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The state of the SRS is recorded every two minutes, thus providing a
detalled History of its parameters.,

Recording of History is done via the SRS Computer Network. This con-
sists of a Master Computer, an Intaxdata 7732, and three Minlcomputers,
Interdata 7/l8s. Each of the Minlcomputers controls cne of the accelera-
tors, Linac, Booster and Storage Ring. The Master Computer is connected
to the Central Computer, an IBM 370/165, for jobs where greatey computing

power and storage are reguired.

4
.

The Master Computer has a total of 20 Megabytes of fixed and movable
disc space but only about 5 Megabytes are available for History storage.
The Minicomputers have no stuorage facilivies.

2. BISTORY FILING SYSTEM

Fig. 1 shows the files used for the storage of SRE History records
and their distribution throwghout the Computer Nebwork.

There are two sets of dis¢ files, one on the Master Computer, and
one on the Centyal Computer. The Central Computer also Supports tape
files. The disc files are used for temporary storage of the most recent
data. 'This is the data the user ig mo5t likely to want in a huwrry. The
tape files are used for permanent storage and reirieving data from these
files may teke a little time while the tapes are being mounted.

The £1iles chosen are seguential access files to allow the records
to be formatted into large blocks for the most efficient storage. The
Master Computer files contain one howr and the Central Computer files
contain foux hours of History. Thug no file contains more than four
hours of History, s¢ that when a seavch for History is initiated, the
file on which the required History resides can be rapidly identified.

The dataset names for the tape files hiave besn chosen o contaln

date and shift information. “hus, knowing the date and the time of the
record required, the user can readily detertilne the dataset name of the

1.

2.1 Mastey Computer files

There are nine Eistory files in the Master Computer, named
DRTA HLSTORY ,DAT and DATA:HISTORYZ.DAT to DATA:HISTORYS.DAT. Eaoch file
can contain a maximum of just over one hour of History when all the SES
parameters are belng recorded. The data is logged on File
DATA:HISTORY.DAT. Once every howr DATA:HISTORYS.DAT, contalning the
oldest data, is deleted. The remaining files from DATA:HISTORY2,DAT up-
wards are renamed to the next highest number, e.g. DATA:HISTORYB.DAT be-
comes DATA:HISTORYS.DAT ete., and DATA:HISTORY.DAT becomes
DATR +HISPORYZ. DAT, B new DATA:HISTORY .DAT file is created, Thus a
minimun of eight houxs of History 4s normaliy availeble on the Mastoer
Coamputer dises.

2.2 <Central Computer files

Every hour, the latest History ls copled, via the network, to the
file SRH.BISTORY in the Centyal Computer, This is & tepporaxry file which
can contain a large pericod of History. There are also hine permanent
files on the Central Computer, SRE.HISTORY1 to SRE.HISTORYS. Data from
SRB.MS'I’OR!” is then edited and ¢opled to SRH.HISTORYI. When this file is
£llled with four hou.és of History, it is copied to Backup and Archive
tape files, Any remaining History records in SRH.EBISTORY are copled to
SRH.TEMPHIST.

Tha nine Bistory fileg on the Central Computer are renamad avery
four hours in a manner similar to that described for those in the Master
Computer., BSBRE._HISTORY is deleted, ang SRE.TENPHIST is renamed 5RH.HISTORY.
This in effect removes the History records that have already been edited
and copled from the fromt of SHRH.HISTORY. A new SRH.TEMPHIST is created.
The Central Computer filing system ls then ready to recelve the next four
hours of History records from the Master Computer,

3. HISTORY STORAGE ON THE MASTER COMPUTER

The Interdata 7/32 has been named the Master Computer because it con-
taing the master scheduling task SCHEDULE as shown in £ig. 2. This task
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controls all the data logging and transfer operations. To do this,
SCHEDULE 'runs' two tasks in the Master Computer at selected time inter-

vals

(a) MONITOR - Data Logger
(b) HISTMOVE - History File Rename Program

3.1 MCNITCR

MONITOR is a task in the Master Computer scheduled every two minutes.
This task polls each Minicomputer in turn to gather the SRS data.

Data is gathered in blocks of 32 parameters at a time. The database,
DATA : DATABASE.DAT which contains normalisation factors is accessed by
PROCES1CO and a parameter table is made up for each of the 32 parameters.
This parameter table contains the calibration data for the parameters.
The analogue readings are calibrated. These calibrated values are com~
bined with the status readings from the Minicomputers, and the parameter
nanmes and units from the parameter table, to form a reccrd. This record

1ls stored on the disc file DATA:HISTORY,DAT.

MONITOR also records the data and time at which the parameter values
were read, This information, together with file peointers is formed into
header reccrds. These records are stored on DATA:HISTORY.DAT in associa-

tion with the parameter records ccllected at the same time.

If the netweork to any of the Minicomputers fails, or 1f
DATA: CATABASE .DAT cannot be accessed then the SRS cperators are informed
via the operator consoles. The logs of one or twe scans of data per day
is acceptable.

I1f contact between any of the Minicomputers and the Master Computer
is lost, then History assumes that the parameters affected remain static

at the last transferred values.

3.2 BISTHOVE

Every houwr HISTMOVE renames all the History files in the Master

Computer as indicated in sectien 2.1 above and then increments a file

name, whizh 1s the content of DATA:TRANSFER.DAT, by one to a maximum of
nine.
1
The data is now in a state ready to be transferred to the Central
Computer. HISTMOVE then starts a batch job, SRHHSTMV, in the Central
Computer via the Network Lo perform the History transfer operation,

4. TRANSFER QF THE HISTCRY TO THE CENTRAL COMPUTER

Efficlent transfer is maintained between the Master Computer and the
Central Computer even 1f there is a break in transfer of one file or even

if contact is lost for up to 8 hours.

As shown in fig, 3, normally only DATA:HISTORY2.DAT in the Master
Computer is transferred to the Central Computer. If the transfer fails,
then the next time HISTMOVE is run in the Master Computer, it should tell
the Central Computer that there are two files to transfer, i.e.

DATA :HISTORY3.DAT and DATA:HISTORYZ.DAT. Each time the transfer fails the
number of f£lles to be transferred is incremented by one. This is the
reason why HISTMOVE increments the DATA:TRANSFER.DAT file as described
above (see section 3.2). Thus, although HISTMOVE tries to start SRHHSTMV
every hour, only one successful attempt in eight is necessary to ensure

that all the History is transferred to the Central Computer.

The JCL for SRHHSTHV is located in file SRH.CNTL(HISTMCVE) and has

the following jobsteps:

(a) IEBCOMPR

0.5. Utility

{b) RECCVERY - History File Recovery Program

(c) HISTPASS - History File Transfer Program

{d} HISTEDIT - Histhy File Edit Program

{e} ARKEDIT - History File Archive Initlate Program

We shall lgnore the first two steps at present as these are not

directly involved in the transfer of the History files {but see section 6).

4.1 HISTPASS

HISTPASS sets up a call to the Master Computer to read the
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DATA:TRANSFER.DAT file. This £file contains the name of the first History
file that needs to be transferred to the Central Computeri HISTPASS then
sets up a call to the Master Computer to read this file. The file is
read and the records are stored in the temporary file SRH.HISTORY. When
this Ls finished, the fille number is decremented by cne, and the program
opens a call tc the Master Computer to overwrite DATA:TRANSFER.DAT with
this information. The program repeats the History file transfers until

the file number is less than 2, or the transfer process fails.

In the event of a failure, the Master Computer knows how many file
transfers have been successful. If only part of a file is transferred,
i.e. the DATA:TRANSFER.DAT file was not updated in the Master Computer,
then the whole file will be transferred again in one hour's time, or
later. This may result in the data appearing twice on the Central
Computex SRH.HISTORY file,

4.2 HISTEDIT

Tc eliminate redundant data, the History stored on the buffer file
SRH.HISTORY is edited before being passed to mcre permanent user files.
This editing i1s done by the jobstep HISTEDIT. This cuts the number of
History records tc between cne half and one third of the total number

recorded.

HISTEDIT is executed after the History file transfers from the
Master Computer have been successfully completed by HISTPASS. It scans
through SRH.HISTORY reading in the header records for each time period,
and all the parameter records associated with that time. If some of
these records have been lost in transit, this can be detected. The pro-
gram then compares the time for these records with the time for the pre-

vious set of records.

If these records follow the previcus set in sequence, then they are
adjudged to be good. Each recgrd in tuxn is compared with the previous
record for that parameter, if any. If a change has occurred in either
analogue or status value, then this record is marked for copying. W#hen
all the records have been checked, the file pointers in the header

records are updated to account for any changes. The header and parameter

records are then copied to the permanent file SRH.HISTORYL.

If, however, the time sequence 1s found to be in error, then the whole
of this set of records is discarded, and the program proceeds to read and

check the next set of records.

HISTEDIT only edits the History for a selected four howr period. Whén
the reccrds in SRH.HISTORY go beyond this periocd, the remainder are copied
directly to the file SRH.TEMPHIST. HISTEDIT then sets a flag to say that
SRH.HISTORY1 is full.- This 15 done by returning a completicn code of 5C0,

4,3 ARCHEDIT

ARKEDIT modifies the JCL, SRH.ARCH, used to run the Jjob, SRHARKIV,
and then starts this job. ARKEDIT only runs if the return code from the
HISTEDIT step was 500.

The program reads the first record of SRH.HISTORYL to extract the
date and time. The date and time are then processed to make up & tape

file dataset name.

Records from SRH.ARCH are read, and the JCL is altered to contain the
new dataset names. Tape labels are incremented, and the records in
SRH.ARCH are overwritten with the new information. The program then
issues a 'jobstart' to SRH.ARCH to start the.job SRHARKIV,

When the label number reaches the maximum number of files allowed on
the tape (see section 7.1 below), then ARKEDIT chooses the next free tape

in the Master Catalogue and sets up the JCL in SRH.ARCH to use this tape.

5. TRANSFERRING HISTORY TO TAPES

With only nine four hour disc files on the Central Computer one can
only store a maximum of 36 hours of History. Thus one cannot recover data
that is more than a day and a half old, This presents us with a serious
limitation. These files may possibly be doubled to give about two and a
half days History. This dees not, however, allow the user to recall a set

of SRS parameters that were recorded, say, a week previously.
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The problem has been overcome by saving permanent History records on
tapes. Each tape will be able to contain about eone month of edited SRS
Histeory. For greater integrity it has been decided to keep two coples of
SRE History on separata tapes.

Ag ghown in fig. 4, SRHARKIV performs the transfer of SRS Histery,
hald on the Central Conputer disc files, to tape files. The JOL for this
dob iz logated In the dataset SRHLARCH, SREARKIV and has the following
tobsteps:

{a} ZIEBCCMPR — 0.8. Utility

{b} JYEBGEMER — 0.8, Utility

{¢} IEBGEMER - .5, Utility

{d] CAPLEING ~ Tape File Cataloguing Program
{e} TEBGENER — 0.5, Utility

(£} ITEBGENER - 0.S. Utility

{g) XEHPROGM ~ 0.5. Utility

th} BOURCE — SRS Dtility

{1} IEFBRL4 - Q.5. Utility

We shall ignore the first step at present as it is not dirzectly ln-
volved in the transfar of the Bistory f£iles (bul see section 6).

5,1 IBBUERER

There are two jobsteps, {b} and (g}, that use the O0.F. Usility
Program TEBGENER. These two jobsteps copy the disc file SRE.HISTORYL to
the Brchive and Backup tapes respectively. The names of these tapes ame
net important. It is intended that one of these tapes should be stored
away from the Central Computer in case of accidents.

5.2 CATLGING

If the two previcus IEBGENER jobsteps have been successful, then the
JCL in dataset SRH.ARCH.SPHARKIV containing the tape file dataset names
and the tape labels, is copied into twe tape file catalogues, SRH.CATLGA,
and SRE,.CATLGE for Archive and for B&ekgp respectively. The program also
updates the Master tape catalogue SRE.TAFES.DATH.

A nore detailed description of the tape catalogue system will bhe des-

cribed below (swe sectlon 7).

5.3 IEBGENER

The jobsteps, (e) and (f), use the 0.5. Utility program IEBGENER to
copy the Working Catalogues, SRH.CATLGA and SRH.CATLGB (see section 7.3}, .
to the B3RS disc pack. These are the permanent tape catalogues. This
copy alsc helps a#s a backup faclilivy.

5.4 IEEPROGM

As with the files in the Master Computer, the disc files on the
Centzal Compuber must be rotated, wilh the oldest data being deleted.
This is performed by the REWAME facility of the O.5. Utility IEBPROGM,.

SEH,HISICRYS is dSeleted, and filey SRE HISTORYL %o SRE.BISTORYE are
renamed to increment the number by one to give the files SRE.HISTORYI to
BRH.HISTORYS. A new SEH.HISTORYL Lls created.

History that has been copied from SEH.HISTORY to SRE.EISTORYL must
also be deleted, otherwise SRH.HISTORY will keep on growing to £ill all
its extents. SRHVHISTORY is deleted, and SRH.TEMPHIST Ls renamed
SEH.HISTORY. A new SHH.TEMPHIST is created.

5.5 BOURCE

SOURCE is used to copy the updated Master Catalogoe f£ile,
SRH.TAPES.DATAR, o the Mastar Comptter flle DATR:TAPELIST. DRI, This
cepy is needed when recovering Eilstory from tapes wia the Master Compubter.

5.6 JEFBiRl4

This utllicy creates the tape catalogue names fo0r the next set of
tapes regquired by this service. This has been done in separate obstep
as this only nseds to be greated cnce. A&After the name has bean sucresg-
fully catalogued this jobstep will fail. As it is the last step in
SRHARKIV feb it will not affect the preceeding jobsteps.



6, JOB INTEGRITY accommodate the large number of dataset nawmes that will be generakted.
The system is creating two new files every four hours., ‘This represents a
In gections 4 and 5 certain jobstep descriptions were ignored, i.e. shaggering total of 4400 new files per vear for a period of about 20 R
those using the 0.5. Utility IEBCOMPR, The reason for the inclusion of years. This nuzber would swamp the present cataloguing sysbtem.
thease jobsteps is described ia this section.
A much simplified cataloguing system has been devised which uses

when using tape storage on the Centyal Cowputer, some delays are in- only cone Qisc tgack per month. The whole catalogue of files for the
evitable In running a job, The SRHARRIV job may still be on the input life of the SRS can be contained on sbout 250 disc tracks.
guiéue when the next SREESTMY job is started by HISTMOVE in the Hastex
Computer. This could lead to file conflict, especlally as the disc files ) The catalogue sys;tem consists of a Master Catalogue, and an
have not been renamed. To overcome this problem a set of message files Individual Catalecgue for each tape that has been used. The Master
has been created to allow the 3obs to communicoste with each eother. Catalegue contains polnters to all the Catalogues.

On entering the job SRHHSTMY the fixst Jjobstep checks the messages 7.1 The Master Catalogus

vo see 1f SRHARRIV has been completed sutcessfully. This allows iobateps
RISTEDIT and ARKEDIT to be executed. An error message, oOr o message The Master Catalogue is kept in the file SRE.TAPES.DATA. This file

This should restore contains a complete xscord of the state of all the tapes that are avatl-
able to the systenm,

from SRHARKIV forces the RECOVERY stap to operate.
the system to a useable state. The jobatep HISIPASS is run regardless of

the state of the messages from SRHARKIV. It may, however, fail because
The record length for this file i1s #0 bytes. Bach record contains

all the infermation pertinent te a single tape. The record layout s

there Is no SRE.HISTORY file prasent. This ls not sericus, as we have
seen this has been taken caye of hy the way we handle the History trans-

far. shown below.

Similarly SRHARKIV checks the messages fxom SREHESTHY to ses if it Tapeno | Lsbno | Max | DSNL | BSNL | Catno | Catname

should continue. There may be instances where the last SRHARKIV has not

run before the next SRHESTMY is starbed. In this case SREHSTHMV will exe- where
cute a EECOVERY acticn and fobstart another SRHRRKIV. The first job on
Tapene - WNPL Tape Number
the gueue will run satlsfactorily, but the second will fail because it Latne - Tape Label Nuwber of Last File
Wwill now receiwve error messages to the effect that it has already per- Max - Maximim Number of Files
formed the reguired service. Thus, two calls to SHHARKIV with the same DSNL - Dataget Name of First File
JCL will not caugse the yenaming of the files to be repeatad. e - Dataset Name of Last File
Catno ~ Catalogus Number

7. THE SRS TAPE CAT § Catname - Catalogue Name

The readex may be wondering why cne should wish to develop a cata- Unuged tapes contain only the first three parameters, with Labno set

loguing system when there is already one on the Central Computer, The to zero

reason is that there is not encugh space in the present catalogue to

9, i0.
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Using the dataset names, which ralate to the time and date of the
first record on the file, # ssarch of this catalogue will give the catal-
ague name of the tape on which the £ile can be found., The catalogue nusber
is & number that is part Of the catalogue name when the tape has been
filled and is no longer being updated. The current tapes hold the Working
Catalogue pame in the Catnagse location. ‘Phe Working Catalogue will be
described move fully bhelow.

The Haster Catalogue is continumlly being updated every four hours.
Baecause of this 1t is kept on a TS50 disc pack, where it is bagked up
regularly. Hence recovery of this file is stralghtforward. In the event
<f any wmishap the data on the buckep £ile should be uwp to date.

7.2 Individual Catalogues

Bach tape has its Individual Catalogue held on a Central Computer
disc pack, The catalogue records are 80 bytes long. Bach rgcord repre-

sents a four howr period of History.

The reccords contain a JCL statement that includes the datasetr name,
tape number, and label sumber of the file for that period., If no data has
haen recorded foxr a given period, then the reoord containsg a statement

RO DATA AVAILARLE FOR THIS SHIFP
Reading the £irst record of this catalogue gives the date and tioe

of the firast £ile., Knowing the date and the time of the file sought, one

can subtract the two figures to glve the number of the record oontaining
the JOL of the flle f£rom which data is regulired. ‘fhus the data ¢an be
found with the minimum of delay in the searches.

Individual Catalogues are removed to a private disc pack once the

tapes are full. The private dise pack is only backed wp once a week.
This presents no problems as the data on the catalogues is static.

1L

7,3 Working Catalogue

The Working Catalogus is & tape catalogue kept on the THO disc‘pat::k.
Thers are two of these catalogues SRE.CATLGA and SRH.CATLGE for the
current Archive and Backup tapes respectively. These are the catalogues
referred to in section 5.2.

The Working Catalogues are kept on the TS0 disc pack for the same
reason that the Master Catalogue is kept on the 750 disc pack, namely to
have them regulmrly backed up. This is necessary as they are being up~
dated every four hours.

iz,
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