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A SOFTWARE PACKAGE FOR AN INTELLIGENT
GRAPHIC DISPLAY TERMINAL

CHAPTER 1

PROBLEM DEFINITION

1.1 Background

Thé word ERTS is an acronym for Earth Resource Tech-
nology Satellite. The Satellite is a 1000 1b instrument
which circles the earth in a near-polar orbit at an approx-
imate velocity of 7.32 x 102 miles per hour. Solar radiation
is reflected off the surface of the earth and imaged on an
array of detectors by a rotating mirror and optics. The
mirror oscillates in a west-to-east movement normally from
-2.89° to +2.89° at an almost constant rate. The oséillat—
ing mirror scans a path of 185 km in width and has an 11.56°
field of scan. Six scan lines are taken simultaneously per
band to account for the distance covered between retrace
cycles. There are four spectral bands being recorded which
are shown in the table below.

Table 1

Spectral Band Format

BAND COLOR MICROMETERS NASA REFERENCE NUMBER
1 Green 0.5 to 0.6 | 4
2 Red 0.6 to 0.7 5
3 Infrared 0.7 to 0.8 | 6
4 Infrared 0.8 to 1.1 7

From the mirror 24 detectors receive the reflected

radiation, 6 detectors per band, and transform the spectral



data into numerical values. The samples are transmitted tov
a ground-based-receiving site at Goddard Space Flight Center
at Greenbelt, Maryland. The samples received from the detec-
tors are callibrated and corrected, then formatted into
useable information upon computer compatible magnetic tapes.

The magnetic tapes are formatted in the following manner.
The first record of the tape consists of a 23-word identifier
header generated by the computer center at Oregon State
University. The information found in the 23-word header 1is
shown in Table 2.

Each record corresponds to onc scan line (185 km),
where there are a maximum of 2340 records per tape. Thus
one LANDSAT data tape covers an area of about 185 km by 185
km. Each scan line is composed of a maximum of 3480 PIXELS.
The word PiXEL is an acronym for picture element. A PIXEL
is one data point, which consists of an area of about 260 ft
by 260 ft. Each data point is a vector that consists of siX
or seven binary bits per band. All of the vector values are
rounded off to six bits for data packing convenience in a
24 bit computer word. Therefore, one data point equals one
character, where four characters make one word. The tape
files are further interwoven as shown in Table 3.

All information on the LANDSAT magnetic tape files can
be accessed for manipulation by a FORTRAN BUFFER OUT state-

ment.



FORMAT

14
12
12
12

I5
1A4
I5
IS5
I5
IS5
IS5
I5
I5
15
R3
12
R1
12
12
R1
I3
12
1A4

Table 2

LANDSAT Header Format

TYPE
ID
ID
iD
ID

DV
ID
C
C
DV
DV
C
C
ID
AN
AN
AN
AN
AN
AN
AN
AN
AN
DV

CONTENTS DESCRIPTION

day since launch

hour at observation time

minute at observation time

seconds/10 at observation
time

CDC 3300 words/record

strip number

first character

last character

orig. first scan line

orig. last scan line

current starting scan line

number of scan lines

adjusted line length

day of observation

month of observation

year of observation

center latitude direction

center latitude degrees

center latitude minutes

center longitude direction

center longitude degrees

center longitude minutes

band or band combination



Table 3

LANDSAT File Format

WORD . BAND CHARACTERS BAND NASA REFERENCE NUMBER
1 1-4 1 4
2 1-4 2 5
3 1-4 3 )
4 1-4 4 7
5 5-8 1 4
6 5-8 2 5
7 5-8 3 )
8 5-8 4 7
N 1-1+3 J J+3
+

1 ‘ 1-1+3 J+1 - J+4

Where i = INTEGER [(N-1)/4]1#*4+1 and J = (MOD,(N-1))+1.



1.2 Problem Description

This document covers the software deésign of a distrib-
uted computation system for the display of LANDSAT data.

At the present time, in order to obtain a grayscale
output of a LANDSAT data file, the program *PIXOUT is used.
An explanation of *PIXOUT 'is found in reference [10]. When
using *PIXOUT the grayscale output is oriented towards
characters produced by a line printer. The characters pro-
duced are either one symbol or overstrikes.

As shown in Figure 1, the completé system consists of
a PDP8/L minicomputer, which has a Tektronix Terminal 4002
as a peripheral device, and a CDC 3300 computer with its
input processor. Using the graphics display terminal, a
wider variety of symbols displayed are possible and some of
the data and number manipulation can be done in the PDP8/L.
This makes the graphics terminal appear as an intelligent
terminal. To accomplish this task three phases of analysis
are used.

Phase one, Chapter 2, does a modest amount of data and
number manipulation in the PDP8/L and uses those parts of
*PIXOUT that deal with a display of the grayscale. This
initial phase is done to establish both a basic communica-
tion between the CDC 3300 and the PDP8/L, and an estimation
of the cost of producing a full screen Tektronix Terminal

output.



Phase two, Chapter 3, reduces the parts of *PIXOUT used
by increasing the data and number manipulation in the PDP8/L.
In addition, some of the *PIXOUT programming is replaced with
COMPASS assembler 1anguag§ programming to use less C.P.U.
time.

Phase three, Chapteri4, further reduces cost by using
an interrupt scheme. Conceptually, the less amount of time
taken for the display of LANDSAT data the less C.P.U. time
used.

Finally in Chapter six is found a User's Guide for

practical application of the analysis.

TEKTRONIX ) PDPS/L
TERMINAL |e SUTTeNt 100p teonpireR | RS232C I vopEM
4002 1200 baud 1200 baud
twisted paif cable—»|1200 baud
h

CDC 3300 |, DMA RS232C

¢ > < | MODEM
COMPUTER 1200 baud PDP8 1200 baud E

(Large Central Facility) (CommuniCation Front End)

FIGURE 1. BLOCK DIAGRAM OF SYSTEM



CHAPTER 2

PHASE ONE: INITIAL ANALYSIS

2.1 Introduction

To establish a base for analysis, a procedure must be
used which yields a valid comparison of the presently used
programs to the newly developed programs. The following
three headings were adopted for the analysis.
1) Basic Communication: Dbetween the CDC 3300 and
the PDP8/L |

2) Linkage Programs: between the CDC 3300 and the
PDP8/L concerning LANDSAT data

3) Comparison Analysis: between the already existing

programs and the linkage programs.

2.2 Basic Communication

The first step is to examine how the data are trans-
ferred between the CDC 3300 and the PDP8/L. The asynchronous
communication system involves a high-speed modem and cir-
cuitry to convert the serial data to an eight bit form.

This makes the PDP8/L appear as a high-speed receiving
device. The information is transferred to the accumulator
register (AC) from the interface upon program request.
When information is received at the AC via the interface a

bit pattern observed as shown in Table 4.



Table 4

Interface Pattern Representation

0 1 2 3 4 .5 6 7 8 9 10 11

ac (I T T T T T [ T T T T ]sirs
BITS " REPRESENTATION
11-4 - data

3 . set 1if overflow error occurs

2 set if framing error occurs

1 set if parity error occurs

0 set if bits 1, 2, or 3 were set

Information is transmitted at a 1200 baud rate, that
is, 1200 bits per second. With each character there are
associated 11 bits of information. Thus there are approxi-
mately 110 characters sent per second. The 4002 Tektronix
terminal contains circuitry which can handle incoming
information at a 1200 baud rate.

A1l I/0 instructions for the PDP8/L are of the form
6XXY (octal), where XX is the device code and Y is the
operation performed. The I/0 operations which can be
performed are explained in detail in reference [13]. The
device codes that are avaiiable are shown in Table 5.

Table 5

Device Code Reference and I/0 Instruction Format

DEVICE CODE REFERENCE SUBROUTINE MNEMONICS
40 data to CDC 3300 SEND
41 data from CDC 3300 RECETIVE
03 data from keyboard INPUT
04 data to CRT or TTY OUTPUT

01 data from HSR --



When establishing basic communication in the CDC 3300
the best programming language available is FORTRAN. Unique
to the CDC FORTRAN at OSU library are two subroutines that

are useful in exchanging data. They are explained in Table

6.
Table 6
Subroutines CHIN and CHOUT

NAME CALLING SEQUENCE DESCRIPTION

CHIN CALL CHIN (NX) Looks for one ASCII charac-
ter and puts value 1in
Variable NX

CHOUT CALL CHOUT (NX) Sends one ASCII character

located in Variable NX

Where NX is the form N, NB, or NO, which corresponds to
BCD,ibinary, or octal.

Initially a hand-shake type program between the two
computers was developed. The CDC 3300 sends data to the
PDP8/L and waits for the PDP8/L to acknowledge that 1t has
received the data. Conversely, the PDP8/L waits for data
from the CDC 3300 and then.sends data back td acknowledge
that the data was received. Two such programs that facili-
tate all of the above information can be found in appendix
7.1 with an associated resulting output.

A delay loop was necessary when sending values to the
CDC 3300 to allow a settling time for the CHIN routine.
This loop was augumented in the basic PDP8/L sending

routine, with respect to the CDC 3300.
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2.3 Linkage Program

To minimize the amount of data and number manipulation,
only the grayscale output on the Tektfonix terminal was used
in the first PDP8/L linkage program. To output LANDSAT data
the 0 to 63 PIXEL values are assigned to one of eight sym-
bols. This is accomplished by seven threshold values.

Conceptually there are three modes of operation for
number manipulation, The first CDC 3300 linkage program
sends values from 0 to nine to indicate which mode of opera-
tion to perform. The first mode outpufs a grayscale value
when the values are sent,rcorresponding to the number of
lines to be drawn 0, 1, 2, 3, 4, 5, 8, or 16, The second
mode starts a new scan line when the value six‘is received.
The third mode ends the program when the value seven 1s Te-
ceived. In the first PDP8/L linkage program there must be
routines to facilitate each mode of operation and send back
information to.the first CDC 3300 linkage program when the
operation is completed.

- Four package routines are found in appendix 7.2 with
an in depth explanation. Two of these routines used in the
first PDP8/L linkage program are PACKAGE and INTENSITY. A
brief explanation of these routines are shown in Table 7.

The Tektronix terminal 4002 has a 760 by 1024 point
resolution, In the INTENSITY routine a 23 by 16 area was

selected. The size of the grid area was picked both from
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Table 7

Package Routines and General Description

ROUTINES

PACKAGE

XYPLANE

PATTERN

INTENSITY

DESCRIPTION

Graphic display routines for incremental
mode, point plot mode, and vector mode. An
output routine and register save and restore
routines.

Uses PACKAGE to output an X-Y axis. The
routine expects parameters to give length
of axis, center point, and the size of the
tic marks.

Uses PACKAGE to output a triangle or square,
with parameters to tell the size of the
pattern and where to place the pattern.

Uses PACKAGE to output grayscale value in a
23 by 16 point area. It expects parameters
to tell if the point is positioned or where
to position it and the number of lines to
be drawn in the area.
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programming ease and distinguishability. The INTENSITY
routine uses the vector mode and draws lines in a north-
south direction, maximum of 16. Because there are eight
intensity levels the follqwing number of lines drawn in the
area are: 0, 1, 2, 3, 4, 5, 8, or 16. These values were
picked for visual distinction due to the logarithmic response
of the eye.
The first CDC 3300 linkage prograﬁ was divided into
three parts.
PART I: Exchange of information‘heeded to calculate
area of LANDSAT output.
PART II: Output points and scan lines on the
Tektronix terminal
PART III: Exchange of the pixel values needed to out-
put the grayscale on the Tektronix terminal.
A monitor, refer to [11], was used in exchanging infor-
mation in PART I and II because all data and number manipu-
lation was done in the CDC. 3300. In PART_III control is
passed to the first PDP8/L linkage program for minimal data

and number manipulation.

2.4 Comparison Analysis

Because on line time using the Tektronix terminal with
the CDC 3300 is critical concerning cost, a routine was
written to find the amount of time it took to output a full

grayscale screen. The program was run entirely on the PDP8/L
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and a variety of grayscale values were used to get an
approximate average. The display time was 1:51 minutes and
the program is found in appendix 7.3.

Some of the undesirable features found in the first
linkage programs are as follows:

One: When exchanging information in PART I and II it
may happen the information to be displayed will fall below
the limits of the screen érea. If this happens the informa-
tion is lost. In Phase two this problem is avoided by a
program line counter. |

Two: If the file name used doesn't exist, the first
CDC 3300 linkage program will ébort and the user losses all
that had been done at that point. In phase two a compass
subroutine 1is used to find out if the file exists and

exchange the proper information.

Three: DBecause typing "YES" or "NO" for response to

questions asked in PART I and II is bothersome, in phase
two "'Y" or '"N'" is used.

Four: Some of the cost burden can be alleviated by
removing the monitor, compiling the first CDC 3300 linkage
program as an overlay, and loading the first PDP8/L iinkage
program on the high-spced reader. All of these things are
done in phase two.

The files used for the analysis and the display infor-

mation are shown in Table 8. The line printer results of
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this information obtained from *PIXOUT, the present CDC 3300
FORTRAN program on file, can be found in appendix 7.4.

A comparison of cost, to output the file used, between
the first linkage programs and the program *PIXOUT is shown
in Table 9. The cost for the first linkage programs is
based on the fact the first PDPS/L 1inkége is already loaded
and OSU computer cost 1is 4.6875 dollars per minute. In
appendix 7.5 are found pictures taken of the files output

on the Tektronix terminal at different exposure times.



15

Table 8

Files Used and Display Information

File name: *CR20412 Band used: 5
Points on file 129-251 Points used 132-188
.Scan lines on file 1925-2100 Scan lines used 1930-1963

Thresholds used: 14, 15, 16, 17, 19, 20, 23

File name: *CR20413 ' Band used: 5§
Points on file 257-384 Points used 257-314
Scan lines on file 1925-2100 Scan lines used 1925-1958

Thresholds used: 14, 15, 16, 17, 18, 19, 20

File name: *PHILO1 Band used: 5
Points on file 1-128 Points used 1-58
Scan lines on file 1090-1258 Scan lines used 1099-1132

Thresholds used: 11, 12, 13, 14, 15, 16, 18

File name: *PH1LO2 Band used: 5
Points on file 129-256 Points used 129-186
Scan lines on file 1090-1258 Scan lines used 1090-1123

Thresholds used: 12, 13, 14, 15, 16, 18, 23
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Table 9

Cost Comparison Between *PIXOUT

and the First Linkage Programs

(on line printer) (on Tektronix terminal)
FILE *PIXOUT FIRST LINKAGE
NAME COST PROGRAM
_ (&) ($)
*CR20412 .28 1.22
*CR20413 .29 1.21
*PHILO1 .28 1.24

*PH1L02 .29 1.27
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CHAPTER 3

PHASE TWO: INTERMEDIATE ANALYSIS

3.1 Introduction

Since the initial analysis has been shown not to be
cost effective, methods wére investigated to further reduce
the cost. With this in mind, the first linkage programs
were revised and discussed under the following headings:

1) Second PDP8/L linkage progran

2) Second CDC 3300 linkage progrém

3) Coordination problems

4) Comparison analysis

3.2 Second PDP8/L Linkage Program

3.2.1 Subroutine Format

More of the date and number manipulation done in the

CDC 3300 must be done in the PDP8/L to reduce cost.

Therefore, the following subroutines were augmented in the
revised PDP8/L linkage program, referred to as the second
PDP8/L linkage program, and are described in the following
format.

"Subroutine Name'" (N.P.) or (PAR1l, PAR2, ...) with an

associated description of what the subroutine does. (N.P.)
means no parameter and (PAR1, PAR2, ...) refers to the

parameters expected.
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Ordinarily when returning from a subroutine, one
returns to the next sequential location in the main program
after the parameters. In the description this is referred
to as return one. If a return two is stated, it 1is two

sequential locations later and so fourth.

3.2.2 Subroutines

REPLY (N.P.)- looks for inputs followed by a carriage
return. All inputs are echoed and the carriage return
terminates the subroutine. If the inputs are neither the
single input N or Y the response is "WHAT?" and a return one
is performed. An N causes a return two and a Y causes a
return three.

WHAT (N.P.)- outputs the message "WHAT?" followed by a
carriage return line feed.

INTWO (N.P.) -looks for just one input followed'by a
carriage return. Echoes all input and terminates on a
carriage return. If just one input is received, a return
two is performed, otherwisé a return one is performed.

BNIN (N.P.) -looks for one input between four and seven
followed by'a carriage return. Echoes input, if valid does
a return two, otherwise a return one.

FLIN (N.P.) -looks for input of a ERTS data file name
up to eight characters, the rest are ignored. Echoes all
data, stores name, and terminates on a carriage return.

FLOUT (N.P.) -sends ERTS data file name to CDC 3300.
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CPRN1 (N.P.) -checks to see if the value in memory
location COMH, COML is > 0. If not perfdrms a return onc,
otherwise a return two.

THCK (N.P.) -checks to see if all inpufted threshold
values are positive and 1¢ss than sixty-four. Also checks
to see if each threshold is equal to or larger than the
previous one. Performs a return two if values are good,
otherwise a return one.

TABVAL (N.P.) -stores in a table, 064 locations long,
each corresponding intensity value accérding to the input
threshold values.

OUTOS3 (N.P.) -sends calculated values that are used in
‘the FORTRAN linkage program for ERTS data output.

BDCON (BADR, DADR) -converts a binary value of two
sequential locations starting at location BADR to a decimal
value of four sequential locations starting at DABR.

REDN (N.P.) -used in BDCON to reduce the values found
in the four decimal locations to a value of nine or less.

LIS (N.P.) -input routine from keyboard.

LIS40 (N.P.) -input routine from CDC 3300.

TYP41 (N.P.) -send ASCII values to CDC 3300, contains
a delay loop for settling time.

ERASE (N.P.) -erase screen, puts pointer in home posi-

tion and zeros out line counter for full page.



20

MESOUT (Ml, MZ, ..., 0) -uses each M' as a starting

address of a message to be output. It looks for the value
0 to terminate the message and if a carriage return is out-
put, the line counter 1is increased by one.

BOTCK (N.P.) -checks to see if line counter for full
page has been reached. If not returns, otherwise the mes-
sage "FULL PAGE" 1is output and waits for any input. When
an input is received does an ERASE and then returns.

NUMIN (MAS, DADR) -‘1ooks for a number to be input up
fo a MAX of them, echoes them and depogits them at DADR.
DADR takes four sequential locations,‘does an ADJUST and
returns.

DATIN (DADR, NDP) -uses DADR as the starting location
of where to deposit incoming information from the CDC 3300
and NDP as the number of values to be received.

.DATOUT (DADR, NDP) -outputs data starting at location
DADR, where NDP is the number of values to output.

NUMOUT (DLOC) -outputs four decimal numbers starting
at location DLOC, supresses leading zeros.

COMADI (N.P.) - adds one to location COMH, COML. Used
for data calculations.

ROT (N.P.) -divides COMH, COML by two, used for data
calculations.

ZEQHI_(LOC’ NUM) -zero outs NUM number of locations

starting at location LOC.
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BUFFIN (N.P.) -checks for buffer in . error from the
CDC 3300 linkage program.

ADJUST (N.P.) -takes the decimal number locations so
the values are adjusted for correct decimal output.

THDIN (N.P.) -checks to see if the inputted threshold
values follow the followiﬁg form, where TH1 refers to the
first threshold, TH2 to the second and so forth, and D refers
to some delemeter that is not a number.

TH1D TH2D TH3D TH4D THSD TH6D TH7 carriage return.
PRINT1 (N.P.) -outputs decimal numbers followed by a
line feed and backspace. Used to output top boundary values.

RIGHT (N.P.) -outputs the message "CORRECT?"

QEEL (N.P,) -checks to see if the file name sént to the
CDC 3300 is a legal file name. If not does a return one,
otherwise a return two.

FFIN (N.P.) -looks for a ">" from the CDC 3300, then
one space and then returns.

DTOB (DADR, BADR) -converts the decimal number of four
sequential locations starting at DADR to a binary number and
puts the result in two sequential locations starting at BADR.

DUBADD (NUM1, NUM2) -adds a double precision number
starting at location NUM1 to a second number starting at
location NUMZ and puts the result at COMH, COML.

DUBSUB (NUM1, NUM2) -subtracts a double precision
number starting at location NUM2 and puts the result at

COMH, COML.
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ERROS3 (N.P.) -deposits unneeded values that are sent

from the CDC 3300.

3.3 Second CDC 3300 Linkage Program

Cost reduction in this linkage program is handled in
two ways. First, two compass subroutines wefe written
which take less machine 1ahguage than the equivalent
FORTRAN. Second, the FORTRAN Program called OS3P, and
COMPASS routines were put in»an overlay to eliminate com-
ﬁiling costs.

The two COMPASS subroutines are described as follows:

NEQUIP (XNAME) -called SUBL, takes the file name,
stored at symbol address of XNAME, and finds out if it 1is
a legal 0S3 file. If it is not a legal file the subroutine
does a false return, otherwise equips the file to logical
unit 20 and does a true return,

BUFOUT (I, J, CID) -called SUB2, outputs characters
from the character array CID, where I is the number of
characters to be output ana J is the starting character in
the array.

The overlay file created is called *OUPIX, which the
user types directly for use. The overlay was produced in
the following manner, where underlined text refers to what
was typed at teletype. The two COMPASS routines and the
FORTRAN program, referred to as the second and third

CDC 3300 linkage program, can be found in appendix 7.6.



# FORTRAN,

1=0S3P, X

# ASSEM,

NO ERRORS FOR OS3PIX
NO ERRORS FOR IDENT

I=SUB1, X

# ASSEM,

NO LINES OF ERROR FOR SUBI

I=SUBZ2, X

# LOAD,

NO LINES OF ERROR FOR SUBZ

56, 0=*QVPIX

END

3.4 Coordination Problems

23

To find coordination problems examination of the data

that is to be exchanged between the two linkage programs is

done. The method is to look at what is input and output by

the second

I/0
Performed

Input

Output

Input

Output

Input

Input

Input

CDC 3300 linkage program.

Input or Output Name:
Description

XNAME: LANDSAT data file name

NEQUIP: Checks for legal file
name

WS:; Band number minus three
BUFOUT: Sends header values

ID(5), ID(7), ID(8), ID(11),
and ID(12)

REM: Starting character value
= initial point - ID(7)

M: Length of character array
= [ID(5)/41+1

LP: Line to print

Input
Format

Al0

FFIN(60)

FFIN(60)

 FFIN(60)

FFIN(60)
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Input PP: Points to Print ' FFIN(60)
Output BUFOUT: Sends one scan line

from data file ---
Input CHIN(N): Acknowledge that the

scan line was gotten and has

been displayed READ(60)

When exchanging data some of the problems that arose
and how they are handled ére given below.

Problem 1. The format for XNAME was too large.
Ordinarily the size expected for an input file name is
eight characters maximum. With a format of Al0 some of the
first characters of the file name were lost, thus the file
name appears to be an illegal file name. To eliminate this
problem the format A10 was changed to A8. |

Problem 2. When information is sent to the CDC 3300
followed by a carriage return, the CDC 3300 sends back a
line feed. The PDP8/L linkage program must absorb this
input by doing either a RECEIVE, a general input subroutine
from CDC 3300, or a KRB40.

Problem 3. Sending data to the CDC 3300 using a FFIN(60)
format, the CDC 3300 sends a space, <, space, >, and space.
Because of timing sometimes the PDP8/L linkage program may
miss part of the information sent. Therefore, a routine was
written to look for the > and then the space.

Problem 4. Because of timing the SEND command didn't
always work because of the delay augmented. Now the infor-

mation to be sent is saved, the delay is run then the
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information is sent.

3.5 Comparison Analysis

Now a comparison of fhe costs of the four LANDSAT data
files between the FORTRAN'progfam on file, called *PIXOUT
and the second linkage programs is shown in Table 10. Also
a display time duration bétween the first and second
linkage programs is shown. At this point output cost is
cheaper and display time is shorter, a result that has been’
sought after.

Table 10

Cost Comparison Between *PIXOUT and

the Second Linkage Program and

Display Time Comparison Between the First

and Second Linkage Programs

on the Tektronix Terminal

*PIXOUT SECOND FIRST
PROGRAM LINKAGE PROGRAM LINKAGE PROGRAM
FILE COST COST - DURATION DURATION
_ NAME He) ($) - (MIN) : (MIN)
*CR20412 .28 .19 - 1:20 9:20
*CR20413 .29 .20 - 1:35 11:50
*PH1LO1 .28 .20 - 2:05 12:55
*PH1L02 .29 .19 - 1:52 12:06

The comparison values are based on several runs with 30

or less users on the system at once.
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CHAPTER 4

PHASE THREE: FINAL ANALYSIS

4.1 Introduction

The primary difference between thiS phase and the
second phase is the use of interrupts to handle display data.
Using the technique of phase II, cost is at a near minimum
but display time can be reduced. This phase divided into
two basic headings:

1) Program Change

2) Comparison Analysis

4.2 Program Change

Using an interrupt scheme, there must exist a routine,
referred to as a service routine, to facilitate all possible
devices that may cause an interrupt. It is assumed that the
reader is familiar with basic interrupt programming. If
not, refer to [13] Chapter.6. The PDP8/L used has five pos-
sible interrupt devices: keyboard, printer, high-speed
reader, output CDC 3300, and input CDC 3300.v The service
routine takes care of each device in the following manner:
the keyboard, high-speed reader and output CDC 3300 have
their flags cleared and their request is ignored; the
printer has a program flag set and the device flag is
cleared; and input CDC 3300 has the incoming information

taken care of in a subroutine called DATIN, explained later
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in this chapter.

The only subroutine no longer used 1s the DATOUT, but
the original DATIN routine is still used to take care of
receiving ID(5), ID(7), ID(8), ID(11), and ID(12). It is
renamed DATTIN.

The following ten subroutines were augmented in this
phase and are described in the same manner as the format of
subroutine found in phase two. There is a counter called
OUTDAT which is zero when no output location is ready,
positive otherwise. .

DATIN (N.P.) -deposits incoming values and stores the
value at the correct location in the correct upper or lower
six bits. Checks to see if all values for that line have
been received, 1f so jumps to NEWLIN subroutine which takes
the appropriate action. Checks to see if location pointer is
at the end of the storage location, if so, resets location
pointer to 4000, resets length counter to -1000, and resets
side pointer to left side (lower six bits).

DATOUT (N.P.) -checks to see if any data is ready to be
output. If so, outputs grayscale of that data point. Checks
to see 1if the location pointer is at the end of the storage,
if so, resets location pointer format as the subroutine found
in Phase two.

TYP (N.P,) -used to qutput information to the Tektronix
terminal depending upon a program fiag called IFL. The rou-

tine waits for IFL to become negative before displaying,
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then makes IFL positive.

INITIAL (N.P.)-,for the input routine, DATIN sets input
counter equal to minus the number of points to print, used
for BUFFER routine; sets side pointer for left side location
deposit; sets depositing pointer to location 4000; and sets
page length counter to -1000. (Length of area used for in-
coming information.) For the output routine, DATOUT, sets
output counter equal to minus the number of points to print,
used for starting next display line; sets Side pointer-for
left side location usage; sets data usé pointer to location
4000; sets page length counter to -1000; and sets IFL nega-
tive. It also sets BUFFL1, BUFFL2, and NUBFL to zero, which
are used for BUFFER, resets lehgth counter to —lOUO,land resets
side pointer to left side (lower six bits).

NEWLIN (N.P.) -sets BUFFL2 flag if the BUFFER subroutine
is used inside the service routine, or sets BUFFLZ flag if
"the BUFFER subroutine is used outside the service routine
when storage is full, or sets NUBFL flag if BUFFER subroutine
is ignored. It also resets input counter to minus the number
of points to be printed.

INTON (N.P.) -obtains the JMS value for PAKTYP and puts
that value in the accumulator which is used for INTPUT.

INTPUT (N.P.) -takes the value in the accumulator and
deposits it in the appropriate places in the PAKMOV and

PAKVEC routines depending on whether program control or
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interrupt control is being executed.

ECHO (N,P.) -exchanges information between the
Tektronix Terminal and the CDC 3300. A control sends a
pound sign (#) and a control C starts the PDPPIX 3 program.
| OUTBUF (N.P.) -does the BUFFER routine, and clears both

the printer and CDC 3300 output internal flags.
In appendix 7.7 can be found both the CDC 3300 and the

PDP8/L third linkage programs.

4.3 Comparison Analysis’

Shown in Table 11 is a comparison analysis of both cost
and display time duration between the second and third link-
age programs. The conclusion from this table is the third
linkage program is a slight improvement over the second
linkage program, but not enough to warrant an interrupt
~ scheme.

Table 11

Cost and Display Time Comparison

Between the Second and Third Linkage Programs

on the Tektronix Terminal

SECOND THIRD
LINKAGE PROGRAM LINKAGE PROGRAM
FILE COST - DURATION COST - DURATION
NAME ($) (MIN) ($H (MIN)
*CR20412 .19 1:20 .18 1:15
*CR20413 .20 1:35 .19 1:29
*PHILO1 .20 2:05 .19 1:58

*PH1LO02 .19 1:52 .18 1:47
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CHAPTER 5

CONCLUSION

5.1 Advantage

For a complete analysis of all the programs used a
cost comparison for the four files between the threce
linkage programs and the FORTRAN program on file (called
*PIXOUT) is shown in Table 11. Also found in this table 1is
a comparison of the grayscale output display time between the
three linkage programs. From the tablé it can be seen that
from both a cost and a display time comparison the best
program is the third linkage program. This points to the
fact the main advantage of the third program is cost reduc-

tion.

5.2 Disadvantages

Looking at the other side of the coin there are three
primary disadvantages of the third linkage program.

1) No hard copy

2) Limited amount of display time

3) The bleeding effect of the terminal

Both the second and third disadvantages point to the
fact the Tektronix terminal 4002 is an inadequate device forv
the job at hand, A possible alternative is either a terminal
that has a larger display area and a better resolution of

that area or a terminal that outputs different colors, that
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is, a minimum of three different colors for displaying
eight different combinations. Also a hatrd copy can be

added by expanding the third linkage program.

5.3 Improvements

Some of the possible improvements that can be made upon
the third linkage program.if the Tektronix terminal 4002 is
still being used are:

1) Making any of the subroutines more efficient. This
is usually done by decreasing the number of instructions
through the use of more clever programming. The net result
is less time spent in a particular subroutine.

2) Doing the third linkage program completely under
interrupt control. At the present time only the grayscale
output is done under interrupt control. When one is
switching between program control and interrupt control,
internal flag statuses are not known and unwanted problems
arise. Programming should be consistent throughout and less
time is lost waiting for fiags to clear.

3) Changing the pixel output from a rectangular area
to a character overstrike area. I{f this is donc less calcu-
lation is needed to output the border numbers and the result
can be output on the teletype, thus a hard copy can be

created.
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5.4 TFuture Work

Most additional work done in this area would have to
do with the modification of the actual pixel value. For
example doing a calculation which takes into consideration
the effect the angle at which the satellite records the
information. Or perhaps the effect the weather may have
upon recording data. Possibly to adjust the data so it
would fit into a longitude and latitude area instead of
the skewed area obtained from the angle at which the satel-
lite orbits. Another avenue of extenfion would be to dis-
play the data after it had been classified. There are of
course numerable possibilities for the reader to investigate,

but at this time only a few need be mentioned.



FILE

NAME

*PH1LO1
*PH1LOZ
*CR20412

*CRO413

*PH1LO1
*PH1LO2Z
*CR20412

*CR20413

Table 12

Cost and Display Time Comparison

Between All Programs Used

*PIXOUT
PROGRAM

_ 8

.28
.29
.28

.29

FIRST
LINKAGE
PROGRAM

$

1.24
1.27
1.22
1.21

DISPLAY
TIME

(MIN)

12:55
12:06
9:20

11:50

SECOND
LINKAGE

- PROGRAM

5
.20
.19
.19
.20

DISPLAY

TIME

(MIN)
2:05
1:52
1:20

1:;35

33

THIRD
LINKAGE
PROGRAM
N

.19
.18
.18
.19

DISPLAY
TIME

(MIN)

1:58
1:47
1:15

1:29
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CHAPTER ©6

USER'S GUIDE

6.1 Definitions

AC: Accumulator Register

Home Position: Upper northwest corner of the Tektronix
Terminal 4002

LIt Space Key

L: Link Register

SR: Switch Register

CRTL: Means to press the SHIFT key and the indicated

kéy at the same time.

6.2 Guide Lines

If a SR switch is up the value for that bit is one, if
down the value is zero.

All inputs must not contain leading or trailing spaces
and are terminated by a carriage return.

In response to the diéplayed statement "CORRECT" the
expected input is either a "Y" for yes or a '"N" for no, any
other input 1is handled by the displayed statcment "WHAT?"
and CORRECT?'".

The user should give time, after turning on the computer,
for the Tektronix terminal to warm up.

The Format for the threshold inputs are seven numbers

followed by a carriage return. Between each number is any
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non-numbered key called a delimeter. All numbers must be
less than 64 decimal and be equal to an increase in value
to the previous number.

EXAMPLE: 11u 1lu 154 19u 30u 48w 63 (carriage return)

If the statement displayed is "PAGE FULL" this indi-
cated the user is near the bottom of the screen. The program
is waiting for any input from the keyboard, the screen 1is
then erased and the display pointer is put in the home posi-
tion. The reason for waiting is for the convenience of the
user to observe any information displayed before it 1is
destroyed.

If the PDPPIX3 tape is not loaded, go to appendix 7.7,
which explains how to load the tape. After the tape 1s
loaded the status of the indicated keys is given below. The

display light indicates the mode of the keys.

KEY STATUS
ASCIT TTY
TTY
ON LINE ON LINE
LOCAL
DIRECT DIRECT
COMPOSE

6.3 Program Example

The following is an example of the program where the
user's answers are underlined, and helpful hints are found
in parentheses. All alphabet letters found on the right

margin are for reference only.
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TO START

(1) Load 1200 in SR

(2) Press ADDR LOAD 'switch

(3) Press RUN switch

(4) CRTL A (gop key)

(If "#" is not displayed the terminal is probably not
connected to the CDC 3300. Have the computer center patch
in "terminal H3," information exchange begins here.)

#LOGIN (type user's code and validity code)

H #*OVPIX |

START

CRTL C (E?i key)

(Program begins here)

A WHAT IS THE INPUT FILE?

FILE NAME

(type name of LANDSAT file to be used)

CORRECT?

Y (if N is typed go to A)

(Wait for file name to be sent. If file name is not

found go to A)

B WHAT ARE THE THRESHOLDS?

110 11 120 300 350 480 63

(If the threshold format 1s not correct the program will

go to B)
C WHAT BAND?

4
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(Band number must be between 4 and 7, if it is not the
program will say so and go to C) | |
CORRECT?

Y (If N is typed the program will go to C)
(Wait for band number to be sent)

ON THIS FILE

POINTS 1-28

LINES 1090-53

(the second line value is the number of lines)
WHAT IS THE INITIAL POINT? |

1

CORRECT?

Y (If N is typed the program will go to D)
NUMBER OF POINTS?

23

CORRECT?

Y (If N is typed the program will go to E)
WHAT IS THE INITIAL LINE?

1090

CORRECT?

Y (If N is typed the program will go to F)
NUMBER OF LINES?

33

CORRECT?

Y (If N is typed the program will go to G)
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(If information falls beyond 1limit of the file on

limit of the screen the program will state it and go
back to the proper location to obtain new information.
If all is correct wait for the exchange of information,
then LANDSAT data is output with grayscole.) |
PICTURE IS COMPLETE

(The program now waits for any input key, the screen

is then erased.)

DC1
(g0 kev)

(If the user wants another picture go to I)

CRTL A

# LOGOFF
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Appendix 7.1 is
Section 1: The
Section 2: The

Section 3: The

APPENDIX 7.1

divided into three sections.
HAND Routine
SHAKE Routine

Outpuﬁ Results From Both Routines

41
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7.1 Section 2 SHAKE Routine
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7.1 SECTION 3

The Output Results From Both Routines

TEK. VALUES DISPLAYED - VALUES SENT FROM CDC3300
3 263
6 266
9 271
< 274
? 277
B 302
E 305
VALUE RECEIVED CDC3300 VALUE SENT BY PDP8/L
FILE: 260 _ ' LOC1: 2690
261 ' : 261
262 262
263 263
264 2064
265 2065
266 266

LOC 2 same as LOC 1
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APPENDIX 7.2

Appendix 7.2 is divided into five sections.

Section
Section
Section
Section

Section

1:
2:

Introduction

PACKAGE Explanation and Routines
INTENSITY Explanation and Routines
XYPLANE Explanation and Routines

PATTERN Explanation and Routines
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7.2 Scction ] Introduction

The tek-terminal associated with the PDP-8 (t4002) is

dimensioned in the following manner:

UNITS - SCREEN LENGTH SCREEN WIDTH
Inches ‘ 8§.18 6.08
Points Octal ’ 1777 1367
Points Decimal - 1024 760

Setting the screen up in the Octal x,y coordinate

system depends upon the +following corner values.

(0,1367) (1777,1367)

(0,0) ' (1777,0)

The approximate number of octal points per inch is 125.
For ease of computation the ratio of octal points per inch
used in the xyplane plot is 128. The error of three points
out of 125 is within the realm of acceptability.
Subroutines in the four plot routines follow the
general form:
Subroutine name (Para.l,...,Para.n) Location: XXXxX
Therefore the calling sequence for a subroutine would

be thus:
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JMS I NAME /Any label not used
/The parameters that
Para.l
/are associated with
Para.n ) /that substitute
NAME, XXXX ‘ /Location of subroutine

The program would preform the subroutine being called
and return to the main program at one location passed the

last parameter needed.
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2

Section 2

Package Plot

50



Label

PAKACC
PAKES

PAKGS

PAKINK
PAKLNK
PAKMOV
PAKMSK
PAKORD
PAKORX
PAKORY
PAKPPM
PAKPX1
PAKPY1

PAKRS

PAKRST

PAKSAV
PAKSVX
PAKTYP
PAKUS

PAKVEC

LABELS

Locations Used:

Location
5021
5157
5117
5120
5022
5023
5026
5057
5060
5061
5136
5150
5151
5134
5013
5006
5063
5000
5116

5064

51

PAGE 24

5000-5157

Usage
/Accumulator storage location
/Point plot mode control
/Linear interpolation mode
/Routine for incremental mode
/Link storage location
/Routine'to position pointer
/Mask off part of data word
/High order x or y bit
/Low order x bit
/Low order y bit
/Routine for point plot
/x value used in point plot
/Y value used in point plot
/Incremental mode |
/Routine to restore registers
/Routine to save registers
/X storage in vector plot
/Routine to output data
/Graphics mode

/Routine for vector plot



Label
PAKX1
PAKX?2
PAKY1
PAKY?2
PAK40
PRBF

PRFL

LABELS
Locations Used:

Location
5067
5107
5077
5110
5135
=6046

=6041

52

PAGE 24 (con)
5000-5157

Usage
/First x value for vector mode
/Second x value for vector mode
/First y value for vector mode
/Second y value for vector mode
/Value used in incremental mode
/TLS Value.for PDP-8

/TSF value for PDP-8
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PAKTYP ' Location: 5000
This 1s a general purpose output routine identical to
the '"type'" routine found in most PDP-8 handooks. Its pri-
mary use is associated with other subroutines found on this
page, but may be used by a program located elsewhere in

memory¥*

PAKSAV Location: 5006
This subroutine is used to store the value of the

accumulator and link so that information is not destroyed
while a subroutine from this page is being executed. It
also may be used by a program elsewhere in memory. If it
is used by a program elsewhere in memory the information
must be restored before PAKSAV is used again or the inform-
ation 1s lost. Routines on this page that don't use PAKSAV

are PAKTYP, PAKSAV, PAKRST, and PAKMOV.*#

PAKRST ' Location: 5013
This subroutine is used to restore the values of the

accumulator and link that were stored from a call to PAKSAV

either from a program in memory or from a subroutine on this

page.¥

*Note calling sequence on next page.
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Calling sequence for PAKTYP, PAKSAV, and PAKRST

MAIN PROGRAM

JMS I NAME ‘ /Any label not used
NAME, XXXX : /Location value of sub-

/routine being called.

PAKMOV (X,Y) Location: 5023

The purpose of this subroutine is to place the pointer
of a particular (X,Y) pogition on the screen. This routine
is used by other routines on the page but may be used by a
program elsewhere 1n memory as long as the status of the
program 1is either point plot mode or linear interpolation
mode. (vector mode)

Because the computer expects the output of the Y
coordinate first, but most users think in terms of the X
coordinated first the subroutine automatically takes care
of the situation. That is, the X coordinate is stored,
then the Y coordinate is manipulated in the following
manner :

The maximum number of bits a coordinate can use is ten,
thus the word is divided into a high order (upper five bits)
and a low order (lower five bits). The Y coordinate is ro-
tated five places to the right to obtain the high order and
then 40, 1s added, or the sixth bit is set to indicate a

8
high order output, the result is then output by a call to
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PAKTYP. The Y coordinate 1is loaded again and the high

order bits are masked off, 1408 is added or the sixth and

seventh bits are set and the result is output by a call to

PAKTYP.

Next the X coordinate is output in a similar manner
except when the low order bits are output just the seventh
bit is set or 1008 1s added.

Graphically as seen in the display register.

L 01234567489 1011

I KolKq X, |Xe [Keboy |Xa1%, |x
I o {Xofe X7 X6 [Xsfu X3 [X2 L X or Y coord.
s | Faf2 P77 Fufe e e i
rotation
x| %, xaré x| -10 1Fm Xg®g 1 X7 X6 40 . added
8

High order bits output

L 01234567 891011

- - | = X, X JX X I, KelXy|X X

::] o 1 i ' X or Y coord.

ﬂ ojofololofolo f’(s TN P S R mask (378)

-] [ofofofof ol o o sl i | 140, Y/100, X added

Low order bits oﬁtput
The status of the computer is not changed while using

this subroutine.

PAKVEC (X1,Y1,X2,YZ) Location: 5064
The subroutine draws a line between the two points
(X1,Y1) and (X2,Y2) using the linear interpolation mode.
It may be entered by way of the alphanumeric or linear

interpolation status. It stores the value of the
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accumulator and link before execution and restores them
after execution, After execution the terminal is set in
Alphanumeric status, with the pointer at the (X2,Y2)

position.

PAKPPM (X,Y) : Location: 5136
The subroutine draws a point at the (X,Y) position
specified; It may be entered by way of the alphanumeric or

point plot mode. Both the accumulator and link are stored
before execution and restored after execution. The terminal

is in alphanumeric status after execution.

PAKNK (DIR) ' Location: 5120
The subroutine points the pointer in one of eight
directions, as indicated by the picture found below, and
executes one point in that direction. DIR expects one of
sixteen values with each value associated with the indicated
direction.
Pen down: O0SDIRS7 . Pen up: 10SDIRS17
It may be entered by way of the alphanumeric or
incremental mode. Both the accumulator and link are stored
before execution and restored after execution. The status

of the terminal after cxccution is alphanumeric.



57

~r i = ‘Y TJc
e ) sy 5 ©
(Ll v o rﬂ -
5 T R : -
a2l -t Y (T — o Ux— Lib 3
U SRRSO B Al (R [Calins & bt - <
YT — e L >
SRR w < 1 ,

s I DU o W) wr D

TRl A
Y

o
54
r—4 —
gl B = X - . R _
S b= (Y] ey L > — o
7 % - :
o e - — .o g ") e
he oy - e LY — s >- - b N
- P ~ - Lt - I
o - <7 TN bt . SR
v,.wrrfl._uw..:r.i { b— L= i— ST
- ) - R o \
Usgn < g s 2oy o5 P

/
/
/.
/

~ - M
ol = =
~ -

- LW XN £ Ty >

v < TARN IS R d

o« - e e P

b 3 I G4 T e er R

e

. C N N0 PO & UE W 4

VoA 5 AT S SR

. N e n (L 4 PR T N s W

« ,.wa KR .; 2]
I T S

- -
- -~

T — [ &) >
e ooy Y STy

-

HA

R
[AY
A
A
B



A
AKNDN
\

PanS X
PACYES

= "-\-. r\'_ X .L ’

PATY L,

i B
BN
T AR
LR
SN E
GO
bAC
(<
i)
{7
DL

da (= L
7

1
e “
1"‘ A
-
/
.
_—
B!
Tal
2 CA
152
-
[
o
Y

z

23

-

-

e
LA
—~y
N
[ =¢

ey
A
v

PASTYP
EARSVX
[N @
DAY D=l
ANTY
a3 A
2o ‘,‘.3',
S e Y

At Ty
DAK Y

pone

[P R B W]

u

vT::

Y ¢
TORY
e

izl
e

AT )
(D)

Al

YT

A Vel

/U
/GE
/RO

>

s

NN NN N
A :H“l

\
Koo

/' :\.1
/ Ui
/23
/s

~
REEETN

[N S LS

Y,
/7

TPUT LLY

-t
¥

yoONA LY
v s

i 71
1 Vot
Lo Ty

Y C

o7

i1

b

Y

s

T
L

N
o
;
D
L

248,

tapd

uwh
i

X

VAL UE

§G



REERV]

©

40

pas

I~

- 3>

N

s
— s

[NV AW
-

PEra
Y]
TR
L4 0,
IR

}or

IERIN ST AN B G G o B W B

<.

AV SO O

pes

- T
78 B

(PRI

i

AN
IR T SRS

WY i

>

2

S

o
N
]

~N

g

Y.
2

(¥

RS

1Y
(9

AR5 T
oISV R VI A
PoAK \4{: ()

AT Y
B AK I A ‘\’
FAEN
ASXTY R
84 Init
Lriti s
LTV
A o

& A AN
= LA j:fl :

1

’

R g PO
AN Y L
AT
q!< rY:

/P
/ 2u

NN
PR PR

AR AR

Vi gy

NN
BN
— did

NN N
0
C

T In Y2 FOS
’:' N

TPUT S&

—
—
P
—
G
e
>

-4 11

g

[

—

. —
LT
—

<
ped
—

i

T g

—q

VALUES

65



PuF X1,

PaE 5,

S AV GHN GURN &N
-

—{ b
I

R RN

A

LV A

In

.-

P K PP
BANUS

AKX TY P
AKRIT

[ L S
TAN T M

— 0T

/5ET CORRECT
I F

/¥ T

A

[P

y

ESS

51 2

09



7.

2

Section 3

Intensity Plot
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LABELS PAGE 26

Locations Used: 5400-5561

Label Location _ Usage

INTDIF 5544 /Difference between lines produced
INTEN 5400 /Routine to produce lines

INTMO 5453 /No lines in the rectangle
INTM1 5460 /One line in the rectangle
INTM16 5522 . /Sixteen lines in the rectangle
INTM2 5465 /Two lines in the rectangle
INTM23 5536 /Depth of rectangle

INTM3 5472 /Three lines in the rectangle
INTM4 5514 /Four lines in the rectangle
INTMS 5506 /Five lines in the rectangle
INTM8 5511 /Eight lines in the rectangle
INTN1 5542 /Used to subtract from x coord.
INTN2 5541 /Finding which lines to output
INTN3 5540 /Finding which lines to output
INTN7 5537 /No longer used in subroutine
INTOVR 5474 /Routine to draw lincs

INTPLT 5561 /Location of PAKVEC routinc
INTPO 5415 /Label entry for form B

INTP10 5531 /Used in one line output

INTP2 5535 /Used in eight lines output

INTP20 5530 /Value of next X coordinate



Label
INTP3
INTP4
INTPS
INTSAV
INTVEC
INTXL
INTX2
INTY1
INTY2

INXCAL

LABELS

Locations Used:

Location
5534
5533
5532
5543
5545
5547
5551
5550
5552
5554

/Used in
/Used in
/Used in

/Storage

~/Routine

63

PAGE 26 {(con)

5400-5561

Usage
five lines output
two and four 1ines output
three lines output
for next X location

to output lines

/First X value for line output

/Second X value for line output

/First Y value for line. output

/Second Y value for line output

/Routine

to make INTX1=INTX2
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INTEN(1,X,Y,NUMB) :FORM A LOCATION:5400

INTEN (0, NUMB) :FORM B ' LOCATION:5400

INTEN uses a sixteen by nineteen rectangle grid as it's
working area. That is, there are a maximum of sixty-four
rectangles across and thirty-nine rectangles down. In the
working area the following.number of lines can be drawn.
Zero, one, two, three, four, five, eight, and sixteen., In
order to draw that number of lines that exact number must be
passed for NUMB or Zero lines are drawn. The X and Y para-
meters in FORM A refer to the upper left hand corner coor-
dinate points.

INTEN has two forms that are used. Form A is basically

used as an initialization of the X and Y coordinates. Form
B is used if one know that the pointer is at the correct X
and Y coordinated. Form B is used in conjunction with form A
because after execution the pointer is placed to the right
sixteen points. That is, one working area to the right.
The two forms are easy to ﬁse when one is going across the
screen, but to go down one either uses form A again or sub-
tract nineteen (238) from INTY1 (5550) and INTYZ2 (5552).

One must enter in a graphics mode and after execution

the terminal is in Alphanumeric mode.
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Section 4

XYPlane Plot
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Label
IR10
XY10
XY400
XYAXIS
XYCM1
XYCM2
XYCNT
XYCOM
XYLNT
XYLRG
XYM3
XYM5
XYM20

- XYORG

XYPAN
XYPLAN
XYPLOT
XYPLP
XYPLST
XYP2

XYSML

LABELS

70

PAGE 23

Locations Used: 4600-4776

Location

4776
4761
4625
4756
4757
4765
4705
4766
4751
4763
4764
4775
4612
4670
4600
4740
4677
4734
4774

4752

Usage
/Autoindex 10
/Amount added for tic marks
/Axis length for no tic marks
/Outputs pos. or neg. (x and y)
/Boundary comparison pos. axis
/Boundary éomparison neg. axis
/Counter
/Outside boundary
/Distance between tic marks
/Pos. boundary for x or y axis
/Para. input length for y axis
/Para. input length for x axis
/Amount sub. for tic marks
/Puts pointer at origin
/Outputs axis section
/Subroutine to output x-y axis
/Output lines of axis
/Loop indicator for links
/Outputs last link bf section
/0 for x axis, 1 for y axis

/Neg. boundary for x and y axis
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Label Location ‘Usage

XYTAB 4750 /Table head for parameters
XYTICM 4753 - /Length between tic marks
XYTLP 4646 . /Loop indicator for tic length
XYTOT 4652 /Location jump fbr no tic marks
XYTWO 4762 - /Used for finding locations
XYVEC 4760 /PAKVEC locétion

XYVV1 4771 /xyx1l or xyyl for axis output
XYVV2 4772 . /xyx2 or xyy2 for axis output
XYVV3 4773 /xyyl or x&xZ for tic output
XYXOR 4754 /x origin value

XYXVL 4767 /xyx1l location for axis output
XYX1 4742 /x1 PAKVEC parameter

XYX2 4744 /x2 PAXVEC parameter

XYYQR 4755 /y origin value

XYYVL 4770 /xyyl location for tic output
XYY1 4743 /vyl PAKVEC parameter

XYY2 . 4745 - /y2 PAKVEC parameter
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XYPLAN Location:4600
(XLRG,XSML,XTIC,XOR,YOR,YLRG,YSML,YTIC)

The purpose of this routine is to.output an X-Y axis
where XOR and YOR parameters are the origin of the axis.
The XLRG and YLRG parameters are the positive axis boundar -
ies, that is the positive .end of the x and Y axis respec-
tively. The XSML and YSML are the counter parts of XLRG
and YLRG or the negative end of the'X and Y axié. The fol-
‘lowing inequalities must be observed or the output results
cannot be guaranteed. |

(1) XOR XLRG 1777 (2) YOR YLRG 1367

(3) O XSML XOR (4) 0O YSML YOR

The parameters XTIC and YTIC of course deal with

their indicated axis and use the following format:

VALUE INPUT. TIC MARK LENGTH

(inches)

0 | No tic marks

1 1/128

2 | ' 1/64

3 1/32

4 1/16

5 1/8

6 1/4

7 - 1/2

10 1
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One must be careful to observe that with numbers larger
than eight you will get one of the three'following possi-
bilities. |

(1) Larger than an inch

(2) Larger than the axisylength

(3) One of the previously stated values
What happens is the value is made negative and decreased by
one as a bit 1s rotated through the accumulator by one un-
til the value becomes zero. As you can see a bit can rotate
clear back around the accumulator.

One must enter by way of Alphanumeric status and after
execution the terminal is in Alphanumeric status with the
bointer at the origin of the axis. One must also have

PACKAGE PLOT in memory.
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Section 5

Pattern Plot
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Label
SQN10
SQPLT
SQSAV
SQSIZ
SQUARE
SQVEC
SQX1
SQX2
SQY1

SQY2

TRIANG
TRICK
TRIFIX
TRIFIY
TRIOVR
TRIPLT
TRISIZ
TRIVEC
TRIX1
TRIX2
TRIY1

LABELS

79

PAGE 25

Locations Used: 5200-5366

Location
5364
5366
5363
5365
5301
5354
5356
5360
5357
5361

5200
5274
5276
5277
5206
5234
5275
5300
5235
5237
5236

Usége
/Size of square counter
/Location of PAKVEC routine
/Size calculation storage
/Location for square size
/Subroutine to output square
/Line output subroutine
/First X value for line output
/Second X value for line output
/Birst Y value for.line output

/Second Y value for line output

/Subroutine to output triangle
/Leg of triangle counter

/X coord. length of triangle
/Y coord. length of triangle
/X or Y coordinate loop
/Location of PAKVEC routine
/Number of X and Y increascs
/Leg output routine

/First X value for leg output
/Second X value for leg output

/First Y value for leg output
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LABELS PAGE 25 (con)

Locations Used: 5200-5362

Label Location Usage

TRIYZ2 5240 "~ /Second Y value for leg output
TRI2 5251 /Second leg of triangle output
TRI3 5260 | /Third leg of triangle output

TRI4 5273 /One half base added per size

TRI7 5272 /Height added per size
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TRIANG(SIZ,X,Y) ’ LOCATION: 5200
The pattern produced here is an almost equalaterial
triangle. The parameter SIZ indicates the size of the tri-

angle that is to be produged. The triangle format is a

SSlze+1X 7Slze+1 that is, the width of the triangle is equal

size+1

g5128*1 .1d the height is equal to 7 . The X and Y

to 3
parameters refer to the upper left hand coordinate values
of the triangle. In order to use this routine the package
plot routine must be in memory. The uger must enter by way
of a graphics status and after execution the terminal will

be in Alphanumeric status mode.

SQUARE(SIZ,X,Y) LOCATION: 5200
The pattern produced here is a square of an eight by

eight multiple. The parameter SIZ indicates the size of the

square to be produced. The square format is 851ze+1X
85128+1. The X and Y parameters refer to the upper left
hand coordinéte values of the square. = In order to use this

routine the package plot routine must be in memory. The
user must enter by way of a graphics status and after execu-

tion the terminal will be in Alphanumeric status mode.
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APPENDIX 7.3

Appendix 7.3 deals with a full screen output. The
program outputs a variety of possible grayscal values in

the largest area used, that is 58 by 34 points.
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Appendix 7.4 is divided into four sections.

Section
Section
Section

Section

1:
2:
3:

APPENDIX 7.4

*PHILO1 Line Printer Output.
*PHILO2 Line Printer Output.
*CR20412 Line Printer Output.

*CR20413 Line Printer Output.
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Appendix 7.5 is divided into four sections.

Section 1:
Section 2:
Section 3;

Section 4;

APPENDIX 7.5

*PHILO1 and Shutter time
*PHILO2 and Shutter time
*CR20412 and Shutter time

*CR20413 énd Shutter time
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Shutter speed:

F stop: 1.8

ASA 125

f

1/30

5

Section

1

*PHILO1
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7.5 Section 2 *PHILO2

Shutter speed: 1/30
F stop: 1.8

ASA 125
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Shutter speed:
F stop: 1.8

ASA 125

7.5 Section 3 *CR20412

1/15
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7.5 Section 4 *CR20413

Shutter speed: 1/15
F stop: 1.8
ASA %25
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Appendix 7.6 is

Section 1: The
Section 2: The
Section 3: The

Section 4: The

100
APPENDIX 7.6

divided into four sections.:
third CDC 3300 Linkage Program
BUFOUT Subrogtine

NEQUIP Subroutine

third PDP8/L Linkage Program
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PROGRAM ODOS3PIX3

LR EEEELE-AE L ERE-L- R LE-EEAEERERS R REE-2--1%.2-5-F-2-2-X-2-X-2 K- 51

»

& GS3PIX 1S A COMMUNICATION PROGRAM BETWFEWN
THE URIGINAL ERTS
& BINARY FILE, LUN 23 IS THE INPUT FIlLE,

# 053 AND THE PDPB-L USING

#

™

$*
*

LRI REERTEEEIEIEIEI IR ELELEER-CR-2 -2 N2 R R ERFEIELE

DIMENSJON ID(23),INPUT (877 ), INURK(213)

INTEGER PP ,REM,WS, WSS

CHARACTER CWORK(872),CID(9%92)
EQUIVALENCE(IWORK,CWORK) A+ (CID,1D)

WRITEC(s1,108)
FORMAT (" START')
CALL CHIN(N)

CALL uUNgQUIP(Zd)
READ(60,132) XNAME
FORMAT(ABR)

IF (NEQUIP (20, XNAME)) 152,144

CALL CHIM(N)

CALL CHOUT(5R)

GO TQ 1282

CALL CHInCN)

CALL CHOUT(4E)

CALL TO0-NMT(ID,12.LD

IF (LT ,EQ, 2) GO 1O 122
WS=FFIN(62)

ID(SY8 ID(7),10(8)4 [p(i1,]IDC12)

1=4
J=16

CALL BUFOUT(I,dsCID)
1=1+4

JEJE

CALL BUFOUT(1,J,CID)
J=J+16
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BUFCUT

STCHA
ECL

MASK

1 DENT
ENTRY
yJp
LDI
LDASI
SHA(
LDA
LPA
AQA
SCHA
L DA
ENI
UJP
L ACH
[JD
CTO
INT
TAl
UJP
ncT
END

BUFOUT
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P
BUFOUT, 3
1.9

24

2,3

MASK
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~ N
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2
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7771778

GET ADR OF PARM,

GET & OF
STORE 1IN
GET CHAR
MASK OFF

FIRST CHAR

@

ADR OF ARRAY
77

ADD OFF SET AND CHAR ADR
STORE CHAR ADR

GET # OF
PUT @ 1IN
GET CHAR
GET CHAR
ALL CHAR

CHARS TO aUTPUT
IR1

CUTPUT LCGOF
VALUE

QUTPUTTED ?

CUTPUT CHAR
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PDP8/L Linkage Routine

Section 4
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Appendix 7.7 is divided into three sections.

Section 1:
Section 2:

Section 3:

APPENDIX 7.7

To load High-Speed Reader Tape
To load RIM

To load BIN
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7.7 Section 1 Load High-Speed Tape

F-1: To Load High-Speed Reader Tape

There are three switches on the High-Speed Reader

S1:

the on-off switch

S2: back-center-forward moving switch

S3:

load-ready switch

Loading Procedure

1.

S1 in off position

S2 in center position

S3 in load position

Place tape in high-speed reader, punched leader
should be near user.

S1 in on position

S3 in ready position

Load 7777 (actual) in SR

Press ADDR LOAD switch

Make bit @ of SR zero (push down)
Press‘Run switch

If tape stalls before entirely fed apply small

amount of tention on tape being fed, then let go. If tape

doesn't continue go to 1.

7.

8.

If tapc is loaded properly
AC=@ ; L=1 return to user guide

If tape didn't load properly the first time go to

1, if it doesn't load properly the second time go to F-2.
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If user continues to have trouble loading tape, tape may be

bad, user needs new tape.
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7.7 Section 2 Load Rim

F-2: To Load RIM

First make sure RIM is not in memory by going to the

examine section,

I Load Section

1.

Load 7756 (octal) in SR

Press ADPR LOAD switch

Load 6014 in SR

Press deposit switch (this places 6014 in memory
1ocation 7756) |

Load 6011 in SR

Press deposit switch (this places 6011 in memory
location 7757) |

Continue pattern found in Rim loader table (high-

speed), Now go to F-3.

IT Examine Section

1.

Load 7756 (octal) in SR

Press ADDR load switch

Contents of‘memory locator 7756 found in AC

Press examine switch twice for next location
(7757)

To get next sequential memory location press
examine switch once. Continue until all locations
are all right or until a location is bad. If lo-

cation is bad go to Load Section. If all right
go to F-3.
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7.7 Section 3 Load BIN
F-3: To Load BIN
To load BIN follow the same instructions as Fl1 except
for a few changes. At introduction 4 uservloads 7756
(octal) in SR, skip instruction 5,7, and 8. Assume BIN.
got loaded properly when fape done and press stop switch.

Now go to F-1.



