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D Sequence

The D sequence is executed when it is necessary to store an opsrand,
in memory, that has been provided during the B, C sequences. Instructions
that use the D sequence are all Replace Operations, Return Jump (both manual
and Arithmetic), and Input/Output operations. Specific information on each
instruetion type is discussed below.

Replace Instructions. - The D sequence is used to store the content of
the A register into the address specified by U, and the k designator (data
was previously entered into the A register during the B, C sequences),

A standard store operation is executed as follows: See the sequence
charts to see how the D sequence fits into the sequence logic chain. Page

1. Uy is transmitted to 5 for the storage address.

2. A is transmitted to the SEL and the SEL is transmitted to W (if
the word is to be complimented SELL will be used).

3. Memory Data Register and W are transmitted to 2 (the memory data
register contains the information currently contained in the address being
changed). If the whole word is being stored (k = 3 or 7), the memory data
register to Z transmission is inhibited; if an upper half word is being
stored (k = 2 or 6), the upper half of W and the lower half of the memory
datz register is transmitted into Z; if a lower half word is being stored
(k = 1 or 5), the lower half of the memory data register and the upper
half of W is transmitted into 2.

L. The content of Z is then written into the storage address,

Return Jump Instructions. - The D sequence is used to store the rsturn
address (an address one (1) greater than the address of the Return Jump)
into the address specified by the return jump instruction. Before the D
sequence is executed, the B, C sequences will establish the following
conditions:

~ The X register holds the previous content of the P register (this
is the address of the instruction following the Return Jump in-
struction).

- The P register contains the first address of the program to be ex-
ecuted (specified by UL and the k designator).

The D sequence performs the following logic:

1. The P register is transmitted to S (P~—>S). This will initiate a
memory cycle to read and write information into the first instruction of
the routine to be executed.

2. The X and W {clear) registers are added in the adder network and
the result is transmitted to UL (this action will place the reiurn address

in UL ).

3. Uy is then transmitted through the SEL network to the W register.
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4. The W regisier is then transmitted to the Z register to be stored
during the memory restore period. :

5. After the W register has been loaded into Z, the P register is
transmitted to the X register, through the SEL network, and a +1 is trans-
mitted to the W register. The X and W registers are combined in the adder
network and the resuli is then transmitted back to P. The P register now
contains an address one (1) greater than the subprogram entrance address,
and the next A sequence will initiate the first instruction of the sub-
program, '

See the sequence charts pages 17, 18, tc obtain composite sequence picture.

Input/Output Instructions. - The input/output instructiocns (f = 73, 74,
75 & 76) use the D sequence for several events including a store operation.
Prior to execution of the D sequence, the B and C sequences were used fto
read the buffer limits and - store the information in the W register. D
sequence events are listed below: ‘

1. {? is transmitted to the S register through the address selector au
the beginning of the D sequence (this action will place the address of the
buffer control word -100 thru 117 input; 120 thru -137 ocutput - in the S
register). 3

2. The D sequence will also provide an output to the I/U Box, associ-
ated with the channel, to translate the function code (f = 73, 74, 75 or 76)

and to make the channel active.

3. The W register (buffer limit) is transmitted to the Z register
to be stored during the memory write pericd.

See the seguence chart page 19 to see how the D sequence is used for these
instructions,

Composite Seguence Charts

The insiruciion composite sequence charts present the logical sequences
for each instruction. All instructions have been presented, and some in-
structions have more than one chart since they have different options avail-
able,

A1l sequence charts, when applicable, show an Ab sequence. The iP
sequence is only used if a B register is being used as an index. If the
b designator of an instruction is zero (0), then the Ab sequence is skipped
and the next sequence executed; the net result will be a four (4) micro-
second gain in the instruction execution time.

Each sequence is four (4) microseconds long except for some special
sequence extending instructions like shift, multiply, divide and square root.

For the special instructions, the lengthened sequence consist of multiples
of four (4) microsecond periods.
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