




























State-of-the-Art Computer Features 

Of the many sophisticated convenience and performance 
features designed into this new SD computer series, two fea
tures are of paramount importance: built-in digital logic con
trol and Static/ Dynamic Check. Until now, both of these 
features have been included only in large computation center 
machines at a premium cost. Systron-Donner offers these 
exclusive big computer features as standard equipment and 
thus places a most powerful programming tool at the disposal 
of all anll log computer users. 

DIGITAL LOGIC CONTROL 
Digital control, the new way of multiplying the efficiency 

of an analog computer, can be included in the SD 40/ 80 as 
well as the small 10/ 20 computers. The SD hybrid computer 
expansion system (described on pages 10 - 11) is comprised of 
three types of compact plug-in modules. 

The advantages gained by digital control in an analog com
puter are of far-reaching significance. Here are some important 
new advantages made possible by SD's Digital Logic Control: 

1. Track and hold operation by individual integrators. 

2. Sub-routines can be flexibly programmed at different speeds de
pending on decisions made by logical equations. 

3. Program statements can be arranged into a flow chart quite sim
ilar to those used in digital computation. 

The flexibility gained through this interplay of analog/ 
digital equipment results in: 

1. Better and greater problem-solving capacity. 

2. Ability to solve a wide range of problems that before could not 
easily be handled by an analog computer. 

3. Speed. Problem solving time is greatly reduced . 

Through digital logic control, sub-routines start and termi
nate when the corresponding binary control variables change 
state as logical functions of: 

1. External control {switches, relays controlled by external devices). 

2. The states of timers or sub-routine counters. 

3. Analog-comparator decisions. 

The interplay of binary control variables and analog com
putation results in a special hybrid analog-digital structure. 
Relays or electronic switches implement analog sub-routine 
changes under control of digital (binary) control variables 
and constitute the digital-to-analog interface of the computer. 
Analog solutions, in turn, can modify digital control. 

The combination of the three SD digital logic modules 
(Flip-Flops, Gates, Time/ Event Control) results in a most 
flexible hybrid analog-digital structure. The operator can 
easily set all Reset-Compute-Hold intervals of integrators with 
the Time/ Event Control Module. 

A typical example that illustrates the use of SD's digital 
logic is mode control of iterative integrators. In iterative 
operation (IO), results obtained during or at the end of one 
solution of the problem are used to change parameters or the 
circuit configuration (switching) for the next solution. The 
following figure shows how in IO, integrators are paired into 
normal and complementary (opposite) logic to implement 
iterative solutions: 
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Figure 1. Mode Duty Cycle for Integrators in Iterative Operation 
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Additionally, in the SD system it is possible to insert a 
delay of the Hold-mode command to the Complementary 
Integrators. This delay is important because it enables the 
C Integrators to store the final values of their inputs in a 
problem solution where the C Integrators are tracking rapidly 
changing problem variables. 

The Reset-Compute-Hold modes are, of course, settable to 
any desired intervals,' and it is this new degree of freedom 
imparted to integrators that illustrates the importance of 
digital logic control. The diagram below depicts a good appli
cation of the SD digital logic circuit: 

Figure 2. Iterative Operation Logic Control Circuit 

STATIC/DYNAMIC CHECK FEATURE 
Preparation and running of an analog computer problem 

involves the following general steps: 
1. Analyze physical system 

2. Establish set of differential equations describing physical system 

3. Solve equations for highest derivative 

4. Diagram computer solution 

5. Determine scale factors 

6. Patch problem and set coefficient gains. 

7. Verify the problem patching and gain settings 

8. Check all amplifiers 

9. Run Problem 

Running the problem usually requires only a few minutes. 
The preceding steps, however, may require hours. A signifi
cant part of this time is spent on verifying the patchboard 
connections and coefficient potentiometer settings. 

The Static Check feature permits the operator to insert 
automatically arbitrary voltages instead of initial condition 
voltages. With this simple pushbutton check, the operator 
can immediately verify whether all integrator inputs have been 
patched correctly. It also eliminates resetting the initial con
dition potentiometers. 

The Dynamic Check pushbutton feature permits an auto
matic verification of all patched capacitor values. It thus lets 
the operator make an instantaneous check on the proper selec
tion of integrating capacitors without disturbing the completed 
problem connections. 

In the SD 40/ 80 computer series, these automatic verifica
tion features help save the operator hours in his program 
preparation task. Instead of needing to concentrate most of 
his time on program verification, the operator now has more 
time to communicate with his problem on th.e computer. 



Built-in Quality and Reliability 
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MASS PRODUCTION 
High quality and reliability standards are 
built into each SD computer. These are 
important benefits derived from a 
mass-production system and a Quality 
Assurance Program which provides the same 
stringent quality and reliability controls on 
SD's flight instrumentation as well as 
computer line. Shown here is a portion of 
the SD 40/ 80 computer assembly line 
where each computer moves progressively 
from initial to final assembly and checkout. 

HIGH PERFORMANCE 
The Boeing Company selected the SD 80 
(shown here in operation inside a 707 jet) 
for the supersonic transport development 
program. Field proven performance, rugged 
and compact design were key SD 80 computer 
features for this critical requirement. 
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