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Chapter 5

INPUT/OUTPUT CONCEPTS

TAPE

The tape package must be requested on the,héader card when tape functions are used or when the pro-
gram sector facility is used.

PERIPHERALS (Card Reader, Card Punch and Printer)

Two fundamentally different input/output systems may be employed by the assembled program. These
are entirely interchangeable, and have been written so that both have the same set of entry points.

These two systems are incorporated in the standard control packs A and B respectively, and comprise:
System A A print, punch and feed control
System B A sequential system whereby either cards are read or punched, or lines printed,
in batches, thereby minimizing waiting times.
System A is likely to give faster running if the job uses the input/output units at random, the second
if the job uses any one peripheral unit in long bursts. '

Using either system, the source program Read/Print/Punchinstructioncauses nothingbutanentry

to a control program which may or may not promote an input and/or an output. Thus, if an error

stop occurs while processing a batch of cards, it is not possible to calculate precisely which individual
card in the batch was responsible for the error stop. This need cause no difficulty, but it is advisable
to arrange that error stops display in the registers information that indicates the data currently being
processed. Also, this implies that at the end of the job, the contents of the output buffers must be
emptied. For this purpose, the Stop instruction can additionally cause a jump to the runout entry

of the input/output control. In both cases the buffers are on the drum.

System A

The P.P.F. system is based on 1300 series input/output speeds (in the ratio 6:6:1, but will work with
the ratio 3:3:1). Physical input/output occurs when either:

(a) A card read order is given with no cards in the input buffer or,
(b) An output order causes the appropriate buffer to become completely full.

At such a point, depending on the state of the buffers, the computer will read up to 7 cards, print
up to 6 lines and punch one card,

System B

The sequential system will process 10 cards or print 10 lines in any one burst. Physical reading
takes place when a read order is given with the read buffer empty. Physical punching or printing
occurs when an order fills the last space in the punch or print buffer.
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On a runout entry, the punch and print buffers are emptied. If any printing has occurred during the
run, approximately 30 inches of paper are thrown. Similarly, if any punching has occurred, a blank
card is punched to check the last card. .

PAPER SUPPLY TEST

A program indicator is provided on 1300 series machines to test if the paper trolley is empty. It
need not be tested for every line, or indeed at all, but if the test is required, digit 1 of the space
requirement (WS20) should be set to 9, so that when the trolley is empty, a distinctive stop is met.

On restart, the appropriate spacing will still be performed before printing; thus if the print is paged,
the new paper should be set up in the same position on the sprockets as the forms just removed by

the operator.

The operator should be warned if this test is not made, so that attention can be given to the paper
supply and the exhaustion in supply immediately noticed.

WHICH SYSTEM TO USE

As mentioned above, if the accesses to units are random, the P.P.F. system will probably be fastest
in use, because of its time-sharing. It is somewhat slower in control time than the sequential system
however and reads cards in batches of only 6 or 7 compared with the batches of 10 of the sequential
system. Thus if spells of reading followed by spells of printing or punching occur, the sequential
system is likely to be faster. As the systems are fully compatible, both could be fried in succession
in doubtful cases.

3-BANK PRINTING

Although a standard 1300 employs two-bank printing, both of these input/output systems use three-bank
print programs. This is necessary because the distribution generator distributes into 120 positions
and cannot be reset for 80 positions. The only loss of time is 1.3 milliseconds per line due to clearing
extra print area, and a three-decade transfer instead of a two-decade transfer to the buffers (1 minute
in 45,000 lines)..

CHARACTER SETS

For reading and punching, the standard I.C.T. 5-zone code is employed; while for printing, the standard

machine character set is used.
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Chapter 6

PROGRAMMING TECHNIQUES

INTER = BLOCK TRANSFERS

There is no automatic means provided by the Assembler for transferring program control from the
end of one block of program to the next block of program. The last MPL 2 instruction in each block
must therefore be a 'J' instruction, and should be either a jump back into the present block of pro-
gram or a jump to a new block of program. The only exception to this rule is when the end of the
block of program is also the final instruction to be obeyed in the complete program, in which case
the last instruction in block can be '[1' with the runout facility used. Any failure to comply with
this rule will mean that program control will pass into the constants in that program block and such
effect will be unpredictable.

INITIAL TESTING

Every program block is limited to 200 words. In the initial testing stage it is quite possible that a
block (as specified) occupies more than 200 words. This limits the usefulness of a test considerably
and wastes the machine time used in such an assembly. In the early stages therefore, block sizes
should be kept fairly small in order to see how many instructions are generated by the Assembler.
When the size of the program is known and the testing has reached a fairly advanced stage, then op-
timum block sizes can be fixed.

The instructions which are most likely to occur in overfull blocks are the three input/output functions.
Estimating the coding produced by these functions is very difficult and extra care should be taken with
program blocks where they are used. It is suggested that, as part of initial testing, the input/output
statements should be assembled independently, one per block, merely to ascertain the size of program
produced.

SEGMENTING THE PROGRAM

The division of the program into a number of program blocks is a very important part of assembling
a program. If this is badly performed then the time taken to run the object program will be increased.

An example of the simplest case is that all related program should be together. If there is a major
path through a program (i.e. that performed by the majority of cases), then it is this path that should
form the continuous string of program instructions and it should be the exceptions that appear in other
program blocks. Further, when there is a loop in the program (a section of the program performed
several times on each program pass), the loop should be confined to one block of program if possible.
The following example will make it more evident.

A program reads 125 cards and prints 125 lines a minute. It contains a program loop which is per-
formed three times for every card read. This loop stretches across two program blocks but by man-
ipulation of program the loop can be contained in one block.
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