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PREFACE

This report is based on detailed analysis of a large
amount of technical information concerning the H6000
computer tuning. The results address procedures for the
analysis of batch turnaround time and GCOS Time Sharing
System response time in Worldwide Military Command and
Control Systems (WWMCCS). Because of the complexity of
the analysis procedures and their dependence on the WWMCCS
workloads and operational environments, generalizing the
procedures beyond the described environment or extracting
conclusions without their respective qualifying conditions
is not practical. Questions related to this report or to
the possibility of extending the stated conclusions or recom-
mendations should be addressed to the Computer Performance
Evaluation Office, Command and Control Technical Center
(C702), the Pentagon, Washington, D.C. 20301.

To gain a general understanding of the approach of the
H-6000 Tuning Guide, Volume I, Section 2, Volume I71,
Section 2, and Volume III, Section 2, should be rcad. One
or more of the hypothesis tests (search procedures) in
Volume II, Sections 4-12, and Volume III, Sections 3-10,
should also be read. Not all these tests have to be read
at the start of a tuning effort. Each should be read as
it needs to be applied. To start a tuning effort, Volume I
should be read and applied. The procedure for analysis of
batch turnaround time begins in Volume II, Section 3. The
procedure for analysis of Time Sharing response time begins
in Volume 111, Section 2.

The H-6000 Tuning Guide has never been tested by a
novice in performance evaluation, although field tests have
been conducted by FEDSIM personnel. For this reason, it
remains a preliminary version.
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The Federal Computer Performance Evaluation and

gimulation Center (PEDSIM) has developed

WWMCCS insta
analyze

1lations that can pe used DY

Guide, incorporates detailed analysis proce-

dures that guxae the analyst in applyingd Specific rechniques

The four

volumes of the Tuning Gguide (Technical Memoyandum

™ 180-78) present a precisely structured gysten of prOCCdures
for the analysis of the performance of WWMCCS computer gervices

and systems:

yvolumne I

yolume 11

Yolume 111

WWMCCS gystem Tuning process- The first yolume
escripes the overal structuré and application
of the Tuning Guide. It explalns the approach,
procedures, and processes taken bY the Tuningd
Guide to prov1de analyses of batch job turn-~
around time and GCOS Time sharing system (TSS)
response time.

Batch purnaround Time Analysis procedures.- The
second VO ume presents 2 set of grocedures for

TSS Response Time Analzsis procedures. The

third VO ume serves the same general purpose and
1 structure as :

presents a complete set of orocedures

for investigating the response time of GCOS Time y
sharing gystem i The volume

yolume v H-6000 Tunin% Guide Appendixes. The fourth
, volume provides the appen ixes referenced by
the other yolumes of the Tuning Guide. The
£ yolume contains detailed descriptions of report
i formats and other references data. !
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APPENDIX A

INTRODUCTION




INTRODUCTTION

This volume contains the Appendixes to the H-6000
Tuning Guide. The four volumes of the Tuning Guide (re-
ferred to in this volume as the Guide) present a precisely
structured system of procedures for analysis of the batch
turnaround time and Time Sharing System response time in
WWMCCS computer systems. The titles of the four Guide
volumes are: (I) WWMCCS System Tuning Process, (II) Batch
Turnaround Time Analysis Procedures, (TII) TSS Response Time
Analysis Procedures, and (IV) H=6000 Tuning Guide Appendixes.

References are made in the other Guide volumes to
certain measurement reports. This volume describes these
reports.

Appendixes B through G are referenced by the Batch
Turnaround Time Analysis Procedures (Guide Volume II).

The Guide TSS Response Time Analysis Procedures reference
the contents of Appendix H (TSS Response Time Analysis
System) .
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APPENDIX B
BATCH TURNAROUND TIME ANALYSIS SYSTEMS USERS GUIDE

DATA REDUCTION PROGRAMS




SECTION 1. INTRODUCTION

1.1 Purpose. The purpose of this user guide is to provide the user of
the Batch Turnaround Time Model data reduction programs with a general
description of the programs and to provide the user with a description of
available input options, JCL needed to execute the programs, and reports
produced by the programs.

1.2 Application. The data reduction programs described in this document
support a Batch Turnaround Time Model designed by the Federal Simulation
Center (FEDSIM) for the Command and Control Technical Center (CCTC). Reports
generated by these programs will be used to identify the usage of time by
certain components of the Turnaround Time Model. Specifically, they will be
used in searching for performance bottlenecks in areas defined by the model.
The method for using the reports is detailed in the CCTC Tuning Guide.

1.3 System Overview. The collector/analyzer concept upon which the Turn-
around Model is based is pictured in figure A.1. The data collection phase
is performed in real time by CCTC's Generalized Monitor Facility (GMF) for
which a FEDSIM monitor capability has been developed (see GMF Users Manual
for the GMF operating instructions). GCOS trace data is captured, manipu-
lated, buffered, and written to a data collection tape. The data collection
tape then becomes the primary input for subsequent data reduction runs.

There are two primary data reduction modales, RPT12 and RPT34, each. of which
is supported by its own mathematical calculation and array manipulation sub-
routine, PCT90 and CMPT34, respectively. RPT12 and RPT34 get trace records
for analysis by making calls to the subroutine NXTRAC. Through this inter-
face, the primary module tells NXTRAC which trace(s) are of interest. NXTRAC
retrieves every trace record on the data tape through calls to the subroutine
NXTRECRD. NXTRAC makes repeated calls to NXTRECRD until a trace record of
interest to the primary module is detected, at which time some time stamp
man:pulation is performed and the trace is passed to the primary module for
analysis.

1.4 Turnaround Model Concepts. For the purposes of the turnaround model
and its associated data reduction programs, a Local Batch job 1ife-cycle is
comprised of three distinct ihases called pre-processing, system processing,
and post-processing (figure A-2). The pre-processing phase include manual
rocesses performed at the local computer installation related to a batch
gob before it enters the computer. The system processing phase includes
automatic processes related to a batch job while it is resident in the com-
puter system, These processes are well defined as:

o Input and Scheduling
o Peripheral Allocation

o Core Allocation

- ————
. 5
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Figure A-1. Collector/Analyzer Concept
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o Execution

o Termination

o Waiting (to commence output)
o System Output

The postprocessing phase includes manual processes performed at the local
computer installation related to a batch job once its output is complete.

Within the general definition of a 3-phase life-cycle of a batch job
are two special cases:

a. Jobs initiated at a remote terminal with output at the local com-
puter center (i.e., no preprocessing), and

b. Jobs initiated at a remote terminal with output returned to a
remote device (no pre- or postprocessing).

These latter two cases are called the Remote Batch "B" Model and Remote
Batch "A" Model, respectively.

To summarize, the following can be stated:

o Batch jobs are comprised of three distinct phases called pre-
processing, system processing, and postprocessing.

o Batch jobs may be categorized as belonging to one of threce model
types called local batch, remote batch "A", and remote batch "B"
based upon the presence or absence of pre- and/or postprccessing
phases. (The system processing phase is always present).

0 Processes of the system processing phase are well defined.

o Processes of the pre- and postprocessing phases depend upon.indi-
vidual site operational characteristics and, as such, cannot be well
defined.

The Turnaround Model data reduction program RPT12 has been structured around
the above summary. The beginning and ending points of system processes are
easily defined by GCOS system traces (table A-1). Non-system processes, on
the other hand, cannot be completely defined by GCOS traces. To accommodate
these processes, the concept of user traces tyy (00<yy<l4g) has been in-
stituted. The sample machine room flow depicted in figure A-2 makes use of
all allowable user traces. 1In general, the maximum number of user traces
will not be required. A simple example is shown in fiqure A-3. The user can
define processes of the pre- and postprocessing phases by name and relative
endpoints (beginning and ending traces) through the use of input parameter
cards. He can also specify the SNUMBs of those jobs he wants summarized by
RPT12, and include the time of day any or all user traces occurred for each

7
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job. PRT12 will automatically type and report each job as local, remote
batch "A", or remote batch "B" based upon the presence or absence of activity
within the pre- and/or post-processing phases. Table A-2 summarizes how
model typing is performed by RPT12.

Data reduction program RPT34 summarizes system-processing data by job activity
rather than by job SNUMB. Therefore, no capability to identify specific jobs
by SNUMB or to describe specific non-system processes via GCOS and user

traces is required.
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Table A-1. System Processing Phase Process Definitions

PROCESS NAME

GCOS TRACE INTERVAL

START

END

Input & Scheduling

Peripheral Allocation

Core Allocation

Execution

Termination

Waiting

System Output

T45 (System Input Begun)

T47 (Job to PALC)
T51 (End of Activity)

T50 (Job to CALC)

st T13 (Dispatch)
of Activity

Earlier of T51 (End
of Job) or T54 (Ready
for Output)

Later of T51 (End of
Job) or TS54 (Ready for
Output)

Earlier of T55 (Start
printing) or T56 (Start
punching)

T47 (Job to PALC)

T50 (Job to CALC)
T50 (Job to CALC)

I1st T13 (Dispatch)
of Activity

T51 (End of Activity/
Job)

Later of T51 (End of Job)
or T54 (Ready for Output)

Farlier of T55 (Start
printing) or T56 (Start
punching)

Later of T57 (Finish
printing) or T60 (Finish
punching)

10
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Table A-2. Model Typing Based Upon Absence/Presence of Phase Activity

Pre-Processing

System Processing

Post-Processing

Model Type

Activity Activity Activity

No No* No Unknown
No No* Yes "

Yes No* Yes Local
Yes No* No Local
Yes Yes Yes Local
Yes Yes No Local
No Yes Yes T

No Yes No N

* Can occur if user-requested job is not found on data tape.




SECTION 2. RPT12 OPERATING INSTRUCTIONS

2.1 Input. Input to RPT12 consists of a GMF-produced trace data tape and

optional card input.
2.1.1 _Tape.
2.1.1.1 Description. The input tape (file code 10) is a trace data tape

created by the GMF program with the batch trace collector (GMF monitor #7)
turned on. Refer to GMF User documentation for further details pertaining

to the data collection tool.

2.1.1.2 Characteristics. The data tape is comprised of 4094-word blocks
with one Togical 4092-word record per block. The tape contains no header
or trailer labels and no block serial number processing is performed. This
file may be multireel, in which case all tape mounting procedures are con-
trolled by the NXTRECRD subroutine.

Each physical block is comprosed of numerous trace information "records".
The data reduction programs use only those trace records which have a trace
type 74 or Bit 29 turned on in the record control word. Bit 29 is used by
GMF to identify special records signifying end-of-file, lost data, and
other special situations. Trace 74 uniquely identifies a record as having
been generated by the FEDSIM monitor within GMF.

2.1.1.3 Required Traces. The GCOS traces that the batch reduction program
RPTT2 expects to find on the input tape are 13, 45, 47, 50, 51, 54, 55, 56,
57 and 60.

2.1.2 Card.

2.1.2.1 Description. Card input (file code I* or 05) to program RPTI2 is
user generated data which (1) define processes by name and symbolic end points
(GCOS and/or user trace numbers) for pre- and postprocessing phases, (2) de--
fine a time interval of the data input tape to be analyzed (if entire tape

is not desired), and (3) identify specific SNUMBS to be extracted from the
tape along with specific time values for any user traces defined as described
in (1) above.

This entire file is optional. If no card data file (file code 05 or I*) is
included in the job stream, the following default options will apply:

a. No pre- or post-processing processes will be defined.
b. The entire time interval contained on the tape will be reported.
c¢. A1l jobs found on the data tape will be reported.
Note that under these circumstances, all jobs will be reported as model type

Remote Batch "A" since RPT12 will not be aware of any pre- or postprocessing - iy S
for any job. .
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2.1.2.2 PRE Card. A PRE-processing kard defines one preprocessing

process bv name and by time interval end points in terms of GCOS traces

Gnn (OOSF"£538) and/or user defined symbolic traces Tyy (00<yy<l4g). The
cards are optional. If used, a maximum of ten (10) is allowed and all must
precede the *SNUMB card. °

Column Description Contents

1-6 Card ID ~ "PREBpB" ;

7-30 Procqss name Any alpha-numeric characters

31 Blank o

32-34 Process initiation trace Gnn or Tyy (see above) i

35 "B" or "-" (optional)’ Earlier/Later Indicator

36-38 Alternate initiatioﬁ Gnn or T&y (see above) {
trace (optional) If present, means to use the later

(col 35 = "p") or earlier (col 35 =
"-") of the time values associated
with this trace and the trace defined
in columns 32-34. j

39-44 Blank
45-47 Process termination trace Gnn or Tyy (see above)
48 “p" or "-" (optional) Either/Later Indicator 1
49-51 Alternate termination Gnn or Tyy (see above)
trace (optional) If present, means to use the later
(col 48 = "p") or earlier (col 48 =
".") of the times associated with
this trace and the trace defined in
columns 45-57.
52-72 Blank
73-80 Card sequence no.
(optional.)

2.1.2.3 POST Card. A POST-processing card defines one postorocessing pro-
cess by name and by time interval endpoints in terms of GCOS traces Gnn (00<
nng63g) and/or user defined symbolic traces Tyy (00§yy5148). The cards

are optional. If used, a maximum of ten (10) is allowed and all must precede
the *SNUMB card. The format is identical to the PRE card (see 2.1.2.2) ex-
cept that columns 1-6 must contain "POSTHE".
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2.1.2.4 LIMITS Card. The LIMITS card is an optional card that allows
the user to define a time interval of the data input tape to be analyzed.
If used, this card must precede the *SNUMB card.

Column Description Value

1-6 Card ID "LIMITS"

7 Blank

8-11 Interval start time . Time of day in HHMM format
12 Blank

13-16 Interval stop time Time of day in HHMM format
17-72 Blank

73-80 Card sequence no. (optional)

2.1.2.5 *SNUMB Card. The *SNUMB card signals the end of all PRE, POST

and LIMITS cards. A1l remaining cards in the input stream will be inter-
preted as SNUMB selection cards (see 2.1.2.6). If no SNUMB selection cards
are in the input stream, the *SNUMB card is optional.

Column Description Value
1-6 Card 1D "*SNUMB"
7572 Blank

73-80 Card sequence no. (optional)

2.1.2.6 SNUMB Selection Cards. SNUMB selection cards allow the user to
identify specific jobs to be extracted from the data tape and reported. All
other jobs will be ignored. If SNUMB selection card(s) are present, they
must be preceded by a *SNUMB card (see 2.1.2.5). If no SNUMB selection cards
are used, the program will select and report each job found on the tape. A
maximum of 750 SNUMB selection cards can be used.

Column Description :  Value

1-5 SNUMB © 5 Alphanumeric characters

6-7 - Blank

8-11 Time value for user Time of day in HHMM, or blanks
trace 00

12 Blank

13-16 Time value for user Time of day in HHMM, or blanks
trace 01

14




Column Description Value

17 Blank
18-21 Time value for user Time of day in HHMM, or
trace 02 blanks
22 Blank
23-26 Time value for user Time of day in HHMM, or
trace 03 blanks
27 Blank
28-31 Time value for user Time of day in HHHMM, or
trace 04 blanks
32 Blank
33-36 Time value for user Time of day in HHMM, or
trace 05 blanks
37 Blank
38-41 Time value for user Time of day in HHMM, or
trace 06 blanks
42 Blank
43-46 Time value for user Time of day in HHMM, or
trace 07
47 Blank
48-51 Time value for user Time of day in HHMM, or y
trace 10 blanks
52 Blank
53-56 Time value for user Time of day in HHMM, or
trace 11 blanks
o7 Blank
58-61 Time value for user Time of day in HHMM, or
trace 12 blanks
62 Blank L
r(.
63-66 Time value for user Time of day in HHMM, or [
trace 13 blanks Fﬁj
S
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Column Description Value

67 Blank

68-71 Time value for user Time of day in HHMM, or
trace 14 blanks

72 Blank

73-80 Card sequence no. (optional)

2.1.3 Example. Figure B-1 shows PRE and POST data cards that might be
used to describe the sample machine room flow diagrammed in figure A-2.
0f particular note is that time point t5 of figure A-2 is defined by GCOS
trace number T45 (System Input Bequn) in the data cards.(line 6) Recall
that T45, by definition (see table A-1), also initiates the system pro-
cessing phase. Thus, by telling the program to use T45 to terminate the
preprocessing phase, the user quarantees no overlap or loss of time
accounting at the transition point between preprocessing and syscem pro-
cessing.

Similarly, time point t6 of figure A 2 is defined by the later of GCOS traces
T57 (SNUMB Finished Printing) and T60 (SNUMB Finished Punching). (lines £,9)
Again, defining the start of post-processina in this manner insures a con-
tinuous time accounting at the transition point petween system processing

and postprocessing.

2.2 Output. Output from RPT12 consists of three major reports written
under separate report codes on P*.

2.2.1 Summary Report. The summary report (report code 24) consists of
two parts. Part one is a listing of all data cards found in the input
stream, along with any error messages generated during editing of these
cards.

The second part of this report summarizes for each job the elapsed time‘(in
minutes) spent in the preprocessing, system ?rocessing, and postprocessing
phases. For system processing only, subtotals are provided for each.of the
processes (input and scheduling, core allocation, peripheral allqcatlon,
execution, termination, waiting to output, and output). The derived model
type for each job is also printed.

2.2.2 Model Report. The Model Report (report code 2£) summarizes on one
page the total elapsed time spent in each phase for each model type. The
purpose of this report is to direct the search to one of several system-
level reports.

Within the page heading information, the "Requested Time Interval” is the

time specified by the user on a LIMITS card. The "Monitor Session Time" :
represents the elapsed clock time covered in this_report and may or may }
not represent the total elapsed time that the monitor (GMF) was in execution, LS
-
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depending upon whether a LIMITS card was used or not. The wErom' and T
date/time are each in the format MMDDYY/HHMM.MMM.

2.2.3 System Report. The System Report (report code 26) is a 3-page
report consisting of a model gummary on each page- For each model, the
total elapsed time spent in each process of each phase is summarized. The
format of this report matches that of the Model Report.

2. Executioqiyg;.
§  SNuBM RUN12
¢  IDENT
¢  USERID USERXDSPASSNORD/UZZ
¢ OPTION FORTRAN ,NOMAP
§  LOWLOAD
¢ USE RPT12Z
ENTRY RPT12Z
LIBRARY UL
EXECUTE DUMP

LIMITS LATK,-2K

$

$

$

$

¢  PRMFL UL,R,R,USERXD/FEDLIB
¢ FFILE P*,LGU/(06,20,21,22,42)

¢ FFILE 10,NSTDLB,NOSRLS,BUFSIZ/4094,FIXLNG/4094,ERRXIT/KILLl
¢ TAPE 10,X10,,tape#,,TRACE-DATA

§ DATA 1* (add ,nuLL if no data used)

(PRE, pOST and LIMITS cards) - optiona\

*SNUMB . required only if SNUMB gelection cards
follow
(SNuMB celection Cards) - optiona]
$ ENDJOB
***EOF
17
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3 SECTION 3. RPT34 OPERATING INSTRUCTIONS

3.1 Input. Input to RPT34 consists of a GMF produced trace data tape
and optional card input.

3.1.1 Tape.

3.1.1.1 Description. The input tape (file code 10) is a trace data
tape created by the GMF program when:

a. The batch trace collector (GMF monitor #7) is turned on.

b. A nonblank character is punched in column 79 of the GMF input
parameter card.

Refer to separate GMF monitor user guide for further details pertaining
to the data collection tool.

3.1.1.2 Characteristics. The data tape is comprised of 4094-word blocks,
with one Togical 4092-word record per block. The tape contains no header
or trailer labels and no block serial number processing is performed. The
file may be multireel, in which case all tape mounting procedures are
controlled by the NXTRECRD subroutine.

Fach physical block is comprised of numerous trace information "records".
The Batch Turnaround data reduction programs use only those trace records
which have either Trace Type 74 or Bit 29 turned on in the record control
word. Bit 29 is used by GMF to identify special records signifying
end-of-file, lost data, and other special situations. Trace 74 uniquely
identifies a record as having been generated by the batch turnaround
monitor within GMF.

3.1.1.3 Required Traces. The GCOS traces that the batch reduction pro-
gram RPT34 expects to find on the input tape are 00, 01, 02, 04, 07, 17,
21, 37, 43, 44, 51 and 65.

3.1.2 Card.

3.1.2.1 Description. The LIMITS card is an optional card that allows
users to define a time interval of the data input tape to be analyzed.

Column Description Value
1-6 Card 1D "LIMITS"
7 Blank
8-11 Interval start time Time of day in HHMM format
12 Blank
19




Column Description Value

13-16 Interval stop time Time of day in HHMM format
17-72 Blank

73-80 Card sequence no. (optional)

3.2 Output. Output from RPT34 consists of two reports. One is a crude
debug report (report code 31) which is of little or no value to the average
user and will not be described in detail here. The second is the Activity
Executhn Model Report (report code 27). The objective of this report is
to provide data on system operation at the lowest formalized search model
level. Subsequent hypotheses can be developed from these data, as
described in the CCTC Tuning Guide.

Within thg page heading information, the "Requested Time Interval" is the
time specified by the user on a LIMITS card. The "Monitor Session Time"
represents the elapsed clock time covered in this report and may or may

not represent the total elapsed time that the monitor (GMF) was in execution,
depending upon whether a LIMITS card was used or not. The "Frou' and "To"
date/time are each in the format MMDDYY HHMM.MMMM.

A1l data summqrizeq inthjs report is extracted from GCOS trace records.
In the following discussion, Tnn (OOgnn£§38) will deonte GCOS trace numbers:

o CPU EXECUTION - Sum of all active (nonidle) time for all configured
CPUs. Thus, in a multiprocessor system, this figure could con-
ceivably exceed the session length. A processor is assumed to go
idle when a T21 is issued, and remains idle until the next TO, T1,
T2, T37, or T65 occurs. All subsequent time is then considered
active time until the next T21.

o SWAP/COMPACTION TIME - Sum of all time slices initiated by a T43
and terminated by a matching T44.

o I1/0 PROCESS TIME

-- TAPE SUM - Sum of four following lines, i.e., service, queue,
device, and wait only figures.

-~ SERVICE - Sum of all time spent by CPUs in servicing tape I/0
requests. Contributing to this total are two time slices:
(1) those initiated by a T22 and terminated by a T23, and (2)
those initiated by a T4 and terminated by the next T4 or T17,
whichever occurs first.

-- QUEUE - Sum of all time spent by tape 1/0 requests in an I/0
queue. Contributing to this total are time slices initiated
by a T22 responsible for placing a tape 1/0 request in an 1/0
queue and terminated by the T7 responsible for removing that
request from the queue.

20




DEVICE - Sum of all time spent outside the mainframe in per-
formance of tape [/0. Contributing to this total are time
slices initiated by a T7 issuing a connect for tape 1/0, and
terminated by the corresponding T4 signalling [/0 complete.

-~ WAIT ONLY - Clock time during which all configured CPls were
idle and the only type of cutstanding 1/0 was tape.

The data definition for disk (IAS) and UNIT RECORD devices are identical
to those presented for TAPE. The "TOTAL SERVICE TIME" is the sum of the
service times for tape, IAS, and unit record devices.

3.3 Execution JCL.

$  SNUMB RUN34

§ IDENT

$ USERID SERIDSPASSWORD/UZ7
$ OPTION FORTRAN , NOMAP

% LOWLOAD

$ USE RPT34
$ ENTRY RPT34
$ LIBRARY Ut

$ EXECUTE DUMP

$ LIMITS » 38K, ~2K

$  PRMFL UL,R,R,USERID/FEDLIB

$ FFILE P*,LGU/(06,23,24,25,42)

$ FFILE 10,NSTDLB ,NOSRLS ,BUFSTZ/4094 ,FIXLNG/4094, ERRXIT/KILL2
$ TAPE 10,%1D, ,tape#, ,TRACE-DATA

$ DATA [* (add ,NULL if no data)

LIMITS from to - optional
$ ENDJOB
*EREOF
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APPENDIX C

MASS STORE MONITOR/CHANNEL MONITOR
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C.1 Mass Store Monitor.

This appendix describes the five Mass Store Monitor (MSM) reports that
are used in the Guide Batch Turnaround Time Analysis Procedures. Ffor
a complete description of the Mass Store Monitor (both data collector
and data reduction) the reader should reference the General Monitor
Facility Users Manual, CSM UM 246-78.

1. Report Formats and Data Elements

Five MSM reports are used in the Batch Turnaround Time Analysis

Procedures (see Volume II).
L]

a. Seek Movement Report. The Seek Movement Histogram (figure
C-1) is produced for each device in the mass storage subsystems monitored.
This report is generated using the absolute values of the differences
between the cylinder addresses of each successive access to the device.
A column headed "CYLINDER MOVED" contains the range of seek movement
distance for each line of the report. The column headed "INDIV. NUMBER"
contains the numbers of accesses which caused the arm to be moved that
distance. The "INDIV. PROB." and "CUMUL. PROB." columns give the
individual and cumulative percentages of the accesses which resulted in
a particular range of cylinder movement. The percentages are based on the
total accesses to that individual device. The statistics at the bottom
of the report relate to the average, variance, and standard deviation of
seek lengths expressed in cylinders.

b. Space Utilization Report. The device Space Utilization
Histogram (figure C-2) is produced for each device on the mass storage
subsystem selected for analysis. The entries inthe column "CYLNDR NUMBER"
give the ranges of cylinders that form each histogram bucket. The number
of cylinders in each bucket is a function of the device type. The entries ;
in the column headed "INDIV. PROB." gives the percentages of all accesses
to the device which were made within each cylinder range.

c. System File Use Summary Report. Figure C-3 shows the format
of the System File Use Summary Report. This report shows where each GCOS
System File is located and the extent to which it was accessed during the
measurement session. Only those files accessed are displayed. The sum
of accesses to all system files is displayed as a percentage of all mass
storage accesses. This report also lists all GCOS modules loaded into
hard core.

d. File Summary Report. The File Summary Report (see figure C-4)
lists the file description and activity for each mass storage file during :
the monitoring. Files with no activity are not reported. Each activity e
is identified by SNUMB, Activity Number, and $IDENT Card display. There &
is one data line for each mass storage file used by the activity. Each
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file is identified by its two-~character file code, the device on
which it was allocated ("ALLOCATED DEVICE"), and its origin on
that device ("FILE ORIGIN") in units of 1llinks (320 words) and
cylinders relative to the beginning of the device. The size of
the file ("FILE SIZE") is displayed in 1llinks and cylinders. The
column headed "CONNECTS" gives the number of accesses made to

the file.

e. Individual Module Activity Report. This report
(Figure C-5) includes a single line entry for each GCOS module
accessed. Each entry includes the System File Name, Module Name,
and Module Type. The module location, access count, and percentage
of System File usage are then reported.
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C.2. Channel Monitor.

This appendix describes a series of Channel Monitor (PSM) reports that
are used in he Guide Batch Turnaround Time Analysis Procedures. For a
complete description of the Channel Monitor (both data collector and
data reduction) the reader should reference the General Monitor Facility
Users Manual, CSM UM 246-78.

1. Report Formats and Data Elements

Six PSM reports are used in the Batch Turnaround Time Analysis
Procedures (see Volume I1I).

a. Physical Device, Device ID Correlation Table

The Device ID Correlation Table (see figure C-6) associates
a unique device ID # with an actual configured device. The reason for
this is because devices configured on different channels can have the
same device #. (See figure C-6 ID #1, #16, #28,) In order to
dif;erentiate between these different devices, a unique ID is associated
with each.

b. Channel-Device Busy Report (figure C-7)

In the Honeywell system queuing for a channel will occur
only on the physical channel and not on any of the logical channels.
This queuing will occur however, only when the physical channel and all
logical channels are busy. This report displays the number of connects
to a particular device over a given channel configuration (physical and
logical channels) that had to be queued by 10S because all physical and
logical channels and the device were busy at the time of the I/0 service
request.

c. Channel Busy - Device Free Report

(figure C-8). The same as in B except that in this case the
device was free at the time of the I/0 service request.

d. Channel Free - Device Busy Report

(figure C-9). The same as in B except that at least one
logical channel was free but the device was busy.

e. Channel Free - Device Free Report

(figure C-10) This report displays the number of connects to
a particular device which were serviced immediately without any queuing
for either a channel or the device.
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f. PSM Configuration Report

(figure C-11) This report describes the entire disk
configuration and the number of connects issued over each configured
channel. If a channel is not listed it means that no connects were
issued over that channel.
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APPENDIX D

GCOS REPORTS
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GCOS REPORTS

This appendix describes the GCOS reports that are used
in the Batch Turnaround Time Analysis Procedures. The
source for this information is the GCOS System Startup and
Operation Manual (DAO6).

Three GCOS startup reports are referenced in batch turn-
around time analysis procedures: (1) GCOS File Map, (2)
GCOS Memory Map, and (3) GCOS System Map.

1. GCOS File Map

This report (see figure D-1) lists the GCOS libraries
and files defined during the startup process. For each
file, the following information is listed: (1) file name,
(2) device housing the file, (3) starting llink of the file,
and (4) total number of llinks in the file.

2. GCOS Memory Map

This report (see figure D-2) lists the GCOS modules
loaded into hard core. The following information is listed
for each module: (1) module name, (2) origin address, (3)
entry address, and (4) file from which module was loaded.

3. GCOS System Map

This report (see figure D-3) lists the GCOS programs in
all catalogued GCOS libraries. The following information is
listed for each module: (1) program name, (2) section
number where file begins, and (3) file where program is
recorded. The GCOS File Map indicates the device where each
library is housed.
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MO JULE QI
MSEZR 007510
SM3IRTL 021750
MIISP 822510
JMIUNP 027420
HFALT 031400
NGE?R 035620
MSCHuL 860470
MGPOL 0e1e?0
«M10S 062330
MHTAP 053450
MPRIO 056700
M3YIT 055230
MTYPE 051130
MOSKL 951570
JHOSXS 063250
+MOSX b 083710
HFSIO 358320
oM ONWH 957143
HATHW 103770
WMCPIO 111530
MGPIN 1121410
«M105C 112252
H09Y 115630

INTRY
007 %10
021760
022521
027702
031635
035620
0605405
061470
L2350
0534650
854700
055230
061130
061570
163313

- 0646730

066320
067160
103770
111 €30
112110
112350
187061

5I2C3 III MEmLAY maf

FILE
SARQ REMIIX

5E505-L3-JSE
GES03-L0-JSE
GECO3-L3-JSE
GECCS~LI-JSE
GE303-L0-J5E
GECO3-LI-J5E
GEZ03-41-JSE
GECC3~-LJ)-JSE
GECOs-LI-JSE
GECOS -LI-JSE
32C0S-L)-JSE
GE505-L0-45E
6€505-L3-JSE
GEZ05-L2-USE
GE30S-LI-JSE
6E505-41-JSE
GEZ05-nl-JSE

22203-nl-JS2

Figure D-2. GCOS Memory Map
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MEMORY UTILIZATION MONITOR/CPU MONITOR

This appendix describes the four reports generated by Memory
Utilization Monitor (MUM), the CPU Monitor and the Tape Monitor that
are used in the Batch Turnaround Time Analysis Procedures. The source
for this information is the General Monitor Facility Users Guide. For
a complete description of both the data collector and data reduction
program the reader should refer to the GMF Users Guide.

The four reports used in the Batch Turnaround Time Analysis
Procedures are described in the following paragraphs.

1. Total Elapsed Time An Activity Was In Memory Report.

This report (see figure E-2) shows the duration of elapsed
time each activity had memory allocated to it. An entry is made
for each activity that terminates.

2. The Elapsed Wait Time For Memory Requests In I/10 Second.

This report (see figure E-3) shows how long activities waited for
memory. When an activity requests memory, either at first demand

or upon swap, the time is marked. Upon allocation for the activity,
the time is again marked and the difference used in the value for this
report. The 1/10 second time span can be altered by parameter. An
entry is made whenever anactivity is allocated memory.

3. CPU Utilization Report. This report (see figure E-4) provides
several metrics of CPU utilization. The report is generated for
specific intervals during the measurement session. Data entry line
number one (see figure E-4) displays the cumulative CPU time for
system and user jobs. Line two displays Overhead and Idle Time for
each processor in the configuration. Line three displays tke
following values for the intermediate display period: (1) Percent
System CPU, (2) Percent TSS CPU, (3) Percent PWIN CPU, (4) Percent
User CPU, and (5) Percent Idle Time. Line four displays the same
data values for the monitor session.
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4. Tape Delay Report. This report (see figure E-5)
displays data concerning the delay of batch jobs caused
by an insufficient number of available tape drives.
Report entries are produced for each program and for the

system (bottom of figure E-5).
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APPENDIX F

HONEYWELL ERROR ANALYSIS AND
LOGGING SYSTEM II
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HONEYWELI. ERROR ANALYSIS AND LOGGING SYSTFM IT

This appendix describes the Honeywell Error Analysis and
Logging System (HEALS) II reports that are used in the Batch
Turnaround Time Analysis Procedures. The source for this
information is the HEALS II Manual (DBS50).

1. Concepts and Facilities

The HEALS I1I system is used to reduce data collected on
the GCOS Statistical Collection File (SCF) to track system
device errors (see figure F-1).

2. Report Formats and Data Elements

Three HEALS II reports are used in the Device Errors
Test of the Batch Turnaround Time Analysis Procedures: (1)
Tape Unit Error Variance Report, (2) Tape Error By Unit/Reel
Number Report, and (3) MPC Statistics Report.

a. Tape Unit Error Variance Report. This report (figure
F-2) 1s used to determine which tape device is experi-
encing the most data alerts. Report column headings are
described below:

(1) Handler. This is the device address for which
the data alerts were reported.

(2) Connect Values (Left Column). This is the total
number of connects on the device up to and including
the last detection of a data alert. This does not
include connects since the last data alert.

(3) Alert Values (Left Column). This is the total
number of data alerts for the tape handler.

b. Tape Error By Unit/Reel Number Report. This report
displays tape errors grouped by tape handler and reel
(see figure F-3). Column headings for the report are
described below:

(1) Tape Handler. The physical address of the
device. }

(2) Tape Number. This is the tape reel number.
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c. MPC Statistics Report. This report (see figure /-4)
displays statistical counters of disk subsystem activity
that are updated by the MPC application firmware for
logged events. Each channel and device address is

displayed on this report.

(1) Movement Seeks. This is the number of actuator
movements for the device.

(2) pata Transfer Commands Executed. This is the
total number of read and write commands issued to

the device.

(3) Seek Incompletes. This is the total number of
seek incompletes received from the device.

; (4) pata Check Character Alerts. This is the number
“ of data errors detected from the disk pack.
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GENERAL SUMMARY EDIT PROGRAM (GESEP)
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GENFERAL SUMMARY EDIT PROGRAM (GESEP)

This appendix describes the General Summary Edit Program
(GESEP) report used in the Guide Batch Turnaround Time
Analysis Procedures. The source for this information is the
General Summary Edit Program Manual (B507).

1. Concepts and Facilities

GESEP is the accounting data reduction system provided
with H-6000 systems to display data collected on the H-6000
Statistical Collection File (SCF).

a. System Operation. GESEP always prints a summary
report. The operator has the option of printing: (1)
only the summary, (2) the summary and all processed SCF
record types, or (3) the summary and selected record
types. SCF data is collected as an integral part of
GCOS system operation (see figure G-1).

b. Operating Options. Report types produced by GESEP
are selected from two sources: (1) using the sense
switch options on the $PROGRAM card or S$EXECUTE card or
(2) using the operator type-in at the conscle.

2. Report Formats and Data Elements

The Allocator/Termination Report (see figure G-2) is the
only GESEP report used by the Guide Batch Turnaround Time
Analysis Procedures. The Urgency Code Test scans the report
for an activity's initial Urgency Code and current (i.e., final)
Urgency Code values:

a. IURG. This field displays the initial urgency code
of the activity in decimal.

b. CURG. This field displays the current (i.e., final)
urgency code of the activity in decimal.
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APPENDIX H

TSS RESPONSE TIME ANALYSIS SYSTEM

(The contents of this appendix will be
supplied with the delivery of Volume III)




