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Subject: Machine Logic Organization Simulation General Flow Chart

o and Summary

The simulation program and its stored data input are assumed to be in
memory at the START point in the flow diagram.

The input program of instructions for the simulated machine is loaded into
a section of memory. A control specifying the address of the first instruc-
tion to be executed is read into the Program Counter. A signal is then
sent to read out the instruction at that address.

It must be determined next whether the read out signal is being blocked
by the gate control on the signal line. Blocking levels may be generated
by other portions of the simulation. Instructions of the TRANSFER class
are known to cause such a condition while the contents of the Program ‘
Counter are being modified.

‘ A control word is forwarded to the Decoding Program wher the read out

d signal is gated. This control specifies the location of the register flow
information for the instruction read out of memory. When decoded this
will eventually transmit the instruction to the first decoding register.

The Decoding Program converts the register flow data into '"signal bits'.
(i.e., binary decision élements). Such conversion i{s properly timed to
sequence the machine operations where overlapping instructions are in-
volved. Logic gates are also specified here in coded form if applicable
to the instruction. These simulated gates are equivalent to gate circuits
where the level input controls the passage of the signal input. The level
input in this case is a means of expressing a restriction upon the signal
or data transmission.

The program block following the Becoding Program controls the establish-
ment of data transmission lines between pairs of registers. Actually, thepe
lines are specified through the decoding operation. It remains for the ;
Control Program to close the switch on the connections. This switching

is accomplished in the precise pulse time that a transmission between two
registers is to be initiated. The closing of a switch is indicated by two
bits. One signifies the action to the transmitting register and the other to
the receiving register.
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In order to initiate the decoding of any given instruction in the machine, !
it rruet be determined when tke operation code has ertere« the decoding .
register. This is done by interrogating the receiving end switch en that,
register. If it is closed, it is assumed that an instruction has reached
the point where it may be considered for decoding in the next pulse time.
The operation code is compared with a table of instructior classes or ‘
types until a match is found. Control words in the table at that point are
forwarded to the Decoding Program. ;
The special subroutines indicated on the flow diagram may he used to
cover conditions not readily handled in the general structure of the simu:
lation program. It is hoped that there will be very few of these cases
that require special handling.

Once the switch is closed on a transmission, it essentially activates a
holding relay which keeps the line connected when the switch is released;
In the simulation the switch remains closed for one pulse time. The

Scan Program checks for lines which have been establishad in that pulne
time. Upon finding one, the status indicators of the registers at either
end of the transmission line are changed to indicate that a transmission
in is progress. The tranamitter is timed to the end of the transmmsxon,
and the receiver is clocked to the end of some minimurm time durmd which
it must retain the data received. At the final count down of a giver tinwg,
the regis§er is changed in status to indicate its ability to ccntinue with
the next operation. This changed status is relayed to the Control P ogr*m
when it {s significant to the establishement of new data transmissioni linep

The next step in the program asks if any timing data is to be collectad
A data collection program is available for this work. Its function isf to
gather information on specified registers in each pulse time. This infor-
mation is stored for a print routine which converts it to a2 timing chart
format.

|
Preparatory to the next cycle through the simulation, the pulse time '
counter is advanced. According to the type machine being¢ eimulated a
signal may be emitted from some source at a calculated time to call out
the next instruction from memory. This completes the overall simulation
loop. As can be seen, the simulation is now under the cun‘rol of the '
instructions being simulated. The registers will send and receive data
according to the dictates of these instructions in keeping with the logical
configuration of the simulated machine.
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