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Sectlon W -- Operattons llanaqerent

To nriulze perfotrarrce on { nrltt-user VIG ayater .A

requlree an active ranagerrent effort over the uaage of I
the ayater. Beyord ttre technlcal functLong (tunlng' /
doing backups, etc.) thla Hnage-nt effort rrgt ln /

/\/
- nanaging the norkload, tfien ard drere it is per ) /foned t g

(

- prolotirg efflcient, etfectlve usage practiees r'

- prmtlng developrent and/q acqulsltlon of efft- J
cierrt and effective roftnare

l{anagerent in this senae requirea a gengitive' busl-
nese-llke approach. Ihe purpoae of the coryuter ts to
effectively fttl an organizatlon'g need for colputa-
tlon; itg users ghould not have to function at th€
convenience of the datacenter. On the other hard' the
eonputer represents a aignificant cogt, for 

'*dchreeultg ahould be rariqized. And that nxip{zatlon
rtill not ocorr lf userg are not s€naitive to the c'ogt
of the ccputer resources they are consurlng.

Ultirately, ttp coryuter's purpose la to increase
people productivlty. Fortunately' i.rprovlng the cor
puter'e productivlty does rpt uaually have to be done
at ttre exp€nse of the productlvlty of ltg userg. lhen
thig is rpt the caae or r*ren the cost of changlng to a
rore productive rode ig slgnlficant, a coat beneflt
anslysis ia requlred. Ihe producttvlty bproverent
Hy not be norttr the eogt of lqlelenttng it.

?he ugual probler in VAI/VIG| ernrironrents ls that ths
user conurlty ia not sensitlve to th€ costs of
tachine usage. lhe lrdividual uger ig mt araFe of
the irpact of hig usage qr other usersi he only feels
the lryact of other userl, *tlctt he blareg on the
rac*rlne ard ita keepera. lhe ilata center ranager ls
drarged rith the Job of nking usera hapPy, but lgn't
alloned to ilirectly control ttreir actlvlties. Yet the
only ilay to better perfornnee is to alter those
activitier.
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Irylicationa

In a businegs organlzatlon the drlvlttg forcc la
(or eb_ould be) rcncy. Ueers tdto are rnt aensitice
(elther dtrectly or by virtue of the aenaltlvlty
of thelr direct tauagereot) to the corts of c*
prter usage rill. uke rp etforta to rake thelr
usrge rcrc efflcleat. llor rlll thera be any rea-
aon perceived by the uoera, ard the'refore il) PreE-
snre to obtail, irproved sofU.are.

tlIRE flTT.I.E I() SIGIIIFIGAII? PERFMglrcE IIORCilE.
IGTTT il OPEil VEI EN'TESIEIIIS UTI.ESS ffiENE IS A
EBSIRCE GIARGEEACT SYSTEil CCN'PIED ITIITI A I{AIIIGE-
tGt+T CtlilrnGrll lO tpulrrc usER G&crrPs eFs9ollsrBrt
FOR @SI JUSIIETCATIfl AT[) HIXII{IZAIIOX.

Chargeback ayatera nrst dlfferentiate charges ln a
Erurer destgned to proote decl.red behavloral
dranges. Charge ttre rcst for t*ut 1g derarded the
mst. Ilc not atterpt to get chargea by any tc-
countlng fuatification (except ttte grard total'
rdrlch in internal coat centerg should equal total
cogts. )

----lloteg

\"'-*

llorkload llanaqerent

Arcng ltrltiple CRIa

\rl$i provides *chanlrrs to autoratlcally distrlhrte
the norkload arcng CRls. lhese rechanisns represent,
at best, an inadequate solutlon.

- allocatlon is based on nurber of procesaea

- requlre entire rtorage syster to be open to all
CPUs, rtrLch lntroducer large perforunce costr.

If the user enrrironrent ls utdergtood - tjre fle.orls
for reaourcea, fhg trrrr{ of thoae dcrda' srd the
relatlve prlorltiee and bportance of the dlfferent
appllcatlonr -- ad fregueot rcnltorlrg of that lord
is perfoned, lrch rcre lntelligent erd effectlve load
balarrcing can be effected by speclflc a1locatl.on.

\,'

J
\

J
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For perforrance, a rtr of acttvlty types shoulal be
nlntained on eadr @U -- I/O lntensive, CPtt lnterr
sive, highly interactive, etc.

Sraller tnnbers of large CPUI are easier to ranage,
prwtde sroother operation, ard are rcre cogt effect-
ive. frp 86(X)'g rtll be a rtrctr better eolution than
ten 750's.

Ug€ cluster techrnlogy for redurdancy.

Ioad Balancing By li.re

Colputers can do exactly the sare thtrgs at 2All as at
WA. Deapite this, ntch of the rcrk that ia nonally
b€ing done at ZPtl need mt be done then, rpr does 1t
need huran interactlon tdtile lt is runrdng.

Batch rork is anything that doesn't need interactive,
huran inputs as it proceeda (or, lf Lt currently doea,
could be set up so thoge inputs are epeclfied before
lt started).

there is nothing rore nasteful of people tire ard
productivtty than gitting ln front of a scre€n ntctr
lng the cursor blink. If lt can be nrn ln batch, lt
ehould b€ lf any aignificant arount of elapaed ti*
trilt b€ regulred for lt to caplete.

If it ign't needed rpn, dry ls it belng nrn lnteract-
lvely? A range of priorltles Erst be avai.Iable for
batch rork.

Userg rdII not use batch lf coryuter usage 1s free,
the costa reaningleaa, or there ls not a slgnlflcant
discount for batctr. If batch ia not uged, the overall
usage of your VAX rill aeuer erceed 20t.

Aasuring all nork that should be nrn in batch mde la
being nrn i.n batch rcde, peak interactive loads rrgt
be analyzed ard effortg rade to rearrange rork
patterns.

---Xotea---
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Ixnch horrg are generalLy llghtfy used. Set a
loner clrarglng rate for thla perlod. '

Can ataggered rort shl.ftr be arranged?

l&ry doeg the payroll grqrp only uae the rachine in
the afternon?

ruItl-shlft

---llotea

Shdrld a(re user groups xork a
operation?

Itry ls all the usage fra dept. X on llordeys ard
?uerdaya?

Friday the load ls alrnya llght. Sttould a reduced
charge be instttuted?

Uger Practices -- Productlon Ugerg

In General

Users rdpse retource usage is notlcesbly ottt of ltne
Ftth other users doittg sirilar lork stould b€ ad-
dregaed, If the rctivatlon torard better perforrance
ls provided by a chargeback scheae, uEera *to are
offerred assistance tonard rcre productive habltg riLl
often accept lt.

Userc lfiose perforrance 1g better than average should
be ldentified ard congldered for rolea ag tralners.

So- apeclflc poiate regarding good usage habitg:

Disk drlvee are rcre erpenalve tnan flltng cabi-
nets aa storage devices. Printed Hterlal (1e.'
that r*rich ig not to be procesaed tn the future)
sbould rpt be stored on line. It ic cheaper to
photocopy a docurent then re-prlnt lt frol the
caputer. If the costs of flltng cabinets beces
too large, lnveatigate d.aof!h. For eccesa
control, cqrsider cuputer based lder ryatelr.

Users rcrking at DCL leve1 nrat underatard ard uae
cmand procedurea ard loglcal ntr€l. ?rc leag a
user has to type, the ferer ristakes rtll be lade'
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and tlre less VAX ard people tire xiIl be ragted.

Honever, any DCL procedure ueed ertensively attofld
be replaced rith a Prograr. tft is extrereIy
lneffieient.

Applicat5.ons lfi1ch require user parareter ard
furput data specification, then pmceed to run 1n
batch rode for a considerable period of tlre based
on these inputa, should have front erds dtich
check the pararetera as thoroughly as poeslble.
Fuery effort nrgt be rade to glir{nafs rnsted CPt

and people tire due to urdeteeted' but detectable'
specification etrora. For batc-h tode operation,
an interactive procedure ahould be used aB the
front erd rdrich accepta and checks the inputa ard
then createg ard auhits the batdt procedure.

File directory organization ls critical, ae nell
as appropriate use of fi.le syster corards.

User Practicee -- Softnare Developers

Though the basis for thj.g dlscussion is the conputer
resource usage of prograrers, the real subJect fu
their ultirate productlvity.

lo xrlte ruslc for En orchestra one doeg not use an
orchestra. $iril6sly, it doeg not necegsarlly follott
tlrat to desi.gn ard rrlte goftrare one uaes a coputer.

Caputers, for thls purpole ar for any other' ghorlil
be used only to the extent they can effect a produc-
tlvity lncreage greater than tlpir cost. fhe queatlon
r*rich should be raised ls r&ether the tnteractlve use
of eorputere by developers results in au lncrease ln
productlvlty, ard tpl nch.

In fact, lt appears that the lnteractlve use of coryu-
ters by developera leads to a algalflgant decreare ln
productlulty. to revlen thia' let ug detaLl. the typea
of tmls progruuerg teDd to uge on a coputerr

Copyrlght BMC0,Inc. 1985 DtPllcatlon Ln any Duler prolrlblted.
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Coqilers ard Llnherg

As le1l ar belng necessary to nke uge of the
prograsr'g erd product, thege tools provlde
useful ili,agnostic lnfonatton. Hflener, they
algo congun large arcunts of co4uter
re8ource8.

llote that they are esaentlally htdl func-
tlons, ad their rcst irportant developlent
product 1g a prtnted llatlng' of tttLch tbe
rcst valuable dlagnoatlc tol tg a cro88-
reference lieting. \

Erlitors

Erlltorr can be used for 3 different functlons:

-Ae a dlsplay ard dlagnostic tool. Blltorc
are frequently used in place of aource ard
crosrreference llatlrqs as an "electronlc
deaktop". Unfortunately, 80 colurno b,y 24
lineg la not a large enough vi.en area for
effectlve revfen, edltor 'page turnlng' ls
nor*rere near alr fast as hand page turning, ard
edltor gearctres are hardly as effectlve a8
conaultirq a good cross-reference listlng.

-As a coaposition trcrksheet (code entry):
Sore people can type -- even Progrars -- !8
fast and ae effortleasly aa they can rrlte.
For rcst, horever, ualrq a keyboard ls a dlr
tractton and cauaes c loss of flerlblllty.
Iogs of effectlve colncldent docurentatlon ani
code readablllty is the conn regult r*ten
code ig colposed on the screen. l{oreover, 80
X, 24 ia hardly a sufflclent reference Erea'
and diacourages proper cross checking and
valldation durlng the coryosltlon process.

Even rith large area diaplays (rfudoned graptt-
lc displays) the area is stlll too tlall,
operation 1g not ae fleribLe as an actual
desktop, and page aearchlng ard turniry ig
rcre tedlous.
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tbte that progrars are llne-orlented raterlal
nith (for rcst serloua rcrlc) lengths of hurr
dreds or thouaards of Ilnes. Llne edl.torr are
deeigned for thia type of nterlal. fert
editors, rith no line nurber referenclng ard
presenratlur, Ere rnt ad can not be ag
groductive.

Code llanagerent Utfllties ard Llbrarles

These are effectlve coordlnation ard orgardza-
tional toolg ard ray be critlcal for any large
project. Ho*ever, thege are not dlagrnatic
tools.

---llotes

Testi.ng

Clearly rr€ded, but requlres care ard can be
rnsteful of radtlne and people reaourees.
Short, one rtep teetg are nagteful as cotpared
to intensive, ride ranglng sessions. If done
interactlvely, hard copy output ls required.

Ilehrggers

For the vast nJorlty of problerq' these are
rpr*rere near aa productlve aa good' golid
bench analysis. Data valuea and flon can
usually be tracked rcre effectlvely rlth rcI].
placed debug code lnsertlons ard hard cogy
test results. (If ln lnCRO, the debugger is
useful for thia l{r{td prrpose.}

Bequlres large arcunte of reaourees aDd te
dlous operator aetup ard control. Crltlcal
reading of source listlng requires no nchlne
reaources or aetup tlr€.

hpllcatloas

fhere are no effectlve lnteractltte Progrrn{ng
alds on the VAX. Progrartng la pri-nrlly a PaPer
ard penc11 Job. lo be productlve' a Prqrrarer
urst have clerlcal auPport for code entry ard
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editing ad ktril hon to uge tt.

(hly llne edttors should be erployed. For any
nterlal of serioua length, EDt screeo rcde ls not
productlve. SOS 1s an effectlve lln€ edltor.
Crarryer (includtng edltlrg coarda) slnu1d be
rade oa paperr then erecuted ag a clerlcal tagk.

lhere is no gubstltute for source llstlngs dth
crosa reference. All dtagrogtic rork ghould be
done againat such llstings' rct dth a screea.
Thorough bench nrnning of code tg an absolute rrst
both before teatfury and aa IHE ilehugging tech-
nique. Crosg refererrce lletinga are not rerely
for reference -- they mgt be analyzed aa part of
ttre bench teating procedure.

the dehrgger ts strictly a last resort. ft Ehould
rarely b€ uaed xith high 1evel languagea ttd,
particuarly r*ren uged rith ISGO, ueed prirarlly
as a reans to dlsplay storage contents. Code
tracking gtrould be done by bench running.

Testing requlrea hard copy and ig not a "fird an
error, fix it, reccpile, rellnk, tegt again'
procedure. Each testirg session should be as
erhaustive ard ri.de rarglrg aa poaaible glven the
orrrent state of the coftrare. UPon capletlon'
the progranr rust return to paper and Pencll
lode, diagnose ard colpose flxeg for all the
errors encountered prior to teetirg again.

fhe physical appearance of code -- spaclng, lnder
tation, separation ad ccnts -- ia an ercellent
irdicator of its quality. Readabil,ity ls aa iF
portant aB any other factor. Readabillty ls de-
creaged equally by a lack of these style elerents
aE by thelr overuee, guch ae large blanh, 8rea8'
verbose corentary ad urureceooarlly long varieble
ltEts8.

---lloteg

@yrlght RAIS,Inc. 1985 Ilrpllcatlon ln any nurer prohlblted. hge 5.8


