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ABSTRACT

This Report describes an analysis  of the access made to
the  Nat i onal Library  of Medicine  databases , p a r t i c u l a r l y
CANCERL IN E and MEDLINE , by a group of users in  the  U K .
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1. 2~~c!icfl
In a previous riçcrt (Ret. 1) describing the INt~ A me asure m ent
project, we me nticr e d varicu s aspects cf the prcgramne . One such
aspect was mea surement Ct the use of the Naticcal Libtary of
me dicine INL~ ) system; due tc data not being availa b le at thE
time of writing that report , it ~as briefly descri bed b ut only
sampl e results were given. This report rectifies that ciissicn.

As it is preferatle that this report be as self— ccntained as
possible, it rei tera tes some descri pt ions p reviousl y g iven in
Ref. 1, pa rticularly reqarding tbe system itself.

TN DRA TR—L$ O Access to an Infcrmaticn Retrie val Systea
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2.

~n 1973, the Erit ish Lib rary Research dnd Cev elcpm ent C~ pa r tm€n t
( E L P D ) , ther the Cttice f o r  S c ie nt i t i c  a n c  T ec~~n i c al  I n t c r m a t i c r i
(C~ TI), began a cc .pre~ ensivc pr cqra ,m e cf research into
ic fo rua~ ion retri evdl by means of on—line comp uter systems. Ibis
~rc1ect consists Cf three phases and it is with twc aspects of
th~ s~ort term prcject (STEIS) with which we are ccr .cerned it
this r~ port (Rets. 2 and 3). Cn€ ccnsisted cf an appraisal of
.everal on-lire systems . Cf t k€s€ , one — REC L INE — was accessed
via A RPA ME T and , it additicn tc providing dccu ien tatic n and
advis ry services (Ref. 14) , we provided access and evaluated
usage in -ald it icc tc cther usaqe of A?PA NE 1. Ibis is des crit ed
in cleti il in R’~t. 1.

r b ~ ~econ1 aspect ccnc erned an eva luaticn Cf twc laiabases at b L M
- C A N C ? R L I I i E a n d  P . } E I I h E  — and the ~ackgrcurd tc this pt cject is
l es c r i b el  in R e f .  ~~. In addition tc the facilities already
~€n ti on c~1, we develcp ed extensive me a sure m en t tccls ard , by U S E

~f these, evaluat ed the U S P  Cf the !~LM system. In partic ul ar , we
ccnlucted a week-lcrq Experi m ent which € n able d us tc ccllect a
rcasonable hcdy ct data ard it is thi -~ tha t form s the basis of
this repr rt al thcu qb ctb er availab le data are irclud ~ d. In
i~~~i’jOn , the usage cf the h al—u p lines tc the LCNC CN—II P was
i’nitore~1 by the Pcst Cffic e and we m enticn relevant lata
‘~btaioed from that m cn itorin l .

Itt CR A TR—40 Access tc an Infcr .aticn Retrieval Systei
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3.1 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

A t  U n i v e r s i t y  CollEge Lcndcn , a ~CF—9 is cc rrLe ct e d tc the A R PA
Interface M e s S a g E  ~ r c c es sc r  (IPP) v i a  a V e r y  t i s t a n t  h o st  ( V C H )
intertace and the aeasurem ’~nt p rcgrams re sid e in thi s Hcst .
There are twc ma~ cr m easurement prcgrams , CUES and ME CL INE . Both
arc written in Eatb age (Ref. 6)

cUES is intende d tc interrogate users of the Lcrdcn-TIP . ~her a
user liaI~ up the TIP , CUES intercepts that user and asks his
various questicns . A typical scenario is shcwn in Fi~ . 1.

LO~ CON-!I IE PC~ 1’rCRIN G SERVICE.

SURbA ~ E )stckcs
T I P  P A S 5~I O R C  ) x w x
PA SSWC~ E U t i K N C W t ~ — BFEtsTER >uc l
FIOSI N U P E E R  > 4 2
OK - EY E
Clc s€d * message trcm the TIF

~O 42 * user ccnnects to host

ac * ci se ccnr€cticn tc host

Opet * message trcm TIP
NUT HO S T N~~M~~E R OR R ING C?? NC~ )

Figur e 1: A Typ ical C t J € S  Scenario

The data record ed by QUES , tcgether with varicu s ccntrcl data ,
are punch ed cntc ~ap€r tale (thus cbviatinq prcbleas such as
clcsing files after a system crash) . This data includ es the
information giver in the initial interrcgation (suitably
datestamped) together with intcr m aticn w h en the user lcgs ctf .
In add itio n , every half hcur , OUFS prints a message indicating
that it is still active; this is to h c lp in determ ining the time
of a crash , should cne cccur.

INCRA TR—40 ~ccess tc an Inf orma tict Retrieval System
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In the c~~~e cf a cccr c ctic n tc a st an da rh ticst , the n E d s u r e ~~E r t
p r o g r a m  t a k e s  n c  f u r t h e r  a c t i cn .  H c w e~~et , c c n n e c t i cn s  to  NL~rai s~ m a n y  p r c b l € 2 5  a n d  a progr am was w ritter. tc simp lify this
c rccedur~~. Fur t h er i cr e , i t was required to measure various
p ar a m et ~ rs in dep th and hence a qreat€r degree cf iateract icn
w ith th~ use r w a s  r e q u i r e d .  F c r  this reascn , the ~ECL IbE p r o q r a
was writ ten an d this is de scn ibe c below.

3.? The Naticual Li a ct Medicine System

T h e  hardwa re at t , j~ ccn sists cf twL IE~J 17C,158 processors with ‘4
‘dtytes of core and a very ccnsiderable aicuat cf disk stcrag€
(~ 6O’) Mbytes , m ainly ~3~ Cs). ThE major use Cf the system is
providin :j infor m ati cn retrieval facilities and of ccllatir g
into n ation from the ~edical literature. Cne major activity is
‘he pro ductic r c~ “ I n d e x  ~‘€ d i c u s ” . This is typeset di rEctly frcm
th e computer u sinc a Phctcn )C1 m achine.

Th e  data ~or such a publication are available for infcraation
retrieval sys ters and is known as the M E C L AR S data base. Ibis
m ay be accessed in either batch mcde or interactively (and , in
fact , a batch service has keen available in the UK fcr sC~~E
,ears). The b atch service has been available at NLM since the
bc~ inn inq of 1964 with the interactive service availa b le since
October 1971. ThE numbe r of searches perfc rmed annually is ct
t he ord .~r cf  half a rillicn . The interac tive system uses a
pr .~qram ~LdI LL~ derived frcw the System Dev elc pm ent Ccrpcraticn
(~ DC) OR3IT ~ystEi ard the comb ination cf ELH ILL3 and NELLA R S is
~nc un as ~ E D L I N E .

Uthou~ h ~EDLARS is the malor database Ca kIL~~, cther systems are
av iilabl e , fcr E xa m pl e , CA N C ERLIttE ( si C)  , C Ph C ERFRC J (a list cf
research projects intc car .cer) and ICXLI N E (tcxicclcgy).

T h ~ ccmmu nic aticn s prccesscr tcr the NLN system Ian IE~ 37C5) is
c~ nnected via leased lines to five ports cn t r e  Naticoal Bur eau
cf ~;tandards ~N~~ S )  TIP. Thus the AR ~~ NET “seest’ ~tI~ as five
teletyp e— like devices and ccnver sely , N LM SE E S  AR PAN E T as five
2741—like devices. This interface is ccwple tely nc o— st and a Ld
and , due to this , many pr cb lems arise as described below .

These problems are due entir ely to the ad bcc way the ccnnection
tc ARPA N ET was made and resulted frci ccip lex fl Cfl — tECh C iCa l
ccnsilerat.ions. The ~rcbl em s described belcw dc act occur with
other hosts ccnr .ected in a mcre orthcdox way tc ARPANET ; ncr dc
they occur with ttLM ccnnecticns to cthcr netw crks e.g. 1Y~ N!I and
IFLENET .

I~ CRA T R — L 4 O Access tc an Intor m atic t Retri e val Sy stEm
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3. 3 
~

_
~!IJ _ i~~.ci~!

In the case cf a standard Hcst ccnnecticn tc ARP A N ET , t h e r e  is
ve ry little li kliehccd of errors and vanicus rlcw control
mechanis m s are pr cv id ed . PEC 8USE of the r .cr—s tand ar d NB5 ,’NIM
ccnnection , nany p r obl em s arise.

First , ~~~ standard TiP tlcw control ai~chanisa tot hum an users ,
namely of sending ccntrol—G (bell) when it can nc lcnqer accept
input , is not cn iy Cf little use with an autcm atcn (in that there
is no user to hear an audible signal) but is, in tact , ccunter—
prcductive in that the pani’- v cf the character is illegal to the
ccmm unic ation s ccntrc ller and ther€fcre causes I/O EEICtS. In
a d c ~i t i o n , t h e  274 1 i s  a half—duplex 4evice; ARPANET is, in
general , full-du p lex and again the receipt ci data at wrong times
leads to r io erncrs . Finally, although in the case cf a sta n dard
ccnnection , the re is a prctcccl (the Initial Ccnnection Frotocol
- ICP) defined which allows usEts tc ccnnect tc a standa rd
“socket” then transfers them tc an apprc p riate free socket , no
such mechanism exists in the case of NLN and the user must try
each port in t u r t .  A typical series of ccmm an d s is sbcwn in Fig.
2.

W R EN I LAST LCCKEE A CC UP.L E CF ~ I N U T E S  AGC , NEELI N E WAS AV A ILAEI E

TE RMINAL (FAST CF SLC~ ) >slow

P L E A S E  W A I T  W F I I L E  I T R Y  TC CC~~N !CT ‘(CU . . .

T F Y I N ~ P O R T  * 1~~ L~

I C  >
‘(CU A RE MOW CCNNE C TE E IC PORT *1~ ’4 AT NED LINE AS USER N LLC2
NLN P A S S W O R I J  >

9~~LLC F R O M EIHILL :. 

C, CC D - BY E!

0 
CLC SPC

Fig. ~: A typical N I D U N E  S c er a n i c

This procedur e is complicated €v~ n mcrc by the lack cf status
information. In the case cf a standard Host ccrnecticn , the INP
can report cn thE status of the conne cticr — fcr exa m ple “Hcst

TN DRA T R — L 4 () Access tc an Intorm aticn Retrieval System



N c t  R e s p o n d i n g ” , “C p e r ” , “ N e t  T r c u h l e ” e tc .  In  t h e  ca se  cf N E N ,
‘~c s u c h  i n f o n i v a t i c t  is a v a i l ab l e .

Thus , to connect tc NIM , instead of the ccnventic nal :

ãC an

a sequence such as the following has to he t yp e d :

~H 147 CCOnECt tc N E S  ‘TIP
F S 134C0C03 Set rece~~ e sccket numb er
1 S 13L ICCCO2 Set send socket number

~E I Set mode (echc Iccal)
Flush any characters in tufter

~P E CPEn bot h halves Ct ccnne cticc

T h ~ TIP may then reply “ClcsEd” ~.hicb i m p l i e s  t h a t  t h e  c cn r e c t i c r
is currently in use. Scuetimes , the reply is “Cpen ” follcwed by
the NLM system pr cmp t. In this case , it is clear that the
ccnnection is cpen ccrr€ct ly . More frequently, the repl y is
“C pen ” followed by nc message frcm NLN or , ever wcrse , no TIP
messaqe. In this case , it is tcally unclear what is happ ening,
especially tc naive users.

Tc obviate all these prcb ]ems , the ME DLI NE p rcgr aa was written
(Refs. 7 a n d  E ) .  The p r c q r a m  has  b e e n  c c n s i d e r a b l y  m o d i f i e d
since its first specification by the a u t b c r  ( R e f .  7)  a n d  we
describe the latest vers icn cn].y.

T h e  progra m p erfc rm s three tuncticns :

(i) it simplifies t h e  c on n e c t i c n  pr o c e s s

(ii) it m cdifi es the ~.ialcgue with NLM

(iii) it m c n i t o r s  t h e  in t e r a c t i c n

In  order  to  use  t h e  p r c g r a m , a u s e r  c c nn e c ts  tc  t h e  I N C R A  P C P - 5
(either directly, in the case C f  a n c n — d i a l u p  c c nn e c t i c n , or b y
specifyino MEE LI1t E — or , e q u i v a l e n t l y ,  147 ~the NE S— ’TIP num b er) —

tc QUES). He then enters a dialcgue similar to that shown in
Fig. 2.

The program att empts to ccnnect to the five pcrts in turn , hu t
the order in which it tries is determined b y  t h e  speed of the
user ’s tera~inal. It will , howev er, atte mp t tc m ak e the
c c n n e c t i on  tc  a p c r t  at  a d i t f e r e n t  speed r a t h e r  t h a n  to n o n e .
I f  it is u n a b l e  t c c cn n e c t , it tries the next p crt and so Ca. Ey
havin g access to the Bcst-Hcst prctc ’ccl respcns€s , the prcg rai is

~~CRA TR—’40 A C C E S S  tc an Intorm atic r REtrieva l Sy stEm
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able to determin e accurately the status of the ccnn€ct icn .

If a connecticn is ccrrect].y cp€r .ed, the prcgram then tries to
lcg in. This may not t€ trivial in that , again due to the nature
of the connectico , a prEVious user may have been disccnnect€d
without having been logged cut. ‘Therefcre , the program must
“tid y up ” the ccnrection before logging in. It achieves this
fairly complex task by cp erati ng as a finite state machine with ,
curr en t l y ,  seventeen states. Aft er sending the LOGIN , NIN
prompts for an ID and this is relayed to the user. If the user
specifies one , this is sent; if not, signified by a carriage
re tu r n , the prcg ram selects cne from the five availabl€ to UK
users (more specifically, it only selects cne which it b€liev~ s
is not in use). If NLM indicates that the cbcsen IC is , in fact ,
in use (for example , by a user wbc has preferred not to use the
3C[ program), the prcgrai marks it so and cbccs€s anctber. W hen
it logs in ccrrectly and is prom p ted icr a password , it passes
this request cn tc the user and from then ca m airtai ns a
virtually transpa rent ccnnectica .

fowever , it is act ccmplete ly transparent and this is the second
feature of the PEEIINE program. The NLN system is extr em ely
verbose (even in experienc ed user tcraat) and the prcgram tries
tc minimize this tc scme extent. In particula r , the PBCG: pr cmp t
which indicates the start ci text from NLN is deleted completely
(together with the accompanying carriage return/line feed) and
the USER:<cr><lf) prompt to the user is replaced by the acre
ccnventicna l ).

The final functicn ct the program is tc monitor the interaction
with NLM . It is clear that , since all the dialcgue passes
tthrough the PDP—S , it is pcssible tc copy this dialogue ontc a
suitable recording medium. This is dcne , each line hav ing the
date and time 4tc the nearest tenth of a second), the channel
designation (A tc K but since A is the CUES ccntrcl channel, this
should never cccur ) and the direction of transfer added. The
system schematic is shcwn in Pig. 3 and a sample of the output
from the program is given in Appendix 11.

There were scie pr ct l€ as cier the choice cf reccrding medium.
The obvious chcice cf magnetic tape suffered frcm the
disadvantage that it was not always possiblE to tidy up after a
system crash. Al tbcu gh the system dump rcutine was modified to
cl ose th e f i l e , t h e  r c u t i n e  was  not  a l w a y s  c a l l e d .  T h e r e f c r e ,
the file was cftev not clcsed and this presented the tape
scftware re—opening the tape when the system auto—restarted.
This problem was sclv€d by modifying the open rcutine sc that , cn
detecting a file which had act been clcs€d (more specifically, cm
finding a file trailer label which did nct ccrrespond tc the

INDRA TR—t4 O Access to an Information Retrieval System
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prece ding header label), the rcvtine treated the last valid file
as the last file cn the tape and proceeded to write from that
pcint. Occasionally, this algorithm also failed and was further
modified so that , in the event cf a tape cpen errcr , the program
changes the monite ning medium tc drum. In this event , th ere is
nc problem in the case ct a crash. The reason that drum is not
used in general fcr mcnitoring is that the size ct the dru m is
significantly sm allEr than the tape and it is act convenient to
transfer from drum tc the RL 360/195 at the Rutherfc rd Lab cratc ry
(BL) where the analysis is perfcrmed.

In addition to the functicns described above , the program also
provides the user with a number of useful facilities. These are
access to the date and time , the system status (i.e. a list of
logged in users) and the time logged in in the current sessict.
There are alsc facilities fcr prcviding a message which is
broadcast to all users cn logging in.

3.4 Use of the NLM 5ystern

‘Ibis section is irtended to give a brief descriptict Ct t h e
actual use of the NLN system in crd€r tc understand the
significance ci the results presented later. Pcr acre
i n f o r mat ion , referenc E is made tc Ref. 9.

Lines to NLM ccn~ ist ci either commands (indicated by doub le-
quotes as the first character e.g. “PRINT FULL) Cr search
statements. In the case ci NEDLINE , the sub-terms in the search
statements must be selected frcm a ccntrclled vccatuiary — M E S H

(Medical Sub-ject Headings, Ref. 10). CANC EBLIN E is a free
language data base and may be searched cn vcrds in the title ,
abstract or ca keywcrds .

Tc evplain the elem ents of a sessicn acre easily, let us ccnsider
a simple exaa~~ € :

SS 1 /C?
> rabies

SS (1) PS’IG (.~97)

SS 2 /C~> trance

NM (FRANCE) ( 2 )
1 P R A N C E  ( P h )
2 F R A N C E  (P 1)

SPECIFY NUtEFF S , All , CR , NCNF—

I~~E R A  T R— 14 0 Access  tc  an Inf orm at icn Ret ri e val System
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) •i~~l

~~ (2) PSTG (26330)

,3 3 / C?
“ 1 a n D  ~

S (~~) PS’IC- (2 2 )

~~~~ L~ / C ?
> ~p r t

- P~u el l€ r l iW

~ 1J -‘ Sc b c cp  U
• N a t tral resistance cf an African tcdent Pracmy.~n a t a l e ns i s  tc  r ab i e s  i n f e c t i o n .

A n n  P i c r cb i o l  ( P a r i s )  127 (3)  :4 117—53 , A p r  ? f .

q

~

wr (~-E~ ’UUJKL)

~ i~-’f e~~t t a c t  from a term inal session shows enough of th E

~ ~~~ ~~~~ • ~f -i s e a r c h  to e n a b le  t h e  t e su l t s  p r e s e n t e d  L € l c w  to  be
1. The first line , “SS 1 /CV’ is a prcmp t from NLM to

~~~ ~~~~~ t c  i n p u t  either his first search state me nt cr a
~~~~~~ ~u’ ( i n  t h e  “ n e w  user ” f o r m a t , t h i s  is sp e l l ed  o u t
~~~~~~~‘ ; ~~ iy ~ a t  v e r y  cb v i o u s l y  a c o n s i de r a b l E  in c r e a se  i n  c c n n e c t

• T h s  u s e r  t h e n  i n p u t  a s i m p l e  t e r m  (a M eS~ b e a d i n g )
~~~~~ ~~~ the p rogra m replied that there were 397 citaticn~
i ’~~O . i 1 i . i  . “ )  wi th “rabies ” as a keyword. bLM then p~ cmp ted f .r
Hf! s~’cor,d s ear c h  s t a t em e n t .  On b e i n g  g i v e n  t he  w o r d  “ f r a n c e ” ,

i’i~~i- ;i ’ed that this had more t h a z  C n E  m e a n i n g  ( “ u N ”  n € a r ~
~-~ ea~~inq Message ”) and the user was a s k e d  tc speci±.~ ~ )~i ch
~~~~ ~~~ d. Cn stating that it was required tcth as a

~~~fln~ ( H )  and a place name (P1), I~LN fcund 2~~33C c i t a t i o n s .
~~~~ ~i * u ’~~ s e a r c h  s t a t em e n t  3 indicated that he required the set

(~~t5~ icn5 in thcse given by (1) and (2). he ccu ld t ave
‘e~’’~ th is in r€ sp cn se tc the first p rom pt by Epecityinq “cdb ies

~~~~~ f r ,nr :~~ ”, b u t  i t is f r e qu e n t l ’1 f o u n d  t h a t  U SE tS ~ t E ’?t to
u p u t ’ ;u t ~ t~~rms one at a t i m e .  T h i s  p a t t e r n  of usage  will be

u.L,c4  l i t e r .

• 1~~~C I ~ A T H !4 ’) Access  to an I v f c rr a t i c n  R e t r i e v a l  S y s t E m



— —

T h e  ~ r~~i~~~m t e s p cn d e 1 tc t h e  s t a T E m E n t  by in cicati rq tkat cnly ~�
it-i t i ns  ‘~x is t e d ~ith Lc tn terms and , cn Leirq p romp ted for

scd r r h  t ;t a t e i e n t  4 , t h e  u s e r  ask t h e  s y s t e m  tc  p r i n t  t h e  2 2
c~~~~~~ i~~ ri~;. In cider to sav~ space , cnly the first is given.

~r~~-~r ~~~ p r i n t i n g  has been dcn€ , the user is again pi capted tcr
~~H (~. in c e  a c o m m a n d  was ~jven rath er tba n a search st a t Eme r .t)

~c i n p ’ i t is rct a valid term , the syst em finds “Nc Postings ”.

~is ~‘i r ch is nct typi ca l of the vast m alcn ity of searches wh ich
‘ r ,  c~~ ; i d e r a b l y  ac r e  c o m p l e x  a n d  m a y  t a k e  v e r y  m u c h  l c n g c r  t i m e
lt~

., ’• iv ~~r -~q~ fcr a search is about fifteen m inut es ).
?~~r P r r i ~r r e , t h e  a c t u a l  s e a r c h  s t a t e m e n t s  .ay he m ade icre
‘‘ .~~~1 ’x .  I s i r i q t h e  “AN t ” , “O R” and “ N C  c c nn e c t ive s  a c r e  f r e e l y .

i . i 1 t ~~, t h e r e  is a c c . ma n d  “ D I A G R A M ”  w b i c I ~ a sks  N I P  tc print cut
• r c .  r.~ rt~ nt state cf a search as a tree dia gram and the users
~~~ I - • r~-~~ie~ t€4 tc use this ccmm an d before the p ri n t ccaaanc.

i~, va~~; lone in m an y cases , b ut is oct Sh C w r  in the abcse
~ ~ L ~
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Tw c progra m s are used to analyze the data prcduc ed by the NEDIINE
pr cqr aas , DEPUX and N!DLINE . These programs tcr. part of the
XP STA’I S package (~ efs. 1 and 11) ; this packag e ccnsists of a
dr iver routine wh ich p enf crms m a n y  functions ccmm cn to many of
the segments (e.g. it checks that the date /time tags are in
or’1~’r , irre spective of the three pcssible fcrmats). In brief ,
its operation is as fcllows. It initializes itself then. reads
its tables; it the n reads and parses (bet. 12) a ccntrcl t f l c

~e (;it ’/inq th e operati ons requited , their param eters and other
ccntrol informati on. This ccntrol tile effectivel y selects a
function - tcr example , D E M U X .  Th e  appropriate segment is then
. a l le d  .it an iritia lizaticn e n t r y  p c i n t .  T h e  a p p r c p n i a t e  d a t a
rile is selected and scanned until the  i n i t i a l  d a t e  is f o u n d .
U n t i l  t h e  f i n a l  d a t e  is f o u n d , the  a p p r o p r i a t e  s e g m e n t  is c a l le d
it  it ,  r n - t i n  e n t r y  p c i r t  f c r  e a c h  l i n e .  Cn f i n d i n g  t he  end  d a t e
( C r , e q u i v a l e n t l y ,  t h e  end  cf t i l e  ci , in  r a r e  c a s e s , an
i r r~-t uv p rab le IjO etrcr ), the segment is called cnce mor n to tidy
t p .  T h i s  is sh cu o  d i a g r a m m a t i c a l l y  in  F i g .  4. L e t  us ncw
describe these p r o gram s in detail.

11.1 DEMUX

• The first , CENT .]), is u s e d  to  d e m u l t i p l e x  t h e  v a n i c
~.cnversations_ A number cf interactions say be cccu n rinq at any
cu e  t i m e  ( i n  t a c t , d u e  to the number of int e r n a l channels in th e

• P D P - 9 , t h e r e  is a limit ct tcur people vho can be interacting
w i t h  N L M  t h r o u g h  th e  E~ E— 9 at cne time) and each int eraction
con s i s t s  of t h e  u s e r  t c  P C P — 9  a n d  P D P — 9  to h I M  h a l v e s  ( w h i c h  a re
very similar after the login is completed). Al sc , there are tl ’~
iata sent. tc th€ system ccnscle a n d  t h e  p a p e r  tape punch. All
t h e se  i n t e r a ct i c n s  ar c  date stampe d and wr itte n tc the tape (Cr
n t h e r  recording medium) in chrcnclcqical cider , with the channel
des ignation added. C IMUX takes this multiplexed data and
1emu lt i p]~~x’~:~ it i r t c  t h e  a p p r o p r i a t e  s t r e am s .  S i n c e  n o t  a l l  m a y
o•~ r e q u i r e d , particularly as some may be v irtually identical , t~ e
•i~~ r may ~;peci ty w hic h cf the tcu r he requires - usc~r/PCP— ~~, E~~

I.
‘)iNl M , PDP-9/sy~ tem ccnsole or PLP-9/punc h

i’ jrth o rmo re , the program splits the data cii variou s ~t rE a lTr ,
u h ~~, ;• a p p r o p r i a t e , i n t o  s e p ar a t e  c o n v e r s a t i o n s .  A c c nv e r s a t i c n
i r  d e t i n e 4  as w c u l d  be e x p e c t e d  e . g.  on the PDP-9/NLM channels ,
it is defIne 1 as that betw een /LCGIN and LOGOFF. Since the
chii.nel desiqnaticn is by now superfluous , it is removed and
r ep l a c e d  by a c o l cn . A l s o , l i n e  L E c c r t s t r u c t i c n  is p e r f o r m e d .
4b€n the program ~€nd s data to tape , i t  e n s u r es  t h a t  t h e  r e c o r d
i~ terminated t) carriage return/line — t ee d. Hcwevet , in scu e
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cases , l i ne s  ar e  s e n t  tc  t h e  u s e r  w i t h c u t  such  t e n i i n a t ct s  ( e .g .
‘b e  “>“  p r c m p t )  and sc the PEDLIN E pr cqtaa app ends a “1”
character to indicat e that it has added the teriiriatcrs. The
D f M U Z  p r o g r a m  r e c o n s t r u c t s  such  p a r t  l i n e s  c o r r e c t l y  sc t h a t  the
o u t p u t  is an e x a c t  transcript of the terminal reccrd with the
additio n of the date stamp . The output is preceded by a row of
“ .“  si g ns to enarle the u ser  ( a n d  t h e  l a t e r  M E D L I N E  analysis
prc.rjr~ ’1) to detect the start m o re easily. It is terminated by
v a r i o u s  st a t i. .t i cs  s u c h  as the time tot the int eracti on and the
nu m ber of lines sent in each dire cti on .

14 . 2  .~E~~~ Nr

T h e  o u t p u t  of t h e  C P P 1 ~X p r o g r a m  is t h e n  t a k e n  as i n p u t  tc a m c t h € r
seg m e n t  ot  t h e  X F $ I A T S  p a c k a g e  c a l l e d  P E D L I N E  Ut  is a p p r e c i a t e d
that there is a ~cse ih i lit y of ccnfusicn over the use ci this
n a m e  si nce i t  r c w  t~~f e r s  tc t h r e e  prc g r am s  - the analysis
pzoqram , the PDP-9 program and the UN sy s t e m ;  h o w e v e r , the
meanin g will be clear frcs the ccnt€xt) .

T~ e MED L IN~ p r og ram cpera t~ s in a sim ilar w ay fc tFPY J X an . 1  i t
perfor m s its analyses on h o w e v e r  many ccnv ets atic rs w it h w h ich it
is supplied . Usuall y this is a simple ccncatena~~i cn  of the C ENU X
output but t h i s  may be edit ed as requi red to select un ter acti crs
of particular interest.

I t  t h e n  p r i n t s  c u t  t h e  n u m b e r  of sessicns enccuntered and the
number of these where an interaction wit h NIP occurr ed
(designated “ncn -tr i~~ial”). The sessicns are analy zed in some
detail and eighteen parameters evaluated. Ihes€ are , t on
example , the number Ct search statements per session , the num b er
of postings fcund per search statement and the time per  l i n e  f r o m
N I M .  In  each c a s e  t h e  t o t a l , mean ao~ star card d€ v ia t i cn are
printed (although these m a y  n o t  be m e a n i n g f u l  in  a l l  c a s e s ) .  In
a d d i t i o n , a l ist  cf s e a r c h  w o r d s  f o r  w h i c h  r c p c s t u n q s  were f o u n d
and a list cf ccm m an d s used  (with an indication of their
occurrence) are p rinted.
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I S~1~~~ T I
I —  J
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I SELF IbITIALISE I
I _ i

r

I C H E C K  t I S E b — S U P P L I E D
P A R A P ~~I E R S

t._._ ________ ,___ ••__ ._______ J

CALL ANALYSIS ~RCG RA~ I
I INITIALISE RCCIIN! 

— — J 

I
I I
I I 
I I REA D A L I N E  CF
I I D A T A  ( C P ’ I I C N A L L Y
I C H EC K DATE /TIrE S t A M P )  I

• $ I 

I I
I r — —  

I CALL A b A LYSIE
I 1 I F R C CF AM I

I I
I I. 

~~~~1
I NC I EU CF FILE I 

I ( C R  E U C A l E )  I
I F~FA C hFr I I 

a

YES I 

I CA LL AbAL Y~ IS P~ CG EAP I
I Fh C ECU T INE $
I ______ .1

I 1

I END I
— — —

Figure L I:  Cenera lized Flow Ciag raff fcr X FSTAT S
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5. ~~j~s

As explained previ ously, the data trcm which these results are
drawn were cbtairc d mainly from the one -week exp eri m e n t early in
19~~ since~ alth cuqh di fferent data are available , we decided to
use only a ccm sist€nt set. The data presented are used tc
indicat e the type ct cb lective data which can be obtained by the
methods described in this dccume nt and should be ccapared ard
contrasted with the sublective data which m ay be cbtain€d from
u ser reports and cuestionnair es (Bet. 5). A lth cug h a relatively
sm all set of data is civer here , it is ccnsistent and serves
sufficiently well tc indicate the facilities which may be
prcvided by this Icnitcnirl .

5. 1 ~~~~~~~~~~~~~~~~~~~~~

Examining first t F€ sessicos where nc searches were made - cf
whic h there were 3~ — we find that there are eight differe nt
reasons. These may trcad ly be split un tc twc groups; the first
is when the prcqra m cn the PLP—9 was unable tc ccunect tc NIM;
the second is when the reascn was due to the user. A third cause
was when the PCP—9 crashed .

Looking at the first qi cup , we f i n d t h a t NLN was really dcw n (at
leas t , as f a r  as t h e  P C P — S  c cu l d  d e t e r m i n e )  a total of twelve
times. This cause meant that the u s e r  w o u l d  h a v e  b e e n  u r a b l e  t c
c On n e c t  d i r e c t l y  e i t h e r  a n d  a s im i l a r  comment applies to the
second  cause “ r e t  t r o u b l e ” — which was fcund cii Cfl€ cccasicr .
Hcwever , the ~DP—9 might detect this conditicn even it the net
wer e down for a very shcrt period and it m i g h t  be w c r t h  m c d i f y i n q
the pro gram tc retry i f  “ re t  t r c ut l € ”  w E r ’~ t c u n d.

T h e  o the r  t w c  r e a s o n s  in  t h i s  q r c u p  m a y  be ccnsidered to be
f a i l u res at t h e  p r c c j r a m .  ‘the t i n ~~t ( t h r e e  occas ions )  w a s  w h e n
t h e P D P — 9  c o u l d  c o rr e c t  to  N I~ b u t  was una b l e tc lcg in . I b i s
cc u l d  be 4u ’~ to  a n u m b e r  ct t e a s cr s , b~~t t h e  m o s t  l i k e l y  .as t h a t
the port was in such a state t h a t  the prog ram was un ab le tc send
t~ c requisite ccuands to return it tc a suitable state tot
loq~ inq in. It is p o s s i b l e  t h a t  an e x p e r i e n c e d  U S € L  c c u l d
succeed in logging ir (and the user is so advised ) althc ugh cn
one occasion when the au thor attempted thi~ by hand , it tcck
twent y minutes E~~€ n  w i t h  t h e  a s s i s t an c e  cf the relevant manual.
Finally, there were two occasions when there were insutticient
channels available cn the FEF- 9 tc en ab le i t  t c  a t t e m p t  t he
ccnnection . This ccr d iticn is likely tc be transient and the
user coull re-try in a t o w  m i n u t e s  (which , in tact , was dcn€ ci
these occasicrs).
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T h e  second q r c u ~ Cf r e a s c r s  t o t  s e ss i o n s  w i t h c u t  a s e a r c h  w e r e
d u e  to user  i n t e r v e r t i c n .  ‘Th e m c st  c c m m c n  r e a s c n  ( s e v e n  t i .e s)

• was that the user s i m p l y  q a v e  u p  while the prog ram a tt emp ted to
m a k e  t h e  c o n n e c t i o n .  S in c e  t h i s  prccess t c c k  a r e l a t i v e l y  s h o r t
t i m e  (~~n ’~ we d i s cu s s  t h e  que sticn of time later), this be h avicus
seems anomalcus. Cii fcur occasions, the program loqqed in b u t
t h e  ~s~~r was u n a b l e  to supply the correct ~asswcrd and was
t rer~ fore discc rne ct€d.

~n hree occasicc~~ the user , en being advised that the program
~ ad been u n a b l e  tc c c n n € c t  on its last attem p t , decided nct tc
wait whil e it retried. It is likely that , depending on the
r~~ison l i v e n  by the PEP—9 , the user m ay have attempted the
connec tion m an lly, b u t  we a re  u n a b l e  to  d e t e rm i n e  t h a t  f r o m  t h €
information reccrded.

Finally, on six cccas icrs , the ~C~ — 9 c r a s h e d  while attem p tin g tc
connect. On tw c ct these , it appears that the user re-tried
after the autc— rest art ; on the cthers , one m a y  assum e that the
user attempted to correct directly.

‘)r  ~xam jnin q the tine taken tot these sessicns , we discover that
the longest tile ccnn ectEd to the PDP-~ was under seven m i n u t e s
w i t h  a n u m b e r  taki n g atcut ten s€cc nds (to be wcre accurate , the
maxi ~ ux was 350 seccrds , the minimum eight seccrd s , the icar 13’~m d  the standar d dev ia tic r 1R) . ‘The lcngest sessicns were when
the rjp— g was able tc connect to UM but unab le tc lcg in aii d it
i s  q u i t e  c l e a r  fr om the abov e discussicn wh y this shculd be sc.
On the other hand , in cases where it is possible tc ob tain
jefinito status irtc rm ation (Even if cnly that the PCE—9 was
‘inabl e to connect cr its last attempt ), the sessicns were ol tbe
order of a m inute . From the author ’s experience ( a n d  tha t of
ma ny oth~ r usPrs), this is ver y much lE SS  t h a n  i.ct usi ng the PC P—
~ facilities , to g eth er w ith the ccns ilerable advanta jc at a clear
Status message.

‘.2 Searches Performed

There were ten sessicns in which the user m a n aged tc pe rtc r a c rc
or more searches and we ex amin e these in detail in this section.
It must be emphasised that the statistica l sigrifica n ce Cf ter
sessions is icy and that we are m erely presentinq sample data.
Besides examining parameters ot the search es , we arc aln c
in i~erestej, in a gu al it a ti v ’-~ sense , ir. the ease ot using the
system. One way in which th is ~ay be 1r~ne is tc examine the
number of m is-ty p ings and m is—s pe llin g s m a±€. Unfcrtu n at el y, it
local  e d i t i n g  (i.e. on the PCP— 9) were pe r t orm e l — as was
extrem ely likely with the more experience d users — this is not
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‘~isi i~le since line reccnstructicn is pet to rred ke tc re the pt~ gt~ n
rc~ceives the line . Ecwev € r , it the us~ r utilizes the NLN Edit irg
faciliti es , these m ay be detected. In the future , this local
editin g will be a more comm cn procedure with mc te int el li gen t
termin als. Fcr th is reascn , the result cf this m ethod ~fm e a s u remen t is p r c b a b l y  m o r €  r e p r e s e n t a t i ve  Cf the fut~ t E t c o n  a
~tra iq h t character ccun t w ith central editing.

I i  t h e  s e a r c h e s  p e r f c r m e d , cnly eight uses were made of ~~~~
T~taracter delete facility and no u se ct the line del~ t€.
O cc a s i ~j n a I l y  ( t h r e e  t i m e s ) , an € rrcr was act picked up by the
user before tra nsm ission and hence the ccmm an d (E.g. “DLAGRR AN ” )
was re~ ected by NIN. In all cases ot deleting charact ers , tt e
error was merely a single character mistyped (although i n  o n e
case , the errcr was n e t d e te c t e d  u n t il t h e  e n d cf the line an d
many characters bad tc be retyped ) . This is indicative of either
a hi~ h degree of care or of use of the UCL editing facilitiE s
and , in fact , is ~r c b a b l y  a c o m b i n a t i o n  of both. Cue would
expect t h e  forme r since the searches app ear to have be E n
performe d by the intermediary and act by the requester; since he
is not necesarily fam iliar with the search terms , it is lik e ly
that considerable care viii be taken.

Ex amining the p a r a m e t e r s  cf these i n t er a c t i ca s , we find some
considerable variaticas. These parameters are summ arized in Pig.
5. Some of the meanings of the headings may act be ccmpie t€l y
clear and we exp lain them in detail telcw .

T h e  first column refers tc the n u mber of s e a r c h e s  p e r t c r m € d ;  i t
the same search was performed cn both the ~ECLI~ E and C C F 1~LI~~ F
files , this was ccunted as two searches. The rusher ci searc h
otat.ements (SS) refers to the actual numb ~ c , excluding any
ccwma nds which were given. ‘The maxi m um n umber cf search
statements per sea rch was twelve and the average was ab out sev€r .

the number of Me Sh terms use d averaged ab cut cn~- per seard
statement; the fairly icu num be r is due tc t n u mb e r Cf s~~ r h
statements which con si st of , fcr examp le , “1 AN ~ 2 ” , i .e .
combinations of p revicus search statements.

As st.ated earlier , sEarch state s~ nts m ay c~ nsist cf a nu m b er c~t e t m s  ( e i t h e r  1~e SH terms cr the number of a previous search
statement) connected together with AND , CR Cr ~NC NOT. Theze
were used fairly cfter , particularly for the lcnqet searches. In
qeneral, more ccnne ctive s were us€~i for CAb C PBL INE than tor
~EDLTNR searches.

The heading “Commands ” aives the num b er ct difter€ nt ccmi arrs
given (where , for exam p le , “PL~’I”, “~‘RINt” and “PRINT FULL ” woul d
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be considered tc be the same ccmman d ) . In general , very few
commands were used. There are twenty-three pcssibl€ ccm aa n d s , of
w h ich th~ h i g h e s t  n u m b e r  used  w a s  f i v e .  The most ccmm on were , as
w c u ld be e x pe c ted , “ P R I N T ” , “ STC P ”  and  “ P I L P ”  ( t c  c h a n g e  f t c m
M PCLINE to CAN CFB L INE and vice—versa) . “D IAG RA ~ ” was used fairly
often as users were asked to cEfle ratE a d i a g r a m  Cf  t h e i r  S E a r C h
k~efore printinq the citaticn s , bet the cther ccwuna nds were U SE ~~
v e r y  r a r e l y .  The  cnes used  w e r e  “S U E l i ~~1C l N G S ” , “ E X P L A l I ~” ,
“NEIGHBO R” , “NEWS ” and “ERASEAL I” , the ctbers being completely
u n u s e d .  E X P L C D F , w h i c h  is not  strictly a com ma n d , was used CflCE.

Finally, we look ccv at data which we can ccmp are with the
previous year (Set. 1). These refer to such parameters as the
number of lines and characters i n  each directicu . In gen eral ,
there is not much difference and such ditference as there is may
well be attri butab le tc the relatively icy num b er of interact icn s
mcrujtored here . ‘The number ot lines received frcm bL~! avera ge I
262 per s,~ssicn (previously 3714) and the num b er ct characters
5220 (6344) giving an average number of characters per line of 20
(17). Similar figures tar the user ’s int€ ra cticn s are 3~ ’4
(l21~ ), 34 (98) and 12 (114). The ratio Cf lines ftcm NLM tc
l i n e s  from the user is the same as previously, nam ely eight.
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Searches SS Terms Ccnr Ccmm Mc Ml Uc 01 Time

1 7 14 7 2 1541 1211 178 23 1C:C9

1 6 7 4 14 5832 249 267 34 12:24

1 1 3 C 1 1373 55 62 10 3:24

2 7 13 5 5 14177 2 148 241 37 15:37

1 14 3 3 2 748 74 90 13 5: lic
2 15 19 15 5 6335 359 1417 30 23:07

6 45 4C 3C 5 171476 1C09 1542 98 59:28

1 14 5 1 2 19148 123 12C 16 6:27

2 15 1C 7 3 7339 14014 250 32 19:45

2 13 2 1  13 5 5427 376 770 149 23:C8

Figure 5: Parameters for Successful Sessicns
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F~ j s~~~~~~ j C f f j c e ~~~~~~ j t c r j n~

!~s we mentioned atcve , th€ BPO m cn itcr ed use cf the dial~ip lines
during the one—week Exp erim ent we c o n d u c t e d .  In  t h i s  sectica , we
discuss the r€suits ct their mc nitcri ng and , where app licable , we
ccapate these results with those which WE cb ta ine d.

The BPO m onitcrir g ccrsists cf acting when each call is ~ad€ and
broken. This is then analyzed and vanicus results tabulated. ~ €
now describe the results which are available and the values of
th e various paramete rs .

Firs t, the entire data for cne day is analyzed and the busiest
hcur noted and the data for this hour printed. T h i s  is dcn€ fcr
two parameters. The first is the port usage (€rlangs) and the
second the calling frequency (number cf calls). Zr the tc rmer
case , there is little ccrrelaticn between the results for the
various days. In the earlier part of the w€ek , the busy hcut was
in the atternccn 11745 to 18145 cn Tuesday ) while at the end, it
was in the morning (1115 to 1215 cn Friday). As tat as the
f r e q u e n c y  of c a l l s , the  b u s y  hcut correlates well with that
mentioned abcve cr three days , but does not cru twc (Wednesday and
Friday) . As we dc nct have the full results , but only the b u s y
hours , it is difficult tc see why this cccurred.

The same parameters (erlangs and call frequencies) are alsc
calculated fcr a number at pericds . These are the peak rate
charge (0900 to 13C0), the standard rate charge (0800 to 09CC and
1 3C0 to 1800) • the daytime (08CC to lReO ), night (1800 tc C8CC)
and finally, the 24 hour pericd .

T h e  c o r r e l a tic n  b € t w e € n  t he  calling r a t e s  a n d  c a l l i n g  f r e qu e n c i e s
is muc h clearer in these period s . It is wcrt hy cf ncte that the
v a l u e s  on T u e s d ay  a c m n i n g s  a r e  rcticeably icwer than cii other
mcrninqs (by morning, we are consider ing the peak rate time) a r d
this is explicable by the fact that 1~L14 is unavailable on luesca y
mc rninqs and hence any line usaqe is due to cthe r u.s~ r~ ct
ARPANET. Als c, the values cf th e p aram eters ca Friday night is
much lower than cii c t h e r  n i g h t s , as m i g h t  be e x p e c t e d , b~~t is
ccmpensated fcr by an increased esage dur ing the afternoon.

A similar pattern is noticed for the average call lurations .
T h i s  is very significantly lcwEr on ru€ sday mcrci n g and Friday
ni ’ht; this implies that the length of calls fcr N LM users is
longer than fcr cth€ rs .

Let us now compare these results with those we have cttaiaed.
First , it should he made cleat that we ate , in fact , measuring
slightly different quantities and that , in crd€ r tc make a
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comparison in a r t m ~ er ct  c a s e s , it is recessary to EX EL C ISE
lud gement whic h ray rot alw a y s be va lid. ic  give a simp le
ex ample , a user cculd make a nu.ter Ct attem p ts tc ccnn€ct ~c a
Host durun~ cne t€l€ ~ hcre call. The B~~C m cn itcr un q would note
this as one call whereas çt~s would ncte it as a n u m b e r  of
attempts to ccnnect. The cut pu t from CUES wculd shcw this as the
same user (hopeful ly he vou ld not change his use r rame ) on th e
saise p o r t  a n d  h e n c e  i t  w c u l d  he r ea s c o a ble  tc  assume that it was
only one telephcne call. However , this is nct necessarily the
case and it is wcrth rem emb ering that we and the EPC are , in
f a c t , measurin g slightly differ ent data. An cther pro b l em is that
W E did not measure fcr the enti re week sirce the ccm p u t e r  w as
needed tor cthez purpose s cn scm€ occasicrs ard htnc e there at€
times when we are unable tc validate -the data. Furthermore , t h e
P D P - 9  c r a s h e d  cn a number of cccasioos and there is ctvicus ly a
loss of data in these cases.

However , ~jth t h e se  p r c v i so s , t h e r e  is a r e a s o n a b l e  cctrelation
between the data as measured by the EPC and curselves , ex celt
that , in the case cf the rum be r Ct c a l l s  made , cur figures are
ncticeably lcwer than those recorded by the EFO. This ma y dell
be due to calls b e ing mad e (for exa mp le , wrong numbers) which
were not interce pted by cuEs. It is ucrth n cti nq that the
avera ge call dur ati cr as measured by the E P C  correlates we ll with
the average ct tl~cse shcwr in th€ table above , a l t h c u gb w i t h  s u c h
a relatively sm dll nu m b er of data , little sig riticanc e m ay be
placed on this.
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7 . Conclusicns

In i t i a l l y ,  the reason tar im p lementing the cc mp l€ x sy st em
described in this Rep crt wa s  tc ove rcome  the  p r o b l e m s  cf
ccrunecting to NL~~, that is , to perform some ct the functic n s of a
network access machine. Tcwards the end cf the prolect , i t  w a s
decided to extend the facilities to thcse of a ru etwc tk
measurement machine in crder tc d e t e r m i n e  t h o s e  f a c i l i t i e s  w h i c h
could be provided easily by such a system. Since many ct the
m c n i t o r u n g  f a c il i t i e s  w c u l d  h ave  been p r c v i d e d  by a suitable Host
system (but were not provided by ~lN ) , it was decided not tc
e x p e n d  m u c h  e f f cr t  s i nce  the  ~ r i t i sh  l i b r a r y  had  d e c i d e d  to
implement the ELAISE system on w h i c h  such  Icnitcr unq c cu l d  be
dcne . However , this Report has shcwn some s a m p l e  m e a s u r e m e n t s  to
indicate those w h i c h  can e a s i l y  be per fcrm€d. It lust be
emphasised that the data shown here are cbjective and should be
cons idered  i n  ccn juncticn with t h e  subjective data cb taun€d trc .
q u e s t i onn ai r es and sim ilar m ethcds (Ref. 5).

Our ccnclusions may be brcken dcwn intc twc areas. First , there
are conclusicns related to the use cf the NL!1 system and these
must be considered in ccn’uncticn with the prcject reports (e.g.
Ret. 5). Seccndly, we must consider the ccnclusicns with rega rd

• tc the use of a mediating system (“Network Access Nachine ”) such
as the PDP-9.

It is clea c from the results of this survey and trca Ref. S that
mcst searches were carried cut by the interm ediary who should be
relatively exp erienced in use of the system and hence a low
number of errcrs and a high data thr ough p ut are tc be expected.
This is borne out by the results.

~1owever , perhaps the mcst interestin g statistic , is the relative
paucity of the comm and ~et used. hh etb€ r this was due to lack cf
krcwl ed ge of the eftect of the ccniw an ds or t h e  fact that the
m€ thcd of use cf the system d i d  nct require use of the othcrs
cannot be determined . A ncth er significant fact was the rel a - c iv e
simplicity ct the search statements (i.e. tb.? low use of
ccnnectives) . This may well hav e been due tc the ease ct shc w irq
the search tc the end—user , brck en dcwn in this way.

It is clear from comm ents from users that the EtP— 9 greatly
simplified access tc NIN . T~~is ohv icus ly wculd nc t ~e true is
the case where the Host were accessible in a mcre reliable way
which would ~nable users to access it easily. }~cwev€ r , certai n
facilities prcvi~ €d by the PDP—c w culd b~ ct ccnsiderable use,
even in this case (e.g. access to iccal t im e and ccnr cct t i l e)
and , if there were icre th an cne ccmpu ter tc be accessed , t h e
PDP— 9 could pertc ra the t u n c t ~~cn ~ ct a ~~~ and give the user a
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unified m ethc l Ct access to the vanicu s machines. In additicn to
the ease of use , the provision of local editing (and , pcssibl~~,other local functicn s ) shculd reduc e the netwcrk traftic (and
hence the cost)

In addition to the network access tacilities , the PEP—S pi cvi des
m onitorin g facilitie s . This report has sh cwn h o w  the ~EE—9 has
been able to evaluate m any aspects of the interact icn . In scie
case s, t h i s  w c u l d  d u p l i c a t e  m o n i t o r i n g  p e r f c r r m e l  a t  N L~~; in
o t h e r s , s p e c i f i c  p a r a m e t e r s  cou ld  he e x a m i n e d .

T h u s  t he  p r oj e c t  ha s shcwn the value ct p rc v id icq a mediating
computer for such access, allcwing both access and monitoring
f u n c t i o n s .  M a n y  p r o b l e m s  w e r e  e n c o u n t e r e d  w i t h  t h e  d e v e l o p m e n t
of this system , bcth with the use ot magnetic tape and the
interface to ARPAN ET. At the end  of the project , the tc nm €r had
been overcome and the latter significantly reduced. There were a
n u m b e r  of d e v e l o p m e n t s  w h i c h  h a d  been  considered but nct
implemente d (fcr example frcm kncvled qe of the time Ct day, t h e
time of access and the place frcm which access ere made , t h e
telephone ccst cculd be calculated) and these would be of use
were such a syste m to be impl emented fcr a production
environme nt.
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A PPEND IX I: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

This Appendix repr cd~ c€s tb~ text cf a Ncte which was distributed
tc all au thcri sed users of the NLM system via the UCL ncde cf
ARPANET . Alt h oug h it is , tc a certain extent , a repetitio n of
ma tter already menticned in the main text , i t  w a s  t h o u g h t
worth while tc rep rcduce i t  in its eflti rety . The only
m o d i f i c a t i o n  has  b e e n  tc r e m o v e  a n y  c o n f i d e n t i a l  i r f c r a a t i c n  s u c h
~s t h e  TIP t e l e p b c n e  r u m b e r .
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INCR A Note Nc. ~~~

7 T ) ecembe r i qm

Ve r s ion  1.~4

Few Tc Acces s PEDLIhF via AhPANEI

by

Ad r i a n  V .S t ok e s

SIR ACT

This Note gives a bn iet de scn ip t icn of how tc access Mh CLI NF via
the TJCL node of the AR PA C o m p u t e r  N e t w c r k .

Dept. ct Statistic s and Com put er Science

Univ ersity College Lcnd cn

N .H. The in fcr ma tic n contained in this d o cum e n t is ccNFi DE~~ i~ L
and is cnl y tcr use by a r th ct i~ ed A FPA/NEE L I~ E users
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1. Int ro du cticn

This Not -~ ‘ilv es a bt ie f d€ s cri p ticn of how tc access M E C L I N E  via
~~~ IC L no de ct t he A R P A  ccmp ut er network and indicates action to
~e taken in the event of faults. It dces not give any
in t o rm ati u n ca th e use of MEDhI~.?; ton this , please see Ref. 1.

~ “facts card ” containing a summary of the in fctua ti cn in this
HC~ e is also av a i la t l e (Ret. 2).

Tht’ ~i€scr ip ticn of the methcd at access is given step-by—step and
it is h o p e l  that all the comm cn errors are noted w ith each step .
H& ~~~ -~er ,  f c c  icre exotic errcrs , there is a shcrt section on
~ r r ~~rs in general. The first part of this Nct e ccve rs the
c o n v ~~nti on~~l m ethcd ct ac’-ess, n a m e l y  to connect a terminal
attached to the Lcndon -TIP , usually v ia the switched t eleph cr€
network , to a p s€u dc—te rm ina l cri the National Eureau of S t a n d a r d s
TI P. Howeve r , we have develcped a pro gram which runs or .  a PDP— 9
a t  University Cclleqe which autom ates the LCGIN prccedure and
this is also des crib€d.

2. e Comm uni catic~~~~ ystea

The A R PA netwcrk is a heterogenecus , packet- switched , di stribu ted
ccm i’lter netwcrk wh ici, has c~ er 50 ncdes, mainly in the

* 
ccntinental USA , connec ted by wid eband leased telephcre lines
(tycically 50 Kbps) . There are two satellite links on t h e
nt twork , H a w a i i  a r d  t~orway . Thus the user accessing ?FC 1IN E gces
via London , N crw a y and W ashingt on . In the Event at a lire
failur e between Lcndc n an d  W a sh inqtc n , t h e r e  is , at present , I-he
po s s i b i l it y of messages being re—routed via an cthe r sat e llit e
link. This goes trcm the Lc nd cr—TIE to a SIMP (Satellite IMP)  at
c;c c n h i l l y ,  Ccrnw ali and thence tc Washi ngtcr. however , this lirk
is , in fact , p art cf a sa tellite net w or k and will only p rcvid e an
ilter nite route tc the NCRS~~F line fcr the relt few m cn ths.

Tne 1~CL node of the AR PA NET consists of a TIP (Term inal I n t e t t a c e
Message Processc~~, a uicdifie d Hcneywell 316 ccaputer ) whi c~4 is
cc~n c t  to thr ee “host ” comput ers and can han d le up tc ~~
tetetype lines. It is currently ccnnected to two PCP—9 s and OLC
PEP— l i /I S  comp ut e r at UCE . The first PDP— ~ (Hc~~t 42) is also
c o n n e c t e d  t c  t h e  R u t b e r t c r d  Lab cratc r y (RL) 3fC/195; the seccnd
will he lesc ibed be lcu (Fcst 1C€) . Th~ PC P—11 (Hcst 234) acts
as -i J a t ’ ? w a y to a satellite n€ tw cr~~. Th e ~etw crk address Ct the
TIP is Ho:;t f l C . Cn  t h e  I I ? , we have d ial—u t p orts at ~CC /3CCbp s a n d  75/12(0 bps (input /output).

Fcr more details Cf the DCI node , refere nce is m ade tc ( 3 ) .
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3 . Ho w T~ Acc esr FEC I i~~F

(i) Dial the U C L  I I I  (C l—xx ~ ~zxx ) . Ycu s h o u t - I  a t t a i n  a
carri er si’~nal. It th e ‘phone rin gs , wait and you will get
either a re ccc d ed me~’ s a l c  ex p laini n q w hy (usually the live tc
the U~ A is lcwn ; pcs itl y becau se all p crt s are in use) or
someone at DCI will answer it.

(ii) Iur r tH mc d t~,.m I-c “ (A lP ” and typ e ca p ita l—F cnce ci
w h a I - e v e r  c t h € t  character you have been told by CL staff
(~ i nce the characte r dep end c on the ter m inal type; most just
requi r~ I-b e E). The TIP should rep ly:

I C N P C N  T I P  37 1 I: 7C

w h r ~rr i  t h e  f i r s t  n u m b e r  is the TIP system vers ion m u t er an d
t h e  s e c o n d  i5 th e Fort nu m ber.

I t  you  g e t  i n i r t e l l i q i b l e  ctaracters cut , it m e a n s  that the
TIP ha:; ma le a mistake in d c d u c i n q  the type of te rm inal ycu
~re ‘isinq. lb i~ can o ft e n te ca~i~~ i by ncise on the line or
by your typ i n ~ a wron g initial characte r . It ycu have an
.ic’ 1’~t ir  c o u p l c r  (~~.q .  a Mi r ipo rt ) , the r.cise ct shutting the
l i-I i~; usually encuqh to contus€ the TIP. It sc , pre ss the
BRE AK key and ty pe th e E again. It this dces not w o r k , h a n g
up an~l try again. If th or~ is no respcnse at all , check your
term inal — it may be in IC CAI m cd€

( i i i )  I f  t h e  I ( b L C N — T I P  a c n i t c r i n g  s e r v i c e  is not cpe r ati rq
(~cee Sect ion ~ i f  i I- is) , type the followin g sequence ot
i n s t r u c t i o n s :

thH 147 c c n n ec t  t c  N~~S l ip
4R F S l~~L 1 C C f C ~ set receiv e sccket n umb e r
~.S T S 1 3 1 4 ( C C Q 2  se t  s en d  ~c c k o t  n u m b e r
‘Z~ L s~, t mcl ~ ( e c h o  l o c a l )

Flu sh any char a cter s in t u t t € r
i~p B Cpen b cth halves of connecti on

The TIP should gi v e nc respcn.~es until the end when it sh cu id
type : , • .  *

OPE N I
OPEN h

T h i s  m ay s o m e t i m e s  he r~~p iacc d b y:

I
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or lust
C P E N

The differences are due to the ti m in c Ct the cp enir ç of the
transmit and receive sides ci the ccnnecticn . If it either
doe5 nothing cr types CLOSEt , there is at: errcr; eith er the
socket you ha ve cbcsen is already being used or it is not
connec ted tc NIP . It it does nothing icr , s a y ,  h a l t  a
m i n u t e , type ~C and then try again w ith a d i t t e r e n t  s o c k e t .

The “114” in the scck€t n u m ber (N.P. It RUST be the same
num ber fcr the receive and send halves at the ccnnecticn ) m ay
t€ replaced by 136 , lU ), 14~ or 144. The tuc lcwen v umters
operate at IC characters per seccnd , the cther three at 30
cps and it is advisa b le to use crc ~~era t irg at the
appropriate speed tcr ycu r terminal it pcssible . I t  this is
n ct p o s s ib l e , usirq a 30 cps socket with a 10 cps t e t a ina l
can lead tc lcss of characters and other subsequent errors.
However , if it is foun’~ that characters arc lcst using a 30
CpS socket , t~~is sh cu ld b e o b v i a t e d  u s i n g  cne a t  1C cps.

(iv) The system at N LM , ISP’s ICAP will then type :

PlEASE EN TER / [CGIN

Do as i t  sa y s , t y p e  / I C G I N  ( N . E .  i n c l u d i n g  t h e  slash ),
fcllowed by  a c a r r i a q e  t e t u r r  a n d  the system will p rc mp t ycu
for your u~ eiid which should then be typed. The system w ill
then say RELLC FROM ELHILL

If the sys tem per sist s in repeating the atcve message , either
comple tely ci p artially, t y p e

aF L

fo1lo~ied ry t w c  carriaje retirus , t h e n p r c c e e d  as a t c v e .

(v) At the end of the s€ssicn , type:

“STOP”
‘ 

(N~.B. Include tFie inverted •ccmmas) . The ’ 
~rcq ram will ask ycu

to enter an ~ sign for every “intellectual” search. Rowever ,
this is the ‘ l IP’ s att entio n character a r c h  so , fcr the TIP to
t r a n sm i t  cne  a , y c u  m u s t  t y p e  a p a i r  c t  t h e i .

(v i )  When TSC has logged ycu c~~~~, t y p e
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to close the ccnnecticn tc NIP (the TIP shculd reply CLCSED
or similar ), then hacq up yc rr p hone.

4 .  Errors

There are a numb er cf faults t~ at can cccur sc the pr cc€ dure is
nct as simp le as that cutlined above and it is difficult to
indicate the complete range of possibilities. In general , the
solution to any prc b lem is tc try again , frca the previous step
if possible. For example , the ccnn€Ct icn may suddenly close. Jr
t h i s  case, re-ccnrect tc the same scoket and ccntinue exactly
where you left ctf (although you might get a spuricu s message
saying that there are  ac p c s t i n g s  far the keywords OPEN and
C L O S E D ) .

The only other relativ ely comm cn pro b lem is that the ccrne cticr
may qo down whi le ycu are ccnnected . This will t€ indicated by a

HCSI 1401 RESPON DING
or N E T  IRCUELE

messiqe . In that case, the scluticn is tc try again later ,
although you will be tilled for an extra 15 m inute s ccnnect time
which you did rct u~e. i~owever this is unl ikely as cur lir e
availability is arc un d CR — qq~ _

5.

Part of the re search of the INDRA grcup is ccncerned with
incnitorinq of A R E P N F T  usage a n d  t h i s  is d o n e  ~in  p a r t )  b y  m ear s
of a program ru n ni ng in cur second PtP—9. This progra m is not
r u n  all the time , but is usually running in the m c r n i n g s .

The program wcr ks in the tc ll cwing wanner. Wz~er ycu dia l up ~i-e
PIP , the port tc which you are attach ed is in a state known as
“hunting ”, that is , it is wa iti n ç to tind out the speed cf ~ct~rt e r m i n a l .  W h e n  y c u  t y p e  t h e  c ap i t a l  E , i t  qces intc a mode whic n
a l l o w s  a n o t h e r  u s e r  tc be connected to you and this is what t h e
PCP—9 does. In tact , it attempts tc make the connecticn every
two seconds and ta ils it ycur port is in hunting mcde . bh er it
connects to ycu , it asks questicn s (see b€lc w ) , then disccnnects
and allows ycu to carry on in ycur normal way. It attem p ts to
reconnect tc ycu after 20 seccnds and car !nct if ycu have either
put the phone ‘Icwc ci have connected tc the host you want. It
then tries tc connect tc you at two seccod intervals urtl i it car
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do so, then it repeats the guestions (slightly m cd ifi€ d ) .

When you first attempt tc log in tc the LONCCW— ’IIP, the questions
you are asked are your surname , your ‘lIP password and the Host
you wish to access. The reason for your surname is that if
anything goes wr cn g, we kncw who to get in touch with. EL FA S E
put your real sur n am e , althoug h this is nct checked at the
mcwent . You will be allcw€d one wrcng attempt at the ‘LIP
password , then you will be disconnected. Pcr the Hcst , either
147 or MEDL INE will t€ accepted . When the questions are asked
the second time (after you disccnnect from NIM ), you will cnly be
asked the number Cf the next Host you wish tc access.

Tc save time , whe n asked icr your surname , ycu may enter ycur
surname , TIP passwcrd and Hcst number , separated by ‘slash’
characters e.g.

SU R NA ME ) STCKES /UCL/1L1 7

6. The MEDLI NE PrO2rarn at UCL

As can be seen from the abcvE descripticn , it is uct easy tc
connect to NLM using the standard procedure , due tc the tact that
NIN is not ccnr.ected to ARPA NET in the usual manner. Als c , in
the case of any p rcb l€ms , it is very difficult tc get accurate
status information.

Ta overcome these pr chl ems , we have developed an cth€ r pr c q r am
running on cur p cp— g which connects the user to NI ELI NE easil~ ,
selects a suitable IC and gives specific status messages , as tar
as it is able. Alsc , the m ethc d of accessing the program is to
simply state that coc wishes to use MEEL IN E Cr Hcst 147 to the
mcnitorinq prc gram described abcve.

T h e  p rog ram keeps up— tc— dat e status in fcrm atic n about UCLI~~Eeither by rem embering the status Ct the last u zer tc be ccn n ec t€ d
or, if there are rc users , by pclling the pcrts every five
minutes. When answ erinq to the .cnitcring pr cgram that CEE
wishes to use NEEL IN E , the progra m is called and  states the last
known status. If PEELIN F was available , it attempts tc make the
ccnn ect ion, trying all five ports in turn . If successful (and it
it finds a pcrt in 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 vct
already in use and tell the user tc which p crt he is ccnnected
and the ID he is using. The prog raw is then not seer by t~ e
us er, except that it modifies scme cf the replies from NL P ,
specifically deleting the prompt PROG : and replacing the p rcu p t
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USER: by the wcre ccni ent icn al ). Al sc , unseen by the user , t h e
pr ogr am is p ert crmi ng certain monitorin g functicn s .

A t y p i c a l  s cen an i c  is shown in App end ix 1.

T h e r e  a re  a n u m b e r  of useful commands which m ay be ty pE d at ary
time while the DCL NE DL INE pr cg ram is r u n n i n g .  These  c o m m a n d s
a L E  intercepted b~ the PDP-9 and not Sent tc NLN and thus car
ev e n  be sent  w h e n  N L N  is a w a i t i n g  an a n s w e r  frcm the terminal
There are two sets ct commands; the first start with the ‘ % ‘
character and are dealt wit h by the PDP— 9 network sottware.
These are used to qet help intormaticn about the sy st e i  a n d
status information abcut the PDP—9. Currently, there are t~ csuch commands:

~ H XXX .Y Y Y  Reip in fc rm at i cr
Status inform ation

in -he case of the ¶F ccmm and , the XXX is a fil ename (cu rrently
th~ names are GA T E W A Y  and PE C LI N E; only the t i r s t  thr ee
characters need be typ ed) . If the ‘,flY’ is cwitted , a list Ct
tb € heaiin’~s of the file is typed. These headi n gs arc th en usEd
~s the ‘!YY’. Pci example , if lB NEC is typed , one of the
headings is ‘Peatuzes... ’ and to obtain this intc rmaticn , the
ccmm and %H NEC ,FFA should be typed.

The secon~1 set of ccmm and s start with the ‘I’ sign and are dealt
wit h by the NE D L I PE E program. Tb€ r~ ar e  c u r r e n t l y  t i v e  Cf them :

Print tine logged in
Set up initial mess aqe
Print status intoraaticn

II Print current date and tim e
Cancel initial message

T h e  IN and *X ccam an d s must use d by UCL ft and th€
c~~c~~~~~~ 2~&J~~i ~t1A~~.

7 .

In a project such as this, there are significant prob le m s
ccmmunicatinq wit h m any users quickly . Furthermore, if it is
necessary to give technical intormatic n , the telcpb cne is nct an
ideal medium. Therefcte , we have set u p  a Set of tiles on the
151 PDP-1O which users may interrcqat c cften and wh ich ar e
updated regularly by the authcr . Conversely users way appe nd
aessaqes to a similar file. To read the MA l L tile , th€ tcl lcw irq
should be typed ~attez having given 86 as the Host if the
acni torinq progra m is running) :
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~c e~loqin uk xxxx <space>
msg
ha to type all headings
t3 to type message 3 ttor example)
q tc exit
LCGC tog out trcm 1St

Clcse the connection

In the above , <space> means press the space bar. All the syst~~
rt omp ts ha ve keen remcv€d , althcu gh , when using the system , it
should be fairly cbxicus where tc type the apprcpriate coamands~

To s~ nd messaqes, a similar pr cc€dur e is needed:

~ O P6
log in uk ~xxx <space>
sndm sg
KIRS ’IEIPE
A VS~~ LON CC N
Test message
ATTN: A~ 5
This is a test message
<ctrl—Z> i.e. press CC PEIR CL and 2
L CCC

Ctviously , receiving and sending of messages may be cLm bi ne d.
Whenever one receives the d pr cmp t from 151, ccc can gc ii tc t k.~
SND MSG or the N~~G subsystems. The procedure described above is
extremely brief ard is given in consideratly m cre detail in the
appropriate User Nctice.
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~‘bis Appendix skcws a typical interaction with the tC1’tC~.- ’iIP
mc nitorinq program , including examining NAIL and s e n d i n g  a
message. Also , this has been slightly edited tc fit the page
layou t.

L C N F ) C N — T I P  N C N I T O F I N G  S E R V I C E

SfJRNAN E ) STOKES
TIi~ PA SZ,4I)RD )
1JCL
HC ST N U I I H E N  > 14?

WH EN I LAST LCC N Et A CCUPLP OF P]NUTES AGO , N E C L I N E  W A S A V A I L A E~~F

T~ RN1N AL (FAST CF SLCb ) >slow

~E [~A SE WA t T hH ILE I IF! TC CONNECT YCU...

‘r~ YING PORT *134

I t  >
YCU ARE NOW CONNECT EC TC PORT $1311 AT NEC LINE AS USER NL LC2
NIN P&SSWORD >

HELLC FRON ELHIIL3 .

GCOD-PYE !

CLCSEC
C P E N  8
OPEN T

LCNDON—T 1P NC~ I’ICFING SERVI CE.
NEXT HOST NU NEEF CR RIb G CEE NCW > 86

OK - EYE

CLCSED

tIC 86
Ti yin q . . .

Cpen

INDRA TR—~4O Access to an I n f o r m a t i o n  R e t r i e v a l  Sy s t e t i

-



— 3 5 -

L S r - T ~~ 1 . 33 . 3 , IsI—s YS T ~~M — A  E~ EC 1.53.7
t I E C G I K  J K  XXXX

J C~ ) 25 ON TTY2 12—EE C—7 6 C7:30
P~~I~V I O !J S  L C G I N :  13 -U C 76 07:1C
TENEX WILL CC DC~~N T H U  12—16—7 6 220C ilL FRI 12-17—76 0500
F < }~ P R E V E N T I V E  M I I N I E N A N C E
YCU NAV E NEW MA IL

ri~~~ —— V e r s i c n  Cf 1 A p r i l  1976
eype ? for help, ? I for news

Last road : 30-JCN—76 C5:23:31; SR msgs , 27 disk pa ges
Y cu flave old m essag es which are ‘Nct Exami n ed ’

< -type all
1 7 NOV 197~ K IRSTE IN Nedline Pesages
2 ii NOV 1976 KIF SIEIN at SR I—A l Ncr€ NE DL INE Prob lem s

< - typ e 2
Mdii from SR I—A L rcvd at 17—N CV—7 6 0438—PDT
fl ate : 17 ~4OV 1976 044C POT
~r cm: KIBSTEIN at SRI—Al
Sublect : More MFCIIt ~E Etohlem s
T c :  uk a t  I SI
cc: avs at l (bCCb

A V I N :  ~U :DLINF 

Adrian

<—quit
Warnin g : Some Messages ate ‘Not Exam ined’ ICcn tirm ) Yes
Gccd b ye
~S ND MSG

Tc (? for help ) : KIR STElN ~ ISl

cc (? for help) : avsêlO MU ON

Subject: Test Message

Message (? for help) :
AITN : AVS

This is a test message
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Q , S.? c ~~rria~~e— r e t u r ~~:

~ i t s ~~e in  it 151 — -  ck
~~~ at LCN~)ON —— ck
~~~
~~~LP1) J )t3 ?~~, U S E R  CK , A CC ~1 I N E T — U K , 1’IY ~ , A T 1~~I 1~~, i t  C7~~~

~~~~~ O : O : 1~ I N  C : 1 E : 0

~ ~ c
C~~ N F
OIi ~H T

L(J~~ O N — T I P  N C~~1 ’ 1 C F l N C  ~ F R V I C ~
N EX T POST NTJ W E EF CR RI N G CFP NOW )

( I ~~:~~~ t h e n  r a r q c f f )

r~’ v~ rious p r cg r ams used in the atcve exam p le s are l i ablc t~i
~~~~~~ at shcr t notice. FowE v e r , all users will be nctifi e~ v~ a
th~ ~st; iyst em cf suc h chin~jes and , as tar as pc~ sibl e , th ey w jiL
1 €  r~a t t ~ self— expl a na tc r y. In case cf ary ~t cb1 cms , t y p e  ~
q u + ; f i ~~ n mar k ar d ycu ~sill b e given whate ve r cc—line be li i~tv di l ahie.
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fl~i~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

01— x xx XXIX TIE Teleph cne r i u m t e r

o 1—3R7 6768 TIP Com~ u Let Fccm (dir ~ l~ ~~)

01— 3~~7 7050 x 337 A ~ Stokes (room)

O 1 3 ~~7 7050 x 817 (ccmputet roca)

0 1-9 5 9 6665 “ ~bc ie )
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There are a few extra TIP ccmm and s ~h i c h  ma~ h e  cf sc me  u se in
c e r t a i n  c i r c u m s t a n c E s .  The  to llcvinq is a shcrt list. In all
cases, the tull ccmm a~~l is s h o w n , but cnl’j the fiLst charoct eL of
e a c h  word need by typed.

EPr otocol Tc Transmit Open the transmit half of the ccr . i~e c t icn

d Li ~otocol To Bec eiv€ Cpe n the receive half cf the ccnn ect ic~These twc ccam ands may be cf sC~ E use in
the case ~her€ the NHS TIP sen1~ a m~~~sa o’
such as ‘Host broke t L e  ccnne ct icn <pe n
T’. The tsual âP B ccm aand is sim p l y th e
comb inaticn of these twc c c m n a F d ~ .

~F1ush Flu sh all the characteis in ti z e TIP’ s
buffer. This performs a v€ ry crude torni
of editing, but is of little us~ ~irc ~ t t ’~
user is nct aware ct which chara cte~.s are
still in the TIE ’s luffer. It m ay be cf
scme use in com biratic n with th -~ ne~~tcommand.

~T~ ansm it On Linefeed Transmit tc NL~ at the end cf each h oc .
This command dces not jr ~ L a c t  ~Ic w h a t  it
appears. It tells the TIP tc tran~ ait ~tthe end of each line jf it can dc so. If
it needs to transmit before , it -.ill do
so. This command cuts dcu n the cve rbe ads
in the n etw crk sligh tly.

iFcho Local The usual echo state. The te~ i~i r aJshould be in full duplex and t ie
characters p rinted are , ir tact , .~c L ~~ed
trcm the ‘LIE .

~Echc Ncne The cpp c~ ite tc ~E L. The TIP e ch ci nc ~ is
switched off and the cn ly way to ~ € c ~ wtt at
is being typed is tc p ut the t e r m i c a t  ‘

~~~

HA LE—LU PL EX mode. These tuc com ma n ds
togeth er may be useful ir the case cf vF€
t~~t~~inal printi n g ccrr up t character~;. Fy
u.siny them , it is ~cssihle to det er r rii €
~hethe r th~ prcb lem is in the transmit cc
the receive side.

dReset Resets the termi. ral tc the state it was
in after dialling up the TIE but betore
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typ ing the E. ‘Lher€tcre , the usual next
step to this command is tc type a capi tal
E (or whatever the apprcptiate character
is for ycur terminal).
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A PPEND IX II: Sa.p]~~ Mcnitcti itpu t

‘9 OCT 76 15 C6 C9.11 1 ME CL INE PROG RAM VER SICN 2 .11
2~ OCT 76 15 C6 47.71< OSHJL ICE 147
29 OCT 76 15 06 47.8~~ O5HJT. ICE 147
29 OCT 76 15 06 48.2E< W H E N  I L A S ’ !  L O C K E D  A F~~W M INUTES AGC ,*
29 OCT 76 15 06 48.4E< MECL INE ~~AS A VAII A EL E
29 OCT 76 15 C6 LlF.BE< TE RMINAL (FAST CR SLCW) )S
29 OCT 76 15 06 51.8E) f
2~ OCT 76 15 C6 51AE<
29 OCT 76 15 06 52.OE< PLEASE WAIT WHIL E I TRY IC CONNECT YCU_ ..
29 OCT 76 15 C6 5 .1R<
29 OCT 76 15 06 52.9*< TRYING ECBT #1144
29 OCT 76 15 C6 ~3.CE< TRYING ECRT *144
29 OCT 76 15 07 C5 .1C< /ICGIN
29 OCT 76 15 Cl CE.2C) /LOGIN
29 OCT 76 15 07 CR .3C)
29 OCT 76 15 Cl C9.3C)
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A~~PA Advanced research Projects Agency
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BIL British litrary, Lending tivisicn

~ LR D British Litrary, Research and tevelcpaent Lept .
bps Eits per second
CAL C Cc ipu te r Aided Design Centre (Cambridge)
HEF High Er .erqy Physics
IMP Interface Message Processor
INDR A InterNetwork Display and Rem ote Access
ISI Tnfcr m atic n Scieiices Institute
~ E [~L I N E  M E E I A ~~S Cn—I ine
NAM N etw cr k Access Machine
NES Natic nal Bureau cf Stan dards
NIM Nat iccal Lib rary of MEdicin e
N Mf ’ Network M easurem ent Mac h ine
PSTN Public Switched Telephone Netwcrk

~uth er fctd Laboratcry
KSRE Rcyal 5ignals and Radar Establishment
SIMP Satellite Interface Message Prccesscr
STEIN Sh crt— T e rw Exp erim enta l Infcrmatic n Network
TIP Terminal Interface Message Frcc€sscr
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UCLA University of California at Lcs An ge le s
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