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procedure, which in turn passes it on to the INPUT procedure. INPUT puts the
character into a buffer for that line. The head of the line buffer is maintained
in the PDB for that line as shown in Fig. 7.7.

PDB
line buffer pointer & length
tail o
10
characters

link to next

14
characters

link to next e

up to 14
characters

Fig. 7.7 — Line buffer organisation.

The INPUT procedure checks to see if the character is in any way special.
In particular, if the character is control-X, control-R, delete, or carriage-return.
Delete, is taken to mean ‘delete the previous character on this line’ and control-X
is taken to mean ‘delete the current line’. Thus INPUT uses these characters to
edit the line buffer. Control-R is taken to mean ‘echo the current line’. When
INPUT receives a carriage-return, it copies the line buffer into the message
buffer for the line. When the message buffer is full, or when the mode setting on
the line dictates (see sention 6.1.3), INPUT passes the data into the Common
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Input Chain for eventual transmission to TCFACE. The storage required by
INPUT for its buffers and that required by all other processes is controlled by
the process FREE, which maintains a bit map for each 8-word block of the
entire 716 memory.

When UMLC requests another character for output from the device control
procedure, the device control procedure gets the character from a message string
given it by the OUTPUT routine. When the message string is exhausted, OUTPUT
get the next from the output buffer for the line. The pointer to the next
character in the output buffer is held in the PDB for the line.

The CIU process maintains the CIU (Computer Interface Unit or coupler)
input and output buffers. As noted above, input from all lines is routed to the
Common Input Chain. The CIU process takes information from the Common
Input Chain, puts it in the format required by TCFACE, and then packs it in the
CIU input buffer. This action is carried out whenever the CIUIO process requests
input to send to TCFACE. The CIUIO process controls the CIU hardware, much
as the UMLC procedure controls the UMLC.

Similarly, when the CIUIO process gets data from TCFACE, it places it in
the CIU output buffer and tells the CIU process to dispose of it. CIU unpacks
the data and distributes it to the various line output buffers, according to the line
numbers associated with each message.

7.5 SYNCHRONOUS PROTOCOLS [6]

One of the procedures in the 716 provides the Telenet Information Unit protocol.
This is the module TELENET in Fig. 7.8, which implements the TIU prototcol
by performing much the same functions as the INPUT and OUTPUT processes
described earlier, and by multiplexing and demultiplexing the data streams
within the TIUs.

The BLU prototcol is used not only for Telenet itself but also for remote
printers (controlled by Nova computers) and Remote TCCs. The remote printers
are routed through the BLU process. The remote TCCs are routed through the
DIRECT process, so named since it implements the same protocol as the 716-
TCFACE protocol and can thus be transmitted through the 716 software directly
without change.

The Binary Synchronous protocol is used to run the Datalink system. This
is the BISYNC module in Fig. 7.9. The Datalink system allows users to access
IBM 360 or 370 systems in a manner similar to that used for 2780 RJE stations.

7.6 THE SWITCH PROCEDURE

The SWITCH procedure is central to the flow of both control and data within
the 716 Executive. By making appropriate calls to the SWITCH procedure, data
may be routed along a variety of paths. Thus, for example, it is possible to use
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the control terminal on a local TCC to monitor a remote TCC by setting up the
following path (see Fig. 7.1):

Control terminal — CTY — INPUT — SWITCH — output buffer — DIRECT
— BLU — UMLC — output vector — communications line to remote TCC —
tumble table — UMLC — BLU — DIRECT - SWITCH — CTL — SWITCH —
output buffer — DIRECT — BLU — UMLC — output vector — communi-
cations line back to the local TCC — tumble table — UMLC — BLU —
DIRECT — SWITCH — output buffer — OUTPUT — CTY — Control terminal.

At present it is not possible to go out to another Telenet host from a
terminal on DTSS. However, this capability is being added to the TELENET
procedure and then a connection such as the following will be possible:

terminal — tumble table — UMLC — ASYNC — INPUT - line buffer —
message buffer — SWITCH — output buffer — TELENET — BLU — UMLC
— output vector — Telenet to remote host — (operations in host) — return
data through Telenet — tumble table — UMLC — BLU — TELENET —
message buffer — SWITCH — output buffer — OUTPUT — ASYNC — UMLC
— output vector — terminal.

7.7 PROCESSES IN THE 716

In the sections on the software in the 6000 mainframe, the terms ‘slave job’,
‘job’, and ‘module’ were used to describe various procedures and processes
within the system. In this chapter the term ‘procedure’ has been used to discuss
the functions of the various items of software which constitute the overall
communications software in the 716. It is appropriate to consider at this stage
the processes within the 716 (process being defined as the execution of a program

with a given set of data).

7.7.1 CIU

There is a single process which maintains the computer interface unit. All data to
and from the computer interface unit is handled by this single process.

7.7.2 Input Segment of UMLC

There is an instance of this process for each physical line controller (UMLC or
LSMLC).

7.7.3 Output Segment of UMLC
There is an instance of this process for each line speed.
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7.7.4 DTSS
There is one instance of this process for each user (other than those users entering
via Telenet).

7.7.5 Telenet
There is one instance of this process for each active Telenet line into the system.

7.8 LOADING THE 716 SOFTWARE [7], [8]

The 716 software performs a variety of consistency checks as part of its operation.
If one of these fails the 716 sends a reload request message (102) to TCFACE.,
On receipt of the message, TCFACE runs the TCL monitor via Login. If the 716
fails to respond to TCFACE at any point (for example, when the system is
started at the beginning of the day and the 716 is not running for some reason),
TCFACE initiates a reload sequence.

The TCL monitor issues a FORCED READ (one of the commands to the
CIU) to get the first 512 words of the 716 memory. Following this the 716
enters its bootstrap program and then waits in an idle loop for something to
happen. TCL then issues a FORCED WRITE to load the load/dump program
(CLOAD) into the 716. This causes the 716 to re-enter the bootstrap and exit to
CLOAD.

In the meantime the TCL monitor reads the 716 machine conditions and
the setting of sense switch 2, and then procedes to read the remainder of the 716
memory. Depending upon the setting of sense switch 2, TCL now loads either
the current TCC operating software or the previous version of the software. The
loading is check summed by both CLOAD in the 716 and by the TCL monitor.

The 716 is set running and it checks the setting of sense switch 3, transferring
either to the 716 Executive or to the debugger.

The TCL monitor files the TCC memory dump file in DUMPCAT. Every
fifteen minutes, BAKMON checks to see if there are any files in DUMPCAT, and
if so runs the dump formatter to produce a formatted dump on the printer.
TCFACE waits for a special interrupt from the TCC to signal that communication
can continue.

Fig. 7.10 illustrates the above sequence of events.
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Fig. 7.10 — 716 reload sequence.
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CHAPTER 8

Operations

The object of this chapter is to elaborate on the interface to the operating
system seen only by operators and systems programmers. Since both these groups
of people are ultimately responsible for the efficient, secure running of a system
and to some extent for the reliability of the system, this aspect of operating
system design is very important and yet neglected by almost every text on
operating systems.

8.1 SYSTEM STARTING

A system start-up is termed a ‘boot’ or ‘bootload’ since the operator at some
point presses the button labelled ‘BOOTLOAD’ on the console. There are a
variety of boots which can be performed depending on the situation. There
are a number of reasons for booting the system.

8.1.1 Reasons for booting the system

The system must be booted at initial installation or on installing a new release
of the system. This situation is described in section 8.3. After a field engineer
has had the machine to perform some form of maintenance or after some other
operating system (such as GECOS) has been in use, a boot must be performed.
The system must be rebooted after a configuration change (such as a device
going down or coming back on-line). The system is not designed to run continu-
ously for more than a few days: a time counter overflows in six days. The
normal mode of operation is to shut the system down daily and follow this
sometime later with a boot. Finally, if the fragmentation of storage on discs
becomes excessive, it is necessary to run a master-mode purge and following this
a boot is required.

8.1.2 Disc boot

The normal procedure used to start up DTSS following a normal shutdown (see
section 8.2) is a one-card boot. It is not possible to boot directly from a disc,
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only a card reader or tape drive may be used as a boot device. During tape
start-up, the Executive creates and punches a single card which may be booted.
This card, when booted (that is, when the BOOTLOAD button on the operator’s
console has been pressed), will read a disc boot program from a portion of the
reserved area of the disc. The disc boot program reads the Executive into memory
from the reserved area and transfers to the beginning of a large piece of it called
the disc start-up (DSTART). The functions performed by DSTART are as
follows:

1. Checks checksums on material just read in from reserved area by disc

boot program.

2. Checks control CPU fault vector address.

. Determines memory size and initializes information used to allocate

space (for example, for swapper).

4. Checks to be sure all processors have a consistent view of memory.

. Initialises interrupt vector and various tables for physical I/O.

6. Reads in core catalogs, most importantly the MFD, making sure that
checksums match.

7. Reads page tables and checks checksums in case system was shutdown
previously without doing a protect. Uses bad checksum as flag that page
table may be invalid. May result in CHECKSUM ERROR messages.
These messages may also result if packs were mounted on the wrong
drives. The operator is asked to verify correct pack locations. If previous
shutdown was unclean, a PURGE will be necessary to make new page
tables.

8. Resets page tables for devices with preferences lower than 3 to indicate
that all storage is free. Pref O is used for spare packs, Pref 1 is used for
swapping, and Pref 2 is used for high-speed scratch.

9. Initialises various variables and starts various continuous tasks. For
example, the timed task which displays statistics.

10. Deletes file with preferences less than 3 from core catalogs (they may
be catalogued only in core catalogs). This is because the associated
storage was freed.

11. Catalog entries for various special catalogued files are created. Most
importantly, entries are made in :PERCAT for all non-allocatable
devices, for example, printer, tapes, 716’s.

12. At this point Disc Start-Up transfers control to a lower section of
memory and reads Slave Loader from the disc into the area of memory
just occupied by the previous portion of Disc Start-Up.

13. The job table is then initialised to make it look as if Slave Loader is
already running. A flag is set, however, which prevents jobs from
actually running.

14. ‘EXEC UP”’ is displayed on the console.

w

1%
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15. At this point, the Executive simply waits for something to happen,
since it tells the operator to enter the data and time. When the operator
enters the date and time, the global flag is reset and Slave Loader is
allowed to ‘continue’ running.

16. Disc Start-Up is also entered after a ‘crash’. When entrance is from
Crash/Restart, a flag is set such that Disc Start-Up will skip certain
functions, such as reading in core catalogs from the disc. Also, SYSTEM
CRASH is displayed instead of EXEC UP and the operator need not
enter the date and time.

8.1.3 Tape boots
There are three types of tape boots — a cold boot, a warm boot with patches,
and a warm boot.

The cold boot procedure, and the associated full logical load, is used when it
becomes necessary to reload the entire DTSS file structure, including the system
software modules. A cold boot is necessary following a system crash which
destroys critical data on the disc, when a new system is being created, and may
also be run from time to time to obtain more efficient allocation of system
storage. The cold boot procedure is described in section 8.3.

A warm boot is a subset of a warm boot with patches and is primarily used
as a substitute for a disc boot if for some reason the card-reader is not available.

A warm boot with patches is used whenever the configuration is changed
or if the Executive needs to be patched. The patches and configuration changes
can be entered from the card reader or the console. Two tapes are used in the
operation — a warm boot tape and a scratch tape (which becomes a load tape).
The IOMTBOOT program (initiated by the BOOTLOAD button) copies the
warm boot tape to the load tape applying the patches and taking account of
the ENV deck information. The load tape is the one used to do a warm boot
without the use of the card reader. After the creation of the load tape, the
Executive and Slave Loader are read from it into memory and control is trans-
ferred to the Executive Tape Start-Up (TSTART), which performs the following
functions:

Configuration Checks:

1. Checks IOM.
Ensures that system was booted from IOM Zero (IOM Number Switches).
Checks Mailbox area Location (IOM Base Switches).
2. Checks IMW Area Location (Interrupt Base Switches).
Checks Fault Vector Address on Control CPU.
3. Polls all Memory Ports.
Makes sure that unused ports are masked off.
Makes sure there is only one IOM.
Counts Non-Control Processors, making sure there are not too many.
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4. Computes Memory Size.
5. Adjusts for Extended Memory and other optional features.

Reads and processes Environment (ENV) deck (see below).
Data Control Word (DCW) Lists are set up for Crash/Restart.
Reserved Area on (secondary) system device is written to contain:

. The Executive itself.

. Disc Boot Routine to read in Executive.

. Slave Loader.

. DCW Lists for Crash/Restart.

. :ENVINFO ( a copy of the environment file).

v b WN -

A Disc Boot Card is punched.
A disc boot is simulated.

8.1.4 Environment file

As noted above, memory size and system controller configurations are determined
at boot time. The configuration of the IOM is however specified by an ENV file.
Since the ENV file historically was held as a card file, the literature talks of ENV
decks and ENV cards rather than ENV files and ENV records. A typical ENV
deck is shown below:

ENV INSTALLATION XYZ

ENV CONFIGURATION HIS 66/20,192K MOS MEM

ENV CTY 020722,020723

ENV PERCAT TYPE=CONSOLE,PREFIX=/1

ENV PERCAT TYPE=READER,PREFIX=/3

ENV PERCAT TYPE=PRINTER,PREFIX=/120063

ENV PERCAT TYPE=MPC,PREFIX=MP00,ACCESS=457777
ENV PERCAT TYPE=TAPE9,PREFIX=/2

ENV PERCAT TYPE H716,PREFIX=/6

ENV PERCAT TYPE MSU451, ACCESS=457777 MAP=MSU451
ENV PERCAT TYPE MSU451,ACCESS=457777

ENV PERCAT TYPE=MSU451

ENV DEV0O1 TYPE=CONSOLE,PDA=0037,UNIT=00

ENV DEV04 TYPE=H716,PDA=0122,UNIT=02

ENV DEV06 TYPE=READER,PDA=0131, UNIT=00

ENV DEV0O7 TYPE=PRINTER,PDA=0130,UNIT=00

ENV DEV10 TYPE=TAPE9,PDA=0120,CODE=4,UNIT=01
ENV DEV11 TYPE=TAPE9,PDA=0220,CODE=4,UNIT=02
ENV XBARO1 1014 1115121613 17

ENV DEV30 TYPE=MSU451F,PDA=1X01,PREF=6

ENV DEV31 TYPE=MSU451F,PDA=02X01,PREF=6

ENV DEV32 TYPE=MSU451F PDA=03X01,PREF=6

ENV DEV33 TYPE=MSU451,PDA=04X01

ENV DEV40 TYPE=MPC,PDA=0020,FIRM=MTP601,UNIT=20
ENV DEV41 TYPE=MPC,PDA=0010,FIRM=MSU451,UNIT=10
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ENV DEV44 TYPE=MPCPDA=0030,FIRM=URC002,PORTS=U203,UCRP,UNIT=30
ENV DEV70 TYPE=MSU451C,PDA=770030,PREF=4,SUFFIX=C0

ENV PHYSDEV TYPE=MSU451,RANGE=16646

ENV SYSDEV  SECOND=30

ENV SCHEDULE SWEEP=0

ENV SCHEDULE MAXFORCE=1,MAXSWAPS=2

ENV SCHEDULE DECAY=375341217200,NCQRATIO=200,CRUNCHER =41

ENV CHARGES CPU=200000,CORE=600000,I/0=310000,I0TIM=0

ENV SCHEDULE CPU=20000,CORE=400000,1/0=60000

***EOF

The CTY card indicates the physical lines of the control terminals. The
PERCAT cards are used to generate entries in PERCAT, the peripherals catalog.
The name of each peripheral as it appears in PERCAT is a compound of the
PREFIX, UNIT and SUFFIX fields. The ACCESS field is used to generate the
ACCESS field in PERCAT. The DEV cards describe the type, location on the
IOM and other aspects of the devices. The PDA field (peripheral device address)
is of the form xxyy where xx is the device number on the channel and yy is the
channel number on the IOM, or is of the form 7700dd where dd is a pointer to
device card DEVdd, or is of the form xxXbb where xx is the device number and
bb is a pointer to cross bar card XBARbb. Thus, DEV10 is a 9-track tape on
channel 20 on the IOM and is device 1 on that channel. DEV41 is a controller,
is device O on channel 10, its firmware is in the file OPCAT:MSU451 (MSU451
is the Honeywell product number for a moving head disc pack system). DEV30-
DEV33 are four MSU451 disc drives. DTSS regards disc drives as entire packs
(MSU451 as in DEV33), as file storage (MSU451F as in DEV30), or as center
tracks (MSU451C as in DEV70). The PHYSDEYV card defines the range regarded
as center tracks (forty tracks starting at the octal address specified). The PREF
field indicates the preference class (see section 4.3). Thus DEV70 is the catalog
(or center) tracks of all the MSU451’s starting at DEV30 (indicated by PDA
770030) and going in sequence (that is, DEV30, DEV31, DEV32, DEV33) and
that it will be used for preference 0-4 files.

The XBAR card specifies logical channel numbers. The MPC provides a
number of logical channels over a single physical channel. The configuration
described in the above ENV deck is a dual channel system as shown in Fig. 8.1.
In this, channel 10 is addressable as 4 logical channels 10-13, and channel 14 as
14-17. Thus DEV30 has a number of legal peripheral device addresses, namely
0110,0111,0112,..., 0117, that is, device 1 on any of channels 10-17.

The SYSDEV card indicates where the Executive will write the reserved
area (see section 8.1.3 above — TSTART), in this case on device 30 (DEV30).
The SCHEDULE cards are used by the installation to tune the scheduler. The
CHARGES card specifies the ratios for the changing algorithm.

If tape drive number 2 became inoperable, the required changes to the
ENV deck would simply be to delete card DEV11. If the MPC which provides
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channel 10 and its associated logical channels became inoperable, the changes
required would be to substitute a new XBAR card of the form:

ENV XBARO1

141516 17

If at some point, four more MSU451 drives are added, and that the file
tracks are to be preference 5 and the catalog tracks are to be preference 2, with
the fourth drive a second spare. The changes to the ENV deck would be the

addition of the following cards:

ENV DEV34 TYPE=MSU451F,PDA=05X01,PREF=5
ENV DEV35 TYPE=MSU451F,PDA=06X01,PREF=5
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ENV DEV36 TYPE=MSU451F,PDA=07X01,PREF=5
ENV DEV37 TYPE=MSU451,PDA=10X01
ENV DEV71 TYPE=MSU451C,PDA=770034,PREF=2,SUFFIX=Cl

8.2 SYSTEM SHUTDOWN

A typical sequence of events for system shutdown is as follows. The message and
warnings system is run and users are informed that the system is going down at
some time in the future. At the appropriate time, the operator types DEDICATE
to OPMON, to restrict use of the system to users who are under OPMON, and
the following sequence of events:

1. Operations Monitor writes a DED command to Login.

2. Operations Monitor writes a DIS ALL command to TCFACE.

3. Operations Monitor writes an ENA command to TCFACE specifying the
two current control lines.

4. Login responds to Operations Monitor’s DED command by writing a
DED command to each monitor that is running.

5. When a given monitor receives Login’s DED command, it writes accumu-
lated billing data for each user that it is servicing to Login and prints
SYSTEM CLOSED at each user’s terminal. It then closes all user files and
terminates. Operations Monitor ignores Login’s DED command.

6. Login writes ‘OFF AT XX:XX’ to each user’s terminal communication
file as it is returned from a terminating monitor, and closes the slave end
of each such terminal communication file.

7. TCFACE, in response to Operations Monitor’s ENA and DIS commands,
ignores all ringing phones except on the two control lines specified by
Operations Monitor. TCFACE closes the master end of each terminal
communication file which is returned to it, and directs the TCC Executive
to disconnect each terminal involved.

8. As a result of the dedication procedure, users not connected with
Operations Monitor receive:

SYSTEH CLOSED

OFF AT XX:XX

messages on their terminals and are disconnected from the system. Unless
a user is on one of the two current control lines, he is subsequently
unable to connect with the system.

At this point the operator runs an incremental Logical Dump to dump all
files modified since the last dump, and if the schedule calls for it, a full Logical
Dump to dump the entire DTSS file structure to tape.
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Next a system called DAY is run to produce monthly and/or daily statistics
on the printer. A system called SHUFFLE may be run next to reorganise disc
storage in a more efficient manner.

At this point the operator types PROTECT to OPMON which initiates the
shutdown of DTSS. The following sequence of events occurs:

1. Operations Monitor writes a DIS ALL command to TCFACE, causing
TCFACE to ignore all ringing phones. Thus no additional users may sign
on to the system.

. Operations Monitor writes a PROTECT command to Login.

3. Login writes OFF commands to all monitors and sets a one-minute

timer.

4. In response to Login’s OFF command, all monitors, including Operations
Monitor, write accumulated billing data to Login, close all user files, and
terminate.

5. After one minute, Login aborts any monitors still running and sets a
thirty-second timer.

6. After thirty seconds Login terminates, with termination access set to
zero. TCFACE then terminates, signalling the DTSS Executive to shut
down. The Executive writes its storage allocation tables, core catalogs,
and other relevant information out to permanent storage and prints
‘SYSTEM PROTECTED’ on the machine room logging device.

N

All of the above shutdown steps, from the initial message to users telling
them the system is going down in, say fifteen minutes, through to the PROTECT
command can be carried out by a PERFORM file without operator intervention
other than loading dump tapes.

The operator them communicates with the Executive through the system
console. The next action is to perform a consistency check on the filing system
and reconstitute the free-space tables. This is done using the master-mode
PURGE command. Following this the operator may type OFF if the system is
to be used for anything other than DTSS, in which case a disc boot will be
required some time in the future, or ONN which is equivalent to OFF followed
by a disc boot.

Following OFF or a boot the operator, and other users, can sign-on. The
first job is to type OPURGE to OPMON. The Purge module (so called since
before the archiving system one of it’s functions was to unsave user files which
had not been used since a given date) creates a file of storage information used
by the billing program to charge users for the file storage they use.

Operations Monitor runs the Purge module using the Simple Monitor-Edit
Interface. Operations Monitor sets the following special run parameters for the
Purge module:

1. Infinite catalogued and scratch storage quotas.
2. Maximum run-time.
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3. Job access to all files and catalogs in the catalog tree.
4. Large state vector and load/dump job type.
5. Maximum core size if the system is dedicated.

Finally the operator runs the billing program to produce the billing files for
the day.

8.3 SOFTWARE RELEASES

The Product Release System is used for two purposes:

1. To export the current package of software products for updates at running
DTSS installations.
2. To install the operating system on new customer computers.

Both updates and installations may be accomplished using the same Software
Tape Set. Each Software Tape Set contains a fully integrated and tested version
of the Dartmouth Time-Sharing System.

DTSS releases are numbered sequentially as Release 01, Release 02, Release
03, etc. A particular release is referred to as RELXX where XX is the release
number. This scheme is used to classify software in the Product Release Catalogs
which are saved in the Master User Directory.

The Software Tape Set included with each release package consists of four
different types of magnetic tapes:

Warm Boot Tape

Slave Loader Input Tapes
Product Release Tape
Total System Tape

The Warm Boot Tape contains the latest version of IOMTBOOT, the Executive
and Slave Loader. It may be used to perform either a cold boot or a warm boot
of the system. Patches to be applied to Executive or Slave Loader may also be
on this tape. .

Slave Loader Input Tapes contain working copies of the rest of the system
software. Slave Loader Input Tape I (SLT I) loads the DTSS operating system,
while SLT II loads :DLIBRARY and its sublibraries. Slave Loader Input Tape
(SLT) I will be loaded during the initial boot sequence using the Slave Loader
LOAD Hn command. Slave Loader will also read patches from SLT I and apply
them to the specified system software. The system will then be protected and
re-booted via the Executive PROTECT and ONN commands. At this time the
next Slave Loader Input Tape will be loaded. This procedure is repeated until
all Slave Loader Input Tapes have been loaded.

The Product Release Tape contains only those files necessary to create
Warm Boot and Slave Loader Input Tapes. It is a Logical Dump of user group
*RELXX (where XX is the current release number). The user catalogs on this
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tape contain just the binaries and sources that will be catalogued in the MFD
by Slave Loader. Product Detail Files in each catalog specify all files necessary
to create the Warm Boot and slave Loader Input tapes. The Product Release Tape
is loaded using Logical Load after the unmodified system is up and running.
It will be used to create a modified version of DTSS.

The Total System Tape contains all official DTSS software products —
binaries, sources, assemblies, alter files, symbol table files, detail files, acceptable
tests, etc. This tape is created using LUPDATE and contains the same user
catalogs as the Product Release Tape, but in complete form. When re-assembly
or listing of a module is required, the module’s Product Release Catalog must be
loaded from the Total System Tape using Logical Load. Some site-specific
modifications must be handled this way. Other modifications can be applied to
the binaries loaded from the Product Release Tape by using the DTSS Patch
File, which contains all system patches to be applied by Slave Loader at boot
time. Unless a module must be re-assembled or a listing produced to re-locate
patches, it should not be necessary to load its catalog from the Total System
Tape; the bulk of the software binaries comprising the Warm Boot and Slave
Loader Input Tapes will be loaded from the Product Release Tape.

8.3.1 Product Release Catalogs

The Product Release Catalogs on both the Product Release Tape and the Total
System Tape are classified as standard DTSS user catalogs. The REL supergroup
in :MUD contains all releases of DTSS software, thus serving as both a loading
location for the new version and backup facility for previous versions. :MUD:REL
contains a user group catalog for each release of DTSS: user group RELO1
contains all Software for Release 01 and user group RELO2 contains all software
for Release 01, and so on.

Within each group catalog, user catalogs serve as export mailboxes for indi-
vidual modules. The last three digits of the user catalog denote the module code.
Thus user catalog *REL01056 contains the version of SIMON (module code
056) shipped in Release 01 and user catalog *REL02056 contains the version
of SIMON shipped in Release 02. Module codes are recorded in SYSLIB***
:SOFTWARE.

Each Release Catalog on the Total System Tape contains all files necessary
to produce a binary copy of its module. Also included are information and
documentation files concerning the use, requirements and history of the module.
File types are coded by a prefix letter followed by a dot () followed by as much
of the module name as will fit in the remaining six characters. For example,
B.EXEC is the binary file for the Executive; S.LUPDAT is the symbol-table
file for LUPDATE. The source file for a module is the only file whose name
does not follow the dot convention: source files bear the module name. So
*RELO1005:BAKMON is the source treename for the Background Monitor
shipped in Release 01. Prefix letters have the meanings given in Table 8.1.
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Table 8.1.

Module name

Source file

A.<module name>
B.<module name>
D.<module name>
E.<module name>
I. <module name>

S. <module name>

Alter File

Binary File
Documentation File
Error File
Information File

J. <module name> | Background Job File
L.<module name> | Listing File

P. <module name> | Perform File
R.<module name> | Product Detail File

Symbol Table File
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" In general, Release Catalogs loaded from the Product Release Tape contain
only B. and R. files (there are exceptions such as MSTAT and :DLIBRARY
which require that sources be written to the Slave Loader Input Tape). Only
the Total System Tape contains the complete set of files for each Product
Release Catalog.

8.3.2 Product Detail Files

The 'R.’ file in each Release Catalog is the Product Detail File for the module.
It provides information used to create Slave Loader Input Tapes. Each line of
the detail file begins with a command followed by a list of arguments. These
commands will be translated into Slave Loader commands in the process of
creating the STAPEMKR input file. STAPEMKR will write the translated
commands and the specified files to the Slave Loader Input Tapes. Legal com-
mands for Product Detail Files are:

CATALOG Catalog a catalog
UPDATE  Catalog (or replace) a file
INSTALL Catalog (but do not replace) a file

ERASE Erase a file or catalog
PATCH Patch a file
FILE Insert a Product Detail File

NOTE Comment follows

The following command formats apply to Product Deatail Files. Arguments
enclosed in <angle brackets> are required; arguments enclosed in [square
brackets] are optional:
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1. CATALOG<treename >;<accesses >;<max>[;<entry count>]

Creates a catalog with the specified <treename>,<accesses>and catalog
storage <max>. If an <entry count> is specified, it will be used in
allocating storage for catalog entries. Otherwise, a default value of ten
will be used. If the catalog already exists, its accesses will be changed to
those specified and, if the present catalog storage max is less than that
specified in the <max> field, it will be raised accordingly. Example:

CAT :DLIBRARY:DATALIB;41100001100;100000;200 'SYSTEM
SUBLIBRARY

. UPDATE <source location>; [<desination treename>>];

[<accesses>] [;<pref> [;<aloc>]]

Causes the file named in the <source location> to be catalogued with
the <desination treename> and <accesses> specified. If the file is
already catalogued, it will be replaced. The <pref> field denotes the file
preference to be used and the <aloc> field denotes the preallocation
length. If these fields are not supplied, the default preference will be
six and the default preallocation length will be zero. The <source
location> field usually refers to a user catalog in the current release
group. A <source location> of *056:B.SIMON is valid since the '*'
will be replaced by *RELXX when the translator program (DETAIL)
is run for Release XX. Example:

UPD *006:B.BASIC;: SMSYSCAT: BASIC;010100411161 'BASIC
COMPILER

Some update commands may have no <desination treename> or
<accesses>. Such lines are used to flag files which must be catalogued
on the Product Release Tape. For example, the lines:

UPD *026: B.EXEC;;'EXECUTIVE BINARY
UPD *026: R.EXEC;;'EXECUTIVE PRODUCT DETAIL FILE

appear in the Product Detail File for the Executive and specify that the
files names should be placed on the Product Release Tape.

. INSTALL [<source location>];<desination treename>; <accesses>>

[;<pref>[;<aloc>]]

Causes the file named in the source location to be catalogued with the
specified <desination treename> and <accesses>. If the file already
exists, it will not be replaced (however, the accesses will be changed
to those specified). If no <source location> is specified, a zero-length
file will be catalogued. <pref> and <aloc>> are the same as for the
UPDATE command. Examples:
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INS #235:DEDFILE;: BAKCAT:MUXCAT:DEDFILE
;0410000447020 'DEDICATE FILE
INS ;: DUMPCAT:ALGOL;006001407001 'DUMP FILE

4. ERASE <treename>

Causes the file or catalog with the specified treename to be erased.
Example:

ERA :OPCAT:OPMOVE 'DELETE OBSOLETE SOFTWARE

5. PATCH <treename>

Causes the file with the specified treename to be patched. Location and
contents of the patch or patches should follow the command line. If no
patches are included, the module will not be patched. Example:

FAT :HON:BAK ‘Patch out G6COS sinulator requirement
007241 000000011000 “(NOP 0) OK if GCOS source can’t be erased
025261 025264710000 “(TRA 35264) DR if no GCOS

CAT:S0URCECT

Temporary patches or site-specific modification patches are put in the
DTSS Patch file only, so that the changes made to the system can be
identified.

6. FILE <treename>

Causes the specified file to be used as an insert file. This command is
used in the Master Product File to name the Product Detail Files to be
used for creating the Slave Loader Input Tapes. Example:

FILE #001:R.ALGOL “Insert Algol detail file

7. NOTE <comment>

Used to place a comment on a line by itself. Example:
NOTE THIS IS A COMMENT

A sample product detail is shown below:
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R.HUXHON 19 JUL 77 17:45

CAT#235;457000057000; INFINITE; 20 “Product catalog

UPD #235:B.HUXMON; :HON:MUX;010077411240 “Binary

FAT sMON:HUX “Patch DXPLRTF to accept specials
000001 000100000002 “Foint to fake full specials stack
000020 777777777777 “No interrupts till we‘re ready

CAT :BAKCAT:MUXCAT;411000415004;4096;20 “HUXHON system catalog

INS *235:DEDFILE; s BAKCAT:HUXCAT:DEDFILE; 041000447020 “Dedicate file
INS § :DIUMPCAT :MUXHON;006001407001 “Dunp file

UFD 5 :DUMPCAT: . HUXNON;; “Detail file

8.3.3 Product Control User Number
The Product Control User Number is *RELXX000. The Product Control User

Number is validated for all permissions. It is used to create the modified Slave
Loader Input Tapes. The following is a list of files in *RELXX000:

DOCUMENTATION

PRODUCT  Alphabetised list of products shipped.

NPRODUCT Numerical list of products shipped.

SPECIAL List of files not on Slave Loader Input Tape.

HOLD List of products being held until next release.

OBSOLETE List of products no longer being shipped.

REPORT LUPDATE report of Total System Tape.

FORMREP  Formatted LUPDATE report of Total System Tape.
PRTAPE Catalog of *RELXX as dumped to the Product Release Tape.
SOFTWARE List of DTSS software modules (produced by RELPRINT).
UPDATED  List of modules modified since last release.

PrRODUCTION

DETAIL DXPL program to create STAPEMKR input file from Master
Product File.

B.DETAIL  Binary version of DETAIL.

MASTER Software Master Product File. Inserts Product Detail Files for
the Desired DTSS program products. Converted by DETAIL
into SLT1.

NMASTER  Same as MASTER, for NON-EIS sites. Converted by DETAIL
into NSLT1.

DLIBMAS  Master Product File for :DLIBRARY and sublibraries. Con-
verted by DETAIL into SLT2.

DLIBMAS2 Same as DLIBMAS, for 7-track sites. Contains only
:DLIBRARY insert call. Converted by DETAIL into NSLT2.

DLIBMAS3 Same as DLIBMAS, for 7-track sites. Contains only sub-
library insert calls. Converted by DETAIL into NSLT3.
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PATCHES  DTSS Patch File. Inserted by Software Master Product File,
so contents are written to Slave Loader Input Tape I. Patches
apply to binaries loaded from this tape.

WBT STAPEMKR input file for Slave Loader Input Tape L.

NWBT Same as WBT, for IOC systems.

SLT1 STAPEMKR input file for Slave Loader Input Tape II.

NSLT2 Same as :DLIBRARY portion of SLT?2, for 7-track sites.

NSLT3 Same as sublibrary portion of SLT2, for 7-track sites.

SMCORCAT The :SMCORCAT list to be catalogued automatically in
:SMSYSCAT.

UTILITY

FSTATFIX  Used to initialise :CATBV:FSTAT in an emergency.

ICLEAN Perform file reduces a Product Release Catalog to only files
specified by the Product Detail File.

SCLEAN Same as .1CLEAN, handles five catalogs at once.

CLEAN DXPL program executed by above perform files.
B.CLEAN Binary version of CLEAN.

.SCL Perform file used in CLEAN procedure.

XCL Program executed by .SCL.

8.3.4 Procedures for updating DTSS
The procedure is divided into three phases:

1. Loading the unmodified system.
2. Creating and loading the modified system.
3. Integrating the modified and official systems.

Loading the unmodified system

The system is first protected using OPMON’s PROTECT command. A Cold Boot
Patch Card and the ENV deck are placed in the card reader. The DTSS Warm
Boot Tape and a scratch tape with write ring are mounted, and the INITIALIZE
and BOOT buttons on the console are pressed. The EXECUTIVE and Slave
Loader will be loaded from the Load Tape.

The Slave Loader Input Tapes are mounted and Slave Loader is run, and the
software will be loaded and finally DTSS should then begin operating.

Turning on a control-line terminal will cause the DTSS greeting to be printed
on the terminal. Since a cold boot has been performed and no :MUD was loaded
from the Slave Loader Input Tapes, the operator will be automatically signed-on
to OPMON with the MFD as his current catalog. Running LOAD and typing AC
*RELXX where XX is the current release number, mounting the Product Release
Tape when Logical Load asks and finally protecting the system and typing ONN
to initialise :MUD will produce a running Unmodified System.
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Creating and loading the modified system

All site-specific alters and patches are consolidated. Product Release Catalogs
from the Total System Tape for modules that require re-assembly or relocation
of patches are loaded and re-assembled and/or listed using the 'J.’ files in the
Product Release Catalogs. All site-specific patches are put in the Patch File
*RELXX000:PATCHES. The Master Product File is edited to delete any modules
not being updated. The program XRELXX000:B.DETAIL is run and the output
file will contain a STAPEMKR file. STAPEMKR is run to create Slave Loader
Input Tape I.

DTSS is then cold booted using the new Warm Boot Tape. All modified
Slave Loader Input Tapes are loaded together with all those not requiring
modification. Logical Load is then run from a control-line terminal and the
Product Release Tape is loaded. This is followed by a disc boot using ONN and
:MUD is initialised.

Integrating the modified and official systems

There are two recommended ways of integrating the Modified and Official
Systems to complete the update. If the system has a large number of site-
maintained programs and files scattered throughout the MFD, the Modified |,
System is warm booted over the Official System. This forfeits one major advantage
of the release, namely the cleanup of unnecessary files. Such files must be
unsaved by hand. But if the system has few or no site-maintained programs
and files, the Modified System is cold booted, then :MUD is loaded from the
current Dump Tapes.

8.3.5 Procedures for installing DTSS

One critical difference between updates and installations is that often the Front-
End Processor on new systems is not working. This necessitates installation under
the Front-End Simulator (FRESIM). To install DTSS under FRESIM, the steps
outlined earlier for loading the unmodified system are followed. When the
last Slave Loader Input Tape has been loaded, the following steps are taken:

The system is protected using the Executive PROTECT command. Typing
ONN will bring the EXEC up again. Typing LOAD T will force Slave Loader
to take commands from the console.

Entering the following records on the console:

UFD  :D-30FACE:TCFACE;010000411777 (EOM)

WITH :D-30FACE:D-30FACE (EOM)
REF :D-30FACE:D-30FACE (EONM)
WITH :D-30FACE:FRESIN (EON)
#%+EQF (EON)

will bring up the Front-End Simulator using the console as a terminal.
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Typing RUN :D-30FACE:FCFACE#ATT will bring DTSS up. Since no
:MUD exists, the operator will be signed in to OPMON with the MFD as his
current catalog.

LOAD is run to load the Product Release Tape. When running under
FRESIM, LOGIN uses :XSYSCAT as the MFD in which it searches for :MUD user
catalogs. When the load is finished, FILEMOVE is run to move :MFD:MUD to
:XSYSCAT:MUD.

8.4 OPERATOR INTERFACE TO BAKMON

BAKMON runs jobs which are not connected to time-sharing terminals, and
allocates processor time and peripherals to these jobs. Normally, BAKMON
does this automatically, and operator intervention is required only for the
handling of input and output materials. BAKMON does, however, accept one
control terminal to provide an interface with the system operator. Via this
interface the operator may check the status of jobs being processed, relinquish
and seize control of peripherals, and regulate the flow of jobs. This section
describes BAKMON’s operator interface.

To establish communication with BAKMON, the system operator signs-on
on a control line and types:

HON BAK

The ABORT command causes the Background Monitor to abort the specified
job. The following message is sent to the user execution report:

JOB ABORTED BY OPERATOR

BAKMON automatically checks the background submission catalog every
fifteen minutes for new jobs to be processed. It also checks the submission
catalog every time a user submits a job from a time-sharing terminal.

In addition, BAKMON can be manually instructed to check the submission
catalog via the AWAKE command. This is useful when the oeprator wishes
BAKMON to begin processing immediately those jobs that have been submitted.

The maximum number of non-BMC activities that BAKMON will run at any
one time is determined by an internal job slot counter. BAKMON re-adjusts this
job slot counter every fifteen minutes according to the number of users connected
to the time-sharing system; as more users sign-on to the system, the counter is
lowered and fewer background jobs are run. BMC jobs are exempted from this
constraint because they require a very small amount of memory, and at any
given time only one BMC job may be in execution for each peripheral; thus
they place a very small load on the system.

The JOB command causes BAKMON to reset the job slot counter to the
specified value. For example, if the operator types:

JOE 5
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the job slot counter is set to five and the Background Monitor will run a maximum
of five non-BMC activities simultaneously. Note that the core count set by the
operator is not permanent; it will be reset automatically in fifteen minutes or
less.

The GET command causes BAKMON to take control of the specified
peripheral. If the peripheral is busy in foreground, the monitor will respond:

FERIFHERAL <peripheral abbreviation> BUSY

The KLIMIT command resets the limit on memory size for jobs submitted
by users with super-large-core permission. (All other jobs have a fixed memory
size limit set by the user’s validation permissions.) Currently, BAKMON will not
set the super-large-core limit below 32K or above 128K, if no KLIMIT command
has been given, the memory size limit for both types of job is 32K.

If a job submitted by a user with super-large-core permission requests a
memory size greater than 128K, BAKMON will abort it; if the job requests a
memory size less than 128K but greater than the current super-large-memory
size limit, the job will be suspended until the operator specifies a large enough
memory size limit via the KLIMIT command.

The operator may determine of there are any unfulfilled requests for large
memory size via the RLIST command.

The OFF command causes BAKMON to terminate. Upon receiving this
command, the monitor will cease to accept new jobs from the SUBMIT catalog
and will halt execution of all running jobs. It will also send a message to the
console typewriter stating which jobs were halted; these jobs will be restarted
automatically when the monitor next comes to life.

The PSTATUS command causes BAKMON to print the status of the specified
peripheral(s). The argument for this command is either a specific peripheral
abbreviation or the argument ALL, which causes BAKMON to print the status
of all peripherals currently under its control. The various possible peripheral
statuses are as follows:

FREE
BAKMON has control of the peripheral, but no job is currently using it.

ALLC OPERATOR (RELEASED)
BAKMON does not have control of the specified peripheral, either because the
monitor never opened it, or because the operator has released it.

ALLC JOB XX, USER: <user number>, PROGRAM: <program name>
The peripheral is currently reserved for or being used by the stated job.

In addition to these statuses, there are two special variants of the FREE
status, which are supplied only for tape handlers:
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FREE WITH UNUSED SCRATCH TAPE BAKSx

The named background scratch tape is mounted at load point, and will be
assigned to the next job that requires a scratch tape. The tape may be dis-
mounted by releasing the handler via the RELEASE command.

FREE WITH SAVED TAPE FOR JOB XX, USER: <user number>,
PROGRAM: <program name>

Tape handlers will maintain this status only for brief periods of time, so it is
unlikely that this message will be seen frequently. It indicates that the handler
is available for use by another job but that the specified job will soon again
perform operations on the tape.

The RELEASE command causes BAKMON to relinquish control of the
specified peripheral. If the peripheral is not in use, it is released immediately;
if a job is using the peripheral, it will not be released until the current activity
of that job has been completed. When the specified peripheral has been released,
BAKMON logs the following message to the console typewriter:

FERIFHERAL RELEASED: <peripheral abbkreviation>

The RLIST command causes BAKMON to output a list of the resources for
which the specified job is waiting. This is printed in the format:

JOB XX: <number> <resource 1> (<device list>)
<number> <resource 2>
CORE SIZE <size>
RUN TIME <time>

For example:

JOR 03: 1 PRINTER
2 TAPE HANDLER(S) <¢0,3,4,3)
1 CORE UNIT(S)
CORE SIZE 144000

It should be noted that a job never seizes any resources until it can get all of
those for which it is waiting. Thus, some of the resources specified in response to
the RLIST command may already be available. In the above example, two of the
specified tape handlers and the printer may already be free, and the core size
limit for the given type of job may be above 144000; but because no core units
are available, the job must wait. It will wait until all five of the resources are
simultaneously available.

The RLIST command specifies all resources for which the job is waiting.
The RWAIT command however specifies only those resources for which the job
is waiting which are not presently under the control of BAKMON.

The RTIME command causes BAKMON to print the amount of run time
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that the current activity in the specified job has accumulated. Run time is
printed in the format:

JOB XX: T.TT SEC. RUN TIHE

If the job is not running (that is, no activities are in progress), the monitor
will respond:

JOR XX: NOT RUNNING

RUN <special activity name>
The RUN command causes BAKMON to initiate a special activity. A special
activity is a predefined background job which is run whenever the operator
requests it. The background job description for a special activity is permanently
catalogued in the catalog :BAKCAT:RUNNING.

When the special activity has been initiated, BAKMON logs the following
message to the console typewriter:

SPECIAL ACTIVITY {special activity name> STARTED

On completion, the monitor logs:

SPECIAL ACTIVITY <{special activity name> COMPLETED

A typical special activity is DUMP, and it runs the system Dump Module.
The DUMP special activity is also run by BAKMON every fifteen minutes with-
out operator intervention.

The RWAIT command causes BAKMON to list all jobs which are suspended
because they require the use of peripherals which are not under BAKMON’s
control. The format of each entry in the monitor’s reponse to the RWAIT
command is:

RESOURCE REQUEST FOR JOB XX, USER: <user number>, PROGRAM:
<programname > N <peripheral abbreviation > (<device list>)

For example:

RESOURCE REQUEST FOR JOB 05, USER: HDC51514,
PROGRAM: BACKS
1 TAPE HANDLER (0,3,5)

This message should be interpreted to mean that job 5 needs one tape
handler: either handler 0, handler 3, or handler 5. The operator should therefore
respond by typing GET HANO, or GET HAN3, or GET HANS.
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Note that this same RESOURCE REQUEST message also appears on the
console typewriter (without operator intervention) when BAKMON first realises
that a job requires resources which are not available. The device list contains a
list of devices which would satisfy the request. ~

The STATUS command causes BAKMON to print the status of the specified
job. This status report takes the form:

JOB: XXXXXX, USER: <user number>, PROGRAM: <program
name> <activity type> ACTIVITY <status>

where activity type is one of the following:

FOREGROUND = foreground simulation

RUN = general run

BMC = background media conversion
GCOS = GCOS simulation

SYSOUT = SYSOUT run

ABORT = abort initiated by user

and status is one of the following:

STARTING. The job is just starting up. No activity has yet been initiated.

RUNNING AT LINE LL. The activity at line LL in the user’s background
program is running.

WAITING AT LINE LL. The activity at line LL in the user’s background
program is waiting for resources.

ENDING. All activities have been completed and the job is nearly finished.

ABORTING. An error has occurred during the execution of the job, or the
user or operator has aborted it. The job will soon be removed from the
job stream.

The TELL command allows the operator to write a message to a user’s
background job.

The TLIMIT command has the same format and options as the KLIMIT
command, but is used to limit the amount of time jobs are allowed to run.

The following commands are debugging aids and are not used during normal
operation:

DIE terminate with a memory dump

DIE NDUMP terminate without a dump

DMPURE  declare BAKMON impure

DUMP dump memory location(s)

PATCH patch memory locations(s)

RCHECK check the resource waiting list

SNAP produce memory dump without terminating
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Gordon Bull came into computing by accident.
After graduating in Mathematics from the Univer-
sity of London in 1961, he joined an insurance
company as a trainee actuary. After one month he
concluded that working in an office was not for
him and resigned. Needing a job, he accepted a
post as a research assistant in the Mathematics
Department at Letchworth College, only to find
when he took up the appointment that it wasn’t
mathematics at all, but that he was expected to
design and implement a programming language for
a computer being designed and built by the
college. !n 1964 he moved to the Hatfield Poly-
technic where he has been ever since. He was
involved in the setting-up of the degree in computer
science and the selection of the first major time-
sharing system for education in the UK at Hatfield.

In 1967, in order to gain experience of time-sharing,
he spent six months at Dartmouth College, New
Hampshire, U.S.A., working as part of the team
writing DTSS, which marked the beginning of a
long association with the College. Sandwich
students from Hatfield have spent industrial
periods at Dartmouth, contributing to the system;
and Gordon Bull has returned to Dartmouth many
times for brief visits. He recently spent a year
there as a Research Associate Professor working
for DTSS Inc. as an educational consultant, and
for the college helping with the design of a Masters
Program in Computer Science and with the speci-
fication of the seventh version of BASIC.

He has written four previous books in the com-
puting field, numerous technical papers, and the
chapter on BASIC for Programming Language
Standardisation (edited by |. D. Hill and B. L.
Meek, Ellis Horwood Limited, 1980). Since 1971
he has been actively engaged in the standardisation
of BASIC, initially promoting the need for a
standard and, since 1974, as a member of ANSI,
ECMA and BSI| committees and as a member of
the European Workshop on Industrial Computer
Systems (EWICS) committee, developing real-time
BASIC. He also edits the EWICS newsletter.

He plays squash to keep fit and has been known to
cycle to work (weather permitting)!
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Edited by J. McKENZIE, University College London, R. LEWIS, Chelsea College, University
of London, and L. ELTON, University of Surrey

“well organised volume of particular value to educators interested in computer applications” — G. R.
Brubaker, Illinois Institute of Technology, in Journal of Chemical Education.

D. F. BRAILSFORD and A. N. WALKER, University of Nottingham

This powerful, concise and simple programming language is explained by two pioneers in its
teaching, leading from fundamental concepts, to practical applications by case studies and
examples. Many advanced features are discussed.

Edited by B. L. MEEK, Queen Elizabeth College, University of London and P. M. HEATH,
Programming Manager, Computer Centre, Plymouth Polytechnic

Brings together, in compact and assimilable form, guidance on every aspect of the
programmer’s job, including analysis, design, testing, debugging, ‘tuning’ for greater
efficiency, coping with the limitations of a system, selection of language and the use of
language standards. A summary of good practice for the trainee or the experienced
programmer,

H. SPATH, University of Oldenburg

Presents the current state of the art in practical cluster analysis, introducing and comparing
a wide variety of algorithms used to group together objects of similar characteristics as an
aid to classification and data reduction. Theoretical background included.

M. H. PESARAN, Fellow of Trinity College, Cambridge and L. J. SLATER, Department of
Applied Economics, University of Cambridge

The first complete and thorough published treatment of the practical algorithms based on
dynamic regression theory. Algorithms in the form of four rigorously-tested Fortran
programs suitable for implementation on a wide range of computers are thus now made
available to the financial, statistical, industrial and academic worlds.

LAWRIE MOORE, Birkbeck College, University of London

First-course text in computer programming in a refreshing straightforward style, blows the
dust off the outmoded notion that programming languages such as Pascal, used here as
being the leading introductory language, are formidable. A sound practical and theoretical
pathway, avoiding unfamiliar mathematics, explains concepts, design and structure. Teaches
us how to enjoy computer programming with the skill and pleasure of a craftsman.

Edited by |. D. HILL, Division of Computing and Statistics, Clinical Research Centre,
Harrow, and B. L. MEEK, Director, Computer Unit, Queen Elizabeth College, University
of London

A clear and thorough explanation of the aims and effects of standardisation at national and
international levels. Reviews the entire field, and includes lively and entertaining argument,
conveying the informal atmosphere of such discussions. Provides information and provokes
thought. For computer users, managers and programmers working in commercial, admini-
stration, industry and education.
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