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1. I n t r o d u c ti c n

This report may be ccnsidered tc be an aedendu . tc INDR .A TR— 3 0
(Eef. 1). The previcu s r€Fcrt evaluated measurements made of t h e
Lcndon nod e of ASPAN fl cv€r pericds up to the end cf 1976 (the
periods varied according to the precise me asur em ent s that were
beinq made). This reEcrt extends the data fcr use cf the ECE-9A
for six months, that is, up to thE end of June 19T? and cca~ a res
and contrasts the usage cf that machine (and , acre iaportantly,
the Rutherford labcratory (RL) 360/195 that it trcnt—En os ) with
the previous pericd ccnsidered (January to teceuber 191€). In
order to make this reçcrt self—ccntained as far as ~cssitle , some
information ccntaine d in the previcus report is repe atEd b er eir ,
but very few cf the data are given in any detail and , for su ch
detail , reference is made to th€ previcus repcct.

INDRA TR—l$ 2 PD~ -9A Usage , Jan - June 1977
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2. ~;v i t~~~ ’ O v e r v i e w  a r - i  [‘~~~v i c u ~ N € a ~~u L e s e n t s

i f l  t h i s  R e p o r t , w e  c c r s i d € r  m e a s L i o m e n t s  ma - i c c f  t h .  U Sri ’~~t O t

1~ I ’ ~k PDP—9 Mesignated PC~~— 9A) whic h~ trcn t—er ~~ th E ~ e t ~ . E t i c . r :
L a . : ri r d t o r y  3~~0, 1° 5. ‘Ih’~ ccntig~~rat icn in which we are in ter :~~ i
i s  s h o w n  i n  F i q .  1.

ti~~au e  of the  s y s t e m  m a y  t a k e  m a r y  f o r m s .  F i r s t , t h € r €  i s  s i r ~~ l.-
usaqe of the PCR—9A itself . Very little can be dcne on this

~achin e excert reading “ H € l p ” t i l e s  a n d  so t h i s  u s a g e  t c f l c w~
sili lar p~t t€ rn tc that Ct  t i e  RL 36C , excep t whe re users hav e

i i  able to cci nect to the PDR—9 hut una b le tc ]cg in ~c th ’~ 3~ O
t c i  -~n y reasc n . The m alcd ty cf usage of the ~~~~~~~~~ is  m s~ce i ~ t o
.ic~~~~s the dua l— ~~rccessor 195 at the B u th€rtcrd IaL cr~~tcr~~.
Tr.~ie are l€ tf ec ti ~~ely) three lcgical ~crts frca th.- P C~~-~~A ~ c
t h ~ ~~O an~ we i~e a sut€ usage ct the 19~ th r cu gh ‘h~ se 

p c~rt ~~,
i n clul in q pc rt us age data. A second fcr x cf u s a ç c  i s  t h a t  c f
~ i 1~ Tr-tn sfer s bct h tc and tr cm the RI. ~ach.re and ..e s b c w  s c m €
!nc~~s1 ts r r~tz cn th€ se Finally, we have usace ct AR P A ~~FT t icu

1c 160 (~~1-~ich ~~~~~~ a .~e pa rate logical ~cr t cn ~hich , ii ~ ~ct , a
n~~~u’- r .f separate interactions ~ay he m ult ~~~lcxEr) .

Iii a ll cases , w e describe usage ot thu v aric us s j st e s ~ ii a
s i m i l a r  w a y  t c  t h a t  t c l l c w e d  in  R~~f. 1 in cider tO fi .~i l it ar ~
cc mp arison . Si s i l a rly , as ta r  as po s s i b le , a l l  g r a p h s  a i e  dc ~~~r
t~~ the samu sC~~1E ~~ in that dcct;~~n t .

I 1.~~R A  T H — L 4 2 ~t~~— 9 A L s a . 1 E , Jan — June 1977



- 5 —

FIGuRE 1: CURRENT INDRA CONFIGURATION
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~ .~s i r e m c — n t s  a a d ~ a r e  e x a c t 1~ t h e  - i ~~~e a S  thc~~ i~~’i~ I n  r~~~€
p~ . e~~~~nu ;  y c a r  s i r ce , a t  t h i s  l e i c l , t h c r ~ w u L e  i c  c h a r ~~’-~ t c  t~~e

1~~ t t - ’ p c p — ’;. h c . f ’ v c• L , c: i ’±  ~i d i l  cL ~ n q e  ~ C t~~- ç ~ s~~st’- i i  cn
nc- 

~~~~. ‘~~ ‘:t~ic”~ c c ’ s i d . — r a ~~l y h e 1~~~ d.  T h A s  ~c~’ i t i u - i t i c i  ç~L ( d u c . d  ~
i - J ~~- .’t i ~~e i t a m p  j u s t  b e f o i —  t h ~— ~y st~~. ~~1s r a ~’ -~n ‘1 c~~ . ;  ~s t h i ~
~~~ p~~n e 1  f a i r l y  ci- t~~n , r h i s  ~r c v i i u d  an  k .~~C e l ) ~- n t  c r c s .~- c F ~- c k  c r

I l t e / t i m e  s t a f l  Cf ‘~~e ~D F— ~~. T h i s  -~~~~~ i n  i -r r c t  r r ,  a

~-u f zic j ent n u m t e i  c~ o c ca s i cn s t c  ~ a k e  i t  w c r t l w r i J e  r~~i t~~L a t i , c
h€ p c~)p~Js a 1 ia ~ € i n  R e f .  1 t h a t  t i . i~ PLP— ’) s~~cul1 check the tiia €

J~~v c n  t o  t h e  s y s t e m  v i a  a n  i n d e I e n ’ i E n t  s c u r c ~~

ThE ~~~A f ’ ~ m~~r.t s  ta k e r  r e  ~l i s t c i r € d  s r q n i t i c a r ~~iy ~~ t h e  m c ~~€
u f t . ~ R L  m a c h i ~:c giving -~ v e r y  r e d u c e ; t i ; .~ ci t h a t  c h i n e ,
r) .)rt1( .1l ~~rL y d u t i r q  F4-btudiy (~~1~~). In a d c i ~~I c r , du e tc th e r~~4- (
f~~ i c~~t r ~i s y c t C I  ‘ i e v e 1 c p m ’~ n~- t i~~ cr  F t ~~—~~A , t~~is  r a c~~i r e  w~~s
U r i ~~V~~j i d ; 1 -~ t c . i  a r  a 1~ .r~~c i at l e  t i r ~~ . T r ~ i; r a t & r r e r  ‘~ i r t c tcr * t ~ j s
4 r i k  W’i S 1 ~O C  ~ c 150 ( , a l t h c Qh i t  w a s  ex ~~~r~~’-d on c a s i~~~.

; u t  . -,n~iw s t r E  a c u r t  Cf  ~cn i  t c r i n ~ p e i t c i  i~~d h y I I C ( t h  ( , f l ~
r r  t b ~

- same his~ oqr ari d C  i r : i c~~t i c r .  or  R h
a~~ . i 1 i u i i 1 t y ) .  ~ h~~l€ a p ~~r e c i a l l y  l c w e r  t h~-~n t r r  t h c  ~- r e v i o ~-y u ~~ ~~~ re~~~sc~~i s  o u t l i n e d  d~~ O V C , t h - e c v u r ~~l 1 a v a i l a h i l i t y  w a s
i~~~. ~~~; i n  t h e  p r c v i c u ~ y e a r , i t  i s  c l e a r  t h a t  t h i r -  t i i ~~ L E  I~- ~~T
‘ 1 c d . ~~L o . ~~~i~~~~~ t E  ~~j .  ¶ c  ~~~~~ ~~~~~~ cf  1~~t a  c i t h e t  L y  t ; .~ ~ L P — ~ r u i n I n ~
-~~ . t ut p~~~~ r ~~~ç e  ic r. ~h’~~ch t h e  i C c  is p u n c h € ~~) cr  ç h I c c i ~ 1 C 5 5
o f  t t ~~ ~ip~-s i ’ i d t t  i~ ~1u i t €  c l e a r  t h a t  t h i s  ~€ t h c1 C f  t~~c J i i i r . q
:~t~~~~ ; ic.~ is u r - sati st a ctcry. T~~E MfE~ ct t he P L P — :  wa~ ~~u S t

i i i t ’~~~~ h c u r s tatter a l l c w i .- ;  fcr a n inclient wb icti ca~ s~~
i ‘. : i i ; h  i r d  ar t c— r ” .ta rt over 20C tj~~~5 L e t c : c  ~~e i r c

i fl . i ; [ r ec i a t ~~~c’ im ~~rc .i €~u~~.t c ver the n~~n~- ho~~ts
~~~~~ t ( ) ~~ t o t  ‘ S i~

T h ~ ~T , ] f , j ;  Cr ~t c1it (r I r~q p e r t c r ~~ed , ~r c t ~~r~ ~ cw n l~y t I~~E c.t d i ~
t r i ’t- ~) i s  V e r y  ~~i~~i 1 a t  t c  t l a t  f o r  1q 76  w i ~~ t u . - . v e r y  c t v ~~~~ s.

i i f f ~~ i c . r - .- i r t h ~~~~- a i l y a t t e r r ~~~~r ~t r E  r i r i ~~i-i ~~cr  117 6 ~~e j i . ~~
~~~~~~ ~~~~~~~~ 6~~~ w~~i l€ fcr 1177 i t is c rly ri~~~~~~~ i t  ~G i ) .  I t  £ 5  ~ilii .~~j’:.- ,bl~’ th ~~ th E m a x i m u m  t~~guL e has riser ftcc, ahc~~ ~~~ t ’j

~,i 1 ~‘ ~~

II~!JBA TR-~42 ~L r—9A ~~~ , Jan — Ju re 19~~7



— 7 -

F i G U R E  2; M O N I T O R I N G  P E R F O R M E D  BY M O F ~ T H

PDP—9 ~Y4I TORIN G 
RL U~ TU~E

9 0 .

&j 
_ _ _ _

50

3~~
.

20

1(i

JN’&IARY FEBRUARY MARCH APRIL MAY JUE

-a



-~~~~~~~~~
—

FIGURE 3: ft~ IToR I~~ PERFORMED By TIME OF E~
y

In

6O~~ H

50 J —

WEEKENDS
/

~~~~

20 J

16 ~~~~~~~~ DAY



— 9 —

L i  T e r m i n a l  U s a c e

it is obvious that the ncn— av ai labilit y of £CE-9~ will affect
port usage in a similar manner and this is tcrne cut by Fig. 44
w hi ch shows this usage. Making qualitative allcw an ce fcc the
~~rLession of usace cier the 13CC tc 1 7C C  t i m e  s i c t  in a c c o r d a n ce
•i th Figure 3, the histogram s 1cr 1976 and 1~ 77 tear a rem arkat l€
s i m i l a r i t y  a n d  it is clear that the pattern of usage has
stabili zed with the Exceptic n Ct weekend usage which has
~~ cr ease4  s i g n i f i c an t l y .  As w c u l d  be expec ted , v e r y  s i m i l a r
conme nts may be made atcut RI pcrt usage , shc un in Pig. 5.

~ll the five FCP-9 p crts were in use tot only 77 mi~~u tc-s c c  a
t c t ~~l of 63  c c c as icn s , sli g h t l y  less t h a n  in  1976 b u t  w i t h  a
sim ilar average time per occasico. However , the nu m ber ci tia€ s
when the pctt s tc the 360 were in use (302 times , 9~ 2 minutes),
ahile averaging a similar time per occasicn as for 1976 , is a
nct ic~~a b ly  higher figure (cf. 422 times , 1152 minute s for th e
w h o l e  y e a r ) .  A u s e r  logged in tc the PC P—S but w a s  u n a b l e  to  log
i n  to the  360 5 1 t i m es  - a m u c h  l o w e r  f i g u r e  t h a n  p r e v i c u s l ~~.T h e s e  ~ata  i m p l y  t h a t  u s e r s  r e a l i z e d  t h a t , if a l l  p or r~. w e r e  in
u s e , t h e r e  wa s  l i t t l e  p o i n t  in  c c n t i n u i n g  tc t r y  ~s in c e , cn
a v e r a g e , t h e  c cn d i t i cr  p e r s i s t e d  f o r  a b o u t  three minutes) but
c a m e  E~ack l a t e r .

F i g u r e  6 shows  t h e  u s a g e  cf t h e  BL m a c h i n e  b t c k e n  d c w n  b y  g r c u p .
C cm p a r i s o n  w i t h  t h e  197€ f i g u r e s  sh ow s  t h a t  t he  I N C ~~A g r o u p  u s a g e
is .~ l i qh t l y  u p ,  as  is  t h e  s e i smic  u s a ge .  T h e  h i g h  e n e r g y  p h y s i c s
u s a q e  is ~lcwn tc a third cf that previou sly reccrded as is tbe
u s e  of “guest” acccunts . The lattEr is exp lica b lE by the tact
that ~io general guest acccunts were provided in 1977 and the
“ q u e s t ” a c c o u n t s  w e r e  p r o v i d e d  f c r  s pe c i f i c  l c w — u s a g e  a c c c u o ts .
* C t h~~r~ is a l a r g e  r u m b e r  cf a c c o u n t s  u s i n g  v e r y  l i t tl e  t i m e
‘~a’;h; a to ta l cf 9€  a c c c u n ts  ~e r€  used in  t h e  p e i i cd , e x a c t l y  t h e

i e ~ as for t h e  w h c l €  ot  1976.

T h e  us~~~e is g e n e r a l l y  r e f l e c t e d  by  P i g .  7 s h c w i ~;q t h e  s c u t c e  c t
t h e  t~~r m i f l 3 l  interact icns . ‘Iw c pcints of ncte are that the usage
f ro3 ~~~ L o n d c n — ’ I I P  is v i r t u a l l y  c cu s t a n t , c c c u p y i n g  n e a i  l y
t i i c ~u - ~; u i r t e r s  cf the tctal time , and th e (new) usage f t o m  511
w a ~~i n g  i t  t he  se c c n d  l a rg e s t  u se r  (b u t  w i t h  c n l y  7% ct  t h e
t c  a l )

I P 4 D R A  TR — 14 2 E D P — 9 A  Usage , J a n  - J u n e  1977
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FIGURE 4: FDP-9~~ PcRT USAGE BY TIME 0F DAY
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FIGURE 5: RL ~~~~~~~~~~~~~~~~~~~~~
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FIGURE 6: USN3E OF RI.. 36CV195 BY V~ ious REsEARcH GROUPS
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FIGuRE 7: USAGE OF RL 360/195 FR~1 VARIoUs ARPANET Hosis

OrHER

RAND (1,O%)~ ..~ 
(2.5%)

MITRE—TIP ~~~~~~~~~~ ~
HARVARD (],~ 5%) —.-.~
PIlES-TIP U.6%)—~

ARGONNE (2,4% )

DOCB

LA~4~ENCE

5.8% )

STANFOI~ RESEARCH

INSTITUrE ( 7.1% )
L O N D O N  - T I P

( 73,~~)



— 1L 4 —

3 . 2  F~~~~~I r a n s t E r U sa9 e

Sc f a r  we have or ly ccnsidered terminal access. This secticn
deals with file transfers and , in what tcllcw s , the ti gur es
quoted are norm alized as the num b er of e v e n t s  per  10 ,000 m i n u t e s
monitored. Nakirq allowance tot the dc wn -tim € at the 360, thE
histogram (Pig. 8) is very sim ilar tc tha t fcr 197c ~ith t h e
inexplicable difference of an a n o m a l c u s l y  l cw  f i g u r e  f o r  J u n e .

‘the host usage (Fig. 9) s h o w s  s o m e  n o t i c e ab l e  d i t t e re n c E s .  In
p a r t i c u l a r , t h e  p r e v i c u s  l a r ge s t  u se r , S ta o t c r d  R e s e a r c h
I ns t i t u t e, has  d e c r e a s e d  tc an  i n s i g n i f i c a n t  t im e  T h i s  m a y  we l l
be e x p la i n e d  b 1 t h e  f a c t  t h a t  i t  was used quite heavily in 1976
fcr transf~ rrinq f i l es  such as the P D P — 9  “Help ” files so that
they could be edited easily using the Tene x editcr , b u t  t h i s
usa ge effectivel y ceased during 1976. However , t h e  i n c r e a s e  in
usa ge of RRN (E.~~ tc  2~~.5%) may be related in that , to some
extent , usa ge of F~~N may have replaced SF1 . ‘ I h e  cnly cther
ncticeable changE is the r€d u ct icn cf the P IT— At usage ttcm 6.9%
tc virtually zerc. Hcwe v€r , in general , the pr cductic n use ct
the file transfer (particularly from X LLI A C—IV and Lawr erce
Reckeley Laboratcries) seems tc have become rcre ccnsistent.

Although not shcw r iy the statistics gatherEd , i t  is c l e a r  t r a m
e x a m i n i n g  t h e  r e c o r d s  of t i l e  t r a n s f e r s  t h a t  t h e  relia b ility of
the service had nctice akle im~ rcver1 ; this wa s  d u e  p a r t l y  to t h e
increased familiarity of the users with the system a n d  p a r t l y  t c
t h e  f i l e  t r a n s f e r  s c t tw a r e .

P i q u r e  10 s h o w s  t h e  d i s t r i b u t io n  of P ’IPs b y  t i m e  of d a y .  A g a i n
(cf. interactiv E u S e) ,  we n o t e  a s i m i l a r  p a t t e r n  tc t h a t  seen  i n
the previous year w i t h  t he  ex c ep t i c n  of t h e  e a r l y  a f t er n c c u  d u e
tc the increased PC P—9 system develo pm ent time.

I~ DRA TR—4 2 FtP— ~ A t l s a q e , Jan — June 1977
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FIGURE 8: Fa~ TRANSFERS PERFOf~ED BY MONTH
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Fi&~ 9: FILE TRANSFERS PERFO~ ED BY ARPANET Hosi
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FIGURE 10: Fui TRANSFERs PERFORI~ED BY TUE OF DAY
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4. Cc nc l u s i cn s

Perhaps the m cst si gn ifican t datu m is tt e C C n Sj C ~~ r d b 1 € ]~~~~~~~ j~~ E
in the relia b ility cf PDP—9P , m aki ng ~~~ PT E F  ~~~~ t ees  hr ’Jt s ,
a1t~ ou qh it is still possibl€ (and it ha~~p exi€d C r c € )  th a t it ma~
crash and auto—restart a very large number ~f t i m es c~~er  n i ’ j i- t .
Thi s  i~ us ually caused by h ardw at c errcr~

; ( i n  t h e  ca se  ~E r t 3 c ~, ed ,
it was an in terrupt trca the disk ) and there i~ ~r La. ly  l itt l€
t h a t  can be dcne.

The pattern of usage seems to h a v e s t a b i l i z e d  n o t i c e a b l y ,  cu ~ it
is clear that the alcunt of usage of the F~L machi ne thrcugh the
r;~~~~ PUP—9 is not p articularly high from cutside the INCHA g r cup
(abou t  25% b u t  t h i s  f i g u r e  is , in  f a c t , an  c v e r e st i m a t e  as t i s ag e
i~ m ade from a terminal in the FCP-9 room whic h is nct ~cn it cr€da n d , fr om locking at the RL statistics , usage ct this tetm ir ial is
at tne same order of magni tude as the cth€r three p crts c cm b i n e d ;
takin q this figu re , the cut side usage would be about 1~1~ of t h e
tctal)

The file transfer pictocol seems tc he used as muc~ as l a~~t ~~~~~b u t , on exam ini n g the figures in detail , it seems to be more
reliable and it certainly has been used cn a fai r ly regular b asiL
b y  a number cf gicups.

The final conclusions are on the actual rec ordinq ct data. hor
many reasons , the me tbcd used is unsat istactc ry . E . ir st , t h ~ t a c t
of the operatcr sp ecifying the time and date tre guent iy i~~id~ to
t h e se  b ein q  g i v e r  in c o rr e c t l 1 a n d , a l t h o u g h  i t  is n o t  s i m p l e , it
would seem w cr thw h i l e tc check that these are correct. ‘this
cculd be done ty sending a suitab le messag e to t h e  F L  3 t 3  ( 4 4 ~
t I~ E) and analyzing the reçly . Alternativel y , t h e r ~ are o n u mL ~- r
of machines on ~FPAt ~~I (PCP—1 0Xs ) which have a çatt ic ul ar s~ cket
reserved for the date and time . A ccnnectic n tc such a scck~~t
prints out a single line and then is clcs€d; ~oweveE , thi s h~ s
t h e  disadvanta~je of ccnv ersicn fran the rel evant ti m ~ sta n dard.

A second problem which was not envisag ed w h e n  th 1c’j~~ir q p rc qr ;~m
was writ ten was the fact that the Host addresses of a nuab:t ~f
machin es have charged , either w i th m achi nes 1Ea~~in q ~ i~R A t ~~~T ~~~~~~~

bein g replaced by new sites of ty a simple char.q~ cf numbe (for
e x a m p le , SRI changed ftcn 66 to El). Since the datu m re cc rded by
the PDP— 9 is the Host number (Since it is thi .~ wh icl~ id€ nt i fies
the interacticn) , this introduc es conside rabl e cc mpl icaticn s it
the analysis çr cqr av s . The suggested .~c d i f i c a t i c n  is tot the
PDE-9 to have a lcck- up table of Host rames’m ddresses which is
kept up-to—date and for the ma cb in€ to t€ cc rd the Ficst n am e .
L u c k i l y ,  in the data teccided , the çrcb1~~. s cculd be over come
relatively easily since we were ccns ideri r .~ a sh crt tim esca ic.

I h D R A  TR— L1 2 PEP - 9A UsagE , Jan — J u n e  19~?7



- —

The final oblec tjcn tc the metho d is the use cf ~a~~er tare .
W F.jlp this is conv enient in that there are nc ~icbl ems of c c r r u p ~
r iles or of closirg a tile when the machine crashes , it r~aS
l ia d v a nt a ges , oc ted above. ‘therefo re , it seems a ~crt hvh i Ie
imçroveae nt tc utilj .se the fact tha t the PEP— 9 is directly
connected tc the ma chine cn which the analysis ta kes ~1ac~~.
There are two areas cr the system drum (knc~~n as 5CR and ICR)
which are not usEd for any other çurpcse It wotl~ se€ m
ieasonable to use cne of these (e.g. the ICR which , cu ~D ?— gA ,
has 2’42 (octal) free blccks) fcr measurem ent purposes . when the
machine is started , it could write the apprcpr iat€ )cL he.i der tc
t h e  f i l e, then write the measurem ent data. when the area
becomes , say ,  h a l f  f u l l , the f i l e  cou ld  be sent tc the 360 a n d  a
new file opened. then the Ict has run correctly, the cid file
ccul d be deleted . This wculd take some develc~ m e n t  w o r k ;  i t
wculd seen a wcrth while investment cn any machire cii which
serious long tern measu rement were envisaged , but will not be
underta ken on the U~~ PtP-9.
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