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OLYMPIC COMPUTER SYSTEM

PRELIMINARY STATUS REPORT
July 1, 1999

Overall Condition :

'I‘heComgumSymmmﬂ!zcdbytbe Olympic Contro! Center was found to be in very good working
ordes. This sysnim, & servics for some years, was well designed qnd bas been well mabntained. A
coatinuous effert has been made to update the software and stay current with the software vendor,
The hardware i3 becoming somewhat dated, but updates made in early 1999 ensure seliable
operations.

Compnter Systema Resonrces
1. Hardware lmrdwau ‘ -
Coroputer resources consist of Primary and Secondsry Computers coafigured to
provide rapid failover to & Hot Backup,
Digitsl VAX 4100-300 Computers
Single processor, Q-Buss Architecture
256 Meg Memory
Three (3) Digital RF31 disk drives (384 Meg each)
TK70 Cartidge Tepc Drive
TUBI Reel-to-Reel Tape Drive

2. Software
SCADA Soltwarc utilized is the Vector Supcrvisar Control and Data Acquisition system
provided by Teledype Control Application of Dallxs, Texas and Huntsville, Alabama, The
Vector system sofiware packsge was upgraded in August 1998 to version 3.6.1, the latest
version available for the Digital VAX hardware.

System Evaluation and Diaggostic Observations

At the time of inspection, all system hardware was functiona) and the operating systom reasonably
configured in accordance with best practices. No hardware was found to be imtermittent, and 2o
hardware entries were found i the VMS hardware erzor logs except for the common and expected
SITors wriling to tepes, Power-up self-tests reported no memory ervors. Available disk space was
arple end properly distributed between applications and the cperating system. Teta) systen: memory
installed on the machines was more than adequate for this epplication. Operating systcm parameters
pertaining to individual process exccution were sufficiently large for reliable operation. Total system
loading, while spproaching copacity at times, was well within the thresbold of muintainability over an
extended period of time.

Probable Causes of Recent Computer Problems

The probable cansoe of the recent computer slow down was the result of two issues. Dingnostics and
error logs kave shown that the Historic process was demanding a disproportionate amount of CPU
resourse during the e of the system slow downs, The lastyecord in the Historic datsbase was
epparently corrupted and the Historic process was not able ta complete the computation of the
comrupted record. As programuned, the error handling routines of the Historic process requite & large
amount of CPU resources and sl other processes must wait until the Historic process releases the
CPU. Etrorrecords ghow that a few process queuss, suck as Discretes, Annlogs, S¢aas, & some MMI
Displays were overflowing sepeatedly. These process queues produced hundreds of repeated exvars in
# short pesiod of time.  While the Computer Resources available e this system are iuore than
adequate for sommnl operation, reserve sesources are more limited, The CPU resource was
tnsufficient %o meet the demands of &ie Ristoric process emor kndling routine while maintaining all
other porms! operations.
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V. Retommended Changes

YL

We recommend & number of ehanges as & result of the computer system review, However, only
tures changes discetly tmpact de specific computar fssue that has baen the Jocus of the
investigetion. The remuining recomrmendations will allow the system to run morc smoothly,
avoid possible future problems. and fecover some computer resources.  See section Vifora
description of changes already compicted. ,

1. Develop un updated version of the BISTORIC process
Comunission the develgpaient of an wpdated version of the Historic Process o reduce the
deoonds on CPU pesources, We anticipase the reconmmended changes should eshance the emror
handling capabitity of (ke Histeric process. I8 the record cammot be processed properly on first
atieropt, an appropriate entry should be logged in the exvor file, sad normal processing
continued. The end effect of this change would be t0 reduce the error to & nuisance Jeve] and
become & maintenance issue beeause one frend would not work property and need attendon,
There would be no performance imract to the normal eperation of the systom

2. Upgradce the Computer System bardware
The existing computer hardware (Digitnl VAX 4000-300) produccs sufficient CPU resources to
run the sorma)l Ioad of the SCADA systera and pipcline operations. While the available CPU
resource would allow sdditions] RTU s or facilitles to be added, there is limitcd excess
processing power to accomumodate new featurcs or handle extraordinary processing demands, It
i recommended that 2o upgrace of the VAX hardware be purchiased and installed t0 provide
additional CPU pesomree to meet exwaordinary demands, The availsble memory end disk space
provides significant expansion capability, and does 10t sequire upgrading.

3. Move the PLDS intcrface application to the backop computer
The PLDS sysiem is a Line Integrity/Modcling application that runs an 2 completely separate
coxnputer system from the SCADA system. k& docs require real-time data from the SCADA
systemn and 2o inmterface spplication is zun every few seconds to transfer anslog and discrete dan
from the Vectar system to the PLDS svstem. This data transfer application utilizes 25% - 30%
of the existiny CFU resource. A sigaificunt recovery of CFU resources would be gaincd if s
data transfer application were rooved to the backup SCADA system. The backup system suns
wiing o minimum of sysicm fesausces, The seasitivity of thia modeling application will be
reduced while it is supported by the backup computer becsuse of the slower refresh time of data
sext Erom the prime 10 the secondary eomputer. Some changes may also be required on the
FLDS system to sccommodate the audible alarms that are presently transfezzed to the prime
computer 1o he disployed to the Contraliers. After the VAX hardware is upgraded, the PLDS
interface should probably be reurned to the Prime Computer for uptimal opcrations. .

4. Updaie various VMS and Vecior parameters
As 3 result of 2 complete syster audit and evaluation by an vutside contractual firm, we
recommend additional updates 1o various parzmetars utilized by the Vector application and the
VMS operting sysitrn. Whike these recommendations do not directly afiect the primary focus
. of this investigation, they will he’p the systom t0 run more efficiently and bener utilize the
available sesources. See attached documcnt titled *Olympic SCADA System Qbservations and
Recommendations.”

Implementation Plaas and Results

Implementation of these recommendstons Ins abeady commenced. Devalopment work bas begun
and equipment has been ordered to sccomplish all recommendations. Performance enhancement
items have been installed and are preseatly is service., Wet pesult of the performance enbancement
reconamendations incrvases reserve earacity to S5% « 60%.

Page 2 = {Olyowpic Computer Status Repart)
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Developnient bz begun on sn apdated version of the HISTORIC process
A 1aps of the software utitized on the Olympic system has been shipped to Houston 1o begin the
modifications. The source-code for the Historic process is being modified Wwith the essistance of
Teledyne Coutrol Applications. In our experience, these modifications should be teasonably

- streightforward. The updated version of the Historic process should be delivered and instalied

In the Olynpic system within fwo wesks.
e —————

Upgrade the VAX hardware
The hardware bos been located and ordered to update the existing Digital VAX 4000-300t0 2
Digltal YAX 4000-705, This upgrade will increase the CPU raring 750% and will significantly
increase the amount of excess processing power available, Memory has been purchased o
saatch the speed of the new processor. All existing disk and nape drives will be retained and
utitized. This modification will greatly enhance the capability of the system to handle
extaordinary processing domands under virtually any circumstances. A 15 day delivery time
Bas been quoted by the vendor and it is zaticipated that this upgrade should be completed wjithip
three weeks. ) ——

—

Move the PLDS interface application tu the backup computer
The data wansfer application that serves the PLDS application was moved to the backup )
SCADA system Thursday, June 24, 1999. Exteusive testing was accomplished and the resource
vavings were verifled w be 25% « 30%. The effeers on the backup computer system were
mizimzl. However, the update time previcusly obtained by attaching to the prime computer
cannot be duplicated on the backup ¢onputa. The PLDS system will function with the dats
tansfer feed attached to the backup computer, but the performance of the PLDS application has
been inpacted tewporanily. ’

Update various VMS and Vector paramcters
All seconumendations were izplemented Sunday, June 27, 1999, The scsult of these chanyes
was the recovery of spproximmately 5% of the CPU resource. Sce attached document titled
“Olymypic SCADA System Obscrvations and Recommendations.™

VIL Attachment
Olymipic SCADA Sysiem Observations snd Recommendations

Results of the system cvaluations by NeoNet Inc.

Page 3 = (Olympic Computer Status Report)
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Olympic SCADA System Observations and Recommendations

‘June 26 & 27,1999

Diagnostics and System Observations requested by B. L. Burns of Equilon Pipetine Company end accomplished
P. K. Zimmerman, NeoNet Inc. pelin

1. Pagefile spacc is overallocated. (Reservable shows 120000 blocks negative.) Recommend extending
DIAZ:[PAGEFILEJPAGFEFILE2.SY'S to 300,000 blocks from present 100,000,
Reason: A negative “rescrvable™ means that sll processes which have been sllocated pagefile space have
received, in tota), more than the tota) pagefile space available, If all processes, or & significant number of the
total, were to take their allocation simultaneously, then available pagefile space would drop too low, and the
~ entire operating gystem would slow down significantly.

2. | Nou-paged dysamic memory pool too low. This poo! is used dynamicelly to ereate various memory structures

and the muaber of bytes spare changes constantly and rapidly. It is best to maintain &t least $0% of the base
allocation free. Currently shows 700,000 free out of 3,150,000, Recommend increasing Sysgen parameter
NPAGEDYN to 8153920 (which will provide more than 50% free since this system has considernble free
memory available.) Recorumend increasing NFAGEVIR 10 16615680 from its present 12615680 (this is the
reserve quantity thel can be allocated by VMS if the base allocation is exeecded, but at the cost of some cpu

fime,)

imtegrity product which suns external 10 Vector itself, but reads Vector databuses ot frequent

intervals. Observing cpu loading, idi¢ time percentage, kernal mode percentage, dircet and buffered VO, and

command line response tims, the systen: ¢s = whole eppears to be 75-80% loaded on average (over 8 long
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poin! out a noticeable reduction mn performance to the users. At 40-50% Joadmg expooted
situations should be covered by the available cpu reserve, Recommend running the PLDS server on the
‘backup machinc with provision to gencrate slamms for the controlier without direst output from the server o
Vector.

Direct /O rates appear nomdnal for the RF31 DSSI type disks in use. Peak usage averaged ~ 30 operations per
second ond this sate appeared only as occasional bursts. The only major user of direct disk 1O was the
SYSDSKUPD process which writes copics of the databases in memory to disk &t uscr-specified intervals,
Since the disk IO rate is within the capabilities of the disk hardware, there is no need to adjust those user-
specified intervals, _ v

Buffered 1O (largely network trafiic) rates appear nominal, even with & three sccond screen refiesh rate on all
the mrmi’s. The only two heavier users of network VO are the RDSXMT process which keeps the databases on
the backup machine updated continuously, and the PLDS Server. Tota! network IO does not appear to be
excessive for the hardware in vse, even with the PLDS Server nmning ont the prime commputer.

6. Scveral additions! SYSGEN parargeters should be edjusted to accord with best practices, although none

would imamediately afiect system performance:



JULTRImLIDD L UDe L UrD Wkl KELLIUN I3 231 S711 F.B16/016
"U""‘. o B CEWW IV W'Y OW 8 G st e —- e e wmme .

low is presently:
FREELIM 150
FREEGOAL 12000
BORROWLIM 150
}&_ GROWLIM 150

Recommend changing to:
FREELTM 20000
FREEGOAL 42400
BORROWLIM 35600
GROWLIM 30200

& This ellows VMS 1o take action long before the size of the free list s so low that a system Jockup could occur,
IT SHOULD BE NOTED HOWEVER, THAT THIS SYSTEM HAS A VERY LARGE QUANTITY OF
FREE MEMORY AVAILABLE (350,000 PAGES +). 1t is very unlikely that the free list on this system
would ever become small enough to require memory recovery action.

2. The memory mausgement set by which VMSmévcrs pages of memory when the free list bas dropped too

b. QUANTUM is presently set 10 20. Recommend changing to 10. This allows better sharing of available epu
time by systems having large numbers of provesses and few or no Jarge batck type jobs.

c.{ MPW_THRESH is prescatly get o 200. Becommend changing to 22520, This is the minimum valuc in pages
on the modificd page list before the memory recovery routines will attempt to sutisfy the freclist shortfall by
taking those pages from the modified list. I MPW_THRESH is a1 lcast the diffcrence between FREELIM ind
FREEGOAL, plus the value of MPW_LOLIMIT, thes memory recovery will not take place from the
modificd list umil sufficient pages are evailable to resolve the freelist shortfall in one operation.

d. A globa) page summary command showod 21000 global pages free out of 76000 total. Recommend changing
the SYSGEN paramcter GBLPAGES from its present 0000 to ellow for $09% free Asa
consequence of that increase, recommend changing the parameter GBUPAGFIL from ils pregent |
50000, Ttus will allow for significant additional numbers of records to be added to &ny of the Vector
datebases.

7. Areview of the VMS hardware error log showed no hardware [ailures except for a few tape drive errors when
writing backup tapes. This is norma) for these tape drive models (TK70 and TUS1) and is completely external
1o the VAX system &8 a whole. While it is normal 1o find ervor messages indicating sutormatic bad block
replacement on DSS] disks, none were found on this system.

8. Frec disk space was quite adequate on all three main disks. Version ocontrol of files having the same name,
and purging of extraneous files in key directories appeared to be in good order.

9. Examination of the DecNet circuit and line counters showed normal network connectivity from the Vaxes. No
framing ertors, excess collisions, wnrecognized destinations, or adjacency failures were evident.

10. All Vectar processes were ¢t to non-realtime priorities. The ETSXMTxxx prooesses were set $o the top -
quantum based priority (15), the same #s the RDSRCV and RDSXMT processes which maintain the dialog
between primary and backup s well as updating the databases between the same. Reconmnend setting the
ETSXMTxxx processes’ basc priority to 13, as 8 match to the other two processes which meke up sn mmi
(the PCSKEYxxx process runs at 8 base priority-of 12, and the PCSDYNxx process runs at |_4.)

Page 2 ~ (NeoNet's Olympic Systcm Evaluation)
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