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1301 INITIAL ORDERS

171 (1.63)

INTRODUCTION

This manual supersedes all previous information on the subject.

Throughout this manual the abbreviation I.A.S. is used for Immediate Access

Store.

Initial Orders comprises 400 words of program stored permanently on the
reserved channels of the first drum. It is used as the means of loading all other
programs, and “entering" them after input. It also has other facilities, not strictly
needed for the input of programs, that are intended to make operationof the computer

easier and also to assist the engineer.

Initial Orders is intended to read cards punched in convenient forms and
convert the information thus read into the form required by the computer and then
store it either on the drum (as described in Sections 1 to 11 inclusive) or in [LA.S
(see Section 12},  The information on the cards falls into two groups: program
instructions (and constants), whichare stored in the computer, and "control words",
which are used only to give directions to Initial Orders (e.z. where to store part

of 2 program}.

In studying this manual it is important to remember that Section 12 is entirely
independent of Sections 1 to 11 inclusive, and also to remember that the remarks
concerning relative addresses and designations do not apply to the fast-read cards
described in Section 8.

v
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Section |

ORDERS

As written on a programming sheet, a single order is
made up of four parts:
[ = |

D is the "designation" of the order with permissible values
0, 4, 8 or 9. It is usval to leave the designation blank
when it takes zero value. F is the "function" of the order
and consists of two decimal digits. The combination of
designation and function specifies the operation tobe carried
out by the computer when obeying the order. A is the
"address" of the order and consists of four decimal digits.
B is the "relativiser reference number" of the order and
consists of two decimal digits*. When the relativiser
reference number specifies the non-existent relativiser
zero, it is usval to leave R blank.

[fr] =

Programming sheets are marked with a heavy line
under every second order - thus dividing them into order-

pairs. Each order-pair is stored in a separate location
when the program is input by Initial Orders. Certain
orders for the 1301 are double-length and these are written
as two single orders comprising an order-pair. A sample
program sheet is included in this manual in Appendix 4.

Single orders written on programming sheets occupy
nine decimal digits. Inside the computer, however, each
order occupies six decimal digits only, so that an order-
pair can be stored in a 12-digit word. The reduction from
nine digits to six is part of the processing performed by
Initial Orders and is accomplished by removing the design-
ation and relativiser reference numbers after using them
to adjust the remaining six digits of function and address.
The designation is included in the most significant (thousands)
digit of the address, by logical OR. The relativiser
reference number is used to obtain a previously specified
relativiser which is then added to the order, with no carry
occurring if the sum exceeds six digits.

Section 2

RELATIVISERS

A relativiser comprises two six-digit numbers, which
are held as one twelve-digit number by Initial Orders.
It normally represents an I.A.S. address and a drum word
address. The purpose of relativisers is to ease the task of
writing large programs. After the flow-diagram has been
drawn the program is split. into blocks and a two-digit
reference number is associated with each block of the
program (and also with each block of data). Each block is
then written and referred to as if it were to be stored in
location 0 onwards on the drum and obeyed from location 0
onwards in 1.A.S.

When the program is completely written, absolute I.A.S.
-and drum addresses are assigned to the various blocks.
This could not be done initially since the lengths (number
of words) of the blocks would be unknown. Using these
absolute addresses, the two addresses (I.A.S. and drum)
comprising each relativiser used by the program are
allocated, and special "control words" are added at the

‘head of the program to set the appropriate relativisers.

Then, by virtue of the inclusion of the relativiser reference
numbers in the orders of the program, Initial Orders will
store the orders in the desired absolute addresses (making
allowance for program instructions which require drum
decade addresses).

This system obviates the necessity for the programmer
to defer address allocation until the detailed form of the
program is known and also enables the locations occupied
by the program tobechanged easily (e.g. at program testing
time) since only the values of the relativisers need be
changed.

It should be noted that when the address of an order is
not that of a storage location (e.g. a shift order) then it
should contain the relativiser reference number zero or,
as is the normal practice, "R" should be left blank. It is
permissible to use different relativiser numbers in the two
halves of a double-length instruction.

* See also Section 4 ( Item 2 ) and Section 5.

3171 (1.63)
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Section 3

NUMBERS (CONSTANTS)

Numbers to be read by Initial Orders are written on
programming sheets as pseudo order-pairs, occupying the
12 digits in the functions and addresses of an order-pair.
(It is also permissible to include relativiser reference
numbers.) They may also have an extra component
consisting of single letter P (plus) or M (minus) which is
written in the first designation of the order-pair. Although
numbers arenot "'control words” (since they are stored, not
used to direct Initial Orders), the sign letter (P or M) is
referred to as a "control designation" since this compoenent
i§_ not included in the stored word.

The efiect of designation "M" is to decimal-negate a
word immediately before storing it. The designation P is
redundant, but is retainedso that programs already written
are not invalidated. It is, however, useful, in that it can
be used on program sheets todifferentiate between program
words and resetconstants; it is alsoused to indicate words
which can take any initial value, because they are set by
progfam before use.

Typical constants might be writtenonprogram sheets as:

P
0 25
28 7500
1
M
- 273

and these would be stored in the computer as:

0 000000000025
1 287500000000
2 999999999727

One point connected with numbers is the constantcon-
sisting of some value less than the setting of a relativiser.
For example suppose it isrequired to have a constant of one
less than the IL.A.S. address of relativiser 31. Further
suppose that the I.A.S. address of relativiser 31 is set at
240 at the head of the program. The constant on the pro-
gramming sheet would be written as.

a0 0
99 9999 | 31

and this would be stored in the computer as:
0000000002389,

The zero first order is necessary since Initial Orders
inhibits the carry between the two halves of an order-pair.

NOTE:
If a word designated M has relativisers
specified, it is converted to absolute form before negating.

Section 4

CONTROL WORDS

In order to function correctly Initial Orders needs
certain data - which is supplied by control words. Initial
Orders recognises control words by their first component,
the control designation, which is written as a single letter
in the first designation of an order-pair. In addition to
P and M, Initial Orders will recognise B, C, E, F, R as
controldesignations. Should an alphabetic designation other
than these be met, or anyalphabetic designation be discovered
in the second half of a word, Initial Orders will stop the
computer.

It sheuld be noted that any numeric designation will be
accepted in either half of any word and will be treated as
described in Section 1.

Page 2

1 Control Designation R

The function of the control word having control design-
ation R is to set a relativiser. Such control words usually
appear at the head of a program. R is written like an
order-pair with the I.A.8. address in the first order and the
drum word address in the second order. The number of
the relativiser to be set is written as the second relativiser
reference number of the control word.

Thus:

R 127
1 4027 23

3171 (1.63)
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is a typical contrel word which will set relativiser 23 with
L.A.S. address 127 and drum address 14027. Note that, in
certain circumstances either, or both, values may take up
to six digits.

Often it is desired to set a relativiser relative to
another relativiser. To do this the number of the master
relativiser is written in the first relativiser reference
number of the cohtrol word. Then the relativiser being
set will have the I.A.S. value of the master relativiser
added to the specified I.A.S. value to give that which is
actuvally set. Further, the drum-word value (not, as when
relativising program ' words, the decade value) of the
master relativiser will be added to the drum-word value
specified.

Thus, the pair of control words:

R o |
460 | 52

R 140 | 52
1234 | 30

will set relativiser 52 with I.A.S. address 110 and drum
address 460, and relativiser 30 with I.A.S. address 250 and
drum address 1694,

It is also possible to set a relativiser with a value
less than that of the master relativiser by writing the
desired decrease in complementary form in the function
and address digits.

Thus, the pair of control words:

R 200
750 | 83

R| 99 9943 | 63
99 9950 | 87

will set relativiser 63 with I.LA.5. address 200 and drum
address 750, and relativiser 87 with I.A.S. address 143 and
drumaddress 700. (Note the inhibition of the carry between
the two halves of the word, and also that it is possible to
increase the value of one half whilst decreasing the other.)

It must be emphasised, however, that the resultant
value ¥ ol the relativiser must be positive or zero; other-
wise Inilial Orders will, when required to refer to that
relativiser, infer that it has not been set and stop the
computer.

2 Control Designation B

The control word having control designation B is called
a “block relativiser”. Its function is to inform Initial
Orders of where they are to store the block of program
{order-pairs and/or numbers) about to be read. It does
this by setting the "currenl address” to the value of the
drum word address given in the control word.

Since Inilial Orders occupies the [.A.S. while it is
being used and, anyhow, most programs are too large to be
held completely in 1LA.S., any program read by Initial

Orders is stored on the drum. As each word is read it is
effectively stored in the drum word having the “current
aadress”. (In fact Initial Orders builds groups of words
in I.A.S. before actually storing them on the drum; this is
achieved by reading, from the drum, a group of words
into I.A.S. and then overwriting appropriate words with
information read from cards belore returning the group to
the drum.) The current address is then increased by one
and the next word stored inthe same way. Thus, consecutive
words of program are stored inconsecutive drum locations.
However, the current address with its imitial value must
be set at the head of the program. Further it may be
desired to store consecutive blocks of program in non-
consecutive blocks of drum storage. A block relativiser
will reset the current address to a specified value at any
point during the reading of a program pack. The value of
the new current address is written in the second half of the
control word, and is a drum word address.

Thus:

1 1386

is a block relativiser which will set the current address to
11386, i.e. the seventh word of decade 1138.

The main property of the block relativiser is to set the
current address, but it also has other properties. Firstly,
whenever Tnitial Orders reads a block relativiser it sets
relativiser 2 withthe LA.S. anddrum addresses specifiedin
the block relativiser (the I.A.S. address being written as
the first address of the order-pair as in an ordinary
relativiser). Thus, orders which have addresses of other
words in the same block of program as that in which thev
appear need not guote the actual block number as the
relativiser, but may quote relativiser 2, or "B" as is
customary, which makes it easier to follow a program on
the coding sheets. This is possible because Initial Orders
ignores the zone component of all punching in columns
representing relativiser numbers. This system makes it
unnecessary to associate a relativiser with a block of pro-
gram which is not referred to by orders in any other block
of the program. It also gives rise to the recommended
practice of heading all blocks with a block relativiser,
even though this may not be needed for resetting the current
address (i.e. if the blocks are stored consecutively on the
drum),

Secondly, the block relativiser may be used to perform
the function of a control word with designation R (i.e. to set
a relativiser). This is achieved by including the number of
the relativiser in the second relativiser reference nuinber
of the block relativiser. Further, the block relativiser
may be set relative to a previously set relativiser in
exactly the same manner as setling a relative relativiser.

Thus, the pair of control words:

R 15
600 | 62
B 25 | 62
120 | 286

perform the following functions:

# The whole relativiser must be considered asonetwelve-digitnumber
for this purpose, i.e. digit 1 may not have a value greater than "4'".

3171 (1.63)
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(a) Set relativiser 62 with I.A.S5. value 75 and drum word
value 600

(b) Reset the current address to 720

(c) Set both relativisers 2 and 26 with .A.S. value 100 and
drum word value 720.

The facility to set a block relativiser relative toa
master relativiser is extremely useful. For example if
every block relativiser is punched as zero (both values)
relative to the relativiser bearing the number of the block
concerned it will never need to be altered, however many
alterations may be made to the actual program. Further-
more supposing the ordinary relativisers concerned have
been set relative to each other, as in this example:

R 01 - | (Block 10 is 193 words long)
o | 10
R 193 | 10
193 | 11 (Block 11 is 18 words long)
R 18 | 11
18 | 12

then should an alteration increase the length of, say, block
10 by 5 words, the only change in the relativisers needed
would be to make relativiser 11 take addresses 193 +5
i.e. 198 relative to block 10:

R 0110
0 =

R 198 | 10
198 | 11

R 18 | 11
18 | 12

This single alteration, which would be to one of the
first few cards of the program pack, would ensure that all
blocks after block 10 were repositioned on the drum and in
LLA.8. to allow for the extra words in block 10.

It should be noted, at this point, that should Initial
Orders read any words of program (other than B, E or R
control words) before it has read at least one Block
Relativiser it will stop the computer.

3 Control Designation C

Sometimes it is essential to have several consecutive
words of a program initially set to zero. Rather than
having to write (and punch) many consecutive words on the
program sheets with zero, we may achieve this by means
of a single control word having designation C. In sucha
word the number of consecutive words to be loaded as zero
must be quoted in-the function and address digits of the first
hali (Initial Orders will ignore all other digits of a "C"
control word). This process is exactly equivalent to
writing several words each containing zero as 1s clear {rom
the following example:

Page 4

B 75
o 37 55 | B
68 83 a0
NEE o | 10
4 | oo 0| 786
w2 LE 55
9 56
M
57
61
15'5'5'5
58

which is sufficient to load 59 words.

NOTE:

A count of zero in a "C" control word is not acceptable
to Initial Orders and will cause an "invalid designation"
error stop (see Section 11).

4 Control Designation F

The use of this designation is described fully in
Section 8.

5 Control Designation E

Initial Orders must be informed that the last word of
a program has been read, and of the action to be taken.
This information is supplied by the "entry word" which is
a control word having designation E. All programs must
be terminated with an entry word (for apart from making
no attempt to enter the program if the entry word is
omitted, Initial Orders may fail to store some of the
program). On recognising the entry word, Initial Orders
ceases reading cards and prepares to enter the program.
To do this certain data are needed and these are supplied
by the entry word. Since program can only be obeyed
from LA.S., but Initial Orders stores all program on the
drum, the first part of the program must be transferred
into the I.A.8. This transfer is performedby Initial Orders
and the drum locations from which the transfer takes
place are specified in the second half of the entry word,
which is written as if it were the second half of a drum
transfer instruction, i.e. the function digits contain the
number of decades to be transferred and the address digits
contain the drum decade address of the first of the decades
to be transferred. Using this information Initial Orders
obeys a drum-transfer instruction bringing the specified
area of drum storage into [.A4.8 Jocation O onwards.
Initial Orders also constructs a jump instruction to enter
the program at a location which is specified in the first
address of the entry word. Before this jump instruction
is obeyed Initial Orders stop the computer (with 111111
showing in CR3). This stop allows the external conditions
required by the program to be set up(Manual Indicators ete.).
When the start button is pressed (to restart the computer)

3171 (1.63)






