
{SDC) ORBIT =ystes ard the comktinaticn cf ELHILL3 and MELCLARS is
kncwn as MEDLINE.

Although MEDLARS is the major databtase cn MY, cther systems are
available, fcr exasple, CANCEFIINF (sic), CANCERFRCJ (a list cft
research projects intc carcer) ard TCXLINE (tcxicclcgy).

The ccmmunicaticns prccesscr fcr the NLM system (an IEM 27CS) is
ccnnected via leased lines to five ports cn the Naticnal Bureau
cof Standards (NBS) TIP. Thus tte ASFANET ‘'"sees" MNP as five
teletype-like devices and ccnversely, NLM sees ARPANET as five
2741-1ike devices. Thics 1interface 1is ccopletely ncm-standazd
and, due to this, pany prchblems arise as descrited Ltelouw.

These problems are due entirely to the ad ktcc way the ccnnecticn
tc ARPANET was wmade and resulted frcam ccmplex ncn-techpical
ccnsiderations. 1The jprcktlems described belcw dc nct occur with
other hosts «ccnrected in a mcre orthcdox way tc ARPANET; ncr dc
they occur with MLM ccnpecticns tc cther netwcrks e.g. TYMKET and
TELENET.
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3.3 1The MEDIINE Irccras

In the case cf a stardard Hcst ccnnecticn tc AEKEANET, there is
very 1little 1likliehccd c¢f errors and varicus flcw <control
mechanismas are prcvided. PBecause of the nrcn-stardard NBS/NLHM
ccnnection, wmany frcktlems arise.

First, the standard 1T1P flcw ccntrcl mechanism fcr human users,
namely of sending ccntrol-G (kell) when it cap nc lcnger acceft
input, is not cnly cf little use with an autcmatcn (in that there
1s no wuser to hear an auditle signal) tut is, ir fact, ccunter-
prcductive in that the parity cf the character is illegal to the
ccmmunications ccntrcller and therefcre causes I/0 errcrs. In
addition, the 2741 1is a half-duglex device; ARPANET 1is, 1in
general, full-duplex and again the receipt cf data at wrong times
leads to I/0 errcrs. Finelly, although in the case cf a stardard
ccnnection, there is a prctcccl (the Initial Ccmnecticn Erotocel
- ICP) defined which allows wusers tc ccnnect tc a standard
"socket" then trancfers them tc an apprcpriate free socket, no
such mechanism exists in the cas€ cf NLM and the wuser owmust ¢try
each port in turn. A typical series cf ccomands is shcwn in Fig.
2.

WHEN I LAST LCCKEL A CCUPLE CF MINUTES AGC, BECLINE WAS AVAILAELE
TERMINAL (FAST CF SLCW) D>slow

PLEASE WAIT WHILE I TRY TC CCNNECT YCU...

TEYING PORT %134

IE >

YCU ARE NOW CCNNECTEL TC PORT #1:-4 AT MEDLINE AS USER NLIC2

NLM PASSWORD >

HELLC FROM ELRILIL:.

GCCD-BYE!
2c
CLCSFC

Fig. 2z: A Typical MELDLINE Sceraric
This procedure 1is complicated even mcre Lty the lack cf status

information, In the case cf a standard Host ccnnecticn, the TINME
can report c¢n the status of tke connecticn - fcr exasple "Hcst
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Nct Responding", "Cper", "Net Trctkle" etc. Ir the case cf NLM,
nc such informaticr is availaktle.

Thus, to connect tc NIM, instead cf the ccnventicnal:
ac np

a sequence such as the following has tc Le tyged:

aH 147 Ccnnect tc NBS TIF

AR F S 134CCCO3 Set rece?ve sccket numter

AS T S 134CCC02Z Set send sccket numter

2E 1 Set mode (echc 1lccal)

3F Flush any characters in tuffer
2P E Cpen toth halves cf ccrnecticno

The TIP may then reply "Clcsed" which implies that the ccrrecticr
is currently it use. Scrmetimes, the reply is "Cpen" follcwed ty
the NLM syster prcept. In this <case, it is <clear that the

ccnnection 1is cfen ccrrectly. More frequently, the reply is
"Cpen" followed ty nc message frcm NLM or, e€ever wcrse, nc TIF
message. In this case, it is tcally unclear shat is hagpening,

especially tc naive users.

Tc otviate all ttese fprcblems, thte MEDLINE fprcgram was written
(Refs. 7 and §€). The Ffrcqgram has been ccnsiderably modified
cince its first specification ty the autkcr (Ref. 7) ané we
describe the latest versicn cnly.

The program perfcrms three functicns:
(1) it simplifies tlke connecticn frccess
(ii) it mcdifies the (ialcgue withk NIM
{iii) it mcnitors the interacticn

In order to use the fprcqram, a user ccnnects tc the INDRA PLP-6
{either Adirectly, ir the case cf a ncn-dialup ccnnecticn, or ty
cspecifyina MECLIMNE - cr, equivalently, 147 (the NES-TIP ctumkter) -
tc QUES). He ther enters a dialcque similar to that shown in
Figes 2.

The program attempts to ccnnect tc the five pcrts in turr, Lut
tbte order 1in which it tries is determined by the speed of the
ucer's terminal. 1t will, hcwever, attespt tc nake the
ccnnecticn tc a gpcrt of a different speed rather than to none.
If it is unabtle tc ccnnect, it tries thke next pcrt ard sc cn. Ey
having access to the Hcst-Hcst rrctcccl respcnses, the grcgras is
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akle to determine accurately the status of the ccnnecticn.

If a connecticn is ccrrectly cpenred, the prcgras then tries tc
lcg in. This may not ke trivial in that, again due tc the nature
of the connecticn, a previous user may have Leen disccenected
without having Lteen 1lcgged cut. Therefcre, the program must

"tidy up" the ccnrection tefore logging 1in. 1t achieves this
fairly complex task ky cperatinc as a finite state machine with,
currently, seventeen <states. After sending the LOGIN, NLHM

rrompts for an ID and this is relayed to the user. If the user
specifies one, this is sent; if not, signified ty a carriage
return, the ©fprcqgras selects «cne frcm the five available to UK
users (more specifically, it only selects cne which it tLelieves
is not in use). If NLM indicates that the chcsen IC is, in fact,
in use (for example, ty a user whc has preferred nct to use the
UCL program), the prcgras marks it so and chccses ancther. Rhen
it logs in ccrrectly and is promgted fcr a [password, it passes
this request cn tc the user and frosx then c¢n sairtains a
virtually transparent ccnnecticn.

However, it is nct ccepletely transparent and this is the second
feature of the PFELIINE progras. The NLM system is extremely
verbose (even in experienced user fcrmat) and the fprcgram tries
tc minimize this tc scme extent. 1In particular, the FRCG: fprceft
which indicates thke start cf text frcm NLM is deleted conpletely
(together with the accompanying carriage returns/line feed) and
the USER:<cr><1lf> rpromgt to the user is rerlaced Lty tte ncre
ccnventicnal >.

Trhe final functicn cf the program is tc monitor the 1interaction

with NLM. It 1is clear that, since all the dialcque fpasses
tthrough the PDP-¢, it is pcssitle tc copy this dialogue ontc a
suitable recordirg wmedium. This is dcne, €ach line having the

date and time (tc the nearest tenth of a <second), the channel
designation (A tc K Lut since A is the CUES ccntrcl channel, this
should never cccur) and the directicn of transfer added. The
system schematic is <shcwn in Fig. 3 and a sample of the output
from the program is given in Appendix 11.

There were scme fprctlems cver the chcice cf reccrding medius.
The obvious chcice cf pragnetic tape suffered frcm the
disadvantage that it was not always possible tc tidy up atter a
system <crash. Althcugh the system dump rcutine was modified to
clcse the file, the rcutine was not always called. Therefcre,
the file was <cften nct clcsed and this [fresented the tape
scftware re-crening the tape wlten the system auto-restarted.
This problem was sclved by modifying the ofper rcutine sc that, cn
detecting a file which had nct teer clcsed (mcre specifically, cn
finding a file trailer 1laktel which did nct ccrresgcnd tc the
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rreceding header labkel), the rcutine treated the last valid file
as the last file «c¢n the tare and proceeded tc write from that
pcint. Occasicnally, this algorithm also failed ard was further
modified so that, in the event cf a tage cgen errcr, the program
changes the mcnitering medium tc drum. In this event, there is
nc problem in the case cf a crash. 1The reason that drum is not
used in general fcr mcnitoring is that the size cf the drum is
significantly smaller than the tape and it is nct convenient to
transfer froas drus tc the RL 360,195 at the Rutherfcrd Lakcratcry
(BL) where the analysis is perfcrmed.

In addition to the functicns described above, the ©[program also
provides the user with a numker cf useful facilities. These are
access to the date and time, the system status (i.e. a 1list of
logged 1in wusers) and the time logged in in the currenrt sessicr.
There are alsc tacilities fcr Fprcviding a message which is
broadcast to all users cn logging in.

3.4 Use of the NLM cysten

This section is irtended tc give a trief descrigticr «cf tte
actual use «c¢f tke NLM systes 1in crder tc understand the
significance ¢t the results presented later. Fcr BCIE€
information, reference is made tc Ref. 9.

Lines to NLM ccnsist cf either ccmmands (indicated by doutle-
guotes as the first character e€.g. "EBINT FULL) c¢t searcth
statements. 1In the case cf MEDIINE, the sub-terms in the search
statements wmust e cselected frcm a ccntrclled vccatulary - MeSH
(Medical Subiject Headings, Ref. 10). CANCERLINE 1is a free
language data tase and may te searched cn wcrds in the title,
akstract or cn keywcrds.

Tc explain the e€lemerts of a sessicn mcre easily, let us ccnsider
a simfple examgle:

sSs 1 /C?
> rakties

SS (1) PSTG (397)

SS 2 /€7
> france

MM (FEANCE) (2)

1 FEANCE (FE)

2z FRANCE (FI)
SPECIFY NUPEEFS, ALL, OR, NCNE-
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FP——g—

» okl
5 (2) PBSTC (26330)

Saed £C?
» 1 anD ¢

S5 (3) ESTIC (22)

5SS 4 /C?
HpEt

2 Mueller WW

L} Schccp U

ry Katural resistance cf an African rcdent Pracuys
natalensis tc raties infection.

Ann Picrcbiol (Faris) 127 {3):447-53, Apr 7Jé¢.

Sa -8 roe
51"Ltyujkl

NP (WERTYUJKL)

by inf extract from a terminal session shows encugh of the

=5 of 2 search to enakle tite results presented telcw tc te
understond, The first line, "SS 1 /C?" is a prcmpt from NLHK to
: the user tc input either his first search statement cr a
MM A nd {(in the "new wuser" fcrmat, this 1is spelled out
piicjildy, at very ctviously a copsiderakle increase in ccpmect
tine) . The wuser ther irgut a <simple terr (a MeSE headingj
1hie znd the prcgram replied that there were 397 citaticrns
Lays™)y  with Mraties™ as a keyword. NLM then prcagted for

. socond search staterent. COn keing given the word “franmce”,
{ inlicated that this had more than cne peaning ("HM" tears
4. meaning Messagqge") and the user was asked tc specify which
required. Cn =stating that it was required tcth as a teSH
neading (MH) and a glace name (PL), MM fcund Z€33C <citations.
"he user's search statement 3 indicated that he requiced the set

of ail citaticns in thcse given ty (1) and {2). Ee «cculd have
jivenn this ipn resgcnse tc the first prompt by specifying "rakties
1d france®™, but it is frequently found that wusers gprefsr tc
put sub-terms c¢ne at a time. This pattern of usage will te

liscussed later.
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ihe program respcnded tc the statement Ly incicatirg that cnly 22

citations existed with bEtctn terms and, cn teing prcagted tor
earch statement 4, the user asked the system tc fprirt the 22

citations. In crder tc save space, conly the first is given.

After the printing has been dcne, the user is again gprcmpted fcr
54 {since a ccsmard was given rather than a search statesent).
o the input is rct a valid ters, the systea finds *"Nc Postings”.

This search is nct tygical of the vast majcrity of searches which
re .oastderably scre complex and may take very such lcnger tise
f+he average fcr a cearch is about fifteen minutes).
nrthermore, the actual searck statements =®say te @made mcre
caplex, using tte "AND"™, "OR" and "NCTI"™ ccnnectives mcre freely.
“inally, there is a ccmmand "DIAGRAM"™ which asks NLPE tc print cut
"he current state cf a cearch as a tree diagram and the users
cre requested tc wuse this ccemand befcre the grint ccamand.
fis was done in sany cases, Ltut 1i1s nct shcwr ir the alcve

rample.
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Tuc programs are vused tc analyze the data prcduced ty the MEDLINE
pregrams, DEMUX and PECLINE. These programs fcrm part of the
XESTATS packaqe (Fefs. 1 and 11); this package ccnsists cf a
driver routine which perfcrms many functicns ccmmcn to many of
the seqments (e.g. it checks that the datestime tags are ir
ordecr, irresgective of +the three pcesible fcrmats). In brief,
its operation is as fcllows. It initializes itself thern reads
its tables; it then reads and parses (Fef. 12) a ccntrcl file
sfecifying the cperaticns required, their parameters and other
ccntrol informatico. This «cecntrol file effectively celects a
function - fcr example, DEMUX. The appropriate segment is then
called at ar iritializaticn entry pcint. The apprcpriate data
file is selected and scanned until the initial date is found.
ntil the final date is found, the aprropriate segment is called
at its main entry gcirt fcr each line. Cn finding the end date

(cr, equivalently, the end cf file c¢r, 1in rare cases, an
irrecoverable 1,0 errcr), the segment is called cnce more to tidy
Up. This 1is <chcwn diaqrammatically in Fig. 4. Let us ncw

describe these prcgrams in detail.

4.1 DEMUX
The first, TCEMUY, is used to demultiplex the varicus
ccnversations, A number cf interacticns may be cccurring at any

cne time (in fact, due to the numkter of interral channels im the
PDP-9, there is a 1limit cf fcur pecple whc can be interacting
with NLM thrcugh the FLCE-9 at cne time) and each interacticn
cecnsists of the user tc PDP-9 and PDE-9 to MLM halves (which are
very similar after the login is completed). Alsc, there are the
data sent tc the system ccnscle and the paper tape punch. All
these interacticns are datestamped and writtepm tc the tape (cr
other recording medius) in chrcnclcqgical crder, with the channel
designation added. DEMOX takes this wsultiplexed data and
demultiplexes it intc the approrriate streams. Since not all may
0e¢ required, particularly as some may te virtually identical, tte
nser may specify which cf the fcur he requires - user/PLE-9, ELLl-~
9/NLM, PDP-9/system ccnsole or ELP-9/punch

Furthermore, the frogram splits the data c¢n varicus =<strearc,
where appropriate, 1intc separate conversaticns. A ccnversaticn
15 defined as wculd te expected €.g. on the PDP-9/NLM channels,
it is defined as that Letween /LCGIN and LOGCFF. Since the
channel desigmnaticn is ty now superfluous, it 1is removed and
replaced by a <colcn. Also, line reccnstructicn is perfcimed.
When the proqgram sends data tc tape, it ensures that the record
i terminated Lty carriage return/line-feed. Hcwever, in scme
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cases, lines are sert tc the user withcut such tersinatcrs (€.g.
the ">" prcesgt) and =sc the MEDLIKE fgrcgram appends a "g§"
character to indicate that i1t has added the terminatcrs. The
DEMUX program reccnstructs such part lines ccrrectly sc that the
output is an exact transcript of the terminal reccrd with tte
addition of the datestamp. 1The output is preceded by a row of
"+" signs to enacle the user (and the later MEDLINE analysis
trcgram) to detect the start sore easily. It is terminated Ly
various statistics such as the time for the interacticr apd the
nusber of lines sent in each directicn.

4.2 MEDLINE

The output of the LEPCX prograa is then takep as input tc ancther
segment of the XFSTATS package called PEDLINE (it is appreciated
that there is a pcseitility of ccnfusicn over the wuse cf this
name since it rcv refers tc three prcgrams - the analysis
program, the FDP-9 program and the NLM systes; however, the
meaning will be clear frcs the ccntext).

The MEDLINE prcqrams cperates in a similar way tc TEMUX and it
performs its analyses cn however many ccnversaticns with which it
is supplied. Usually this is a simple ccncatenaticn cf the CEMUX
sutput but this pay Fe edited a8s required tc select interacticns
of particular interest.

It then prints cut the nusber of sessicns enccunteced and the

pumsber of thecse where an interacticn with NL# «cccurred
{designated "pcn-trivial"). 1The sessicns are analyzed in some
detail and eighteen parameters evaluated. These are, fcr

example, the nuskter ct cearch statements per sessicn, the numker
of postings fcund ger search statement and the time per line fron
NIN. TIn each case the total, mean anc¢ stancdard deviaticn are
printed (altbougtk thesze may nct te meaningful in all cases). In
addition, a list cf cearch words for which nc pcstings were fcund
and a 1list <c¢f ccemands wuvsed (with an imndication of their
occurrence) are grinted.
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5. Results

As explained previcusly, the data frcm which these results are
drawn were cbtained msainly from the one-vweek experiment early in
1977 since, althcugh different data are available, we decided to
use only a ccosistent set. The data fpresented are vused tc
indicate the tyge c¢f cbjective data which can be cbtained ty the
methods descrited in this dccument and shculd te ccapared ard
ccaotrasted vith the subjective data which may bLe cbtained frou
user reports and cquestionnaires (Ref. S5). Altkcugh a relatively
small set of data is civer here, it 1is cconsistent and serves
sufficiently well tc indicate the facilities which &@may te
prcvided by this smcritcring.

5.1 Unsuyccessfuvl Ipteracticns

Examining first tte sessicns where nc searches were made - cof
which there were 38 -~ we find that there are eight different
reasons. These may trcadly be split intc twc grcups; the first
is when the [frcgrams cn the PLE-9 was unakle tc ccorect tc NLM;
the second is whep the reascn was due to the user. A third cause
was when the EFDE-9 crashead.

Looking at the first qgrcup, we find that NLM was really dcwn (at
least, as far as the PCP-9 cculd determine) a tctal of tuelve
times. This cause meant that thke user would have leen uralle tc
ccnnect directly either and a <similar ccmment applies to the
second cause - "ret trouktle™ - which was fcund c¢cr cpe cccasicr.
Hcwever, the EDF-9 wmight detect this conditicn even if the net
were down for a very shcrt pericd and it might be wcrth mcdifying
the program tc retry if "net trcuktle" were fcund.

The other twc reascns in this qrcug may fte ccnsidered to te
failures o¢f +the prcgras. The first (three occasions) was when
the PDP-9 could ccrrnect toc NLM Lut was unakle tc 1cg in. This
cculd be due to a ruster cf reascns, but the mest likely was that
the port was in such @ state that the prograg was uratle tc serd
the requisite ccmpands to return it tc a suitakble state for
logging in. It 1is [fossikle that an experienced wuser cculd
succeed in logging 1ir (and the user is sc advised) althcugh cn
one occasion when the author attempted this ty hand, it tcck
twenty minutes e€even with the assistance cf the relevant manual.
Pinally, there were twc occasions when there «were insufficient
channels available c¢n the FPLF-9 tc enatle it tc attespt the
ccnnection. This ccrditicn is likely tc ke tramnsient and the
user could re-try ir a few minutes (which, in fact, was dcne cr
ttese occasicre).
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Thte second qgrcup cf reascns fcr secscsions withcut a <search were
due to user interverticn. The mcst ccmmcn reascn (seven times)
was that the user siamply gave up while the prcgras attespted tc
make the conrecticn. Sirce this prccess tcok a relatively short
time (and we discuss the gquesticn of time later), this Ltehavicus
s€eems anomalcus. Cn fcur occasions, the precgram logged in tut
the user was unakle to supply the correct fasswerd and was
trerefore Aisccnrected.

3n *hree occasicnﬁ‘ the user, cn being advised that the [frogram
had been wunable "“tc ccnnect cn its last attempt, decideé nct tc
wait while it retried. It 1is 1likely that, depending on the
reason given by the PCP-9, the user way have attempted tte
cennection mam‘plly, tut we are unatle tc determine that from the
information reccrded.

Finally, on six cccasicrs, the ELF-9 crashed while attempting tc
cennect. On twc <cf these, 1t agpears that the user re-tried
after the autc-restart; on the cthers, cne may assume thkat the
nser attempted tc ccrrect directly.

Or examining the time taken for these csessicans, we discaver that
the longest time ccnnected to the EDE-9 was under sSevep Binutes
with a number takirg akcut ten seccnds (to be mcre accurate, the
maximum was 350 seccrds, the micrimuer e€ight seccrds, the mean 13%
and the standard deviaticr 18). The lcngest sessicns were when
the POP-9 was atle tc connect to NLM kut unable tc lcg 1ir and it
is quite clear frcep the akove discussicn why this shculd te =c.
On the other hand, 1in cases where it is fpcssiktle tc cbtain
definite status irfcrsation (even if <cnly that the PLE-9 was
unable to ccnnect cr its last attempt), the sessicns were of the
order of a minute. From the authcr's experience (and that of
many othear users), this is very much less thanm nct usirg the PLE-
9 facilities, tcgetker with the ccnsiderable advantage cf a clear
cstatus message.

.2 Searches Perfcrmed

There were ten sessicns in which the user managed tc perfcrm «cre
cr more searches and we e€xamine these in detail in this secticn.
It must be emghasised that the statistical significance <cf ter
sessions 1is 1lcw and that we are merely presenting sample data.
Besides examining fparameters of the searches, we are alsc
interested, in a qualitative =cense, 1in the ease of using tke
system. One way in whkich this wmay be dcne 1is tc examine the
numsber of mis-tygings and mis-spellings mwade. OUnfcrtunately, if
lccal editing (i.e. <¢n the PLE-9) were performed - as was
extremely likely with the more experienced users - this is nct
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visible since line reccnstructicn is performed tefcre the grcgran
receives the line. Ecwever, if the user utilizes the NLM editirg
facilities, these may be detected. In the future, this local
editing will te a m@mcre commcn procedure with mcre intelligent
terminals. Fcr this —reascn, the result cf this wethod cf
measurement 1s prcitakly more regpresentative cf the future than a
straight chatracter ccunt with central editing.

In the searches perfcrmed, cnly eight uses were made of the
character delete facility and nc use cf the line delete.
Occasionally (three times), an e€rrcr was nct rpicked up by the
user before transemicssicn and hence the ccemand (€.g. "DIAGRRANY)
vas rejected by NIM. 1Ir all cases of deleting characters, the
error was merely a single character mistyped (although in ane
case, the 2rrcr was nct detected until the end cf the 1line ard
many characters bad tc ke retyped). This is indicative cf eitner
a high degree of care or cf use cf the UCL editing facilitiecs
and, in fact, 1is gfrcbably a ccmbinaticn of both. <Cne would
expect the fcrmer =<since the searches appear tc have Lsgen
performed by the intermediary ard nct bty the requester; since he
is not necesarily familiar with the search terss, it is likely
that consideraktle care ¥ill be taken.

E¥amining the parameters cf these 1interacticns, we find sone
considerable variaticns. These parameters are sumsarized in Fig.
5. Some of thte meanings cf the teadings may nct be ccupletely
clear and «e explain them in detail telow.

Tbte first cclump refers tc the number of searches cperfcrased; if
the same search was perfcrmed cn bocth the MEDIINE and CAMNCERLIDME
files, this was ccunted as two searches. The rumber «cf secarch
statements (SS) refers tc tke actual nusber, excluding any
ccmpmands which were given. The maximum numkbter cf s€arch
statements per search was twelve and the averaqge was aktout seven.

1)
I}

The number of MeSH terms wused averaged abcut o©ne fer h
statement; the fairly lcw numler is due tc the nunmkter cf searct
statements which ccpnsist of, fcr example, "1 AND 2", i.e€.
combinations cf previcus search statements.

SEar
=€ ]

As stated earlier, search statements may ctnsist cf a nusker cf
terms (either MeSH terms cr the number of a freviocus search
statement) connected together with AND, CR c¢r ANC NOT. These
were used fairly cften, particularly fecr the lcnger searches. In
general, more ccnpectives wvere used for CANCERLINE than for
MEDLINE searches.

The heading *"Ccmmands" cgives the nuskter <¢f Jdifferent «ccammards
given (where, fcr examgle, "PRT"™, "PRINI"™ and "ERINT FULL" would
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be considered tc ke the same ccgmand). In general, very feuw
commands were used. 1There are twenty-three pcssikle ccmmards, cf
which the highest rusber used was five. The most ccmmon were, as
wculd be expected, "ERINT", *STCP" and "FILE"™ (tc change frcm
MEDLINE to CANCERLINE and vice-versa). "DIAGRAK" was used fairly
cften as users were asked to cenerate a diagram cf their search
cefore printing tke citaticns, Lkut the cther ccmmands were used
very rarely. The <¢nes wused wvere “SUBHEALDINGS"™, "“EXPLAIN",
"NEIGABOR", "NEWS"™ and "ERASEALI", the <cthers being ccmgletely
unused. EXPLCDE, which is not strictly a cosmand, was use€dé cnce.

Finally, we lcck ncw at dJata which e «can ccmgpare with the
Frevicus year (Ref. 1). These refer to such parameters as the
number of lines and characters in each directicn. In general,
there 1is not much difference and such difference as there is may
well be attritutatle tc the relatively lcvw nusker cf interacticns
mcnitored here. The ruster of lines received frcm NLM averagei
262 per sessicn (freviously 374) and the nuskter cf <characters
5220 (6344) giving an average number of characters per line of 2C
(17). Similar fiqures for the wuser's interacticns are 394
(1218), 34 (98) apd 12 (14). The ratioc cf lines frcm NLM tc
lines from the user is the same as previcusly, ramely eight.
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Searches SS Terms Ccnr Ccem NcC M1 Uc Ul Time
1 7 4 7 2 1541 124 178 23 1€:C9
1 6 7 4 4 5832 249 267 34 12:24
1 1 3 C 1 1373 55 €62 10 3:24
2 7 13 S S 4177 248 z41 37 15237
1 4 3 3 2 748 74 8¢ 13 €s4¢
2 15 1S 15 S 6335 1359 417 30 23:07
6 45 4c 3C 5 17476 1C09 1542 98 £9:28
1 4 8 1 2 1948 123 120 16 6:27
2 15 1C 7 3 7339 404 250 32 16:4¢%
2 13 z1 13 S 5427 376 770 49 z3:C8

Figqure 5: Paranmeters for Successful Sessicns
INDRA TR-40 Access to an Infcrmaticn Retrieval Systen




- 21 -

6. Compariscn ¥ith Ecst Cffice Pcnitcring

As we mentioned akcve, the BFC acnitcred use cf the dialup 1lines
during the one-week experiment we conducted. 1In this secticn, we
discuss the results cf their mcnitcring and, wvhere applicatle, we
ccmpare these resylts with those which we cktained.

The BPO monitcrirg ccnsists c¢f pncting when €ach call is made and
broken. This is ther amalyzed and varicus results tabulated. We
now describe the resuvlts which are availatle ané¢ the values <cf
the various fparameters.

First, the entire data for cne day is analyzed and the tltusiest
hcur noted and the data for this hour printed. This is dcne fcr
twc parameters. The first is the port usage (erlangs) amd the
secend the <calling frequency (numkter cf calls). 1Irn the fcrmer
case, there is little ccrrelaticn between the rtesults for the
various days. 1In the earlier part of the week, the tusy hcur was
in the afternccn (1745 to 184S cn Tuesday) while at the end, it
was in the  mcrming (1115 to 1215 c¢n Friday). As far as tkhe
frequency of calls, tke ftusy hcur correlates well with that
mentioned abcve cr three days, Lut dces not cn twc (Wednesday and
Friday). As we dc nct have the full results, ktut only the tusy
hours, it is difficult tc see why this cccurred.

The same paraseters {erlangs and call frequencies) are alsc
calculated fcr a numter of fericds. Theése are the feak rate
charge (0900 tc 13C0), the standard rate charge (0800 to 0SCC and
13C0 to 1800), the daytime (0BCC tc 1800), night (1800 tc C8CC)
and finally, the Zz4 hcur fpericd.

The correlaticn between the calling rates and calling frequencies
is much clearer in these periocds. It is werthky cf ncte that the
values on Tuesday scrrings are ncticeably 1lcwer than c¢n other
mcrnings (by mcrning, we are considering the peak rate time) ard
this is explicalkle by the fact that NLM is unavailable on Tuesdeay
mcrnings and hence any line wusace is due tc cther userse cf
ARPANET. Alsc, the values cf tte parameters cn Friday night is
much lower thapn <¢n <cther nights, as might be expected, tut is
ccopensated fcr Ly ar increased tsage during the afternocn.

A similar pattern is ncticed fcr the average call duraticns.
This 1is very significantly lcwer cn Tuesday scrring andéd Friday
nioht; this implies that the length cf calls fcr NLM users is
lcnger than fcr cthers.

Let us novw compare these results with those we have <cktained.

First, it <shoulé bte made clear that we are, in fact, measuring
slightly different quantities apnd that, in «c¢rder tc @make a
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cceparison in a ruster cf «cases, it is recessary tc €xercise
judgement which may rct always Lte wvalid. Tc give a simgle
example, a wuser cculd make a number cf attempts tc ccnnect tc a
Hest during cne teleghcre call. The BEC wmconitcring would note
this as one call whereas CUES wculd ncte it as a nusker cf
attempts to ccnnect. The cutput from CUES wculd shcw this as the
same user (hopefully he would nct chkange tis user rame) cn tkte
same port and hepce it wculd Le reascnable tc assume that it was
only one telephcne <call. However, this is nct necessarily tte
case and it is wcrth resemtering that we and the BEC are, in
fact, measuring slightly different data. Ancther proktler is that
we did not measure fcr the entire week =since the ccamputer was
needed for cther purgpcses cn scme occasicrs ané hence there are
times when we are unakle tc validate the data. Furthermore, the
PDF-9 crashed cr a number of cccasions and there is ctvicusly a
lcss of data in tlese cases.

However, with these fprcvisos, thtere is a reascnable ccrrelation
btetween the data as measureé¢ Lty the BEC and curselves, exceft
that, in the case c¢f the number ¢t calls made, cur figures are
ncticeably 1lcwer than those recorded ty the BEFC. This may well
be due to calls teing made (for example, wrcong numkbers) which
were not interceprted by QUES. It 1is wcrth ncting that the
average call duraticr as peasured by the BFC ccrrelates well with
the average cf thcse shcwr in the tatle above, althcugh with such
a relatively small number of data, 1little <sigrificance Bay Le
rlaced on this.
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7. Conclusicns

Initially, the reascn for imglementing the ccorlex systern
described in this Repcrt was tc overccme the r[problems cf
ccnnecting tc NLM, that is, tc perform some c¢f the functicns cf a
network access wmachine. Tcwards the end cof the froject, it was

decided to extend the facilities to thcse «cf a petwcrk
measurement rachine in crder tc determine those facilities which
cculd be provided eacsily Lty suct a systen. Since wmany cf the

mcnitoring facilities wculd have been prcvided ty a suitatle Host
system (but were nct provided ty NLM), it was decided nct tc
expend much effcrt =since the British 1Iibrary had decided to
implement the BIAISE system on which such &=®mcpitcring cculd te
dcne. However, tlis Report has shcwn sope sample measurements to
indicate those which <can <e€asily Le vperfcreed. It =must ke
esphasised that the data shown here are cbjective and should te
considered in ccnjuncticn with tke sutjective data cbtained frcea
guestionnaires ané similar methcds (Fef. 5).

Ovr ccnclusions may bte rrckem dcwn intc twc areas. First, there
are conclusicns related to the use cf the NLM syster ard these
must ke considered it ccnijuncticn with the prcject reports (e.g.
Ref. 5). Seccndly, we must consider the ccnclusicns with regard
tc the use of a mediating system ("Network Access Machine") such
as the PDP-9.

It is clear from the results of this survey and frcm Ref. S that
mcst searches were carried cut ty the interrediary whc should ke
relatively exrerienced in use ot the system and hence a 1lcw
number of errcrs and a high data thrcughput are tc be expected.
This is borne out Ly the results.

However, perhaps the mcst interesting statistic, is the relative
paucity of the ccrrand set used. Whether this was dve to lack cf
krcwledge of the effect of the ccmmands or the fact thkat the
wethcd of wuse <cf the system did nct regquire use of the others
cannot be determiped. 2ncther significant fact was the relative
simplicity <c¢f tke =search statements (i.e. the 1low use of
ccnnectives). This may well have Leen due tc the ease cf shcuirg
the search tc the end-user, brcken dcwn in this way.

It is clear from comments from wusers that the FLPF~9 greatly
simplified access tc NIM. This otvicusly wculd nct ke true irn
the case where the Hcst were accessitle in a wmcre reliatle way
which would =enatle users tc access it easily. Fcwever, certain
facilities prcvided ty the PDP-S wculd be <¢f ccneiderable use,
even in this «case (e.q. access to lccal tire and cconnect time)
and, if there were mcre than cne ccmputer tc Le accessed, the
PDP-9 could rgperfcrm the functicns cf a NAM and give the user a
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unified methcd cf access to the varicus machines. In additicen tc
the ease of use, the provision of local e€diting {and, fpcssitly,
octher local functicns) shculd reduce the netwcrk traffic (and
hence the cost).

In addition to the network access facilities, the PLP-S gfrcvides
mcnitoring facilities. This report bas shcwn hcw the FLE-9 has
teen able to evaluate many aspects cof the interacticn. It scse
cases, this wculd dvuglicate pmcnitoring gferfcrmed at MNLE; in
others, specific fparameters could te examined.

Thus the project tas shcwr the value <cf fprcviding a @mediatircg
computer for such access, allcwing btoth access and mcnitcring
functions. Many frcilems wvere e€nccuntered with the develcprment
of this system, bcth with thte ©use of magnetic tape and the
interface to ARPANET. At the end cf the prciject, thte fcrmer had
been overcome and the latter significantly reduced. There were a
number of develcgments which had Lteen considered rLut nct
implemented (fcr example frce kncwledge cf the time cf day, the
time of access and the place frcm which access ere made, the
teleghone ccst «c¢culd be calcuvlated) and these wculd te of use
were such a systes to Fte 1implemented fer a production
environment.
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AFPENDIX I: MHcw_tc_ Access FEDIINE via AREANEI"

This Appendix reprcduces the text cf a Ncte which was distrikuted
tc all authcrised wusers of thke NLM systes via the UCL ncde cf
ARPANET. Althougbt it is, tc a certain extent, a repetition of
matter already &@menticned in the main text, it was thcught
werthwhile tc regrcduce it in its entirety. The only
medification has teen tc remove any confidential infcrmaticn such
as the TIP telegphcne runmber.
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Fcw Tc Access PMFDLINE via AREANET
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ABSTRACT

This Note gives a brief descripticn of how tc access MECLINF via
the UCL node cf ttke ARPA Computer Netwcrk.

Cept. cf Statistics and Computer Science

University Ccllege lcendcn

N.B. The infcrmaticn contained in this dccument is CCNFIDENTIAL

and is cnly fcr use by avthcrised AFPA/MELCLINF users

INDRA TR-40 Access tc an Infcrmaticn Getrieval Systenm




1« Introducticn

e e S - - -

This Note gives a Lkrief descripticm cf how tc access MEDLINE via
*he UCL node cf the ARPA ccmputer network and indicates action to
be taken in the e€vent of faults. It dces not give any
information cn the use c¢f MEDLIME; for this, please see hef. 1.
A "facts card" «ccrtaining a summary of the ipnfcrmaticn im this
Ncte is also availatle (Ref. 2).

The descripticn cf the methcd of access is given step-by-step and
it 1s hoped that all the commchn errcrs are pcted with each stegf.
Hcwever, fcr mcre exctic errcrs, there is a <shcrt section on
errcrs 1in general. The first part of this Ncte ccvers the
conventional methcd cf access, namely tc ccnonect a terminal
attached to the Lcndon-TIP, usually via the switched telefphcre
network, to a pseuvdc-terminal cpn the National Pureau cf Standards
TIP. However, we have develcpec¢ a program which runs or a PDP-9
at University Cclleqge which avtomates the LCGIN fprccedure and
this is also descrited.

2. The Commupicaticns_Systea

The ARPA netwcrk is a heterogenecus, packet-switched, distrikbuted
ccmputer netwcrk whict has cver 50 ncdes, mainly in the
ccntinental USA, ccnnected Lty widetand leased telephcre lines
(tyrically 50 Rbgs). There are two satellite 1links on the
network, Hawaii ard MNorway. Thus the user accessing ¥FLLINE gces
via London, Ncrway apd Washingtcn. In the e€vent of a 1lire
failure between Lcndcn and Washingtcn, there is, at present, the
pecssibility cf messages bteing re-routed via ancther satellite
link. This gces frcm the Lcndcr-TIE tc a SINP (Satellite IME) at
Gcenhilly, Ccrnwall and thence tc Washingtcr. Hewever, this lirck
is, in fact, part cf a satellite network and will only grcvide an
alternate route tc the NCF5AF line fcr the next few mcatks.

The UCL node of the AREANET consists of a TIF (Terwinal Interface
Message Processcr, a mcdified Hcneywell 316 ccmputer) whicu is
cecnnected to three "host" computers and can Ftandle wup tc 62
teletype 1lines. It is currently ccnnected tc twc EDP-9s and oue
PCF-11/35 computer at UCL. The first EDP-9 (Hcst 42) is alsc
ccnnected tc the Butberfcrd Latcratcry (RL) 3€0,19%; the seccnd
will ke described belcw (Bcst 1C€). The PCE~11 (Hcst 234) acts
as a gJateway tc o satellite network. The petwcrk address cf tte
TIP is Host 170. OCn the T11P, we have dial-up fpcrts at 3CC,23CC
bgs and 75,1200 ks (inputysoutput).

Fcr more details cf the UCI node, reference is nmade tc {3).
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(i) Dial thke ©CL TIP (C1-xxx xxxx). Ycu should cttain a
carrier =ignal. 1f the 'phcne rings, wait amd ycu will get
either a reccrded meccage explaining why (usuwally the line tc
the USA is dcwn; fpcecikly tecause all fpcrts are in wuse) cr
someone at UCI will answer it.

{ii) Turr tte @cdem tc "CATE” and type capital-F cnce cI
whatever «ctber character ycu have been told by UCL staff
{cince the character depends on the tersinal type; mcst Sust
require the E). 1The TIP shculd regly:

ICNDCN TIE 371 #: 7C

whoere the first numter is the TIF system versicn runter acd
the second is the pcrt number.

If you get unintelligitle ctaracters cut, it means that the
TIP has made a mistake in deducing the type of terminal ycu
are using. 1Tris can cften te caused by ncise cn the line or
by your typing a wrcng initial character. If ycu Fkave ar
acoustic ccupler (e.qg. a Minipcrt), the rcise cf shutting the
i1 15 usually encugh to confuse the TIP. If sc, fress the
BREAK key and type the E again. If this dces not work, bhang
up and try again. If there is nc respcnse at all, check your
terminal - it may te in ICCAl mcde !

fiii) If the ICMCN-TIP mcpnitcring service is not cferating
(see Secticn < if it 1ieg), type the fcllcwing sequence of
instructicns:

aH 147 ccnnect tc NES TI1P

a8 P S 134CCCC:3 se€t receive sccket numker

@5 T S 1340CC02 set send sccket npunker

®E L set scde (echc lccal)

ar Flush any characters in tuffer
ap B Cpen bcth halves of ccnanecticn

The TIP shculd give nc respcnses until the end when it shcould
type: T

CFEN T
CEEN b

This may sometimes te replaced ty:

CFEN T R
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or just
CEEN

The differences are due tc the timing cf the cperirc cf the
transmit and receive sides ¢f the ccnnecticn. If it either
does nothing cr types CLCSEL, there is an errcr; e€either the
socket you bave chcser ics already bteing used or it is not
connected tc NLE. If 1t does nothirg fcr, say, half a
minute, tyre @C and then try again with a different socket.

The "134" in the sccket pumker (N.B. It PUST be the sanme
number fcr the receive and send halves c¢f the ccrnecticn) may
ke replaced ty 136, 149, 14z or 144. The twc 1lcwer numfers
operate at 1C characters per seccnd, the cther three at 30
cps and it 1is advisatle tc wuse «cre <cperatirg at tte
appropriate <cspeed fcr ycur terminal if gcssible. If this is
nct possible, usirqg a 30 cps socket with a 10 <cps terminal
can lead tc lcss cf characters and other subtsequent errors.
However, if it is fcund that characters are lcst usirg a 30
cps socket, this shculd te ctviated using cne at 1C cgs.

(iv) The system at NLM, IBM'S TCAP will then type:

PLEASE ENTEE /LCGIN
Do as it =says, tyge /LCGIN {N.E. ipcludirg the slask),
fcllowed ty a carriage returr and the system will frcmgt ycu
for your userid which should then ke typed. 1The systes will
then say BELLC FROM EIHILL 3:.

If the system fersists in repeating the atcve message, either
completely cr partially, tyfpe

aF L
fecllowed ry twc carriagye returus, then prcceed as akcve.
(v) At the end cf the sessicn, tyfpe:
"STCE"
(N.B. Include the invertéd ccmmas). The prcqgrar will ask ycu
to enter an @ sign for every "intellectual" search. However,
this 1is the 1TIP's attenticn character and sc, fcr the TIE to

transmit cne a@, ycu must type a pair cf thea.

fvi) When TSC has logged ycu cff, tyge
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to close the ccponecticn tc NLM (the TIF shculd reply CICSED
cr similar), ther hanq uvwf yctr phone.

4. Errors

There are a numkter cf faults ttat canm cccur sc the frccedure is
nct as simple as that cutlined above and it 1is difficult to
indicate the cceglete 1ange cf possitilities. 1In general, the
sclution to any prcblem is tc try again, frcm the previcus step
if possible. For example, the ccnnecticn ray suddenly clcse. It
this case, re-ccnrect tc the same =<sccket and ccntinue exactly
where you 1left c¢ff (althcugh ycu might get a spuricus messace
saying that there are nc fcstings for the keywcrds CFEN and
CICSED) .

The only other relatively ccmmcn proktlem is that the «ccrnecticr
may go down while ycu are ccnnected. This will te indicated Lty a

HCST NCT RESECNDING
or NET TRCUELE

message. In that case, the scluticn is tc try again later,
although you will te tilled for an extra 15 minutes cconnect time
which you did rnct use. However this is unlikely as cur lire
availability is arcund 98 - G99%.

5. The LCNDCX-TIE Pcrpitcring Service

Part of the research «¢f +the INDRA grcufg 1is ccncerned with
mcnitoring of AREANET usage and this is dcne (in fpart) Lty mears
of a program rurrirg ip cur second ECP-9. This prcgram is not
run all the time, kut is usually running ir the ®mcrninges.

The program wcrks in the fcllcwing manner. Wher ycu dial vp tle
TIP, the pcrt tc wbich ycu are attached is in a state known as
"hunting", that is, it is waiting to find cut the speed «cf ycur
terminal. When ycu type the capital E, it gces intc a mode whica
allows another user tc te connected to ycu and this is what the
PLCP-9 does. In fact, it attempts tc make the connecticn every
tuc seconds and fails if ycur fort is in hunting scde. Wher it
connects to ycu, it asks questicns (see belcw), then disccnnects
and allows ycu to carty on in ycur ncrmal way. It attespts tc
reconnect tc ycu after Z0 seccrds and cannct if ycu have either
put the phone dcwe cr have connected tc the hest you want. It
then tries tc ccaorect tc you at two seccnd intervals urtil it car
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dc so, then it refeats the gquestions (sliqhtly mcdified).

When you first attempt tc lag in tc the LONDCN-TIP, the gquestions
you are asked are your surname, your TIF password and the BRost
you wish to access. 1The reason for your surpame€ is that if
anything goes wrcng, we kncw who to get in tcuch with. ELEASE
put your real surrame, although this is nct checked at the
mcment. You will te allcwed one wrcng attempt at the TIF
password, then ycu will be discconected. Fcr the Hcst, either
147 or MEDLINE will ke accepted. When the gquestions are asked
the second time (after you disccnnect from NLM), ycu will cnly te
asked the numker cf the next Host you wish tc access.

Tc save time, when asked fcr your surname, Yycu Bay e€enter ycur
surname, TIP fpasswcrd and Hcst number, separated Lty *'slash’
characters e.q.

SUENRME > STCKES/UCL/ 147

As can be seen frcm the akcve descripticn, it is nct easy tc
ccanect to NLM usirg the standardé procedure, due tc the fact that
NLM 1is not ccnrected tc ARPANET in the usual mapner. Alsc, in
the case of any prctlems, it is very difficult tc get accurate
status informaticr.

Tc overcome these prcktlems, we have develcped ancther Ffrcgrarm
running on cur PCP-9 which connects the user tc MELILIINE easily,
selects a suitakle IC and gives specific status messages, as far
as it 1is able. Alsc, the methcd of accessing the prcgram is tc
simply state that cne wishes to use MELLINE cr Hcst 147 tc the
mcnitoring prcgramr descrited abcve.

The program keeps up-tc-date status infcrmaticn atout EETLIRNE
either by remembering the status of the last ucer tc ke ccnnected
or, if there are rc wusers, by ©fpclling the forts every five
minutes. When answering to the w@cnitcring gfprcgram that cre
wishes to use MELLINE, the prcgram is called and states the 1last
known status. If PELCLINF was availakble, it attempts tc make the
ccnnecticn, trying all five ports in turn. If successful (and if
it finds a fcrt 1in a peculiar state, it attempts tc ccrrect
this), it asks the user if he wishes tc chccse an ident. If not
{denoted by carriage return), it will chccse cne that is nct
already in use and tell the user tc which pcrt he 1is ccnoected
and the ID he 1is wusing. The prograw is then nct seer Lty tte
user, except that it mcdifies scme cf the replies frcm NLN,
sfpecifically deleting the promgt PROG: and replacing the prcmgpt
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USER: by the mcre ccrventicnal »>. Alsc, unseernr Lty the user, tte
program is perfcrsing certain mconitcring functicns.

A typical scenaric is shown in Appendix 1.

There are a number of useful cowmmands whick may ke typed &t ary
time while the UCL MEDLINE fpicgram is running. These commands
ate intercepted ty the EDE-9 4anc¢ not sent tc NLM ard thus car
even be sent whten NLM is awaiting an answer frcm the terminai
There are two sets cf commpands; the first =start with the '%°
character and arxre dealt withk Lty the EDE-9 network software.
These are used tc get help informaticn aktcut ¢thke =system arnd
status informaticn aktcut the EDP-9. Currently, there are tuo
such commands:

%H XXX,YYY Help infcrmaticre
%S Status informaticn

In the case c¢f the %P ccmmand, trke XXX i1s a tfilenanme (currently
the names are GATEWAY and PFECLINE; cnly the first three
characters need be typed). 1I1f the ',YYY! is cmitted, a 1list of
the headings of the file is typed. These headings are tten used
as the 'YYY*., Fcr example, if %H MELC is typed, one c¢f the
headings 1is 'Features...' and to ottain this infcrmaticn, tte
ccemand %H MEC,FEA shculd be typed.

The second set cf ccamands start with the '"#' sign and are dealt
with by the MEDLIME program. Tlrere are currently five cf then:

#C Print time lcgged in

M Set up initial message

$S Prirt status informaticn

1 Frint current date and tire
#X Cancel initial message

———— s e s s e e . . W . e i . e — ————— ————— ———————

b O A —— e sSEsa

7. Sending apd_Feceiving MAIL

In a project such as this, there are sigrificant gictlecs
cemmunicating with mary users quickly. Furthermore, if it is
necessary tc give technical infcrmaticn, the telephcne is nct ar
ideal medium. Therefcre, we have set up a set cf files* on - the-
ISI PDP-10 which wusers may interrcgate cften and which are
updated regularly by the authcr. Ccnversely users may append
messages to a sisilar file. To read the MAIL file, the fcllcwing
should be tyged (after having given 86 as the Host if the
mcnitoring program is running):
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aC €€

login uk xxxX <csfpace>

msqg

ha tc tyre all headings

t£3 to type message 3 (for exasgle)
q tc exit

LCGC l1og out frcm 1S1

ac Clcse the ccnnecticn

in the above, <sfpace> means fress the space bar. All the systen
rrompts have kteen remcved, althcugh, when using the system, it
should be fairly cbvwicus where tc type the apprcpriate commands.

Tc send messages, a sisilar prccedure is needed:

a0 f¢

login vk 3x3x <space>
sndesg

KIRSTEIN

AVS3@aLONILCN

Test message

ATTN: AVS

This is a test message
<ctrl-2> i.e. fpress CCNIEKCL and 2
LCGC

ac

Ckviously, receiving and =sencing of messages may te ccubined.
Wrhenever one receives the @ prcert from ISI, cne€ can gc irtc tkhe
SKDASG or the MSG suksystems. 1The procedure descriked atove is
extremely brief ard is given in consideratly mcre detail in the
apgropriate User Nctice.

INDCRA TR-40 Access tc an Infcrmation Retrieval Systen




(]

)

=
]

. - v - —— e - - ——

This Appendix shcws a tygpical interacticn with the LCMCCKR-TIE
mcnitoring program, including examining MAIL and <cending a
message. Alsc, this bhas been slightly edited tc fit the page
layout.

LCNDCN-TIP MCNITCFING SERVICE

SORNAME > STOKES

TIP PASSWORD >

UCL

HCST NUMBER > 147

W#HEN I LAST LCCKEL A CCUPLF OF MINUTES AGO, MECLIINE WAS AVAILAEILE
TERMINAL (FAST CF SICR) >slow

PIEASE WAUT WHILE I TFY TC CONNECT YCU...

TEYING PORT #1134

1L >

YCU ARE NOW CONNECTEL TC PORT #134 AT MECLINE AS USER NLLCZ
NI® PASSWORD >

HELLC FROM EIHIIL:.

* v m e sesnme e

GCOD-BYE!
ac
CLCSED
CEEN R
OBEN T

LCNDON~TIP MCNITCFINC SEFVICE.
NEXT HOST NUMEEE CE RING CFF NCW > 86

Ok -~ BYE
CLCSED
aC 86

Trying...
Cpen
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ISI-TENEX 1.33.3, 1IS1-SYSTEE-A EXEC 1.53.7
@ICGIN UK XXXX
Jas 25 ON TTYZz 12-LEC-76 C7:30
EREVIOUS LCGIN: 13-LEC-76 07:1C
TENEX WILL GC DCW¥N THOD 12-1€-7€ 220C TIL FRI 12-17-76 0500
FCR PREVENTIVE MPINTENANCE
YCU HAVE NEW M2IL
DMSG

MS5 -=- Versicn cf 1 Afpril 197¢
type ? for helg, ? 4 for news

tast read: 30-JCUN-76 05:23:31; 58 msgs, 27 disk fpages
You have 0ld messages which are *Nct Exarined®

{~type all

1 7 HOV 197¢ KIKSTEIN Medline Mesages

2 i1 NOV 1976 KIFSTEIN at SEI-AI Mcre MEDLINE Prctlers
{-type 2

Mail from SRI-AI rcvd at 17-NCV-76 C438-ED1
Date: 17 NOV 1976 Q44C EDT

Frcm: KIRSTEIN at SRI-AI

Subkject: More MELIIMNE EFrotlems

Tes: uk at IS1

CE = avs at L[CAMCCH

ATTIN: HEDLINE
e e ae s NGO TAR

<-quit

Warning: Some Messages are 'Not Fxamined' (Ccnfirm) Yes
Gecedtye

aSNDMSG

Tc (? for help): KIESTEINZISI
cc (? for help): avsa@lONCCN
Sukject: Test Message

Message (? fcr helg):

ATTN: AVS

This is a test message
|2
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Q.S.?,carriage~return:

kirstein at ISI -- ck

3vs at LONDON ~- ck
! 311 CGQ

KILLED JOB 25, USER UK, ACCT INET-UK, TTY 2z, AT 12/13/77€ CT4E
§ USED 0:0:19 IN C:1€:0:

2 C

CIGSED

CFEN B

OFEN T

LOCNDON-TIP MCNITCFINCG SERVICE
NEXT HOST NUDMEEF CFE BINC CFF NOW >

{User then rarg cff)

The various vprcgrass used 1in the abcve examples are liaktle tc
change at shcrt nctice. FHowever, all users will te nctified via
the NSG system cf such changes and, as far as pcssible, they will
e made self-exglanatcry. In case c¢f any Gprctless, tyfe a
question mark and ycu will te given whatever cn-line help is
1vailable.
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Ol=-xxx xXXX%X TIF Telephcne nuster

01-387 6768 TIF Comguter Eccm (direct 1 ne)
01-387 7050 x 3237 A V Stokes (rccs)

01-387 7050 x 817 " {ccmputer rocnm)

01-959% 6665 o {hcme)
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There are a few extra 7TIP ccrmands which may be cf scme use in
certain circumstances. The fcollcving is a shert list. In. . a1l
cases, the full ccrmavwd is shcwn, but cnly the first character of
each word need by typed.

e¢Protocol Tc Transwmit OCpen the transmit half cf the «ccronectico

éFrotocol Tc Receive Ofren the receive half c¢f the «ccnnecticn
These twc ccpmrands may te cf scuwe use in
the case where the NBS TIF sends a messaccs
such as 'Host Ltroke the ccnaecticn C(fen
1'. The uvsual &@F B ccmmand is simply the
comtinaticn of these twc ccamands.

@fFlush Flush all the charactets in the TIP's
tuffer. This fperforms a very crude form
cf editing, Ltut is of little use¢ since the
user 1is nct aware ct which characters are
still in the TIF's tuffer. 1t may Le «cf
scke use 1in corbinaticn with the next
command.

#Transmit On Linefeed Transmpit tc NLM at the end cf each 1line.
This ccmmand dces nct in fact dc what it
appears. It tells tte TIP tc transmit at

the end cf each linme if_it_can_dg¢_so. If
it needs to transmit befcre, it will do
S0, This command cuts dcwn the cverheads

in the netwcrk slightly.

iEcho Local The wusval echc state. The tecsiral
chculd ke in full duglex and ‘the
characters printed are, in fact, «echoed
frco the TIE.

@Echc Ncne The cppcsite tc @E L. The TIP echoing is
switched «cff and the cnly way to s<e what
is being typed is tc gut the termicat ir
HALF-CUPLEX mcde. These twc ccmmands
tcgether rmay te useful ir the case cf «tte
terminal pprinticg ccrrupt characters. Ey
using themr, it is fcssibtle tc determine
whether the fprchlem ic in the transmit cc
the receive side.

dReset Resets the terminal tc the state it was
in after dialling wufp the TIF Lut before
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typing tkte E. Therefcre, the wusual next
step to this command is tc type a cagital
E (or whatever the agpprcpriate character
is for ycur terminal).
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C9.14<
47.74<
47.8%<
4e.2E<
48 4E<
4¢€.8R<
S1.8E>
51.9E<
52.0E<
€Ze1E<
52.9%<
€3.CEL
€5.1C«
C€E.2C>
ce.3¢>
€C¢.3C0>

1 MECLINE PRCGRAM VERSICHN Z.11

0SHJL ICE 147

05SHJL ICE 147

WHEN I IAST LCCKED A FEW MINUTES AGC,§
MECLINE WAS AVAILAELE

TERMINAL (FAST CR SLCW) >

f

PLEASE WAIT WHILE I TRY TC CONNECT ¥YCU...
TRYING ECRT #7144
TRYING ECRT #144

/LCGIN
/LOGIN

Access tc an Infcrmaticn Retrieval Systen




AGPA
BL
BIL
BLRD
bgs
CAIC
HEE
INE
INDRA
ISIT
MEDLINE
NAM
NBS
NLM
NEF
PSTWN
RI
RSRE
SINP
STEIN
TIP
UCcL
0CLA
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ACECHNYMS

Advanced fFesearcht Frojects Bgency
Eritish Litrary

British Litrary, lending Divisicn
British litrary, BEesearch and Levelcpment Lept.
Eits per second

Ccuputer Aided Design Centre (Cambridge)
High Ererqgy Physics

Interface Message Frocessor

Interfetwork Cisplay and Remcte Access
Infcreaticr Sciences Institute

MELLAFS Cn-1ine

Netucrk Access Machine

Naticnal Bureau cf Stancards

Naticral Library of Medicine

Netwcrk Measurement Machine

Puklic Switched Telephone Netwuwcrk
Futherfcrd Latoratcry

Rcyal Sigmals and Radar Establishment
Satellite Interface Messaqe Prccesscr
Shcrt-Tere Experimental Infcrmaticn Network
Terminal Interface Message Frccesscr
University Ccllece Londca

University of Califorria at Lcs Anqeles
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