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1. Introducticn

This report may be ccnsidered tc ke an addendus tc INDRA TR-30
{(Eef. 1). The frevicus regcrt evaluated measurements made of the
Lcndon node of AFFANE1 cver pericds up tc the end cf 1976 (the
periods varied according to the precise measurements thkat were
being made). This regcrt extends the data fcr use cf the ELCE-9A
for six months, that is, up to the e€nd of June 1977 and ccmgares
and contrasts the usage cf that machine (and, wmcre impcrtantly,
the Rutherford Iabcratory (RL) 360,195 that it frcnt-ends) with
the previous pericd ccnsidered (January to C[Cecember 197€). In
order to make this regcrt self-ccntained as far as pcssitle, some
information ccntained in the previcus report is regeated thereirn,
but very few «cf the data are given in any detail and, for such
detail, reference is made to the previcus regcrt.

INDRA TR-42 BDF-9A Usage, Jan - June 1977




2. System Overview and Previcus Measuiements

In this Report, we ccrsider measutiements made cf the usage ar th
IKDRA PDP-9 (lesignated PCE-9A) which frcnt-ends the Kuthericrd
Latoratory 360,195, 1The ccnfiguraticn in which we are interested
is shown in Fig. 1,

Jsage of tne systes may take many forms. First, there is sinugle
usage of the PLPE-GA 1itcself. Very little can be dcne on this
tachine except reading "Help" files and so this usage fcllcws ¢
simwilar pattern tc that cf the RL 36C, except where users have
heen able to cornnect to the PDP-9 Lut unatle tc 1cqg in tc the 360
fcr any reascn. The pajcrity cf usage of the FTLE-S is merely to
access the dual-frccessor 195 at the Fkutherfcrd 1Lakcratcry.
Ttere are (effectively) three lcgical pcrts frcm the PLE-SA tc
the 360 and we measure usage cf the 195 thrcugh these ports,
including pcrt wusage data. A second fcrm cf usage is that cf
File Transfers bcth tc and frcm the EL machine and we =shcw scme
measurements c¢cn thecse, Finally, we have usace cf AKPAKFT frcu
the 360 (which uses a separate locgical fcrt cn which, in fact, a
number of separate interactions may Le multiplexed).

In 2all cases, we descrite usage of the wvaricus =systesg ivr 4
similar way tc that fcllcwed in Fef. 1 in crder tc facilitate
ccmparison. Similarly, as far as possitle, all gragphs ate drawsn
tc the same scale as ir that dccument.

INDRA TH-U2 ECE-9A Usage, Jan - Jumne 1977
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j. Measurements Pade apd Cospariscn with Frevicus Cats
The measurements made are exactly the same as thcse made 1n the
previous year since, at this level, there were nc charges tc tre
prcgram in the PDE-9. Hcwever, cne smpall change tc the system cn
the RL machipe ccrsiderably helped. This mcdificaticn prcduced a
late/time stamp just tefore the system was taken dcwn; as this
nappened fairly cften, this provided an e€xcellent crcss-check cr
the date/time stamp cf the PDE-9. This was 1In e€rrcr oep a
sufticient numkter cf occasicns tc make it wcrthwhile reitecatis
the proposal made in Ref. 1 that the PUP-9 should check the tin

Vo)

jiven to the system via an indepeéndent sScurce.

The measurements taker were distcrted significartly by the uwcve
of the RL wmachine giving a very reduced time cn that machine,
particularly duricqg Fetruary (31%). 1In adéiticr, due tc the need
fcr extra <cystem develcgment tizse cn FLF-%A4, this machine was
unavailable fcr ar appreciatle time. The rreferred time fcr thics
Werk was 1300 tc 1500, althcugh it was extended on cccasicn.
Pigqure 2 shows the ascunt cf zcnitcring perfcrmed Ly mcnth {and

inclades, cr the same histograzs an jadicaticn of RL

railapility). While agpreciably lcwer than fcr the grevious
yeat for the reascns cutlined atove, the cverall availability wa
73%. As in the previcus year, it is clear that this figuie is an
nederestimate due tc the lcss cf data either by the ELE-9 runain
out of paper tagpe (cc which the 1lcg is puached) or physical lc:s
>f the tapes and it is quite clear that this methcd cf recordin
statistics 1s unsaticsfactcry. 1Tte MTBF c¢f the PLP-9 was just
>yer fourteen hcurs (after allcwing for an incident which caused
it *c crash and acto-restart over 200 ¢times tefcre Leirg
corrected), an agpgreciatle 1imprcvemsnt cver the nine hours
tecorded for 197€.

1))

O g

The analysis cf mcnitcring perfcruzed, trcken dcwn bty time cf day
(Fiq. 1) is very sisilar tc that for 1976 with the very chbvious
difference in the early afternccr (the ririsus fcr 1976 teiq
Just under 60% wkile fcr 1977 it ies cnly abcut 30%). It is al
ncticeable that the maximum fiqure has risen frca abcut 72% t
nearly 80%.

(SIS Ve
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3.1 Termipal Usace

It is obvious that the ncn-availability of FLE-9R2 will affect
port wusage 1in a sisilar manner and this is tcrne cut ty Fig. 4
whtich shows this usage. Making qualitative allcwance fcr the
dsrression of usace cver the 13CC tc 17CC time slct in accordance
Wwith Piqure 3, the histcgrams fcr 1976 and 1S77 tear a remarkakle
similarity and it is clear that the p[pattern of usage has
stabilized with the excepticn <cf weekend wusage which has
decreased significarntly. As wculd be expected, very similar
conments may ke made abcut RL pcrt usagqge, shcwn in Fig. S.

all the five FLDP-9 pcrts were in use for orly 77 wminutes cc a
totzl of 63 cccasicns, slightly 1less than in 1976 but vith a
similar average time per cccasicn. However, the nugker cf times
when the pcrts tc the 360 were in use (302 times, 95Z minutes),
wbile averaqging a siwmilar time per occasicn as fcr 1976, is a
ncticeably bkigber figure (cf. 422 times, 1157 minutes for tte
whole year). A user logged in tc the ELCE-G but was unakle to lcg
in to the 360 S1 times - a much lcwer figure than grevicusly.
These data imply that users realized that, if all foct: were in
nge, there was little point ip ccntipuing tc try {since, cn
average, the ccnditicr persisted for akout three wminutes) ELut
came tack later.

Figure 6 shows the usage cf the FL machine trcken dcwn by grcuy.
Ccmparison with tke 197€ figures shows that the INCEA group usage
is slightly up, as is the seismic usage. The high enercy physics
nsage 1is dcwn tc a third cf that previcusly reccrded as is the
use of "qguest" acccunts. The latter is explicatle Ly the fact
that uo general gquest acccurts were provided in 177 and the
guest" accounts were provided fcr specific lcw-usage acccunts.
“Cther" is a large nusber «c¢f acccocunts using very little tine
@ach; a total cf €€ acccunts vere used in the pevicd, exactly the
same as for the whcle of 1976.

The usige is qgenerally reflected ty Fig. 7 shcwing the scutce «cf
the terminal interacticns. 1Twc rcints cf ncte are that the usage
from the Londcn-TIP is wvirtually ccnstant, cccupying nearly
three~quarters c¢f the tctal time, and the (new) usage from Sil
making it the seccnd largest wuser (tut with cnly 7% <cf <tte
tctal).

INDRA TR=-42 EDE-9A Usage, Jan - June 1977
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Ficure 7: Usace oF RL 360/195 rroM VaARIOus ARPANET Hosts
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3.2 File Trapsfer Usage

Sc far we have orly ccnsidered terminal access. This secticn
deals with file ¢transfers anc¢, in what fcllcws, the figures
quoted are ncrmalized as the numkter of events per 10,000 minutes
monitored. Makirg allowance for the dcun-time af the 360, the
histoqram (Fig. 8) is very similar tc that fcr 197¢ «with the
inexplicable difference of an ancmalcusly lcw figure for June.

The hcst usage (Fig. %) shows someé noticeakle differences. In
particular, the FIevicus largest wuser, Stanfcrd Research
Institute, has decreased tc an insignificant time. This may well
ke explained Ly the fact that it was used quite heavily iam 1976
fcr transferring files such as the PDP-9 ®Helg" files =so that
they could Lte e€dited easily using the Tenex editcr, ktut this
usage effectively ceaced during 1976. Hcwever, the increase in
usage of BBN (E.7% tc 2€.5%) may Lke related in that, to sone
extent, usage cf EBN may have replaced SFI. The cnly cther
ncticeable change is the reducticn cf the MIT-AI usage trcm €.9%
tc virtually zerc. Hcwever, in cgeneral, the fprcductica wuse cf
tke file transfer (particularly frcm ILLIAC-IV and lLawrence
Berkeley Laboratcries) seems tc have become mcre ccnsistent.

Although not shcwr ty the statistics gathered, it is clear from
examining the reccrds of file transfers that the reliakility cf
the service had ncticeatle imprcved; this was due partly to the
increased familiarity of the users with the systes and partly tc
the file transfer scftware.

Pigure 10 shows the distrituticn cf FTEs by time of day. Again
(cf. 1interactive use), we note a similar pattern tc that seen in
the previous year with the excepticn of the early afternccn due
tc the increased ELCE-9 system develcpment time.

INDRA TR-42 ELCE-9A Usage, Jan - June 19277
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4, Cgnclusicns

Perhaps the mcst sigpificant datum is the «ccnsiderabtle increacse
in the reliability c¢f PDP-92, making the MTEF fourteen hours,
although it is still fossitle (and it happered cnce) that it =wmay
crash and auto-restart a very large number c¢f times cver night.
This is usuvally caused Lty hardware errcrs {in the case merticned,
it was an interrupt frcas the disk) and there is probacly little
that can be dcne.

The pattern of usage seems to have statilized ncticeakly, tut 1t
is clear that the amcunt cf usage cof the FKI machine thrcugh the
GCL POP-9 is not gparticularly high from cutside the INDKA grcug
(about 25% but thkis fiqure is, in fact, an cverestimate as usage
is made from a terminal in the ECE-9 rcow which is nct wcnitcred
and, from locking at the RL statistics, usage cf this terminal is
cf the same order cf magnitude as the cther three pcits ccakined;
taking this figure, the cutcside usage would be abcut 144 of the
tctal).

The file transfer prctocol seems tc te used &@s much as last yearl,
tut, on exasinirg the figures in detail, 1t seews to te more
reliable and it certainly has teen used cn a fairly reqular Lasic
bty a number cf grcugs.

The final conclusicns are on the actual recording cf data. For
many reasons, the methcd used is unmsatisfactcry. First, the fact
of the operatcr sgecifying the time and date frequently leads to
these being qgiver incorrectly and, although it is not sisgle, it
wculd seem wcrthwhile tc check that these are correct. This
cculd be done ty sending a suwitatle message tc the FL 360 (++M
TIME) and analyzing the regly. Alternatively, there are & numkber
of machines cn AFPANET (PCP-10Xs) which have a particular socket
reserved for the date and time. A ccnnecticrn tc such a sccket
prints out a <single lire and then is clcsed; however, this has
the disadvantagye c¢f ccnversicn from the relevant tinme stacdard.

A second problem which was not €nvisaged whern the lcqging fprcgraon
was written was the fact that the Hcest addresses of a number of
machines have changed, either with wachines leaving ARPANET ard
teing replaced by new sites cf ty a simple change c¢f numiter ({(for
example, SRI changed frcm 66 to £1). Since the datum reccrded Ly
the PDP-9 is thke Hcst number (since it 1s this which identifies
the interacticn), this introduces consideratle «ccmplicaticns ir
the analysis gfrcgranms. The =suggested mcdificaticn is for the
PDE~-9 to have a lcck-up tatle of Hcst rnamessaddresses which is
kept up-to-date and for the wmachine tc reccrd the Hcst name.
Luckily, in the data reccrded, tte grcblezs cculd be oavercome
relatively easily since we were ccnsidering a shcrt timescale.

INDRA TR-42 ECP-9A Usage, Jan =~ June 1977
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The final objecticn tc the methoé is the wuse cf gaper tafe.
While this is ccnvenient in that there are nc prcklems cf ccrrupt
files or of closirqg a file when the sachine crashes, it nas many
diadvantages, ncted atove. Tterefore, it seems 3 wcrthwhile
iwprovement tc vtilise the fact that the ELP~-9 is directly
ccnnected tc the wmachine c¢cn which the analysis takes place.
There are twc areas cr the system drum (kncwn as SDR and ILR)
which are not wused for any other fpurpcse. It would seen
reasonable toc use cne of these (e€e.g. the ITCR which, «c¢o ¥2DP-~G&,
has 242 (octal) free tlccks) fcr measurement purgcses. When the
machine is started, it could write the apprcgriate jck header tc
the file, then write the measurement data. When the area
becomes, say, half full, the file could te sent tc the 360 and a
new file opened. When the jct has run correctly, the cld fiie
cculd be deleted. This wculd take =some develcgment work; it
wculd seem a wcrthwhile investment c¢n any wmachine co which
serious long term measurepent were envisaged, but will anot te
undertaken on the UCI PLP-9.

INDRA TR-42 FDE-9A Usage, Jan - June 1977
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