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OPT/3000 - What It Is & What It Does
by Tom Idema

I. Introduction

A. What is OPT/3000?

OPT/3000 is Hewlett-Packard’s On-line Per-
formance Tool for use with HP3000 computers .

using the MPE operating system. Its primary
uses include performance measurement, system
utilization and tuning. As as package,
OPT/3000 consists of two interdependent
products, the OPT/3000 Software and
OPT/3000 System Performance Training
Course. It is designed to be interactive, al-
though it has certain batch capabilities and
on-line help capabilities as well. OPT/3000 is
a powerful tool to aid the trained -user in

monitoring and improving the performance of

the HP3000.

B. How does OPT /3000 help me?

OPT/3000 is an invaluable tool which allows

the system manager to look deep inside the
HP3000 and monitor almost everything going
on. OPT/3000 is used in our facility for col-
lecting system utilization data and for charac-
terizing system performance by charting and
comparing current data with previous samples
over time. I've. found OPT/3000 to be far supe-
rior to the old “"crystal ball" approach, (which
was about all that was available to system

I1. OPT/ 3000 Functions

OPT/3000 can generate over twenty unique
displays, each showing a different aspect of sys-
tem performance data. These are grouped into
six major categories or functions which will be
discussed briefly. .

managers - prior to the introduction of
OPT/3000 as a product), especially when it
comes to isolating problem areas, be it disc 1/0,
memory, or whatever.

In the area of system management, OPT/3000
is used to monitor the system performance and
assist ‘with system fine tuning. It helps with the
identification of processing bottle necks, helps
improve overall system preformance and helps
in the area of capacity planning. For instance,
prior to the introduction of MPE IV, our
HP3000 Series III was showing signs of
saturation with an average CPU utilization of
around 50% during a 24 hour work day as
shown in Figure 1; and, indications were that a
more powerful CPU would be needed in the
near future. After installing MPE IV on this (*)
machine, however, the performance data ob-
tained from OPT/3000 indicated a CPU
utilization of slightly over 25%, which meant
that the replacement of the current operating
equipment could be postponed for some time
(See Figure 2). (*) .

Although this is only one example, it should be
noted that with OPT/3000 almost all aspects
of the HP3000 can be monitored and it allows
you to consider your system as a whole.

A, Globhals

The Globals function shows summary level in-
formation describing present CPU usage,
memory utilization, disc I/O rates (Figure 3),
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and a summary of jobs and sessions currently
running (Figure 4). (%)

These are two Global displays which allow you
to quickly identify potential problem areas or
to monitor general system activity and deter-
mine trends in resource usage. For instance,
current CPU utilization can be found by add-
ing CPU Busy and the Overhead percentages.
Figure 5 shows a HP3000 series 44 that is 86%
busy with 14% of Overhead..100% current CPU
utilization. (%)

However, there was a problem program run-
ning at this time which was in a hard loop.
Figure 6 shows the same CPU only 16% busy
seven minutes later after the problem program
was aborted. (¥)

A hard copy summary report is also available
within the Global function which provides an
overall view of the system (See Figure 7). (*)

This can be generated interactively or in batch
mode. It is from 1/2 hour summary reports
generated on a random 24 hour basis that I
plot the average CPU utilizations such as
shown in Figure 8 in this case an HP3000
series 64 with 4MB of memory-and over 35 in-
teractive terminals. (*) :

After consulting the Global displays, which are
presented first when executing OPT/3000,
more detailed displays from the other func-
tional areas can be used for isolation or
verification of potential performance problems.

B. Memory

The Memory function has displays which
provide information about the wusage of
memory and its segmentation. These displays
provide not only the use and contents of
memory, but histograms‘as to the size and dis-
tribution of code segments, stack data, etc. The
entire contents of memory can be displayed, or
thafi of a specific bank, according to your
needs.

Figure 9 shows the summary usages of all
memory, linked memory and code, stack and
data segments. Should a high percentage of
linked memory be locked or frozen, then the
memory manager could have problems finding
space, depending on the location of the frozen
area. (*) '

Memory contents shown in Figure 10 provide a
clearer picture of overall memory content and
usage. Note the frozen areas in Bank Ol
indicated by the "///’s". In this case they
present no problem due to location. (*)

Should a detailed image of a specific bank of
memory be required, Figure 11 provides an ex-

ample. (¥)

Figure 12 displays three of the histograms
available for analysis of code, stack and extra
data segments. If the charts indicate a large
number of segments over 10K in size, the
memory manager may have problems in
sg)tisifying requirements for absent segments.

C. CPU-Memory Manager

This function provides information related to
CPU usage and memory management activity
as percentages of time in various states and
process execution rates. The various rates in-
clude CPU time for execution, memory
management, overhead processing, waiting and
CPU idle time. .

Notice in Figure 13, the CPU Usage Display,
that "paused for swap" is not present, indicating
that memory is not a problem at this time, but
that the "paused for disc" is greater than the
10% optimum range indicating that disc 1/0
n*xay, indeed, be a problem and bears watching.

The other displays, Figures 14 & 15, support
the fact that memory is probably sufficient for
the current workload on the system. (*)

D. I/0 Function

The I/0O displays provide disc I/O completion
rates and data relative to printer and tape ac-
tivity as well. The I/O completion rate for each
type of device is displayed for both the current
and overall time intervals. Information can be
displayed down to a specific device and allows
you to determine the balance of your 1/O load
across devices.

The 1/O Activity Report provides an overall
I/0 summary by device type as shown in
Figure 16. In this case only user disc I/O, at the
rate of 54 per second, is taking place. (¥) -
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A closer look at disc drives, 1 through 4 in
Figure 17, shows both the overall performance
and the Read/Write activity currently taking
place on the listed devices. Here it is important
to look at the distribution of the 1/0 load to
see if certain devices are getting all of the ac-
tivity, and then to see what applications or files
are in use to determine if better file placement
might decrease disc contention, etc. (¥)

E. Processes

The Process function provides information
about process and program activity on the sys-
tem, including file names, file sizes, program
segments, number of users and working set
data. Detailed information regarding each
process is also available including process stack
and space utilization.

The Program File Display in Figure 18 iden-
tifies all program files which are allocated or
currently in use. The “#PS" in this case shows
the number of process sharing a given program
file. Figure 19, the User Summary Display
gives the detail with (*) regard to these same
processes. Note PIN #115; this is the process
with the 28K stack as shown in figure 12 dis-
played earlier. (*)

The Process State Report summarizes the in-
formation about all processes known to the sys-
tem as shown in Figure 20. Here, if the dis-
patch wait lists are greater than 5, it is possible
to have CPU contention; disc contention if the
short wait list is greater than §. (¥)

The Process Display, Figure 21, is the most
detailed of the process function displays. In this

A. An HP Requirement

Hewlett Packard requires that at least one per-
son from a site attend their eight day course at
initial installation of the OPT/3000 package.

B. The Course Covers

The eight day System Performance Training
Course required by Hewlett Packard is conduc~
ted by an HP Performance Specialist, and
covers the internals of the MPE operating sys-
tem and the techniques of performance
analysis. Proper interpretation of OPT/3000
data requires an understanding of the MPE

display stack utilization, system status, files,
data segments and even stack marker informa-
tion can be analyzed. (*)

F. System Tables

The System Tables function has two displays
which provide both the current and maximum
utilization of all configurable system tables.

These displays give you an opportunity to see
what the present and past table utilization has
been, and from that establish an optimum set
for your system which minimizes both memory
usage and the risk of system failures caused by
tables configured too small.

Tables, (See Figure 22), which consistantly have
low utilization of thirty percent or less over a
lengthly period of time, could possibly be
reconfigured smaller, and thereby free up real
memory. However, peak loads must be con-
sidered before reduction of table sizes. Con-
versely, tables with consistantly high rates of
utilization (over ninety percent), could cause
poor performance and probably should be made

larger in order to improve system performance.
(*)

Figure 23, shows a graphic representation of
the table usages and provides a quick and dirty
indication of present and peak usages shown in
detail in Figure 22. (*)

IIL. System Performance Training Course

operating system that can only be obtained
through such a course.

The internals course is required because
OPT/ 3000 presents detailed information which
often must be analyzed or interpreted by the
System Manager. The operating system and
processes, their tables, relationships and uses are
covered in great detail along with the memory
manager, scheduler, dispatcher and system 1/0.

Time is also spent on the functions of the file
system and in performance measurement where
system configurations, scheduling and opera-
tion management are covered, along with
tuning, upgrade planning, software evaluation
and general control of system resources.
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A. Cost

1. OPT/3000 software 32238A

2. System Performance Training 22809B

B. Is It For You ?

HOW’S YOUR SYSTEM PERFORMANCE ??

Personally, I'd be lost without OPT/3000. I
maintain all three of my HP3000’s on a regular
basis, and as a result, have been able to keep
them quite well tuned; and my performance
has been good. - But, OPT/3000 has also helped

.....

IV. Conclusion:

OPT/3000 is just one tool and by itself will not
substitute for the regular and deliberate ap-
plication of “system management" functions
such as disc management, scheduling,
housekeeping, and good application design. But,
with OPT/3000, the System Manager has one
very powerful tool with which to "manage and
monitor" the HP3000 computer systems.

me to isolate and/or avoid various. problems
before they have become serious and caused the
system to degrade.

(*) Pertains to diagrams for the document.
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TABLE UTILIZATION DISPLAY
{C) HEWLETT-PACKARD COMPANY 1979, 1980

EXTENOED CST 1
OATA SEGMENT TAGLE |
PROCESS TABLE 1

1/0 QUEUE TABLE 1
DISC REQUEST TABLE |
TERMINAL BUFFERS |
SYSTEM BUFFERS 1
SWAP TABLE

CST BLOCK TABLE |
PRIKARY HSQ TABLE |
SECONDARY MSG TBLE
SPECIAL RGST TASLE 1

INTERRUPT CTRL STK |

UCOP REQUEST QUEUE

TINER REQUEST LIST |

BREAX POINT TABLE --------

RIN TABLE

JOB PROC CNT TABLE

VIRTUAL MEMORY )

SPOOLER DISC SPACE

LEGEND: ---
! | CURRENT UTILIZATION

171 WAXIMUM UTILIZATION

HPI2238A .00 10 OPT/3000
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WESTINGHOUSE SYSTEM °C’
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