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PREFACE

MANUAL OBJECTIVES

The SPM-11M-PLUS Reference Manual is a manual describing the
structure and use of the SPM-11IM-PLUS software supported by
DIGITAL on RSX-11M-PLUS operating systems.

INTENDED AUDIENCE

This manual is for all users of SPM-11M-PLUS.

STRUCTURE OF THIS DOCUMENT

Chapter 1 is an overview of the architecture of SPM-11M-PLUS.
Chapter 2 describes the components of SPM-11M-PLUS.

Chapter 3 describes how to use SPM-11M-PLUS.

Chapter 4 describes data collection and reduction procedures.
Chapter 5 describes how to read the performance report.
Chapter 6 delineates the resources used by SPM-11M-PLUS.
Chapter 7 is the usage notes for SPM-11M-PLUS.

Appendix A is a specification of the Hook Records.

Appendix B is a specification of the Monitor Parameter Block
(MPB).

Appendix C is a specification of the Information Records.
Appendix D is a specification of the System Metrics Record.
Appendix E is a specification of the logfile format.
Appendix F 1is a sample performance report.

Appendix G 1is a sample SMPGEN.CMD procedure.

Appendix H 1is a sample installation.

12/81 v






CHAPTER 1
OVERVIEW OF
SPM-11M-PLUS

The Software Performance Monitor (SPM-11M-PLUS) is a software
instrument used to measure the performance of a computer system
running the RSX-11IM-PLUS operating system. '
SPM-11M-PLUS is a natural counterpart to RSX-11IM-PLUS: while
RSX-11M-PLUS manages the resources of the computer system,
SPM-11M-PLUS remembers how the resources were used over a
period of time, similar to the way a tape recorder remembers a
set of sound patterns. Moreover, SPM-11M-PLUS has the capa-
bility of "playing back" these recordings of resource usage, soO
an analyst can study how and when the resources were used.

SPM-11M-PLUS is an event driven performance monitor. As each
event of interest occurs, the performance monitor is called.
1.1 RESOURCES
The key resources of interest are:

0 CpPU

0 Main memory

0 I/0 devices

0 File system

0 Task loader
Note that a resource can be a hardware resource -- such as the

CPU, main memory or an I/0 device; or a software resource --
such as the file system or the task loader.
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1.2 USERS

A user is the entity which uses the resources managed by the
operating system. We define a user to be an RSX-11M-PLUS task.
Of primary concern is the workload the task places on the
system, that is, how much and for how long the resources are
used. To describe a task's workload we will define a set of
metrics for resource usage.

1.3 RESOURCE MODEL

Because a number of tasks may concurrently request the use of a
resource, and only one task may use the resource at a time, a
queue will form for the resource. A simple queued resource is
depicted as follows.:

711, | ——

< S >

The vertical bars represent the queued resource requests and
the square represents the resource. Three intervals are shown

on the diagram. "W" denotes the interval during which a task
is waiting for the resource. "“U" denotes an interval when a
task is using the resource. "S" is the sum of "W" and "U",

called the service time.

1.4 EVENTS
The activity of the RSX-11M-PLUS operating system can be traced
by defining a set of key events and recording a set of raw
information associated with each event. The events of interest
are those which capture the metrics of resource usage.
For example, we may want to know how long a task waits for the
disk, how many times it uses the disk and how long it uses the
disk. = The following events are defined to capture the 1/0
activity : :

1. Queue I/0 packet to driver

2. Driver gets I/0 packet

3. Driver posts I/0 completion
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Applied to the queued resource model for the disk, these 1/0
events appear as follows :

—||l—L]=
~ ~ ~ N
1 2 3

The complete set of events defined for RSX-11IM-PLUS 1is
specified in Appendix A. :
1.5 TASK METRICS

The task metrics quantify the workload that individual tasks
place on the system.

The task metrics are computed for all three types of intervals:
U, W and S. The performance report will contain a line of task
metrics for each resource used by the task. The task metrics
are :

0 Count

A simple metric for resource usage is a count of the
number of times the resource was used during the life
of a task. For example, if a task does four QIOs to a
disk, the I/0 request count is four.

0 Total Time

Another simple metric is how long the task uses a
resource. For example, if a task did four QIOs and
the I/0 requests took 20ms, 60ms, 10ms and 50ms to
complete, the total usage time would be 140ms.

0 % Resident Time

Also of importance is what percentage the total usage
time 1is of the time the task was in memory. For
example, if the previous task was in memory for one
second the percentage of resident time spent using the
disk was 140ms/1000ms *100% = 14%.
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o} Interval Statistics

The statistical nature of the usage time is of key
importance.

The metrics defined for interval statistics are:

- Minimum interval

Mean (average) interval
- Maximum interval

Coefficient of Variation

The coefficient of variation is the standard deviation
of the intervals divided by the mean interval.

The coefficient of variation is of particular impor-
tance because it tells whether the data is clustered
about the mean (small c.v.) or widely scattered about
the mean (large c.v.). In fact, if the c.v. is large,
the mean may tell very little about the nature of the
data, since very small values and very large values
may combine to produce a mean which is not represen-
tative of any real value.

1.6 SYSTEM METRICS
The task workload metrics defined above are useful for deter-
mining who is using the system resources and how much each user

is consuming.

Also of importance is the performance of the system as a whole.
To this purpose we define a set of system metrics.

The system metrics vary as a function of time. To see how a
given system metric varies with time, histograms are computed
for the metric. Each histogram describes the per cent usage of
a resource for one sampling interval. The sampling interval is
a settable parameter described in Chapter 3, section 3.2.1.
CPU
The CPU can be in one of three general states:

0 User

o Kernel (system)

0 Idle
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A useful metric is the per cent of time spent in each state,
that is:

0 % time in user state

0 % time in kernel state

0 % time in idle state
This gives us a general picture of how effectively the CPU 1is
being utilized (% time in user state + % time in kernel state),

as well as the overhead imposed by the operating system (% time
in kernel state).

Memory

On RSX-11M-PLUS the memory space is divided into partitions.
The wuser can select one system-controlled partition for
monitoring by SPM-11M-PLUS. The performance monitor will
compute the per cent of the partition that was in use at the
end of each sampling interval and print a histogram.

The user will most commonly select the partition "GEN" for
monitoring.

I/0 Devices

The user can select one I/0 device to be monitored by
SPM-11M-PLUS for system-wide usage. SPM-11M-PLUS will compute
the percent of time the device was utilized for each sampling
interval and print a histogram. If the device is mounted
Files-11, SPM-11M-PLUS will compute the percent disk space in
use at the end of each sampling interval and print a histogram.

Primary and Secondary Pool

The RSX-11M-PLUS system pool contains the dynamically allocated
data structures wused by the executive. SPM-11M-PLUS will
compute the per cent of primary pool and the per cent of
secondary pool that was in use at the end of each sampling
interval and print a histogram for each.

Checkpoint file(s)

SPM-11M-PLUS will monitor checkpoint files allocated by the ACS
command. The performance monitor will compute the per cent of
all active checkpoint file space in use at the end of each
sampling interval and print a histogram.
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CHAPTER 2
THE COMPONENTS
OF SPM-11M-PLUS

The SPM-11M-PLUS performance monitor consists of two main
components: the Data Collection Component and the Data
Reduction Component. The Data Collection Component records the
resource usage events of the operating system to a logfile; the
Data Reduction Component reads the 1logfile and produces a
performance report suitable for analysis.

This general architecture is depicted in Figure 1.

RSX-11M
PLUS

Data Data
Collection | emmmmmmmegn | LOgFile| ————=@n | Reduction | ee——fps | Performance
Component Component Report

Figure 1
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By decoupling the Data Collection Component from the Data
Reduction Component 1in time, the performance monitor can
collect detailed information about a huge number of events,
albeit in a raw format. The Data Reduction Component can then
be used to selectively analyze and filter the information in
the logfile to produce a performance report. This architecture
shifts the computational aspects of the performance monitor
from the Data Collection Component to the Data Reduction
Component. The benefit derived is that the performance monitor
uses less CPU time, thus minimizing its interference with the
CPU. The cost is more I/0 activity, which in most systems can
be directed to a secondary mass storage device not in the path
of the major stream of I/0 activity.

2.1 DATA COLLECTION COMPONENT
The Data Collection Component consists of both software and
hardware distributed in various places within an RSX-11M-PLUS
system.
The basic pieces of the Data Collection Component are:

0 Hooks

0 Hook Dispatcher

0 Hook Routines

0 Hook Records

0 KW11-P Clock and Handler

0 Hook Buffers

0 Logfile

0 Data Collection Task (...COL)

0 Termination Task (...TRM)

0 COL Message Task (COLMSG)

The relationship between these pieces is shown in Figure 2.
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DATA COLLECTION COMPONENT

BSX-11M
PLUS

/

DSR

Hook
s| Dispatcher

KW1i=p
Handler

- COL TASK

\ Hook

Routines

BUFFER
PARTITION >

Hook emefps | LOGFILE
Record
Figure 2

Heuristic Procedure for Data Collection

At this point a heuristic procedure for data collection will be
given, although the terms used in the procedure have not been
precisely defined.
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When a resource usage event occurs in RSX-11M-PLUS, the corre-
sponding hook calls the hook dispatcher, which uses the hook ID
to call the appropriate hook routine. The hook routine
collects information relevant to the hook and assembles it into
a hook record, which resides in a hook buffer. When a hook
buffer is filled with hook records, it is written to the
logfile. The logfile is closed at the end of the measurement
interval, and subsequently reopened by the Data Reduction
Component. It reads the hook records and uses them to derive
the resource usage metrics and print a performance report.

The details of these pieces will now be developed more fully.

2.1.1 Hooks

A hook 1is simply an implementation technique for capturing a
resource usage event. For SPM-11M-PLUS, a hook is implemented
as a subroutine call inserted at the point in the operating
system where the event occurs. The subroutine call passes
control and one argument, the hook ID, to the hook dispatcher.
The form of an SPM-11M-PLUS hook is as follows :

MOV @#PS ,-(SP)
MOV #H$XXXX ,-(SP)
CALL  @$HKDSP

where XXXX is mnemonic identifying the particular hook. A
complete specification of all hooks is given in Appendix A.

2.1.2 Hook Dispatcher

Hooks are resident within the operating system; their method of
insertion is addressed in Chapter 3, section 3.1.3. However,
most of the code and database for the Data Collection Component
is not resident within the RSX-11M-PLUS executive.

The bulk of the data collection code is resident in the data
collection task called COL (taskname is ...COL). The chief
benefit derived from this design is that only a small amount of
executive space is used by the performance monitor.

The purpose of the hook dispatcher is to map and call the hook
routines which are resident in the COL task. Note that, though
the hook routines are resident in the task partition for COL,
they are executed in the context of a directive or interrupt
service routine.
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A one word dispatch vector labelled $HKDSP is added to the
module DRTBL. This word points to an entry point in the hook
dispatcher. It is the port through which all hooks pass
control from the RSX-11M-PLUS executive to the Data Collection
Component of the performance monitor.

2.1.3 Hook Routine

A hook routine copies information which is generally scattered
about the executive (typically in SYSCM or SYSTB) into a hook
record which is resident in a static common or dynamic region.
A timestamp is also recorded in the hook record.

There are two general types of hooks: task and system. The
task hooks collect data relevant to resources used by tasks;

the system hooks collect data which is system-wide (e.g., % CPU
time in user, kernel and idle).

2.1.4 Hook Record

The information collected at each hook is formatted into a hook
record. The hook record provides an identical representation
of a hook's information content both 1in memory and in the

logfile.

Each hook record contains both generic and hook-specific data.
Generic data applies to all hooks. Generic data consists of:

0 Hook ID

0 Taskname

0 Timestamp

0 Task's TI (UCB address)
Hook specific data applies to only one or a small subset of the
hooks. For example, the H$CDRP (call directive processor) hook

records the directive ID code as hook-specific data.

Appendix A specifies the information content of the hook
records.
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2.1.5 KW11-P Clock and Handler

For precise performance measurements, SPM-11M-PLUS needs a high
speed clock running independent of the RSX-11M-PLUS system
clock. It is therefore a requirement that a KW11-P clock be
installed on a machine running SPM-11M-PLUS. This KW11-P clock
must be in addition to the RSX-11M-PLUS system clock, be it a
KW1l-L or KW11l-P.

The KW11-P is initialized by the COL task to run at 100 kHz
(10 microsecond ticks) and to interrupt every 65536 ticks
(approximately every 0.65 second).

The KW11-P clock time is maintained as as 2 word (32 bit) value
which, at a rate of 100 kHz, will overflow in a little over
11 1/2 hours.

To preclude the possibility of overflow of the KW11l-P clock
time, a maximum measurement interval of 11 1/2 hours has been
established. The task COL enforces this by setting an 11 1/2
hour mark-time when activated. If the timer expires, COL will
stop data collection and exit.

The clock interrupt handler updates the high order clock time
located in SYSCM at $PCLKH. The low order clock time is not
stored in memory; rather, each hook routine copies the current
contents of the KW11-P clock's count register to the hook
record directly to get the low order time word.

2.1.6 Hook Buffer

Hook records are stored in buffers which are resident in either
a static common or a dynamic region. When a hook buffer is
full, the hook routine sets an event flag which signals the COL
task to write the buffer to the logfile.

The hook buffers are 1linked together into a circular list.
There may be from 2 to 8 buffers in a list, and all the buffers
must be of the same length. A buffer may be from 256 words to
4096 words long.

If the buffers are resident in a static common, the maximum
size common which can be used is 4096 words. This Timitation

common,.

If the buffers are resident in a dynamic region, the region can
be from 512 words to 32K words long.
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2.1.7 Logfile
The logfile contains four types of records:
0 Monitor Parameter Block (MPB)
0 Information Records
0 Hook Records
0 System Metric Records

See Appendix E for a specification of the logfile.

Monitor Parameter Block

The Monitor Parameter Block (MPB) is used by the COL task to
initialize its measurement parameters. The MPB is formatted as
an Information Record with record type I$MPB. A detailed
description of the MPB is given in Appendix B. ’

The MPB is generated by a command file called SMPGEN.CMD. See
Chapter 3, section 3.2.1 for details.

Information Records

The Information Records are used to supplement the Hook Records
in the logfile with system context useful to the Data Reduction
Component.

When COL starts wup it reads the MPB from the MPB file and
writes it to the 1logfile. Following the MPB, COL writes a
stream of Information Records which contain a number of

RSX-11M-PLUS data structures defining the initial system state.
These data structures are:

) Task Control Block (TCB)

0 Partition Control Block (PCB)

o Device Control Block (DCB)

0 Unit Control Block (UCB)
Each data structure is copied to a separate Information Record.
When COL begins a measurement interval (starts data collec-
tion), it records the RSX-11M-PLUS system time as well as the

SPM-11M-PLUS time (KW11-P time) to an Information Record
(I$TMR).
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When COL ends a measurement interval (stops data collection) it
copies the RSX-11M-PLUS system time, SPM-11M-PLUS time, CPU
time accrued in kernel state and CPU time accrued in idle state
to an Information Record (I$STM).

A complete specification of all Information Records 1is given in
Appendix C.

Hook Records

As each hook point is encountered in the executive, a Hook
Record is written to the 1logfile. See section 2.1.4 for
details.

System Metrics Recdrd

At the end of each sample interval, a System Metrics Record is
written to the logfile. This record contains information which
describes the system-wide usage of the selected resources. ’

The System Metrics Record is specified in Appendix D.

Logfile Media

The logfile can be resident on disk as a Files-11 file or on
magtape as a sequence of tape records.

If the logfile is resident on disk, it consists of a sequence
of wvirtual blocks (virtual block=256 words). The records
within these virtual blocks are defined according to the record
definitions for the MPB, Information Records, Hook Records and
System Metric Records. Note that the logfile does not have any
other record structure (such as FCS or RMS type records).

If the logfile is on a magtape, the MPB, Information Records
and Hook Records are imbedded in a stream of tape records.
Each tape record is equal in length to a hook buffer.

2.1.8 Data Collection Task (...COL)

This section gives a functional description of the COL task. A
guide to using COL is provided in Chapter 3, section 3.2.2.

As noted before, this task contains both code which executes in
executive context (as a directive or interrupt process) and
code which executes in the context of a privileged task. The
code which executes at executive level is the hook routines.
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2.1.8.1 COL Executive Level Code -

The hook routines were made a part of the COL task for a number
of reasons:

0 They must be resident in some partition outside of
executive space.

0 They can easily be loaded as part of the COL task.

0 They implement routines which are common to hooks and
to the COL task.

2.1.8.2 COL Task Level Code -

Most of the COL task consists of code which is executed at task
level., The major functions of the COL task are:

0 Initialization

0 Starting data collection
0 Writing to logfile

0 Stopping data collection

0 Cleanup

2.1.8.2.1 Initialization -

When COL begins execution, there is very little SPM-11M-PLUS
code elsewhere in the system. All that exists are the hooks in
the executive which all call a dummy return subroutine 1in
TDSCH. It is the job of COL to initialize all code and
databases required for the SPM-11M-PLUS performance monitor.
The specific sequence of initialization functions performed by
COL are:

0 Read MPB file and store MPB in COL buffer.

0 Create dynamic region (if necessary) and set up ring
of hook buffers. Mark dynamic region or static common
as fixed and non-shufflable.

0 Write MPB and Information Records (RSX-11M-PLUS data
structures) to logfile.

0 Mark COL task as fixed in memory and nonshufflable.

0 Initialize hooks specified in MPB.
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0 Initialize KW11-P clock and turn it on.

0 Initialize measurement parameters as specified in MPB.

2.1.8.2.2 Starting Data Collection -

When data collection is disabled, the hook dispatch vector
$HKDSP points to the entry point $HKEXT in the hook
dispatcher, which simply returns to the instruction in the
executive following the hook.

Just prior to starting data collection, COL writes a "“start
data collection" Information Record (I$TMR) to the hook buffer.

To enable data collection the COL task simply points the hook
dispatch vector $HKDSP to the entry point $HKENT in the hook
dispatcher.

2.1.8.2.3 Writing Hook Records to Logfile -

The steady state function of the COL task is to write Hook
Records to the 1logfile. When a hook routine fills a hook
buffer, it sets an event flag for COL which wakes COL from its
wait state. COL then writes the hook buffer to disk or magtape
(waiting for completion of the write), and loops to see if
another hook buffer 1is ready to write. When no more hook
buffers are outstanding, COL returns to the wait state.

I[f the hook buffers fill up too rapidly for COL to write them
to the Togfile, COL will set the overflow status bit. If the
overflow status is set when a measurement interval expires, COL
will print a status message on the console device (CO0:). 1In
general, the data collected during a measurement interval
should not be used for data reduction if the overflow condition
occurred.

2.1.8.2.4 Stopping Data Collection -

To stop data collection, COL merely points the hook dispatch
vector $HKDSP to the dummy routine at $HKEXT in the hook
dispatcher. It then writes a stop data collection Information
Record (I$STM) to the hook buffer. Any outstanding records in
the hook buffer will be written to the logfile.
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2.1.8.2.5 Cleanup -

Before COL exits, it must release any system resources it has
allocated and deactivate any hardware it has turned on. The
following actions are thus performed:

0 Turn off KW11-P clock.

0 Unfix COL task.

2.1.9 Termination Task (...TRM)

The purpose of the termination task (...TRM) is to signal the
COL task to stop data collection and exit. TRM provides a way
to manually terminate the COL task, as opposed to automatic
shutoff by timeout or buffers (see Chapter 3, section 3.2.1).

2.1.10 COL Message Task (COLMSG)

The COL message task contains the ASCII text for the error
messages issued by the COL task. If the COLMSG task is instal-
led and a COL error occurs, the full error message text will be
printed. If a COL error occurs and the COLMSG task is not
installed, the COL task will print an error number which can be
correlated with the correct error message in Chapter 3, section

3.2'20

2.2 DATA REDUCTION COMPONENT

The main purpose of the Data Reduction Component is to read the
raw data from the logfile (hook records) and produce a perfor-
mance report detailing the resources used by the various tasks
in the system.

The Data Reduction Component accomplishes this in a multi-step
process involving two tasks:

0 Monitor Data Reduction (MDR) Task

0 DRS Task
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There are three major steps in the data reduction process:
1. Map Hook Records to Task Workload Records and generate
system-wide metrics section of performance report (MDR
Pass 1).
2. Sort Task Workload Records (DRS).
3. Summarize Task Workload Records and generate task
metrics section of performance report (MDR Pass 2).

The Task Workload Records are intermediate data structures
which contain the data collected for each task and. each
resource used by the task.

This general procedure is depicted in Figure 3.

DATA REDUCTION COMPONENT

TRACE.LOG RESOURCE . TMP
MDR [E—

Book Task Workload
Record Record |

<> >

RESOURCE . TMP RESOURCE. SRT
e DRS ER——

Performance
RESOURCE.SRT MDR Report
_—_—. B Y ‘
—

Figure 3
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From the figure we see there are four databases which are
processed by the two tasks:

0 TRACE.LOG (logfile containing Hook Records).

0 RESOURCE.TMP (intermediate file containing unsorted
Task Workload Records).

0 RESOURCE.SRT (intermediate file containing sorted Task
Workload Records.

0 REDUCE.RPT (final performance report).

2.2.1 MDR Pass 1

MDR reads hook records from the logfile (default name is
TRACE.LOG) and maps the information to the Task Workload
Records in the intermediate file RESOURCE.TMP.

2.2.2 DRS Pass

DRS sorts the Task Workload Records using the following three
keys :

0 Generic Taskname
0 Task's TI UCB address

0 Task start time.

NOTE: By "generic taskname" we mean the installed taskname of
a multiuser task. For example, the generic taskname for
the task PIPT5 is ...PIP. If the task is not multiuser,
generic taskname is simply the run time taskname.

The three keys listed above are concatenated into one "big"
key, with the generic taskname forming the highest order part
of the key, the Task's TI UCB address forming the middle order
part of the key, and the Task start time forming the low order
part of the key. The DRS task sorts all the Task Workload
Records using this one big key. With this technique the DRS
task only needs to do one sort operation on the file
RESOURCE.TMP,
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When DRS is done sorting the Task Workload Records, the records
will be arranged as follows:

0 ATl records with the same generic taskname will be
clustered together.

0 Within a generic taskname cluster, all records with
the same TI will be clustered together.

0 A11 records within a taskname-TI cluster will be
sequenced by ascending task start time.

DRS writes the sorted Task Workload Records to the file
RESOURCE.SRT,

2.2.3  MDR Pass 2

MDR reads the Task Workload Records from RESOURCE.SRT and

generates a performance report. A description of the
performance report is given in Chapter 5. '
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CHAPTER 3
GUIDE TO USING
SPM-11M-PLUS

3.1 INSTALLATION

3.1.1 SPM-11IM-PLUS Kit

The SPM-11M-PLUS kit is distributed on 800 BPI magtape. It
contains all the files necessary to install and wuse
SPM-11M-PLUS. The files are in DOS tape format. When copied
to disk, the files will occupy approximately 900 disk blocks.

The command file PMONCPY.CMD can be used to copy the kit files
from tape to tape, tape to disk, disk to tape or disk to disk.
A1l files are contained in the directory [12,2]. The contents
of the kit are:

Component File

Kit copy command file PMONCPY.CMD
SPM-11M-PLUS mini-reference guide SPM.DOC

MPB GEN command file SMPGEN.CMD
Macro definition prefix file HKMAC .MAC
Executive source correction command file PMONSLP.CMD
Executive source correction files *,COR
F11ACP patch command file PMONPAT.CMD
F11ACP patch source DISPAT.PAT
COL/TRM build command file PMONBLD.CMD
COL overlay descriptor file COLBLD.ODL
COL/TRM object library COL.OLB
MDR/CLF object library (EIS version) MDREIS.OLB
MDR/CLF object library (FPP version) MDRFPP.OLB
MDR/CLF/OVL build command file MDRTKB .CMD
Data reduction sort task DRS.TSK

DRS map file DRS.MAP

DRS sort command file DRS.CMD

CLF task CLF.TSK

CLF map file CLF.MAP

OVL object library : OvVL.OLB

OVL task OVL.TSK

OVL map file OVL.MAP

12/81 GUIDE TO USING SPM-11M-PLUS 3-1



3.1.2 Prerequisites to Installing SPM-11M-PLUS

COL Prerequisites

The following are the prerequisites for running the COL task:
0 Supervisor-mode library support
0 The supervisor-mode library FCSFSL must be installed

0 Memory Management (PLAS) Directives

MDR Prerequisites

Al1 Prerequisftes for MDR are included 1in a minimum
functionality RSX-11M-PLUS system. To run MDR at least one
system-wide checkpoint file must be allocated using the ACS
command. For MDR to automatically spawn the task DRS,
parent-offspring support must be included in the RSX-11M-PLUS
executive. '
3.1.3 Installing SPM-11M-PLUS
To install SPM-11M-PLUS, you must start with:

0 An RSX-11M-PLUS V1.0 distribution kit

0 An RSX-11M-PLUS autopatch kit at the current level

) An SPM-11M-PLUS distribution kit
To install SPM-11M-PLUS you must perform an RSX-11M-PLUS

SYSGEN. A SYSGEN is required because source code for
SPM-11M-PLUS is inserted into the RSX-11M-PLUS sources.
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SPM-11M-PLUS source code is added to the following RSX-11IM-PLUS
source modules :

SPM-11M-PLUS Function RSX-11M-PLUS Modules

SPM-11M-PLUS Macros RSXMCO ,RSXMC
and Definitions.

Hooks ‘ DRDSP,DRQIO,DREIF ,DREXP,

DRGIN,DRTBL ,DRCRV,REQSB,
SYSXT,I0SUB,LOADR

Additional Stack Space LOWCR
Common Database SYSCM
Hook Dispatcher TDSCH
KWl1l1-P Clock Handler TDSCH

For a complete example installation procedure, see Appendix H.

The
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SPM-11M-PLUS installation procedure consists of the
following steps:

0

0

Copy RSX-11M-PLUS V1.0 kit to baseline disk.
Perform autopatch to current level.

Follow the instructions in the Autopatch notes for
applying Autopatch.

Note: to run the Autopatch procedure, you must first
invoke ©[200,200] SYSGEN and answer ‘"yes" to the
following question:

>* DO YOU WANT TO APPLY AUTOPATCH [Y/N]:Y

When the Autopatch procedure finishes, control will be
returned to SYSGEN.CMD. You must then answer "NO" to

the following three questions:

>* DO YOU WANT TO DO SYSGEN PART 1 [Y/N] N
>* DO YOU WANT TO DO SYSGEN PART 2 [Y/N] N
>* DO YOU WANT TO DO SYSGEN PART 3 [Y/N] N
>ASN =
>R<EOF>

When the SYSGEN.CMD procedure exits, continue to the
next step.

Assign SY: to the baseline disk.
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Choose a directory to which you want the SPM-11M-PLUS
kit files copied. This will be your SPM-11M-PLUS kit
directory.

Assuming the SPM-11M-PLUS directory is [g,m], and
SPM-11M-PLUS kit is physically mounted on device ddn:.

>SET /UIC=[g,m]

>UFD SY:[g,m]

>MOU ddn :/FOR

>FLX =ddn:[12,2]PMONCPY.CMD
>@PMONCPY

APPLY CORRECTIONS TO EXECUTIVE SOURCES? Y

APPLY PATCH TO F11ACP DISPATCHER MODULE (DISPAT)? Y
@<EOF>
>DMO ddn:

Invoke SYSGEN.CMD a second time

Invoke @[200,200]SYSGEN.CMD and answer "NO" to the
following question:

>* DO YOU WANT TO APPLY AUTOPATCH [Y/N] N

Then perform a SYSGEN by answering "YES" to the
following questions:

>* DO YOU WANT TO DO SYSGEN PART 1 [Y/N] Y
>* DO YOU WANT TO DO SYSGEN PART 2 [Y/N] Y
>* DO YOU WANT TO DO SYSGEN PART 3 [Y/N] Y

(Note: SYSGEN PART 3 is optional)

NOTE: DO NOT PATCH F11ACP if you want to use the FCPRO3

version.

If the patch to F11ACP fails (checksum error),
SPM-11M-PLUS will only calculate service times for
F11ACP. If the patch succeeds, SPM-11M-PLUS will

generate usage, wait and service times.
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If you do not elect to correct the executive
sources or patch F11ACP via PMONCPY.CMD you can do

so later via the command files:
1) @PMONSLP for executive source corrections

2) G@PMONPAT for F11ACP patch

On systems with an FP11l the file MDREIS.OLB is not
needed and may be deleted. On systems without an
FPP, the file MDRFPP.OLB is not needed and may be
deleted. The file may be deleted before starting

the SYSGEN.

0 When the SYSGEN completes, perform the following
steps :

>SET /UlIC=[g,m]
>@PMONBLD
NOTE: The command file will pause if you desire to
edit the build files for CLF, OVL, or MDR. This
will allow modifications to defaults for these

programs. Instructions are included in the
build files.

You can build the MDR, OVL, or CLF tasks
separately from PMONBLD.CMD by invoking the
command file MDRTKB.CMD.

0 You are now ready to run OSMPGEN to generate an MPB

and run COL. This procedure is described in the next
section.

3.2 OPERATION

3.2.1 Generating the Monitor Parameter Block (MPB)

The MPB is the structure which contains the measurement
parameters.

To create an MPB you invoke the command file SMPGEN.CMD.

See Appendix G for an example SMPGEN.
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The procedure is as follows:
>SET JUIC=[g,m]
>@SMPGEN
where [g,m] is your SPM-11M-PLUS kit directory.

The MPB is created in the following way: SMPGEN creates a
source file (default filespec is TRACE.PAR), assembles and
builds the code in the file to produce a binary MPB file
(default filespec is TRACE.MPB). It is this file which is read
by the data collection task COL to initialize the measurement
parameters.

In addition to the files mentioned above, SMPGEN also will
output, if requested, a saved answer file (default filespec is
TRACE.CMD). This file can be input to another run of SMPGEN
and will initialize the symbol table to the values of the
variables saved in the file.

SMPGEN is driven from a menu of parameter categories. To
display the menu, type an <ESC>. The menu appears as:

LEGAL PARAMETER CATEGORIES ARE :
HOOK TASK MODE LABEL
BUFFER DEVICE SYSTEM DONE

ws we We Vo we

The parameter categories can be specified in any order. If a
parameter category is not specified, the parameters will
receive default values from either: :

0 The saved answer file, if one is specified.

0 The table of default parameters.
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Table of Default Parameters

HOOKS - all hooks enabled, excepting the LOAD
OVERLAY, CALL DIRECTIVE PROCESSOR and USER
INFORMATION hooks.

BUFFERS - DYNAMIC region named TRCPAR created in
partition GEN, 2 buffers with 8 blocks per
buffer.

TASKS - A11 tasks enabled for data collection.
DEVICES - Al1 devices enabled for data collection.
MODE - - MANUAL mode.

SYSTEM - System Metrics enabled with 60 second
sampling interval.

LABEL - No label.

To select a parameter category, enter the name of the parameter
category desired as shown in the following example:

ENTER PARAMETER CATEGORY? HOOK

Once a parameter category is selected, the detailed parameters
are specified. Each parameter category has a menu of responses
which are possible for that parameter category. To get the
menu, type <ESC>. When you are finished entering parameters,
type "DONE".

A detailed description of each parameter category follows.

0 Label Field
To select the label parameter category, type: LABEL
The following query will be displayed:

ENTER MPB LABEL?

The response may be any string from 0 to 63 characters
long. This user-definable string is stored in the MPB
and will typically contain notes and comments appli-
cable to a particular measurement run. It is printed

as part of the heading on each page of the performance
report.
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Hooks
To select the hooks parameter category, type: HOOK

The hooks determine which resource usage events are
recorded to the logfile.

You do not select each hook individually. Rather, you
select one or more groups of hooks. Each group of
hooks contains the subset of hooks which will generate
a consistent set of data for measuring the usage of a
particular resource. Hooks may be chosen from the
following groups:

- CPU USAGE HOOKS

This hobk group measures task CPU usage.

It is required for all metrics for task CPU usage.
- MEMORY USAGE HOOKS

This hook group measures task memory usage.

It is required for all metrics for task memory
usage and % resident time.

- I/0 DEVICE USAGE HOOKS

This hook group measures task usage of I1/0 devices
and the file system. The file system is regarded
as any ACP which manages a device. Examples are
F11ACP and MTAACP.

This hook group is required for all metrics
relative to task usage of I/0 devices or the file
system.

- LOAD OVERLAY HOOK

This hook records the relative block number of a
task's overlay to the logfile.

- CALL DIRECTIVE PROCESSOR HOOK

This hook records the directive ID of a directive
to the logfile.

- USER INFORMATION HOOK
This hook is invoked when a task issues a directive
of the form: GIN$ 7, P1,P2,P3,P4,P5,P6,P7,P8. The

eight parameters Pl - P8 are written to the
logfile.
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Buffers

To select the buffers parameter category, type:
BUFFER.

The hook buffers may be resident in either a static
common or a dynamic region. The buffer type is
specified by :

ENTER BUFFER TYPE?

The response may be either STATIC indicating a static
common or DYNAMIC indicating a dynamic region.

NOTE : If “STATIC" is selected, the COL task must have
been Tlinked to a static common in the instal-
lation phase (see Chapter 3, section 3.1.3).

If "DYNAMIC" is selected, COL must not be linked
to the static common.

If the buffer type 1is DYNAMIC, the name of the
system-controlled partition in which to create the
dynamic region is specified by:
ENTER NAME OF BUFFER MAIN (SYS) PARTITION?
The name of the buffer common/region is specified by:
ENTER NAME OF BUFFER COMMON/REGION?

The partition will be divided up into a number of hook

buffers, determined by :

ENTER NUMBER OF BUFFERS [2.:8.:2.]7?
Note that from 2 to 8 buffers may be specified.
Finally, the length of each buffer is specified by:
ENTER BUFFER SIZE IN 512 B BLOCKS?

A buffer can be from 1 to 16 blocks long; in other
words, from 256 words to 4096 words long.

If a static common is used for buffering, the total
space required for buffers must fit into the common.
If a dynamic region is used, COL will create a region
large enough to contain the buffers.

GUIDE TO USING SPM-11M-PLUS 3-9



12/81

Tasks
SPM-11M-PLUS can be set up to collect data for
specific tasks. For example, there may be some tasks
whose performance metrics are not desired at all.
Typically, system "service" tasks, such as F11ACP,
.++MCR and QMG... fall into this category.
To select the task parameter category, type: TASK.
The following query will appear:

DO YOU WANT TO TRACE ALL TASKS?

If your answer is N, you will be given two choices for
selecting the tasks for data collection:

- Specify the tasks not to trace.
- Specify the tasks to trace.
The choice is made from the query:
DO YOU WANT TO SPECIFY THE TASKS NOT TO TRACE?
If the answer is Y, you are prompted with:
ENTER NAME OF TASK NOT TO TRACE?
If the answer is N, you are prompted with:
ENTER NAME OF TASK TO TRACE?
You then type, one per line, the names of the tasks
desired or not desired. Each taskname is from 1 to 6
characters long. To terminate the list of tasks, type

<CR>.

Up to 64 tasknames can be specified.

Devices

To get the devices parameter category, type: DEVICE.
PM-11M-PLUS can be set up to co ct data for
pecific classes of devices. If you want to collect
data only for selected classes of devices, answer N to
the following query:

c
S
S
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DO YOU WANT TO COLLECT DATA FOR ALL DEVICES?
A device in RSX-11M-PLUS may fall into one of four
classes depending on the bit setting of the "Device
Characteristics Word" U.CW1 in the UCB.

Directory Device (DV.DIR)

- Sequential Device (DV.SQD)
- Terminal Device (DV.TTY)
- A1l Other Devices

To enable data collection for a device class, answer Y
to the query for that device class. The queries are:

TRACE DISK (DIRECTORY DEVICE) I/0 ACTIVITY?
TRACE TAPE (SEQUENTIAL DEVICE) I/0 ACTIVITY?
TRACE TERMINAL I/0 ACTIVITY?

TRACE ALL OTHER DEVICES I/0 ACTIVITY?

Mode
To select the mode parameter category, type: MODE.

The performance monitor can be set up to collect data
in three different modes. You select the mode by
answering:

ENTER MODE?

The possible modes are: MANUAL, AUTOSTOP and REPEAT.
Fach mode determines the manner in which a measurement
interval begins and ends. A description of each mode
follows :

- Manual
In manual mode, a measurement interval begins when

the COL task 1is invoked and ends when the TRM
(termination) task is run.

P
[
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Autostop

In autostop mode, a measurement interval begins
when the COL task is invoked and ends when either
of the following two events occur:

. A mark-time expires.

. A predetermined number of buffers have been
filled.

You determine the type of autostop by responding
to:

'ENTER SAMPLING TYPE?
with either TIME or BUFFER,

If TIME is specified, you then have to specify the
timeout interval: :

ENTER SAMPLING INTERVAL TIME UNIT [D:MIN]
ENTER SAMPLING INTERVAL IN units ?

where "units" is the time unit specified in the
previous query. Legal units are SEC, MIN or HR.

NOTE: Do not confuse this sampling interval with

the system metrics sampling interval
described in the next section. '

If BUFFER is specified as the interval type, you
must specify the number of buffers per sample:
ENTER NUMBER OF BUFFERS PER SAMPLE?

Note that each buffer is from 1 to 16 disk blocks
(256 words) long.

Repeat

Repeat mode is autostop mode repeated a number of
times. The sampling interval 1is specified as for
autostop mode. In addition, you must specify:

. The number of intervals

. The length of time between intervals.
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You specify these parameters by answering the
following queries:

ENTER MAX. NUMBER OF SAMPLES?
ENTER INTERVAL BETWEEN SAMPLES TIME UNIT [D:MIN]?
ENTER INTERVAL BETWEEN SAMPLES IN units ?

where "units" is the time unit specified in the
previous query.

) System

To select the system-metrics parameter group, type
"SYSTEM".

If you want the system metrics, answer Y the the next
query :

DO YOU WANT THE SYSTEM METRICS? [Y/N]:

If you answered Y, you must then specify the sampling
interval by:

ENTER SYSTEM METRICS SAMPLING INTERVAL (SEC) ?
0 Done

When you are finished entering parameters, type
"DONE". The SMPGEN procedure will then create:

- A monitor parameter block (MPB) file
(filename.MPB).

- A parameter source file (filename.PAR).
- A saved answer file (filename.CMD, if specified).
Note: SMPGEN will prompt you for the parameter source
file and saved answer file, and you must enter
a valid file specification.
3.2.2 Using COL
The COL task is used to initialize the performance monitor,

start data collection, collect data, stop data collection and
clean up the performance monitor before exiting.
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Installing COL

The COL task can be installed in any partition. If possible,
create a separate 3.5K word partition for COL. If installed in
a system-controlled partition, COL will automatically fix
itself and mark itself as non-shufflable. It is therefore
desirable to install and run COL when there is 1little or no
system activity in the partition in which COL is installed so
as to load COL in the lower end of the partition and reduce
fragmentation of the partition.

COL is taskbuilt with a default priority of 230. Note that COL
has a higher priority than F11ACP and ...MCR, but a lower pri-
ority than ...LDR. It is highly recommended that the priority
of COL not be altered to a value lower than the default value

of 230, otherwise rexcessive overflows may occur which will
invalidate the measurement runs.

If full ASCII message text output is desired, install the
COLMSG task. :

If you are using a static common for COL buffers, be sure to
install it before installing the COL task.

Install COL and COLMSG by :
>INS TRCPAR ;ONLY FOR STATIC COMMON
>INS COL
>INS COLMSG

Running COL

To run COL, type a command line of the form:
>COL Togfile/sw=MPBfile/sw

The default 1logfile specification is SY:[cur uic]JTRACE.LOG.
The default MPBfile specification is SY:[cur uic]JTRACE.MPB.

Stopping COL

There are two ways to terminate COL :
0 RUN TRM
0 Specify AUTOSTOP or REPEAT mode in SMPGEN.

RUN TRM will terminate COL regardless of the mode in which COL
is running: MANUAL, AUTOSTOP or REPEAT.
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COL will

also terminate if any of the following abnormal

conditions are detected:

12/81

0

Powerfail recovery

COL will issue a SPRA$} directive. Upon powerfail
recovery, COL will simply exit.

Write errors

I[f COL detects write errors, it will print a message
and exit. Write errors will generally corrupt the
logfile with invalid data.

Automatic 11 1/2 hour termination.
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Switch defaults

-

COL Switches

Output: SY:TRACE.LOG/DENS :800/EX:100./IF :100./WI:10.
Input : SY:TRACE.MPB/BF :2:8/DL :0/DV :LBO/PR :GEN

Qutput Switches

Description

/AP

/DENS :density

/EX :n

/IF :n

/WI :n

Append records to end of magtape. COL will
space over all existing files on the magtape
and append the records for this run starting
at the current end-of-volume point.

Set tape density to 800 or 1600 bpi..
Densities cannot be mixed on a single tape
volume.

Specifies disk file extent size in 256W
blocks.

Specifies disk file initial size in 256W
blocks.

Specifies number of retrieval pointers. in
window block.

Input Switches

/BF :m:n

/DL :n

/DV :ddnn
/PR :parnam

/TI :nn

Number of buffers = m ; size of buffer = n
256W blocks. This overrides the buffering
description in the MPB.

Number of MINUTES COL delays before it
starts data collection.

Device selected for system metrics.
Partition selected for system metrics.

Collect data only for tasks with TI of TTnn.

12/81
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Example 1
>COL DB2:[3,300]JCPUTEST/IF :1000/EX:200=DB1:[5,200]JPARM1/DV :DB2:

logfile is DB2:[3,300]JCPUTEST.LOG with initial size 1000 and
extent size 200.

MPB file is DB1:[5,200]PARM1.MPB with system metrics specified
for DB2. '

Example 2
>COL MM1 :/DENS :1600=DB1:[5,200]SAMPLE.MPB

logfile is on MM1: in 1600 BPI; MPB file is
DB1:[5,200]SAMPLE .MPB.

Example 3
>COL =

logfile is SY:[current uic]TRACE.LOG; MPB file is SY:[current
uic]TRACE.MPB. .

NOTE: You cannot run COL with a null command line, i.e, >COL
<CR>. The COL task expects to see explicit filespecs or a
bare "=" indicating defaults on both input and output. More-
over, you cannot invoke COL with a command of the form:

>RUN COL

since no filespecs can be specified with this form. One final
thought in this regard: only one copy of COL can be active in
the system at a time. If multiple invocations of COL are
attempted at different terminals, all but the first will be
rejected with an error message "MONITORING ACTIVITY 1IN
PROGRESS".

Once COL is activated, it will run in the mode specified in the
MPB but always for a maximum of 11 1/2 hours. This time limit
is imposed because the KW1l1-P clock time will overflow in a
little over 11 1/2 hours.

12/81 GUIDE TO USING SPM-11M-PLUS 3-17



COL Messages

COL outputs two types of messages: error messages and status
messages.

Full ASCII error message text will be printed only if the
COLMSG task is installed. If the COLMSG task is not installed,
COL will print a message of the form "COL ERROR XXXXXX", where
XXXXXX is the error number. The error messages are listed by
error number in the following 1list. Error messages are issued
if an error condition occurs while COL is starting up and
initializing the performance monitor. Error messages are
output to the terminal of issue (TI:) for COL.

Status messages are issued after COL has run its initialization
phase. There are status messages for both normal and error
conditions. Status messages are issued to the console terminal
(CO:). The COLMSG task does not have to be installed to get
the status messages; as they are printed directly by the COL
task.

COL Error Messages

000000 COLMSG -- XXXXXX (DSW) GET COMMAND LINE ERROR

Explanation: A "Get MCR Command Line" directive failure
occurred. '

User Action: Reenter COL command line using correct
form.

NOTE: Illegal command forms are:
1. >COL <CR>

2. >RUN $COL <CR>

Legal command line forms are:

1. >COL filespec/sw filespec/sw

2. >COL filespec/sw /sw

3. >COL =filespec/sw
4, >COL =

12/81 GUIDE TO USING SPM-11M-PLUS 3-18



000001

000002

000003

000004

000005

000006

000007
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COLMSG -- COMMAND SYNTAX ERROR

Explanation: Entered incorrect syntax for command line.
User Action: Reenter command line with correct syntax.
COLMSG -- MPB FILENAME SYNTAX ERROR

Explanation: Entered incorrect syntax for MPB filename.
User Action: Reenter MPB filename using correct syntax.
COLMSG -- XXXXXX (FCS) MPB FILE ACCESS FAILURE
Explanation: COL failed to open MPB file or received a
read error when attempting to read the MPB file. The

code XXXXXX (FCS) indicates the FCS error code returned
to COL.

User Action: Check that specified MPB file exists, the

volume is mounted (if disk), or that the file protection
does not prevent COL from reading the MPB.

COLMSG -- XXXXXX (DSW) ASSIGN LUN FAILURE

Explanation: COL failed to assign a LUN to the logfile
device.

User Action: Check that the device specified for
logfile is in the system configuration.

COLMSG -- ILLEGAL LOGFILE DEVICE TYPE

Explanation: The device specified for the logfile is
not of the correct type. Valid logfile device types
are: Directory structured (disk, DECTAPE), or Sequential
(magtape).

User Action: Specify a device which is either directory
structured or sequential.

COLMSG -- LOG FILENAME SYNTAX ERROR
Explanation: Entered incorrect syntax for logfile.

User Action: Reenter 1logfile specification wusing
correct syntax.

COLMSG -- XXXXXX (FCS) LOGFILE ACCESS FAILURE

Explanation: COL failed to open the lTogfile. The code
XXXXXX (FCS) is the FCS error returned to COL.
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User Action: Check that the logfile volume is mounted
native and the necessary directory exists (if disk), or
the volume is mounted foreign and online (if magtape).

COLMSG -- ILLEGAL BUFFER SPECIFIED

Explanation: The parameters specified by the /BF :n:m
switch were not valid. Either the number of buffers (n)
was out of range (<2 or >8) or the buffer size was out
of range (>16).

User Action: Respecify a valid buffer count or size via
the /BF switch,.

COLMSG -- XXXXXX (DSW) BUFFER PARTITION NOT IN SYSTEM

Explanation: The partition specified in the MPB is not
in the system.

User Action: If the buffer partition is a static
common, check that the static common partition exists
and that the common is installed.

COLMSG -- BUFFERS WILL NOT FIT INTO PARTITION

Explanation: The number of buffer blocks specified in
the MPB (NUMBER OF BUFFERS * BUFFER SIZE IN 512 B
BLOCKS) is greater than the number of 512 B blocks in
the physical buffer partition.

User Action: Do a SMPGEN and specify the NUMBER OF
BUFFERS and BUFFER SIZE IN 512 B BLOCKS such that the
product of the two is less than the number of 512 B
blocks in the physical buffer partition.

COLMSG -- XXXXXX (DSW) CANNOT CREATE BUFFER PARTITION OR
ADDRESS WINDOW

Explanation: COL received a DSW error when attempting
to create the dynamic buffer partition specified in the
MPB, or when attempting to create an address window to

- map the dynamic partition. The error XXXXXX (DSW) is
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the DSW error from the Create Region directive or from
the Create Address Window directive.

User Action: Check that enough space exists 1in the
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