General Disclaimer

One or more of the Following Statements may affect this Document

e This document has been reproduced from the best copy furnished by the
organizational source. It is being released in the interest of making available as
much information as possible.

e This document may contain data, which exceeds the sheet parameters. It was
furnished in this condition by the organizational source and is the best copy
available.

e This document may contain tone-on-tone or color graphs, charts and/or pictures,
which have been reproduced in black and white.

e This document is paginated as submitted by the original source.

e Portions of this document are not fully legible due to the historical nature of some
of the material. However, it is the best reproduction available from the original
submission.

Produced by the NASA Center for Aerospace Information (CASI)



ek ok hkd LE 1 * % LR EEE L2

Kok ok 1 ‘_fﬁﬁ} S TIIITIIL"
*k *k Wk ke T L

ok k¥ kk AkkAk Kk * *
— ok Kk ok Ak kkk kK *okok ok ok kW
HE kKKK * % * *k Arkhhkhhk
i . kK * * &
=k £ kk * & * Kk
Lk [ ok * ok ko ek ok
* & % % * K *odok okok koK

NiSA GR- 17537/

PERFORMANCE MANAGEMENT SYSTZM

ENHANCEMENT AND MAINTENANCE

Final Report for the period January, 1984 - November, 1984

{

Thomas G. Cleaver, Ramin Ahour, and Billy R. Johnson

Department of Electrical Engineering
The University of Louisville

Louisville, KY 40292

Prepared For:

NASA
Goddard Space Flight Canter
Greenbelt, MD 20771

Under Contract NAS5~-26504

November, 1984

(NASA-CR~175271) PERFORMANCE MANAGEMENT NB5-155€r
SYSTEI ENHANCEHENT AND MnINTEyANgE' Flngl
Beport, Jan. - Nov. 1984 {louisville Univ.)

Cc a05/HF a01 CSCL 09B Onclas
o6 p & / G3/60 14016




TECHNICAL REPORT STANDARD T/TLE PAGE

1+ Repant Ne, . 2, Gevernment Actession Na, 1, Resipient's Cainleg Nu, i
4. TTile and Subiitle 5 Repart Date ]
Per” cinance Management System November 1984
Enhancement and Maintenance 6. Parlarming Otgenizatien Gade
7. Authrarya} I 8, Performing Qeganisatien Ropert Ne,
T. G. Cleaver,R. Ahour, and B. R. Johnson
9 Pastarming Qigenisition Home end Address 10, Werh Unir Ne.
Electrical Engineering Department :
University of Louisville 1. Contraet ov Gesnl Na.
Louisville, KY 40292 NAS3-26504
' : 13. Type of Repert and Puried Covernd
12, Spanvacing Agewy Mume end Addrres : Final Report
Mr, Straton Laios, Code 502 Jan.-Nov. 1984
Goddard Space Flight Center T4 —
' Cad
Nacional Aeronau:ics and Space Administration Speasaring Ageney Code
Orasnhelr MN

15, Supplewanrary Heres

16. Aluluct

s e - araw - Sl e e e m———

e

“two-year effort to develop a Performace Management System

(PMS) for the NCC co‘mputer‘s. PMS provides semi-automated
monthly reports to NASA and contractor management on the
status and performance of the NCC computers in the TDRSS
program. Throughout 1984, PMS was tested, debugged,

extended, and enhanced. Regular PMS monthly reports Were

NCC under control of Bendix Corp. personnel

'I.'he research descrlbed in th:.s repor:t concludes a

produced and distrlbuted PMS continues to 'operate at the

17, Koy Wards (S lexctud by Author(s)) 18. Clsrvibutien Statement
Computer Performance Evaluation
TDRSS

Univac Performance
Performance Monitoring

Performance Analysis

19, Security Clasaid, (of this repent) |20, Security Qlasaif, {of this paga) 21. Na. oi Pages |22, Price*
" Unclassified Unclassified ’

*Far sale by the Cledringhouase {or Federal Scienrific and Technical Information, Speingficld, Yirgiaia 22131,

| I el e g T g



- rr——— L M S8 e L ety A

EXECUTIVE SUMMARY

This document contains a full description of the research
conducted at the University of Louisville over the past year.
The purpose of this research was to enhance and debug the
current Performance Management System (PMS) for the UNIVAC
1100/82 at the NCC, and to extend PMS to operate on other
computers at the NCC,

PMS provides a semi-automated system for denerating
monthly performace reports to NASA and contractor management,
These reports summarize the activity of the ?perations partition
of the UNIVAC 1100/82 at the NCC. This is the computer which
supports TDRSS operations., The reports present tabular and
graphical data showing such parameters as CPU utilization,
memory utilization, and TIP thruput. These graphs and tables
are accompanied. by textual explanations.

Technical and administrative managers use the PMS reports
to track the system's workload (for example, observing the
change in workload during a shuttle launch), to anticipate
system problems (for example, ekcessive utilizations which might
threaten the system's reliability), and plan for system upgrades
(for example, by observing which system resources are heavily or
lightly used).

A PMS operator (currently from Bendix) must devote one to
two days a month to perform tvhe tape manipulation operations and

report generation functions required by PMS. More time may be
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required if system anomalies require research to explain the
behavior in the PMS report, or if system malfunctions require
special data recovery procedures.

During this rasearsli, PMS was debugged, and there are now
no known instabilities in PMS. PFurthermore, PMS was enhanced
making it simpler, more reliable, and faster £f£or the PMS
operator, In particular, PMS now uses fewer tapes and is menu-
driven. The current version of PMS is called PMS1R1l6. It is
availlable in the NCC tape library on tape number 0754.

In order for PMS to be operated by personnel other than
teh developers at the University of Louisville, it was necessary
to fully document its features. Therefore, the following three

manuals hve been generated under thi.s contract:

Installation, Operation, and Maintenance Manual
Program Reference Manual

File Reference Manual

Copies of these manuals have been delivered to the Technical
Officer for this contract and the PMS operator at Bendix.,
Other copies are archived at the University of Louisville.

PMS is currently in operation at the NCC, and it should
continue to provide useful information to management for years
to come.

PMS2 was developed under this contract to extend PMS to
operation on the backup partition of the 1100/82 énd the

development computer at the NCC, a UNIVAC 1100/80A. This new
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PMS version is more general than the one in current operation.
It monitors more system parameters and provides a more "generic"
report. By reconfiguring system data files (not programs) it
can be made to operate on any of the three UNIVAC 1100
configurations at the NCC. PMS2 has been tested, and has been
shown to produce usable reports, but i: has not been approved
for implementation on the NCC computers. The University of
Louisville PMS researchers recommend that steps be taken to
approve and activate PMS2 for inplezmentation on all the NCC
UNIVAC 1100 series computers. It should provide the superior
performance reporting capability for all these computers that is
now provided only for the operations partition of the UNIVAC
1100/82,

There were no inventions developed under this contract.

There were no subcontracts which contained Patent Rights or New

Technology clauses.
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NOMENCLATURE

ARM ~ Arcnive Module

DTV -~ Digital Television

ECL - Executive Control Language

FEP - Front End Processor

GSFC -~ Goddard Space Flight Center

GSTDN - Ground Spaceflight Tracking and Data Network
MOMPOl - Manual Operation Module

NASA - National Aeronautics and Space Administration

NCC - Network Control Center '
PDL - ProgTam Design Language

PMS - Performance Management System

SIP ~ Software Instrumentation Package

STDN - Space Tracking and Data Network
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l. INTRODUCTION

l.1 Statement of Problem

Under the extension of the National Aeronautics and
Space Administration (NASA) Contract NASS5~26504 with the
University of Louisville, the maintenance and further
development of a semi-automated Performance Management
System (PMS) was undertaken for the Network Control Center
(NCC) of the Tracking and Data Relay Satellite System
(TDRSS). PMS analyzes the major resources and system
workloads of the NCC computer, a Univac 1100/82. The PMS
system nrepares and prints monthly reports documenting the
performance of NCC's UNIVAC 1100/82.1 It was desired
by NASA that PMS's manual operations {(the procedures
required to produce the monthly reports) should be enhanced
for smoother operation of PMS. The contract also required
that PMS be extended so that it could evaluate all the NCC
UNIVAC 1100 series coﬁputers at the NCC. This report
describes in detail the enhancements and modifications

performed on PMS to meet these requirements,

1.2 Background

Performance evaluation, the determination of how
well a system is able to complete its specified tasks, is
essential to the successful application of virtually every
technology. System designers, installation directors, data

processing and corporate members, system analysts, program
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managers, and computer users at all levels have to cope with
problems that could be solved substantially more easily and
more satisfactorily with some knowledge of performance
evaluation methodologies, techniques, and tools. 2

All computer systems have to address problems.that
require considerable involvement in performance evaluation
activities. For example, configuration design, system
tuning, upgrading, scheduling, operation's management, and
short and long term planning are important aspects involved
in a computer system. As 1s the case with the NCC, the
increasing complexity of modern computer systems, the
increasing significance of tasks being delegated to
computers and future upgrading to their system, have
necessitated that computer system performance become an
important consideration for their developers and those
responsible for system operation.3

To analyze the performance of any computer system,
the productivity, responsiveness, and utilization of the
system must be quantified into a set of indices to be
compared with performance standards, Methods uéed to
determine these indices fall within three categories: direct
measurement, simulation, and analytical techniques. Direct
measurement uses monitors that sum events as they occur in
the system and convert counter valueé to indices. Hardware
or software monitors may be used. Hardware monitors use

probes connected to the computer while software monitors are

usually incorporated in the computer's operating system and

r
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run concurrently with application programs. Simulation; the
second method of evaluation, uses system specifications,
information collected by monitors, or botl to model the
system's hardware and its workload. A simulation program
which uses Ehese modeled parameters imitates the system by
reproducing a sequence of events which corresponds to actual
events taking place in the system. A third method of per-
formance evaluation using analytical techniques represents
a system by a set of mathematical equations, These equa-
tions are developed using Markovian queuing network theory
or operational analysis.4

All three performance methods have advantages over
each other. Direct measurement is the most accurate, but
requires an operational system. The system's hardware and
-software must be in the final stages of development.
Simulation requires development of complex programs to
simulate the target system, These programs take time to
develop and debug, but they do not require the target
system to be developed. Because the system's operation is
imitated, simulation can produce results which areralmost
as accurate as direct measuremént. Analytical technigues
may produce results quickly, and such techniques are easily
changed in response to system changes. They are usually not
as acqurate as simulation or direct measurement.
Performance indices for a system and modification
assessments that can be produced quickly are useful for

efficient system management.5
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All three performance evaluatlion methods were uged
to evaluate the NCC computers in previous research at the
University of Loulsville under contract NAS5-~26504, Chief
responsipility for development of measurement methods,
simulation, and analytical system modeling was undertaken
by J. G. Darnley, G. G. Crush, and A. M. Long tively. The
measurement methods gathered all the data from the NCC's
computers necessary to perform the simulation and modeling
experiments. The monitor used to gather this in- formation
is called Software Instrumentation Palivage (SIP). SIP
accumulates and records most of the activities of the
UNIVAC's operating system and hardware devices. Because
data collected by SIP require very large £iles, data
reduction programs were developed to reduce the SIP data
into useable formats and also to pqoﬂuce performance
summary ceports from the UNIVAC 1100/22 then installed in
the NCC. At this point, simulation and modeling programs
analyzed the data-base created by SIP/PAR to evaluate the
TDRSS network.® As a result of the application of the
above methods, it was deter- mined that the UNIVAC 1100/22
used by NCC for TDRSS activity was inadequate, but an
upgrade to an 1100/82 model would suffice.’

An outgrowth of the above research was a proposal
to use the measurement methods to monitor the operations
partition of the new UNIVAC 11.00/82 and report on its
performance, A system needed to be developed to obtain

detailed analysis of the data-base that could be obtained

»
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from SIP~collected data and ¥AR reduction of it. This
system would be run periodically and would produce reports
on the current status of the NCC's computers could bhe
included in this new system, It was desired that the
réports produced could be used by management, as well as
technical specialists. The members of the team that
designed the performance management system for the NCC were
R. D. Shelton, T. G. Cleaver, A. M. Long, M. Shive, L, B.
Drake, and A. B. Shah.8

The NCC's computers are a part of an extension to the
existing Ground Spaceflight Tracking and Data Network
(GSTDN) which is responsible for communications with low
orbiting NASA spacecraft. To increase the satellite
communications and coverage significantly, the TDRSS was
designed because user satellites were frequently‘out of
communication with any ground station. Another major
advantage of TDRSS is that more modern technology is used
than with STDN, so that a wider range of communication rates
is provided. The Network Control Center controls and
monitors are a part of the TDRSS system. The NCC has front
end processors (FEP} which are UNIVAC Vvarian 77 600
minicomputers, and a custom digital TV (DTV) system which
d;ives operator workstations. The NCC is built around a
UNIVAC 1100/82 mainframe computer with dual processors that
normally runs as a partitioned system, one processor for
operation and the other for testing. There is also a UNIVAC

1100/80A mainframe computer used for software development.
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The PMS system was developed for the NCC which is located
at the Goddard Spaceflight center (GSFC).?

Thrcughout 1983, PMS was developed by the University
of Louisville design team, and in October 1983, it was
delivered to NASA/GSFC as an operational system, Below is a
brief discussion of PMS as configured on that delivery date.

More detail ié avallable in the Final Report for 1983 (see
bibliography).

The PMS system was broken down into seven modules.
The first module which needed to be accessed when generating
a performance report was the Manual Operations Module (MOM).
This module promnted the PMS operator for information, such
as the opszates s name, report date, report period, and
threshold values. Also, MOM set up the major units of PMS
for execution.l0 .

Data elements were stored intwo classed of files:
Internal Data Base and ‘the External Data Base. The Internal
Data Base contalned all data files required during a run of
PMS, The External Data Base contgined the PMS system files
that were stored on magnetic tapes, including the trend
files. These trend files contained daily averages for
parameters such as the NCC workload, CPU utilization, memory
utilization, and utilization of the busiest disk drive. The
Archive Module (ARM) automatically interfaced PMS's Internal
Data Base and External Base.

The Data Reduction Module (DRM) reduced SIP

performance data collected during the month. Raw

»
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performance data was collected continuously by SIP and was
written to data files as blocks of raw performance data
every thirty minutes. A PAR program reduced the data
collected from SIP, then created the Consolidated Data Base
(CDB) files., The CDB files contained performance data for
an entire report period. These data were chronological, and
if data were missing for any time period, f£lags were
provided.ll

The Report Generation module produced the monthly
performance report, (See the Installation, Operation, and
Maintenance Manual, Appendix I for an example of a typical
report,) Two tables were contained in this report: Busiest
Day Summary and Daily Average Report. The Daily Average
Report gave & summary of dally performance averages during
an entire month. ' The Busiest Day Summary table reported on
the busiest day during i:he report period. This day could be
specified by the PMS operator.

There were scatter plots in the monthly report for
CPU, memory, and disk utilization, These scatter plots
showed how the major resources relate to each other. Trend
graphs were contained that repbrted on ths NCC's CpU,
memory, and highest disk utilization during the report
period.'Conditional reports were automatically plotted if
threshold values were exceeded. These values were manually.
set by the PMS operator in the Manual Operations Modula. It
was possible to plot up to 25 conditicnal reports.

A Performance Monitor Module (PMM) along with MOMPOL




Ainhit sl W N SN W RIS S P O PENN P TR e el e

1-8

allowed the PMS operator to start and stop the PMS software
at various stages when generating the monthly report. This
was helpful when testing and debugging the PMS system. When
data integrity errors occured when executing PMS, the PMM
would stop execution and provide error statements for
unrecoverable errors.t?

The Maintenance Module (MAM) made it easier for the
BMS operator to maintain the PMS system. This included
mailntenance of command files which compile and link
programs. The PMS monthly performance report and the system
programs could be printed on the UNIVAC's line printer by
executing the appropriate command files. Also contained
were PAR prograwms that enabled the operator to determine if
a SIP cycle f£ile could be reduced by PEMS.

PMS was not a general system and would only evaluate
NCC's UNIVAC 1100/82 operations partition. PMS could not

reduce data from the backup partition of the UNIVAC 1100/82

‘or a UNIVAC 1100/80A computer. As »f December, 1983, PMS

would reduce Software Instrumentation Package (SIP) cycles
properly and produce a satisfactory monﬁhly performance
report as described. PMS required at least four magnetic
tapes: a system tape, two trend tapes (one used for the
purpose of positioning the other ong) and a SIP tape or
tapes. Data copied on the SIP tape was collected using the
Software Instrument Package, loca#ed on the UNIVAC 11.00/82.
The data collected required reduction of large amounts of

performance data which would eventually be used in the PMS

»
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monthly performance report. The trend tapes contained
reduced performance data from the previous three months,

The system tape stored all programs and maintenance routines
contained in the PMS system. PMS required a minimum of
human input to generate a monthly report. PMS was designed
modularly to help with debugging and future modifications to
the system.

The modular design of PMS helped limit the size and
functions of all its software routines, The modules and
units were designed with minimum interface between each
unit. This allowed for changes to be made to the system by
changing small programs instead of large ones, Ease of
future develpments to PMS was increased hecause of the

flexibility desiéned into the system.

1.3 Preview of Report

The following text will describe the major
modifications made to the PMS system. in the first section,
the design methodologies used by developers of PMS are
discussed. Then bugs found in PMS and enhancements made to
PMS are discussed., Finally, the development of the new
general version'of PMS, which runs on all NCC 1100 series

computers, is discussed.
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2. MAINTENANCE OF PMS

2.1 Preliminary Activities
In accordance with the statement of work for this
contract, the project team produced monthly PMS reports for
the first six months of the contract. This activity had the
following beneficial effects:
1. New team members gained experience in learning
and using PMS.
2, High-~quality monthly performance reports were
prepared and distributed.
3. It provided a training period Eor the Bendix
Corp. personnel who Yere to take over the operation
of PMS.
4, BSystem instabilities were detected and

eliminated.

As a consequence of producing these monthly PMS
reports, an important and interesting anomaly was noted in
the behavior of the UNIVAC 1100/82. The CPU percent
utilization would vary between-two-levels, 10% and 70%.

This "bimodal" behavior was interesting in that it ob?iously
represented some sort of "thrashing" or "deadly embrace"
phenomenon, and it was important in that excessively high
CPU utilization threatens the reliability of the computer
system.

Subsequent studies indicated that the problem may

L]
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have been caused by competition for reséurces between SIP
and 0SAM, In accordance with this presumption, OSAM use was
cut back severly, and the PMS reports reflected a reduction
in the bimodal activity. 8Still, the University of
Louisville staff regard the source of the problem to be
unproved, and we continue to recommend that definitive tests

be performed.

2.2 Debugging the PMS System

PMS is a large and complex software performance
system. When dealing with programs on this scale, bugs
in a system are inevitable. PMS was written modularly
with the application of "top down" design techniques,

This eased the difficulty in finding errors in the
system.

The first major bug that was corrected was found
when generating the 1983 December report. PMS had
difficulty in creating files needed to produce the December
monthly report. Apparently, PMS did not handle new year
transitions properly. The error was found in Data Reduction
Module DRMPR4. A logical condition was tested improperly.
When the first month of the year was calculated, it was
defined as thirteen. Consequently, all subsequent months
calculated were offset by one (the second month of the new
vear 1s calculated as the first month). The system was
corrected and tested again, but the monthly report still

could not be produced. Later, it was discovered that a
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trend file had a date that was out of sequence. The bad
datum was corrected and PMS was executed, this time
producing a correct monthly report.

Program module ARMEI3 did not close a file called
"MISCELLAN" properly, generating an error when other modules
read the file. MISCELLAN contains five records., After
ARMEI3 finished writing the fourth record into MICELLAN
file, the file was closed; thereby, altering the number of
records in the file from five to four. Any program that
tried to read a fifth record in the MISCELLAN file would
generate an error, To correct this error, ARMEI3 was
changed to write a dummy f£ifth record in the MISCELLAN file.

A scheme was prepared for avoiding an annoying
message., When PMS had difficulty handling a SIP
cycle, a program module occasionally generated a message
"**XDRMFBl#3 - NONFATAL ERROR IN READING SPHISTORY" to the
terminal. PM5 may even be in an infinite loop when this
message appears. on the screen. After this message is
displayed several times on the monitor, the PMS system
operator wonders if a SIP cyc.e cannot be reduced. If the
SIP cycle cannot be reduced, it should be marked for
skipping and PMS should be run again. To help the operator
make this decision, the PMS software was corrected so that
the error message is written to the monitor once, then it is
written to a file called "TRACER" along with a counter, so
that the number of times the error message occurs is readily

apparent. If the PMS system is in an infinite loop trying
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to reduce a SIP cycle, the DRMFBl error message can only be
written into the TRACER file several thousand times. Once
there is an overflow in the TRACER file, the PMS system will
crash. The PMS operator will then know that a particular
SIP cycle canhot be reduced, and will mark this cycle for
skipping before running the system again.

Once modifications were made to the PMS system,
they were documented., Change Request forms were filled out
to reflect changes made to the system. The program's PDL
was also changed to show the new logical flow of its
modified program, Overall, the PMS system did ndt have
any major errors. Changes made to PMS were subtle modifi-

cations, but necessary if PMS was ko operate reliably.

2.3 Enhancing the PMS System

Previously, PMS was not especially user f£riendly.
This made it difficult for beginning PMS operators to run
the system properly. An indepth knowledge of PMS and
UNIVAC ECL was required to produce satisfactory PMS reports
consistently. This is especially apparent when trying to
run the Report Generation module to produce the tables and
graphs contained in the reports.

In order to increase PMS ease of operation, it was
decided that PMS should be accessed through a menu driven
program. The menu program executes all pertinent procedures
of PMS to ensure PMS proper operation. By having a menu
driven program of the major operations of PMS, the operator

will be more aware of the types of operations that PMS can

»
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perform since these operations are listed in the menu pro-
gram. An indepth knowledge'of how PMS functions operate
is still required of the PMS operator when problems develop,
but the menu program makes it easier for the operator to be
competent in routine operation of PMS. He is more aware of
the different functions PMS is allowed to perform.

The menu program is a FORTRAN program (See the
Program Reference Manual for a complete listing) that is
automatically executed by the procedure that loads the PMS
system from magnetic tape to disk f£iles. Through the menu
program, PMS may be set up for operation and executed., The
menu program has 15 options. Option A deletes all the files
needed by MOMPOl, Normally, the files used in the execution
of MOMPOl are handled properly, but if there is a problem
when executing MOMPOl, this option is selected. It will
allow the user to start from scratch and enter a new set of
parameters in MOMPOl. Option B allows a user to set up the
PMS system for a monthly performance report run. This
involves entering the operator name, beginning and ending.
dates of the monthly report, SIP cycles to be used by PMS,
threshold values for devices configured on NCC's UNIVAC
1100/82, and modules of PMS selected for execution. Option
C executes the PMS system. ‘The modules of PMS that will be
run are determined in module MOMP0Ol. When changes need to
be made to any program in PMS, Option D will compile the
edited program. Once modified programs are compiled, Oétion
E may be selected to map (link) the entire PMS system. If

r
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it is desired to save PMS on any tape number, especially
after modifibatioqs are made to PMS, Option F may be
selected. To obtain a complete listing of all programs and
ECL command £iles contained in the PMS system, Option G is
selected. To print the monthly performance report generated
by PMS, Option ii is selected. The monthly performance re-
port is sent to the UNIVAC's main line printer, Option I
gives instructions on how to execute the PARQA., PARQA de-
determines whether a particular SIP cycle may be used by
PMS. Whenever an operator desires a listing of files
currently on a magnetic tape, Option J may be used. The
operator only needs to input the number of the tape he wants
to look at. As PMS is used, the two work files (PMS and
UTILITIES) accumulate an excessive number of versions of a
file element. In order to minimize the disk space useage of
PMS, Option K is selected to delete all file elements, ex-
cept the most récent version. Option L concentrates two
files, 66 columns each, into a file of 132 columns. The
interlaced files are used as documentation in the PMS
monthly performance report. Option M performs a catalog:
that lists disk files created under a user's account number,
A catalog is performed periodically so that the PMS operator
can delete unwanted files to conserve disk space. Option N
lists the current disk file usage of a user while logged on
a UNIVAC 1100 series computer. This option is helpful to
the operator in.case PMS does not execute successfully. The

operator can determine if all files needed by PMS were
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assigned. Optlon O exits the menu program and returns the
user to the UNIVAC's operating system.

At the NCC, there was a limit for how much disk
space each user is allocated. Because of the size of the
PMS system, the disk space allocated for PMS was nearly
full. PMS was analyzed to determine where in the system
disk usage could be minimized. Previously, PMS copied
SYSBALSLOGS files from tape to disk even if they are
designated to be skipped by module MOMPQl. A scheme was
prepared in the ARM units to prevent loading in the SIP
files to disk that will be unused in a monthly report run.
This greatly reduced the disk usage of PMS.

. Originally, the PMS system operated using three
tapes: two trend tapes (which stored trend files) and a
system tape (which stored the system files such as PMS and
UTILITIES). When the system tape and trend tapes were
changed periodically to save a new version of PMS files
and trend files, this created difficulty for the PMS
operator. It was easy for the operator to specify incor-
rect tape numbers that were to replace the former ones.
This arises from the fact that modules which reference the
system and trend files had the tape numbers hardcoded into
their modules. If new trend tapes were to be used, the
operator had to change the tape numbers in the programs.
A new system tape required changing a tape number in an
ECL command file that stores the PMS éystem from disk files

to magnetic tape.
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A further problem was that the use of three tapes
was inconvenient and error=-prone. The mountihg and dis-
mounting of three tapes by the UNIVAC operator toock a long
time, and the tape drives used were not always reliable.
Changes were undertaken so that the files contained on the
system and trend tapes would be stored on a single tape.

Changes were also made so that the user is now
prompted for the system tape number the PMS system is to
be stored on. Once all modules of PMS are executed, the
system is saved on the specified tape number. The entire
system is then deleted. This procedure forces the PMS
operator to reload the PMS system every time he wants to
generate a monthly report and reduces the chance tnat files
needed by the system are rolled out. Once the PMS system is
loaded from tape to disk the menu program is executed so
that the the operator can immediately select which functions
of PMS he wants to perform.

‘ The enhancements discussed wake PMS more reliable
and faster running. Also, the system is gontained on one
tape (including the trend files) and is more automatic
since the operator no longer concerns himselflwith the

correct trend tape numbers needed by the ARM units.

2.4 Documentation of PMS
Once all enhancement developments were performed
on PMS, three documens were produced:

PMS Installation, Operation, and Maintenance Manual



PMS Program Reference Manual

PMS File Reference Manual
Coples of these three documents have been provided to NASA
and Bendix. Other coples are on file at the University of
Louisville.

The Installation, Operation, and Maintenance Manual
describes PMS operator procedures., Guidelines for
installing, running and maintaining PMS are included. The
operator is shown how to access SIP cycles on the UNIVAC
1100/82, then store them to magnetic tape(s). Onée the SIP
tape(s) are created, procedures describe how to determine
the valid SIP cycles to be used in a PMS monthly performance
report run. There is also an error recovery section that
explains operator reéovery options in case difficulty should
arise while running the PMS system. WNext, there is a brief
description of the internal function of PMS. There is also
an explanation of the chronological execution of the PMS ‘
system, while PMS generates a monthly performance report.
The last section describes maintenance of PMS. Instruc-
tions are given that show how to compile programs, map
{link) programs, minimize PMS disk usage, and save the PiS
system on magnetic tape.

The Program Reference Manual gives listings of the
PDL and code for all PMS programs, including supporting
utility programs. This will serve as the primary reference
for system modifications and enhancements.

The File Reference Manual provides descriptions of




all data files used by PMS. It includes f£ile formats,

variable names, and sample listings.

2~10




3. BENCHMARK TESTING WITH SHORT SIP INTERVALS

Bendix and CSC recognized that PMS reports provide
performance data in a convenient and readable form, and
that PMS reports could be produced much faster (one day)
than other performance reports, They were therefore
interested in using PMS to aid in analyzing benchmark tests
and V and Vv tests on the 1100/82. Both Bendix and CSC
requested that the University of Louisville personnel
determine 1f PMS could be applied to such tasks.

PMS is configured to process SIP data taken at
30~minute SIP intervals over a period of several days.
Benchmark and Vv and V tests use one-minute SIP intervals
over a few hours. It was questionable whether PMS could
easilly be adapted to these short SIP intervals.

A test run of PMS with one-minute intervals was
attempted. PMS processed the one-minute SIP intervals
without difficulty. Normal PMS procedures were used to
produce a PMS monthly report. Only three to four hours of
data could be processed because the file generated by SIP
would become too large for PMS to handle. The report

produced using the one-minute SIP interval cycle contained

~all the tables and graphs normally generated by PMS. The

trend graphs and Daily Average Report table produced trivial
results because these graphs and tables are designed to sum-
marize data for up to one month. Since ohly three to four

hours of SIP data were used, the cycle was much too small to .
obtain meaningful results. In the Busiest Day Summary
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table and other standard report graphs, useable data was
recorded for memory, CPU, and highest disk utilization.
Also, the conditional graphs that plot threshold parameters
vs. time of day vere successful. The resolution of the
graphs was ~oarse because PMS summed the one-minute SIP
interval raw performance data into 30-minute time slots.

It was determined that, with suitable modifications,
PMS could be reconfigured to provide useful reports on
benchmark tests. This remains an area of posgible future

research,
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4. TRAINING OF A PMS OPERATOR

At the onset of the this vear's research, NASA specified
Bendlx as the contractor who would eventually take control of
the operation of PMS and the distribution of monthly PMS
reports. In accordance with the contract, University of
Loulsville personnel undertook The training of the Bendix
operator, E. 2. Block.

Throughout the first half of 1984, the Bendix operator
observed and assisted in the generation of monthly PMS reports,
He became familiar with PMS oﬁeration, the gathering of SIP
data, and the tape handling routines,

In June of 1984, the operation of PMS was turned over to
Bendix. 1In July of 1984, Bendix released its first PMS repurt,
the report for the month of &une.

As changes and upgrades to PMS were developed, the new
releases were issued to Bendix. FMS reports continue to be

generated by their PMS operator.



5. PMS2: DESIGN OF A GENERAL PMS SYSTEM

The PMS system described in the pfevious section was
designed specifically to analyze data from the operations
partition of the UNIVAC 1100/82, The contract required that

PMS be extended so that it would operate on the backup

'partition of the 1100/82 and also on the 1100/80A, a

software development macnine,.

5.1 Design Criteria

After extensive interviews with NASA and contractor
personnel to determine the form and content of the new PMS,
it was decided that PMS shconld, as nearly as possible, be
the same for all three configurations. Differences among
the three machine configurations would be handled by
selecting different options and data files, but the PMS
programs would remain the same for all three. This new BMS
was dubbed "PMS2",

In order for PMS to run as a general performance
system that could evaluate the NCC UNIVAC 1100 series
computers, some of PMS's parameter specifications needed to
be changed to match the environment of all three. All of
the new parameters needed to be common for all the NCC
UNIVAC installatidns. The parameters that were determined
to be most useful were CPU utilization, memory utilization,
average disk utilization, TIP throughout, TIP response time,
demand terminals in use, demand response time, and batch

jobs open. The PMS report given in Appendix C, however,
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includes FEP and DTV information since these parameters are
valuable for the NCC's 1100/82, for which the mentioned
report was produced. The parameters which are general
enough to be included in the new PMS tabular output were
listed earlier and the three new parameters, demand
terminals in use, demand response time, and batch jobs open,
can easily overwrite the DTV and FEP data tabulated in the
Report Generation module of PMS in a step towards the

universilization of PMS,

5.2 Implementation

PMS1l, the version of PMS which runs exclusively on
the UNIVAC 1100/82, was used as the foundation for PMS2.

The first task was to redesign the PAR reduction unit,
DRMMPR4, to acguire the §dditional parameters required of
PMS2, |

Although acquisition of TIP response time and demand
response time were challenging problems, they were
eventually acquired and DRMPR4 successfully passed its
integration test. A listing of DRMPR4 is given in Appendix
A.

DRMFRU, the Fortran Reduction Unit, had to be
completely rewritten for PMS2, This complex and lengthy
program creates the SPHISTORY file which is a structured SIP
Data'History. Fields of SPHISTORY represent the different
parameters.collected by PMS. The created SPHISTORY file is
used by the FORTRAN Data Base Unit (DRMFBl, DRMFB2), to
create the Consolidated Data Base files used by the rest of
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PMS. The program is extensively commented and has detailed
PDL. The listing of the program is given in Appendix B.

In order to make the new desired parameters
avallable to PMS by the PAR reduction routines, a number of
files had to be entirely reformatted. These files, namely
PARAMADEF, PARAFLNMS, and THRESHOLD were each modified to
include, respectively, a definition of the new parameter
(needed to identify it from other parameters in PARDATAFL),
the name given to the file which will be used to accumulate
data at various times for the parameter, and a threshold
setting, which, when exceeded, will trigger the generation
of a conditional report for the parameter,

an entirely new file, called SYSCONFIG, was created,
This file was developed in an effort to probe some crucial
characteristiés of the system which could thén be displayad
on the cover page of the PMS report. The existence of such
a file became particularly desirable due to the need to
identify a system report for the 1100/80A. The four'records
of this file are:

TOTEM: The main memory size of the system.

NUMCPU: Number of CPUs configured for a day.

EXLEVL: Executive level for a day.

DSKCNT: Number of disks up.

Upon completion, PMS2 was tested with a subset of
the data for the month of August, 1984. The resulting PMS

report is given in Appenix C.
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The sample report produced by PMS2 proves that it

can bz successfully applied to performance management for
NCC computers. Consideration should be given to applying

PMS2 opertionally on all the NCC UNIVAC computers,

5.3 ‘Toward a Universal PMS System

In May of 1984, University of Louisville personnel
presented the current research at a meeting of the UNIVAC
users' group, USE.13 pMS2 was described, and its
extension to PMS3 was also described., PMS3 was to be a
version of PMS which would be able to run on any UNIVAC 1100
series computer, not just those at the NCC,

We received twenty-six requests from systems
managers of UNIVAC installations to be beta test sites for
PMS3. It is clear from this that there is great demand for
a software tool of this kind.

As the present contract is expiring, we have no
immediate planﬁ to develop or release PMS3, but this remains

a possible avenue of future research.



6. CONCLUSIONS

PMS has been an operational éystem since November
of 1983. Although PMS could produce monthly performance
reports at that time, a beginning PMS operator without much
experience using the system would have some difficulty
generating a PMS report. The enhancements made to PMS
simplify the user's interface. An operator can now
generate PMS reports without detailed knowledge of the
internal operations of PMS. Documentation on PMS is now
supplied to help the operator in case difficulties arise
when executing PMS. The operator now has standard pro-
cedures to follow when installing, maintaining, and
operating PMS. PMS is a more automatic system because the
entire system is now contained on a single tape. By having
the operator prompted for the tape number of the system's
tape, errors are reduced when running PMS. All known bugs
in PMS have been eliminated, thereby significantly
increasing the reliability of PMS.

PMS is a viable and valuable tool for performance
analysis of the UNIVAC 1100/82. It should continue to
provide PMS monthly reports to NASA and contractor
management into the foreseeable future.

PMS2, the general PMS system, is ready to provide

. performance analysis for all UNIVAC 1100 series computers

at the NCC.




APPENDIX A

PROGRAM LISTING

PMS2*PMS . DRMPR4
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{ EJLATE INT ENEL CATE OF PLPQRT

{ LCAYLCF iNT MA 1L LOOF COUNTER FGF CLAYS OF SIF YO oE
C FEELLCED

¢ 10CTYF ET/COMCh JOCOhETS U, RECCRD TYPR

€ CAVLRT l”T/(CP"’ SAVEL CATE

( FEBIYF M AR FECGRL TYPE FROM FARCATAFL.
{ ittt .LTICCJ"uh SIF CATA LLUCh LATE

C InTviL ny/oony i INTEFVAL AUNERR FAQH PARDJTAFL,

€ SULTYF INT/LChSCA FECGFE SUBTYFL FROUM PARDETARL.

4 hE?TC! CHES 70 ¥ Oh MEXT L&Y FCOUML INCICATOR
€ eLrT? fBALISU ROl ELAPTED TI™E EEAD FHOM FPERCATAFL.

4 Pﬁrcnr INTILOMI LA CNE CIMCNITOMAL AREAY KITH & ELEMENTS
{

SFECIFYING FFCC(eELCR WUNEER ITh USet
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L voo1Lee HEFISSEEUN PATL MEFCRY S3520
£ ¢ rutlre MTILCE" LN S MErh CF O CPUE COMFIGUFED FCR £ DAY
g ¢ CatlVu Cras F LN N EXECUTIVE LEVEL FOF A DAY
t" (O 4 R HAFEI SRR AN NUPLEF LF BICRS UT
¢ ¢ Titefl IHTICOMY Ch E1F DATA LLOGON TURN=OL TIRE
L3 S R LY X HTALCs Y Cr SIF LATA BELOUCN TURN-OFF TIME
W ¢ TiIFLW IVTALLaMLYN TIF TRARSACTICN CCULT
o4 { (AEB AN FEAL 1{uv G SYETEM JCLE TuilME
o { FREZVHER INTICEEM LA RESLJLENT ENECLTIVE MKEWKORY S1IE
t ¢ EalrCe INTZEOHY A EXLCUTIVE SEGFENT MEMORY G511E
? ¢ CCVAFs INTJCCHY Lh COMMON L ANK MEMORY S1LE
s ¢ TIFMEI INTALOMM LS TIF FEMURY S1i¢
W’ ¢ FELIEF IV LChHY OGN REM. TIME PEMCRY §128
i ¢ SEMPEM AR AR TEMANL MENMORY S5]2%
A I OTATrER HR VI AN CATCH MEMCRY E1cE
i? € SWFCNT INTILGRY Ch SwiP CCUNT
A ¢ IFERG FEAL JLC™HCN TIF FROGRAFS IN NMEMORY
X { ATMKES REAL JCOM K QL FEIL-TIHE PROCRAMS 1IN MEMCRY
i t trtFRy FEAL /COMBON DE®AYD PFOGRANMS Ih MEMORY
TE ¢ LATPWG REAL JCQMMON EATCH PREGFAMS IN MEMORY
i ¢ BELTATE INT/COMY CA SIF LATA BLOCK DATE
7 t ltLg FEAL fLO%Y¥ON TOTAL FRCCESSCR TGLLE TINME
Te { PRCIDL REAL JCOVFOM PRCCESSOR IGLE TINE
Ky € ESTARY FEAL JCOMMOL ONE CIMEMSIONAL ARRAY 0§ 10&
o1 C ELEMENTS HOLLING DATA FOF SPNISTORY.
:? ¢ CREATICN
e? C ELEFIL CHAFJCOMECH ENC CF PARDATAFLs IHhDICATCH
b ¢ CRUCHT INT/COMY CK COUNT CF ACTIVE CPUS
ef { [DEMhan INT/CONMON H] EHEST PARAMADEF, (OB FILS NO,.
ut C CHDRST (HARZCOMMOL EEMANE RESPONSE TIME
£7 ¢
KE:| C LEVELOPNMENT HIESTGRY
L9 : AUTHOR REFERENCES CLSCRIPTION
| g? ( FR. AHGUA INI1TAL CRAFT EJ17 /84
\ .
2 € UMNIT FLOW
%1 T T T T R L EE P ,———-
G4 O O e*ePROCESS Taes READ PARAMADECP FILE AND STCRE LATA IN FARYS UNTIL
, 3 « EGF 1T REACHEL
; b4 ¢
, 2? ¢ RESET ROw (OUNTER FCR FRFAYS, CNT, TO ZEAD
57 { RESEY {DeMa¥Y TC IERD .
$7 TOIMITIALIEE ELL SULEMENTS CF PAFME ERRAY TO 2EhOS
| 1’ C ISITIALYZE ALL ELEMENTYS GF CEVDEF AFRAY TO BLAWNKSG, " ¥
L 1.1 oo INETISLLEE ALL SLERMENTS CF LEVOAT APRAY TC ZgRCS
1.2 W GFEN PARAMALEF,
1.7 C REAL Ta0 FIELDLY OF FIRET FLCGFO 1ATG KUMCCE, FLPFUY
1.8 v {NUTE Y KLL CF THE SATH TYFETZ FELOW MAY NCT GL USEL Ia ANY
1€ N FAnTLCwer® CLUHFLLUARLSTILL OF PERAWACEF L))
1.¢ UL UaTIL 20T CF FARAMALES
1.7 . Cofin FIVT FLELLS OF FRPYEELT FECCEL UF PARRMAREF INTC FILCLE,
L 4 LEy™NE, UNIT, wCEEL, LATTYP
.7 ¢ (010w TEST CATA TYFZ FUF FARAYETI® MITh FILILNG FILE NGOJ?
| 14 L IF LATTYF T2 "TIFEWL ™ ((TIP wWCRK LGCAL, A%G JCBS IN FEMGRY)D
111 L Thin FEaMSC) = FILCCL
143 4 ENELTF
11 t TF wATTYE 10 "erpal ™ G(CE"AML aCEE LUy AVG JIDS 1L MEKGPYD)
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b ok ok ek b b ek b o b b ok md b b ok omB kb R b b v oh b i ud h om o B ah ok =k B el b e ok md b b e d —h b ek ok b bk = ok ek on =P a
P N e o N el e e o e N el el s R el el s R R R a ek o R at ol o R R R e T E R A A N a W oI o W U o B D W AT Sl S o o

L L A L N N T o B L A - IR TR TR L A VIR Y VR L

iR R SR R

ORIGINAL PAGE IS B-4
OF ROOR QUALITY,

-

THEY RARTS(I) = FlL LR
EnCaf
TEOLATTYE VL M ATAL Y (e TCh Aafhr LOAey AvG JE2% 1r BEMOEYY)
Tnln FARUF(LY = FALCCL
SN
1F LATTYF 12 9eplab® ((REAL TIME wQAK LCAL, AuG JOUO:S IN PEYCGFY))
ThEN PARYI(L) =2 FILOCL )
[
TF JATTYP 10 “TIPAT™ ((TIF KRESFONEL TIMi))
ThEn FARYS(L) = FILCELL
ENDLF
Te LATTYPR 1O MeWOLAT* ((LE%ANL RESFCNEE TIME))
THEN, FAR"Sic¢) = FIL{Cc
Endir
FFOLATTYR 18 MOpLul ™ ({(FL UTILIZATION)?
ThEh FARMS{TY) = FILLCE
ENCIT
IF LATTYP 18 "PEMUL ™ ({ME¥ORY UTILIZATICN))
TnFl FAK™S{!) = FILCCL
EREIF
1P CATTYP & YESWwFRT® ({3WAF FATE))
THEHN FARNS(S) = FILLLE
ENCIF '
1F SATTYP 1€ MLjQuL® ({1/0 CHARMEL UTILIZATION))
THEL PFARME('C) = FILCCE
ENCIF
{(CHCCK TC SEE IF CATA TYPE REPPESENTEL A CEVWICE. IF 504
ThEN FLACE READ RECCRGS INTO THE LEVICE ARRAYD)
IF GATTYP Wi% CISK LTILIZATICN, "D SKUL"™, uR FEP WOURK LOAD,
"F:PML", Ck CTY #0RK LOAE, *DTVWL"™; OF OTHEF DEVICE wORX
LrAG Sy “DEWWL™
ThEN
THCREMENT CNT GBY OKE
YET CEVOLFICAT 1) TC CEVHME
SET BEVDEF(CHT, 2] TO MOCEL
SET CEVOEF(ChT, ) 70 UNIT
ST CEVEEF(CHT,4) TO LATTIP
SLT CEVDLATICNT,S) T0 FLLCTE
ELDILF
1P LCEFILE 00, 18 GT MAAIMUM FILE NUYEER THUE FAA
THEN SET CCEFILE WO, #5 THE LASGEST FILE NUFEER READ FROM PARAMALEF
ENGLIF
ENCLD G ‘ !
ST WUMBES CF CEVILES); MLYLEN, TG CNT
CLOSE FARAMADETF,
vewb i PLHOLESE twre

wtaFERLESE Theswe  AEAD ROCUPLE CF MISCELLANG FILE
CPEY "LECELL AL

(fselufl 2 o ThRIS
FEnl RECUGRL & (F ™1
CLOEL nlsCelL#r.

IF CAYHT EC
THEN

WRITE TC TEFR“Ihal "IFFrU FINIShER = LC BATA RECUCEC THIE LuOF"

FILE CohTAIMS THE WUMEER OF LAYS OF CATA))
SCELAN. INTC CAYORT
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LR T B B Fu* (e rEFTU Y

L4 Il'.‘,.'.'..£=R=‘»£.|El.:=ﬂil ”LC:i-f:E\n"-P-E|Uh]Tp-"PI‘ELtc‘TTYF'
TeMFeTzired

e AQATTYI LG P31 Fal") F2 PELT) = fittlbe

Ib (BRTTY L ER,"LvLal”) PERMSHZ) = FILCLe
TEOASETTYREC " cA e ") PERMA{ZY = FILCOL '
VE (DATTYF, E0,"heLuL") PERPELAY = RPILCDL

TE 0ATTY . eCL TIFRT”) PRREPS(E) = £1L (Lo

TF (DATTYF EC "% LRT") FARIFS (L) = FILCOL

It (BATTYFLEG P CPLLLY) piR PS5LT) = FILCCS

IE ARETTYRLEQ . “NEFLL") pHARPS fc) = FiLCe

T (CATTYF EC,"5WFRT*} PARPE(5) = FlLCOL

TE {CATIVFLEG"CICLL"} PEARMS (1™ = fIL{LE

It HE"TT\pufau‘?SKbL"oOﬁ|(CPTTTP.|EDn'FEF'-'L'I«G".(
L LATT!".EL.'CTV-L'J.OF\.(BATTTF-EC-'LE\'-’L‘H THE.
CAT = (NT 4 |

LEVCEFICNT 1) = LEVNMNE
LEVREFICNTIE) = MOLEL
CEVOGETF{CNTZ) = LNIT
CEVDETCCNT  4) = CLATTYF
CEVECATICNT,E) = JIlLCCE
ENDF
if (FILCte 20 4a2%) THEN
Wl TECIZ,4)"FREE Hus SPECIIICATION.:"
L) TEI‘-'.‘.*JGEVUT(tHI.i ,|3EVDFT((N'|1Z’ 10EVCATL NY, 23,
H BEVOATICNT A&) ., "
FNDLF

TE AFILLCL 6T oL20MEY) (pumIY = FiLeue
TH ATeXP WELMUMCDEY €5 TO 14
HUMLEY = (N7
VRITECTSy 93 "TGYAL CF “ANUMREV, " DEVICLS REAL £ (> PARAVMAGEF,.”
CLCEE (IN1,ERR=Y2S)
*FAERL FROUCZES (e

3

*reFRV(ESS Zhver REAL RECORDRS OF %] SCELLAN. FILE
BFEN CIRV EAR=GI yFILE="FISCELLANS ")
RcAL LINT,50) BAYCAT
€L Q8s (ll-'..EFR=935)
HATTEC 1L, ») "HUMGER CF CYCLES TO BE HECUCEL THIS LECF: “,CAYCNT
TE ABAYCKR TaEO.8) GC TO £Eb
**Che FRACCESE Jhens

IPvaw REAL LATES FRO¥ OPERINPLT. TFJLE

13
CPENW TNy ERF G4 T yFILE=Z"0OPERINPU T, *)
REAL (INYT,24.) FERL2T
P& CINT,TUY IKS#Te
STCATE = TFINLINGITESIDY 4 7,81
TeAD CINY LY InniTh
BeleTL = IFI¥(IalsTerins ¢ oot}
CLOSE (1N ERR=G4E)
WRITEL " ) cEkpaTE TAREPTAT "y START ATE: " STLATE
WRITEL ., ) “CKD LFTE: “,ECECATE
swdihl FRULEHL . Taae d
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BE POOR QuALITY

¢

T S A Y S I E fmlTh PR
FILLs“FARLITAF L")
FILE=“TOLGNEICL, ")
Files CPEISTCR Y, )
Hl o

L I R L ]

Vi PFERIE FILEL,

LUl LaTh "

Y& e hEEY LT IuCTYF
P~

- .- - -
n s g TN

21

LIS

Feal (InggF.
TF tICCTYFang
L. &0 tAWOPs
! CALL SFHFF
SWRITECIT )+ )} O CChFIGU,
WRITEL " 93 00F LLGER “4CAYLOF)?W”
SAVEAT = »
TF {CAYLOP JEdL 3) Tnih
il CEAL {IhS, 18" LRFaGTLENLESTT)
1F (PARTYPWRELDY) 60 TO 11T
EMCTF
SAVEAT 5 BLKDAT
WEXTLY =°H”
ERLFIL ="N"
137 Call LEMEFR2

® e 3OO T

- Iy

4N S RAIN

FEXLY TL ARELUC(E

FILE PROCESSEL SUCCESSFLLLY

B-8

AEE FEREATAFL

GLEYCHT

Ih CPNERYT

ELRDAT  JKTVAL FARTYF SURTYF

IF (CELPTIMGED o {)eOF o (BULRCAT, LTS STEATE}4OR(LLALAT,GTLECCATE)

{ oC3 o (ELKDATGT « {SAVDATAT)I) THEN
WRITE (o)
¢ ELAPSEL TINTE CUT OF BCUNLS”
G0 70 C¢GGe¢
‘ELSE '
CALL CFMFRZ
CALL LFMFRY
ENLTF

“SFMFRU « PAR FILE AOT 1M PRCPER SEQUENCE OF

TF LONEXTOYWEQ o "N ) ANL S CENDFILGEG,"h ")) 60O TO 130
PP OGLENRDFILAEQ o Y ) uAKD {CAYLOP hE (DAYCNTI) GO TC §512

1a¢ CONTINUE
CFEW (4 LRREGTS ) FILE="SYS (QNF16, )
WhITEL 14y 125) TGTMEN
WARITEL 4y 126) WU CFL
WAlTEC 1wy 127) EAL EWL
WRITEC T4y 128) CSKCAT

WRITEC 3oy *)“DAMFRL FITE TC SYSCONFIG:”
WhlTEC Ly #Y TOTHEr 2 “ TOTHEr, "y KUMCPL:
WRITEC YL, v)"EALEVEL: ", EXLEVL ") DEKCKT:

CLCSE | 14 ,ERR=697)

CLRSE (IN1,EER=¥EL)
CLfSE (INIERR=9T7)
CootE ‘lfn:.L:R=gg;’
wrITSUT S, ) nRMFR LY CLCSEL GLE FILEST
4 P EHL O FRCCRES Ak
<
fo TC %96 '
S FOERET (7 vsalf¥iF L LSACA &) A2)
L3
s W JTEL S 5eT) “E%S "
WalTEC Sy w2 U EYPECTED TESHILETICN OF
T. 10 75655
T WATTE {oye00) “3%1
fL 10 86556

“yHUMCEUY
‘|355cf‘ir|‘|'

FARRFACEF o7
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ORy; B-9

R wATTE (2,8°,) *41."°
“b 13 F'!'I.I'?
O ni ] TE ‘-|'l:;: "Tet
WalTD {2y 9) “FAJLLAE TC REJL FEwAMECEF, fILE"
Gy 10 vit4n
wRITE fegt™n) "2t
fu T "yi5E
aRITE (8465.) "73,°
Gv 10 ©%358¢
7.5 WRITE (& ron) “pts”
Gv 10 2;5ue
.l wnl1E (&,1°4) *,4.,"
fv TO 67352
SAE WRITE () 5°,) fgae ,
Gu TO 9538
"o WalTE (o, 52L) “3%8 .
GC 10 "564¢9
55 WRITE (&,%%2C) “*g%:”
GO T0 TF45%
9Lt WRITE 6y S50) *54¢"
Gu TC 99¢¢8
0+ WRITE (&) 62L) “GL5"
VRITE (&yv) "FAILLRE TO PEJSC JOCONFIGL. FILE"
Ge 10 79549
ST WRITE (45,5%C) "9477
FRITE (&, ¢) “UNEXFECTED TERMINATION OF JOCONFIGL. FILE”
GG TO °9%6%
T WhlTE (&4 90L) “97(°
WRTTE (£, 9) “FAILLKE TO REAC PARCATAFL, FILE”
GU 10 959%9
7Y WRITE (2, 603) "g71°
WRITE ley ) "PARSATéFLe DOES KOT EXIST.”
GO TO 57§49
75 WRITE (4,900) g7t~
GG T0 99548
ey KRITE (&4624) “52L°
AL 10 85569
7E5 WALTE {&y9aC) “yas”
GL T0 <%53%9
ag . WhITE (&£,4%52) "90."
Go TO 79%6¢
R Wl TELE,%E(2) "%51°
WEITCUZ) 0 )“CFPMFR2 s WLNEAPECTED TERMINATION COF PAKCATAFL .*
GG FO TY§LE
T35 ARTTE (&, 4%¢) “35¢&”
Gu T 996¢%
Fy? WATTE (&, 520 *307%°
v 10 RE5GE
.7 FEINT oy “LRMFAL FIMISHEL = WG BATE RELUCED TH1S LCOF®
T3 Falhl sy eonv edwa 0 alUCCLEEFUL EXECUTICH GF CRMFHUSmswssnanna”
nal TECT g 9] "SQ0oT J5FUL EYECUTECH GF PRMFRL”

CoClE [ 10, ERE=GTE)

Gu TG 7765
P99 CALL FSETC (4wi2)
arlTEC Ly ) DR F2 ¢ CYECUTICM RALTEL”
STCH

-
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£ )
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6,0 :
Wit .
‘u,’ »
wot N
L L L L L L L L L L L TPy P
ﬁ.z é SCLFOUTTLE ORvIFY (LATA FeCulT 0N “LtULE = FORThAL AELGLTICH 1)
wy? .
Wet v FURFCS:: TS FRaglasd J1SL{CaFICL.,
s { TH)C MOCULE RL#DS JOCCHFIGU. FOR OME BAY TC EUILL PART OF
4ol : THE CEVLAT FRRAY.
hzd .
Ay v sV PLATIVE YL TR0 CALL PMELDRFFEY
La7 ¢
et C FILE/ScCUFt RETERENCES:
arn ¢ FILE wanE USE FESCRIPTION
:;: { FREs!OCLNFIGL, i 170 COLFIGLRATION FILE
- 4
[k ¢ LCCAL vAF)ABLES:
L76 4 Nk HE TYFE CESLRIPTICN
it 4 ¢t INT UNIT RUMBER CF JTGCONFIGU.
A74 4 ICRMNEY CHAR CEVICE MHEMONIC FACM JCCONFIGU,
477 4 Icuns T CHER 1/ UNIT NUMEEH
LTe . 1cyabL . CHAR FOOEL CCCE FOR THE DEVICE
L] < 1C5TAT N7 UF OR DOGWN STATUS CF ThE BEVICE
e 4 CEVFND (HER CEVICE FCUND JHDICATCOR FLAG
&u1 4
L3z C u'1l7 fLOW
L (==eoseu_o. e S S S bl il Ll
htd ¢
4es C IMITIALIZE T0QCI¥” 1O 3
(2R 4 ({FINE NEXT MEACER RECOAL OF JCCONFIGUWy RAVIKG JOCTYF GF 10))
Le? C TC LhTIL IGLTYF=4C OR EOF ((hORPAL EXITS)}, &R ERROR CHDITICN
457 t FEAL JOCTYF FHKOS IOCONFICGU. ((FORMAT (1Zx,12) 1}
Lee 4 1 LotTYR = LF
151 . ThEn ¢
441 4 ((RE=-RELC RECORC FFGF BUFFER. THIS CAN CE LONE BY READING FRQR
452 4 UNIT KLMEER ZERC))
457 4 READ FIELCS GF CLRAENY FECOFL OF 10CCAFIGU. INTO ICIC, IGMMNEH,
454 4 1CURTTy 1G™0Duy AWD JCST#T (CFGRBAT (17 Xy 13X, 19ny A2y Eay A1y
46% { Aér Exy 1) N
Leb e CET CEVICE FOUNMD INCICATOR, BEVFEND, 10 "H™
Ly? 4 LO {FCR (HTe1 TO WLFUSR OF CEVICES) WUMCEV) OR (LWNTIL DEVFMAD="T")
&5% 4 COMATCH THE LEVICE IN JCCONFIGU. WITH THe DE VJLE Ih THE
Lhe 4 CEVUEF ARR& Y, wHEM & PATCH IS FOUNL, SAVE THE UP/DOWM STATUS
£ L AhE SET THE MEXT UNUCED CEVEAT ZLcMENT TO THE UNIT NUMEEZR
£t { FEAL FROY JCCCMEIGUL D)
$.2 ¢ IF (CEVEERCCNT ) = JONMHWEM) Al (CEVODEFUCHT4Z) = 10OKOLL)
$0T { Y CCEVLEFCLAT E) = 10T .
ol 4 TEEN
.5 v SET LR LuMl (048 Ih CEVOATSLCHT (&) 18 148TAT
I { SIT LEVERD 1o tym
g " 4 CEEET ThE C:iver EFLTERLATIVE CLVICL AUMEELFS CF CEVEATY)
H : PP OCEVICE owLMEEFR 1h CEVEATICHLT ,4) HAS HOT YET BCLEN SET,
:.® : L B R
L I < TREL SET SENLATACRT 412 TG 101D
v 4 ELTE
i : TF LOVEATUCNT, ) = &
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ThEL SET LEVIATOLNT, 2} TC 1L}
(4
1P CEVIETLCNT (2)
THet S¢Y DEVESTILrT 420 T¢ 1CIT
ELSE
Ph SEwEATICAY &) =
TrEIN GET CEVEATLICATE) 10 1ull
ELSe
SE LeVDATCINT 12 =
Theh SET CEVEATICNY+12) 10 10JL
ELSE
T CEVEATOCNT  10) & ¢
THEN SET LEVEATICAT,4) TO 10D
ELEE
TF CEVOATLCRT 1) =

THEL SET CEVEATLONT(45) 1C 10IL
ELSE SET DEVCLATICHT,1&) 16 10!¢C
EMIF LIFCR ALTEARNATE £&1)
EWEIT ((FOQR ALTELRWATE # 5))
ENSTF (LFOR ALTERNATE 44))

ENCIF (LFOR ALTERNATE £1))
EMCIF +({FOR ALTERNKATE #21))
EMEIFCUCICR ALTERMATYE #1))
EMLIF C(FOR CEVILE MNUMBER D
EnEIF
ehEDO
ELCLF
ENCEG

L LT F PP N R RGNt SRS TR AT AR VSR AL C R R AL AN LA AN ST AR R AR T T E .- s

(CLE

LI L Ll L L B e R L e T Y

SLBROUTINE CRMFRT

[a RN o NN N NN e NN o NNl o Nl X o B o IR A W N o I o R T o T P N L N N N N

[EN o

seLuCAL PECLARETIONS 14

ThTEGESR 1078, 10STAT,CNT, 10CTYP

ChARACTER JOMWEM®2,J0UNIT= 1, 1CHOEL*Ey CEVFND o1
t #eGLIGAL LECLATATIONSe s
TNTEGED  SAVEAT(FARTYP ELKCAT (3 NTVAL (CPUCKT FPOCKMLL) , TOTHEY
INTEGE®  TIMEON, TIFEGF TIFCNT (REXMEM JEACKE My COMYEM (T PHEM, RELMEN
InTEGEF  MUMLEV CEFPEF (BATHEM SWPCHT \DLOATE ) PARMELTE) (¢ LM AX
PATEGES  NUMCPuU, LSKCLT,IN (IR, 1KZ, 142

gc Ay, FEPFUJ yELFTIM SYEICL TIPPRG, DVLATIYS ,1¢)

Ré AL RT“PAGy LMLPRCyCATFRCPAGISL tHSTARYLTNE)

CHARACTZA DEVIZF(GS, L) oa NEXTEYR S EALEVL*T2 ENDFI L]

TLYUOh FERFUJS  FAFKS (DEVEEY CEVOAT, AUMBEY \SAVEA T, CPUCHT ENCFIL

Curegh FABTYP  ELALAT INTVAL M EATLY JELPTIK PRCCAM, TOTMER  BERCHT
CLYNON RuY CPuUy CULEVL TIRECH 1 TMEGE (TIPCHT,SYSTLL  REYMEN, EXCYEY
Luven COMMER  TIFYER (FELVEN (L EMYEN BATHENM, SWFCNT,TIFPRG RTMERG
Lutror L OF AL, CATRAL Ll ATE yPRCIDL s RETARY (Jia il b dNE INS CRENAX
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£.1 pERD 0L o 2L) TOIL IOMEEM ICUN IT 4 ICHOLL (JCETAT
£t LEVENL B *K”

L L3 27 ChTEY HLFEEY

ik YEOCCLENDEFr (ChT 13 o€ JOMLEM) (END (CEVEEFLCHT ) L6,
5.5 3 TCROCL) VAN L EEVEEF (CHT s 2 Yo EL JOUNITY) THEN
L LEVDATLCNT ;4) = J0STAT

£ LEVFND *» “%”

L DF OCCEwDATICNT ¢ 1) oECL i D) THEN

5e6 CEVEAT(CNT  4) = Y018

54~ tLSE

599 TF COENCATUONT €Yo €0 odel) THER

£62 DENEATLENT 20 = tolt

144 ELEE

564 GF CLEVDATULNT (T3 404540} THEN
56¢ CEVCATICIT, 2} = 102¢

ivs ELEE

54~ 18 (REVDATOONT (43 4EGal L) THEN

5¢¢ LEVEAT(ChT, 2) = 101D

549 ELSE

&L 1t {DE\QAT‘[NT|1Z)|EG.»¢.U} THE
dud CEVLAT(CNT 1) = 1C1D

&ue ELSE

£.7 1F CREVDATICHT14) .80, Cel) THEMN
£.4 CEVDATLCAT ¢14) = 1G1E

&% ELSE

&.4 1F (DEVOATICHT ) 15)EQveal) THEN
£.7 PEVDAT(CNT,18) = 10i¢
¢.r ELSE

34} BEVEATICNT,9E) = ICIe
&1 ENLIT
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212 ENGLIF

&1 ELEIF

£14 ENCIF '
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FELUCTECH MO LLE =

W RLUTIMNE RRITRL (DaTA
TL PRCUESSE FEFLETEE L
FSFf ubi oL CCh QF CATA
AREAY KNC SETS CTHEF W
{CHFLUTATIONS WnICk WL

FLAFCE. S

INVCCATION METHCE:

FLE/JRSCSHE ST LRENEFS:

FILE 1 Aig LSt
FFEPFARLATAIL, !
LRCAL VARIAELE L,
LY N4 TYFE
CLETIWT InT
SCEVUR INT
SihhEG IhT
SCThEw IhT
SCATTY gEAL
CENTIM FEAL
CREWUL INT
seLmed ThT *

UhlT FLim

INITIALIZE PRGICL 7O &
SET GLEIAT = 1ATVEL
t(CLEAR QUT DLVGET ARRAY CCLUMAS
TCTAL PEGUESTS CUTy, LXISTENCE T
=13
CC FOF ChT=* T( HUMEER CF DEVICES,
Lo F2K COL=7 TC 1L
THITIALIIE CEVOATOCNT,CCLY T
Entt 0
ErEDL
CLEAR ALL FCUS ELEMERTL CF PHCC MM
IH1TiE128 CPUCMT, LLEPMERT COUNTEF
({VRENL JNTVAL EXCEECLS CLDINT, AT
£C VhILE INTVAL 1S FU 1C CLOINT
[¢CHECK TC GLE
1P RECORD THYPE,

FARTYF, EG O

(Une=REAL FFOY EUFFER PALRAMETERS FROQM FARCATAFL, HEALER))

TheEl READ FrRLETAFL S Flmitiy THTO: TOTMEF, NU"LPU, EXLEVL

CLECAYAT (LIdy Loy 10y 12, ¥y A12) 1)

ELDLF

TF (FEFTYF = [} Anl (IUeTYF = %)

((RE=RTAD FFRLV "UFfEI"’ aIT’" A4 AKRPPROPRTATL FCAMAT WHICK TAFES 'S TO
ThE LEELlFel FA"F\"TE oF RECCRE, THE FULLOAING FINE IF STATEMENTS
Anf AL EC ‘TNUCTUGEC FON THIS BAEIED)

THER hREAD FJ"FD‘Tfan alhy WIWTQ: TIFECKhy TIVEOF CCFCRMAT (1ixy, 111,

CALL FrSotRPEFL

1F FARCATAFL . HEAD ER

FURTFAN

TH!IS
I. KMIKUTE PECJOL) JWTC ThE LEVEAT
ARIPELLE IN FFEPAFmTICH FOR THE
L FCLLCW,

-

CESCRIFTION

LATA RELLCEC FROM PAR

DESCRIPTICK
OLC IMNTERVAL KUMBER FRCM FARDATAFL 4
LEVICE UNIT MUNMBEFR
INPUT REGUESTS
GUTPUT RLIGUESTS
DATA TRAWSFEF TIME
EXISTENCE TIME
hUMBEP OF HEGUESTS QUEUED
CUNULATIVE GUEUE S17E

CORRESPONDING TC TOTAL REQUESTS 1IN,
ME, ANU LATA TRAWSFEF TIME: C(OLUMNS

KUFEEYV
¢ 2
AKFR AY
OF PRGCHM, TR 4
L2CKX HAS EEEh COMPLETEL))

15 BEING LOCKEL AT))

FOOLULE FzALS ALL THE TWFCSKATICH
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ELCDF
PP OCFFQTYP & o) AND (EUBTYF ¢ 7))
ThEN rERT F/FUPTIEL . SGAYH, INTL: ELETIM, TIFCNT, SYSICL, REXFEM,
e¥erer  CLRRRM AT (L' F1%,8y 0, 1%, $xy F1V0&, &%, 1407,
She 14V D)
Enrlr
SFOLFESTYE & ) AgD {SUeTIT =2 7)
Tntn READ FERCATARL . +GATH,y INTO:Y COGMMEP, TIPMEM, PELMEMy BEMMEX,
iTHethy SwiChT COFCRY™AT (29x ) I71¢ 1%, 1471y Txy 100 1y 1%41) )2
EhDAF
TE LFARTYF 5 L) Ahb (EUaTYF & &)
TnEly READ FERODATAFL . FCGAIN, INWTO: TIPFRC, RT¥F.Gy DMLFRG, EATPRG,
PEDRET
COPOR¥ATOINX, F4%aay 1Ay FU9GTy A%y FVSly % F1142, X F11420))
EnGLT
1F FARTYE = 1
Thih
INCREYENMT (PUCNT EY
((FCLLCWING RcAdl LONE WITH FORMAT (36 11ay 13, ESXy F11ewd ))
REAL PAFLATAFL,., #GPIhy THTO: GLLDATEy PHOCMNMICPLCATIy JEBLE
((UFDATE FFOCESSOR JCLE TIFE))
PRCILL = PROICL + JELE
ENDLF
1F PARTYF = & (A CEVICED)
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JF (LEVEATLCHT, 1) = SELEVUN)
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O0R (DEVLAT(CNT11) = SCEVUMN)
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LINSEQ TC IT
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SOTREC TC IT
LFGATE CUFLLATIVE CUSUE S12L, CeVEATICNT 5}y EY ACCING
fCLMEY TG OIT )
LFEATE NC, CF REOUESTS GUEUED, LEVEATHLCAT, 44)y EY ACCING
CREOUD TC ST
LFCATE EXISTENCE TINE, CEVEAT(CNT 114 EY ACEING
£EATal TC IT
UFSATE LATE TRAWSFER TIME, CEACATICAT, 1) EY ACDIAKG
ERATIN To 4T
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g
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SLEROUTING LREFRD

v LUCEL DECLARATIONG +9
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FARCATAFL ey WKE LAY OF CATA nkS

"YU ARG EXIT (RETUAN)D

INKEG SOTREG ¢S REWUL ySCUFSZ4CHTyCOL,y SUETYF

ILTEGE S
ThTELGER
THTEGE R
INTEGE R
REAL
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CHARACTEF
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FURMATEE
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KU CPU, CILEVL ;TI®ECK ,TIMECF (TIPCNT, SYSIOL REXMEN JEXCHEY
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L™ B

YVEOAIFESTAP (F0 o) JARL (SUETYF Eu 1Y) THLL
RETal o107 TIVECK TINEGT

M fer (v~ =)
r -

. TullF

t VAP ARTIF  Cuae) o AW ISUETY P L Eu e )Y THLD

L READ (ayo?u) ELFTIRTIPCHT Sy SICLyREAEN (EALIEF
e fuabls
ok TF ((FanTY? (BG,5) JAnCL (SUEBTYF,EC,2)) THEN

ET‘ READ (wy2™.) COMMEN TIPNEN (RELNME}  LERNEN W BATHE N SWPCKT
L IHEIF

LT TE O OFERTYP L EL L) WARCL (SULTYFLEC &) THek
én, 8 WEAD (L, 5%_) TIPFFG RTMFRC, BHLPFLC, BATPRGLHCRST
Lo TublF

e JEOAFARTYFLE64T) THEN

741 . CFLENT = CPUCNT + 14
£12 READ (L 20L) PLLEAT. FROCHMICPUCNTY (15LE
£17 FACIOL = PRCICL ¢ LOLE
14 EhELF : .
543 1F {PAPTYF.EQ45) TFEN
214 REAL (C,&«C3) SCEVUL ySINREG SCTREG, SOATTX SEXTIN,SREQUC,SCUMSE
& L0 417 ChT=1,NLMLEY

232 IF L(DENVDAT (AT, 1)4ECGaSLEV LMD

245 3 sChio (CEVE ATHCKRT y2) «EGLSEEVUN)

£on e sChy (BEVBATULENT+3) <EC. S0 EVIRY

[ L 1CFa ‘CEVD‘Y‘cNTtﬂilEC.SLEVUh,
&en 3 oCFe CLEVDATAONT (13 ), EG, S REVUN)

Ez? £ oCFe (LEVDATICNT )94 ), EG, L DEVUN)
el 13 s CFe (DEVE FTHUCAT 415 o EQ G EEVURD
gis g WChe (LEVEATUCNT 160 EGWSCEVUNDY) ThEN
ELt EEVOATLONT,7) = DEVDATLCAT7) 4 SINRED
ai” LEVPAT(CNT ) = DEVEAT{(NT,B) + SOTREQ
gze LEVEATCENTC) = DEVOATCCNT 9 + SCUMS2Z
gig CEVEAT(CLY,40) = CEVCATLCNT,10) + SRECULE
g2 PEVBATEONMT y11) = PEVEATICNT39) + SEXTI#
| LEVOATICNT 1LY = LEVDAT(CNT12) 4 SBATTNM
gr2 ENCIF
2 L1n {OhTIKLE

$24 End]F
£315 CEAS{INT g w28y Eha= e 30) ALKDAT yINTVAL (PARTYF SUETYP
Els IF {PAFTYF«EGeSTY NEYTEY = “*Y°
37 IF (INTVALLEQCLDINTY 60 TC I3
g% 6o T0 dal
€13 Lzr ENDFIL = *Y°
g4 Gal RLTLSN

L] £t

£42 N
Eul {
a6 ¢ .
Ea b .
vL4 (" c e e e e st e e e e e e T AT LSS s S Sa s AsE RS E e —————
Fan I ELFRCLE: Ty CQWPLTE The HSTERY PRERAY WhICK WILL BE OULTPUTEL 7O
aT . SFRISTOFY. FILE
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g I IWWOTATICH MNETHEP: CALL F¥3I.DFFRFR™
cit .

€37 I FILE/mELGFE SEFERENCE S

iz z FILE HNaMt us ¢ EECHIFTION
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LuCAL VAR] AEL S
[ 4 TYFE CEECKIFTLON
T i RE ML TIMECE CURNVERTED T& KREAL KULPLER
TN nE AL TIMEGN CUNVERTLD T6 HEAL NUMEER
SEtNThY RE AL TOTAL LISK TRAMSFER TIME
TCTEc ) st Al TATAL hUMBLF GF REGULSTES
CEVTL S s rl [CVICE TINE
TELELA REFAL TRUE QLEuE L?Jc‘aTh
TELSL® REEL TRUE SERVICE TI1lFE
CISKINT IMTICCeENUN COUNTER GF PJSRS UF

LAIT FLCw

IRITIACIGE ALL ELEAMENTI oF HETARY AFRAY TO <1.(y SYFEOL CF KISSING DAT:
COLVERT TIMECH FROM S5EC. TO HF, RSFFESENTATIONy RESULT IN THFON
CONVITT TIFEQF FRCM 3SEC. TG HFe REFCESENTATION, RESULT IN TMOF
H:HLST FOR FAILLRE To RESET slF AFTEF 24 HOURS))
CET hETARY(1) 70 TMON F1HUS MUMEER DF KRS PAST 24 KRS
SET HSTARYE D) 10 TMOF KIKUS NUMEEF OF HFRS. PAST 4 HRS .
CCMPUTE GATE CF THME CAY LEJMG PROCESSEL IN THE FORM YYNMM.DC FROM SAVDAT
Abt TROL ANML LAVE TN FSTARYLD)
{CEENCE FOPTH ELEMENTE CF HSTAFY ARRAY WILL BE REFEREWCED AS THREE
FLLS THE ARRFY tounrtﬁ TO TAKE IWhT0 ACCOLNT THE THREE ELEMENTS ALFEALY
CRELTED))
1F FAOYE(Y) HAL BEEW SET T9 A CIE FILE NQsy hO LCNGER eG TO C
THEL (UYFUTE TIF ThRUPLT AS THE GUQTIENT OF TIF TRANSACTION COUNT,
TIFCHhTy AhC ELAFSEL TiMEy ELPT 1My FRESULT N HETARPY{(PARMS(1)4]I)
LhUIF
1F FAFMS(2) HAT EEEM ST TO A (CE FILE NQO., KO LONGER LQ TO <
THEL FET HETARYI(PARMS(.J4Y) TC FVERAGE NUMEER OF DEMANL JOBE IN KEMGRY,
CMEPEG
ENDIF
1F FAFNS(Z) hAE eCEN SET TO A CLE FILE NGy KO LCNGER EG TO L
THEML SET HETARY(FERME(LI43) TC AVERAGE MUMEER CF BATGH PROGFANS Ik
FEVCRY, BATPFL
ErCIF
IT Fae¥S(4Y HAS BEEMN SET TO A CLE FILE NC.,; MO LONGER EC TO (
THEL SET HSTARV(PARMSE(4)47) TG MERACL NUMEER OF REAL TIME PRCGRANMS
1% WERDRYy RTVFREG
N
1F FAFRS(S) HA! BEEN SET TU & CCe FILE NO.y hO LONGER EG TO &
THES
({renE SURE CIVIalCh BY IERC COSY NOT ERAFPEN])
IF TYECNT WP ZERC
THEL COMPUT: TIP RECFCHNIE TIME AS (TIEFRG » ELPTIM) / TI1FCNT,
AZEULT Jh hETARY IFARPS(T)43)
ENnCLF
SNEIF
SF OFAS, SU&) KAS EFEN SET Tu A Cle FILE “Ueg HO LONGER LG TQ o
THEY HITARYL{FAEMECfE}+4T ) = SWERET (LEWELT FLSPONST TIME)

tno IF

if Fnr': S(F) mai vELh SET TU w CLe FILE NCoy WO LUNGER EC TO

THEF CCYFUTE CFU UTIL) ZATION 25 470 » (1=l (SYSIBLAFREQIELI/CPUCKT)
:LFT!-I)| FESLLT I HETERY(PAFMELT)4Z)
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ORIGINAY, PaGE IS

OF PONn DTIAY, ITY

THEN COMPUTE PEPUFY WTSLIZATION R 2 "o ((FEXMEPIC)CNEVACUMPENRYTIF LY
SELYINLEMYE . sLATHEAYJTLTHER), RESULT In BSTARY(PARME(Z)4I)
AN :
IF FARFS(SY KAT £Eih SET TS A LILE FILE XGey HhC LOWGER EC TO ©
THE L (v'rb]' THE Sy iP AATE RS SWHECNT / ELPTIMN: RESULT 1IN
FATARY(PER"S{F}e7)
SrCMF :
1f rﬁaPcl1L) hiS GeEN LET TC A CCF FJLE NCoy WO LOWGEF EG TC 7
THE

l:lllnLIZL 1078, LISK TRANSFER TINE, LEATHN, TO ©

IHITIALL 2 L1EK COUNTES, LSKEhT4 TC 2iRC

(I(LLCULhTf TOTAL L1SK TRANSFER TIMED)
SO FOF CuT=Y TC TUTEL WUPBER Ul EEVICES, AUNCeV,
IT ALETA TYPE IN {CLEVEREF(CNT,4) 1S "OCSRUL™) AhL (ICSTAT,

{
MLIT((WTnuig 15 Upy EQ TC 1)

~rh

¢
L
Acn TC CSKTRN THE MEW CATAH TRANSFER TIME IN DEVLATIC(HT, 12}
IRCRESMENT CIS K (QuMTER ¢ COKCANT, BY 1
ELC1F
ELCLG
CCYFUTE 17C ChARMEL LTILIZATIOM AS (DSKTRNe(.5+18u) / ELPTIMN, RESULT
IV HYTARY(FARMS(ID 143}
ENEYF
b0 FOf ChT=1 TC HUMLEY
CuMPUIE T01FL PUMBER GF REQUESTS, TOTREL, BY SUMMING IMPUT REGUESTS,
DEYDAT{CNT, 7}y AND OUTPUT R EGUESTS, DEVEATLCNT,21
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