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SUMMARY AND INTRODUCTION

This report is a preliminary design of the ROBOT Display and
Control Program (ROBDAC) to be written for the Adage 340 com-
puter. This program is designed to communicate with the Univac
1110 computer with the aid of the Graphic Support Communications
Programs (GS COMM Package). The GS COMM Package allows data to
be shipped and received between the Univac and Adage computers
when the data meets input/output requirements necessary for a
transfer. ROBDAC and the Adage computer act as an input/output
device for the program ROBOT, which is run on the Univac 1110.

At first, consideration was given to running the ROBOT Program

on the Adage. However, due to the size of ROBOT, and the time
and accuracy involved in its calculations, this idea was dropped.
ROBDAC controls the input to ROBOT by displaying images of the
inputs, providing an editing technique for these inputs, shipping
the input data to the Univac, and then commanding ROBOT to start
execution. The output is done in a similar manner after receiv-
ing che output data from the Univac. This data will be displayed
numerically as well as plotted graphs. All of the input/output
will be done interactively with practically "finger tip" control.
A general program flow diagram of ROBDAC is shown in figure 1.
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PROGRAM DESIGN

The intent of the ROBDAC Program is to interactively communi-
cate from the Adage 340 with the ROBOT Program on the Univac
1110. The data transfer between the two computers is handled
by the GS COMM package. This package is a series of programs
on both computers that allows data to be sent, tested and
received so that the main programs running on each computer

are not interfered with or received erroneous data. A descrip-
tion of the GS COMM programs are in Appendix A. The ROBDAC
Program consists of several images which aid in the analysis

of input/output ROBOT data.

The first display image is the ROBOT CONTROL MENU. This image
consists of input/output options and commands to start ROBOT
on the Univac (refer to figure 2). Any option or command is
selected by depressing its corresponding function switch. If
an option is selected that needs additional input, the ANK is
the input device. As noted in figure 2, there are eight input
options, of which only the first four will be discussed at
this time. The last four options include the same inputs as
the first four, but these inputs are grouped in different
array images to be designed later.

The first option is LOAD DATA which loads the desired data base
from disk into Adage core. Additional input will be typed in
from the ANK telling from what pack/volume and file name the

data base is stored.

The PARAMETER INPUT option is a display of one element array
inputs to ROBOT. Figure 3 shows an example format of the para-
meters. The parameters are listed alphabetically with their
values, units and descriptions. All of the input parameters
cannot be displayed at one time, therefore, function switch

31 will page the data for display of additional input parameters.
Any parameter value may be changed by depressing the function
switch associated with that parameter and typing in the change
from the ANK. When all parameters are set properly, function
switch 32 will return to the control menu.

The ARRAY INPUT option is a display shown in figure 4. This
option displays all of the multiple element arrays, the number
of elements in each array, and the array description. The
commands at the bottom of the display are the same as described
earlier. Upon depressing a function switch associated with an
array name, a new display appears as shown in figure 5. This
display is an example of the array PRINT with each element and
its value listed. The description is the same for all elements.
Any array element can be selected with its function switch and
the array value changed via the ANK.

4




IRV, 3o WYOo433d
F2AIIOVIANCY 218 TIwnNN
F[DOMNADYIIANOD Lo
ANCOAD2AIWYNL D18 3wnnN
AdO1I23IVAL Loyg
dNA3S 1907d ANoA23CViL
VAiVd 3AIINNLIY QNY 3INOLS

SNOlldo _ANndine

K NNIW

"AV1dS10 1041NOD

¢ 3914

WV H 9094 Sdols
NOY AAO0OLD3%WdL INnNuNo D
NNy ANCADALWwIL LAWY LS

SO QoD VI LIl L
LOdNIT 150\ AYAI NS9O
LOdNI NOVILNWZ IWIL40
1NdMIT ‘dg3q LMIN3d ASNdHL
ANdNT 319 VvVL

LOdNT AvdANY

AN4NIT HILIWVAVYA

VIivQ Qvon

S35

Sh L

S SHOI1A140 LO4dnI

TMTOANANOD LORYOA

-~NMgtSH~O

L

SN

5%




"AVIASTA ¥31IWWHYd INdNI ¢ 914

\\ LNdMNTIT NMY doA ANV T0¥LNOD2 204 YNNI c<E \
VAR TIIYAY 3IDVW4T SIHAL VIiV3 3IHL TJASwy e

N

|

HLNWIZ2Y HONNVYT 939 ‘0b 2V £

W2HHO d0¥Y3 NOoLLWYD3IAAnNT TIvm¥ oy 200°0 TR 2
IS HOINNVYT do 39N119¢107 ©93aq L9808 OSNoOTY )

NOILdIyD2S3a Sarivn JATIVA FWWYN  Snd

JNdNT MIL3IWVYYVd LOSON




"AV1dSTa AVYYY INdNI b 34N914
\!

N N3V

NTONLNOD

Q1L MNALYY S i
ViWa ML 29vy (S

Q215 d3ILS (YOILAYIOILNT QJBYMANIY D
mampuooENu.._....xm» 304

S o SO
iy AVRI Y9 S 2 v
l332) T 3HaN Yo3 WIAVY 1103 219N s E)
NCIL413D%14 \~nnN Il 3l
/ ANdNIT AVINY L10oRo7 g




"AV1dSIO F1dMYX3 AVYYY S 914

\\. ALNT Ny ;umJ LS AVENY oL (NIOLIAY Z% )/
113V 1 InY 39VET  siwd W LvT JHL I9Vd &

/

SEVE RIS
™
i,

-

NRO9QAQVLQT
-~ Nt g I~V o
—NMfThL g~ Lo

INANT JSOXL HIVI ¥o4 LYIWTNT Wil 1N §d

(OILd1¥39523Q IJInava 1w 3IND Sid

ANIY¥d SN A

. 7




TABLE INPUT iz the last input method discussed and its display
18 shown in figure 6. The display lists the seven tables of
ROBOT input with a brief description of each. The X-name is
the independent variable plotted along the X-axis and there

are as many as three Y-names which are the dependent variables
plotted along the Y-axis. An example of selecting the second
table, which has three dependent variables, is shown in figure
7. This display writes the name of the table at the top of

the CRT and ci¢.ls four subimages. The subimages are listed as
utility display routines in the subroutines definitions. DISTAB
displays a table of values in the upper right hand corner r*
the CRT. The example in figure 7 shows PNM and CAN values
listed. The plot of PNM VS. CAN in the upper left hand corner
is displayed by the image DISPLT. The scale for the plot de-
faults to equally segmented grids between the maximum and mini-
mum values that are plotted. A user has the capability to
change the scale with the image DISSCL displayed in the lower
right hand corner. The maximum and minimum values and the
number segments can be changed via the function switches. 1In
the lower left hand corner DISPOP is displaved which is the
options of this input technique. Either one of the other two
dependent variables of this table can be selected and plotted
via the function switches. The numeric values of the selected
plot will change accordingly. The option GLOMMER allows a user
to move a point on the plot to another location. The SCROLL
option will move additional numeric data points into view if a
table has more than fifteen (15) points. When all inputs are
satisfied with the selected table, function switch 32 will
return to the table input for another table selection.

The first option in the output is STORE AND RETRIEVE DATA shown
in figure 8. The options here allow a user to store or retrieve
specified data via the function switches. For example, a user
might want to retrieve a data base EDIN0620. This would be
accomplished by depressing function switch 2, then 3. A message
at the lower right hand corner will appear asking for the name
of the data base and the pack/volume where it is located. After
the computer has time to read the data into core function switch
32 will return to the control menu.

The TRAJECTORY PLOT DATA lists all of the output parameters of
ROBOT as well as their values, units and descriptions (refer
to figure 9). Two parameters need to be selected via the
function switches, then by depressing function switch 30, they
will be plotted. The first parameter selected will be plotted
along the X-axis and the second along the Y-axis. Function
switch 29 is a reset option if a wrong parameter is selected
and a user wishes to start over.
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The TRAJECTORY PLOT display plots the two parameters selected
in TRAJECTORY PLOT DATA, as shown in figure 10. The plotting
format and method are the same as in the input table plot image.

The NUMERIC TRAJECTORY i1s a display of the ROBOT output para-
meters, values and units for specific observation points.
Options at the bottom of the display steps or scrolls the
values for other iteration points forward or backward. Figure
1l shows an example of this display.

The CONVERGENCE PLOT display plots the optimization parameter
and its terminal constraints. Figure 12 shows an example with
GLOW being the optimization parameter and the other four para-
meters are constraints. A series of plots of the parameters
can be selected via the function switches in the lower right
hand corner.

The NUMERIC CONVERGENCE displays the numeric values of the
convergence parameters as shown in figure 13, Additional
parameters are displayed to aid a user when a particular
trajectory might not be converging. The commands at the
bottom of the display have the same function as in the
NUMERIC TRAJECTORY.

The last display is the PERFORMANCE SUMMARY in figure 14.
This is a list of critical trajectory parameters and their
values at the end of each stage that is available.

14
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CONCLUSION

This preliminary design document serves as a foundation as to
how the ROBDAC Program will be written. In no way should this
document be taken as an official design criteria that can not
be deviated from. As changes to this design are made or
supplemental options added, they will be written in the form
of a NASA memorandum so that a compiete and final document can
be written at the end of the project.
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