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PREFACE

This report is based on detailed analysis of a large
amoun t of techn ical informat ion concern ing the H6000
computer tuning . The results address procedur es f or the
analysis of batch turnaround time and GCOS Time Shar ing
System response time in Worldwide Military Command and
Control Systems (WWMCCS). Because of the complexity of
the analysis procedures and their dependence on 1 h ’  WWMCCS
workloads and operational environments , generalizing the
procedures beyond the described environme nt or ex tracti ng
conclusions without their respective qual ify ing  condi t ions
is not practical. Questions related to this report or to
the possibility of extending the stated conclusions or recom-
menda tions should be addressed to the Computer Performance
Evalua tion O f f i c e , Command and Control Technical Center
(C702), the Pen tagon , Washington, D.C. 20301.

To gain a general understanding of the approach of the
H—6000 Tuning Guide, Volume I, Section 2 , Volume II ,
Section 2 , and Volume III, Section 2 , should he r~ . i1 . 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 he 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 Shar ing respo nse time begin s
in Volume III , Section 2.

The H-6000 Tuning Guide has never been tested by a
novice in performance evaluation , al though f ield tes ts have
been conducted by FEDSIM personnel. For this reason , it
remains a preliminary version.
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INTRODUCTION

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, ( I I)  Batch
Turnaround Time Analysis Procedures , (Til) 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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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 wi th a description of
availa ble 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 wi ll 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.l. 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 , mani pu-
late d, buffered , and written to a data col lection tape. The data collection
tape then becomes the primary input for subsequent data reduction runs.

There are two primary data reduction modul es, RPT12 and RPT34, each . of wh i Ch
Is supported by Its own mathematical calculation and array manipulation sub-
rou tine , PCT9O an d 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
NXTRECR D. NXTRAC makes repeated calls to NXTRECRD until a trace record of
interest to the primary modul e Is detected, at which time some time stamp
manipulation 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
i~id Its associated data reduction programs, a Local Batch job life-cycle Iscomprised of three distinct phases called pre-processing , system processing ,
and post-processing (figure A-2). The pre-processi~~ phase include manualprocesses performed at the local computer installation related to a batch
Job before it enters the conVuter. The system processing phase Incl udes
automatic processes related to a batch job while it is resident In the corn-
puter system. These processes are wel l defined as:

o Input and Scheduling

o Peripheral Al location

o Core Al location 
. .

4
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Figure A-i . Collector/Analyzer Concept
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o Exec uti on

o Term i na ti on

o Wa iting (to commence output)

o Sys tem Ou tput

The postprocessing phase includes manual processes performed at t he  local
computer installation related to a batch job once its output i’~ c omplete.

Within the genera l definition of a 3-phase life -cycle of a bat h job
are two spec i al 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 return ’d to a
remote device (no pre- or postprocessing).

These la tter two cases are called the Remote Batch ‘B ’ Model and Remote
Batch HA S Model, respectively.

To summarize, the fol low i ng can be sta ted :

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 thr~~ modeltypes ca l le d local bat ch , remote batch “A” , and remote batch “B’
based upon the presence or absence of pre- and/or postpu~~ ssing
phases. (The system processing phase is always present).

o Processes of the system processing phase are wel l defined .

o Processes of the pre- and postp~ocessinq .p~ases depend upon . rndl-
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

H . easily defined by GCOS system traces (table A-i). Non-system processes , on
the other hand , cannot be completely def ined by GCOS traces . To accommoda te
these processes, the concept of user traces tyy (OO<yy~l4~) has been In-stituted . The sampl e machine room flow depicted in figure A-2 makes use of
all allowable user traces . In 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 postprocesSlflq phases by name and relative
endpoints (beginning and ending traces)tltrough the use of input parameter
cards. He can also specify the SNIJMBs 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 . F’RT12 will automaticall y 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 capabilit y to identify specific jobs
by SNUMB or to describe specific non-system processes via GCOS and user
traces is required .

• 1• 1
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Table A - i.  System Processing Phase Process Definit ions

GCOS TRACE IN TE R VA l
i’inn;i:~~; NAME

START END

I n p u t  & SchedulJng 145 (System Input Begun ) T47 (.101) to PALC)

Per ipheral Al locat ion 147 (Job to PALC) 150 ( Job to CALC)

151 (End of Act i v it y )  T50 ( Job to CALC )

Core A llue:~t ion 150 (Job to CALC) l~~t 113 ( D isp at ch )
of A c t i v i t y

Execut ion 1st T l 3  (Dispatch) T5I (End of  Ac t i vit y /
of A c t i v i t y  Job)

T e r m i n a L i ’ n  Ea rl ie r of 15 1 (End Later of 151 (End of Job)
of Job) or T 54 (Ready or T54 (Read y for Output)
for Output)

Wailing Later of 151 (End of  Earl icr o f  T5S (Start
101)) or T5 4 (Ready for ;‘ r int Ing) or T56 (Start
Output) punching)

Systeni Out put Earl icr of T55 (St a r t  l i te r  ‘f 15 7 (Finish
printin g ) or T56 (Start pr in t  i n J ’ ) or 160 (Finish
punching ) pun~- liii)

10

p~~~~
.

‘I, 
- .

_ _ _ _ _ _ _ _ _— 
~~~~~~~



Table A -2. Model Typing Based Upon Absence / Presence of Phase Act iv i ty

Pre—Processing System Processing Pest —Pro ~~ ssing Model 1 ype
Activity Activity Activity

No No* No t I lknown

No No* Yes “B”

Yes No * Yes I cc-a l

Yes No* No Local

Yes Yes Yes Local

Yes Yes No

No Yes Yes “ II”

No Yes No “A”

* Can occur If user—requested job is not found on data tape.

:~
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SECTION 2. RPT12 OPERATING INSTRUCTIONS

2.l I~p~~. Input to RPT12 consists of a GMF-produced trace data tape and
optional card input.

?±L I~~.
2 .1.1 .1 Description. The input tape (file code 10) is a trace data tape
created by the GMF program wi th the batch trace collector (GMF mon itor #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 logical 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 multiree l , in which case all tape mounting procedures are con-
trolled by the NXTRECRD subroutine.

Each physical block is comprosed of numerous trace information ‘ recor d s ” .
The data reduction programs use onl y 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 signif ying end-of-file, lost da ta , and
other special situations . Trace 74 uniquel y identifies a record as having
been qenera ted by the FEDSIM monitor within GMF.

2.1.1.3 Required Traces. The GCOS traces that the batch reduction program
~P T~~~xpects 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 . !  Description. Card input (f i le code J* or 05) to program RPT12 is
user generated data which ( 1) define processes by name and symbolic end points
(GCOS and/or user trace numbers ) for pre- and postorocessin q pt’ases , (2) de-
fi ne 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 wi th 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 1*) is
Include d in the job stream, the following default options will apply:

a. No pre- or post-processing processes wil l  be defined .

h. The entire time Interval contained on the tape will he reported .

c. All jobs found on the data tape will be reported .

Note that under these circums tances , all jobs will be reported as model type 
-Remote Flatch “A” since RPT12 will not be aware of any pre- or pOStprocessinq

for any job . —

I •~
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2.1.2.2 PRE Card. A PRE-processing card defines one preprocessing
process by name and by time interval end points in terms of GCOS traces
Gnn (O0cnn.,~636) and/or user defined symbolic traces Tyy (0O~yy~d48). The
cards are opt~ona1. If used , a maximum of ten (10) is allowed and all must
precede the *SNUMB card .

Column Description Contents

1-6 Card ID 
-

7-30 Process name Any alpha-numeri c characters

31 Blank

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

35 ‘1$” or “- “ (optional ) Earlier/Later Indicator

36-38 Al ternate initiation Gnn or Tyy (see above)
trace (optional ) If present, means to use the later

(col 35 “$“) or ear li er (col 35 =
“ - “) of the time values associated
with this trace and the trace defined
in column s 32-34.

39-44 Blank

45-47 Process termination trace Gnn or Tyy (see above)

48 “$“ or “-“ (optional) Either/Later Indicator

49-51 Alternate termination Gnn or Tyy (see above)
trace (optional) If present, means to use the later

(col 48 “$“)  or earlier (col 48 =

“— ‘) of the times associated wi th
- 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 postorocessin9 pro-
cess by name and by time interval endpoints in terms of GCOS ~races Gnn (OO ’~
nn�638) and/or user defined symbolic traces Tyy (OO�yy~l48

). The cards
are optional . If used , a maximum of ten (10) is allowed and all must precede
the *SNUMB card . The format is identi cal to the PRE card (see 2.1.2.2) ex-
cept that columns 1-6 must contain “POST$$”.
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2.1.2.4 LIMITS Card. The LIMITS cart is an optional card that allows
the user to define a time interval of the data input tape to be analyzed .
If used , thts 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 I-IHMM format

12 Blank

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

17-72 Blank

73-80 Card sequence no. ~(optiona1)

2.1.2.5 *SN[JMB Card. The *SNUMB card signals the end of all PRE , POST
and LIMITS cards. All remaining cards in the input stream will be inter-
preted as SNUMB selec tion cards (see 2.1 .2.6). If no SNUMB sel ec tion cards
are in the input stream, the *SNUMB card is optional.

Column Descr ipti on Value

1-6 Card ID H*SNUMB~

7—72 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 select ion 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 c~n be used .

Column Descr ipti on Value

1-5 SNUMB 5 Al phanumeric characters

6—7 • Blank

8-11 TIme value for user Time of day in HHMM , or b lanks
trace 00

12 Blank

13-16 Time value for user Time of day in HHMM, or blanks
trace Ol : . . .

14
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Column Descr ipti on Va lu e

1 7 Blank

18-21 Time value for user Time of day in 111-1MM , or
trace 02 blanks

22 Blank

23-26 Time value for user Time of day in IIHMM , or
trace 03 blanks

27 Blan k

28-31 Time va l ue for user Time of day in 1111MM , or
trace 04 b lan ks

32 B l a n k

33-36 Time va l ue for user Time of day in 1111MM, or
trace 05 blanks

37 Blank

38—41 Time value for user Time of day in 1111MM , or
trace 06 blanks

42 Blank

43-46 Time value for user Time of day in I-IHMM , or
trace 07

47 Blank

48-51 Time value for user Time of day in 1111MM , or
trace 10 blanks

52 Blank

53-56 Time value for user Time of day in 1111MM, or
trace 11 b lanks

57 Blank

58-61 TIme value for user Time of day in 1111MM, or
trace 12 blanks

62 Blank

63-66 Time value for user Time of day in 1111MM, or
trace 13 blanks

15 
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Column Descri ption Va l ue

67 Blank

68-7 1 Time value for user T ime of day i n 1111MM, or
trace 14 blanks

72 Blank

73-80 Card sequence no. (opt ional)

2 .1 . 3  Examp le. Figure 8-1 shows PRE and POST data cards that might be
used to describe the sample machine room flow diagrammed in figure A -2.
Of part icular  note is that time point t5 of figure A -2 is defined by GCOS
trace number 145 (S ystem Input Begun) in the data ca rds.( l ine 6) Recall
that T45 , by definition (see table A - i ) , also in i t iates the system pro-
cessing phase. Thus , by telling the program to use T45 to terminate the
preprocessing phase , the user quardntees no over lap or loss of time
accounting at the transiti on point between preprocessing and r y~ cem pro-
cessing.

Si i ’i ilar l y, time point t6 of figure A 2 is defined by the later of GCOS traces
157 (SNU7IB Finished Printing ) and 160 (SNUMB Finished Punching). (lines ~3,9)Again , defining the start of post-processina in this manner insures a con-
tinuous time accounting at the transition point oetween system processing
and postprocessin g .

2.2 Ou~p~~. Output from RPT12 consists of three major reports written
under separate report codes on Pk .

2.2.1 ~umary_Report. the summa ry report (report code 24) consists of
two parts. Part one is a listing of all data cards found in the input
stream , along wi th any error messages generated during editing of these
ca rds.
The second part of this report summarizes for each job the elapsed time (in
minutes) spent in the preprocessing, system process inq, and postproces s in~
phases . For system processing only , subtotals are provided ~or each of the
processes (input and scheduling, core al location , periphr ra l allocation ,
execution , term inat i on , waiting to output , and outl ot). 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 spen t in each phase for each “odel type. The
purpose of this report is to direct the search to one of several system-
level reports .

Wi thin 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 tota l elapsed time that the monitor ( GMF ) was In execution , 

-
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depend~~9 
upon whether a 

LIMiTS card was 
used or not. 

The F ~~~~ ~nd 
‘To

date/time are each 
in the format 

MMD Y/H 4.MMM .

The System 
Report (report 

code 26) is a 3~pa9e

report cons 
tin9 of a model 

summary on each page. For each model s the

total elapsed time spent in each process 
of each phase 

is su Idrjze~ 
The

format of this 
report matches 

that of the 
Model Report.

~~~~~~ecutt~~~
$ 

SNUBM RUN 12

$ W ENT

~ 
U SER~0 uSERI0$~~~~

0R0I
~~

Z

~ 
0PTi0~ 

FORTR~~,
M0M

~~

$ 
L0l,’1L0~

0

$ 
USE RPT12

$ 
EN TRY RPT 12

$ 
LiBP.~~

’
~ 

~~~~

$ EX E CUT E ~~MP

$ 
LI MI T S

$ 
PRMFL

$ 
F F I L E P*,LGU/(06,20

~
Zl,

$ FF ILE 10 ,NSTDLB ,NOSRLS ,BUFS 1ZI4 °94 ,FI XLNG/ 
4094 ,ERRX1T

1L
~~

$ 
TAPE lO,Xl D,,tape~ ,,T~~~

E 0AT

$ DAT A j* (ad d ,I~ULL i f  no data used)

(PRE , POST and LIMITS cards) -

*SNUMB 
- requi red only if SNUMB sel

ection cards

4 

fo lloW

(SNUMB Selectb°’~ 
Cards) - optional

$ ENOJOB
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SECTION 3. RPT34 OPERATING INSTRUCTIONS

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

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 nonbiank 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 bloc ks ,
with one logical 4092-word record per block. The tape contai n s no header
or trailer label s and no block serial number processing is performed . The
f i le may be mul t i ree l , in which case all tape mounting procedure s are
con trol le d by the NXTRECRD subroutine .

Each physical block is compr i sed of numerous trace i n forma ti on “ records ” .
The Batch Turnaround data reduction programs use onl y those trace records
wh i ch have either Trace Type 74 or Bit 29 turne d on i n the recor d con trol
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 t ime interval of the data input tape to be analyzed .

Column Description Value

1-6 Card ID “LIMITS”

7 Blank

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

12 B l a n k  

-



(olumn Desc~~pt i on

13-1 6 Interval stop time Time of day in 1111MM format

17-72 Blank

73-80 Card sequence no. (optional)

3.2 ~~~~~ Output from RPT34 consists of two reports . One is a crude
debuq report (report code 31) which Is of l it t l e  or no va lue  to the ave rage
user and will not be described in detail here. The second Is the Activity
Execution Model Report (report code 27). The object ive of th i s report i s
to provide data on system operation at the l owest formalized search model
l evel . Subsequent hypotheses can be developed from these data , as
described in the CCTC Tuning Guide.

Within the page heading information , the “Re queste d T ime In terval ” i s the
t i m e  s p e c i f i e d  by the user on a LIMITS card . The “Moni tor Sess ion T ime”
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 “Fro:i,” and “To”
date/time are each In the format MMDDYY HH*1.MMMM.

All data summarized in this report is extracted from GCOS trace records.
In the following discussion , Tnn (OO(nn~638) wil l deonte GCOS trace numbers :

o CPU E XECUTION - Sum of all active (nonidle) time for all configured
CPUs . Thus , in a multiprocessor system , this figure could con-
ce i va b ly exceed the sess ion len gth. A processor i s assumed to go
idle when a 121 Is i ssued , and remains idle unt il the next TO, Tl ,
T2, T37, or T65 occurs . All subsequent time is then considered
active time unt i l  the next 12 1.

o SWAP/COMPACTION TIME - Sum of all time slices initiated by a T43
and termi nated by a matchIng 144.

o I/O PROCESS TIME

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

-- SERVICE - Sum of all time spent by CPUs in servic ing tape I/O
requests. Contri buting to this total are two time slices :
(1) those InItiated by a 122 and terminated by a 123, and (2)
those Initiated by a 14 and terminated by the next 14 or 117 ,
whichever occurs fi rst.

-- QUEUE - Sum of al l  tIme spent by ta pe I/O requests In an I/O
4 queue . Contributing to this total are time slices Initiated

by a 122 responsible for placing a tape I/O request in an I/O
queue and terminated by the 17 responsIbl e for removing that - -

a request from the queue . ‘
•
. - ,
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— -  DEVI CE — ‘ ‘im of  all time spent outside the mainfra me i r a  , ‘ -

formance of tap~ I/ O . (ontribut inq to this tota l a n -  t i r ’ t i
s l i c e s  i n i t i a t e d  by d T7 issuin g a connect for tup e I/O , - rid
terminated b-, the co rr i spondi nrj T4 sign al 11 flg I/O r . rn p1 ~ te .

- -  WA IT ONL Y - Clock t ime during which al l  cnnf i ’- jIJ r r I I P ~~ w i - r e

id le arid the only type ~if outstandin g I/O w as ta pe.

f~~ - rJ~~~ def iriit • ion f~~r d isk ( lAS)  and UNIT R EC OPO dev i c es a r ’
~o tho- ’ prese nt.erl for TAP E . The “TOTAL S E RVIC E It’ll ‘ j~~ lii ui of th’-
, -r  •i ‘ i-  t i me s  f o r  tape , lAS , and un it record dev i ce ’ .

~~ 1 ‘e r l i t  1 On i~~l

5 ~, Jt J M~ P~ N34

S I D E  PT

S V f  P11) IJ~EPID$PASSWOPD/IJZ7

S O P T I O N  I ORTR A N ,r4OMAP

S L OWLOAD

$ i~ F RPT 34

S I P I P Y  RPT34

S LIRR/\RY UI

S EXEC U TE DUMP

$ LIMITS ,38K ,-2K

S PRMII UL,R ,R ,USEPID/FEDLII3

$ FF I LE p* ,LGIJ/ (()6 ,23 ,24 ,?5 ,42)

S F F I I E  lO ,NSTDLB ,NOSRLS ,BUFSIZ/4094 ,FIX L NG/4O94,ERRXIT/ KJ LL2

• $ TAPE 1O, X 1D ,, tape # ,, TRACE-DATA

$ DA TA { *  (add ,NULL if no data)

l IMITS from to - optional

a - $ LND51OB
• .
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A P P E N D I X  C

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

This appendix describes the f ive Mass Store Monitor (MSM) reports that
are used in the Guide Batch Turnaround Time Analysis Procedures. b r
a complete description of the Mass Store Monitor (both data collector
and data reduction) the reader should reference the Genera l Monitor
Facility Users Manua l , CSM UM 246-78.

1. Report Formats and Da ta Elements

Five MSM reports are used in the Batch Turnarou nd T ir ie Analys is
Procedures (see Volume II).

a. Seek Movement Report. The Seek Movement Histogram (f igur e
C-l ) 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 success ive 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 “ I ND IV .  NUMBER”
contains the numbers of accesses which caused the arm to be rTloved that
distance. The “ INDIV. PROB .” and “CUMUL . PROB .” columns give the
individual and cumulative percentages of the accesses which resulted in
a par ti cular  ran ge of cyl i nder 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 , var i ance , and standard deviation of
seek lengths expressed in cyl i nders .

b. Space Utilization Report. The device Space Utilization
Histogram (figure C-2) is produced for each device on the mass storage
subsystem sel ected for anal ys is. The entries in the column “CYL FiUR NUMBER”
give the ranges of cyl inders 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 “IND IV. PROB. ” gives the percentages of all accesses
to the device which were made within each cylinder range.

c. System File Use Surmiiary Report. Figure C-3 shows the format
of the System File Use Sumary 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

•1 

- har d core .

d. File Summary Report. The File Summary Report (see figure C-4)
lis ts the file description and activity for each mass storage file during
the monitoring. Files with no activity are not reported . Each activity . ..

is Identified by SNUMB , A c t i v i t y  Number , and $IDENT Card display . There
Is one data l ine  for each mass storage file used by the activity . Each

• 23
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file is identified by its two—character file code , the d c - v in e  on
which it was allocated (“ALLOCATED DEVICE”), and its origin on
that device (“FILE ORIGIN’1) in units of Ilinks (320 words) and
cylinders relative to the beginning of the device. The siz of
the file (“FILE SIZE”) is displayed in ilinks and cy1indei~~. The
column headed “CONNECTS” gives the number of accesses made to
the file.

e. Individual Module Activi ty Report. This report
(Figure C-5)~~includes a single line entry for each GCOS m~~iu1e
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. ? .  Channel Monitor.

This appendix describes a series of Channel Monitor (PSM) reports that
are used in te 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 Facil i ty
Users Manual CSM UM 246 -78.

1 . ~~,port Formats and Data Elements

S i x  PSM reports are used i n the Batch Turnaroun d T ime Anal ys i s
Procedures (see Volume II).

a. Physical Device , Device ID Correlation Table

The Device ID Correlation Table (see figure C-6) associates
a unique device ID # wi th an actual configured device. The reason for
this is because devices configured on different channel s cart have the
same device #. (see f igure C-6 ID #1 , # 16 , #28.)  In order to
different iate between these different devices , a unique ID is associated
with each.

b. Channel -Device Busy Report (figure C-fl

In the Honeywell system queuing for a channel wil l  occur
only on the physical channel an d not on any of the lo gi cal 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 LOS because all physical and
logical channels and the device were busy at the t ime of the I/O 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/O service request.

d. Channel Free - Device Busy R~p_p~~
(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-b ) This report displ ays the number of connects to
a particular device which were serviced imediately wi thout any queuing 

p P

for either a channel or the device.
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f, PSM Configuration Report

(figure C-li) This report describes the entire disk
configuration and the number o-f connects issued over each configured
channel . If a channel is not listed it means that no connects were
i ssued over that channel .
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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—l) lists the GCOS libraries
and files defined during the startup process. For each
f ile , the following information is listed: (1) file name ,
(2) device housing the file, (3) starting ilink of the file ,
and (4) total number of ilinks 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 M~p

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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MEMORY UTILIZATION MONITOR/CPU MONITOR

This appendix describes the four reports generated by Memory
Uti l izat ion 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 col lector 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 fol lowing pa ragraphs.

1. Total Elapsed Time An Activity Was In Memory Report.
T h i s  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 Ela psed Wa i t Time For Memory Requests In 1/10 Second.
This report (see figure E-3) shows how long activities wa i ted for
iitemory . When an activity requests memory, either at first demand
or upon swap, the time is marked . Upon allocation for the activit y ,
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 anativ lty 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 t~.efol l owing values for the intermediate displ ay period: (1) Percen t
System CPU , (2) Percent TSS CPU , (3)  Percen t PWI N CPU , (4) Percent
User CPU , and (5) Percent Idle Time . Line four displa ys the same
data values for the monitor session.
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4. ~~pe 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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HONEYWELl. ERROR ANALYSIS AND LO(~~~~~~ING SYSTE M IT

This appendix describes the Honeywell Error Analysis and
Logging System (REALS) II reports that are used in the Batch
Turnaround Time Analysis Procedures. The source for this
information is the HEALS II Manual (DB5O) .

1. Concepts and Facilities

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

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 V igure
F-2) is used to determine which tape device is experi-
encing the most data alerts. Report column headings are
described below:

U) 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 .

I -
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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) Data 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) Data Check Character Alerts. This is the number
of data errors detected from the disk pack.
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GENERAL 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 ( B 5 0 7 ) .

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 par t of
GCOS system operation (see f igure G-l).

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

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 Cede Test scans the report
for an activity ’s initial Urgency Code and current (i.e., fin~ l)
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., f inal )
urgency code of the activity in decimal.
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APPENDIX H

TSS RESPONSE T IME ANALYSIS SYSTE M

(The contents of this appendix will be
supplied with the delivery of Volun~e III)
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