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1.

INTRODUCTION

In early January 1974, 21 members of the Data Handling Division, representing
the Programming Groups of that Division, were asked to participate in a survey

concerning their jobs run on the CDC 7600/6400 computer system.

The aim was to monitor all jobs submitted by this group. So=-called "Job
Run Sheets" and "Job Failure Sheets" had to be filled in for all jobs run by
these users. The data collected this way were used to obtain a quantitative
analysis of user quoted turnaround time and user defined classification of job

behaviour.

Tt became obvious, after the first week, that the spectrum of jobs submitted
by this group did not adequately cover the use of magnetic tapes., It was decided
to seek the help of two other divisions, namely NP and TC, as principal users of
tapes. Seven selected users from these divisions joined in after two weeks of

running for another two weeks.

The total period of time covered by this survey was from Monday, l4th January
until and including Sunday, LOth February 1974. A total of 43,333 jobs were
processed by the CDC 7600/6400 computer system in that period, out of which

2412 jobs, representing 5.5% of the total load, were monitored.

This report outlines the procedures followed and tries to give a first

interpretation of the results obtained.

THE JOB SHEETS

A meeting was held with representatives from the programming groups involved
to discuss the procedures to be followed and to design forms for proper logging.
The emphasis was put on ease of operation without losing too much on accuracy.

Two principal sheets were designed:

Job Run Sheet
and

Job Failure Sheet

The Job Run Sheet was supposed to be f£illed in for each job submitted by a
particular user. A job was to be classed successful, if the user was satisfied
with the result(s) obtained. Errors made by the user (logical errors, mispunching,
language errors, etc.) were not supposed to be measured, hence jobs of this

nature were classed successful.

If a job failed due to input deck or file lost or due to output file or

listing lost the remarks column of the Job Run Sheet was supposed to be used,




while for all other errors a Job Failure Sheet had to be filled in. For the
latter it was also requested to add, if possible, the dayfile output of the fail-
ing job.

2.1 Job Run Sheet (see Appendix A for a copy)

To minimize the amount of paper work to be done for each run, it was suggested
to log all runs having the same basic characteristics on the same sheet. Only
those fields that changed from run to run had to be filled in. Besides obvious

information like user and job name the following was requested:

2.1.1 Basic job characteristics

Use of magnetic tapes

A detailed breakdown as to number of tape drives, number of tape reels and
recording operating system for input and/or output operation was requested.
Although some of the information might not be particularly relevant, due to the
way the CDC 7600/6400 computer system handles tapes, it was felt that this would

be the easiest way to present the information.
Use of permanent files

Information about the total number of permanent files handled by this job
was requested, detailed by residency (7600 or 6400 data base) and operation

(Catalog or Attach).
Use of the FIND control statement

The FIND control statement allows a user to access tape and/or permanent
files on the CDC 6400 front end machine. These files will be staged over to the
CDC 7600 permanent file base for a, generally, one day residency, when the FIND
control statement is executed first time. Subsequent use will then attach the
file directly from the CDC 7600 data base, thus avoiding staging of the file,

The users were asked to indicate under this heading how many of the already quoted
tape and/or permanent files they access using FIND. This was, however, not under=

stood by all of them, as could be seen from the filled~in sheets.
Use of unit record equipment

The users were asked just to indicate whether their job generates punched

cards, paper tape and plotting output.




2,1.2 Job run characteristics

Job card parameters

The job card contains essential information such as:

computer to be used (CP)
priority level ®)
tape parameter (TP)
requested run time (T )
maximum amount of central memory (cM)

The CM parameter, however, is only relevant if the CDC 6400 computer is to

be used for execution of the job.
Job submittal information

Jobs can either be submitted to the Central Site to be handled by operators
or can be directly read in by the user at various Remote Input/Output Stations
(RI0S) distributed on the CERN site, The printed output of a job can be routed
to any of the RIOS or to the central printers. The following information was

deemed necessary:

date of run (DATE)

input location (READ AT)
submittal time (ATTEMPT, IN)
termination time (OUT, DELAY)
printing location (AT, VOL, BAD)

Since the number of RIOS is still limited it was felt necessary to allow an
indication when a first attempt was made to submit the job, but failed since the
RIOS and/or the Central Computer was down during scheduled working hours.
Similarly it was experienced that sometimes a longer delay can occur between the
actual printing time and the time when the output listing is available on the

output racks for jobs printed centrally.

In general there was a problem with the termination time. Jobs printed
centrally and on the RIOS in the computer centre have a dayfile message added
quoting the time of printing. Jobs printed on the other RIOS, however, have only
the time recorded when the output is disposed to the printing queue for that RIOS.
There is, however, a message printed on the command console of each RIOS when a

job finishes printing.

It was, therefore, agreed to use the time of entering the queue for these
RIOS as job termination time. The location of the printer, the volume of the

output, and an indication if the print quality was bad, were also requested.,




Job result and remarks column

As pointed out earlier, a job should be classified "OK" if the user is
satisfied with the result, irrespective of user caused failures. The remarks
column was used to indicate failures in input or output operation or to give other

information relevant to that particular run,

2.2 Job Failure Sheet (see Appendix A for a copy)

The Job Failure Sheet tries to offer various categories of failures, to allow
a quick classification., By the nature of computers, some failures are so complex
that a detailed study would be necessary to isolate the cause. This, however,
was not the subject of the survey and users were therefore asked always to use
the services provided by the System and Users Support Group to notify all errors
irrespective of filling in this Job Failure Sheet. This occasionally is the reason
that no dayfile output was appended to the sheet and that extensive use was made

of the remarks column for some of the jobs.

2.3 User Instruction Sheet (see Appendix A for a copy)

A user instruction sheet was written trying to give the basic guide-~lines on
how to fill in the above forms. Either it was not detailed enough, or not concise,
or the users had not read it carefully. The result was that some of the sheets
were improperly filled in and caused some problems when punching the data and

analysing some of 1it.

THE ANALYSIS CRITERIA

Tt became obvious after the first week of running that the initially envisaged
manual analysis had been too optimistic a hope. All essential information con-
tained on the job sheets was punched, creating one punched card per job run. This
sometimes caused a problem, if numbers quoted by the users exceeded the field

length allocated. In such cases an X was punched.

Three goals were to be met by the first analysis:

a) Separate the jobs into suitable classes and quote the failure vates per class,
b) Obtain the turnaround distribution of the "good" jobs in each of the above
classes.

c) Present the results in such a way that obvious additional questions can
hopefully be answered from the detalled output of the analysis program.
For this purpose the following philosophy was adopted. The job scheduler on

the CDC 7600 groups all jobs into seven classes, depending upon the execution time

requirements and the use of magnetic tapes. No similar scheme however exists
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for jobs executed on the CDC 6400. For simplicity of programming the rules used
by the CDC 7600 scheduler have been applied to the analysis of the jobs run on the
CDC 6400. These job classes are:

Class 0, mo tapes, 0 < TS 104 sec,
Class 1, no tapes, 11 £ T < 404 sec.
Class 3, no tapes, 41y ST S 3004 sec.

Class b5, no tapes, more than 300g sec requested.

Class 2, tapes, 0 £T < 404 sec.
Class 4, tapes, 4lg S T £ 300g sec.
Class 6, tapes, more than 300g sec requested.

The failure distribution was done using the user quoted failure reasons.

They have been grouped as follows:

T/0 File 00 General problem Permanent files 10 General problem
01 Input deck problems 11 File lost on 6000
02 Input file lost 12 Corrupted on 6000
05 Qutput incomplete 13 File lost on 7000
06 Output file lost 14 Corrupted on 7000

07 Punched card problem
08 Plotting problem

09 Paper tape problem

Tapes 20 General problem Service problem 30 General problem
21 Bad staging 31 Operations
22 Bad read/write (Rec. Man.) 32 Program library
23 Bad contents 33 Advice

24 Parity errors

25 Tape broken

26 Tape not there
27 Operator error

28 Others (see failure sheet)

Manuf, 40 General problem Other problems 50 (See sheets)
Related 41 Hardware
42 Operating system

43 System package

Principally three types of output were generated, a weekly and daily summary
accounting and a detailed daily accounting. The first two give general informa-

tion, such as number of jobs run per class, the percentage of failure, the failure




distribution according to the six basic error groups and the scaled distribution

of turnaround times split into ten bins.

The detailed daily accounting not only gives the above information but also
presents the details of all jobs belonging to a given class sorted by result and
turnaround time. This output is to be consulted for the more detailed questions

as to which jobs failed or had extraordinary long turnaround times.

RESULTS OBTAINED

The following eight pages present the weekly summary accounting carried out
for these selected user jobs using the above criteria. It should be pointed out
that integer arithmetic was used to obtain the percentage figures., This is the

reason that they do not always add up to 100%.

These weekly accounting sheets are then followed by tables representing the
over-all accounting for the jobs run on the CDC 7600 which is the main production
computer. The failure distribution table is more detailed, but should be taken
with care in what concerns the figures under the heading "All jobs" in the area
of magnetic tape errors; the percentages quoted there are computed based on all

jobs and not just on jobs using tapes.

Sample copies of the much more detailed daily accounting are given in
Appendix B. The full listing of this output is kept in the workroom of the
Systems and Users Support Group, Building 31, First Floor, Room 1-011, together

with all information supplied by the participants of the survey.
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7600 Failure distribution for total report period

Failure reason Classes without tapes Classes with tapes All jobs
0 1 3 5 2 4 6

Input/Output 347 43% 40% 0% 167 45% 287 30%
General problem 2% - - - - - - 1.5%
Input deck problem 127 217% 20% - - 9% - 7.6%
Input file lost 10% - - - 10% 36% 147% 11.5%
OQutput incomplete 37 21% 20% - 2% ~ - 1.5%
Output lost 7% - - - 4% ~ 147 7.6%
Permanent files 5% 147 - - 167 97 28% 11.5%
General problem - 7% - - 107 9% - 5.3%
File lost on 6000 27 7% - - 2% - 28% 3.8%
Corrupted on 6000 - - - - - - - -
File lost on 7000 37 - - - - - - 0.7%
Corrupted on 7000 - - - - 437 - ~ 1.5%
Magnetic tapes ~ - - - 48% 97 28% 20.67% b)
General problem - - - - 67 - - 2.3%
Bad staging - - - - 67 - 147 3.1%
Bad read/write - - - - - - - -
Bad contents - - - - 2% 9% - 1.5%
Parity errors - - - - 24% - 147 9.9%
Tape broken - - - - 47 - - 1.5%
Tape not there - - - - Wi - - 1.5%
Operator error - - - - - - - -
Others - - - - 2% - - 0.7%
Service problem 7% 7% - - 2% 9% - 4.5%
General problem - - - - - ~- - -
Operations 7% 7% -~ -~ - 97 - 3.8%
Program library - - - - - - - -
Advice - - - - 2% -~ - 0.7%
Manufacturer related 467 437 607% 100% 147 27% 147 29.77%
Hardware @) 17% 21% - 1007 47 277 14% 12.27
Operating system 127 - - 10% - - 7.6%
System package 177% 22% 607 - - - - 9.97%
Other errors 17 - - - 47 - - 3.87%

a) This includes also non~CDC equipment.

b) This figure is based on all failing jobs.
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DD-HVE-jh 14.1.1974
H. von Eicken

COVER NOTE

Basic Job Characteristics

The job characteristics to be entered on the form should be
those of a successful run with regard to use of tapes, permanent files,
punched cards, plotting and paper tape.

The number of tapes should be separated, irrespective of the
mechanism of staging, into the number of drives needed and the number
of reels anticipated. The latter should be grouped to indicate the
operating system under which the tape was written.

The numbers quoted in the table of permanent files should be
the total number of permanent files used. They should be separated by their
main residency. The FIND table should only give additional information on
the way they are used.

Note: If any of the above characteristics are changed, a new sheet must

be started.

Job Run Characteristics

It is not necessary to repeat unchanged information in the columns
of the run characteristic, i.e. if all 12 runs logged on a sheet are
executed on the same day, it is sufficient to give the data only for the first
Tun,

The number of possible job card parameters on the form has been
limited to those essential for the survey. The "TP'" parameter should be the
sum of all tape parameters used.

READ AT Use the abbreviations listed at the bottom of

PRINTING AT the sheet to indicate the location of input and main
output

TIME OF This parameter is to be used with care.

Attempt This should be the time at which you first tried to

submit your job, but failed due to input station being
down. This is only useful if

a) you do not submit your job to be read by somebody
else as soon as the station goes up.

b) you check more or less regularly the status of the
station.




IN

our

DELAY

PRINTING

AT
VoL

RBAD
RUN

OK

BAD

contact:

.,..20...

Time of job submittal. Cases:
a) job read at RIOS

b) job submitted to RIOS for reading by operator
or next user

¢) job submitted to input belt to be read by operator.

Time quoted by JANUS on front page where printing
starts or time quoted by MOD 1 software on teletype
when printing was done.

This parameter is to be used with care. It should give

a measure of delay of the main job output (printing,
punched cards, etc.) caused by slow operations within

the computer area. (Not at user-accessible devices)

Use the remark field to specify output. This column

should be used only if you believe this delay was excessive.

See above
Use s for small (i.e. up to 5 mm =)
m for medium (between 5 and 15 mm =)
1 for large (more than 15 mm -) of printed output

Indicate the printer if you feel that the quality
of printing is unusually bad.

Tick here if you, as a user, are satisfied with the
results obtained. If you made a mistake in the job
set-up due to your own fault, you should class it as O.K.

Tick here if you believe the run was wasted. Use the
remark field to classify the following cases:

INPUT DECK LOST
FILE LOST

OUTPUT LISTING LOST
FILE 1OST

For all other cases use the job failure sheet to give the
Teasons.

Should you have any questions, comments or suggestions please

H. von Eicken - DD
Telephone 2363 or 4966.
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