
RAXCO lJtG t{erory llanagerent lunirq Procedure

Introduction

Ttrl,s procedure is deslgned to dlrect tJp lrple*nta-
tion of proper tuning on rost general FrrpoEe, rtlti-
user, VAX/UIS systera ri$t 4 qa$1tes of rery or
rcre. It doeg not necesserlly rpply to sraller
aystera (730'a, 725'a, or ]ticroVareal but ray rorl, on
auch eystela in sox caaea.

In a(x apecial eituations lt uy prove incorrect.
lhe tno rcat frequent caseg are:

- lhe presence of a resl tirc application requiring
reaponse not exceeding 15 rllliaecords at all
tires. ?his conditlon can aeldot be achei.ved rith
assnrrance under l/lls ]rith general rprk mnnj,ng, but
any snapping actlvity can introduce occaslonal
periode of dedicated aysten level actiuity in
exceaa of 15 rillisec€rds.

- Ttre presence of poorly xritten softrnre, usually
rdrere there are unnecsaaarily large nulbere of
procesees xhich terd to be inactive except for
very brief perioda of activity every rinute or 8o.
Generally, this condition ia i-ryrored if sueh
processes are lade rrcn-anappable, but other as-
pects of this type of gituation yield generally
poor perfonance urder Vl,s.

Initial Setup

Startirry values for syater prirareters ard mx proeels
defaultg relatlng to nory ranagerent nrst be chosen.
fhe follonirg list descrtbes the relevant parareters.
llote that thege nrnbers rILl be 'rroag' aa ftnrl
rnlues ln roEt situations. lhey struld rct b€ itF
stalled unless the uger lnterds to erploy the tuning
procedure descriH 1n the tolloring page8.

lhe table also degcribeg relationships Emng the
para*ters. lhege should continue to be obgenred *ten
chanEing any partlcular value.

----llotea
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- Set thlg to 200. If rcst torktng rctg
are generally uruler 250 pagee' uEe t
velue of 1OO. It rcgt rorking a€ts
are generally over 1OO0 pagea' uae 3(X)

- Idea11y, set to Z)OO or rcre. Uge a
loner value (600-10001 lf rercry ls
ttqht ard users neediry large Horking
eetg are not to be aenriced rell
durirg peak ryater loadirg perioda.

- Set to 30O0 or lore. (Parareter IISIBX
rust be equal or greater than largeat
ISEXTFIIT. }

- Set to 10OO + (I00 r (l regabytec of
EDry - 5) ). Do not erceed 20OO ag
an initill value (Z*O on a VAI
8550/86q)/8550)

- 1.2 tires FRFr[.Il{, but never lesg than
E?ELIII + 2OO

PQL_IISffi'NI?- Set ttreae valueg to the gaE values
PQL_IEIQiPIA for th€ correspordirg lnra-ters
PQL_IreEXrElT lieted above.

Batch Queues - Ib not get erplicit valueg for
tEQttOlA, nSEnEf,? or IISDEENILT for any
batch queue. LlIa ttre values set vi,a
AlrlllSIZE to be aPPlied.
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MRR*IIJTI - FREEIJI' + 15OO
REELIII + 25OO

(780/785/82@)
( 8550/8600/8650)

GROHIJII - FREEtm + 500 (780/785/8ZOO)
FREEIJII + 750 (8550/8600/8650)

InRilA,tlll{AIT - 24O gecordg (ideal)
99999 (until feature filed in t/tls)

IIlEtlAIl - Z) aecorda

{
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RAXG) \JlG llmry llanagerent luning Procedure ---f,otea

SflPqtTPGOI? - 5OOO (diaable the feature) '1...{nl: o-l +{r;^i..Jj

.5 tires FREEIIII (as a atarting point;
relationship to FBEELDI rtll rpt hold
durirg tuning)

- sare value as llPl{_HILI}tn. Cautlon:
if eet lsrer than lPtl-ffiLIHIt \tfGi
rill-, aooner or later, crash.

- Set greater than llPtl-ilI,lt{Il. Dlstbles
l.hdified Page Llst tri.uing.

?x

.8 tlnes llPll-ltlll}tll, bntt not greater
than lFll_HILIIlIl - leH-HnrC1.IlSlER.

lPn_tErcurs?ER-

Ausr:fr, (/

120

I'Pta ffiLll{tl

IPfl-IqIlIJITII

lPn_flt8ESH

l,Pll_IrIJIiltT

Nrstfit

PTNATH

PFRAfI,

Ilslltc

*STFC

-30 1

- 150

-37

rzSOI7ilI|SZOO) 20O ril.liaecord" 1{.i\.,,.\ -\,*(8550/8500/8650) I@ rillisecords;-. set QUAFIW
to 10O rillisecords also.

''- -1. -tL .lIn: lr' -

(780/785/Bm0) 200
(8550/85@/8650) 4€O

(780/78s/8200) 12
( 8550/8600/8650)

.w:r- i"rL,

i.*r

{"v b rr N unn* btA,a
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IAXOO \llG llenory llanegerent Tuning kocedure

The Tunirn Procedure

lhe follordng procedure stpnld be applled after the
initial settlngs degcribed above are irplented aa
soon as operatlonal perforrance data is ava{lable.
CeneraLly a day or tno of rprral actlvity ta suffi-
clmt. As any action atep indicated ln tlre procedure
ia taken, collect data again for a day or tro before
contintting.

Eadr box in the flor diagrar is either a decision nrle
('Rx" ) or an action atep ( "ASr" ) . Each is fttlly
erplained ln the tert follwing the charts.

Decleion nrleg rtrich are degcrlbed as being baged on
obsern€d rates of certain aystel acti-ons ahqrld be
teeted only against data froa those perioda of tireg
r*ren the aysters is loaded at lts rnrnlly heaviest
gustained load of substantially ordinary :rork.

Changes to parareters should generally be an adjuat-
rent of about 101, except in AS5, rdtere 5t rill do.
Recognize that tuning is gufficiently preciae lf Pa-
rareters are nithin l0t of their 'optilu!" values.
Iteratilg these procedurea to flne tune th€ syster
produces little, if any, perforoance iryrovelent.

tlre procedure ghould norrally be re-applled at 3 to 6
rcoth lntervals, or if there ig a substantlal change
ln norkLoad or the nature of applications befutg run on
the rysten.

----llotes
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BH(@ \llG llelory llanagerent funing Procedure

Elor Clnrt 1
Reredler for Ercesalve Snpping

tr
I\t/

---lloteg

I lest
| $lapplng
I Rate

(Inr) |

I

lHrer
I

Teet
Sof t
Rate

I
ipRnlHrGn

I\t/

I Appllcation I

I

lNo

Becreage (AS2) |

tl
I

llro
tl

Rercve
lh€r

r Iofl \ l-iffi

(m3) | |FaultlUH\l
ltl

tbrlingSet I \ L,slze iZ

Test (DRz) | I Decrease (AS1) |
HardFault I mH \ lSecordary iLr]Rate I I lCacheSize

tl
I

lrffir{IHIGH
I

@ ffi
lRateHighlhe IYES \ f Be llES \ 1,,iroaPaficulari / irirea iZ

(AS4) I

In Syster I

I
lNo
I\t/

Bry
ltbre
llercry

ll

I
.l

I

tl
I

jj
\t/

Brcess (DR5) | |
Batc*r Jobs I YTS \ |

E
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RAX@ l/lG llmry llanagerent funing Procedure

Llt
I

\l/

Fault

----Notes

Htcr Gnrt 2
Reredieg for Ercesslve Soft Faultltrg

Iegt
Soft
Rate

(m3) |rlolt\tiffi

Is Fault (m4 ) | |
Rate High Due I YTS \ |
?o A Paticular I
Aoolieation I

I

IHIGH
I

\l /
Can it
Be
Fixed

(ms) |
I YES \ l"I t t-t/l

I

I

INO
I

\t/
Increase (AS7) |
tlorking Set I
Sizes

FiAuIEn (As3)

Application

!sr
I

\l/
I
I

trr
I
I

llr
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RAI@ lJllS tlerory llanagerent tuniry Procedure

(ERzl I

---Xotes

Elan Chart 3
Redies for Ercesslve llard Faultlrg

i;r -f
I\t/

legt
Hard Fau1t
Rate

Tect (R3) |
Soft Fault
Rate

m

I lbcrease (ASZ) |

r rtfl \ l-
f rcmr t l'l

I
lHrer
I

\l /

lls{\l
ltlll

I
rsRr{lHrclt

I\t/
Is Fault (DR4) | I Can lt (m.5) |

Rate High the I YES \ | Be i%To A Paticular I / | Flxed
I Application I rl

I
IilO
t

H;:*r*' i Lll

\l/
Increase (ASB) |
Secordary I

Caches I

I

Llt
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RAXS tllG llmry lhrngerent lunlng Procedure

Etor Ctart 4
Ercessive llercry Gteck

!srtt
I

\l/

-----llotes

I I Procedure
I

i%

ffi re
I Hard Fau1t I NORII \ | Soft Fault I NORI{ \ End

Rate I t lRate

lest
Srnpprng
Rate

(rRr) |

I

luH
I

\l/

I

lrcH
I

I

I

i:1

Test (DR3) | | Balance (AS5) |
Soft Fault I NORII \ | Fault I
Rate | / lBates Itl

I

lr.ffi
I

Apply (AS5)
hcesg
llenory

I Tunim I

End
Procedure
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I I Procedure

Test
lhrd Fault
Rate

I

1rcfl
I

tl
I
lrcH"l

\t/

I

1rcfl
I

\t/

\l/

I

I

tlt

RAX$ $G ilmry llanagerent tuning Procedure

ELqr Clurt 5
Balance Fault Ratea

iffi'T re
I lnRU \ | Soft Fault | $m{ \ H

!erll
I

\l/

I t fRate

lest (DR3) | | Balarrce (A56) |
Soft Fault I mRH \ | Fault IRate I t fRatea I

I

I
Ii.1

fbcreage (ASZ)
llorking
Sets

Decrease (ASI) |
Secordary I
Cachee I
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RN(CO l/lGi llerory llamgerent ludng Procedure

Deeision Rules

Ill lest Srnppirq Rate

A lan orappirg rate ia evidenced by fer or rp
snpped out proceeses during busy perl,ods' ard
clearly inactlve or donant proceaaea in resry.
Ibnant processes gre uaually batch joba rdrictr are
receiving rxr Ctrt tire beeause higher priority
processes are fu1ly using the CPtl. Of course' lf
the size of the Free List ia alnays nell in excesa
of FREELIII there is a ldr axapplng rate.

A high anapping rate is evidenced by ei.ther of the
folloringr

-Insnap rate ) .1/second (75O) to .3/seeotd
(8550). lhe lnsmp rate 1g dlsplayed by
I.oIIITOR IO

-Evidence of clearly active norh being snapped.

---llotes

D,
J Fto"l \ '|<5e '

IRZ legt Hard Fault Rate

The hard fault rate is ealculated as the observed
@U second lesa

hard oflElU lqulLp qagq lul ryys qLL+YosIgIl. BqlE vf

thrnbr 4 hard faults per irage activatlon. Ac-
counting data is the only acsurate source of iug-e
activati-on data; llonitor does not report it.

High rates are those ln e:cegg of:
2 Wr secord (750/780/8200)
2.5 per secord (785)
7 per secord (8550/8610 nith loca1 ayster
rlisk)
5 per seeond (855O/85rO rdth ayster disk on CI
if total I/O load gubgtantial)

Ion rates are thoae lesg thanr
.8 per secord (75017$/8200)
1 per secerd (785)
2.5 per gecord (8550/8600/8650)

Copyrlght RAICO,Inc. 1986 Drpllcatlon ln any nrurer prohlblted. Page t0



RAIS VI|S Hmry llanng*nt luniry Proeedure

E35l legt Soft Fault Bate

the aoft fault rate is calculated ag the obsented
rate of page faults per CPtl gecord lesg taultg
uged for irage activation. htle of thtnb: 70 page
faultg per irage activation.

High rates are those ln excegg ofr
5O per secord (75O)
100 per secord (78O)
125 per second (785)
35O per gecond (85001
5O0 per aecord (8550/8650)

Inil rates are those lesg than;
25 per secord
40 per second (780)
50 per second (785)
125 per aecond (8600)
150 per secord (8550/8650)

. \J\
-k N/-r^-^:-' I *=y"J.r ,.,;J^-)a **.1

,3 Lo'* r\$)\*'^; ,q;l ,:flt -t' g:-'# 1_il

---Xotes

DR4 kdividual User/Applicatloa Ercesglve Faultlng

Any application or user $hich disPlays high hard
or soft fault rates relative to the obgenred
average for the syetee ( folloting the above fonu-
las) or rtrich uses etcePtionally large mrklrE
sets relative to the nature of the appllcatton
(e.9., an edltor uslrg 80O pagea) or tdticlt erploys
extencive use of lbpped Section I/O represents a
probler ntrich should be dealt rith by addreaalrg
the aoftHare or uaer practtces rather than syeter
tunirq. Thege progreri are ff) Iess "hoken" tian
a prograr drich uses tlo @U'rinuter to copy a 10O
block file. Eapeclally suspicioua ir any prograr
(regardleas of lts fault rate) ntnning Ln a
norking set in excess of 1750 pages rtdch ig not
dolnq co to rake effectlve use of rury aa a dlel
caetre.

If an applicatlon or uaer ls diaplayirg h19h aoft
fault rateg, it is either due to higb irage
acttvation frequency (*tidt La a perforunce Pro-
bler rdrldr ahould be addressed' althottgh is not a
*Dry nnagerent problen' per ae) or lt is havtng
lta rcrkirg eet llrlted by llSQlFlA.

Copyrlght RAXCO,Inc. 1986 lhpllcatlon ln any lanner prohlblted. Page 11



RAI@ VIG lleeory ltanagerent lunlng Procedure

DRS Can a Probler Prograr/User be Flred?

- Is the goftrnre aceesrible? Can th€ user'8
practices be changed?

ff a prograr 1s faultlng heavlly due to an lnsuf-
flcient IEQUOIA, ls lt possible to raise tSqUOfA?
Ihe anarer Ey be no lf such rould 1or-r overall
systa perforrance for other ugerg, ard the rela-
tive i-uportance of the probler appllcation 1g lon
enough that lt chould be forced to suffer P@r
perfonance, or run at tires of loner syater
activity.

IR5 Erceesive Satch lbrk in Syater?

ff there ane lany batch Jobs ln t$e syatel' (and,
they are not s,napped out because they are getttng
at least a little CP{, tire occasional}y' ) they lay
be occupying lots of nerory. Only tlnt nu&er of
batch jobs sufficient to "goak up" othenri.se ulF
uged CPU tire ghould be alloned to mn sinltane-
oualy.

-----llotes----
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BAXCO \tlG llerory llanagerent luning Procedure

Action Stepg

ASI [bcrease Secondary C.achea

Secordary caches are decreased by reduclng FREEIJII
(to reduce ttre sL"E of thc Free Ligtl atd
lfll_lfiLl]ln (to reduce the aize of the Uodified
Page Liat). The relatlonship betreen the size of
the tno ahould be approrirately equal to the ratio
betreen obeerrred Free Llst ad ltodlfled Page Llst
faulting as reported by rcilI$8.

If Page llrite I/O erceeds .3/gecord (75O) to
1. /secord (8550/8650) ' thla Ey lrdicate that
llPt{_HILIltrf ls set too 1or, but lore often lndi-
cates elther 1) an aPpllcatlon is rardonly ac-
cessing ertengive regions of rmry and should be
repaired, or 2, the page file has becore ex-
cessively fragrented because it ls too anall' or
ig allocated in a rcn-eontiguous lanner.

lfien changing E?EEIJ!| ard lPll-llIIJI{IT, obsewe the
relatlonghips mles vis a vis GROfiLIlt, FRROI{IJ}i,
FREE$AL, IPH-IOIJilf!, ilHl-fHRESH' ard
IPH_lBIfLItttt.

AS2 lbcrease llorklrg Set Slzeg

tbrking eet slz€s are decreasd by raislng tn€
values for PFRAIH ard PFRhlL. Ib not lorer
lEQllOlA or llSEKlEfI.

Notice that these parareters are dynaric -- they
Ey be changed rithout needlng to re-bmt VlG. In
fact, lJlGi ig ertrerely sengLtive to theee values

- the effect of dtanglng the tber takeg hold
dthi.n a fen seconds after dolng ao.

AS3 ELr Brokm Softnare

Stepa *tich Ey be taken lncluder

-Raise IISSJOIA lf rcrking s€ts teld to nrn at
th€ current llSQ{rmA ard hard fault ard sr.aP-

-----lloter---
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RAXC! lJllS llerory llanag*nt luning Procedure

ping ratea could be alloned to get higher.

-Change aoftrare to have top dolut control florg
ard better dularity.

-Reorgardze the order of routinea ldthin inger
ard reduce the nurber of aeparate noutinea
used during paticular proceasfug phaaes.

-----lloteg

-Redirension arrays.

-&nsolidate data referenced by
rcdulee.

lndividual

-Use explicit detenlnistlc data overlaylng
tedrniques for very large data atntctures.
Eliainate uge of liapped Section I/O.

-Reduce size ard nurber of I/O buffers if I,l0
perforrance not iryected.

-hry a corpetitlve product that
better.

perfons

AS4 Rercve Excesaive Batch Jobg

Reduce job firifs on gueues or stop thea durtng
pri.ne shifts. An autonatlc procedure ray be 1r
troduced to adJust thege lirlts at the start ard
erd of prlue shifts.

AS5 hcegsive llenory Tunlng

If there ie mre Eerory than La needed on a VAX
for the norkload beirug run, there are trp choices
availahle:

-Se1l the extra remry. fhis lncreases syster
reliabil,lty and increaseg the prcductivlty
relatlve to syster coat. Holever, thlg ray
rpt be a feagible alternative due to organiza-
tional polltica or red tape.

-A rarglrul perforrance Lprov*nt right be
obtained by dolng the follorlngt

-Ibubling AllSlIlS

Copyright BAI@,Inc. 1985 Drpllcatlon ln any ranner prohlblted, Page ltl



RAX@ VllS ltmry llanagerent luning Procedure ---.-llotes

-Eaising llSIEEAlrtT to 3OO

-setting nslHc to Zfi)rltw to 47 t'-. ; ''--"1r *j:1; .- it_ _ -'.___-..--**:
-Increasing =l€tr-ccki*r ard Silsilnll
(but urdo this change if cactp hit rates
not increased.)

-Raige ACP_TIilIptl to LO, increase gYfLIlt
for all uaers by lOt.

-Change EIIS_IFIIBC to 32 (if not already
increaged. )

-If after all of the above dnnges the Free
List size reraing coneiatantly nell in
erceas of FREELIIIT let torking setg
increage (AS7).

A56 Balance Fault Rates

The ratio of hard faultg to total faulte should b€
roughly as follore:

1:40 - batch oriented 7fil780l785l8m0

1r5O - noraal 7*l78ol7A5|8ZOO

1150 - regponse critical 75O17W1785/820O

1160 - 85x0/85x0

1:80 - 85x0/86r0 ritlt high I/O rates ard page
and Brrap flleg on the C[, or a
response criti.cal envirotuent

Balance thege rates to the aborre ratios by dol.ng
the folloring (changes i.n paraneter valueg should
be about 5t):

If hard faultg too hlgh, loner rrcrking set
sizec (ASZ) and increase recordary cadres
(ASB).

If hard faults too lox, increage rorking ret
gizes (AS7), ard decreage aecondarA cachea
(ASt).
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RAI@ l/lGi llenory llanag*nt luning Procedure -----llotes

AS7 Increase llorklng Set Slzes

llorklng get sLzea are Lncreased by lotering tlrc
valueg for PFR,ATf, srll PFRAIL. Ib rpt ralge
DEglOlA or llSEf,lEill.

AS8 Increaae Secondary Cache Slze

Secrrdary cadreg are lncreased by raising FREEIJII
(to raige the sl;ze of tbe Free Liat) ad
lPtl-l{IlJ}ltl (to raise the rize of the }bdtfted
Page List.) ?he relatlondtlp betreen the glze of
the tno ghould be apprortrrtely equal to the ratLo
betreen observed Free Llgt ard llodified Page Llgt
faults as diaplayed by !D!|IIOR PAGE.

lionever, lAfl_HIlJltT should nEuer be ret ao large
that, urder rpnal heauiegt gustalDed loadlng' the
l.bdifled Page List lsn't reachlng that aLze, ani
pages are lritten to the Page FlIe' at least every
fer secorde.

On€ special check nrst be rade after lncreasing
the ltodifled List Size if there la any arnppi.ng
activity in the syster. Observe th€ lntITtF, IO or
PAGE display ard note the frequency of lbdified
List drnps (ie., Lnteryalg drere page flle trites
are rpn-zero.) If ttre llodttied Llgt is reduced to
zero by the durp (idicated by the llodtfied Llgt
eLze dropping rell belon tlPt{_rcLllgl) rore oftet
than once every fe* rinutea ard the overall durp
frequency la lotr (1.5 tiles a lirurte or lesa)'
restore the lbdlfled Idet to ltg pranloua snller
glze ard leave only the Free LLgt larger.

Itren changing l.REEIJil and llPtl_lfiLlllfl' obaenre ttre
relationshipe nrles vig a vi.g GSOl{[Jll, rcRBOHLIll'
FREDGOiAL, tPll_I0l.rttt?, llPll_?HRESH, ard
iPH IqITLNII?.

Copyrlght RAfC0,Inc. 1986 Dupllcatlon ln any Enner prohlblted, Page 15



Set SRFCOUIE, IRPCO(IIII, I8P00{nn ard NPAGEIXil to
values nonally obgenred uairq StFtl ICIORY/FIII,L durlng
heavy processing. Keep SRPCOUIIIV' IRPOdtlillV,
LRPC1IIiIIV and NPAGEIIIR at least double these valueg.F

r-:;;-'i];.J-. ." -.-'-l'.r'1"'l'.];:.;n.-^'* o'-l ''". l.,o, ^-)I > *:
Keep EALSE[CI|?, YIBILIAIPAGEOII-aId llStiEI at reagonable +,'--"values. See the SYSGEil Utllity Gulde for an analysia - .I'.-,.--. l._.,r_ t,r-;r-*-,.:of ttre alount of rercry these pararetera cause to be ' -l - t ,)

perranently allocated to th€ syiter. Az"-< *t-\-'-'J'

-<xe-->'\\= 
Lrt {-'

/' \r.'+ L're r' s\'iq
/ =. -i.'-5Any prograr rtrich Ls nrn frequently ()30 tires Per

hour) ghould be ingtalled 'knogt"'. If the rate 1g 1 \

over lZ0lhour-.it shoul.d be tnstaUed 'header reai- -- 
y':^ -t L "<

;;;i".=:'li:':;lt usero tend to use the prograr \'^.:,'i, ':-f .
sirultaneoualy, ard it ig activated frequently' it
should be ingtalled ahared' if possible.

RAXO VIG tlerory llrmgerent ?uning Procedure

Additlonal tuninq Stepg

Observe the s1'ater fault rate -- lf greater than
2/second (7dl82OO) or 4/gecod (85r0/85x0), raiee
SYSlflCm. If less than .S/sec€nd (7xol8200) or
I/aecrord (8510/8610), laner SIEUEF, unlesg there is
ercessive remry ln the syater.

Inages nith lon activation rates, but dtich terd to be
aetlve for long perlods of tiee' eho{rld only be
instaUed shared lf 3 or rore uaers terd to use tlre
prograr sinrltaneously. lh€ primry benef it of
sharing is the poesible reduction in hard faulting.
Slgnificant rercry savinga are seldo! acheived.

Conslder chanqlng Quilmfi. Ionerlng QUAI{flH ray
irprove response tire (at the cost of an increase in
CPU ouerhead). Ralsing tt ray s[ghtly reduce over-
head, but rake Al*i less responslve. gtAmW ghould be
Io*er than 20O dlllseconda for 8510/8510's.

--Ioter---

1fs':- i'
( i5r' i-* I o

r
Ll ,* ,r.t -i t --
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RAXCO Ul:6 llerory llanagerent ?unlng Procedure

fhls rmry lansgerent procedure ghottld' ard generally
rri11, be applied to ttp ttrea of heavlest interacttve
use of the sygte!, becauge thege loada lryoae the
severest relory deland on the syster. Aa sudt' th€
syster nill be rls-tuned ln iegard to otherc tlreg of
the day, rdrere batch l,oads right i.tpoae egually heavy
CPtl usage dersrds. A partial re-tunirlg of the syster
for evening ard reekerd ray be accorylished by havlng
a batch job execute at appropriate tireg to nrn Sf,SGEf,
to reset rce dynaric para-terg. Agcuting there is
excess rcrcry@prine t{nes (the Free
Liets staya nell irt ercess of FBEEIJII) ttrc tunirg
changes rruld lnvolve lncreasing norkirg set sizes by
lonering pEi'RAftl and PE?AIL. hrrther, 80 long aa
response tl-xs for any off-pri-le lnteractlve load are
not adversly affected' users ray niah to double or
triple Q{IA}E{FI and AllSTIlG. If this is done llSil{C ard
lEDrc should also be raised.

---lloteg
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