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A REAL-TIME RADAR INTERFACE FOR AFOS 

Mark Mathewson 
Scientific Services Divison 

I. INTRODUCTION 

Real-time radar data is very important in flash flood and severe 
thunderstorms situations. Without a computer monitoring the radar, the 
forecaster has to waste valuable time in either going to look at the radar 
or calling the radar operator on the phone. At some places, the fore
caster just doesn't have time to check the radar and therefore, the 
forecasts are not as reliable as they could be. A prototype computer 
radar system has been developed to test the feasibility of an inexpensive 
real~time radar tool. 

This technical memorandum describes the software interface between a 
WSR-74C weather radar and AFOS. By using a Nova312 mini-computer as the 
interface device, real-time displays can be made available to forecasters 
on AFOS. 

The hardware interface between the WSR-74C radar and Nova312 has been 
described in detail. Schematics and waveform diagrams have been included. 
The software description is also supplemented by flowcharts and tables. 

The appendix contains program listings, MDB interface board descriptions 
and schematics, and examples of AFOS-radar output. 

II. HARDWARE 

A. Hardware Description - General 

Real-time radar displays can be made for AFOS using almost any Data 
General mini-computer with 16K of memory with the addition of a special 
radar interface board. For this experiment, a Nova312 mini-computer 
equipped with 16K of memory and dual floppy disk drives was used success
fully. The radar interface board contains all the circuitry necessary to 
transfer the radar data, radar status indicators, and antenna position 
from the WSR-74C radar to the Nova series computer. The circuit resides 
on one Data General compatible general input/output board. The board was 
purchased with the register and data channel options from MDB Systems 
Inc. for an approximate price of $800. Some additional circuitry was 
necessary to interface the radar to the MDB board. The technical specifi
cations and schematics for the MDB board have been included in the 
appendix. 

About $50 of components were added to the board to interface the radar. 
A radar simulator circuit was also constructed on the board to provide 
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FIGURE 2 RADAR CoMPUTER HARDWARE 
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FIGURE 3 RADAR INTERFACE BoARD INSTRUCTION SET 

Device Code = 25 octal 
Mask Out Bit = 1 

Input/Output Instructions: 

DIA reads azimuth 
DIB reads status and elevation 
DIC reads memory address register 
DOA loads memory address register 
DOB loads word count register 
DOC lqads output register ·bit 15~0 xmit interrupts disabled 

bit 15=1 xmit interrupts enabled 

bit values for DIA and DIB: 

bit 0 1 2 3 4 5 6 7 8 9 10 11 12 13 

azm. 200 100 80 40 20 10 8 4· 2 1 .8. .4 

elev. 40 20 10 8 4 2 1 .8 .4 

stat a b c d e 

where: a=Test Mode Monitor 
b=IF Attenuator Monitor 
c=Range Interval Monitor 
d=Time Sample Monitor 
e=STC Monitor 

Command Instructions: 

S starts DMA transfer 
C clears interrupt request and stops DMA transfer 
P disables. xmit interrupts 
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test si.gnals during the hardware/software development stage. Radar 
intensity data is transferred using the processor-independent direct
memory-access method and the antenna and status information is transferred 
by the conventional processor-~ontrolled input/output routines. 

Two 50-pi.l ribbon connectors are available on the board and have been 
wired for radar input and simulator output. By installing a jumper cable 
between the two connectors, the system can be tested using the simulator. 

B. WSR-74C Radar Signals 

The Enterprise WSR-74C radar incorporates a digital video integrator 
processor (DVIP) which converts the radar return (from the form of video) 
into a digitized format compatible with computer systems. The DVIP incor
porates a intricate scheme to average the data both over range and azimuth 
to effectively reduce the noise to better the 2db. This integrated output 
is ava.ilable as a eight-bit word at a connector on the rear panel of the 
radar. 

The DVIP also has several control signals available to the user. One of 
these is the data ready line. It informs the. computer that the data appear
ing on the data lines is valid. The DVIP is capable of operating with 
either range gates of one or two kilometers (one or two kilometer resolutio~) 
selectable by a front panel switch. Hence, new data will appear every one 
or two kilometers on the data lines arid the data ready line will inform the 
user when to read the data. The DVIP outputs data between the ranges of 
21 kilometers and 450 kilometers . 

. The master sync line is also available from the radar, also called the 
transmit pulse, it synchronizes the radar system timers which convert echo 
return time into range. It can also be used to indicate the beginning of 
a new data scan. The transmit pulse rate is approximately 259 hz~ 

Other control signals from the DVIP are the switch monitors: IF Attenuators, 
STC, Time Sample, Test Mode, and Range Interval. These lines simply indi-
cate the positioning of the switches on the radar. 

The antenna position signals are derived from two separate but identical 
units; the azimuth from the PPI section, and the elevation from the RHI 
section. Each.unit contains a synchro-to~digital converter which senses the 
antenna position by using the synchro lines and outputs the results as a 
14-bit BCD word. 

In summary, the following signals are available for an external user: 

8 data lines 
data ready line 
master sync line (xmit) 
STC monitor 
Range Interval monitor 
Test Mode monitor 

-5-



FIGURE 4 \1SR-7L~C SIGNALS 

Bit values for BCD antenna information 

Bit Value Bit Value 

0 .1 deg. 7 8 deg. 
1 .2 deg. 8 10 deg. 
2 .4 deg. 9 20 deg. 
3 .8 deg. 10 40 deg. 
4 1.0 deg. 11 80 deg. 
5 2.0 deg. 12 100 deg. 
6 4.0 deg. 13 200 deg. 

Signal levels for monitor functions 

Signal Sigrial at ov S.ignal at SV 

STC Off On 
Time Sample 15 31 
Test Mode On Off 
Range Interval 2 km. 1 k.m. 
IF Attenuators Off On 
Data 0 1 
Antenna Pas. 0 1 

Signal pin connections on rear panel connector (1J2 WSR74-C) 

Pin Signal Pin Signal Pin Signal 

A shield gnd v elevation 100 p data return 3 
B azimuth .1 w elevation 80 q data 3 
c azimuth .2 X elevation 40 r data return 4 
D azimuth .4 y elevation 20 s data 4 
E azimuth . 8 z elevation 10 t data return 
F azimuth 1 a elevation 8 u data 5 
G azimuth 2 b elevation 4 v data return 6 
H azimuth 4 c elevation 2 w data· return 6 
J azimuth 8 d elevation 1 X data return 7 
K azimuth 10 e elevation .8 y data 7 
L azimuth 20 f eelvation .4 z data 8 
M azimuth 40 g elevation .2 a a data return 8 
N azimuth 80 h elevation .1 bb data ready out 
p azimuth 100 hh converter busy - elev cc time sample 
R azimuth 200 j data return 1 dd range interv 
s azimuth data gnd k data 1 (1st) ee stc monitor 
T elevation data ret. m data return 2 ff test mode monitor 
u elevation 200 n data 2 I IF attn bypass 

gg converter busy azim, ... ., 

-6-
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Time Sample monitor 
IF Attenuator monitor 
14 Azimuth position lines 
14 Elevation position lines 

All signals except for the xmit line have TTL open-collector outputs and 
require pull-up resistors. The xmit line is not TTL and requires voltage 
reduction to interface with TTL logic. 

· C. Radar Simulator 

A radar simulator was constructed on the radar interface board to assist 
in hardware/software development. The simulator consists of a series of 
integrated circuit timers used to duplicate the radar output signals from 
the WSR-74C radar. 

The simulator consists of two parts: the antenna signal generator and 
the data signal generator. The antenna portion simulates only the azimuth 
portion; however, the azimuth 'and elevation lines are paralled for test 
purposes. The heart of the system is the Sylvania 978 dual timer integrated 
c~rcuit. The 978 is a very versatile timing chip capable of providing 
monostable (one-shot) and astable (free-running) pulse trains ranging from 
periods of nanoseconds to minutes. 

The 978 for the antenna simulator is connected in an astable configuration 
providing a continuous stream of pulses at a frequency of 180 hz. The 
square wave output is input to a string of four BCD (binary-coded decimal) 
counters which have an ultimate capacity of 9999. However, a four-input AND 
gat~ is connected such that the counters will reset to zero whenever 3600 
is reached .. (3600=360 degrees) Each counter functions as either the .1~ 
1., 10, or 100 degree digit. The frequency of 180hz. is equivalent to 18 
degrees/second antenna rotation· rate, or three rpm which is the standard 
radar rotation rate. 

The other portion of the simulator provides the data signals. It uses the 
same type of timer (Sylvania 978) as the antenna simulator. Three timers 
are used, two in the astable mode and one in the monostable mode. The 
timers are labeled the xmit, delay, and data ready timers. 

The xmit astable in conjunction with an inverter produces 
which duplicates the WSR-74C master synchronizati9n pulse. 
tition frequency of approximately 250 hz which is similar 
PRF (pulse repetition frequency) of 259 hz. 

a xmit pulse 
It has a repe

to the radar 

The data ready astable produces the data ready pulses which also is very 
similar to the radar data ready pulse. The cycle time for this timer is 
6.6 microseconds. In addition, this timer drives an 8-bit counter used for 
providing a test ramp of data. 

The monostable delay timer is triggered by the xmit astable 250 times per 
second and forces the data ready pusles to stop for 120 microseconds. This 
delay accounts for the absence of data for the first 20 kilometers. 

-7-



FIGURE 5 
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FIGURE 6 RADAR SIMULATOR~ DATA-PORTION 
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FIGURE 7 RADA~ ANTENNA SIMULATOR 
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The combination of the.three timers and the eight-bit timer with the 
antenna simulator provide all the necessary signals for hardware/software 
program development without the need of an operational WSR-74C radar. 

A 50-pin ribbon connector is installed on the interface board allowing 
the simulator signals to be connected to the computer via a ribbon jumper 
cable. 

D. Radar Interface - Antenna and Status 

The antenna position and status information are read into the computer in 
the conventional processor-controlled mode by issuing input/output instruc
tions. The interface board responds to the command DIA ac,25 (ac=accumulator 
0, 1, 2, or 3) to obtain the azimuth information and to the command DIB 
ac,25 to obtain the elevation and status information. Each input"line from 
the radar is connected to a 610 ohm pull-up resistor and one input of a two
input NAND gate. The second input to the NAND gate (called the enable input) 
is connected to the MDB board control line DIA (data in-register A) or DIB 
(data in-register B). 

When the enable input goes high (becomes active) by executing the appro
priate instruction, the data on the radar line is put on the computer bus 
and stored in· one of the processor accumulators·. 

Sixteen two-input NAND gates form a 16-bit register and two registers are 
used; one for the azimuth information and one for the elevation and status 
information. 

E. Radar Interface - Interrupts 

The interrupt control on the interface bo?rd has been wired to allow for 
two different events to cause an interrupt. The first is a transmit interrupt 
(XMIT) and the second is a DMA transfer finished (DONE) interrupt. 

For either event, an interrupt request is generated when pin X9 on the 
interface board goes high. This signal is latched and an interrupt is 
generated when the computer is ready. The DONE interrupt request is gener
ated when the MDB Done flip-flop is set. In the radar design, the Done 
flip-flop can only be set when the DMA transfer has completed. The DONE 
interrupt is used to inform the collection program that data has been 
received and processing may begin. 

The XMIT interrupt request is generated when a transmit signal has been 
received and XMIT interrupt enable is active. The transmit signal is always 
being received at 259 hz when the radar is operating. Therefore, XMIT 
interrupts can only be generated by enabling them by setting bit 15 to one 
in the output register. The instruction DOC ac,25 can be used to enable 

-11-
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interrupts and either a RESET or NIOP can be used to disable XMIT 
interrupts. The XMIT interrupt is used to synchronize the radar collection 
program. 

F. Radar Interface - Byte Packing Logic 

The Nova312 computer works on 16-bit data words and the radar uses 8-bit 
data words. In order to maximize the efficiency of the computer, it is 
necessary to incorporate byte packing logic. The logic-reads in two 8-bit 
words from the radar and stores them as one 16-bit word. The 8-bit inputs 
are connected in parallel to both the low and high order bytes of the MDB 
input register. Hence, by activating either the load low (Yl30) or load 
high (XllO) line, either byte can be loaded with the 8-bit radar data. The 
radar generated data ready line clocks a J-K flip-flop to alternatively 
load each byte. The XMIT pulse resets the flip-flop to assure correct 
loading of the first byte. The two-input NAND gates alternatively activate 
the load lines when data is ready to be transferred. The CLK DSYNC (Xl35) 
signal is generated at the Q output of the flip-flop. This signal requests 
a DMA data transfer (data channel :equest) after every two bytes are loaded. 

G. Radar Interface - Data Channel 

The data channel mode is used to transfer the radar intensity data to the 
'computer.memory without any processor intervention. The radar data arrives 
at. the interface board every 6 .. 6 microseconds making it impossible to 
sample data by the conventional means of input/output instructions. To 
initiate a data channel transfer, the programmer must load the word count 
register with the number of words to be transferred, the memory address 
register with the starting location of the transfer, and set the start flag. 
The data.is automatically transferred word-by-word as the CLK DSYNC (Xl35) 
line is pulsed. 

The memory address register is wired to increment by one after each word 
transfer. Hence, the data is written into sequential memory locations as 
the transfer progresses. 

The word counter register is also wired to increment after each transfer. 
A zero count detector is used to detect when the register is equal to zero 
(transfer is finished). The zero count detector terminates all further data 
channel requests by clearing the BUSY and setting the DONE flip-flops. 
This action also generates an interrupt request. 

Data channel transfer requests are only honored when the BUSY flip-flop 
is set. It can be set by sending the "S". (Start) instruction. Termination 
of data channel requests occur when the word count register reaches zero. 

-14-
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FIGURE 11 DATA CHANNEL CIRCUIT 
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FIGURE 12 INPUT DATA REGISTER CIRCUIT 
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·III. SOFTWARE 

A. Software - Overview 

A series of DGC Assembler and DGC Fortran IV programs have been developed 
to collect radar data, process the data, and to display the data. In the 
present version, the programs produce a file of AFOS compatible graphic 
instructions that display radar intensities on a grid using alpha-numeric 
characters. A county map background centered around the radar site is also 
displayed. The various programs are summarized below: 

1. Radarlog - An assembler program which collects the raw radar 
data in pola~ coordinates and stores it on floppy disk. 

2. Grid - A Fortran program which converts the collected radar 
data into rectangular coordinates and stores it in a grid 
format. The grid is stored as four quadrants on floppy disk. 

3. Graph - A Fortran program which converts the gridded data into 
AFOS graphics commands and stores them on floppy disko 

4. Parameter - A Fortran program which produces a parameter file. 
The user has control over items such as resolution, range 
blanking, threshold levels, etc. This program is only run 
when parameters must be changed.• 

5. Control - A Fortran control program which automatically calls 
the collection, grid, and graph programs at a parameter 
specified interval. 

6. MapmB:ke - A Fortran program designed to be run on a IBM 360/168 
computer. The program produces a file of coordinates for the 
county map background. A second Fortran program runs on the 
DGC and converts the coordinates into graphic instructions. 

In operational status, the operator would run the control program. The 
system would c:!.Utomatically schedule the observations and run the grid and 
graph programs. The control program also sends the final product to AFOS 
by means of a teletype line, 

B. Software - Radarlog 

The radarlog program's main task is to collect one revolution of radar 
data and store it on floppy disk. The data is stored in polar coordinates 
in file radardata. File radardata is a contiguous file containing 180 
blocks. The program is organized in three separate sections: variable 
declaration and initialization, program code, and data buffers. The 
variable declaration and initialization portion contain the buffer pointers, 
constants, and collection parameters. The data buffer section contain the 
4096 word data buffer area. 

-18-
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FIGURE 13 RADARDATA FILE FoRMAT - VERSION 1.0 

Each block has the same format: 
File is 180 blocks in length. 

Location in block 
Octal Decimal 

0 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 

163 
.164 
165 

. 0 

177 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

115 
116 
117 

127 

Parameter 

Azimuth (BCD) in tenths 
Status--Elevation (BCD) 
Month 
Day 
Hour 
Minute 
0 
0 
Data--Bin 0,1 
Data--Bin 2,3 
Data--Bin 4,5 

Data--Last Bin 
0 
0 

0 

Second portion of block repeats same format as first portion. 

Azimuth: - 200 100 80 40 20 10 8 4 2 1 .8 
Bit fl 0 1 2 3 4 5 6 7 8 9 10 11 12 
Elev 40 20 10 8 4 2 1 .8 
Status a b c d e 

a=test mode monitor .O=on,l=off 
b=if attenuators O=off,l=on 
c=range interval 0=2km,l=lkm 
d=time sample 0=15,1=31 
e=stc monitor O=off,l=on 
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The radarlog program starts executing at label "START". Refer to the 
flow charts for this program in the text and the program listing in the 
appendix. The present time and date is obtained from system calls and 
stored in memory. The stack pointer and frame pointer are initialized, 
and the xmit interrupts disabled. The radardata file is opened on channel 
threeand the disk heads are positioned at the start of file. Certain 
collection variables are initialized and all buffers are loaded with the 
date and time header. 

Since the radar interrupt board was not sysgened and would be impossible 
to do such, the program next executes the .IDEF command to inform the 
system to accept radar interrupts. No radar interrupts occur at the present 
time since xmit interrupts have been disabled (output register bit 15 is n9t 
set). The program next waits in a loop labeled "AZO" waiting until the 
antenna azimuth (obtairted via a DIA 0,25 command) is equal to the start 
collection azimuth (which is zero degrees). At this point, the program 
enables XMIT radar interrupts to occur by setting bit 15 of the output 
register with a DOC 0~25 command. The remainder of the collection program 
is timed by interrupts.. The main portion is put into a short routine 
labeled 11WAIT". Usually this routine simply jumps to itself and does nothing. 
However, branches can be taken to a disk write routine or to the exit 
routine depending on the contents of variable Flag. The variable Flag is 
controlled by the interrupt scheme. 

On radar interrupt, the system branches to the radar service routine 
labeled "RADAR". The done flag on the interface board is interrogated by 
a SKPDN 25 instruction to determine whether the interrupt is caused by a 
XMIT or DONE condition. 

In most cases, the interrupt was caused by a XMIT pulse. In this case, 
the service routine jumps to label "XMIT" and servicing continues. The 
present azimuth is read in and compared to the next azimuth desired. If 
the present azimuth is less than the desired observation azimuth, the 
interrupt scheme exi.ts. If not, the memory address is calculated and loaded, 
the word counter is loaded, and the DMA transfer is begun. During the DMA 
transfer,the azimuth, status, and elevation are stored in the correct data 
buffer, and the service routine exits. When the DMA transfer is finished, 
the DONE flag is activated and an interrupt requested. 

If the interrupt was caused by a DONE condition, the DMA process has 
finished. The program jumps to label "DONE" and servicing commences. The 
next desired azimuth is determined and converted to BCD for comparison 
purposes. If the next azimuth is greater than 360.degrees, the interrupt 
scheme exits to the "FINil" routine. Every sixteenth DONE interrupt causes 
the service routine to exit to the write-data-to-disk routine labeled 
"CONT" and "WRT". 

Each data scan requires a data buffer of 128 words or 1/2 disk block. 
The disk write routine writes eight blocks at a time consisting of sixteen 
data scans (every 16 degrees). By writing such a large block of data, 
~ystem overhead is substantially reduced. The "WRT" routine determines 
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determines which grqup of 16 buffers to write to.disk, executes the write 
command, and then returns to the "WAIT" routine. 

The finish routine is executed when a complete 360 degrees of data have 
been taken. The last partially filled buffer is then written to disk, the 
radar interrupts disabled, the data fil~ is closed, and the system performs 
a return from swap. 

C. Software - Grid 

The Grid program is used to convert the data collected using the radarlog 
program into a gridded data file. The grid is centered around the radar 
site and consists of a 110 X 110 array with a resolution specified by the 
parameter data file. The array is stored in a file named GRID in four quad
rants, each consisting of a 55 X 55 array. The main limitation on the array 
size is caused by available memory which is the primary reason why the grid 
is divided into quadrants. 

The program begins by initializing certain variables and reading in 
other variables from the stored data file. The grid array file is opened 
and is zeroed. The radardata file is opened and data processing commences. 

One block of data (two data scans) are read into memory, the azimuth 
determined and the sin and cosine are calculated. The quadrant is determined 
for that particular azimuth and if the quadrant is not memory-resident, the 
quadrant change subroutine is called. Quadchg simply writes the memory
resident quadrant to the grid file and reads the desired quadrant into 
memory. 

Processing continues by checking the status bits to determine the range 
interval. If the range interval is one, the range for each sequential data 
byte is updated by one kilometer. If the interval is two, the data bytes 
are updated in increments of two kilometers. The range interval is deter
mined at collection time by a front panel switch on the WSR-74C DVIP. 

The program next converts every data byte (in radar DB/2) into an 
appropriate grid element is filled. If the calculated array _element falls 
outside the grid bounds, it is ignored. Also, if the calculated level is 
less than the previous level in a particular element, the element is not 
updated. 

After the program has finished executing, a grid file (48-contiguous 
blocks) has been created with maximum intensity information for each grid 
box. It is compatible with the graphics generation package incorporated 
in the GRAPH program. 

D. Software - Graph 

The Graph program converts the information contained in the parameter 
file and the gridded data file to an AFOS-compatible graphics product. 
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FIGURE 18 GRID PRocessiNG DATA ScHEME 
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The program incorporates a block data subprogram which contained the 
pn·-asscmbled AFOS graphics instructions. This approach reduces the memory 
requirements for graphics routines and decreases execution time by several 
fold. 

The main program begins by opening and reading several variables from 
the radardata and parameter files. Some of the variables are convertP.d 
into ascii characters (using subroutine decasc) and stored in the pre
assembled array. The second portion ot the program processes the intensity 
data stored in the grid file. Variables that control the appearance of the 
resultant product, such as scaling and centering, are initialized. The 
grid file is opened and the intensity data is processed. 

Each quadrant is read into memory from the grid file and the array is 
searched for non-zero elements. If a non-zero level is detected, the AFOS 
screen coordinates are calculated. If the coordinates lie on the screen~ 
it is plotted by adding the appropriate four-word instruction set to the 
graphics array. 

When the graphics array reaches a length of 256 words, it is written 
onto disk in file "NMCGPHRDR" and the array element count is reset. 

Processing continues until all four quadrants have been analyzed. The 
program then exits using a return from swap command. 

The graphics file has been·assembled in UTF (Universal Transmission Format). 
The only important requirements of UTF is that every 204k byte (end of trans
mission) be replaced by a 20k,l4k sequence (delete, form feed), and every 
20k byte (delete) be replaced by a 20k, 20k sequence. The pre-assembled 
block data code has these changes already incorporated in it; however, in 
the generation of the intensity code, the 204k or 20k byte can appear in 
the X or Y screen coordinate instruction. To greatly simplify matters, 
several lines of code have been added to increment the coordinate by one if 
the 203k or 20k byte appear. 

AFOS requires a certain protocol for its graphics instructions. Refer 
to the tables which details the format of the block data pre-format. The 
first portion describes the AFOS data base name and is called the communi
cation header. The graphics product definition comes next and describes 
the coordinate system used. It states the maximum x and maximum y screen 
coordinates. The block data subprogram contains code for drawing the box 
around the screen. This is accomplished by using the relative vector 
instruction. The alphanumerics are written by using the alphanumerics 
instruction. 

Details on the code and subroutines can be obtained from the program 
listings for making the map backgrounds. These programs were used in 
version 1.0 of the graph program and were eliminated for efficiency sake. 

The program terminates when all grid data has been analyzed and the 
AFOS graphics file is complete. 
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FIGURE 20 GRAPH PROCESSING FLOW 
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FIGURE 21 

"NMCGPHRDR000 91 

-l~-1~2400k 
140400k 
0 
lOOOOk 
6000k 
0 
0 
141400k 
0 
0 
8 
0 
3070 
4090 
0 
0 
-3070 
-4090 
0 
142400K 
143504K 
5524k 
"RADAR II 

142400k 
62k 
1130k 
"DATE= XXX XX 

142400k 
62k 
1034k 
"TIME= xxxxZ 
142400k 
62k 
740k 
"ELEVATION=OO.O 
142400k 
62k 
644k 

GRAPH BLOCK DATA SUBPROGRAM BREAKDOWN 

II 

II 

Communic~tions Header--AFOS data base name 

Graphics Product Definiation 
geography scale (not used) 
maximum i coordinate 
maximum j coordinate 
day-month-year (not used) 
time-pdc (not used) 

Relative Vector Instruction (draw box around frame) 
i coordinate start 

Text 

j coordinate start 
8 words follow (4 vector pairs) 
delta x (vector 1) 
delta y (vector'l) 
delta x (vector 2) 
delta y (vector 2) 
delta x (vector 3) 
delta y (vector 3) 
delta x (vector 4) 
delta y (vector 4) 

(bit 15,14,13 set) 
(bit 15,14,13 set) 

Writing Instruction--"RADAR" 
i coordinate start with large letters 
j coordinate start 
title 

Text Writing Instruction--Date 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Time 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Elevation 
i coordinate start 

II 

Text 

j coordinate start 
text 
Writing Instruction--Range 
i coordinate start 
j coordinate start 

Blanking 

text "RANGE BLANK= 000 " 
142400k Text Writing Instruction--Resolution 

i coordinate start 62k 
454k 
"RESOLUTION= 00 
142400k 
62k 
454k 

" 
Text 

"MAX DISP RGE=OOO 11 

j coordinate start 
text 
Writing Instruction--Max. 
i coordinate start 
j coordinate start 
text 
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142400k 
62k 
360k 
"TIME SAMPLE=OO 
142400k 
62k 
264k 
"IF ATTN=OFF 
142400k 
62k 
36k 
"LVl=X.XX" 
142400k 
702k 
36k 
"LV2=X.XX" 
142400k 
1522k 
36k 
"LV3=X.XXu 
142400k 
2342k 
36k 
"LV4=X.XX" 
142400k 
':t1~?1F ..J..a..--&. .... 

36k 
"LV5=X.XX" 
142400k 
4002k 
36k 
"LV6=X.XX" 
142400k 
4622k 
36k 
"LV7=X.XX" 
142400k 
5'442k 
36k 
"LV8=X.XX" 
142400k 
6262k 
36k 
"LV9=X.XX" 

" 

II 

Text Writing Instruction--Time Sample 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--IF Attenuators 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level one 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level two 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level three · 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level four 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level five 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level six 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level seven 
i.coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level eight 
i coordinate start 
j coordinate start 
text 

Text Writing Instruction--Level nine 
i coordinate start 
j coordinate start 
text 

68 words of zero follow in the 256 word block data buffer 
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E. Software - Map Backgrounds 

The data for the map backgrounds have been obtained from the DIMECO data 
base. This data base contains a county boundary file produced by the 
Census Use Study for its·computer graphics research. The file consists of 
46~159 records on a standard-labeled magnetic tape. Each record contains 
one latitude-longitude and one latitude-longitude change pair. Using 
coordinate conversions~ the data can be converted to AFOS screen coordinates. 
Two programs have been written; the first runs on an IBM 360/168 and reads 
the mag tape. It sorts out the important coordinates·and punches these on 
to cards. The second program runs on a DGC computer and converts the 
coordinates into AFOS graphics using specially adapted routines written by 
Jim Fors and Alexander MacDonald of ·.Western Region Headquarters. 

Program listings for all the necessary conversions from the DIMECO data 
base to AFOS graphics have been included in the appendix. The graphics 
routines originally were used in the graph program version 1.0. 

F. Software - Parameter 

The user of the radar software can specify certain parameters to tailor 
the resultant graphics product to specific requirements. Some of the param
eters need only be set once (at the time of installation); however, others 
may be changed quite frequently. Below is a list of the various changes that 
can be made: 

1. Observation Interval - for automatic soliciting of radar data 
by the control program. 

2. Range Blanking - used to blank out areas of ground clutter to a 
specified distance. 

3. Resolution - det~rmines the grid box size and details of echoes. 

4. Radar Threshold - sets the level output from the DVIP when a 
level of 0.01"/hr precipitation rate is observed. 

5. Thresholds - threshold levels for up to nine levels can be set 
for detailed analysis of precipitation rates. 

The parameter program simply asks the user for various parameters, stores 
these in an array, and stores the array on to disk. The parameter file is 
read by the grid and graph programs for variable initialization. 

G. Software - Control 

The control program was designed for automatic running of the radar 
programs. The user simply types "control" and the radar program will 
automatically by scheduled at the appropriate time. Time is checked by 
using the Fortran subroutine Fgtim. At observation time, the program swaps 
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to tht.! rmlarlog, grJd, and then to the graph program. When the AFOS 
graphics file is complete. the control program sends the file to AFOS 
using the $TTO line. 

IV. IMPROVEMENTS AND RECOMMENDATIONS 

Several changes could be made to improve the quality of the AFOS radar 
map. One of these, ground clutter rejection, would be extremely valuable 
to the forecaster. 

A. Ground Clutter Rejection 

Several methods are available for ground clutter rejection. The easiest 
method blanks out all areas of ground clutter. The major problem is that 
if precipitation exists over the ground clutter, it would not appear in the 
display. 

The second method involves the subtraction of ground clutter echoes. A 
data file can be created on a non-precipitation day. When precipitation is 
detected, the non-precipitation is subtracted resulting in a precipitation= 
only display. This sounds easy; .however, ground-clutter returns do not 
always have the same intensity or location. When the elevation angle is 
changed, ground-clutter returns can also change. It may be possible to 
construct a file containing the maximum echo return over all elevations. 
This method would eliminate most ground returns. 

The third method of ground clutter rejection is almost 100% effective;
however, it is also the most expensive. The raw video output from the radar 
is sampled with a high-speed analog-to-digital converter. The data is 
compared scan to scan and the variance of a target is calculated. If the 
variance is high, it can be assumed that the echo is precipitation; if the 
variance is small, the echo is probably ground clutter. 

B. Regional Maps 

At the present time, only a county map centered around the radar site is 
available. It would be quite practical to produce a regional map containing 
several radar sites. A composite map would be more useful to the forecaster 
than the single map since one would not have to be bothered by checking 
each map individually; however, that option would s.till exist. The scale 
could incorporate two or three states with a resolution of about ten kilo
meters. For finer details, the forecaster would have to consult the 
individual maps. 

C. Precipitation Totals 

The intensity information gathered at each radar site could be in~egrated 
over time to provide rainfall totals over periods of several hours. This 
could alert forecasters of heavy rainfall amounts caused by stationary cells. 
Other products might include rainfall areas and amounts for river basin 
forecasting. 
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D. Alarm Products 

The AFOS alarm/alert system lends itself ~dmirably to 
the radar data project. Alarms could automatically be actuated if echoes 
were to be observed over a certain intensity or if precipitation totals 
exceed a preset value. This would reduce the :amount of time the forecaster 
would need studying the radar maps. 

E. Parameter Change 

A procedure combined with the message composition feature on AFOS would 
allow the forecaster to run the parameter change program from AFOS. For 
remote sites wheTe the radar and AFOS are not co-located, this would greatly 
reduce the workload of the forecaster. All that is required to implement 
this option is the capability to do multi-tasking on the Nova312. An 
example of message pre-format has been included. The forecaster simply 
fills in the parameters. 

F. Operating System 

The current operating system running on the Nova312 is DOS ( Diskette 
Operating System). DOS has been designed to simulate RDOS (Real-time Disk 
Operating System) and therefore has quite useful feat~res. The major 
problem with DOS is. that it is too slow. For e~ple, when a program name 
is typed on the keyboard, it can take about thirty seconds before the pro
gram starts to execute. It has been recommended to me that programs be 
developed under DOS but run under RTOS (Real-time Operating System). RTOS 
is much faster, takes less core, and is as versatile as RDOS. Multi-tasking 
implemented on RTOS which would allow many innovative products. -

DOS is now running with 16K of memory. The DOS system only leave 8K of 
memory to be used for program usage. This has put a tight lid on program 
development. Programs can be written to run in 8K provided they use the 
disk for temporary storage and are split into small sections. The group 
of radar programs would run much quicker (70% improvement) if memory was 
available to combine the programs into one unit. Presently, the group of 
radar programs require five minutes to run, half which DOS is loading or 
unloading-programs from core. It is recommended that more memory be purchased 
and a different operating system be used. 

G. Elevation 

For an additional $1000 in hardware, a digital-to-s.ynchro converter can 
easily be ins.talled to control the radar antenna elevation from the Nova312. 
This would allow the calculation of height maps, vertically integrated 

·liquid water content maps, and a slew of many more useful products. 
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RADAR LOG 

; ll<ll<ll<ll<ll<ll<ll<ll<llc*;l~ll<:l:*lK:-ltll:)~·:ll<*'¥-:l'.*:!~**'~*****'l::ltll<ll<ll<$)1()jell<ll<li<W.l!:l'.C»:ll<li<)ICll<ll<ll<*li<**'l<ll<li<>IC)!C 

~ADAR LOGGING PROGRAM 

VEI;~s llJN 1. 0 ..ru:... Y B. 1979 MARK MATHELJSON--SSD WRH NWS 
; ll<ll<:ltll<ll<ll<ll<ll<ll<~!:ll<:l<:l:ll<ll<ll<ll<ll<ll<:l:ll<:l<:!' ;!(JICliOI<**'I!-::i:ll<;t::t::t:*l!Cll<ll:;;cll<ll<ll<*liC:IC)f()f<ll<ll<ll<)k***>!<ll<*$ll<lf<,'f'* 

RADAR LOGGING PROGRAM GATHERS RAIJ.I RADAR DATA USING DMA AND STORES 
IN FILE DPl:RADARDATA. REFER TO DOCUMENTATION FOR COMPLETE 
DETAILS ON FORMAT USED • 

; DATA 

AZHXT: 
AZINC: 
AZBCD: 
BUFC: 
WORD: 
HOUR: 
DA'.': 
~111'1: 

MmlTH: 
I'll : 
CO: 
FI: 

· STKP: 
N3: 
;r:::-: 
N3680: 
N4S: 
!116: 
N128: 
FLAG: 
1~8: 
H25: 

• T ITL RADARLOG 
• ENT AZNXT, AZ INC, AZBCD. BUFC .• WORD. HOUR. D!'W ,1'1 I tl 
.ENT MONTH.Nl,CO,Fl,STKP.N3.N32.N3609.N16.N!28 
• E~IT H8, H25. BLK. ERR. DCTP. ~ISS • F I LENi·J. DIJFP. 8UF0P 
• arr BU 16P. CNTMf.iX .• PTT. COUNT .• J.1 IVR. STK, START. OPENF 
• EHT SEE!< .Ll. 5 INT. AZ0.1.JAIT. f:ONT. FIN I 1. WRT. RADAR 
• ENT DOI~E. R, RC, RF. ~<t·1IT. 8 INBCD. L2. ONE. N:..:t. ERROR 
.ENT BUF0.BUFl.BUF2.BUF3.8UF4.nUF5.8UF6.BUF7 
.ENT 8UFU.BUF9,BUF10.BUF11,8UF12.BUF13.8UF14.BUF15 
.ENT BUF16.BUF17.BUF18.BUF19.BUF20.DUr21.BUF22 
.ENT BUF23,8UF24~BUF25.DUF26,8UF27.BUF28.8UF29 
• ENT 8UF30. BUF31. DCTI~. FLAG 
,TXTM 1 

• EXTN • U IE>< 
.!HAC PSHA=61401 
.DIAC POPA=61601 
. DUSR SA\!:.•52401 
• D lAC t·1T£1f'=IS1801 
• D IFIC t·1TFP=608E11 
. DUSR RET=6:260 1 

WORDS STOC~AGE AREA 
.ZREL 
0 ;NE>:T AZH·JUTH (BINARY) 
10. 

8 
-107. 
0 
u 
0 
0 
1 
CONT 
FIN I 1 
STK-1 .., 
:; 

z::~ o 

.5608. 
2000 
16 0 

128. 
8 
B. 
25 

.:AZii"IUTH HlCREr'EHT ( 1/10TH DEGREES) 

.: HE:<T AZ I l"lUTH CBSD) 
_:BUFFER CJUNTER 
; t.JC•RD CQUNTL-R FGr~ t•I"IA 
; I-JOUR 
;DiW 
;:·W~UTE 

:t·![ltm·: 
; Hl.II"IG[P OHC 
; •.=UNTlNUE ROUTINE f;DDRCSS 
; F Hll SH ROUT!NE 1=iDDRESS 
.: c~T(H 'I< PO fNil.R 
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... '·- .·: 

BLK: Y.l 

EF~R: EF!P~jH 

DCTP: DCm 
NAS: 4800 
FILEHM: 

:nTSI< FILE RELATIVF RLnCK NUMBER 
; rF~!=.'IlP F:UUT I HE PO i.IHER 
;~ADRR DCT POIHTER 
; 8. •::;t.Jt)F'Pt:D 8'T'T 4ESCS 
• + 1 *2 ; PO I HTER TO ASCII F !LEHHME 

"J}P !. : r.:':~:.::•r:r:DnTii" ; RI-:DARDA!A F H.r:.: 
ERF11; • ·:-:t::;2 ;PDIHTFi~ -,TI eRROR r·tESSAGF 

. T><T " ! ·: ·:. ; r::C.!IIi·!L.D:.~( t"i·• PGr·; ERROR" 
LOGFIL: .+1*2 ;POINTER TO ERf<!Oi~ LOG FlU:: N!11'iE 

• T><:T "DP 1: ERRI.OG II 

BUFP: 8UF0P ; BUFFER PO It-iTER 
BUF0P: BUF0 ;BUFFER POINTERS 

8UF1 
8UF2 
8UF3 
BUF4 
8UF5 
8UF6 
BUF?. 
BUFB 
B!JI=9 
BUF10 
BUF 11 
8UF12 
BUr-:13 
8UF14 
8UF15 

8U16P~ BUF16 
BUF17 
BUF18 
BUF19. 
BUF2l1 
8UF21 
BUF22 
BUF23 
BUF24 
8UF25 
BUF26 
SU:-27 
RUF28 
BUF29 
BUF38 
BUF31 

CNTMAX: 16. ;Mnx COUNTER FOR BINBCD ROUTINE 
PTT: D IVR·-1 ;~tDDRESS OF DIVIDE CO:-!STANTS BINSCD ROUTINE 
COUNT: 
DlVR: 

6 
8008. 
.:!008. 
2f.:~IJ3. 

1 Ot.J•J. 
81~~::"1 • 
.::;so. 
288. 
100. 
tJ0. 
40. 
20. 
10. 
8. 
4. 
2. 
i. 

;STACK AREA 

;COUNTER 
;DIVIDE 

STi<: • 8L!< 180. 

FOR BINDCD ROUTINE 
CGNSTANTS BitiBCD ROUTH-IE 
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, .. 

; f•IH HI U.H;G H·JG Pl;!nGRAM· ·STARTUP ROUTINE 
.HPLL. 

START: .SYSTI"I ~GET Tii'1E AND DATE AND STORE INTO MEMORY 
.GDA'r' 
HALT ; NEVER GETS HERE 
sm 1 .110NTH ; STORE MOHTH 
STrl a. DA'/ ; STC•RE DAY 
• S'r'ST!··I ~ t-=~T TI MF 
.GTi.JD 
!·lfll T ;: HC::'·/ER 
STt":i 2, HOUi< 
STA LMIN 
LDA 0.ST((P 
MTFP 0 
MTSP 0 
SUB 0,13 
DOC 0.25 
HIOC 25 

GETS HERE 
;STORE HOUR 
;STORE MINUTE 
;SET STACK UP 
; SET FRAI"IE PO INTER 
;SET STACK POINTER 
;CLEAR AC0 
;DISABLE XMIT INTERR. SET TTO OUTPUT 
; CLEAR DONE INTERRUPTS RADAR 

;OPEN RADflRDATn FILE--CHANNEL 3 
OPEl-IF: LDA 0, F ILENM ; LOAD PO !!'ITER TO FILENAME 

SUB 1, 1 ; l<EEP SYSTEM ATTR IElUTES FOR FILE 
• SYSTM ; OPEN FILE 
.OPEN 3 . ;ON CHANNEL 3 
JJ1P f.)ERR :ERROR--GO TO ERROR ROUTU.JE 

; POS IT I Ot-1 D I SK HEADS 
SEEK: LDA ~.BUF0P 

LDA l,BLK 
LDA 2,N1 
MOVS 2.2 
.SYSTM 
.RDB 3 
JMP @ERR 

;IHITILIZE VARIABLES 
SUB 8,0 
STA 0.BUFC 
STA 8.flZI~><T 
STt~ G. AZDCD 

TO START OF !='ILE CUSE READ COMMAND) 
; LO::ID MEI"IORY ADDRESS FOR READ 
; LDf1D BLOCK NUMBER (0) 
;AC2=1 READ 1 BLOCK 
;DLK CNT IN LEFT BYTE 
; EXECUTE READ BLOCK COMMA~!D 
;CHANNEL 3 
;F.RROR--GO TO ERROR ROUTINE 

;ACCH3 
;8UFC=0 
;r~ZHXT=0 
; t1ZI3CD=tl 

; LOf.lD ALL 8UFFFRS J..JITH T1ME AND DATE HEADER 

Ll: 

LDA :2 .• CU: Uf' ; t··pr:FER PO INTER 
LDA !.N3~ ;nC1=32 . 
NEG 1 .• 1 
I.Nl n. r·lfliiT!·l 
sn1 8 .. -~.- ~~ 
Lf~f' ll. ))((( 
STI-l 0.103 ... 2 
LDn 8,liOU!~ 

STA 8 .. 4 ... ~: 
LDA EJ .• mN 
STA ~J .• 5.2 
LDA B.N128 
ADD r:1 ":' 

- .P t-

HlC L l,SZR 
· Ji .. :P L1 

. : ;':C 1 "'·-32. COUNTER 

.: r~r-·:· t·IONTH INTO A•-:8 

.: ::::. iJRE IT 
; Gi.: r Dr-"'Y INTO ACf:) 
;~;mRE IT 
.: LOHD HOUR INTO AC0 
.~STORE IT 
; LO!~D t1II'IUTE INTO AC0 
,;STORE IT 
;LOAD 128. INTO AC0 
; UI.)DATE PO INTEl<: TO NE>."T BUFFER 
;ALL BUFFERS FULL. SKIP 

; TELL SY!3TEI"I THHT RADt=IR INTERRUPTS EXIST 
S INT: LDA e. N25 ; LOAD RADAR DEVICF CODE (25 OCTAL) 

LDA L DCTP ~ LOt4D ~1DDRESS OF DEVICE DCT 
• SYSTt·l ; Illl:::I'HIFY THE RADAR INTERRUPT 
.IDEF 
Jt1F !'JERR 

-40~ 



r ··-. 

f: .. 

; WrH T For~ nt·ITGII·I(J AZIMUTH TO f70!J(.!L 0. 0 
AZ8: DIA fL25 :REf·1D nZir1UTH IN BCD 

LDn 1, HZBCD ; LGAD SmRT AZ IMIJTH 
SUD ~t- 0 .• 1, SZR . ; Sl< IP IF AZM.,.START AZM 
. .";i·tP .. ~ 4J .: TT~Y AGAIN 

; STt::jRT R;:l:Df.iF!. nm::FRUPT!7; 
!..])(.1 D .• H !. 
DOC 0 .• 2S 

; L.b1 IT ROUTII•IE 
WAIT: LbA 0,FLAG 

NEG 8. 8, SI'!R 
.HiP lJA IT 
INC EL6 .. St~R 
JMP CONT 
lr~C fJ .• B .• SNR 
.TI1P F ItH 1 
JMP lJAil 

; COt-IT I NUE ROUT li'IE 
CONT: JSR LJRT 

SUB ELr:l 
ST(l 0,FLAG 
JMP I,JA IT 

.:F fNISl-i ROUTit~E 
FINI!: LDA 8.BU16P 

STA 8,8UFC 
LDA 1. 1·145 
STA !.HBS 
JSR ~jRT 

; la.i2 iTE 
WRT: 

LDA 0 .• N25 
.S'r'STI'l 
• IRI1V 
JMP t:_lERR 
.S'r'S"tt·1 
.CLOSE 3 
JMP.QERR 
LDA 1.1-13600 

.. RTil 
Ji•iP t!li:.PF~ 

F~Ol.rt· ~ i•::::. 
Sti\1 
LD;, 1 .. BUi=C -
t·10V 1 , 1. SZ:R 
JM!=' .-;-3 
LDA 8 .• BU J 6P 
JMP .+2 
LDI=i 0, 8! IF0P 
LDA 1 .. [:LI( 
LDA 2. ~185 
.SYSTI-1 
.WRB 3 
Jt1P GERR 
LDA 2 .. N8 
i~~)D . :::. !. 
S'lt} LDU~ 

; :;~:0= 1 
'; ENABLE ><l'i IT INTERRUPTS 

; WAIT ROUTINE 
;GET HEGATIVE OF FLAG 
; FLAG=0 LJA IT ROUTINE 
; ! NCREt1ENT AC0 
:FLAG=l. CONTINUE ROUTINE 
;INCREMEHT AC0 
;FLAG=2. FINISH ROUTINE 
; OTHER. l.ciA IT ROUTH·IE 

.: !.JR ITE DISK AND SEEK 
;CLEAR ACI?J 
;CLEAR FLAG 
;GO TO WAIT ROUTINE 

;SET BUFFER 16 

; SET 4 BLOC I< [,JR !TE 

;WRITE DISK AND SEEK 
; RCI"iO\-'E R(.:!DAR INTERR HAND FROM SYSTM 

; ERROR--GO TO ERROR ROLiTH·IE 
;CLOSE RADRRDATR FILE 

.: EI\ROR·--GO TO ERROR ROUT HiE 
; TO BE SURE OF r::ESEHEDUL iNG 
; RETURN FROI1 PROGRAM SlJAP 

:ERROR--GO TO ERROR ROUTINE 
;. I :i :\'CR GE.TS HERE 

; SAVE REG ISTEF-:S 
; LOAD BUFFER COUNTER I ~HO ACe! 
; DETERi"iiNE ~1EI'1 f-1DDR FOR WRITE 
;MUST BE.BUFC=B OR 8UFC•l6. 
; ME~·l ADDR START,..BUF 16P 

; r1E!-I ADDR START::BUFOP 
.: LOAD BLOCK t~UMBER INTC AC 1 
;BLOCK COUNT 8 
; lJR ITE TO DISK 
;CHANNEL 3 
;ERROR--GO TO ERROR ROUTINE 
;f:C2==8. 
; I HC:r~H·iEt-17 Bi..K HLW!BER 8'r 8. FOR NEXT TIME 
-~T!"lP.F UFI·;:~-~·C:.ll 81 OC!< !'!I.!MSER 
.: ~.! 'T!.Ik'N f"r?Cwl ~;'JSROUT Ii'IL:: 
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; RADAR 11-ITERRUPT SCHEME 
RADAR~ PSI-lA 1. ; SAVE REGISTERS 

DONE: 

PSHfl ~~ 
PSHA 3: 
SKPTJH :::~5 

JMP /~MIT 
t-IIOC 25 
LD(.'l a.AZNXT 
LD(-l LAZ!NC 
ADD LO 
I..DA l ,H::i600 
ADCZ ~~ 0,1.SNC 
J11P RF 
STA 0, f.lZN~<T 
JSR BINBCD 
STA r-i .• t1ZBCD 
LM 0,8UFC 
MDV FJ .• !1, SNR 
Jt1P RC 
LDA LN16 
SUB ·ii• 1. 0. SNR 
JMP P.C 

; RODAR DONE. THEN Sl~ IP 

; ~;MIT INTERRUPT 
;CLEAR DONE FLAG 
; DETERt11 NE NEXT AZIMUTH 
;ADD AZ. INC TO LAST AZIMUTH 

· ;LOAD 3680 INTO AC1 
;NEXT AZi·l >=360.0, DOWT SI<IP 
;JUMP TO FINISH ROUTINE 
.: STORC: NEi·~T AZ li"IUTH 
; CON'v'CRT TO BCD f:'OR COMPAR IS ION 
; STO~E ElCD VALUE 
; DETEI<1'1II··:f:. BUFFER COUNTEP. 
;SKIP OF BUFC •=0 
;BUFC=f'l, t..JRITE TO .DISK ROUTINE 
; LOAD AC 1 l .. IITH 16. 
;SKIP IF BUFCo=16. 
;BUFC=16 •• l,JRITE DISK ROUTINE 

; RETURN FRot·1 J.I~TERRUPT ROUTINES 
;NORMAL RETURN 
R: POPA 3 ;RESTORE REGISTERS 

POPA 2 
POPA 1 
.UIEX ;RETURN 

;RETURN TO lJR-ITE ROUTINE 
RC: LDA 8,1-11 ;SETFLAG FOR CONTINUE ROUTINE 

STA 0,FUtG 
POPA 3 ;P.ESTORE REGISTERS 
POPA 2 
POPn 1 
• U i E: : ~ f.'ETURN TO CONT H-IU:::: ROUT U·IC 

; RETURN TO F i H r SH RQI.IT ~ t•H· 
~~F: U.•:1 •·r,.i·! 1 • .:~ET FLAG FOR Flt•!ISl-1 !~C•UTII'!S 

!t-:c 1] .. n 
SHl [1 .• l-l.riG 
I·! In? ....,,., 

,._.J 

I·! ~C:C : ~:.; 
POP~1 3 
:-'OPFI 

... , 
~ 

POPA 
• U IE;.: 

. ;XMiT INTERRUPT 
XMIT: D HI 8 .. ;~5 

NIOC 25 
LDA 1 .• r:lZBCD 
ADCZ ·:~ 8. 1 p SZC 
JMP R 
LDf:l 2 .• RI.IFC 
l..DH t. BUFP 
t"ID.D 1.. :~ 
LD1:; ::i. t:J. 2 • 
I Di~i 1 .• 1-10 
,:ll)\) ., 

l. 
DOf·l 1~~25 
L D:·: ! .. 1-lQI'~D 
DOSS 1 .• ~?5 

; C:C8=2 

.~ CLHlR RADt1R TNTl:.FiHUPTS 

;RESTORE REGISTERS 

;RETURN TO FINISH ROUTINE 

;READ AZIMUTH 
.: CLEAR I NT REQ 
; LCAD N:>-'T (.12: Ir·lUTH IN Br.D TO AC 1 
; (-IZI·I>..,N>~T AZN? p 51( IP 

.: DETERt'liNF. ME1'10R'r' ADDRESS FOR DMA 
; BUFFER r~o INTER t':!DDRESS 
.: PO I !'ITER TO BUFFER liDDRESS 
; u::JAD ACTUf'IL MEI'lORY AD!Ji~ESS 
· nc 1 =8. 
.: I ORI'l DMA MEMOR'•' !li:•!'!::::~:.s 
.: ~:;END l·lEI·!ORY A))rtP.ESS Til r-i'l.Df1R INTERFACE 
: ; OHD t,JOFW COI..IH . :..r: 
.: · FN!:> klfJ~'f• r.ouN·.- ~~!·!!,I !')TI:>il~T DMA 
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D !1:j 1::.! .~ ·~:·~5 
ST(l 0 .. f:J .• 3 
niB 1:'1 .• :?~_; 

STA 0. 1..3 
LDA 0.BUFC 
li"lC 0 .. [, 
LDA 1 .. !"•{z;2 
::Ji ID ~;: ' 0 .• SZR J.,. 

SUR I] .• ~~I 

3Tii o.Bu:-c 
JMP R 

; F:Ei=l£1 !I~ nZl t'lUTH 
; STORE HZ I ~11.1TH 
; R!.:AD Jt·l ~~TATUS-·I::U::V~IT!ot·l 
;STORC S'iATUS-ELEVATION 
;UPDATE BUFFER COUNTER 
; ItlCREi·1EtlT B'!' Oi'!E 
;AC1=32. 
; BUFC> =32, THF.I'I SI:::T BUrC ""FJ 
; ACt't=0 
; STORE UPDATED \/f-lLiJE. OF 8UFC 
;NORMP.L RETURN 

;BINARY TO BCD CONVERTER RIJUTINE CAC0---AC0) 
BiHBCD: PSHA 1 ;SAVE REGISTERS 

L"'· '-• 

PSHf.l 2 
i10VL 3. 3 
PSHA 3 
L!}l1 2 .• PTT 
STfi 2 .. 21 
LDA 2 .. CNTMAX 
STA 2 .• COUtH 
sus 2 .. 2 
LDA 1..021 
1iDCZ ~~ 0. 1. SNC 
Ji·1P o:~E 

t·!0\:'2L 2. 2 
JMP 11:<'! 

ONE: .. ~;1Jf3 1, 13 
t10\IOL 2, 2 

NXT: DSZ COUNT 
J;y;p L2 
MOV 2, 8 
POPA 3 
MO\iR 3, 3 
POPA 2 
POPA 1 
JMP 0 .. :3 

;ERROR HnNDLER 
ERROR: SUo 1 .• 1 

LDA O .. LOGFIL 
• SYSTt·l 
• i1PPEHD 2 
Jl1P • +4 
LDA 8 .. ERR 1 
.l.JRL. 2 

LN• .: ... H36i~~J 
.S'r'STi·l 
"f~i:SCT 
Jr·:? • -i-1 
.SY:)TI'I 
.RTN 
1-lll!..._T 
HALT 

; LOAD PO INTt:::R TO D IV !DE CONSTANTS 
; STOF::E IN AI !TO- INC LOCP.TI 01'1 
; HHT!Lit.::E COUHTER 

; CLEt1F; (:C2 
;L00D DIVIDE CONSTANT 
;RESULT>=O,Si<IP 

; ~lOVE 8 IHTO RIGHTMOST 8 IT 
; MORC TO L'O 
; STORE NEI.. .. I VALUE OF AC0 
; STORE 1. INTO ;~ TGHTMOST El IT 
; DECREt1ENT COUNTCR 
.: HOT DfJt-lE Y~T 
; t~DVE RESULT TO ACe 
;RESTOR[ REGISTERS 

.:RETURN 

;OPEN Ef:R!JR FILE 
.: ERROR F I I.E HAt·1E 
; APr::l··:n Ti !E != !LE 
;:JN CHANNEL 2 
;ERROR. EXIT PROGRAM 
;LOAD POINTER TO ERROR MESSAGE 
; I_.JR I TE L I~:r:: 
; t.:RI~OR .• F:.-< IT r:<OGRf:ii I 
.: TO BE SUR!: OF 2ESE!-:EDUL I~lG 
.:·CLOSE ALL FILES 

.: f~ETURN FROM Sl·!·'tP 

;DEVICE CONTROL TABLE FOP. RADAR ::J)CT) 
DCTR: El ; IGI'IORES TH TS [,JCJRD 

1 ?777'i' ; !HTERP.UPT r·1AS!< CNO OTHER INTERRUPTS ALLOWED) 
RAD;:1R .:SER\/!CE :~.'~JUTII·;E nDDRE·::s !..ABEL 
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;I:?ADAR l)(~TA BUFFERS I'.~ 

BUI·l:'l: . BLK 128 • 
BUF 1: .BLK 128. 
BUF~: • BLK 128 • 
8UF3: • 8LI( 128 • 
BUF4: • BLI< 128 • 
BUF5: • BLJ< 128 . 
!3UF6: .BLK 128. 
BUF7: .8LK 128. 
8UF8: • BU( 128 • 
BUF9: • FlLI< 128. 
BUFlel: • BLK 128 • 
8UF 11: • BLK 128 • 
SUF12: • BLI< 128. 
BUF13: . BLK 120 • 
SUF14: .EJLK 128. 
BUF15: • BLK 128 . 
BUF16: . BLK 128 . 
BUF17: . BLK 128 . 
BUF18: • BLI( 128. 
BUF19: .BLK 128. 
BUF2El: • BU< 128 . 
8UF21: .au< 128. 
8UF?2: • BL.K 128 . 
BUF23: • BLI< 128. 
8UF24: .BLK 128. 
8UF25: .BLK 128. 
8UF26: • BLK 128 . 
BUF27: • BLK 128 • 
BUF28: . au~ 128 • 
8UF29: • BLK 128 . 
BUF3e:l: • BLK 128 • 
BUF31: • BLK 128 • 

.END START 
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GRID 

C ;;oloKll<ll<ll<ll<li<*****lk."t:ll<:iOJ(**:*:I(l!:ll<)!<;l~*'tOICI:l>l'-**'l':**;i:**'lC!(>I:**:i~,jOI<**;(<*ll<:'t::'i<:*-?IOlek*** 
C Cml'./E.RS I ON PROGRAt1 FROM I~AI..cl R1=!I'AR DATA TO GRID ARRAY 
c 
C VERSION 2. 0 JULY 24, 1979 t·1ARK i·1ATHEWSON--SSD L.JRH NI.JS 
C V2. 0 REPLACES PORTION OF COMF'I?ESS PGI"I (\/1. 0) P.ND ALL OF Vl. 0 
C GRID PG11. OTHER r:•oP.TIOi'·l OF '·./1. (I Ct:I1·1Pr::t::SS PGt·l IS IN \12.0 
C TITL.C PGf'i. 
c 
C GR I'D ( 1/2. f:)) REf':JD RAl·J RADAR DHTA FR0~1 FILE DP 1 : R:-1DARDf.1TP. A~{D PUTS 
C l T D IREc~·LY Il'n·o GRID C;F::;:r;y l.Jf-1 ICH IS STOF~E)t It·l FOUR C:Uf.IDRANTS ONTO 
C DISK. FILE i'lAf·IED GRID. 
C****-~~ . .'l':l!OICI':'~.::Ic:l-:**~)!'*:l<llci:*.-Y-**:***;;.:**':c::~:~~~::l:l!OI'******"'***'**********:i:~~l< 

COt1P ILER NOSTACK 
E~'\TEHNP.L QU(l.DC!·!G, BCDRAD 
Cot·1i··tot-I/DTA/GR TD, DU!'1 

C VARIABLE DECLRR~1TiON lil'lD INIT~P.LIZAT!ml 

C PROGRAM 1 S SET FOR A 55 >< 55 GRID P.F:R\!Y l·J ITH FOUR SEPERATE: 
C QUADRANTS. 

HlTEGER Gf< ID 03:54, !3: 54), DIJt'l( i.:JEI), LEVEU0: 255) .• RGE INT 
INTi::GER QUAD. RESOl., RGBLK .• INB (8: 255) .• BMSK. SMSK, 8LK .• RGMSK 
81"151<=3'?71< 
SMSi<=3??7K ; STFiT!JS· ·r:u::v t"ISK 
i-~Gf·l::3!( =200001< .: r:~m·iGE ! t·ITE!T"' 11AS!( 
8U< "'13 ; BLOC!( ,;:, CF r.C!Df-lRDI:'JTr-1 r: I LE 
QURD=4 ;QUAD~ANT 

:: P'·::i~~t:~ :t"Jr::S ·;pr=n pr.r,:-r!l_: ITT f1t·! ,.. i~~:--::·.!;::1:: BUlNI( ING, ~~~·iJt ! .C\/ELS FROi'l PP.RAi1ETER F lLE 
cn;_ 1.. UPF!-i i. 1... "'f'P 1 : f·'f.:P.!'l1·1ETEfi:". ~~, J ER) .~ OPEH F I L F 
C:Fll..!- F:J:!BL!< ( !. .• 8,!. E'-/EL, 1 .• I ::::r~ .\ ; ~~~AD PAR::11"iET~RS 
i>. .::. --'i .i.:''.:.' i _-. · ·, , r:r::~.c .. u·:'!ON 
!::;:;:::1_, .... ! r::·::·!Jl) :F;::~~·:!~ !.•_!~:NKI:·IG 

c:·.~.· .. 1'\'>[·,:;.,·'.·.' .. -!f~'-/r .. ' _:_;·ER) .:READ U.:::\·:::::l_S 

. .-~ ~ .. : .. 

Gi~ I).J ( ~ .• i ~ ·_; ~-~·; 

l~U :"2 1=0.-3S ... l2 
2 C~LL WR8LKr3.I.GRID,12.ICRl 
C OPEN PAD8R DST~ FILE 

CALL OPENC2."DP1:R~DAR~qTA".2.IERl 
C PROCESS RADAR DATA 
c 
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C READ BLOCK OF DRT 
8 CALL FWBLt< C.:·. DLI<, Hm. L IER > ; READ BLOCK OF RADAR DATA <"""''> 

IFOEF!.E0.9i GO lO 25 ~EHD OF FILE 
.DO 18 1 =!:1. l~U~ i 7.:8 : TLJO/SETS r'El~ BLK 

C DETERI111-!E AZ JMliTH 
CALL BCDRRD<INBCi),IAZM,RAD) ;IAZM=.l DEG,RAD=RRDIANS 
S=SIHCRRD) :SIN OF ANGLE 
C=COS<RAD) :COSINE OF ANGLE 

C DETERMINE QUADRANT 
J=IAZM~~00 ;968=90 DEG. 
IF(J.NE.QIJP.D) CALL QUADCHG(J.QUAD,IXBOT.IYSOT,RESOL) ;CHANGE QUAD 

C DETERI"IINE RANGE INTERVAL • 
RGE!HT=IANDCRGMSK,INDCI+l)) 
!FCRGEINT.EQ.8) RGEINT=2 
IF(RG~INT~HE.2l RGEINT=l 

C DATA CONVERSION 
DO 16 J•8,115,1 ;J=POSITION IN RUFER 

C OBTAIN RANGE 
RL=19.·1-RG!::IN'f,l:(J-7>*2 :~RNGE LOf.,J BYTE 
RH=RL+RGEINT ;RANGE HIGH RYTE 

C CHECK RANGE BUiNK I NG 
IFCRL.LT.f~GBLK) GO TO 16. ;WITHIN RANGE BLANKING RANGE. 

C P.ERD DATA 
11'-'INDU+D ; Il=DATA 

C SEPERATE DATA IHTO Tt.JQ BYTES 
12= Ir~ND (I L ot·JSK) ; LOl·J BYTE 
13=ISHFTC I L-8) ;HIGH BYTf. 

C CONV'ERT DAm l NTO LEVELS 
I2.=LEVEU 12) 
IJ=LEVEL ( I3 l 

C PROCESS LOlJ G'r'TE 
IFO: I2.EQ.f:l) GO TO 15 ;LE'-/CLEJ • SKIP PROCESSING 
IX .. <(I~L*S)-!XBOT>~RESOL ;~·:GRID COORD. 
IY= ((RUI<C)- IYDOT) /RESOL ; V GRID COORD. 
IFCI>~.GT.54.0R. n'.GT.54) GO TO 18 
IFCIX.LT.0.0R. IY.LT.m GO TO 18 
IF CGR !D OX. IY). LT. I2) GR II)( I~·:. lY) = I2 ; PUT MAX VALUE INTO GRID 

C PROCESS HIGH B'!'TE 
15 IF( I3.EO.C:J) GO TO 16 ;LEVELG, SK!P PROCESSING 

I>~"' ( ( f'1H*S)- I :-~BOT) /RESOL ; >; GRID COORD. 
!.Y= ( CKH·!:C)- IY80T) /RESOL :.: Y GRID COORD. 
IFU><:.GT.~4.0!-'L IY.GT.54) GO TO 18 ;OUT OF GRiD 
IF ( I X. LT. 0. OR. I Y. LT. 0) GO TO 18 
IFCGRIDCIX.IY).GT.l3) GRinCIX.IYl=I3 

16 CmiTl.NUE 
ll:l CllNT WilE 
C INCP.EI"1!::NT 8L[lr.f( Nlli !":!"'R B'r' G~·iE 

L:Lf~ ·oj:JI k +I 
,_;n To t: 

C ENl) !JF P.fHA SET 
.: rr-:OC!'SS ND<:T E'LOCI( 

;PUT MAX \~LUE iNTO GRID 

25 J ·l:1:...h':IJ-l ; l.Ji!'lH:.:iE QUAD FOR I :oi~CE WRITING OF UlST L~Uf~D 
CALL Qi.IADCHG (J. L!Uf.lD. D{80T .• T'r'BOT .• RESOU ; QUAD CHANGE 
C!"lLL CLOSE ( 2. I ER) ; CLO~~.E RAN~R DATA F 1 LE 
CALL CLOSEC3.IER) ;CLOSE GRID FILE 

C RETURt·l FROI·I Sl.·.:.-lP 
CriL.L BACI( 
END 
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c~~r:lotc:<>le~:;~Cic!(:t::l<*l!~~w),~*'*'**:-r.*~**"'********************~ 
C QUADRGNT CHnNG~ rROGRRM 
c 
C VERS IOi~ 2. 0 JULY 24, 1979 MARK M!=ITHEl·JSON--SSD l.lRH NWS 
C*******~ICICliC*-'IOfOIC~j:*>f:*)j..?j'****"~;;;.:)IC***>I<********~'IOIC**** 

C READS A~m I..JRITES QUADRANTS FOR GRID V2.0 PGM. QUADR:::INTS STORED 
C IN FILE DPl:GRID AND ARE CONTIGIOUS C12BLKS EACH). 

COMPILER NOSTACK 
SUBROUTINE QUADCHG CNEWQ,QUAD,IXBOT,IYBOT,RESOL) 
COI"IMON/DTFVGR I D. DUM 
INTEGER GRIDC0:54,0:54),DUMC100),YC0:3),X(0:3) 
INTEGER QUAD,RESOL,IN8(0:255) 
IFCNEWQ.EQ.QUAD) RETURN ;S!=IME QUAD WANTED 

C ASSUMES GRID FILE !S OPENED ON CHANNEL 3 
C ~~ITE OLD QUADRONT TO DISK FILE 

J=QUAD*12 
CALL WRBLKC3,J,GRID.12.IER) 

C READ IN·NEW QUADRANT 
QUAD:.:NEWQ 
J=QUADlk12 
CALL RDBLKC3,J.GRID,12,IER) 

C SETUP XBOT AND '{BOT 
>WJ) =0 
XC 1) =0 
XC2)=-RESOL*55 
XC3)=-RESOL:t:55 
YCED =0 
Y C 1) =-RESOL:t:55 
Y C 2) =-RESOL~:55 
YC3)=0 
IXBOT=XCQUAD) 

. IYBOT=YCQUAD) 
RETURI~ 
END 

C**".I(******'A<**************'-""*********-~~~ 
C CONVERTS BCD ANTENNA FOSITlON TO DECIMAL AND RADiANS 
c 
c 
c 
c 

VERSION 1. 0 JULY 9. 197'9 MP.RK MATHEWSON--SSD WRH NWS 
VERS !Otl 2. 0 JULY 24. 1979 11ARK 11ATHEWSON--SSD WRH NI.JS 

--NO MODIFICATIONS--~SED FOR GRAPH V2.0 PGM. 
C******:l<:r~l:*:tnt:;;.:***:tci'~i::t::t::t:**:-!(***""':'::ict:**********'*'-:l<***************-**** 

COMPILER NOSTACK 
SUBROUTINE BCDRAD CIBCD,IDEC,RJI) 

C I6CD=HlPUT \'1'"-lLUE. IDEC=OUTPUT DECIM~1L VALUE~ RII=RAD!ANS OUTPUT 
COMMON/CONVE/COHV,iBI 
!NTEGER COKVC0:15),I31(8:15) 
IDEC=O ~R~SJLT IN!TILIZE TO ZERO 

C CON'/EfH TO DCC Ir'iRL 
DO 3 1=8,15 
IFCinNDUBIC!), IBCD) .NE.0) IDEC=IDEC+CON\:'(l) 

3 CONTINUE 
RII=FLOATCIDEC)/57'2.957 
RETURN 
END 
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C**'lt:kll<********ll-"****'l::>l'.:lol'******-****~lc***********'.,._,""X**************** 
C GR IDBLOCK OLOC!( Df-ITA AREA FO~~ GRID PROGRAM 
c 
C VERSION 2.0 JULY 24p 1979 Mf'·lRK MATHEWSON--SSD WRH NWS 
C******ll<:!Ol<ll<*****''t:l:****'*:**lit:l'.ll~llt**'"**)jel(*****'l::;i*******~ltll<llCIC:o!t*llt***** 

COMPILER 1-iOSTACK 
BLOCK DATA 
COMMON/C.ONVE/CONV p I B r 
INTEGER CON\l(0: 15), IB I (0: 15) 
DATA COt·lV./800f'!,400El,~~£lf?.!f:l, 1808,SS0,400,2flti. Hl0,80.40,20.10.8.4.2,l/ 
DATA !Bl/1B00001C 40['l08K.2001:10K,10090K,40001(.2001::1K. 1000K,400K,200K, 

1180K.40K.20K.18K.4K.2~.1K/ 
END 
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GRAPH 

C*ll<:iOic*:iOic*****>lc**''**'K****************,ic*********,;ototolc***-"'<lk********** 
C CONVERS IOI'I PROGRAM FROM GRID r:IRRAY TO GRAPHICS 
c 
c 
c 
c 

VERSION 2.1 JULY 28,1979 MARK MATHEWSON--SSD WRH NWS 
--SIMILIAR TO V2.0; BUT DOES NOT USE GRAPHICS SUBROUTINES 

SINCE ONLY TEXT tS OUTPUT .. 
C********~Oit-~*****************'~********>~<:IOIOIC****~"*********** 

COi1P ILER NOSTACK 
EXTERNAL DECASC.BCDRAD.STATUS 
COMMON/DTA/IGA,MTH 
COMMON/GD/GRID,DUMM 
l~ITEGER IGA C0: 255), SPC C0: 255). GRID (0: 54.0: 54). MTH (24) 
INTEGER Sl1SK, RESOL. QUAD. XC0: 3). YC0: 3) .. BMSK. DUMt1( 10€1) 
EQUIVALENCE CGRIDC8.0),SPCC0)) 
SMSK=377'?'K ;STATUS-ELEVATION MASK 
OMSK =377K ; BYTE MASK 

C OBTAIN PARAI"'lETERS 
CALL OPENC2."DP1:P~RAMETER".2.IER) ;OPEN PARAMETER FILE 
CALL RDBLI< C2, 0. SPC. L IER) ; READ PARAMETERS 

C RANGE BLANK ItiG 
lGAC?6)=IGAC76)+SPCC1)/100 ;lBBS. 
CALL DECASCCMODCSPCC1).100),IGAC7?)) ;10S.lS 

C RESOLUTION 
RESOL=-SPCC2) 
CALL DECASCCRESOL,IGAC87)) ;WRITE IT 

C MAXIMUM DISPLAY RANGE 
I=RESOL*55 ;GRID SIZE=55 
IGP.C98)=IGAC98)+I/100 ;108S. 
CALL DECASCCMODCI.100).IGA(99)) ;10S.1S 

C LEVELS 
DO 2 I =3. 11 
IFCI.i'IE.3.AND.SPCCD .LE.SPCCI-1)) GO TO 18 ;EXIT 
IRT=100.*Cl0.**C(SPCCI)-53.02)/32.)) ;RATE .81"/HR 
K=C I-3)::(7+127 ;POSITION IN ARRAY 
IGIHK) = ISHFTCIRT /1130+601<. 8H56K ; INCHES AND . 

2 CALL DECASC(f·JODURT.H~0),IGACK+1)) ;.e:IL.l 
10 CALL CLOSEC2,IER) ;CLOSE PARAMETER FILE 
C DATE-Tlt1E GROUP 

CALL OPENC2, "DPl:RADARDATA",2. IER) ;OPEN RADARDATA F'ILE 
CALL RDBLKC2,B.SPC,l,IERl ;READ IN FIRST 8LOCK 
IGAC4m ==f'1THCSPCC2):;:2-1J ;WRITE MONTH 
IGA (41) =filiHSPC (2) *2) 

CALL DECASC(SPC (3). IGA C42)) 
CALL DECASCCSPCC4J.IGAC51)) 
CALL DCCASCCSPCC5l. IGAC=.2l) 

;WRITE DAY 
;WRITE HOUR 
;WRITE MINUTE 

C $TATUS-ELEVATION 
I =SPC ( 1 l · ; !:::LCVATION-STATUS WORD 
CALL STP.IUSCI.Il,I5.I2,I3.I4) ;SEPERATE STATUS BITS 
CALL DECP.SCCI3.IGAC1EJ9)) ;WRITE TIME SAf1PLE 
!.Fi!1.El"1.0) GO TD 11 ;IF ATTN OFF 
!G:~ ( 11:3'• ""ON II 

IGAC119)=" 
11 I= lAND C I, SMSIO .: EL[\'f":!TION ALONE 

CALL BCDRAD ( I, J J, Rt=iD) ; COl·iVERT TO DECIMAL 
J=JJ/18 
CALL DECASCCJ.IGAC64)) ;ELE\~TION TENS,UNITS 
Ib.A (65) = ISHFTC56K, SHMOD (J.J ,10) +6i3K ; TEI'lTHS, ELEVATION 
CALL CLOSEC2.1ER) ;CLOSE RADAR FILE 

r 
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... 
C PART I I OF GRf~PH ICS PROGRP.I'1--PRnCESS INTENSITY DATA 
C SET UP PARAi·iETERS 

IBLKe:f3 .:BLOCK ~~ FOH Gf;!RPHICS OUTPUT 
IPT= 188 .: lJORD PO INTER It-1 GRAPHICS ARRlW ( IGA) 
I ~<CE~I =4896/2 ; y; CENTER OF SCREEN 
IYCEN=3872/2 ; ':' CEI·iTER OF SCf~EEN 
t'IAP=238 ; MAP SCI-1LE RANGE 
SCf.lLE= I"''CEN/MAP ; SCALE:PTS.,.,.i(l1 

C INSERTED FOR LAS VEGAS OF( SET 11f.lP 
IXCEN,.IXCEN+680 ;680"CFFSET FOR 1.0 DEG LONG. 
XC0) =B ; ><BOTTOM Y BOTTOI1 FOR QUADRANTS 
XC 1) "'8 
X ( 2) :::-55*Rt;SOL ; 55 =GRID 5 I ZF. 
X(3)=-55*RESOL 
Y(0)=0 
YC1)=-55*RESOL 
YC2) =-5::i:J<RESOL 
Y~3)=8 

C OPEN GRID FILE 
CALL OPEI'l<Z. BIDP 1: GR I.D II~ z. IER) 

C OPEN GRAPHICS OUTPUT FILE 
CALL OPEN ( l. "DP 1: NI"ICGPIIRDR". 2. IER) 

C PROCESS INTENSIT'r' DATA 
DO 102 QUAD ·'0~ 3 
D~Bt:rr,.,XCQUAD) 
IYBOT..,YCQUAD> ;BOTTOM OF QUADRANT 
J =QUAD* 12 ; RECORD CBLOCK) START 
CALL RD8LKC2.J,GRID. 12,. iEf.D ;READ IN QUADRANT 
DO 183 D<,··t'l~54 ;PROCESS ~~ COORDHIATES 
XKt1=tX:I'.RESOL+IXBQT :XK~1 POSlTION 
I>~SCR"' !~\CHl+><KI"f:I:SCf'lU! ; >< SCREEN COORD II'~ A IT: 
Tr:' ( D~SCR. GT. 4098. Of~. D\SCR. LT. EJ) GO TO 103 ; SKIP l"lLL IY 
DO 184 IY~0.54 ;rROCESS Y COORDINATES 
lFCSIUD( I:<. JY) .Ef.1.0) GO TO W4 ;LEVEL 0. SKIP CALCULAT!ONS 
YKM= I Y*RESOL +I YBOT .: 'rl~l"l POS 1 T I ON 
JYSCR'= I'i'C'D! :·\·~;,~·J:.::SCriLC:: ; 'r' SCREEN COGf~IllNATE 

IF( IYSCR.GT.30'?0.0R. IYSCR.LT.En GO TO 104 ;OUT OF GRID 
C WRITE TO GRAPHICS ARRAY 
C INSURE NO 203K OR 28K APPEAR IN IX.IY STRING. ADD IF APPEARS: 

I=!ANDCIXSCR.8MSK) ;GET LOhiER BYTE 
IF (I. EQ. 201(. OR. I. EO. 203K) IXSC~= IXSCR+l ; iNCREMENT BY ONE 
I " I Ot-ID C I YSCR. B!"l::iK) :GET LOWER BYTE 
TF (!. EQ. 20K. OR. I. EQ. 203K) IYSCR= I'r'SCR+l ; INCRCMENT BY ONE 
I GA ( I PT~ "'1 ~i248EH< ; TD<T COMr1AND FOR AFOS 
J. GA ( I FT·!·l) "' T ><SCR ; I><' COORD T NATE 
IGfl ( IPT+2) = IYSCR .: I\' COORD I NATE 
Il:iiH IPT+3) = ISHFHGR IJH I~< •. t ':')+601<. 0) +4~11< ; LEVEL TO ASCI I 
IPT·' IPT+4 ; LIPDf.lTE GUI-Fi:R PO INTER 
IF ( I PT. HE. 256) GO TO 184 :SUFFER NOT f::'ULL 

C BUFr:'F.i~ FULL.. l·.IR ITr: IT 
C()LL Uf:Dl . .!< ( L r r:U< .. I C.:·~t, l.. I EF'D .: : .• jR ITE GRAPH! CS BUFFER 
iF ( r ER .I !E. 1 ) b<J Tl1 <J~1G ; ERi.mf.-~- . 
IPT=Id :f,:r.-.~A::T !:::!...!1-!-·i.·R CO!Jt.JTERS AND POINTERS 
IBLI\ =lULl(+ 1 

18·1 CONTtHJIE 
103 cmrr r HI :r::: 
1 El?. CONT Hll.'!: 
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C E~ID U!- lJH ~H .. 
C !ii'Il 203~< B':~T~ TO EtJ:[I, ~:.c:F:O REf"iAi:l·iTNG BUFFER AND D!SI< FILE 

T.G~H IPT) ":20~!:!( ;(lDD EHDii'IG 8'/TE 
IPT-=IPT+l 
DC: "'144 I"' IPT .• ?S5 

444 I r:;n ( I) =0 ; ZERO REi'iF: I HI NG BUFFeR 
C::ILL ~JF:SI..I<(L !BL!<, IGA, L r::::.:; ;URITE BUFFER 
D8 4-"'·5 I "''D, 235 .: ZERO ENTIP.E BUFFER 

!BL!(= IBLV·'·l. 
446 cr-1LL l&~BLK( L IBLI<.. IG~·l. L !ER:· .:l.clR!TE ALL ZEROS TO FILL FILE 

IF CICR. i:D, 9) GO TO 450 ; F IH ~SHED 
IBU>· IBL:-'+1 
GO ;o 446 ; !10RE TG !'0. 

C ~INI~H PROGRAM 
4~8 CnLL CLOSE(!.IER) 

CALL CLOSEC2,IER) 
UiL~ E:r~Cl:: ; F:ETURH FRot1 Sl.JAP 
E.HD 

C CUIWERTS BCD liNTE::NNA PDf· TTION TO DECIMAL AND RAP IANS 
c 
C VERSION 1. 0 JULY 9. 1979 l·;riRi< M!-ITHF.WSON--SSD WRH NWS 
C \iERS ION 2. 0 Jlll .. Y 2~'L. 1979 l"ifiRi< ~1ATHElJSON--SSD WRH Nl.JS 
C -- ~lO f10D If:' I CAT I ONS-··USED FOR GRID V~. 0 PGM. 

COMP ILCR HC:Si(:r.v 
SU~ROUT!NE BCDPAD (IBCD.IDEC.R!I) 

COf•1:··mJ,-CGt·lVE/CO! l\l .• ! [; i 
ItlTEGER COHVC0: 15). IC:::I (0: 15) 
IDEC=0 ;RESULT IN!TILIZE TO ZERO 

C Cot~VEP.T TO DEC IMfCIL 
DO 3 J,;j, l.S 
IF t I~1t~D ( IB I (I), !C:CIJ) • NE. CD I!'JEi> IDEC+CONV( I) 

3 CUH i'INUE 
RII=FLUHI'ClD~C)/Si2.~57 

f~ET'URI'l 

r::t·r•· 

··.··.·-·:···· 

-51-

. . . , -... ~ ·~ ... : '. ~ ·: ·:.:- ... :·· . .. ,... . .. .. . ... ~ .. · .. : . ~ . 



C****''C**'k?K*********ll<lf<*)f<)!<li<*********************"OlO!Oicle***************** 
C BLOCK TJATC-1 FOR GRAPH PROGRAI"1 c . 
C VERSION 2. 1 JULY 28 .• !979 MARK MATHEI.JSOH--SSD WRH l'!tJS 
C --REPLACES V2.0. CONTAINS HCTl.IAL GRAPHICS DATA PRE-ASSEMBLED 
C IN AFOS FORMAT. ELIMINATES NEED FOR GRAPHICS SUBROUTINES. 
C UTF NOT NEEDED SINCE TEXT IS ONLY OUTPUT. 
C*******-"******"-'*liOr.****:l::>:*ll<*)j,."l<*:r:*******-"*****""'***ll'*************'.;v;::t::t::IOIOIC!< 

COMPILER NOSTACK 
BLOC!( DATA 
COI1MON/D nviGA. !1TH 
COMf·iON/CONVE/Cot·l\:'. I 8 I 
!NTE!;ER COHVC0:15),I8IC0:15) 

INTEGF.R IGA(0:255).MTHC24) 
DATA MTH/' JAN FEG r·i1'=!R APR MAY JUN JUL AUG SEP OCT NOV DEC • / 
DATA 1GI:V'NMCGPHRDR000' ,2ll<l77777'K,.2413EJK,. 14134t:la!C0,. 1E!920K,. 

114K. 2*13. 383K. 3*0 .• 40E'JI3K,. 131<. 1 77017K,. 175Bf:mK,. 0,. 241<. 1 132eJK,. 1 El906K. 
20. 1424081<. 1435041~. 5524K, 'r:'r-IDP.R •. 142400K.62K. 1130K. 
3··Dr-ITE= X>O•: >~X ',.14240SK,.62K.1133.:11<,.'T·!I'·IE= XXX'..:Z . ~ .142400!(. 
462K. 7413K, 'ELEVATION=00.~; ,. ,. l·1·?4BBK,.621(.6441<. •RANGE BLANK= 13el0'. 
51424881<.. 621<, 550K. ··RESOLUTION= lilA •. l~-'i2400K, 6ZK, 454~~. 
6"f'1H>~ DISP RGE=008', 14<~.!;001< .• 621<,.360!~. 'TI~1E S~I"!Pl.E=:J::J •• 1424a0K,62K. 
7264K. ·• IF ATTN=or~r- ·•• 1424C0K. 62!<. 36K. • LVl =X. XX' .. 1424ei0K. 7021<. 
8361(. 'LV2=i~.XX' .142,.1E:JOK,15221<.36K. 'LV3=X.X>~· .l.!l248EIK.2342K.361<. 
9"l..\.-'4 >:. x:..;·. 1421.!08K. 3162K .• 36K. 'LV5=X. XX'. 14240t:H~. 4082!<. 36K. 
l"L'v'!; ..... >~.><~~· .142,.mDI<.4622K.36K,"L'v'7=~~.><W, 1·~24813K .• 5442K,36K. 
2·"1..'/0 ·· >:. :.<~·-~·· ... 14a?~:t:h.:n:: ... 6~b~~f<. :~o~~ ..... L \19 :-::X. XX ~~ ... :.:!iJ ~K ... (?7:-;.:t; .. ~· 

DATI~ CDN~B808.~808.280~. IB08,8B0.400.~0~.100.88.48.20.18.8,4.2.1/ 
DFl I'A IB I/lll88801<, 4£i[l08'~. 280081(, 1G0013K. 400GK, 2U08K. 1800K, 400K. 2001(, 

11801(. -~ll]f< .•. :or~:. ll:.!i·', •• ·~:: r ?f·, • ~f.: . 
ct-JI.r 

-52-

, .. 



C CON\lERS IOt,l Ff~Un ii..JO-I• ! G !T r NTEGER TO TWO-BYTE ()SC! I 
c 
C VERSION 2. 8 JUL'•' 25, 197"9 r·1t1R:< t·1AT! lElJSON--so:-;11 !.Ji~H NWS 

CQ;·Jp ILER l~OSTAC!~ 

SUBROUTINE DECRSCCI.IASGU) 
C !=INPUT VALUE. InSUU,OUTPUT WORD IN ASCII 

It~SOU= iSHFT( I/ W+48, 8) +48+MOD (I. 10) 
RETUR~: 

END 

C COi·l\'ERT C::LCVATIDH-STfHUS :_,_!iJRD TO STATUS IND J:CATORS 
c 
c \.-':::RS ~ON 1.. 0 JULY S· .. !.9T9 ~-Inr<:K 1'1ATHF.lJSON-··SSD I .• JRH NWS 

" '"' c 
1/i::RS IDH 2. 0 Jl'LY a; .. 1 s;;·9 MP:P.K t·::-HHEU'30ti--SSD IP! l NIA'3 

-·-!·10 r-10D IF I(.(-)";·· T (H·-1:7: FRC:;·! \.-'!. • f, 

COt'"lP ILEf.: I~OST~1Cf~ . 
SU81;'!0UTIHE !:-~Tt-ITUS ( Itl_.f-HT .. F~GFINT.STC. il1SAi'1, TES"D 
INTEGER RGi~ I~IT .• STC .• TMSAi·l. TC~iT .• ATT 

c II IN II Is ELE\/~)T !O!'i ~:;TiWU3 lo:IORD !HPUT 
C IN IT Fll_ I ZE ST~lTUS U·lf.l I CPTOR~:?. 

r·tnTT,~18E!!:!CW 

f'lRG;: =20tHJG::: 
i·i3TC =4!30i::!!O: 

~ f·Jii·ist:H·l., 180881( 
f"lTST= 1000001< 
ATT=8 
RGC:IIfi=2 
STC,,0 
Tt·JS(.l~l= 15 
TE!~3T= 1 

; IF ATTEI~U~lTORS 
;RANGE INTERVAL 
;STC t'!IJNITOR 
; Tr t'1~ SAt·IPi..E r-l(;N !TOR 
.: TEST MODE l"iD!'J 1 TOF.: 

C C!i~CI< ~3TilTI.!S E:TT'·; 
I-- I1:1ilfl ( IH .• I"inTD 
n- (I. HE. CJ:• nTT'·' 1 
I··· HlHD ( ll! .. i !f-:GE) 
IFCI.NE.Dl RGEINT•l 
I·-= V!HD ( II"L t·lSTC) 
IF ( I • HE • 0) STC = 1 
I== IC'd~n:j t: IH ... !'·:·,'f·i~·!·:rl~· 
IF (I.;.;.::. IJ) Tf't:.t"::·!<::;! 
I..,. Hti'!!) r IN .. r·ns r:l 
lf"" (I .l·!~ .. /?:' TESl.=G 
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PARAMETER 

C******-k**''(*'I<***********>!.'***'~""********"~***********************¥-
C RADAR PC4RAMETER CHANGE PROGRAt1 
c 
c 
c 
c 
c 
c 
c 

VERSION 1. 0 JULY 8, 1979 MARK MATHEWSON--SSD WRH NWS 
VERSION 2.0 JULY 28,1979 MARK MATHEWSON--SSD WRH NWS 

--MOD!FICATIONS--BLI<*l CONTP.li'JS LEVEL ARRAY FOR V2.0 GRID 
PGt1. F.:L IMIN1HED RCQIJESTS FOR CERTAIN PARnMETERS UNUSED 
IN Pf~ESENT VERS I ON • 

c 
c 
C PROGRAM ASI<S USER FOR VARIOUS R:"!DAR LOGGING AND DISPLAY 
C PARAMETERS f.lND THE~l STURES THOSE f-'(.lRAMETERS INTO FILE 
C DP 1 : PARAMETER • Tl-1 IS ~ S tlOT THE SA!··JE RIJUT! NE THAI ALLOlJS 
C USERS TO CHr-1NG::: PARA!'IETERS FROI"I AFOS. THIS ROUTINE ALLOWS 
C MO~E CHANGES TO BE MADE. 
c 

If-JTEGER P ( 0: 255) , LEVEL< 0: 255) 
C OPEl~ PARAMETER FILE 

CALL OPEN Cl."DP1:PARAMETER".2,IER) 
IF( IER.EQ.l) GO TO 1 
TYPE "PARAMETER FILE. OPEN FAIL. IEf~=", IER 
STOP 

C OBSEP.\'AT!ml INTERVAL r:r.m!GE 5 'TlJ 60 Mit·IUTES) 
1 ACCEPT "OBSERVATION lNTERVAL (MIN) " .• PC0) 

IrCPC0l.LE.G0.0R.PC0).GE.5l GO TO 2 
TYPE "OBS !NT UU I OF BOUNDS. RANGE 5·-60 I"IIN. w 
GO TO 1 

C RANGE BLRNKII'JG CANY RANGE) 
2 ACCEPT "RANGE BLANK I NG ( 1-:·m " p? ( 1) 

IFCPCD.GE.m GO TO 3 
TYPE "Rf:iNGE BLANKING MUST BE >= 0" 
GO TO 2 

C RESOLUTION DES Ii~ED (r-:;ANGE 1 TO ZO Kf'D 
3 ACCEPT "RESOLUTTO~I (l(i'J') ",P(2) 

IF<PC2) .GE.l.AND.P(2) .LE.20) GO TO 6 
TYPE "RESOLUTIOi~ OUT OF BOUNDS CRANGE 1-20 KM)" 
GO TO 3 

C Rf.'lDP.R THRESHOLD 
6 ACCEPT "RAPAR Cf~L JBRF1TION THF~ESHOLD (A·-230) 

IFCP(l9).CE.0.UR.F(1q).LE.28fl) r;o TO 8 
TYPr: "~:ADAR CAL THF?ESH OUT OF Fa"lU~iDS C0-20ED • 
GO TO 6 
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C LEVELS FGR ·n iR~SHOl..DS 
8. DO 14 1=3.11 
14 :::-cn··o 

15 FtJrn·~;Y\"t.. ·· ·•• ·• THR~SHOLD LEV~LS •• ENTER ZERO TO STOP') 
DD 16 !,.,LSI 
ldR ~ TE ( 1 EV-:: 1) t 

21 FORr-1i;T (' E~ITE!~ THf\ESHf!LD FtJR LEVEL"', 12 .• SX .• Z) 

ACCEPT PCJl 
IFCrCJ).LE.8.0R.PCJl.GT.258) GOlD ?0 

16 COI·r!·;l'-:l..'E 
C ~JR IT!: NELJ Pfi!:ZAt·lETEi~S TO D i:SI( 
28 CALL CLOSEC10.IER) 

CALL WRBLK Cl,8.P.l,IER) 
IFCIER.N!:~lJ iYPE "PARAMETER WRITE ERROR. IER"'",IER 

C PRODUCE T!18LE OF LEVELS FOR USE IN GRID \12.0 PGM. 
C FIND MAXIMUM I...F.VEL DESIRED 

MA(-<=8 
DO 5~.1!;) I<~, ll 
I;- ( P n) . L~. f·!~l>{) GO iD :;43 
Ji<= I-2 

51:'!8 i1H~<'"p ( I) 
C IN IT II .. IZi:: LE\12I_S TO t1A>?. iEV~'-S 
c; ..... , 
w"·•·.;) DO .::::<) I "'0 .• 255 
499 LEVCL ~ I) "Ji( 
C FORM T:~B! .• E fll <:.:ot·J' . .ft:::RT fti-,"i fl TO LEVELS 

504 COt·!T HlUE 
5(,2 T. 1 "' T~7:: 

Cf"'LL r-;:~Sf:T 

STOi" 
EHD 
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CoNTROL 

C***************·l<************************************'************** C RADAR-AFOS CONTROL PROGRAM 
c 
C VERSION 2.0 JULY 28,1979 MARK MATHEWSOH==SSD WRH N~S 
c 
C RADAR CONTROL PROGRAM: 
C 1. READS PARAMETER FILE TO DETERMINE OBSERVATION INTERVAL 
C 2. SCHEDULES RADAR OBSERVATION. GRID~ AND GRAPH PROGRAM 
C 3. NO ERROR CHECI<ING IS INCORPORATED FOR VALID DATA-. 
C 4. SENDS FINISHED PRODUCT TO AFOS BY $TTO LINE 
C**********'~<****>!Oit.'i<**,~************.ll<****************************** COMPILER NOSTACK 

INTEGER IJC0:255) 
C START-PROGRAM--INSURE DIRECTORY DPl IS UUTED 

CALL INIT C"DP1",0.IER) 
C START SEQUENCE 
C READ IN OBSERVATION INTERVAL 
1 CALL OPENCl. "DP1:PARAMETER''.2. IER) 

IFCIER .• NE.l) GO TO 10013 
CALL RDBLKC1.0.IJ.l,IER) 
IF<IER.NE.l) GO TO 1000 
I NTERV= I J ( 8) ; OBS INTERVAL 

. CALL CLOSE ( 1 .. IER) 
IFCIER.NE.l) GO TO 1000 

C GET PRESENT TIME. CHECK FOR OBS TIME 
2 CALL FGTIMCIHR.IM!N.ISEC) ;PRESENT TIME 

IFCMODCitHN. !NTERV) .ECl.0) GO TO 10 ;085 Tii"lE 
GO TO 2 ;WAIT TILL OBSERVATION TIME 

C OBSERVATION TIME 
10 CALL SWAP cnDP0:RADARLOG.SV".IER) ;GET DATA 

TFCIER.NE.l) GO TO 1000 
CALL SWAP ( "DP0:GRID.SV", IER> ;GRID THE DATA 
IFCIER.NE.D GO TO 1800 
CALL SWAP ("DPE!:GRAPH.SV",IER) ;GRAPH THE DATA 
IFCIER.NE.l) GO TO 1000 

C SEND THE DATA TO $110 
CALL OPEN (L "DP1:NMCGPHRDR",.2. IER) 
IF<IER.NE.l) GO TO 1000 
CFILL OPEN ( 10. 0 $TTO II. 2. IER. 64) 
IFCIER.HE.l).GO TO 1800 
IBLK=0 ;BLOCK COUNTER 

11 CALL RDBLK ( 1 ~ IBLK. IJ. 1. IER) 
JFCIER.E0.9) GO TO 50 
IF ( !ER. NE. 1) GO TO 1080 

C CHECK DATA FOR ALL ZEROS CEND OF DATA) 
J=El 
DO 12 !:.0.,.25~ 

12 IFCI.J(D.NE.m .T=J+l 
IF<J.EQ.B) GO TO 50 ;END OF TRANSFER 
c::lll lJP.!TRC1f:l .. 0 .. IJ,8, 'ER) ;TRf.lNSFER DATA. 
IF ( IEr- .1-lC. 1) GO TO 1H00 
I8LK"' IElU~-:·.i. .: Hlef.:d'IENT BLOCK Cnl:i'IT 
GO ro t l .: TRnW;FER NEXT BLOCK 

C ~ND OF SEQUENCE 
58 C(-lLL CLOS[( 10, TEl~) ;CLOSE $TTO 

CflLL CLOSE( 1. IER) .:CLOSE NMCC.;PHRDR FILE 
GO TO ;RESTART SEQUENCE 

L: 
C ERROR 
11300 STOP 

END 
;EXIT PROGRAM 
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f·1AP BACKGROUNDS. 

IMPLICIT REAL+8 CA-Z) 
REAL+8 LDN1,LAT1~LDN2~LAT2 
IN1EGER II~REG1,I~REG2~ST1,ST2~X1SC,Y1SC,X2SCD,Y2SCD 
INTEGER IXCEN,IYCEN 
INTEGER CNT<20)/20•0/ 

C PAF.~Ar·1ETER:S: 
C SCALE IS RADAR RANGE MAXIMUM IN KM 

SCALE=450. 
C FULL IS FULL SCALE PIXEL SIZE 

FULL=::::072. 
C IXCEN AND IYCEN ARE CENTER PIXEL LOCATIONS 

I >~GEN=204:?. 
I YCEt~=15::.::6 

C RADLAT,RADLON RADAR LATITUDE AND LONGITUDE 
RADLAT=~4.056/57.2957795 
RADLON=118.4475/57.2957795 
F.:t1A:x:=S:CALE+1 .. :::: 
A=FULL/S:CALE/2. 

C F.:EAD DATA 

Ma.p e.J(tro.cf·,·o..-, 

Pro 3 ('a. r"l'"l . 

1 READC1~2,END=100) REG1~ST1,REG2,ST2,LON1~LAT1,LON2,LAT2 
2 FORMATC12X,2<2I2~3X),4F6.4) 

CNTCREG1>=CNT<REG1)+1 
CALL DIRDIS CDIR,DIST,RADLAT,RADLON,LATl,LONl) 
IF CD I ST. l:=iT. Rt1A:=<) CALL D I RD IS <r1 I R 1 ' D I ST 1 , RADLAT' RADLDti' LAT2, LDN2) 
IF<DIST.GT.RMAX.AND.DIST1.GT.RMAX> GO TO 1 
I I =:S:T 1-ST2 

C NEXT STATEMENT FOR ONLY STATES 
C IF (I I • EQ. O> 130 TO 1 

XlKM=DIST+DSIN<DIR) 
Y1KM=DIST+DCOSCDIR) 
>:: 1 SC= I :=<CEN+ I DINT C:·:: 1 Kt1•A> 
YlSC=IYCEN+IDINT<YlKM+A) 
CALL DIRDISCDIR~DIST~LAT1,LON1,LAT2,LON2) 
X2KM=DIST+DSINCDIR) 
Y2KM=DIST+DCOSCDIR) 
X2SCD=IDINTCX2KM+A) 
Y2SCD=IDINT<Y2KM+A) 
WRITEC17,3) II,X1SC~Y1SC~X2SCD,~2SCD,X1KM~Y1KM,X2KM~Y2KM 

3 FORMAT<~ ~~I3~2X,4(I4~1X)~4F10.1) 

130 TO 1 
100 DO 101 I=1,10 
101 l.o.IF.:ITE <:6~ 1 02) I, CNT (I) 

102 FORMAT(' COUNT FOR REGION '~15~' IS ',!6) 
S:TOP 
Et·m 
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SUBROUTINE DIRDISCDIR~DIST~LATS,LDNS,LATD,LDND) 
IMPLICIT REAL+8 <A-Z> 
B=1.570796327DOO-LATS 
A=LDr'iS-LDND 
C=1.570796327DOO-LATD 
TMPP=DCOS<B>+DCDSCC)+DSIN<B)+DSIN<C>+DCOSCR) 
IFCTMPP.GT.l.ODOO) TMPP=l.ODOO 
IFCTMPP.LT.-l.ODOO) TMPP=-l.ODOO 
DIST=DRRCOS<TMPP) 
TMPP=<DCDSCC)-DCOSCDIST)+DCDSCB))/(DSINCDIST>+DSIN<B)) 
IFCTMPP.GT.l.ODOO) TMPP~l.ODOO 

IF CTt•1PP. LT. -1 ~ ODOO.> Tt-lPP=-1 .. ODOO ·. 
DIR=DRRCDSCTMPP> 
DIST=DIST+6.3598315D03 
IF(DSINCA).LT.O.ODOO) DIR=4.0D00+1.5707936327DOO-DIR 
F.~ETURN 
END 
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C f"'R!JDUCE nr=o:: cr.:·f:,;:--:; :cs FF:C!.!lUCT ---·COUi'lT'( i·iAP BACI<GROL!~:D 

c 
C liSSUi·lfS Ii"iPUT D~rrr: IS r::-1-!0I·i i·'S'J l'·'···;p E><TRACTWJ·! PROGRAM 
C AN~ IS IN FILE INDATA 
c 
C VERS I UN 1. El JULY, 1979 MAf~K r1ATHEWSmi--SSD W.I<H 1'-!WS 
C***''~******:l:~:;:;,::l;;i;;;:,:cY.:>t::l::i::l:..-:~o:::.-;'*:a;:(ol::i:W.;!:W.*****:~.;.f{**'~<--:c:Oit*:l:..'lOleiOioit-'l'.l!<ll®l:liOIOIOI< 

E><TERHAL GFD 1, COMMH, UTF .·DEL TAVEC 
COMMOI~/DTA/IGA, !COUNT, !REC 
HlTEGEI~ IGf~ C5El8) 
CALL OPENC3."IH~ATR".2.iE2.80) ;OPEN FILE 

· lG1i C 1) =· t.JR' 
!GR(2l~'HG" :COMMS HEADER 
u;f.:CD ,..,-·pw 
IG1:1 (4) "' DlY 
rGc-1 ~:s:. =··so·· 
IGfHG) , .. · 00' 
CnLL U}f·1J'·:: i 
C~lLL GPD 1 

12 READC3.?.EHD=108) CIGA(J),J=l,4) 
2 FOf<t1f1T(6::(.4CI4 .• 1~<)) 

CALL D[LTA'./EC 
GO TO 12 

100 CALL CLOSE C3,IER) 
CHLL Lrfi-
STOP 
EHD 

c 
c 

VERST.ml 1 .• A _r; !r .. v 1 .1_. 1 9?9 t·1Af~K ~1f.1THEl..JSmt- ·--•.:;::;n I_.JRH NlJS 

: ;·i;:,·' 
I'! j'' 

'. ~-- . rTEH D\' f-iLE>-::A: :;·: ·; :· r ;;·:<:-~~·: '- ' ~-. 
:·:::lGRi=il'lS l·JI:ITTD: :.,,? •;·:·:.,·:: :. 

· ,· '!'.: · ··:I Tr.::s 1-· r ~r~ i'h~tY ' •:.,·~:r-:·-u .: · ~' ;·-:, 

'~ ;.j ... . ... , .. . JF! 

:_~-~--:;: ::_;J~.:-~;··j~·:i·:~: ·-;_1:. :;:··:.: !~ ;·u_ts·r E~E r:,r~n\l!P~::!.! 1:i .tr;~~P~i) ·ru ~~r:;fi(~S) 
'-~ ~ :c: ::. ::-:. . ... : :•: :~::.: :. :···: :· .. :: ·: .... ; :. ; :::: : ::: ::: : .• ·:: .. : . : . :~:-::~ ::::::.,:::: :;::::::::)::::c:::.: ::: :·: :. ; ::: .. ; ::.; ::::: :::::: :: :. :::: ::; :: ;;;::· :::: ::r::::: ;:: :::: :::·: 

LCJr·;;) :.I_:·~~.: :·:r:::::; ·:·t~.~~.::: 

:D:··:; iDl ;_.··t:··,·: ;.~-lb:·.~ ::c.L.,W;l;~ ... I~:EC 
J:IITEGER Ibf'l(501J) 

IGn (8) =·· 1 
C OPCH OUTf'U"T F ~L.::. (!.lP .1.: i~FDSGPH. :DT) 

CALL DFYLWC"D~l:8FOSGPH.DT".IERl 
CC:l~- C.!= l ~ . .L.i ( :! DP :l. : :·~r D:~GPH. r~·r 11 _. 2 .· I ER) 
c>~L 1 . or-=·f:j,! ~: .1 fl "Df~' ;_ : ~~FOSGP:··L. r:·T" _. 2 ... IEr:_. 2; 
r_~i"ii....L LJf":ITf~': 1 .• Ii;Er::. ~L;r~.S. IE~) 

i~ElllR!·J 
EnD 
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C*'k*>!CIC!t**l:c:o~<*:i-'**~"***:i-'*"'~*****=lotolt***"<llalc**ll<********************** 
C TEXT Wl~ITING SUBROUTINE r:'OR AFOS GRAPHICS 
c 
C VERSION 1.0 JULY 14~1979 MARK MATHEWSOH--SSD WRH HWS 

\.. c 
C ADAPTED FROt1 ROUTINES WRITTEN BY ALE~a:INDER ~CDOHALD AND 
C JIM.FORS OF SSD WRH NWS. THESE ROUTINES WRITTEN FOR RUNNING 
C ON NOVA312. 
c 
C TEXT WRITING ROUTitiE WRITES TEXT T.N THREE SIZES SPECIFIED BY 
C ISIZE•El.1.2. IX AND IY SPECIFY STARTING COORDINATES. IJ•.WORDS 
C****llc**ll<*li:',JOICI<llc)IC*:f.')fe::*>!Cl!'.)!tllotclllliOIC*"-!OICIOl<.'I®IO~~~ClCIOIC**~ .. 'IO!Ct! 

COMPILER NOSTACK 
SUBROUTINE TE><TC IJ. IS IZE. IX. IY) 
COI1MON/I!TA/ I GFl. I COUNT. I REC 
INTEGER ZZ(3).IGA(500) ; ZZ IS TEMPORARY AP.RAY 
ICOUNT=lJ 
ZZ C 1) = 142400K ; TEXT ASCI I INSTRUCTION 
ZZC2l=IX ;IX START COORDINATE 
ZZC3)=!Y. ;IY START COORDINATE 
IF<ISIZE.EQ. LOR. IS!ZE.EQ.3) r:.ALL ISEnZZC2) .• 14) 
IFCISIZE.E0.2.0R.ISIZE.EQ.3) CALL ISETCZZC2lpJ5) 
CALL WRITR(1.IREC.ZZ.3.1ER) 
IREC= IREC-1·3 

C WRITE TI:~<T INTO BUFFER 
CALL WRITRC L IREC .. IGA. ICOIJNT .. !ER) 
IP.EC=IREC+ICOUNT ;UPDATE RECORD COUHTER 
RETURN 
ENJ) 

C********:l<l~***"<***'l®ie~~ 
C DELTAVEC DRAWS A SINGLE VECTOR FOR THE AFOS GRAPHICS PACKAGE 
c 
C VERS !ON 1. 0 JUL 'I' 14. 1979 MARK MATHEWSON--SD WRH HWS 
c 
C DELTAVEC DRFUJS A SINGLE VECTOR GIVEN THE STARTING COORDINATES 
C AND THE RELATIVE >< AND RELATIVE Y CHANGES. 
C--WRITTEN FOR THE NOVA312. 
c IGA(l)=X STARTPIGAC2)=Y START.IGA(3)=DELTA X.IGAC4)•DELTA y 
C************ll:*l!Ciei~l::l<>l<llo:******llelkli<:J:)J:lfol<***llc)lt$:1~::Jol.·**************'10k** 

COI"IP I LER NOS TACK 
SUBROUTINE DELTAVEC 
COMMON/DTA.· .. IGA, ir.OIJNT, IREC 
It·!TEC~R 1 (G)' IGf.ll500) 
i·lS~~-= 17?771< 

C t,!~ ITF. T I·HTh'IICT '[It· I SET 
I C Lt = l·:H4U0!( :\'ECTOR RELATIVE INSTRUC'TJ.CN 

1 

I ~?) :::I Gf.i ( 1) 

I C::D = IGA (2) 
I c.:t) =2 
i(5)=IGA(3) ;DELTA X 
l(6)=IGAt4) ;DELTA Y 
DO 1 JJ=5~6 
I CJJ) = rAI·m (I (JJ). MSK) 
CONTINUE 
CALL lJRITIHl. mr:c. I.6. IER) 
IREC=IREC+6 
RETURN 
END 
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\..'- . 

C :t::t::k:~::l<*:tcoK;!~:tc)Jc;l<!l<:l'.l;·. i'***>~''!'*************'~*****ll<*********''o!<:V.:t<:t<******* 
C UN I VERSAL. TRnNSl1 ISS 10~1 FORMAT FOR AFOS GRAPHICS 
c 

· C VERSION 1. 0 JULY 14. 1979 MAR!< MfHHEWSON--SSD WRH HI.JS 
c 
r. ADA PTE TJ FROM ROUTINES IJJ~ ITTEN BY nLEXANDER t1ACDONALD AND 
C J m FORS JF SSD LJRH Nl.JS. THIS ROUT mE LJR ITTEN FOR NOVA312. 
c 
C !JTF :•?OUT I:-IE REPLACES 203K EJ'r'TE ~11TH A DEL. FF SEQUEHCC C28K, 14K) 
C AHD RC:PLAC~S A DEL BYTE U lTH 1::j DF-:t_, DEL SEQUEl-ICE. IT ALSO t1DDS 
C A 203K BYTE (HID OF TRANSMISSION) TO THE END OF THE BLOCK 

C0!'1P ILER i'IOSTACI( 
SUB!'-WUTii~E UTF 
Cot1Moti/DT~vir:;A, ICOUNI .• IRFC 
INTEGER IGA(508),0REC.MSK 
i·JSJ< =3??K 

C OPEi~ TEr1PORr;RY FiLE AFOSGPH. ><>< 
CALL DFILWC"DP1:AFOSGPH.XX".IER) 
CP.LL CF ILt.JC "DP 1: iiFOSGPH. XX". 2. IER) 
CALL OPE~H2 .• "DP 1: AFOSGPH. XX". 2. IER. 2) ;RANDOM. 2 BYTE RECORDS 

C REt1D i- ILE 1 TO FILE 2 AND t·iAI<E APPRO. CHANGES AS !....IE GO. 

5 

10 

IREC=0 
OR!7C=E1 
CFlLL REA DR ( 1, mEC /?.· .• I Gl'i. L I Ef'·) 
i.R:.7.C"' mEC-!-1 
r;.:-(~ER.EO.~l) GO TO 108 ;Et-!D OF DATi-l 
IFCf1tJD( !I~FC,~::• .t~E.m IGAO: D =!SHFT( IGA( 1) .-8) 
IGA •: ~ :• 'Int·!D ( IGA C 1). f"!SIC• 
IFCIGA(!) .t1E.283K) GO !0 5 :NOT ~l?J3K 

. IGA C 1) :::21-:;i< ; REPLACE ~.JTTH DLE Cl .. i;':IR~!CTER 
CALL WRITRC2,0REC. IGA, 1, IER) 
I GA C 1 ) "' 14K ; REPLACE WITH FF CHARACTER 
CALL ~JRITRC2.0REC+L IG~l.L IER) 
OREC,Ol?EC <-2 
GO Tn 1 
iFC IGA( 1) .t-IE.20K) GO TO 10 
CHU. Ui~ITi·?(2,CIREC .. TG~l..l, IER) 
OREC.,.OKEC+l 
CALL ~~ITR(2,DREC,I~P.l.IER) 
Ui:~EC :oUi ·:i.::l_: +·1 
GO TO 1_ 

; I'IIJT DELETE CHARf~CTER 
m:u:::TE 

.: WR ITF. CHARACTSR 

!08 1GAC!J=283K 
C:i=:LL Uid'i'RC2 .• C1REC, If:;A_.!... IEFO 

C COP'r' i·!i.:!.-J F I I_[ 8Fn:.X Til r:!U~ i- I LE 
; J.,JR I TE END rF F ! LE 

44 CHLL f~:.::nr>~ \ ~~ .• fJ~EC. I GA .• 2 .• i. ER) ; R!:::AD Tl . .!'J RECORDS 
IF (l Ef;~. EQ • ::r• GO TO 125 ; Et;i) OF DATF; 
IGr;:· L• '·'ISilFT( IGA( 1) .8>+IG?1(2) 
Cr~LL LJR ITF:! d .. i F~EC. I GA, L I E!-U 
!REC"' IREC+l 
Cif-Er. =OREC+2 
l:iO TO ~:: .. 1 

IF ( rr:1~. Fe~ .. ~.i~· c;u 1 u 120 
! G:: ~: 1) == I£~l·!~TC ):;_:d~ (!), c·: 
:.·:r1U .. ):_;p:r·;r~ : ..• ·i·>L .• l:b!J .. l .• IEE; 
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C~'*':~:f::I~::::Jc;lr.*ll<:'le:;;l;llr.ll::l::l::::::::•:::::~:t::i::t::-t::i:lt:X<:::l!OI()j(lk**'ielk*ll<l!<**'l:*ll<lk***:lelk:>Klt.***'~<*ll<*-l!< 

C G!~APH I C PI~ODUCT Ki-- i I'G.T l' ON FOR AFOS GRAPHIC: PAC!<AGE 
c 
C VERS rrJN 1. ~ JtJL Y l. ·1, 19?9 MARK MATHEt..JSIJI·i--S!m I.IRH NWS 
c 
C ADAPTED FRO!"! ROUTINES WRITTEN BY AI..D<ANDEf.: MACDONALD AND 
C J I M FORS OF SSD t.JRH Nt.JS. T!l IS ROUTINE WR I TTEN TO RUN ON 
C I~OVA312. 
c 
C THIS SUBROUTINE DEF!I'IES GRAPHIC PRODUCT AND DRAWS BOX 
C AROUND B.OUNDARY. 
C*'''*******ll(*:l:**'f..'li::::>!::+:>IOI:ll~***)lt..'I::I:***"::IOIC;,.,:::::>tOIO!C!OIOIC*****>'""************* 

COMPILER NOSTACK 
SUBROUTINE GPDl 
COM~10tl/DTA/IGA, !COUNT. IREC 
INTEGER IGA(500) 

C PRODUCE GRAPHIC PRODUCT DEF. 
IGAC1)=24B01< ;NECESSARY FOR UNKNOWN REASON 
IGA(2)=1404001< ;GRAPH PROD DEFIN. 
IGAC3)=0 ;GEOGR(-JPHY SCALE 
IGAC4)=18000K ;I·IAXIMUI'l I COORDINI1TE 
IGA (!3) =6001:11( ; MAXIMUI·I .J COORD I NATE 
IG!Hf5) "'0 ; DA'r'-MONTH-i'EAR 
IGA (7) ••0 ; Tir1E-PDC 

C PRODUCE BOX AROUND SCREEN 
IGAd:D =1414001< ;RELI~TIVE VECTOR IHSTRUCTION 
IGA(~-3) =0 .: I COORDINATE START 
!GH ( 10) =0 .:J COORD I NATE START 
IGAC11)=8 ;8 WORDS FOLLOW 
IGAC12J•0 ;DRAW UP 
IGA(13)~3870 :!Y 
IGA ( 14) =4098 ; D~ 
IGAC15)=8 ;!Y 
IGAC16)=0 :DRP.W DOWN 
IG~H 17) =-3378 
IGf~ ( 18) , ... - •. !0':10 

C CLEflR I·!Ecr::::;::>::wv HITS FOR CDF~RFCT H!STRu.:T!OHS 
DO 1 J.T·.,\/ .. )8 

CALL ILLR~iG~CJJ).15) 

CnLL ICLRCI6ACJJ1.14) 
CRLL ICLR<!GA(JJl.13) 

1 COI-IT!t-JUE 
C WRITE BUFFER T\.1 Tl I SK 

Cf.1LL t.JR ITR (I. IREC. IGA. 19 .• IEIU 
IREC=IREC+19 
RETU!~N 

END 
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C VERS IOH 1. 0 JULY ! 4, 1979 MARK MATHELJSON--SSD WRH NWS 
c 
C :1DFlPTED FROi'i Gr~APH ICS P~OC~RAr1::l WI< ITTEN BY ALE>:ANDER I'FlCDONf.lLD 
C HHD J 11"1 FOPS OF SC1D LJ,:.::H r·!l...IS. THESE PFmGRAi·!S i"iriDE TO RUN ON 
C NOVA312. 

COt1P I LER I·JnSTr':JCI:: 
.BLOCK DP.TA 
CU~1i·10t~/Dii=l/IG:'I. ICDUNT .• 1!\EC 
HlTF.GER I G;:, C 500) , i COUNT, IREC 

C IGA=H-iPUT Nl!f:l BUP·:ER. ICOUNT=VALID DAT:1 COUNT. IREC=~!·REC !N OUTPUT FILE 
D~1T11 IGA/508;1:0/ 
DnTA ICOU'-IT/EV 
NITA IREC/0/ 
END 
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I 

General Purpose 
Interface Board for Data 
General or similar type 
co·m·puters 

BAS1C BOARD 
Includes BUSY/DONE logic, interrupt request, 

a~knowledge and mask logic. All data lines are buffered 
with gates to allow multiplexing data to the computer by 
"OR" tying input data at the input of the buffer gates 
rather than on the computer data line bus. 

Multiple Device Controllers-The printed circuit logic 
is used for one device controller but all device select (ad· 
dress) lines and all control signals from the computer 
are buffered and accessible via wirewrap posts so that 
other device controllers can be mechanized on the 
wirewrap socket portion of the board. This includes the 
capability of routing the interrupt and data channel 
priority lines to the extra device controllers. The GPI/0 
manufactured by Data General board does not allow for 
a· convenient method of mechanizing extra device con
trollers on its board. 

CCWI'UTER 
CON100.. BUS 

!fill 
!IT!) 
>iT1'i 
ii'!l'e 

SlR.T 
a.• 

tOPLS 
Qollol (/l•t) 
Ql.l.tO(A•Q 

ti:\iA 
().H() 

lX'Iolt 

~~~2 
~ 

[":f;g 
ri:~l 

--l-n~ 

t1A1:.. (tC.u.N L ~()IRFLI) 
11UIN<~ LI)GI( 

oW 

--··r-·1·
uo 

UO Mt c:ETOC~ 

1/0 DATA REG lSTERS 
There are two general 16 bit 1/0 registers-one for 

input and one for output. The input data register may be 
loaded with a 16 bit word or each byte may be ~~~ri"'r:l. 
separately for byte unpacking. The output data i1=gl '1 

is loaded with a 16 bit word from the computer and may 
be read by the user as a 16 bit word or may be read as 
two 8 bit bytes using the byte packing multiplexer in-
cluded on the printed circuit logic. . 

There are two additional16 bit registers that may be: 
used as a general input data register and a general out- . 
put data register or may be empl_oyed as an address 
counter register and a word counter register when the . 
user is interfacing to the computers data channel. The . 
word counter register is also connected to a zero word 
count detection circuit for terminating the block data 
channel transfer. 

DATA CHANNEL CONNECTION 
·Includes data channel synchronization and request 

· and acknowledge logic. Data channel control signals 
are buffered and accessible by wirewrap posts so that 
multiple device controllers may be mechanized for data 
channel interface. 

rnm. 
(0'7) 

REG liiiPVT 
il41A I(H) 
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TECHNICAL DESCRIPTION 
GENERA~PURPOSEINTERFACEBOARD 

INTRODUCTION 

This technical description gives a general description of the MDB Systems General 
Purpose Interface Board (GPIB), and provides information for configuring and using the 
GPIB. 

The G PIB contains basic interface logic for communicating with the 1/0 bus of a Data 
Gener~l computer (or other computers emulating a Data General computer), plus facilities 
for building user-designed and furnished device interface logic. · · 

The GPIB offers the user an economical means of building a computer I/0 bus-to-device 
interface without the need to build the bus interface common to all device controllers. 

Approximately one-half of the module area provides wirewrap and printed Circuit facUities 
for installing a large number of DIP devices and discrete components forming the devic~ 
interface. The other half of the module contains logic to·interface the user-built logic with 
the Data General I I 0 bus. 

This technical description assumes that the user is familiar with the Data General I/ 0 bus 
interface and has a general knowledge of device controllers working with the bus. 

PHYSICAL DESCRIPTION 

The GPIB is a 15-inch-square printed circuit board built to plug into any Data General 
computer or expansion chassis. Even with user-built logic, it requires only a single slot 
position in the chassis. 

The rear half of the module contains 1/0 bus interface logic. Data, address, interrupt 
priority, and other control lines that may be used to interface with user-built logic appear 
at two rows of wirewrap pins (rows X and Y) at the center of the module. 

The remaining half ofthe module contains positions for as many as 105 fourteen- or 
sixteen-pin DIP devices making up user-built logic. Device positions are arranged in 
columns numbered I through 15, and seven rows designated F, H, J, K, L, M, and N, 
respectively. 

Columns (except columns 4, 8, and 12) accommodate standard 16-pin DIP devices with 
pins on 0.3-inch centers; except in row N, where columns 1, 2, 3, 13, 14, and 15 
accommodate only 14-pin devices. 

Sixteen-pin positions have pin 8 etched to the ground plane on the component side of the 
board. and have pin 16 etched to the +5V (Vee) bus on the solder side. On the solder side 
an etch conductor connects pins 7 and 8 together, accommodating 14-pin devices with 
standard ground and Vee pin assignments. Wherever a position is used for a 16-pin device, 
the etch between pins 7 and 8 must be cut. 
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When <\ device has non-standard power and ground pin assignments, the power and 
ground etch must be cut as re4uircd before the device is installed. 

The six 14-pin device locations (row N, columns l. 2, 3, 13, 14, and 15) have pin 7 
connected to the ground plane, and pin 14 connected to the Vee plane. 

Between rows are pads in which the user may install ceramic decoupling capacitors with 
leads spaced 0.3 inch apart. Pairs of pads spaced 0. 7 inch apart, at both sides of the 
module, accommodate axial-lead tantalum decoupling capacitors. 

Columns 4, 8, and 12 have pads at 0.1-inch intervals, through all rows, to accommodate 
DIP devices having pin spacing of 0.3, 0.4, or 0.6 inch. Pads are etched to ground and to 
the Vee plane to connect pin 8 of a 16-pin device to ground, and connect pin 16 to Vee. 
Using other than 16-pin devices, these connections may need to be cut. Using 14-pin 
devices connect pin 7 to the ground plane. 

The two rows of wirewrap pins that interconnect I/ 0 bus logic and user-built logic are 
designated X and Y, with pins in each row numbered 1 thro~gh 140. Some of these pins 
are connected to unassigned fingers on the module's B connector. 

Near the A and B connectors are two rows of pins (rows S and T), numbered I through 
33. These pins are connected to unassigned pins on A and B connectors. The user may use 
these connections to connect the GPIB to the peripheral device. The user must, in this 
case, provide a cable between the chassis backplane Rnd the device. Table 1 lists wirewrap 
pins in rows X, Y, S, and T, and the backplane connector pins to which each is 
connected. 

At the front edge of the module are pad patterns to accommodate two ribbon cable 
connectors (P 1 and P2) having 20, 26, 34, 40, or 50 pins. Refer to the MDB price list for 
ordering information. 

The user will, generally, install wirewrap pins on the wirewrap area of the module. 
However. the user may order the Wirewrap Option (MDB-4043) which furnishes wircwrap 
pins installed in all DIP device positions. Pins are mounted on the component side of the 
board to minimize space_ requirements in the chassis. 

Another option (MDB-4044) furnishes both installed wirewrap pins and low-profile DIP 
sockets in all device positions. Unless otherwise ordered, 16-pin sockets are installed in all 
positions except the six 14-pin positions in row N, where 14-pin sockets are installed. 

An optional Board Cover (MDB-1024) may be furnished to protect wirewrap wire from 
interference by the module mounted in the next-higher slot in the chassis. 
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Table I. a·ans AVBIIloU:Jie 1\JI I.IIC'I'I'-C uncaun ....................... .. 

Wircwrap Backplane Wirewrap Backplane Wirewrap Backplane 
Pin Pin Pin Pin Pin Pin 

Tl5 A47 S23 A81 S31 B23 
T16 A49 T24 A83 T3l B25 
S15 A 57 S24 A84 S32 B27 
Sl6 A 59 T25 A85 T32 B31 

Sl7 A61 S25 A86 S33 B34 
Tl8 A63 T26 A87 T33 B36 
Tl9 A65 S26 A88 YIOS B38 
T20 A67 T27 A89 XIOS B40 

S20 A69 S27 A90 YI06 B48 
T21 A7l T28 A91 Xl06 B49 
S21 A73 S28 A92 Xll4 BSl 
T22 A75 X81 B6 Yll4 B52 

Sl8 A76 T29 Btl X115 B53 
S22 A77 T30 Bl3 Yll5 B54 
S19 A78 S29 Bl5 Yl25 B67 
T23 A79 S30 Bl9 Xl25 B69 

The following pins are available only at slots not dedicated for memory 
modules, and also in the MOB Expansion Chassis MDB-NEC-01. 

TJ *A5 S6 A16 Til *A25 
T2 A7 T7 Al7 Sll *A26 
S2 *AS S7 A18 TI2 A27 
T3 *A9 T8 Al9 Sl2 A28 

T4 All S8 A20 TI3 A29 
S4 *A12 T9 A21 S13 A30 
TS *A13 S9 A22 Tl4 A31 
S5 *Al4 TlO *A23 Sl4 A32 
T6 Al5 SlO *A24 

*These pins arc available on NOVA 3 computer. slot 4 and above. Sl is 
connected to A6 which is -SV on backplane. S3 is connected to AIO which 
is + ISV on backplane. 

FUNCTIONAL DESCRIPTION 

Figure 1 shows the general organization of the 1/0 bus interface logic available on the 
GPIB module. 

The basic configuration (MDB-4040) provides buffers for the device address, data status, 
and control lines. Data may be multiplexed to the computer through OR lines at buffer 
gates, instead· of on the computer data bus. Address, data, status, and control lines present 
only a single TTL load at the bus. 

The basic configuration also provides complete address decoding and Busy I Done logic; as 
well as interrupt request, mask, and priority logic. 



The Register Option ( M DB-4041) provides four 16-bit registers. The Input Data Register 
may be loadc:d with lower-order and higher-order bytes, with the I I 0 bus reading a 16-bit 
word from the register. The·Output Data Register receives a 16-bit word from the 110 
bus. and presents two 8-bit bytes to a byte multiplexer from which the device interface 
may select either byte. 

Two additional registers included in the Register· Option may be used simply as input and 
output registers, or as counters if the Data Channel Option (MDB-4042) is included on 
the module. 

In data channel operations, one register (input) may be loaded from the bus with a 
starting address, and incremented with subsequent input data transfer cycles. The output 
register may be used as a word counter, loaded from the bus with the number of words to 
be transferred, and counted down with subsequent output data cycles. A zero count 
detector is provided to terminate block transfers. 

The Data Channel Option provides all logic required to generate data channel requests, 
arbitrate priority, and buffer control signals to and from the bus. 

Even though the G PIB is designed to serVe a single device, all device address lines and 
control signals at the bus are buffered and accessible so that additional device controllers 
can be built, as space permits, on the wirewrap area of the board. Note that the Data 
General G PI I 0 board will not conveniently accommodate more than a single controller. 

LOGIC UTILIZATION 

The following paragraphs describe the manner in which logic shown in figure 1 operates, 
and explain how the logic' may be utilized by the user. 

BASIC CONFIGURATION 

Logic included in the basic G PIB is shown in sheet 1 of the logic diagram included in this 
manual. All logic terms are asserted true in the high state (+5V) except when the term 
appears with a bar over it. The bar term is asserted true in the low state (zero volts). 

Data Bus Drivers and Receivers 

Data on the bidirectional data lines (DATAO- DATA15) is received by inverting gates 
which provide outputs DATAO through DATA 15. Note that DATAO is the most-significant 
bit. These outputs appear at wirewrap pins for use in user-built logic, and appear at inputs 
of the (optional) output data registers. 

The I/0 data bus is driven by open-collector bus drivers which are driven by inverters. 
Inputs to the inverters (IDA TAO- I DATA 15) may originate at wirewrap pins in th~ user
built logic. and at outputs of the (optional) input data registers. Open-collector or tri-state 
drivers should be used to drive the IDATAn lines from user-built logic. 

Table 2 lists the data lines and wirewrap pins at which each is terminated in pin rows X 
and Y. · 
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Table 2. hljmt/Outpul Data Bus Pin Ao;.'ii~nments 

Computer Pin GPIB Pin GPIB Pin 
Data Bus Number Output Bus Number Input Bus Number 

DATA0/862 X 59 DATAO Y22 IDA TAO X96 
DATA I/B65 X65 DATAl X23 !DATAl Yl03 
DATA2/B82 Y60 DATA2 X22 IDATA2 Y97 
DATA3/B73 Y65 DATA3 Y23 IDATA3 Xl02 
DATA4/B61 Y68 DATA4 Y32 IDATA4 Yl07 
DATA5/B57 X74 DATA5 X33 IDATA5 Xll3 
DATA6/B95 ·X68 DATA6 X32 IDATA6 Xl07 
DATA7/B55 Y74 DATA7 Y33 · IDATA7 YI 13 
DATA8/B60 X78 DATA8 Y43 IDATA8 XII7 
DATA9/B63 Y85 DATA9 X44 IDATA9 X123 
DATAIO/B75 Y79 DATAIO X43 IDATAIO Yll8 
DATAll/B58 X84 DATAl! Y44 IDATAII Yl23 
DATAI2/B59 Y87 DATAI2 X 52 lDATA12 Y126 . 
DATA13/B64 Y94 DATA13 Y54 IDATA13 Y133 
DATAI4/B56 X87 DATAI4 Y53 IDATA14 Xl26 
DATAI5/B66 X93 DATA15 X 53 IDATAIS . X132 

Device Select Logic 

The I j 0 bus device select lines (DSO - DSS) are received by dual inverters which generate 
terms BDSO through BDS5, and their complements (BDSO is the most-significant line). 
These terms are connected to wirewrap pins for user access. 

Device select terms DSLTO through DSLT5 arc inputs to the device address decoder and 
must be wired from wirewrap pins to appropriate BDSn or BDSn lines. These lines are 
available at wirewrap pins in rows X and Y as listed in table 3. This table also lists pins at 
which the device select bus lines are available. 

Table 3. Device Select Line Pin Assignments 

Computer 
GPIB Pin GPIB Pin 

GPIB 
Pin 

Device Select 
BDS Line Number BDS Lirie Number 

Device Select 
Number 

Line Line 

--
DS0,'/\72 BDSO Y~6 BDSO X86 DSLTO X137 
DS I: 1\6~ BDSI X76 BDSI Y77 DSLTl Yl38 
DS2 /\6(1 BDS2 X77 BDS2 Yn DSLT2 Xl38 
DS):;\46 BDSJ 

I 
X 58 BDS3 Y59 DSLT3 Yl37 

DS4 . .'\62 BDS4 Y67 BDS4 X67 DSLT4 Yl39 
DSS · A64 BDS5 \'66 BDS5 X66 DSLT5 XJ39 
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For example, the following connections are required to encode the address 628: 

X 137 to Y86 (DSLTO to BDSO) 
Y138 to X76 (DSLTl to BDSl) 
Xl38 to Y78 (DSLT2 to BDS2) 
Y 137 to Y59 (DSLT3 to BDS3) 
Y 139 to Y67 (DSLT4 to BDS4) 
Xl39 to X66 (DSLTS to BDSS) 

Be sure to connect lines bit-to-bit, in the correct order, because the DSLTn lines also form 
the· device address returned to the computer to acknowledge an interrupt. 

When the selected address appears on the lines, the term DEV SLT becomes true at 
wirewrap pin Y2. This term gates the contents of Busy and Done flip-flops to the 
computer, and gates a number of control signals received on the bus to internal logic. 

Interface Control Signals 

The basic GPIBjcomputer interface has 15 control lines controlled by the computer, and 
five lines controlled by the GPIB. 

Computer generated control signals are received by buffer gates with outputs accessible at 
wirewrap pins. These terminations may be used in implementing additional controllers in 
the wirewrap area of the module. Device-oriented lines (gated by PEV SL1) control 
Busy I Done logic, load output registers, read input registers, ar perform various functions 
in the user-built logic. 

The five control signals originating at the G PIB are driven by open-collector gates. 

Computer-generated control signals are listed and defined in table 4. Control signals 
originating at the G PIB are listed and defined in table 5. 

Table 4. Computer Output Control Line Pin Assignments 

Computer Buffered 
Pin 

DeviceoSelected 
Pin Description 

Control Line Control Line Control Line 

STRT/A52 BSTRT Xl3 START Y13 Sets Busy, clears Done 
& INT REQ. 

CLR/ A50 BCLR Yl4 CLEAR Xl4 Clears Busy, Done, 
& INT REQ. 

IOPLS/ A74 BlOP XIS 10 PULSE Yl5 User signal. May be 
used for user-defined 
control pulse. 

DATIA/ A44 BDlA Y4 DATA IN A XJ User signal. May be 
connected to read Input 
Data Register or 
Address Counter ' 

Register. .. 
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Table 4. Computer Output Cetnlrol Line Pin Assi~nments (cont'd) 

Computer Buffered 
Pin 

Device-Selected 
Pin Description 

Control Line Control Line Control Line 

DATOA/A58 BDOA Yl2 DATA OUT A Xl2 User signal. May be 
connected to load 
Output Data Register 
or Word Counter 
Register. 

DATIB/ A42 BDIB X2 DATA IN B Y3 Same as DATA IN A. 

DATOB/A56 BOOB X6 DATA OUT B Y6 Same as DATA OUT A. 

DATIC/ A54 B.DIC YS DATA IN-C xs Same as DATA IN A. 

DATOC/A48 BDOC Y38 DATA OUT C X38 Same as DATA OUT A. 

INTA/A40 INT ACK X28 I Reads device address in 
GPIB when INTPIN 
and INT REQ are both 
true. 

RQENB/B41 RQENB Xl04 Synchronizes !NT REQ 
and DCH REQ to 
computer. 

MSKO/ A38 MSKO Y39 Masks out INT REQ 
when mask bit is on a 
data line. 

IORST/ A70 10 RESET A Yl6 Resets all G PIB control 
logic. 

r--- -
INTPlN! A96 Determines priority of 

GPIB interrupt request. 

DCHPlN/ A94 Determines priority of 
GPIB data channel 
request. 
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Table 5. Gl'IB Oulpul ( 'cmtrul Line Pin A .. si~mne•1ls 
' 

Computer 
Pin 

GPIB 
Pin Description 

Control Line Source 

SELD/ A80 X27 Done Flip-flop X8, Asserted when Done is set and DEY 
X9 SLT is true. 

SELB/A82 YI7 Busy Flip-flop XI Asserted when Busy is set and DEY 
SLT is true. 

lNTR/829 X48 INT REQ Xl6 Asserted when INT R EQ flip-flop 
is set. 

lNTPOUT X62 INTP IN and -- Connect X62 to X 17. This allows 
jA95 IN I REQ INTP IN to propagate to INTP OUT 

line when G PIB has not set 
INT REQ. 

DCHPOUT Y58 DCHP IN and - Connect Y58 to Y27. This allows 
jA93 DCH REQ DCHP IN to propagate to DCHP 

OUT line when GPIB has not set 
DCH REQ. 

Busy /Done and Interrupt Logic 

The basic G PIB provides the standard mechanization of Busy /Done and interrupt logic 
generally used to control device controllers on the computer I/0 bus. 

Busy is set by the computer-generated STR T pulse and usually indicates the start of the 
controller operation. The GPIB remains busy until user-built logic completes its o.peration 
and sets Done, clearing the Busy flipaflop. Busy is also cleared by a computer-generated 
CLR or IORST pulse. 

'' 
The Do~c flip-flop may be set by user-built logic in 'either of two ways: 

a. By a negative-going pulse at wirewrap pin X7 (SET DNE), which direct-sets 
the Done flip-flop; or 

b. By a clock signal at pin Y7 (CLK ONE) with pin Y8 (CLK ONE EN) held 
high. Note that in this method Done can be set only while Busy is high. 

The computer may monitor Done on the SELD line. If an interrupt is enabled. the logic 
will set an interrupt request_ (INTR) on the next rise of RQENB after Done is set. 

The INT REQ flip-flop is usually set after Done is set, but there are two alternate 
method~. as follnws: 

a. Disconnect Done (Pin X8) from pin X9 and control INT REQ with another 
signal at X9. Ground X9 to permanently disable interrupt requests. 
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h. t\ssirn a mask hit in :-.Pft w;111.: to appl'ar on a data linl! (I )/\lAO- DATA 15). 
and connn:t the bit Ill pin X 10 (MSK Bill Tht: computer can thcn disahk interrupt 
requests using a Mask Out (MSKO) instruction to clock the assigncJ hit into the Mask 
flip-tlop. 

The INT REQ flip-flop may be reset by STRT, CLR, or IORST. The Mask flip-flop is 
cleared to the .. enable" state by IROST. 

The computer responds to INTR with an Interrupt Acknowledge instruction which asserts 
INTA (along with DSO through DS5) at the interface. The GPIB responds to INTA by 
returning the device address (provided by the user-wired DSn lines to the device select 
decoder) on the data lines if (l) INT REQ is set, and (2) the GPIB has priority (INTP IN 
is asserted). 

If INT REQ is not set, INTP lN is propagated to wirewrap pin X17. If another controller 
is built on the GPIB, it wi11 have the next-lower priority. Therefore, connect X 17 to the 
INTP IN terminal of that logic. If the controller having next-lower priority is not on the 
GPIB, connect X17 to X62 (INTP OUT) to be transmitted to the next controller on the 
serial priority chain. 

If the Data Channel option is not used, connect pin Y27 to pin Y58 to propagate DCHP 
IN to the DCHP OUT line. If the Data Channel option is to be used, refer to Data 
Channel Option. 

1/0· RESET 

IORST at the interface is inverted to form 10 RESET A, which resets all control flip
flops in the basic GPIB iogi<f. 10 RESET A also produces 10 RESET, 10 RESET B, and 
10 RESET C, which may be used in user-built logic. 

A reset signal generated in user-built logic may be connected to wirewrap pin X21 and 
ORed with IO RESET A to also generate 10 RESET, 10 RESET B, and 10 RESET C. 

REGISTER OPTION 

Logic for the Register Option is shown on sheet 2 of the logic diagram included in this 
manual. This option furnishes four 16-bit registers, as follows: 

• Input Data Register. This is the normal register for receiving data from user-
built logic for transfer to the computer. 

• Input Data/ Address Counter Register. This may be used either as another 
input data register, or as an address counter with the Data Channel Option. 

• Output Data Register. This is the normal register for receiving data from the 
computcr for transfer tl) user-built logic on the GPIB. 

• Output Data/Word Counter Rc~istcr. This may be used as another output data 
register. or as a word counter with the Data Channel Option. 
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Input Data Register 

The 16 inputs to this register are connected from wirewrap posts. Each half of the register 
may be loaded separately, with LIDRL (pin Y 130) loading the eight least-significant bits, 
and LIDRH (pin X 110) loading th~ most-significant eight bits. To load the register with a 
16-bit word, connect pins X 110 and Y 130 together. 

To pack byte-oriented data, connect the byte data both to high-order and low-order halves 
of the register, and load the halves alternately. 

Assert RIDRL (pin Xl29) to reset the low-order half of the register, or assert RIDRH 
(pin Yll 0) to reset the high-order half. Tie those pins together to reset the entire register. 

Register outputs appear at wirewrap posts for access to user-built logic, and to gates that 
drive the GPIB input data bus. When RDlDR (pin Xl20) is asserted, the contents of the 
register are strobed to the bus. RDIDR is normally connected to DATA IN A (pin X3), 
DATA IN B (pin Y3); or DATA INC (pin X5), depending on software format. 

Table 6 lists wirewrap pin assignments for signals related. to the Input Data Register. 

Table 6. Input Data Register Pin Assignments 

Read Control RJJIJJR (X120) 

High Order Byte Low Order Byte 

Load Control LIDRH (X110) Load Control LID RL (Y130) 
Reset Control RIDRH (YllO) Reset Control RIDRL (X129) 

Data Data GPIB Input Data Data GPIB Input 
Input Output Data Bus Input Output Data Bus 

Y99 X97 IDATAO (MSB) Yl20 Xll8 IDATA8 
XIOO Yl02 IDA TAl Yl21 Xl22 IDATA9 
X98 Y98 IDATA2 X119 Yll9 IDATAIO 
YIOI X!Ol IDATA3 Xl21 Yl22 IDATAII 
Xl09 YI08 IDATA4 Y129 Yl27 IDATA12 
Ylll Xll2 IDATA5 Xl30 Y132 IDATAIJ 
YI09 Xl08 IDATA6 XI28 Xl27 IDATA14 
XIII Yll2 IDATA7 Yl3l XI31 IDATAIS (LSB) 

Output Data Register 

The 16 inputs to this register originate at the 1/0 data bus. Register outputs are connected 
to wirewrap pins and to inputs of a byte-packing multiplexer. 

The register is loaded by asserting LODR (pin X36) and is reset by asserting RODR (pin 
Y36). Typically, I.ODR is connected to DATA OUT A (pin Xl2), DATA OUT B (pin 
Yo), or DATA OUT C (pin X3R). depending on software format. 

The byte multiplexer st:lects either the high-order byte, or the low-order byte. at register 
outputs and presents the selected byte to wir~> .. ,,. ..... -ins for use by user-built logic. The 
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byte is sdt:l·tnl hy BSFI. (pin X57). l'hc high-order byte is sckctcd when BSFl. is low. 
and thc low-onkr byte is selected when BSU. is high. 

Multiplexer outputs may be disabled by connecting STR (pin Yl 17) low. 

Table 7 lists wirewrap pin assignments for signals related to the Output Data Register. 

Table 7. Output Data Register Pin Assignments 

Multiplexer Control BSEL (X57) 
Load Control LODR (X36) Low = DATAO- DATA 7 
Reset Control RODR (Y36) High= DATA8- DATA15 

Multiplexer Disable STR (Y117) 

Data In 
Data 

Data In 
Data 

Multiplexer Out 
Out Out 

DATAO (MSB) X19 DATA8 Y41 X42 
DATAl Y25 DATA9 X46 Y42 
DATA2 Y20 DATAIO X41 Y45 
DATA3 X24 DATAl! Y46 X45 
DATA4 Y31 DATAl2 X 50 Y52 
DATA5 X34 DATAI3 Y56 X5l 
DATA6 X31 DATAI4 Y51 X 54 
DATA7 Y34 DATA 15 (LSB) X 55 Y55 

Input Data/ Address ~egister 

This 16-bit register may be utilized as a second input register, operating in the same 
manner as the Input Data Register described previously. The low-order byte is loaded by 
asserting LACL (pin Y91), and is reset by asserting RACL (pin X90). The high-order byte 
is loaded by asserting LACH (pin X7l), and reset by asserting RACH (pin Y71). The 
register is read by asserting RDAC (pin X 116). 

This register may also be connected as a binary ripple counter, incremented by the 
negative-going transition to clock input CAC (pin Y89). 

Used with the Data Channel Option, the register is used as a memory address counter. 
The user must connect the data inputs to the register, from the data bus. The register is 
loaded with a starting address on the data bus (DATAO- DATA15) by an asserted 
command DATA OUT A, DATA OUT B, or DATA OUT C, depending on software 
format. The register is incremented by CAC, provided by the inve_r~e .. of the term 
DCHSEL•DCHA (pin Y 124) from user-built logic, updating the ·address for each data 
channel cycle. : · . ·' 

. ' ' i 

The address counter register is read to the bus by RDAC (connected to DCHSEL·DCHA 
pin Y 124) during each data channel cycle. 

Table 8 lists pin assignments for signals related to this register. 

-79-



Table 8. Input Data/ Address Register Pin As.'iignmcnts 

Read Control ROAr (XI16) Clock lnpu't CAC (Y89) 

High-order Byte l..owaorder Byte 

Load Control LACII (X71) Load Control LACL (Y91) 
Reset Control RACH (Y71) Reset Control RACL (X90) 

Data Data GPIB Input Data Data GPIB Input 
Input Output Data Bus Input Output Data Bus 

Y62 X60 IDATAO (MSB) Y81 X79 IDATA8 
Y63 X64 I DATAl X82 Y84 IDATA9 
X61 Y6l IDATA2 X80 Y80 IDATAIO 
X63 Y64 IDATA3 )'83 X83 IDATAll 
X70 Y69 IDATA4 Y90 Y88 IDATA12 
Y72 X73 IDATA5 X9l Y93 IDATA13 
Y70 X69 lDATA6 X89 X88 IDATA14 
X72 Y73 IDATA7 Y92 X92 IDATA15 (LSB) 

Output Data/Word Counter Register 

This 16-bit register may be utilized· as a second output register, operating in the same 
manner as the Output Data Register described previously. The register is loaded from the 
data bus (DATAO- DATA15) by asserting LWe (pin X3J), and is reset by asserting RWt; 
(pin Y37). Register outputs appear at wirewrap pins for use by user-built logic and (with' 
the Data Channel Option) at a word count zero detector. 

The register may be operated as a binary ripple counter, incrementing the counter with the 
negative transition at the clock input Cwe (pin Y50). 

Used as a word counter in the Data Channel Option, the register is loaded from the bus 
with the twos-complement of the number of words to be transferred in the block. 
Subsequent ewe pulses increment the counter with each data transfer, until the count 
reaches zero to flag the end of the block transfer. In this application the CWC pin may be 
connected in user-built logic to the term DCHSEL•DCHA (term 'DCHSEL•DCHA is 
av.ailable at wirewrap pin Yl24). 

The word counter detector output WeZERO (pin X29) is asserted when the word count 
reaches zero. The term WCZERO is also available at pin Y29. 

The maximum word count may ·be preset by strapping disable signals WCDISA, 
WCDISB, WCDISC. and WCDISD as follows: 

WCDISA WCDISB WCDISC WCDlSD 
Max. Count (\'18) (X26) (X39) (Y48) 

65,536 open open open open 
4,096 ground open open open 

256 ground ground open open 
16 ground ground ground open 
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Note that be~ause WC/.ERO is generated by decoding a ripple counter, that term may 
have spikes at dock intervals. A suggested method of ending a block transfer is to connect 
WCZERO to Cl.K DNE EN (pin YX). and to connect CLK DNE (pin Y7) to either DCH 
SEL·DCHO (pin Y95) or DCH SEL•DClll (pin X95). 

Table 9 lists pin assignments for signals related to this register. 

Table 9. Output Data/Word Counter Register Pin Assignments 

Load Control LWC (X37) 
Reset Control RWC (Y37) 
Clock Input CWC (YSO) 

Data Input 
Data 

Data Input 
Data 

Output Output 

DATAO (MSB) Xl8 DATA8 Y40 
DATAl Y26 DATA9 X47 
DATA2 Y19 DATAlO X40 
DATA3 X25 DATAl I Y47 
DATA4 Y30 DATAI2 Y49 
DATA5 X35 DATA13 Y57 
DATA6 X30 DATA14 X49 
DATA7 Y35 DATA15 (LSB) X56 

DATA CHANNEL OPTION 

Logic for the Data Channel Option is shown on sheet 2 of the logic diagram included in 
this manual. Logic for this function permits the GPIB to control block transfer of data on 
the computer's data channel. Logic includes interface buffers, data channel control, 
request and acknowledge logic, and address and word counters with word count zero
detection logic (refer to Register Option). 

The five data channel control lines originating at the computer (table I 0) are buffered, 
with buffer outputs available at wirewrap pins for connection to a second user-built device 
controller on the G PI B. 

Table 11 lists and defines the four data channel control lines originating at the G PIB. 

Table 10. Computer-Generated Data Channel Control Lines, Pin Assignments 

Computer Buffered 
Pin 

DCH-Selected 
Pin Description 

Control Line Control Line Control Line 

DCHA/A60 DCHA X85 DCHSEL• Yl24 Returns memory address 
DCHA to computer during data 

channel cycle. May be 
used io read Address 
Counter· by connecting 
to RDAC (Xll6). 
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table 10. Computer-Generated Data Channel Control Lines, Pin Assignments (cont'd) 

Computer Buffered 
Pin 

DCH-Selected 
Pin Description 

Control Line Control Line Control Line 

DCHO/B33 BDCHO X94 DCHSEL• Y95 Use to access computer 
DCHO output data on data 

channel. To load Output 
Data Register, connect 
to LODR (X36). 

DCHI/837 BDCHI Y96 DCHSEL• X95 Puts memory data on bus 
DCHI to be read by computer 

during data channel 
input cycle. To read 
Input Data Register, . connect to RDIR (Xl20) . 

OVRFL0/839 BOVRFLO Xl03 DCHSEL• Y104 Generated by certain 
OVERFLOW model computers to 

indicate data overflow 
during data channel 
increment or add-to-
memory cycle. 

DCHP IN/A94 Determines priority of 
GPIB data channel 
request. 

Table 11. GPII~·Generated Data Channel Control Lines, Pin Assignments 

Computer GPIB 
Pin Description 

Control Line Source 

DCHR DCH REQ Xl24 Requests transfer to or from memory on 
B35, X99 flip-flop data channel. 

DC HMO MO Xl40 Asserted during data channel cycle to 
817, Yl40 allow computer to determine the type of 

memory operation to be performed. User 
DCHMI MI Yl36 connects MO and M 1 as follows: 
821, XI36 

MO Ml Data Channel Operation 
0 0 Data Out (read memory) 
0 I Increment Memory 
I 0 Data In (write to memory) 
I l Add to Memory 

Note that increment and add-to-memory are 
valid operations only on certain models of · 
computer. 

DCHP OUT DCHP IN and Connect Y27 to Y58. This allows GPIB to 
A93, Y58 DCH REQ propagate DCH P IN to DCH P OUT when 

GPIB has not set DCH REQ. 
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The user initiatl's a data dwnnel request hy setting the DC II SYNC (X 134) flip-flop in 
.either of two ways, as follows: 

a. Direct-set DCH SYNC with a negative-going pulse at pin Y 135 (SET SYNC), 
or 

b. Set DCH SYNC with a clock at pin Xl35 (CLK DSYNC), with pins Xl33 and 
Yl34 (DSYNC EN I and DSYNC EN2, respectively) both held high. 

For repetitive data channel requests, SET SYNC may be held low while the data channel 
requests are asserted. SET SYNC must be raised before, or during, the last DCHA signal 
required for tht:; repetitive data channel operations. 

DCH SYNC is normally reset with the DCH-selected DCHA pulse or IORST. DCH 
REQ (pin X 124) is set by the positive-going transition of the next RQENB pulse after 
DCH SYNC is set. This asserts DCH R at the computer bus. DCH REQ is reset by the 
next RQENB pulse after DCH SYNC is reset, or by IORST. 

DCH P IN is propagated to pin Y27 if DCH REQ is not set. The user may connect pin 
Y27 to user-built logic, or connect it to pin Y58 (DCHP oun for transmission to the 
next controller on the 1/0 bus. 

MAINTENANCE 

Refer to the logic and assembly diagrams in this manual, and to appropriate Data General 
manuals for the NOVA computer. 

Repair the module using appropriate skills, techniques, and materials. Contact MOB 
Systems' Customer Service Department for assistance, if necessary. 

Do not return the user-configured module to MOB Systems without prior permission of 
MDB Systems. 
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