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Introduction

The CSN Graphics subroutine package is a collection of macro-assembly language routines
which supports the graphics display system on the DEC GT-40/42/44 series of graphics
computers. By using the CSN graphics package, the FORTRAN or assembly language pro-
grammer is provided with the basic tools with which he or she can create and manipulate

display and subroutine files which are the basis of interactive graphics.

It.is assumed that the reader of this manual has a basic knowledge of the FORTRAN pro-
gramming language as well as the RT-11 operating system as all examples are given in
RT-11 FORTRAN. The later sections of the manual are included for the use of morc ad-
vanced assembly language programmers and those users who will be installing the CSN
Graphics System on their computers. The basic system needed to run the CSN Graphics
System is:

PDP~11 CPU with 8K words of memory

vT-11 and VR17 or VR14 display

Any mass storage device

The RT-11 operating system
Finally, as this manual is designed to teach the user how to use the CSN subroutine sys-
tem, it is strongly recommended that the user aétually run the sample programs given
in the manual - they have all been tested and run properly underversion 2B of RT-11 and

version 1B of RT-11 FORTRAN.
All inquiries and comments should be sent to:

Arthur Karshmer

Center for Systems Neuroscience
Graduate Research Center
University of Massachusetts
Amherst, Massachusetts 01002



CSN GRAPHICS

I1. The GT-44

A .The Hardware

The CSN GT-44 computér is a PDP-11/40 central processor with the following

peripheral devices:

. 28K words of memory

RK1l Disk Controller with 1 IMS DM@é Disk Drive and 1 RK@5 Disk prive

LA30 Decwriter

VT1ll Graphics Processor

VR17 Graphics Display Unit

DL11l-E Communications adapter

KW1ll-1, Line Clock

KE11-E Multiply/Divide Unit

KE11l-F Floating Point Unit

with all the peripheral devices communicating with each other via the unibus.

28K

Words DL11-E
of .
Memory
‘ .
5 )
< ¥ UN1BUS
/
\ / )
DDP-11/40) VTll
KWll-1,
" CPU RK11 DPU
KE11-E IMS
KE11-F RK@S DM@6 VRL7
FIGURE 1
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The PDP-11 unibus structure allows the 11/40 CPU and VT1l DPU to access the same

memory locations, which permits the generation of dynamic graphics programs. Morc

specifically, graphics programs are generated and executed as follows:

(1) The 11/40 CPU inserts graphics instructions into contiquous memory locations.

(2) The CPU loads the starting address of the graphics instructions into the VIl
DPU program counter and starts its execution.

(3) The VT1ll DPU executes the instructions loaded into memory by the CPU.

B. The Software

The area of memory which is defined by the user and shared by the CPU and DPU is
called the "DISPLAY File" and is the basic unit of graphic programming - i.e., all
graphics routines manipulate the display file to effect changes to a graphics program.
The most basic elements of a display file are:

(1) Primitive Display instructions, e.g., point mode, character mode, vector mode and

display jump.

(2) A jump to the beginning of the display file to refresh the picture on the screen;

T

Display Instruction |-

Display Instruction

JUMP

FIGURE 2

Display File



This structure allows the DPU to execute graphics instructions and then return to
the top of.the‘disﬁlay file and execute the instructions again. Therefore, to add
a display instruction to the display file, the jump instruction must bé replaced

by the new display instruction and a new jump instruction inserted into the display
file, which forces the DPU to re-execute the display commands in the display file

and therefore keep a steady picture on the screen.

Display Instruction

Display Instruction
Display Instruction

JUMP

FIGURE 3
Updated Display File
In addition to display files, the CSN Graphics System allows the user to define any
number of "SUBROUTINE Files" in which the user can define and use up'to 256 named
subroutines per subroutine file. For example, the user could define a subroutine
which draws a box and then jumps to the subroutine whenever a box needs to be drawn

on the screen.

The CSN Graphics System allows the programmer to define as many display and subroutine
files as needed, with the only restrictions being:
(1) No more than two display files may be active at any given time.

(2) Each subroutine file can contain no more than 256 named subroutines.
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Display File Subroutine File
Display Instruction Box Subroutine .

Subroutine Jump —
Display Instruction [ .7<:::i:“

Subroutine Jump-////“r///,/f

pisplay TInstruction

\

—% T 3% ~—3 —3% ™3 3

|
!

FIGURE 4
Display and Subroutine File Interaction
The number of subroutine calls and depth of subroutine nesting is a function of avail-
able memory, and there is no restriction against one subroutine calling other qraphlés

subroutine either residing in its own subroutine file or other subroutine files.

bisplay File Subroutine File Subroutine Filc
F‘ Display Instruction
r» Subroutine Jump ~\"\Subroutine Jump
i -
rb j
Subroutine Jump — ]
rl A
F JUMP l__

FIGURE 5
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A More Complex Subroutine Structure
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III.

To aid the user in creating display and subroutine files, all CSN Graphics subroutines

operate on both display and subroutine files - e.g., the same long vector subroutine

call could be used in a display or subroutine file.

CSN Graphics Subroutines

The following descriptive material details the use of the CSN Graphics subroutines

by FORTRAN programs on the GT-44 system. Calling these subroutines from assembly

language programs is discussed in a later section of this paper.

A. Creating Display and Subroutine Files
Display and subroutine files are contiguous areas of memory defined in the FORTRAN

program by means of a dimension, integer or common statement, and should be integer

type. For example,
DIMENSION IFILE(19@@), JFILE(52¢)

would define a 1000 word area of memory named IFILE and a 500 woxrd area of memory

known as JFILE. At this point the user must notify the graphics system what type

of file each area is to be.

For example, if the user was to use IFILE as a display file and JFILE as a subroutine
file, the following subroutine call would be used:

CALL INITDF(IFILE, 1@¢@)

CALL INITSF(JFILE, 5¢¢)

INI'I'DF crecates a display file in memory, while INITSF creates a subroutine file. The

two arguments passed to the subroutines are the file name and length in words.

A contiguous area of memory could be used to achieve the same end, as follows:
DIMENSION IFILE(15@0@)
CALL INITDF(IFILE, 10¢¢)

CALL INITSF(IFILE(1@@l), 5@9)

5'
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or more simply:
DIMENSION IFILE (15@@)
EQUIVALENCE (JFILE, IFILE(1g¢1))
CALL INITDF(IFILE, 19@g@)
CALL INITSF(JFILE, 5@@)
It is strongly suggested that the last technique be used if the user wishes to use

the save and restore routines available in the CSN Graphics System.

Once initialized, the display and subroutine files are available for further use.
If the user were to attempt to operate on a display or subroutine file which was
not initialized, the message

**FATAL ERROR** DISPLAY/SUB FILE NOT KNOWN

would be typed and program execution would be terminated.

B. Creating a Named Subroutine

To open a new named subroutine in a given subroutine file or to extend the scope
of an existing named subroutine the CSN Graphics user simply uses the OPENSF sub-
routine. Once opened, the user can put graphics instructions in the subroutine using
any CSN Graphics subroutiﬁe. During the creation of a named subroutine, the user can

continue to operate on other subroutines or display files.

In order to close a subroutine definition, the user calls the CLOSSF subroutine.
The following FORTRAN code demonstrates the opening and closing of a subroutine named
'A'.

DIMENSION JFILE (180)

CALL INITSF(JFILE, 10@¢)

CALL OPENSF (JFILE, 'A')

CALL CLOSSF(JFILE)



After subroutine 'A' has been closed, the user can open another subroutine in JFILE,

CALL OPENSF(JFILE, 'C')

‘CALL CLOSSF (JFILE)
Further, subroutine 'A' could now be re-opened as follows in order to expand upon:
the definition of the display subroutine.

CALL OPENSF(JFILE, 'A')

CALL CLOSSF(JFILE)
It would not be legal, however, to have two subroutine definitions open in the same
subroutine file at a'given time. Therefore, the following sequence would cause an
crror condition.

DIMENSION JFILE (580)

CALL INITSF(JFILE, 5¢¢)

CALL OPENSF (JFILE, 'A')

CALL OPENSF(JFILE, 'C')

The following sequence would be quite proper, however:
DIMENSION JFILE(5@@), KFILE (58%)
CAL'L INITSF(JFILE, 5@@)
CALL INITSF(KFILE, 5@¢)

CALL OPENSF(JFILE, 'A')

CALL OPENSF(KFILE, 'C')

—3
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CALL CLOSSF (JFILE)

CALL CLOSSF (KFILE)

C. Starting and Stopping the Display Processor
The CSN Graphics System allows the user to have up to two display files actively
displayed at any time, with an unlimited number of subroutine files active. 'To ini-
tialize display processor execution, the user would use the following sequence of
commands :
DIMENSION IFILE(58¢)

CALL INITDF(IFILE, 58¢)

CALL START (IFILE)
At this point, the DPU is executing instructions in IFILE. It is not necessary to
turn off the DPU to manipulate the display file, as the CSN Graphics System automati-
cally turns the DPU on and off when necessary. If the user attempts to START more
than two display files, the CSN Graphics System issues a warning message, and execu-

tion continues.

To stop the DPU, the user simply issues a CALL STOP command - e.g.,

CALL STOP(IFILE)

D. Blanking - Unblanking and Removing the Display File

Once a display file has been made active via a CALL START subroutine call, it may
be turned off and turned on in a more rapid manner by way of the BLNKDF and UNBINK
subroutine calls. By use of these calls the display processor simply bypasses the
named display file rather than stopping the display processor - e.g.,

CALL BLNKDF (IFILE)
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To rcactivate the display file, the user simply executes the following command:
CALL UNBLNK (IFILE)
1f the user wishes to remove a display file from the active list, the following
statement is executed:
' CALL REMOVE (IFILE)
Since the CALL REMOVE statement actually removes the display file from the active
list, the user would now be free to insert a new display file into the active list

by using another CALL START subroutine call.

FE. The Basic Graphics Operations
(1) The Vector or Lihe Mode
While it is possible.for the user to create line segments by plotting a

socries of dots using point mode operations, the GT-44 allows lines to be drawn in
a much simpler fashion. For example, if the beam was currently located, at coor-
dinates X=500, Y=600 and the user wished to draw a line to point X=750, Y=800, she
could simply call the long vector subroutine as follows:

CALL LVECT(DELTA-X, DELTA-Y, INTEN, BLINK, LINE, LPEN, FILE,

[, DISPLAY NAME])

or

CALL DRAW(DELTAfX, DELTA-Y, FILE[, INTEN,'BLxNK, LINE, LPEN,

[, DISPLAY NAME]])
The first two parameters in the call list are kﬁown as the DELTA-X and DELTA-Y
values. They simply tell the DPU how many units to move on the X and Y axes before

connecting the old and new points with a line.

The parameter called 'INTEN' tells the DPU how bright the line is to be with the

range being run @ to 7.

The 'BLINK' parameter lets the user specify whether or not the line is to blink on

the screen.

‘ ‘-“g
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@ - NO BLINK

1 - BLINK

L4

» The parameter called 'LINE' allows the user to specify what type of line is to be

drawn by the DPU. The line types are as follows:

-

@ - Solid line

1 - Long Dashed line — — — — — —
2 - Short Dashed line —————ee———e————-
3 - Dot Dashed line =-.-.-.-.-.—-.-.-.-.

If the user wishes to make a line segment light pen sensitive, she specifies this
fact in the 'LPEN’' parameter.

@ - not sensitive

1 - sensitive
The parameter called 'FILE' is the name of either the display file or subroutine

file into which the line segment commands are to be stored.

The final parameter in the 1ist is called 'DISPLAY NAME' and is optional. 1t is
only used when the user specifies that the line segment is light pen sensitive. The
display name then becomes a name specified by the user as a unique name for the
specific displayed item. The subject of light pen sensitivity and display names will

be discussed in detail in a later section.

In the case of the CALL DRAW subroutine call, the only required parameters are

DELTA-X, DELTA-Y and FILE. The default for the remaining parameters are:

INTEN = 2
. BLINK = ¢
LINE = @
) LPEN = §

DISPLAY-NAME = N/A (Not required when there is no light pen sensitivity.)

If the user wishes to reset the default parameters in the draw routine, she simply
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calls it with all parameters specified. From that point on, the user-supplied para-

M
meters become the default parameters until changed again. ]
Getting back to the original problem - to draw the line segment from X=500, Y=600 l
to X=750, Y=800 with: ~

R.!T

INTENSITY = 4 .
BLINK = YES | é?
LINE = DOT DASHED i

LPEN = NONE 'j
FILE = IFILE

DISPLAY-NAME = NONE A

We would simply: ”1
CALL MOVE(5¢@, 6g¢g, IFILE) -
CALL LVECT(25¢, 2¢¢, 4, 1, 3, @, IFILE) ﬁ}
or
CALL DRAW(25@, 2¢@, IFILE, 4, 1, 3, #) ’ n 61
[t turns out that the GT-44 has still another form of vector it can draw - the short ;i
‘voctor. The main use of the short vector is that it can help save display file -
spacce because the DELTA-X and DELTA-Y values can be combined in a single data word. dT
The allowable range of numbers acceptable is only from -64 to +63. To use the short ;7
vector, the user would call ‘}
CALL VECT(DELTA-X, DELTA-Y, INTEN, BLINK, LINE, LPEN, FILE . ;1
({, DISPLAY NAME]) '
If the user calls this routine with DELTA-X or DELTA-Y value out of range, the long . pﬁ?
vector routine is automatically called. )
-
(2) The Point Mode -
&

The VRl7 screen is composed of a grid of over one million addressable and t

intensifiable points. The coordinate system of the screen is best described as

T
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having 1024 points on the X axis for each of the 1024 points on the Y axis. The

four corners of the screen are numbered as follows:

x=0 x=1023

y=1023 y=1023

x=0 x=1023
FIGURE 6

To move the electron gun to any point on the VR17 axis system, the user can use
one of two commands:
CALL APNT(X, Y, INTEN, BLINK, LPEN, FILE[, DISPLAY-NAME])
(See section XVII for a list of parameter values and meanings.)
or
CALL MOVE(X, Y, FILE[, INTEN, BLINK, LPEN[, DISPLAY-NAME]])
For example, to position the beam, unintensified, at coordinate X=600, ¥=500 the
following two program sequences could be used:
DIMENSION IFILE (5@¢@)
CALL INITDF(IFILE, 50d)
CALIL APNT (600, 5¢d@, -1, @, @, IFILE)
or
DIMENSION IFILE (58%)
CALL INITDF(IFILE, 5¢0)

CALL MOVE (6@@, 5@@, IFILE)

% %

The major difference between the two commands is that the APNT subroutine requires

more parameters to be passed than does the MOVE subroutine which uses a set of pre-
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defined default values. (The default values can be changed by specifying the op-
tional arguments in the list.) The MOVE subroutine does require more words of
memory than does the APNT subroutine, as it must save certain default parameters

and then call the APNT subroutine. The starting default values for the MOVE sub-

routine are:

INTENSITY -- NOT INTENSIFIED
BLINK -- NO BLINK

LPEN -- NO LPEN
DISPLAY-NAME -- NONE

Both the APNT and MOVE subroutines position the beam at the absolute points specified
by the user. It is possible, however, to move the beam relative to its current loca-
tion without actually knowing its X and Y coordinates. To do this, the user would
call a relative point routine: |

CALL RELPNT (DELTA-X, DELTA-Y, INTEN, BLINK, LPEN, FILE

[, DISPLAY-NAME])

The range of the DELTA-X and DELTA-Y values is -64 to +63.

(3) The Text Mode

The GT-44 has the ability to write textual information on the screen through
the use of a hgrdware character generator. To allow the user to exploif this fea-
ture, the CSN Graphics‘System has two subroutine calls which allow the user to in-
sert textual data into a display or subroutine file. The two subroutine calls are:

CALL TEXT(INTEN, BLINK, LPEN, CASE, STRING, FILE[, DISPLAY-NAME])
or
CALL WRITE (STRING, FILE[, INTEN, BLINK, LPEN, CASE[, DISPLAY-NAME]])
All parameters listed are the same as previously described except for string and

case.

N R §
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The STRING parameter can be either a character string enclosed in single quotation
marks or a variable name. In either case, the last character in the string must be
a semicolon, e.g., 'HI THERE FOLKS;'. The semicolon will not appear on the screen,
but must be included in the string. If not included, the results will be unpredic-

table with a strong possibility of crashing the entire system.

The CASE parameter allows the user to write in either upper or lower case charac-

ters.

=2
]

upper case

ot
l

lower case

F. Sample Programs Using the Basic Graphics Operations
(1) The first program positions the unintensified beam at position 5@@, 5@¢ -

then draws a box 200 units square. The box is made of solid lines, no blinking,
intensity.3, and is not light pen sensitive. Finally, the program moves the unin-
tensified beam to X=100, Y=200 and writes 'Hi there folks' in lower case, inten-
sity 2, blinking letters with no light pen sensitivity.

DIMENSION IBUF (1@@) !**CREATE DISPLAY FILE

CALL INITDF(IBUF, 1@@) !**INITIALIZE DISPLAY FILE

CALL START (IBUF) !**TURN ON THE SCREEN

CALL APNT(S@g@, S5¢@8, -1, @, @, IBUF) !**MOVE BEAM

CALL LVECT(1¢4g, ¢, 3, @4, @, @, IBUF) !**DRAW LINES

CALL LVECT(@, 1¢@, 3, @, 4, @, IBUF)

CALL LVECT(-1¢¢, @, 3, @, @, @, IBUF)

CALL LVECT(@, -19¢, 3, @, @8, @, IBUF)

CALL APNT(1¢@, 204, -1, @, @, IBUF)

CALL TEXT(2, 1, @, 1, 'HI THERE FOLKS;',6 TIBUF)

PAUSE !**70 HOLD PICTURE ON SCREEN

END

or
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DIMENSION IBUF(1@@) !**CREATE DISPLAY FILE

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

PAUSE

END

INITDF (IBUF, 1@@) !**INITIALIZE DISPLAY FILE

START (IBUF)

MOVE (5¢@, 5¢@, IBUF)

DRAW(1¢@, @, IBUF, 3, @, #, @) !**DRAW LINE AND SET
DRAW (@, 1¢@, IBUF)

DRAW (-1¢@, @, IBUF)

DRAW (@, -1¢@, IBUF)

MOVE (1¢@, 2¢@, IBUF)

TEXT(2, 1, ¥, 1, 'HI THERE FOLKS;', IBUF)

(2) The second sample program writes the message 'CAN YOU SEE ME NOW' in upper

case letters at the seven different intensities at seven different places on the

screen, the first occurrence of the message will be at position @, @ with each of

the next occurrences moving up and to the right by 30 screen units.

19

INTEGER DFILE (3@d)

CALL

CALL

INITDF (DFILE, 3¢@)

START (DFILE)

Do1g1=4¢g, 6

CALL APNT(I*3g, I*3g, -1, ¢, #, DFILE)

CALL TEXT(I, @, ¥, @, 'CAN YOU SEE ME NOW;', DFILE)

PAUSE

END

or

DIMENSION IFILE (38d)

CALL INITDF(IFILE, 3¢#)

CALL START(IFILE)

I}
‘\.-r—v-ﬁ
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DO 1g I =@, 6
CALL MOVE(I*3@, I*3g, IFILE)

19 CALL TEXT(I, @, @, @, 'CAN YOU SEE ME NOW;', IFILE)
PAUSE

END

(3) Our third and final example of using the basic CSN Graphics functions shows
a program which will draw a line diagonally across the screen using intensificd
points. The intensity is 2, no blinking and no light pen sensitivity.
DIMENSION IBUF (3@@@)
CALL INITDF(IBUF, 3¢0@@)
CALL START (IBUF)

DO 1¢ I = ¢, 1923

1g CALL APNT(I, I, 2, @, @, IBUF)
PAUSE
END
or

We could do the same thing but only putting in a point every other time as follows:
DIMENSION IBUF (3@@@)
CALL INITDF (IBUF, 300¢)
CALL START (IBUF)
DO 1¢ I = ¢, 1@23, 2
CALL APNT(I, I, 2, @, @, IBUF)
PAUSE
END

G. Connecting Subroutines to Display Files and Connecting Subroutines to Other
Subroutines

Once the user has created a named subroutine in a subroutine file, the next step

is to connect that subroutine to a display or subroutine file. This is accomplished
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by the following CSN Graphics call:
CALL SUBJMP (FILE, SUB-FILE, SUBROUTINE)

The FILE parameter is simply the name of the source display or subroutine file.

The SUB-FILE parameter is the name of the subroutine file in which the named

subroutine resides.

The SUBROUTINE parameter is the name of the previously created and named graphics

subroutine.

7o illustrate the use of the SUBJMP command we shall write a program that first
creates a subroutine named 1, which draws a 1@@ unit square box. Next through
the use of MOVE and SUBJMP calls we shall draw the box at fifty different places
on the screen starting at position @, @ - incrementing the X coordinate by 15

units and the Y position by 10 units.

The boxes will be:

INTENSITY = 2
BLINK = NONE
LINE = SOLID
LPEN = NONE

DIMENSION IBUF(l@@@), JBUF(3@) !**CREATE DISPLAY AND SUBROUTINE FILES
CALL INITDF(IBUF, 1@@@)

CALL INITSF(JBUF, 3@) !**INITIALIZE SUBROUTINE FILE

CALL OPENSF(JBUF, 1) !**0OPEN SUBROUTINE i#l

CALL DRAW(1¢f@f, @, JBUF) !**DRAW THE BOY

CALL DRAW (@, 1@@, JIBUF)

CALL DRAW(-1@@, 0, JBUF)

CALL DRAW (@, -1¢¢, JBUF)

CALL CLOSSF(JBUF) !**CLOSE SUBROUTINE #1
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DO 19¢ I = 1, 5S¢
CALL MOVE((I-1)*15, (I-1)*1g, IBUF) !**MOVE TO NEXT POINT

< 19¢ CALL SUBJMP (IBUF, JBUF, 1) !**JUMP TO BOX SUBROUTINE

. . CALL START(IBUF) !**TURN ON DISPLAY
PAUSE
END
or
DIMENSION IBUF (1@@@), JBUF(3¢g) !**CREATE DISPLAY AND SUBROUTINE FILES
CALL INITDF(IBUF, 1@@@) !**INITIALIZE DISPLAY FILE

CALL INITSF(JBUF, 3@) !**INITIALIZE SUBROUTINE FILE

CALL OPENSF(JBUF, 1) !**OPEN SUBROUTINE #1

CALL LVECT(1¢@, &, 2, @, @, §, JBUF) !**DRAW BOX

CALL LVECT(@, l¢@, 2, ¢, @, @, JBUF)

CALL LVECT(-19¢, ¢, 2, ¢, #, ¢, JBUF)

CALL LVECT(@, -1¢¢, 2, @, ¥, ¥, JBUF)

CALL CLOSSF(JBUF) !**CLOSE SUBROUTINE #1

DO 1g¢ I = 1, 5@

CALL APNT((I-1)*5@, (I-1)*5@, -1, @, @, IBUF) !**MOVE BEAM

109 CALL SUBJMP (IBUF, JBUF, 1) !**JUMP TO SUBROUTINE #1

CALL START (IBUF)
PAUSE

END

v

Our next example of using the SUBJMP subroutine is a bit more complex than the first,
but will serve to point out the power of the graphic subroutine feature of the CSN

Graphics System. In this example, we wish to be able to draw the following objects

on the screen in several different places.

3
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First, we will define a subroutine to draw the empty 1¢@ unit square box.

20

Second,

we will define another graphic subroutine which will access the first box routine

and then co

being defin

nnect the corners.

ed in terms of the first.

We will then have two subroutines with the second

Finally, we will display the two objects on the screen at positions 1¢¢, 14¢, and

S59@, 509 re

sp§ctively.

DIMENSION IBUF(1¢@), JBUF(1@@) !**CREATE FILES
CALL INITDF (IBUF, 1@@)

CALL INITSF (JBUF, 1¢¢)

FIRST DEFINE THE EMPTY BOX

CALL OPENSF (JBUF, 1)

CALL DRAW(1g@, @, JBUF)

CALL DRAW(@, 1¢¢, JBUF)

CALIL DRAW(-1¢@, @, JBUF)

CRLL DRAW{@, -1¢@, JIBUF)

CALL CLOSSF (JBUF)

= NOW WE CALI, THE BOX SUBRGUTINE AND PUT IN THE X

CALL OPENSF (JBUF, 2)
CALL SUBJMP(JBUF, JBUF, 1)

CALL DRAW(18¢, 1@, JBUF)

CALL LVECT(-1g¢@, 9, -1, @, ¥, 8, JBUF) i**A RELATIVE MOVE

CALL DRAW(l¢@, -1¢@, JBUF)

CALL CLOSSF(JBUF)
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C-———— NOW WE PUT THE BOXES ON THE SCREEN

CALL MOVE(1@@, 148, IBUF)
CALL SUBJMP(IBUF, JBUF, 1)
CALL MOVE(50@¢, 5¢@, IBUF)
CALL SUBJMP (IBUF, JBUF, 2)
CALL START (IBUF)
PAUSE
END
H. Disconnecting and Connecting Subroutine Linking from Display and Subroutine
Files
Once a link has been made between a display file and a named subroutine, or a
subroutine and another named subroutine, the CSN Graphics user has the ability to
selectively break and re-establish the linkage, therecby dynamically chanqging Lhe
display. The CSN Graphics call to accomplish this is:
CALL OFFSUB(FILE, SUBFILE, NAME, SUB-PICTUREL [, SUB-PICTURE2])
CALL ONSUB(FILE, SUBFILE, NAME, SUB-PICTUREL [, SUB-PICTURE2])

Where:

FILE is either a display or subroutine file in which the subroutine linkage

resides.

SUBFILE NAME is the name of the target subroutine.
SUB-PICTUREl is the name of the target subroutinc.

SUB-PICTURE2 is the name of the source sub-picturc if FILE is a subfilc
name .
For example, assume the user wanted to alternate the display of hoxes and boxes wilh
x's in the middle on the screen (the previous example shows this example in a static
sense). In the current example, we will display the plain boxes on the left side of

the screen, pause, then display the boxes with x's on the right side of the screen,

.pause, show the plain boxes, cte.
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1
DIMENSION IBUF(5@@), JBUF(1@@) !**CREATE FILES 'f
CALL INITDF (IBUF, 5¢@) !**INITIALIZE FILES : ﬁ?
CALL INITSF(JBUF, 10@) e
C— CREATE BOX SUBROUTINE g n&
CALL OPENSF (JBUF, 1) jT
CALL DRAW(1@@, @#, JBUF)
CALL DRAW(f, 1@, JBUF) j
CALL DRAW(-1¢@, @, JBUF) )
CALL DRAW (@, -1@@, JBUF) 4—1
CLASS CLOSSF (JBUF) rj
o CREATE BOX WITH X SUBROUTINE -
CALL OPENSF (JBUF, 2) ﬁ?
CALL SUBJMP (JBUF, JBUF, 1) :
CALL DRAW(1@g@, 1¢¢, JBUF) \f1
CALL LVECT(-1¢¢, @, -1, ¢, #, #, JBUF) n1
CALL DRAW(1g¥, -1¢@, JBUF) -
CALL CLOSSF (JBUF) ﬁ1
C—— PUT EMPTY BOXES IN DISPLAY FILE ;;
DO 199 I = @, 499, 109 B
CALL MOVE(I, I, IBUF) ;1
1990 CALL SUBJMP (IBUF, JBUF, 1) -
(mmmmmmm e PUT X BOXES IN DISPLAY FILE 'j
DO 200 T = @, 498, 109 -
-
CALL MOVE(I + 5¢@, I, IBUF) | oy
209 CALL SUBJMP (IBUF, JBUF, 2) . @j
O — DISCONNECT X BOXES -
CALL OFFSUB(IBUF, JBUF, 2) ”T
Cmmmmmmmm e TURN ON THE DISPLAY .
s

CALL START (IBUF)

" PAUSE
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Commmmmmem TURN OFF BOXES, TURN ON X BOXES
3¢9 CALL OFFSUB (IBUF, JBUF, 1)

CALL ONSUB(IBUF, JBUF, 2)

PAUSE

o TURN OFF X BOXES, TURN ON BOXES

CALL OFFSUB (IBUF, JBUF, 2)
CALL ONSUB(IBUF, JBUF, 1)
PAUSE

GO TO 399

END

The Light Pen and How to Use It

One of the most powerful features of the CSN GT-44 Graphics System is the interactive
light pen which can be used as an input device. By declaring certain areas of a

display to be light pen sensitive, the user can interact with a graphics program.

At this point, a brief explanation of how the light pen operates will aid the user

in effective use of this device.

As described earlier, the GT-44 system draws points, vectors and characters according
to instructions which are contained in the display file. Through the use of its
display program counter (DPC), the graphics processor executes the instructions in
the display file in much the same way as does the central processor. What this

means is that at any given time, the DPC knows exactly where and what it is drawing
and can report this data to the executing program. As soon as light enters the
photo diode on the top of the light pen, an interrupt is raised. In response to
this interrupt, the light pen handler,which is software to handle light pen inter-
rupts, examines the contents of the DPC and the instruction it is executing. rf£

the user had specified light pen sensitivity for the current instruction through

the use of the LPEN parameter, the light pen handler will return certain information
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to the running program. If the interrupt occurred while executing a non-sensitive

instruction, no action is taken.

As wecll as specifying light pen sensitivity, the CSN Graphics System allows the
user to give each sensitive item a unique name (number) which can range from 0 to
' 32767. When a light pen sensitive item is hit by the light pen, the handler can

return this pre-defined 'display name’'.

Since the concept of "interrupts" is not applicable to FORTRAN programming, the CSN
Graphics support system handles the interrupts and passes the relevant data back to
the executing FORTRAN program. To do this job, it is necessary to allocate a seven-
word buffer for use by the CSN light pen handler. This is accomplished through
the use of the following subroutine call:

CALL LPEN (BUFF~NAME)

The seven-word buffer is used to pass the following data to the FORTRAN program.

Word # Information
1 LIGHT PEN FLAG - 1 IF HIT
2 DISPLAY NAME
3 UNUSED
4 DISPLAY PROGRAM COUNTER
5 DISPLAY STATUS REGISTER
6 X POSITION OF HIT
7 Y POSITION OF HIT

While the call to the LPEN subroutine does set up the linkége between the light pen
handler and the FORTRAN program, it\does not actually enable the light pen. To
enable the light pen, the user simply moves zero to word #1 of the seven-word buffer.
When a light pen hit comes in, word #l is then set to a 1 and all the light pen :
hits are disabled until word #l1 is again cleared by the FORTRAN program. In this

way, the CSN Graphics System protects all pertinent light pen data until the execu-

ting program re-enables the light pen handler.
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The following examples should further help the CSN Graphics user understand the

basic use of the light pen.

ﬁ»%a rm#% rvd%

* In our first example we will draw a square 200 raster or screen unit square with

its lower lefthand corner located at position 5@@, 5@@ on the screen. The four

a

sides of the square will be light pen sensitive with display names of 1, 2, 3 and
4, respectively, starting with the bottom line as #1 and moving in a counterclock-

wise fashion. The lines will be intensity 2, solid and non-blinking.

As soon as any of the four sides is touched by the light pen, the program will
print out the number of the side hit and the actual X and Y coordinates of the
light pen hit. The program will then loop back and wait for another hit.

DIMENSION IFILE(1§@), LPBUFF(7)

CALL INITDF(IFILE, 108¢)

CALL LPEN(LPBUFF) !**CREATE LPEN LINKAGE

CALL MOVE(5¢¢, 5¢@¢, IFILE)

CALL LVECT(2¢@, @, 2, @, ¥, 1, IFILE, 1) !**SIDE #1

CALL LVECT(@, 20¢¢, 2, 8, #, 1, IFILE, 2) !**SIDE #2

CALL LVECT(-20@, @, 2, ¥, @, 1, IFILE, 3) !**SIDE #3

CALL LVECT(@, -2¢@, 2, @, #, 1, IFILE, 4) !**SIDE #4'

CALL START(IFILE) !**TURN ON DISPLAY

149 LPBUFF(l) = @ !**ENABLE LIGHT PEN

208 IF (LPBUFF(1) .EQ.@) GO TO 2¢@ !**WAIT FOR HIT

3

TYPE 3¢@, LPBUFF(2), LPBUFF(6), LPBUFF(7)

~
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3pp

In our second example of light pen sensitive programs, we

are 2@ raster units on each side.

FORMAT(1X, 'SIDE=', 16, 'X=',6 16, 'Y=', I6)

GO TO 1¢g¢ !**BACK FOR ANOTHER HIT

END

26

will draw 3 squares which

Each of the 3 squares will have a unique dis-

play name and will be drawn at intensity 3 with dot-dashed lines which blink. -As

soon as a square is touched by the light pen, the program will report which one was

touched.

19¢

204
399

499

DIMENSION IB(2@g@), LPBUF(7)

CALL INITDF(IB, 20@@)

DO 1gg 1 =1, 3

CALL MOVE (I*2¢g@, I*2@@, IB)

CALL LVECT(20¢, &, 3, 1, 3, l,-IB, I)
CALL LVECT(@, 2¢¢, 3, 1, 3, 1, IB, I)
CALL LVECT(-20¢, #, 3, 1, 3, 1, 1B, I)

CALL LVECT(gl '2¢¢r 3: lr 3, ]-r IBI I)

CALL START (IB)
CALL LPEN (LPBUF)
LPBUF (1) = @
IF(LPBUF (1) .EQ.¥) GO TO 3¢¢
TYPE 4¢@%, LPBUF(2)
FORMAT (1X, 'YOU TOUCHED BOX #', I3)
GO TO 2¢¢
END
or
DIMENSION IB(2¢@, LPBUF(7)

CALL INITDF(IB, 2@@)

l_3

—3

-4

4
A

{
\

Xt 3 (2 (__3

‘3 3 13

:
-3
.

QU I . I

L_3



~3 T3 | ~® T3 73 7% % 7 7% ~3% T3 73 % "BF T TP ¥ T3

»

27 27

DO 1§ I = 1, 3

CALL MOVE(I*2@@, I*2¢@, IB)

CALL DRAW(2¢4, @, 1B, 3, 1, 3, 1, I)
CALL DRAW(Z, 20@¢, IB)

CALL DRAW(-2¢@, @, IB)

1pg CALL DRAW(@, -2¢@, IB)

CALL START(IB)
CALL LPEN (LPBUF)
209 LPBUF(1) = @
399 IF (LPBUF (1) .EQ.f) GO TO 3¢¢
TYPE 4¢@, LPBUF(2)
400 FORMAT (1X, 'YOU TOUCHED BOX #', I3)
GO TO 2¢g

END

In our third and final example of using the light pen, before turning to tracking, we
will put the digits from # to 9 on the screen with the #0 on the top and the number 9
on the bottom. The digits will be displayed at intensity 4 with no blink. At the
top righthand corner of the screen we will put the word ‘exit' in lower case. As
each digit is hit with the light pen the program will report which number was touched.
If the word 'exit' is touched, the program will exit to RT-11 monitor.

DIMENSION IB(2@@), LPBUF(7) !**CREATE DISPLAY FILE AND L.P. BUFFER

CALL INITDF(IB, 2¢@)

CALL LPEN(LPBUF) !#**SET UP LIGHT PEN HANDLER

CALL MOVE(5¢@, 16@@, IB)

CALL TEXT(4, ¢, 1, &, '#;', IB, @) !**PUT NUMBERS ON SCREEN

CALL MOVE (5¢@, 9¢@, IB)

CALL TEXT(4, ¢, 1, ¢, '1;', IB, 1)

CALL MOVE (5¢¢@, 8g@, IB)
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1p9¢
200

3p@

CALL TEXT(4, #,.1, @, '2;', 1B, 2)
CALL MOVE(5@@, 7¢@¢, IB)
CALL TEXT(4, #, &, 1, '3;', IB, 3)
CALL MOVE(5¢@, 6@g¢, IB)
CALL TEXT(4, ¢, 1, @, '4;', 1B, 4)
CALL MOVE (50@, 5¢¢, IB)
CALL TEXT(4, ¢, 1, #, '5:', IB, 5)
CALL MOVE (52¢, 4¢¢, IB)
CALL TEXT(4, ¢, 1, ¢#, '6;', IB, 6)
CALL MOVE (5¢¢@, 3¢#@, IB)
CALL TEXT(4, ¢, 1, &, '7;', 1B, 7)
CALL MOVE(5¢@, 2¢@, IB)
CALL TEXT(4, ¢, 1, #, '8;', IB, 8)
CALL MOVE(5¢¢, 1¢¢, 1B)
CALL TEXT(4, #, 1, ¢, '9;', IB, 9)
CALL MOVE(9¢¢, 19@9@, IB)
CALL TEXT(4, ¢, 1, 1, 'EXIT;', IB, 99)
CALL START(IB) !**TURN ON DISPLAY
LPBUF(1) = @ !**ENABLE LIGHT PEN
1F (LPBUF (0) .EQ.@¥) GO TO 2@@ !**WAIT FOR HIT
IF (LPBUF(2) .EQ.99) CALL EXIT
TYPE 3¢@, LPBUF(2)
FORMAT (1X, 'NUMBER', I3)
GO TO 1¢¢
END

or
DIMENSION IB(2@@), LPBUF(7), NUMS(1f)
DATA NUMS/ '@;', '1;', '2;', '3;', '4;', '5:',

1 '6;', '7;', '8;', '9;'/ !**SET UP TABLE OF NUMBERS

28
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CALL INITDF(IB, 20¢)
DO 1¢@ I = 1, 1@ !**INDEX THROUGH TABLE
CALL MOVE(5¢¢, 19¢¢ - ((I - 1)*1g¢), IB)
199 CALL TEXT(4, @, 1, @, NUMS(I), IB, I - 1) !**DISPLAY NUMBER
CALL MOVE (99¢, 1¢¢g¢, IB)
CALL TEXT(4, @, 1, 1, 'EXIT;', IB, 99)
CALL LPEN(LPBUF) !**SET UP LIGHT PEN HANDLER
CALL START (IB)
209 LPBUF(1) = @ !**ENABLE LIGHT PEN
39 IF(LPBUF(1) .EQ.@) GO TO 3@@ !**WAIT FOR HIT
IF (LPBUF(2) .EQ.99) CALL EXIT
TYPE 4@@, LPBUF(2)
409 FORMAT (1X, 'NUMBER', I3)
GO TO 20¢
END

or

DIMENSION IB(2@@), LPBUF(7)
LOGICAL*1 NUM(3), CLN
DATA CLN/';'/
CALL INITDF(IB, 20¢)
DO 1gg I =@, 9
CALL MOVE(5¢g, 1g¢g¢ - (I*1g@g), IB)
ENCODE(2, 1¢5, NUM) I

195 FORMAT (12)

t 1@ CALL TEXT(4, ¢, 1, #, NUM, IB, T)
CALL MOVE (9¢¢@, 1¢g¢@, IB)
CALL TEXT(4, @, 1, 1, ‘EXIT;', IB, 99)

CALL LPEN (LPBUF)
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CALL START (IB)

3

209 LPBUF(1l) = # .

[JUee

-
\

3pg IF(LPBUF(1) .EQ.@) GO TO 3@¢@

-

IF(LPBUF(2) .EQ.99) CALL EXIT

TYPE 4@@, LPBUF(2)

@

490 FORMAT (1X, 'NUMBER', I3) ~J
GO TO 20¢ R?

END -

It should be pointed out that these three cases of the last example point out three

(2

different solutions to the same problem. The first case is an attempt to solve

2

the problem in a ‘brute force' manner while the next two cases use a more sophisti-

cated approach. The third case in particular should be of interest to the more ad-

3

vanced FORTRAN programmer.

Light Pen Tracking

[t is often‘convenient for the graphics programmer to have the ability to place ob-

jects on the screen by using the light pen. This general type of function is com-

monly known as "tracking” and is usually carried out through the use of a diamond f?
shape tracking object which can be moved around the screen with the light pen. As oy
soon as the user is satisfied with the position of the tracking object, he uses its :J
last X and Y coordinates as the coordinates of the object to be drawn on the screen. ﬁj

The CSN Graphics System does not employ this traditional tracking system - instead

we have developed a tracking routine which searches the screen to find the light

' —a

pen and when it does, it reports the coordinates to the user. By calling the sub-

routine with the proper arguments, the user can specify exactly which portion of the

g

screen is to be searched. The general order of the subroutine call is: :

f,ué

CALL RADAR(Y1l, Y2, X1, X2, INC, DFILE, X, Y)

where

/'_l }I

Yl is the bottom position of the search area on the Y axis.

.3
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-~ Y2 is the top position of the search area on the Y axis.

X1l is the lefthand position of the search area on the X axis.

/2

X2 is the righthand position of the search area on the X axis.

INC is the number of lines to be skipped on the Y axis between

iterations (should be set at 1).

DFILE is the name of the user's display file; X is the X coor-

dinate of the light pen when found.
Y is the Y coordinate of the light pen when found.

When RADAR is called from a FORTRAN program, the bell on the DECwriter is sounded
and the following message flashed on the bottom of the screen:

TYPE ANY KEY TO START SCAN
At this point, the user places the light pen on the desired point of the screen and
then strikes any key on the DECwriter keyboard. The key when struck does not echo,
but does start the scan process. If the light pen is not found, the bell is again
sounded and the message is again flashed on the screen. This sequence is repeated
until the light pen is found, at which time the proper data is returned to the
calling program and execution continues. 1In the first sample program, the light
pen is tracked 12 times in order to put 12 squares on the screen. The squares are
19 units square, intensity 2, no blink and drawp with solid lines. The entire
1923 x 1@23 screen locations will be scanned.

DIMENSION IF(3@@), JF(50)

CALL INITDF(IF, 39¢)

' CALL INITSF(JF, 5)
Cc
Crmmmmmm CREATE SQUARE SUBROUTINE
C
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;

CALL OPENSF (JF, 1)

CALL DRAW(1@@, @, JF) :

4

CALL DRAW (¢, 1g@, JF)

(3

CALL DRAW(-1g@, @, JF) . -

CALL DRAW (@, -1¢g, JF)

3

CALL CLOSSI*(JF)

CALL START(IF)

3

Commmmmm e GET THE 12 LOCATIONS AND PUT UP BOXES

(2

a
3

DO 19¢, I = 1, 12

CALL RADAR(@, 1@23, @, 1g23, 1, IF, IX, IY) .

o

CALL MOVE(IX, IY, JF)

199 CALL SUBJMP(IF, JF, 1)

PAUSE

END

‘3 3 _3

In our second example, we will define a light pen sensitive square which is 5@¢@
units square with its lower lefthand corner located at position X = 200, Y = 3¢9.

Each time the light pen is found in the square, an intensified point will be put

a3 3

on the screen.

CALL INITDF(IB, 19@@)

DIMENSION IB (1¢@g) «7
m
CALL START(IB) =y

109 CALL RADAR(3¢¢, 8¢¢, 20¢, 709, 1, IB, IX, IY) ' .
CALL APNT(IX, IY, 2, @, @, IB)

GO TO 1¢¢

- | 1
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Saving and Restoring Display Files

Once a display file has been created using the CSN Graphics System, the user has
the ability to save a copy, on DECtape or disk and then at any later time to re-
store the display file to the same program or to any other program. 1In fact, the
SAVED‘display file can contain any number of references to subroutines and other
subroutine files, the only restriction being that the display and subroutine files
be in contiguous memory locations. There are two ways to assure the contiguity of

display and subroutine files.

The first method requires the creation of one very large display file with the user
partitioning the display file into subroutine files. This can be done in a number
of ways. For example:

DIMENSION IFILE (1#¢@)

CALL INITDF (IFILE, 58¢) !**DISPLAY FILE

: CALL INITSF(IFILE(5@1), 258)
CALL INITSF(IFILE(751), 25@) !**SUBFILE
or

DIMENSION IFILE (1@@¢)

EQUIVALENCE (JF1, IFILE(5¢1)), (JF2, IFILE(751))

CALL INITSF(IFILE, 5@@) !**DISPLAY FILE

CALL INITSF(JFl, 25@) !**SUBFILE

CALL INITSF(JF2, 25@) !**SUBFILE

The next and probably simpler method of guaranteeing contiguity is that of dimension-
. ing the display and subroutines in a contiguous fashion. For example:
DIMENSION IFILE(5@@), JF1(25@), JF2(258)
CALL INITDF(IFILE, 5¢@) !**DISPLAY FILE

CALL INITSF(JFl, 25@) !**SUBFILE

CALL INITSF(JF2, 25@) !**SUBFILE
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is equivalent to the two methods described above in guaranteeing display file con-

tiquity.

Now that we have covered the problem of contiguity, we can talk about the actual

saving and restoring of display files.

There afe two basic methods to save and restore display/subroutine files - (1) with
individual user supplied names, and (2) with sequential names supplied by the CSN

Graphics System.

If the user wishes to supplv a unique file name to each save/restore operation, he
may use the following subroutine calls:

CALL SAVEDF(FILE, NO-WORDS, COMMAND STRING)

CALL RESTOR(FILE, NO-WORDS, COMMAND STRING)
where

FILE is the name of the display file.

NO-WORDS is the total number of words in the contiguous display/subroutine

file as described above.

COMMAND STRING is a standard RT-11 command string which includes
[DEVICE NAME].
FILE NAME
[EXTENSION]
The DEVICE NAME is optional as the system will assume the system unit if

c

none is specified.
The FILE NAME is a standard RT-11 file name.

EXTENSION is a standard RT-11 file extension - if not specified, the

extension CSN is assumed.

3

(3

3 (3 .3

3

3 3

.3
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The ; (semicolon) must be the last character of the command string.

If it is omitted, unpredictable results will occur.

The following sample programs should aid the CSN Graphics user in understanding

the use of the SAVEDF and RESTOR subroutines.

In the first example, we will create a sample display file consisting of 5@ squares
which are 1@@ raster units square which start at location @, @ and are incremented
by 14 units on both the X and Y axes.

DIMENSION IB(1@@g@) !**CREATE DISPLAY FILE

CALL INITDF(IB, 1¢@@) !**INITIALIZE DISPLAY FILE

CALL START(IB)

DO 198 I = 1, 58 !**DRAW 5@ BOXES

CALL MOVE((I-1)*1¢g, (I-1)*1@g, IB) !**MOVE BEAM

CALL DRAW(1g¢@, @, IB) !**DRAW A BOX

CALL DRAW(#, 1¢@, IB)

CALL DRAW(-1g@, @, IB)

109 CALL DRAW(Z, -1¢@, IB)

CALL SAVEDF(IB, 19¢@, 'RK1:TEST.CSN;') !**SAVE DISPLAY FILE

END
In the next example, we will do essentially the same job as in the previous example,
except that we will use a combination of a display and a subroutine file:

DIMENSION IB(5¢@), JB(5@@) !**CREATE FILES

CALL INITDF(IB, S5¢g¢@) !**INITIALIZE DISPLAY FILE

CALL INITSF(JB, 5@@) !**INITIALIZE SUBROUTINE FILE

CALL OPENSF(JB, 1) !**CREATE BOX SUBROUTINE

3

CALL DRAW(1¢@, ¢, JB)
CALL DRAW(@, 1¢@, JB)

CALL DRAW(-1¢g, @, JB)
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CALL DRAW(@, -1@@, JB)

CALL CLOSSF(JB) !**CLOSE BOX SUBROUTINE

3

i
v

4

DO 14 I = 1, 5@ 1**DRAW 5@ BOXES

(

CALL MOVE((I-1)*1@, (I-1)*1g, IB) !**MOVE BEAM

190 CALL SUBJMP(IB, JB, 1) !**JUMP TO BOX SUBROUTINE

CALL SAVEDF(IB, 1@@@, 'RK1:TEST.CSN;') !**SAVE DISPLAY AND SUBROUTINE FILES

N

END

An example of a program which will restore either of the display files saved in the

(2

previous examples is:

3

DIMENSION IFILE (199@)

CALL RESTOR(IFILE, 1¢@@, 'RK1:TEST.CSN;')

‘
1
——

CALL START(IFILE)

PAUSE

32

END

‘3

In addition to saving and restoring a single display file, the CSN Graphics System

allows the graphic: programmer to save and restore an entire series of display files

3

on a mass storage device. The only limit to the number of display files saved is an

upper bound of 676 save operatiops or the capacity of the storage medium. For ”7
example, on an RK@5 disk pack, a user could not save 676 2@@g@ word display files as '
the required storage is greater than the capacity of the disk. N1
To save or restore a series of display files, the user would simply call: w}
CALL RE(IORD(DISPLAY FILE, NUMBER OF WOkDS) )
CALL REPLAY (DISPLAY FILE, NUMBER OF WORDS) : 'ﬁ?

The meaning of the parameters is the same as for the parameters in the

SAVEDF

and ' ”1

RESTOR
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subroutine calls, with the one exception that the user does not specify a command
string which includes the device, file name and extension. The command string is
not needed in the RECORD and REPLAY subroutines because thev generate a series of
file names and extensions for their own use. The generated file names run:

AA .CSN

AB.CSN

AC.CSN

27Z .CSN
and include a default to device RKl:. (Of course, the default device could be changed
to RK@:, DTl:, or any other mass storage device by simple re-assembling the source

program.)

In our first example, we will generate 5@ squares which are 1¢@ raster units square
and run diagonally across the screen. The squares will be intensity 2, solid linc
with no blink, and will start at location @, @ and move up and to the right by 15
raster units. We will save fifty copies of the display file with each successive
copy of the display file containing one more square than the previous.

DIMENSION IB(1@g@¢)

CALL INITDF(IB, 1@¢@d)

CALL START(IB)

po 168 I = 1, 5¢

CALL MOVE((I-1)*15, (I-1)*15, IB) !**THE OLD SQUARE AGAIN
CALL DRAW(1g@, @, IB)

CALL DRAW(@, 1¢¢, 1IB)

CALL DRAW(-1gd@, @, IB)

CALL DRAW(@, -1¢@, IB)

199 CALL RECORD(IB, 1¢@g@) !**RECORD 5@ ITERATIONS
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PAUSE -
. , mﬂ
END |
In our next example, we will do functionally the same thing as in our last example,

r
except that we will define the square in a graphic subroutine. - ’J
DIMENSION IB(9¢¢@), JB(1¢9) ™
)

CALL INITDF(IB, 9¢9) )
CALL INITSF(JB, 1@d) ﬁl
CALL OPENSF(JB, 1) !**DEFINE THE SQUARE nl
CALL DRAW(1¢¢@, @, JB) -
=
CALL DRAW(@, 19@, JB) |
CALL DRAW (-1g@, @, JB) -

CALL DRAW (@, -1¢@, JB)

CALL CLOSSF (JB)

L3

DO 198 I = 1, 59
CALL MOVE((I-1)*15, (I-1)*15, IB)

CALL SUBJMP(JIB, JB, 1)

i3 '__3

1090 CALL RECORD(IB, 1¢@@) !**RECORD THE DISPLAY AND SUBROUTINE FILES
| ™
!
PAUSE
END R1
or

DIMENSION IB(1@8¢¢)

EQUIVALENCE (IB(941) , JB)

-]
.
3

CALL INITDF (IB, 9@@)

CALL INILTSF(JB, 1@@) )

CALL OPENSF(JB, 1)

3

CALL DRAW(1@¢@, @, JB)

CALL DRAW (@, 1@@, JB)

-
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CALL DRAW(-1gg, @, JB)
CALL DRAW(@, -1¢¢, JB)
. CALL CLOSSF (JB)
)
\ DO 1@ I = 1, S@
CALL MOVE((I-1)*15, (I-1)*15, IB)
CALL SUBJMP(IB, JB, 1)
iﬂa CALL RECORD(IB, 1¢g@)

PAUSE

END
Our final sample program shows how to restore a series of display files back from the
disk. The program assumes that the display files are 1¢@@ words in length.

DIMENSION IB(1¢0¢@)

DO 19 I = 1, 50
CALL REPLAY (IB, 1@@@)
CALL START(IB)

PAUSE

199 CALL STOP (IB)

~3 —% 3% —3 ~4% —F ¥ "% 3 P —% ~3§ ~—3

PAUSE
END
It turns out, however, that there is a system program resident on the system disk

that will replay any series of display files without regard to their length. To

use this program, the user simply types

R REPLAY

There is one more subroutine associated with RECORD and REPLAY - it is

CALL RESET

The function of the RESET subroutine is to reset the sequential naming code to AA.CSN

—3 T3 T3 T3 1 T3
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'3

at any time a RECORD or REPLAY is being executed. Using the RESET routine we could

continually replay our series of 5@ display files in the following manner: .

'3

DIMENSION IB(1¢@¢@)

[
-3
N

19 DO 1¢¢ J = 1, 5@ !**REPLAY AA.CSN THRU BX.CSN

CALL REPLAY(IB, 1@@g@) !**GET A DISPLAY

R

CALL START(IB) !**SHOW IT
PAUSE

190 CALL STOP (IB) !**TURN OFF DISPLAY

3 1

CALL RESET !**RESET TO AA.CSN

3

GO TO 1@ !**BACK FOR MORE

END

Ending a Display File in the Middle g

3 3

There are times when it is desirable to have the ability to cut off a portion of a
display file and also readjust all of the internal pointers to reflect this action.

The CSN Graphics System allows the graphics programmer to do this through the

3 i3

following subroutine:

CALL DRETN(DISPLAY-FILE, POSITION)

Y

wheroe

DISPLAY-FILE is the display file name.

POSITION is the actual word of the display file which is to be the new
end of file mark.

This routine can be very useful in cases where the user has invariant data in the :

3 3 3

beginning of a display file which does not change over time and more variable display

»

data at the end. Rather than regenerating the entire display file after each itera-

tion, the user can set an end of file mark at the end of the invariant portion of

oy 3

display code and regenerate the variable portion of code after each program iteration. -

3
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Functions which Return Data Concerning a Display or Subroutine File

The CSN Graphics System contains two function calls which return data about the
size and status of a display or subroutine file. The two functions are:

ISPACE (FILE)

NEXT (FILE)
where

FILE is the name of a display or subroutine file.
Since the CSN Graphics System does not check for display or subroutine file overflow,
it is important for the user to have the ability to make such a check. (The CSN
Graphics System does not make the check because of the excessive amount of time

needed to make such a check before each operation.)

For example, a user could check how much space was left in a display file before in-
serting a sizable amount of cocde into the file. As an example, we will write a pro-
gram which places boxes on the screen until the display file is within 5@ words of
its upper limit.

DIMENSION IB(3@g@) !**CREATE DISPLAY FILE

CALL INITDF(IB, 38¢)

CALL START(IB)

I=¢
199 CALL MOVE(I*1g, 1*1g, IB) !**MOVE THE BEAM

CALL DRAW(1g@, @4, IB) !**DRAW A BOX

CALL DRAW(@, 1gg, 1IB)

CALL DRAW(-1g@, @, IB)
. CALL DRAW({@, -1¢@4, IB)

ISIZE = ISPACE(IB) !**GET NUMBER OF WORDS LEFT

IF(ISIZE.LE.5@) GO TO 2@@ !**CHECK FOR ENOUGH ROOM

1=1I+1

GO TO 199 !



2

42 42

200 TYPE 21¢, ISIZE )

21y FORMAT(1X, 'THERE ARE ONLY', I3, 1X, 'WORDS LEFT') ’ m?
PAUSE -
END - TK

3

At times it is very useful for the graphics programmer to effect changes to certain
parts of the display file. For example, to move an object across the screen, the
FORTRAN programmer need only change the X and Y coordinates of the object to make

it move. To be able to do this, the programmer must be able to find which words of

the display file are to be changed. The CSN Graphics System gives the programmer
this ability through the use of the NEXT function, which returns the index of the

next free word of the display file.

o

For the feature to be of value, however, the graphics programmer must have some know-
ledge of the structure of the basic graphics instructions. For example, to move an

object around the screen, the X and Y coordinates which we set by a MOVE or APNT call

P33

must be changed - the basic point instruction when placed in a display file looks

like: N?
POINT
&
X COORDINATE ‘
Y COORDINATE MI
Therefore, to be able to access the X and Y coordinates the programmer must get the
index of the two words following the POINT instruction which is located at the NEXT 'j
of the display file. Assume that the display file is named IBUF and the user will

3

save the location of the X coordinate in a variable named IX and the Y coordinate in®

a variable named IY. The code to accomplish this would be

IX NEXT (IBUF) + 1

IY = IX + 1

oy 3

CALL MOVE(l1g, 1g, IBUF)

3
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The reason that we add 1 to the value returned by the NEXT function is because the
index returned by the NEXT function is that of the POINT instruction, not the X
coordinate. The Y coordinate, of course, is yet another word deeper in the display

file - therefore, IY = IX + 1.

To carry this example to its logical conclusion, we will now write a program which
draws a 1@@ unit square at location @, @ on the screen and then moves it up and
across the screen to the right. Each iteration will move the square 1§ units on
each of the two axes, until the bottom left corner of the box is located at screen
positions 9@@, 9gd.

DIMENSION IB(1¢¢)

CALL INITDF(IB, 1@@)

CALL START(IB)

IX = NEXT(IB) + 1

IY = IX + 1

CALL MOVE(@, @, IB)

CALL DRAW(1¢@, @, IB)

CALL DRAW(@, 1g@, IB)

CALL DRAW(-1g@, @, IB)

CALL DRAW(@, -1gg, IB)

DO 1¢¢ I = @, 98¢, 1¢
IB(IX) = I

1g@ IB(IY) =1

- END

X. Blinking After the Fact

One of the most effective techniques of drawing attention to an item on the screen

is to make it blink. This, of course, can be done when an item is originally drawn

]



44 44

on the screen by setting the blink parameter to 1. This method does not, however,
allow for dynamic changes to the blinking items on the screen. The CSN Graphics
System allows the programmer to selectively flash graphic items through the use of
the following subroutine:

‘CALL FLASH(FILE, POSITION, OFF/ON)
where

FILE is the display or subroutine file name.

POSITION is the index in the display or subroutine file of the start

of the graphics instruction.

OFF/ON is a @ to turn off blinking and a 1 to turn on blinking.
To illustrate the use of the flash subroutine, we will again use the light pen sample
program which puts the digits @# through 9 on the screen, but for our current needs,
we will not type out the number touched by the light pen but rather make it flash.

DIMENSION IB(2@@), LPBUF(7), LITES(1@)

LOGICAL*1 NUM(3), LLN

DATA LLN/';'/

CALL INITDF(IB, 20@)

LITE ON = 1 !**LIGHT FLAG

DO 188 I = @, 9 !**pPUT UP ﬁUMBERS

CALL MOVE(59@, 10¢3 - 1*1¢@, IB)

ENCODE (2, 1¢5, NUM)I

195 FORMAT (12)
LITES(I + 1) = NEXT(IB) + 1 !**MAKE LIST OF LIGHTED NUMBERS :
100 CALL TEXT(4, ¢, 1, @, NUM, IB, I)

CALL MOVE(9¢¢g, 1p@g@, IB)
CALL TEXT(4, @, 1, 1, 'EXIT;', IB, 99)
CALL LPEN(LPBUF) !**SET UP LIGHT PEN

CALL START(rB) 1**START DISPLAY

.3 _3 _3 _3 _3

2

3

3
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200 LPBUF(l) = @ !**ENABLE LIGHT PEN
399 IF(LPBUF(1l) .EQ.@) GO TO 3@@ !**WAIT FOR HIT

IF(LPBUF(2) .EQ.99) CALL EXIT

CALL FLASH(IB, LITES(LITE ON), @) !**TURN OFF OLD NUM
LITE ON = LPBUF(2) + 1 !**KEEP TRACK OF FLASHER
CALL FLASH(IB, LITES(LITE ON), 1) !**TURN ON HIT NUM

GO TO 2@ !**BACK FOR MORE
END

A Basic Line Graphing Routine

In addition to £he basic graphics routines included in the CSN Graphics System,

there is also a basic line graph routine which allows the programmer to produce

elegant line graphs with a minimum of effort. The basic subroutine call is:
CALL LNGRPH(ARRAY, IMAX, JMAX, IUNIT, JSIZE, INTEN, BLINK, LINE-TYPE,
LINEX, LINEY, XPOS, YPOS, AXIS-INTEN, AXIS-BLINK, AXIS-LINE-TYPE,

FILE, FILE-SIZE, MESSAGE, Y-HIGH, Y-LOW, FLASH-POINT)

where

ARRAY is the name of a two-dimensional array of data.
IMAX is the upper bound on the first dimension of the array.
JMAX is the upper bound on the second dimension of the array.

IUNIT is the specific element of the first dimension to be

graphed.

JSIZE is the number of elements of the second dimension to be

graphed.

INTEN is the intensity of the data graphed.
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BLINK is the blink bit associated with the graphed data - @ = NO BLINK,

1 = BLINK

LINE-TYPE is the type of line to be used in the graph - @ = Solid,

1 = long dash, 2 = short dash, 3 = dot dash.
LINEX is the length of the X axis.
LINEY is the height of the Y axis.

XPOS and YPOS are the X and Y coordinates of the intersection of the

X and Y axes.

AXIS-INTEN is the intensity of the axis system - if set to a negative

value, the axis system will be invisible.

AXIS-BLINK is the blink bit associated with the axis system.
AXIS-LINE-TYPE is the type of line used in drawing the axis system.
FILE is the name of a display or subroutine file.

FILE-SI1ZE is the size of the display or subroutine file.

MESSAGE is a character string ending with a semicolon which will be

placed below the X axis.

Y-HIGH and Y-LOW are real variables or constants to be used by the
graphing routine. If Y-HIGH and Y-LOW are both equal to @.@@, the
LNGRPH subroutine will calculate the high and low values and scale

the graph accordingly. If either Y-HIGH or Y-LOW are non-zero, the
LNGRPH routine will use Y-HIGH and Y-LOW as the upper and lower bounds

and scale the graph accordingly.

e

o

S

3 3
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FLASH-POINT is the index of the line graphed which is returned by the
LNGRPH subroutine. This value can be used by the FLASH routine to
flash a line or series of graphed lines. |
While the user supplies the X and Y positions of the axes intersection, it should
be Kkept in mind that room should be left on the bottom and left side of the graph
to allow room for the X/Y axis scaling and the user supplied message. The Y axis
scaling requires 15@ raster units to the left of the graph, while the X axis
scaling and user supplied message requires a total of 1@@ raster units below the

X axis.

By setting the AXIS-INTEN parameter to a negative value, the programmer has the ability
to plot several values in the same axis system. It should be képt in mind, however,
that if more than one set of data is graphed on a single axis system, the user must

supply a Y-HIGH and Y-LOW value to make the graph meaningful.

In our first sample program we will plot two exponential decay functions on two dif-
ferent axis systems with the Y-HIGH and Y-LOW values automatically computed. The
axis system and data graph will both be intensity 2, solid line with no blink.

DIMENSION X (2, 1¢¢), IB(5¢0)

CALL INITDF (IB, 59@)

DO 199 I = 1, 199

X(1, I)

1.09/FLOAT (I**2)

2.0@/FLOAT(I1**2)

199 X(2, 1)
CALL LNGRPH(X, 2, 1¢¢, 2, 1¢g¢, 2, 8, ¢, 508, 3¢¢, 5¢@, 798, 2, 9., @,
1B, 5¢@, '2.9@9/1**2;', §.9¢, @.99, 1J.)
CALL LNGRPH(X, 2, 1¢¢, 1, 19¢, 2, @, @, 500, 3¢9, 15¢, 798, 2, @, &,
| 1B, 5¢@, '1.9@/1**2;', ¢.9@, ¢.99, 1J.)
CALL START
PAUSE

END
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3

In our next example, we will plot the same decay functions, but this time on the

same axis system.

3

DIMENSION X(2, 14¢), IB(5@¢%)

»

v

CALL INITDF(IB, S@@)

DO 1¢9¢ I = 1, 1¢¢@

X(1, I) = 1.9@/FLOAT(I**2) QT
199 X(2, I) = 2.¢@/FLOAT(I)
Cmmmm e FIND Y-HIGH AND Y-LOW f\
YHI = -10.9@E6 ‘j
YLO = 10.@0E6 o
DO 200 I =1, 2 -
DO 290 J = 1, 1¢¢
IF(X(I, J).LT.YLO) YLO = X(I, J)
IF(X(I, J).GT.YHI) YHI = X(I, J)

20¢ CONTINUE

{ﬂmj ‘w~§ *”3

CALL LNGRPH(X, 2, 1¢¢, 1, 1¢¢, 2, @, 8, 799, 499, 150, 788, 2. @, @,

IB, 5¢@, 'EXPONENTIAL DECAY CURVES;', YHI, YLO, IJ)

f

CALL LNGRPH(X: 21 lﬂgr 2r lﬂﬂr 2r ¢1 ﬂl 7¢¢! 4¢¢I 15¢, 7¢¢r "11 gr gr

IB, 5¢¢, ';', YHI, YLO, 1J)
m»)
CALL START (IB) \
PAUSE _
END o

XI'. Other CSN Utility Functions and Subroutines

3

A. Functions

(1) ISWTCH([ARG])

cA __ 13
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where
ARG is an optional octal variable or constant.

« The ISWTCH function.allows the FORTRAN programmer to read the contents of the PDP-11

switch register. If called with no argument, the ISWITCH function returns the value

"

set in the switch register - for example, the following program will prompt the user
to set 1@ numbers into the switch register and then return the numbers on the DEC-
writer.

"DO 19@ I =1, 19

TYPE 1@

=
=

FORMAT(1X, 'SET A VALUE AND PRESS CR')

PAUSE

J = ISWTCH()

199 TYPE 2¢, J

FORMAT (1X, 'YOUR NUMBER IS', 1X, 06)

CALL EXIT

ﬁND

If the ISWTCH function is called witb the optional octal argument, the value of the
argument is compared to the current contents of the switch register. If the values
match, a 1 is returned to the calling program, otherwise a zero is returned. In our
next program, we will present 1@ octal numbers to the user and request that he set
the values into the switch register. The program then repeats whether or not the
user matched the requestea value.

IVAL = "173g41

DO 198 I = 1, 18

TYPE 1¢, IVAL + I

FORMAT (1X, 'PLEASE ENTER', 1X, 06, 1X, 'AND PRESS CR'")

[
=2

PAUSE

IF(ISWTCH(IVAL + I).EQ.1)GO TO 2¢

=
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TYPE 3¢
390 FORMAT (1X, 'SORRY - BUT NOT RIGHT')
GO TO 199
20 TYPE 4¢
a9 FORMAT (1X, 'GOOD SHOW - YOU DID IT RIGHT')
100 CONTINUE
CALL EXIT
END
(2) JSIGN(INT-VAR)
where

INT-VAE is the name
The JSIGN function returns any
integer variable argument.

VALUE OF ARGUMENT

Negative
Zero

Positive

(3) IADDR(VAR-NAME)

where

of an integer variable.

one of three values depending on the value of the

VALUE RETURNED

-1
g

+1

VAR-NAME is the name of any FORTRAN variable.

The IADDR function returns the

the argument list. While this function is of little interest to the average FORTRAN

programmer, it can be of great value to the advanced programmer as it allows him

absolute memory location of the variable named in

to examine the contents of key memory locations via the switch register once the

absolute memory location is returned by way of the IADDR function.

To illustrate the use of the IADDR function, we will write a program to type out

the address of three variables used in the program - I, J, X.

The addresses will

3 3
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be typed in octal so they will be of value to the user.

K = IADDR(I)
L = IADDR(J)
M = IADDR(X)

34

TYPE 1¢, K, L, M

12 FORMAT (3 (IX, 06))
CALL EXIT
END
or
TYPE 1§, IADDR(I), IADDR(J), IADDR(X)
1g FORMAT (3 (IX, 06))
CALL EXIT
END
(4) LOOK (OCT-ADDR, WORD-BYTE)
where

OCT-ADDR is an absolute memory address in octal.

WORD-BYTE is a @ for word and a 1 for BYTE.
The LOOK function allows the CSN FORTRAN programmer to examine any memory location
in the PDP-11 in either word or byte form. For example, if the FORTRAN program
cannot execute when the output speed of the DECwriter is set to fast, we could use
the following program to determine the operating environment. Keep in mind that
the type speed key word is stored in memory location 56 octal. If the speed is
set for fast typing, the value of this location will be zero.
> J = LOOK("56, #)
IF(J.NE.g) GO TO 19
TYPE 2¢

2¢ FORMAT(1X, 'WRONG TYPE SPEED')

CALL EXIT
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19

END

or

IF(LOOK("56, @).NE.@) GO TO 1¢

TYPE 2#

28 . FORMAT (1X, ‘WRONG TYPE SPEED')
CALL EXIT

1%
END

(5) ITTYIN()
The ITTYIN function allows the FORTRAN program to accept input from the

. \ 4
DECwriter keyboard, one character at a time, without stopping program execution.

There are two basic modes of execution for the function - in the normal mode no
characters are available until the user types the carriage return, while in the
special mode characters are available as soon as they are typed. To put the GT-44
system into special mode,Athe FORTRAN programmer must use the NOECHO subroutine

which suppresses echoing on the keyboard and puts the system into special mode.

For an example of using the ITTYIN function, see the section describing the NOECHO

and ECHO subroutines.

- T T

.3
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The ITTYIN function returns a negative value if no character is typed. When a

character is entered, the ITTYIN function returns the ASCII code for the‘character

- typed.

= B. Subroutines

(1) CALL IZERO(ARRAY-NAME, NO-ELEMENTS)
CALL RZERO(ARRAY-NAME, NO-ELEMENTS)
CALL LZERO(ARRAY-NAME, NO-ELEMENTS)

where

ARRAY-NAME is the name of the array to be zeroed.

NO-ELEMENTS is the total number of elements in the named array.
The IZERO, RZERO and LZERO subroutines are used as a convenient means of zeroing
integer, real and logical arrays in FORTRAN. These subroutines are very useful

for initializing and re-initializing FORTRAN arrays.

In the following example we will initialize three different arrays - integer, real
and logical*l.

DIMENSION I(10@), X(2, 2¢@)

LOGICAL*1 P(2, 2, 489)

CALL IZERO(I, 1¢¢)

CALL RZERO(X, 4¢9)

CALL LZERO(P, 16@@)

r?f% r-g P‘%% r—<§ r——g r——g f“f% f:v@ F““%

END

(2) CALL IPUT(ADDRESS, VALUE)
where

ADDRESS is an absolute memory address in octal.

— T3 T3
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VALUE is an octal value to be placed in the memory location specified

3 _3

by the address.

The IPUT subroutine allows the advanced FORTRAN programmer to change memory loca-

-

tions either within or outside the bounds of the executing program. This sub-
routine can be used to change memory locations associated with RT-11 operations.
For example, we can re-write the program used to illustrate the LOOK function so

that we can change the type speed to slow if it is set at fast.

—3 3 _3

J = LOOK("56, @)

IF(J.EQ.¥) CALL IPUT("56, "5@15)

-3 _3 _5

END

or .

IF(LOOK("SG, @) .EQ.g) CALL IPUT("56, "S@15)

END

(3) CALL TTOUT (CHARACTER)

3

" where

-3

CHARACTER is a valid and printable ASCII character code.
The TTOUT subroutine sends a single character at a time to the DECwriter. It can _ .M

be very useful in echoing characters which are received by the ITTYIN function in

the special mode. ' ‘j

For our current example, we will type out the 26 letters of the alphabet using the Ej
TTOUT subroutine. All the letters will be on the same line and will be followed by

A
a carriage return and a line feed. . r}
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LETTER = "1@¢

DO 19p I = 1, 26

L4

199 CALL TTOUT(LETTER + I)

CALL TTOUT("15)

“w

«

CALL TTOUT("12)
CALL EXIT

END

(4) CALL SNOOZE (TICKS)

where

TICKS is the number of clock ticks to be counted until control returns

to the calling program. TICKS are expressed in 60ths of a second.
The SNOOZE subroutine is very useful for creating timed delays in program execution.
The following sample program asks the user how many seconds to wait before typing

a message to the console, types the message and asks the user for the number of

seconds again.
19 TYPE 20
20 FORMAT (1X, 'HOW MANY SECONDS')
ACCEPT 3@, ISEC
39 FORMAT (I6)
ISEC = ISEC*6d
CALL SNOOZE (ISEC)
TYPE 4§
49 FORMAT(1X, 'THE WAIT IS OVER')

GO TO 1@

:
v

— T 1 3 T3 3

END

A

(5) CALL NOECHO
CALL ECHO

The NOECHO and ECHO subroutines allow the FORTRAN programmer to change the

3 T3
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input characteristics of the console input device.

Wwhen the NOECHO subroutine is called, characters entered into the DECwriter are not .
echoed back, and each character is immediately available to the FORTRAN program -
even before the carriage return key is hit. If the user wants characters echoed in

this mode he must echo them by using the TTOUT subroutine.

When the ECHO subroutine is called, the input mode is returned to its normal

state.

In our first sample program, we will simply read characters from the keyboard as
they are typed and echo them back until the letter Q is entered, the program will
then type the word 'BYE' and exit to the monitor.

CALL NOECHO !**TURN OFF ECHO
190 A J = ITTYIN() !**TRY TO GET A CHARACTER

IF(J.LT.¥) GO TO 1g@ !**IF NONE AVAILABLE - GO BACK

IF(J.EQ."121) GO TO 1@@g@ '**Is IT A 'Q'

CALL TTOUT(J) !**ECHO THE CHARACTER

GO TO 19¢
1000 TYPE 181@
1919 FORMAT (1X, 'BYE')

CALL ECHO

CALL EXIT

END

XIT. Compiling and Linking FORTRAN Programs Calling CSN Graphics Subroutines and Functions

A. Compiling
CSN-Graphic FPORTRAN programs are compiled in the same way as non-graphic programs
with one exception. It is strongly recommended that the 'U' switch be used in com-

piling graphics programs to insure that the user service routines are locked in

memory at run time. For example, if our FORTRAN program were named TEST.FOR and re-

3

3 __3 3
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siding on RK1 we would enter the following command string to compile it putting the

object program on RK1 and the listing on the teletype.

!

*RK1:TEST, TT:<RK1:TEST/U

The reason it is advisable to use the 'U' switch is that the data area of memory

containing the display file could possibly be swapped out of memory when the user
service routines are needed. 1If this were to happen, the DPU would attempt to
execute the USR instructions which would most certainly cause the system to crash.
If locking the USR into memory causes the program to become too large to be loaded,
the user can solve the problem by being sure that the arrays used for the display
and subroutine files are listed at the very end of the dimension statement insuring

that they will not be loaded into the overlay area of memory.

B. Linking
Once compiled, the object module must be linked with the CSN library and the
FORTRAN library before being run. Using the output of the FORTRAN compiler des-
cribed above, we would enter the following command string to the RT-11 linker.
*RK1:TEST<RK1:TEST, RK@:CSNLIB/F
Of course, if we were operating from a single disk or tape system, we would simply
type

*TEST<TEST, CSNLIB/F

. Building the CSNLIB on Disk or DECtape

Assuming that the CSNLIB source programs were delivered on DECtape or DECpak, the

user should execute the following steps to create the CSNLIB library. -

A. Assembling the Macro Programs
before the CSNLIB can be built. They must be assembled with the special VTCSN.MAC
which is supplied with the other source programs. The following listings assume

. -4

that the source programs reside on disk unit RK1l and that the output of the macro

. assembler will also be stored on unit RK1l, with no listing generated.

Most of the CSNLIB programs are written in assembly language and must be assembled
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.k MACRO
ARILEXITCREL Y TCSH, ERNIT
ERFRORS DETECTED: ®©

FREE CORE: 41z&16. KWORDS

*¥RELFILCHKCREL : VTC3EN, FILCHE
ERRORS DETECTED: @
FREE CORE: 13609 MNORDS

*RK1:INITCRKA:¥TCSN, INIT
ERRORS DETECTER: @
FREE CORE: 1xG42. WORD

1N

*REL:SPACE{REKL :¥TCSM, SFACE
ERRORS DETECTED: @
FREE CORE: 12573 WORDS

*RKi:NéXTFT(RKi:VTCSN;NEﬁTPT
ERRORS DETECTED: @
FREE UODRE: 1X€X5. WORDS

FREL:BLINESREL :YTCEN, BLINK
ERIORS DETECTEL: @
FREE CORE: 4135&4. HORDS

*RKL:ENDYRKL :WTCSN, END
ERRORS DETECTEDR: @
FREE CORE: 413854, MWORDS

#KK1:CHARSCRKL:¥TCSH, CHARS
ERRORS DETECTED: @
FREE CORE: 13478 WORDS

*RKL:OPENCRKL :¥TCSH, OFEN
ERRORS DETECTED: @
FREE CORE: 1X543. HORDS

#RK1:DJISRCRKL:¥TCSH, DJISE
ERRORS DETECTED: @
FREE CORE: 13542, WORDS

#RE1:RELDOT<REL :¥TCSN, RELDOT
ERFORS DETECTED: @
FREE CORE: 132522, WORDS

*¥RKL:VECTORCRKL :YICSEN, VECTOR
ERKORS DETECTED: @
FREE CORE: 4134€66. WORDS

¥RKL:LONGYCRKL:VYTCSN, LONGY
ERRORS DETECTED: @
FREE CORE: 1324%€. WORDS

*RK1:O0NOFF<RKL:YTCSN, ONOFF
ERRORS DETECTED: @
FREE CORE: 1348 WURDS

58
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#REAL :POINT<RKL :VTCSH, FOINT
ERRORS DETECTED: @
FREE CORE: 13458 MWORDS

FREA I OLESPIL YTON, (1 NSy
ERRURS DETECTLED:
FREE CUOKE: 135485 WORDS

*RK1:BEGINCRKL :¥TCEN, BEGIN
ERRORS DETECTED: @
FREE CORE: 13514, WORDS

*RK1:2EROCRKEL: YTCSN, ZEROD
ERRORS LETECTED: @
FREE CORE: 12448 MWORDS

*RKL:PUT<RKA :WTCSH, FUT
ERRORS DETECTED: @
FREE CORE: 132576. HORDS

¥RKL:SHITCHCRKL : ¥TCSN, SUITCH
ERRORS DETECTED: @
FREE CORE: 132556, WURDS

*RK1 :MOVETOCRKL :¥TCSH. MOYETO
ERRORS DETECTED: © :
FREE CORE: 1X%54f. WORDS

#RK1:DRMRELCREL :¥TCSN, DRHREL
ERRORS UETECTED: @
FREE CORE: 13526. WNORDS

*RKLHRTENT{RKL :VMTCSMN, HRTEXT
ERRORS DETECTED: @
FREE CORE: 1254@. WORDS

*RK1:SAYE{RKL:¥TCSN, SAVE
ERRORS LETECTED: @
FREE CORE: 12¢56. HORDS

*REK1:PICSAYCRKL :¥TCSH, FICSAY
ERRORS DETECTED: @
FREE CORE: 12528. MWORDS

#RK1 :GLOEBALCRKL:YTCSH, GLOEBAL
ERRORS DETECTED: @
FREE CORE: 13734, HORDS

#RK1:ECHOCRKL : ¥TCSN, ECHO
ERRORS DETECTED: ©
FREE CORE: 1Z¢c@Z. WORDS

#RK1:SLEEFCREL:VTCGSN, SLEEF
ERRORS DETECTED:
FREE CORE: 12524, MORDS

59
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*KRKL:LPENLCREKL  YTCSN, LFENL
ERRORS DETECTEDR: @
FREE CORE: 12560, HWORDS

*RKL:TTY<SREL:YTCSH, TTY
ERRORS DETECTED: @
FREE CORE: 12545, HORDS

#RK1:SCANCRKL : SCAN
ERRORS DETECTED: @
FREE CORE: 14476. WORDS

60
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B. Compiling the FORTRAN Subroutine

The only FORTRAN subroutine in the CSNLIB is the LNGRPH routine and it can be

compiled as follows:

.R FORTRA

*RK1 : LNGRPH<RK1 : LNGRPH

3

C. Building the CSNLIB Using the RT-11 Librarian
Once the source programs have been assembled and compiled, the following instruc-
tions should be executed to create the actual CSNLIB on unit RKI1.
.R LIBR
*RK1:CSNLIB<RK1 :VTLIB, ROOM, ACTIVE/C
*RK1:WHAT, GEXIT, FILCHK, INIT, SPACE/C
*RK1:NEXTPT, JSIGN, BLINK, END, CHARS/C
*RK1:0PEN, DJSR, RELDUT, VECTOR/C
*RK1:LONGV, ONOFF, POINT, CLOSE/C
*RK1:BEGIN, ZERO, PUT, SWITCH, LNGRPH/C
*RK1:MOVETO, DRWREL, WRTEXT, SAVE/C
*RK1:PICSAV, GLOBAL, ECHOES, SLEEP/C

*RK1:LPENl1, TTYIN, SCAN, DUMMY

XIV. Calling CSNLIB Routines from Assembly Language Programs

The advanced graphics programmer can also use the CSN Graphics System in conjunction
with his assembly language programs. The basic linkage is accomplished using

general register #5 as a pointer to the actual arguments passed. The actual structure

is:

(R5) —> # of Args

Addr. of Arg #1

&
»

— Ty 1 73

Addr. of Arg #2

Addr. of Arg #3
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Addr. of Arg i#n

Very simply, this means that register #5 points to a list containing the total
number of arguments passed and the actual addresses of the arguments passed. As
an example, let us look at a simple assembly language subroutine which will sum a
list of n integers and place the total in the n + lst argument. The routine
could be called from a FORTRAN program as follows:

CALL ADD(I, J, K, L, M, ITOT)
The following assembly language subroutine will sum the series of integers and re-

turn the sum in the users variable which in this case is called ITOT.

.GLOBL ADD
RZ = %0 ;DEFINE REGISTERS
Rl = 3l
R2 = %2
R3 = %3
R4 = %4
RS = %5
SP = %6
PC = %7
ADD: MOV(RS) +, Rf ;GET # OF ARGS
DEC R@ ; SUBTRACT 1
CLR R1 ;CLEAR COUNTER
LOOP : TST R@ ;ARE WE DONE YET
BEQ OUT ;YUP
ADD @(R5) +, Rl ;ADD IN A VALUE
DEC R@ ; SUBTRACT 1 FROM COUNT
BR LOOP ;BACK FOR MORE
OUT: MOV R1, @(RS) ; RETURN TOTAL
RTS PC ;THAT'S ALL FOLKS

-.END

-3
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The linkage system described above is the one used by the CSN Graphics System and
the RT-11 FORTRAN Language - therefore, by using the linkage structure the assembly

language programmer can take advantage of the CSN Graphics library.

.

In our next sample program, we will draw a one hundred-unit square, solid line,

.

with no blink and no light pen sensitivity with its lower lefthand corner located
at position 5¢@, 5¢@ on the screen.

-GLOBL INITDF, MOVE, DRAW, START

RZ = %@ ;DEFINE REGISTERS
Rl = %1

R2 = %2

R3 = %3

R4 = %4

R5 = %5

SP = %6 ;STACK POINTER

PC = %7 ; PROGRAM COUNTER

START: MOV #2, ARGLST ;SET UP FOR CALL INITDF

MOV #FILE, ARGLST + 2 ;ADDRESS OF DISPLAY FILE

MOV #SIZE, ARGLST + 4 ;SIZE OF DISPLAY FILE

MOV #ARGLST, R5 ;SET UP POINTER
JSR PC, INITDF ;GO TO IT
MOV #3, ARGLST ;SET UP FOR CALL MOVE

MOV #XPOS, ARGLST + 2 ;SET X POSITION

MOV #XPOS, ARGLST + 4 ;SET Y POSITION

MOV #FILE, ARGLST + 6 ; DISPLAY FILE NAME
3 . MOV #ARGLST, RS ; POINTER
JSR PC, MOVE ;MOVE THE BEAM

—3 T3



64

MOV #3, ARGLST

MOV #HUNDRD, ARGLST + 2
hLR ARGLST + 4

ﬁOV #FILE, ARGLST + 6
MOV #ARGLST, R5

JSR PC, DRAW

MOV #3, ARGLST

CLR ARGLST + 2

MOV #HUNDRD, ARGLST + 4
MOV #FILE, ARGLST + 6
MOV #ARGLST, RS

JSR PC, DRAW
NEG HUNDRD

MOV #3, ARGLST

MOV #HUNDRD, ARGLST + 2
CLR ARGLST + 4

MOV #FILE, ARGLST + 6
MOV #ARGLST, RS

JSR PC, DRAW

MOV #3, ARGLST

CLR ARGLST + 2

MOV #HUNDRD, ARGLST + 4
MOV #FILE, ARGLST + 6
MOV #ARGLST, R5

JSR PC, DRAW

MOV #1, ARGLST

64

;SET UP FOR CALL DRAW
;DELTA X

;DELTA Y

;DISPLAY FILE
;POINTER

;DRAW A LINE

;SET UP FOR CALL DRAW
;DELTA X

;DELTA Y

;DISPLAY FILE

;POINTER

;CHANGE TO -1g0

;SET UP FOR CALL DRAW
;DELTA X

;DELTA Y

;DISPLAY FILE

;POINTER

;SET UP FOR CALL DRAW
;DELTA X

;DELTA Y

;DISPLAY FILE

;POINTER

;SET UP FOR CALL START

~

-3 -3 _3 _.3 _3 _3 _» _3 _3 __3

13

3

-

—3 3 _3 _3 __3

3 3



—3 3 ﬂ?ﬁ%

=3 rrfg ﬂﬁr%

3 3

3 =3 ~—3

r:ﬂg 3

— T3 T3 73

v

“

. assembly language version will, in fact, produce a much shorter and more efficient

65

LOOP:

FILE:

SIZE:

XPOS :

ARGLST:

HUNDRD :

MOV #FILE, ARGLST + 2 ;DISPLAY FILE

JSR PC, START ;TURN ON THE PICTURE

BR LOOP ;WAIT FOR CONTROL C
.BLKW 1g¢@ ;DISPLAY FILE

.WORD 1gp@ ;SIZE OF DISPLAY FILE
.WORD 5@@ ;X AND Y COORDINATES
.BLKW 3 ;ARGUMENT LIST

.WORD 1¢g. ;DELTA X/Y

.END START

The equivalent FORTRAN program would be:

()
=

INTEGER FILE (1¢@@)

CALL INITDF(FILE, 1¢@@)
CALL MOVE (5¢@, 5@¢@, FILE)
CALL DRAW(1¢¢, @, FILE)
CALL DRAW(@, 1§@, FILE)
CALL DRAW(-1¢@, @, FILE)
CALL DRAW(@, -1¢@, FILE)
CALL START(FILE)

GO TO 1¢

END

65

While the FORTRAN version of our sample case seems much shorter and simpler, the

object program than will the FORTRAN version.

The sample assembly language program could have been more efficient by omitting

three of the

MOV #3, ARGLST
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and thrce of the
MOV #FILE, ARGLST + 6

statements. They were included in the example strictly for clarity. .

If we assume that the sample assembly language program was named

BOX.MAC
and resides on unit RK1l, the user could follow the following instructions to assemble,
link and run the program from unit RK1.

.R MACRO

*RK1:BOX = RK1:BOX

ERRORS DETECTED:@

FREE STORAGE XXXXX WORDS.

*AC

.R LINK
*RK1:BOX = RK1:BOX, RK@:CSNLIB

*MC

-RUN RK1 :BOX

CSN Graphics Error Messages

The CSN Graphics System combines the error handling facilities of the FORTRAN object

time system with the specific error messages generated by the CSN System itself.

Once an ‘error has been encountered by the CSN Graphics System, the following error .
message is generated by the FORTRAN error handling routine
?ERR@ NON-FORTRAN ERROR CALL

IN ROUTINE "XXXXXX" LINE YYYY

where

XXXXXX is the name of the FORTRAN routine which caused the error

condition to arise.

-3 -3 3 _3 _3
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YYYY is the line number in the named routine which caused the error

condition.

The line that precedes the FORTRAN error message is the one generated by the CSN
Graphics System, which takes the following form:
***ERROR* * *TEXT

where

TEXT is an explanatory diagnostic message.

The following sample programs will create error conditions to show the error mes-
sage generated by the CSN Graphics System. It should be noted that all CSN error

messages are considered FATAL and will cause program termination.

In our first example, we will pass too few parameters to a CSN Graphics subroutine.
DIMENSION IBUF(10@@)
CALL INITDF(IBUF, 1@dg)
CALL START (IBUF)

CALL MOVE(1gg@, 2¢9)

END

This program would produce the following error message:
***FATATL, ERROR***WRONG # OF ARGUMENTS PASSED
?ERR@ NON-FORTRAN ERROR CALL

IN ROUTINE "MAIN" LINE 4

In our next example, we will create an error condition from a FORTRAN subroutine to
see how the error condition is noted by the CSN Graphics System.
DIMENSION IB(1@@d)

CALL INITDF(IB, 1@@@)



XVI.

68 68
CALL START (IB)
END
SUBROUTINE PICTUR(IARRY, ISIZE)
DIMENSION IARRY (ISIZE), NARRY (58¢)
DO 199 I =1, 19¢
L = I**2
M= L/3

199 CALL MOVE(5¢¢, 5@@, NARRY)
RETURN
END

This program would cause the following error message to be printed on the console.
***FATAL ERROR***DISPLAY/SUB FILE NOT KNOWN
?ERR@ NON-FORTRAN ERROR CALL

IN ROUTINE "PICTUR" LINE 6

The Internal Structure of Display and Subroutine Files

The heart of any graphics system is the data structure used by tﬁe object time
display subroutines; therefore, the design of the data structure used is of qreat N
importance. The CSN System uses the same basic data structure for both display

and subroutine files with the addition of another data structure within subroutine
definitions. For the current discussion, we will call the command data structure

the 'Header' and the specific structure used in subroutine definitions the 'internal'

data structure.

3 _3 _2
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A. The

The

69

'Header' Structure

first seven words of either a display or subroutine file are used by the

CSN Graphics System to store and manipulate information concerning the particular

file.

. where:

A representation of this data structure follows:

File - Type

Free-Pointer

Total-Size

File-Status

Last-Instruction

Open-Subroutine

Load-Point

T
T

FILE-TYPE is either ';;' for a display file or ';$' for a subroutine

file.

FREE-POINTER is a pointer to the next free word in either the display or

subroutine file. This pointer is used each time a new instruction 1is
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placed in a file and updated accordingly.

TOTAL-SIZE is the actual upper memory location of the display or

subroutine file.

FILE-STATUS is the words which keep track of the following information
for display and subroutine files.

In display files the file-status word tells whether the
particular display file is actually being executed. This
information is critical because instructions cannot be
inserted into an active display file. The CSN Graphics
routine first checks this word before updating a display
file. If the file is active, the DPU is first stopped,

the new instructions added, and thus the DPU is restarted.

In subroutine files, the file-status word is used to sig-
nify whether or not a subroutine definition is currently
open, because only one subroutine can be defined at a time

in a given subroutine file.

LAST-INSTRUCTION is the actual last graphic instruction inserted in a
display file. This particular element of the data structure is of great
importance when a number of similar instructions are inserted in a file
because it allows the CSN Graphics System to optimize the insertion of

graphics instructions.

OPEN-SUBROUTINE. This word in the 'Header' data structure is not used
in the case of display files. In subroutine files, however, it is used

as a pointer to the 'Internal' data structure used in subroutine de-

finitions.

LOAD-POINT. The load-point word is used to keep track of the absolute
memory location of the beginning of the display or subroutine file.

This data is crucial in relocating display and subroutine files through
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the use of the SAVEDF and RESTOR subroutines.
The appropriate values are placed in the 'Header' data structure by the INITDF and
INITSF subroutines. The data within the ‘Header' structure is manipulated by all
of the CSN Graphics routines, but should never be altered by the FORTRAN or

Assembly language graphics programmer.

B. The 'Internal' Structure
As well as the 'Header' data structure, each subroutine, defined by the user,

has a four-word data control segment - at present, only the first two words are

used.

S-File

;S

Free-Pointer

Size

Open/Closed

0ld-Instruction

Open-Subroutine

Load Point

; Name

End-Pointer

Unused

Unused

-

3

2

3 _}

]
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where:

i-NAME is the character ';' concentrated with the user-supplied

subroutine name.

NOTE - All display files, subroutine files and named subroutines are composed of
the semicolon character with some other character. Also note that the
semicolon character is used as a delémeter for character strings and, there-
fore, cannot be present in display or subroutine files. 1In this way, the
system guarantees that no spurious headings can appear in a display or sub-
routine file - unless the user creates such an entry directly in a FORTRAN

or Assembly language statement.

END-POINTER is a pointer to the LAST word used by the particular user
defined subroutine. This pointer is used by the CSN Graphics System

to re-open previously closed user defined subroutines.

To illustrate how this system works, we will now look at several 'snapshots' of a
subroutine file header and internal data structure after defining subroutine 'A’,
subroutine 'B' and then re-opening subroutine 'A’'.

DIMENSION JFILE(1¢@@)

CALL INITSF(JFILE, 14@)

CALL OPENSF (JFIL:, 'A') !**OPEN A
CALL MOVE(58¢, 5@¢@, JFILE) !**PUT IN MOVE

CALL CLOSSF(JFILE)
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E]

Free Pointer

Size (1¢0)

Open/Closed (1)

01d Instruction

(Point)

Open-SR

Load Point

;A

End Pointer

Unused

Unused

Point

509

509

Return

-3
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CALL OPENSF(JFILE, 'B')

CALL DRAW(1@d@, 3¢@, JFILE)

1**OPEN 'B'

CALL CLOSSR(JFILE) !**CLOSE SUBROUTINE

i $

Free Pointer

Size (1¢@)

Open/Closed (1)

0l1ld Instruction
(Long Vector)

Open-SR

Load Point

;A

End Pointer

Unused

Unused

Point

S99

S5@9

Return

g

;B

End Pointer

Unused

Unused

Long Vector

1p¢

3p9

Return

g

I **TNSERT VECTOR
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CALL OPENSF (JFILE,

CALL MOVE(2, 25, JFILE)

'A') I**RE-OPEN 'A'

! **INSERT POINT

i $

Free Pointer

Size (1@@)

Open/Closed (@)

(Point)

0ld Instruction

Open-SR

Load Point

;A

End Pointer

Unused

Unused

Point

509

S99

Jump

;B

End Pointer

Unused

Unused

Long Vector

199
3908
e e . e e ...ﬂ--A-....—_...--.._.-{
Retimn A
@
Point /
2
25
y

76
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Graphics Subroutine Summary
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-
[ aai

it ""

OF -NAME
SF~-NAME
FILE
5-FICTURE

1, T‘

D=
[
INTEN
EL INK
L.TNE

LFEN

CHSE
STEING
D-HAME
BEUFF-FAQOR

ITHIR
ARG

COMMAND-STR

HO-ELMTS
HIME-KEY
KRR
JHAY
MR
KZ1ZE
Ju18E
1312Ek
HUM -V HR =
YAR-LIST

TEMTER FOR

SYSTEHMS

12-JUL-7E

CoH GRAFHICE LIEPHF' FHFMHT_

MEAMING

LISFLAY FILE MAME
SURFICTURE FILE NAME
OF-MNAME OF SF-HAME
HAMED SUE-FICTURE

m o POSITION

Y FOSITION

DELTH X

DELTH ¥

INTENSITY OF DISFLAY
BLINE

TYFE OF LINE TO EE [FAMN

LIGHT FPEM ZEMSITIVITY
HPFERSLOWER CASE
ASCII CHRARRACTER
FOLLOWED BY 7!
MAME ASSOCIATELD WITH
LIGHT FEM SEMSITIYE ITEH
BEUFFER ADDRESE FOR LIGHT
FEW [ATR - 7 WORDS
IMCREMENT FOR XSY GRAFH
ARGUMENT FOR ISWTCH FCN
COMMAND STRING FOR SRAVEDF
% RESTOR ROUTIMES
TREY MNAME. EWT: S
HUMEER GF ELEMENTS
DISPLAY HIDDEN LIMES

NUMBEFR 0OF ELEMEMTSAZED [IN
NUMEER OF ELEMENTSSZMD DIH
MUMBER OF ELEMENTSAS1:5T DIN
MM ELEMENTS USEDASZRD DIM
FURM ELEMENTS USEDASZND DBIRM
MM ELEMENTS USEDASLET GIM
HUMEER OF VARIABLES IMN LIST
LIST OF YARIABLE HNAWMES

STEING

NEUROSCIENCE - U

IH THE FIEH

aF MEASE.

78

WALLUES

ZZosEE=

HAA
BC=MNAME =235
BL=Rd=182%

Uﬂ‘”"i@;_

BL=h-KI=1E
E—D~rk*i
*INTEN

m H [lDoy
LA P

LN~ PR

(e}

[N
1
-

o onu .f‘.

e PO b T TS f"-l
mr ll’l =
[ox]
= -
o
f-l
Ir

B=HO, 1
B=UFFEFR

-LOWER
1<=L(STRING{=23¢
B<=0-NAMEC=1€K
H A

-Z2K{=RRGC=22R

@=YES, 1=NO

@ < MNUM-VARS < 11

AAMHERST @i@es

[

1 3

“

— 3

N
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RIS R U T WPl 79

STRETCOF-NAML

~
=
—
D]
pu]
-
~
¥

POE L F - MAME

,._
=
-
-

L

L1 CRLL BLMEGFSUF~HAME
£11 CRLL UNBLAR CLF-HNaME

(11 CHLL REMOYE (DF-HAME.

tz]l CALL OEENSFOZF-HAME, S-FICTUREX

L] CALL IMITOF OF-HAME. FILE-SIZE

£a1l CALL IMITSFOSF-MAML, FILE-SIZED

[vsa] CALL YECT D=¥.D-~%, INTEHN, BLIME, LINE. LFEN. FILE [. O~NAME 3.
[res1l CRLL LYECTiD=¥, O=%, INTEN, ELINE, LINE. LFEMN. FILE [.[-NAMEJ:

L] CRLL SUBJMFOFILE. SF~MAME. Z~FICTURE

LE/Y ] CHLL TEXTCIMTEM, BLIME. LPEN. CASE, STRIMG, FILE [.D~MANE 1>
(5771 CALL RELFHT(h=%, (=%, IMTEN. BLINE, LFEN, FILE (., D-MAMHE I>
[E/F ] CRLL AFNT M. ¥ INTEM. BLINE, LFEN, FILE . D=HAME 12
L3 CHLL SSYELTCDF-~MAME. # OF WOFDS, COMMAMD-STRD
[z CALL FESTOROUF-MAME. # OF WNORDE, COMMAND-STR?
{11 COCALL LFENSBUFF-REORD
(21 CALL CRSTHOF-HAME, POSTYION
(211 CALL LHGRFHCARRAY, THAY, JHAXK, TUNIT, JET1ZE,

[HTEN. Bl HE. LIME: JAMINT. LINEX. LIMEY

LR N, TARELY . IAALINFILE, FILE-S2E. MELHAL,

PIC'J1LHH;th-H FOIMT 2

L2240 CHELL OMSUBLFILE, SF-MNARE, S-FICTURE [, 2-PI0CTURE 12

OFFSIECFILE. SF ~NAME, S-FICVURE [.5-FIOTLRE DD

[
-~
T

o,

s

P}

-

-

-

S LHLL FLASHOFILE, POSLTION, OFF ./ OH )

{21 ULl RECORDOFILE. SLZED

v o
FOray

[F}]

Lzl DALL REPLAYOFILE.

CENTER FOUR SYSTEMS HEURDECIEHLE - W OF MASLS. SAMBHEREST #laas
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[a1] CALL
[/ /7780 CALL
[Z/6/7] CRALL

L2647 ) CALL

RN CRALL

CEHTER FOr =Y

12-JUL~F& ‘ a0
FESET
BRAWCD-%, O~%, FILE [, INTEN, ELINE, LINE, LFEN [.ONAMEID)
MOYEL®, ¥  FILE [. IMTEN, ELINK, LFEN [, DNAME 11>
METTECSTRING, FILE [, IMTEN, BLINK, LFEN, CASE [, ONAME 11X

RHOARCY-BEOTTOM, ¥-TuP, X-LEFT, »~-RIGHT, INC, D~FTLE, 2, ¥

STEMS NEUROESCIENCE - U OF MASS. ZAMHERST alafg

Ll i3

u
i A

te

| ' D

| ~*;§ —3 b

;-—-—-'g ) »._‘,ﬂ ' . \ if
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81

ClE-dUL-TE

t12 HEXTOFILE .

(11 IRCLROYAR-NAME

£2] LoOK(OET-RARDR, HORLABYTE

£a23 JSIGH INTEQER-YRARLIAELE ;

23 CeLL IFUTORDDRESE, VALUE:
t4l CALL TTOUT CHARACTERD

[al ITTYING

CENTER FOR SYSTEMS NEURISCIENLCE

oOF

H

o

B

P~ LR R N R TR R R R R e e

SAMHERSTY

xx}
[ax]

L

81
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CedlbR

CALL

Ok

BFERDCARRAY-HAKE,

LS JUIES
w i

IEERD&HRHH?

TEME

11
1Ey]

1]

Lz-JuL-7?

GRf

LI o
it _T:-

FHICS

M |lx

~HAHME

SHODZECTICKS?

HEUREDSUTENCE

uT

”H

n e

£

"o~

1 -

u

S HO-ELHTED
LEERCCRRERAY~-NAME, NO-ELMT =S

HOI-ELMTS2

0F

o
[

1]

it m

B 0

MRS,

N4
T

m
o

SHHHERST

L3

82

n
nou
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e h 3 3 (3

s
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N
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Program Listings
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NOTES .

(N o GUAR AT

100

LE

BEGIN. MALC

ELINE. MAC
CHARRES. MAL
TLOSE. MAC

ISR MAC
DREHREL. MRAC
ECHOES MAMC
EME. MAC
FILCHE. MAC L%
GEXIT. MAC
GLOEAL. HRT (1%
INIT. MAC
LGEAFH. FOR
LINEYT. MAC
LOMGY., MRC
LPEN1. MAC
“MINMAA. HRC

NOYETO. MAC -
{ESTPT. MAC
IMOFF. MAC
IFEN. MAC
"IT5AY. MAC
FOINT. MAC
FELDOT. MAC
ROOM, MAC i
STiiH. MAC
SHYE. MAL
SCAH. MAC
SCEUF. MAC
SLEEF. MAC
sFRCE. MAC
SHHPS. MAT
SHITOH. MAC
"TYIN. MAL
ST TR, MAL
ATUSM MHE v 20
AHAT . MAL
AFTEXT. MHC
JERD MR

[ENO ol

MACRD DEFINI

ROQUTIMNES UZED

YOOF M

EMTREYS

ZTHRET
UNELNE
FLASH
[EXT
CLOSSF
SUEJIMF
DR F
ECHO
MEETH
FILCES®
EYE
CESMERE
INITDF
LNGRFH
LINK
LVECT
LFPEM
LISEBIG
LISHIN
MOYE
NE®T
AFFSUE
OFEMSF
RECORD
FIFNT
RELFMNT
ROOME
JEIGNM
RESTOR
FRDAR
SCROL
ITICKS
15FACE
HOSHRAE
1SHTCH
ITTYIN
YECT

HEHATE
HETITE
IZERT

TICNZ USED

o . -
(AR e

O E WM S AND

CSELT ENTREY .S

STOF
REMOVE

NOECHD

INITSF

LISMAL

OHSUE

FEFLAY

SAVEDF

SHOQT
SMAE

IADOE
170

LZERT

GRAFHICES SYSTEM FROGRAMS

VENTER FOR ZYSTEN

15 MELFR

OELIENCS - 1 0F

84

EHtrY POINTS

CSECT ENTREYACEECT

BELMNEDF

LISHAX

LOoK

RZERC

EY CIN GRAFHICS SYITEM
FOR ASSEMELLIMG TIM

o SAMHERST dires

tw

|

‘3

LY > 3 )

A

[

3 3

-3
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FKO:BESIN. NRC

85

START:

STOP:

BLNKDF :

[SRRURROR

o

SENTER Fur osve

TER

B5-APR-7€

C 1975, 1976

ARTHUR 1. KARSHMER

CENTEF FCR SYSTEMS NEUROSCIENCE
GRADURTE RESEARCH CENTER
UNIVERSITY OF MRSSRCHUSETTS
AMHERST, MA. 81082

RCGUTINE TO START AND STOF DISPLAY
FILES CREATED BY FORTRAN FROGRAMS

CRLL START(NAME)
CaLl CSTGFRINAME)

CARLL ELNVDF(NAME)
CRLL UNSLNK(NAME)
CRLL REFOVEC(NRME)

IF ND DiSFLAY FILE NAME 1S GIVEN,
~ACTYDs- IS RSSUMED

EEGIN

STRRT, STCP, RCTVYDE, ER14$, NMDSPS
ELN' CF, UNBLNL, CSNERR, REMOVE

..v2 ., REGDEF,. PRINT,. EXIT

(RS>M+ i DID WE GET A D-FILE NRRE
N34aRG ; EAD- NO FILE MAME
(RSY+, Re i GET USER NAME

NMDZPS i TOO MANY OISFLRYS?
Toeony

QNCEFS(RO? ;SET ON BIT
#FITCTSE, RO

ROQ s GET IT ON

NMDSFS

FC

(FSY+ ;DID NE GET THME NRME
NGERS

(KS)+, RE i GET USER NAME

CNOFFS(RE) iSET OFF BIT
i TURN IT OFF

2, NMDSPs +RESET 8 OF DISPLRY FILES

pC i THAT DOES IT FCLKS

(RSO ;i ENCUGH ARGS

HGR%G i NOPE

(RS>, 00 i A00R OF DISP FILE

ONOFTSIRD) s SET QOFF BIT

gFIvSTS. FO

°¢ i TURN IT JFF

FC

FRGE 1 OF 2

NEUPTSCICNTE - Y. QOF MAZS. /AMHERST 81002

- L]
-
Q@
(5]
RK@.BECIN. MAC 05-APR-76 PAGE 2 COF 2

UNBUNK: TST (RS)>+ i ENOUGH RRGS

BEQ NGARG i NOPE

MOV (RS)+, RO

CLR ONOFF$(R®) i SET ON BIT

ADD #FIRSTS, FO

. RESTR Re +TUPN IT BRCK ON

RTS FC
PEMOVE: TST (RS> + i ENOUGH ARGS

BEQ NGARG

nev (RS)+, RO i GET FILE NAME

INCG CHNOFF$(RE) i SET OFF BIT

RADD #FIRSTS, RO

InC NMDSPS s RESET & OF DFILES ALOMED

. REMOV RO i GET RID OF T

RTS FC
H3RRG: MoV #1.R1 i NOT ENOUGH RRGS

Jne CSHERR
TOOMNY: . PRINT #ER11s

RTS FC

. END

oo}
w

CZHTER FOR SYSTEMS NEURIOSCIENCE - U. OF ¥&SS. /AMHIRST pigel




@ -BLINK. MAC

FLASH:

OFF:

NGRRG:

NGNAME :

CENTER

», -

86-APR-76 PAGE 1 OF 4

C 1975,1976 ,

ARTHUR 1. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
SRADUATE RESEARCH CENTER
UNIVERSITY OF MRSSACHUSETTS
&nAERST, MA. 81802

FCUTINE TO TURN BLINK ON OR OFF
FRONM FORTRAN

CALL FLASH(FILE, POSITION, ON-OFF)

i e e

—

RK@:CHRRS. MRC

.

e <E~"" e E_,x‘ ol
©
[o)]

86-APR-76 PAGE 1 OF 3

C 1975,197¢

ARTHUR 1. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADURTE RESEARCH CENTER
UNRIVERSITY OF MASSACHUSETTS
AMHERST, MA. B1002

ROUTINE TO INSERT A TEXT STRING
INTO EITHER A DISPLAY OR SUB FILE

CRLL TEXTCINTEN, BLINK.LPEN, CASE, STRING, NRME, [ DNAME 1)

S S R L )

HHZIRE:
1 = ON
9 = 0OFF
TITLE BLINK
G 02L FLASH, CSNERK. HHRTS
1 . V2..,.REGOEF,. PRINT,. EXIT
&2, (RS)+ ; ENOUGH ARGS
NGARa i NOPE
“REI+, RO ; ADDRESS OF FILE
PC. HHATS s CHECK IT ouT
ce ; HHAT HWAS IT
NGNAME ;1T WAS NOT GOOD NAME
®(RS)+,RL ; GET POSITION
RS i CONVERT TC BYTE COUNT
*i,R0 ; GET ACTUAL RDDRESS
g RID+ ; ON OR OFF?
acq

STLKON, (RO

e
#2LKON, (R©®)
FC

MOV 81, R1

Jmne CSNERR

nay #4, Ry

JKe CSNERR
END

FOR SYSTEMS

s TURN ON THE BLINK BITS

i TURN OFF THE BLINK BITS

i NOT ENOUGH ARGS

i BAD NANME

NEUROSCIENCE - Y. OF MKRSS. /AMHERST elee2

L S T N S S S

.TITLE
. GLoBL
. MCALL
Lova.n.
. REGDEF
ChP
EHI
MoV
MOY
ASL
BIS
MGV
ASL
glS
MOV
ASL
BIS
Mov
ASL
nov
Mov
Moy
JSR
TST
ELT
8EQ
BGT
nov
TST
BNE

. STOP
TST
BEQ
noy
Moy
ney
MOV
JSR
TST

TEXT:

DFILE:

1s:

18$:

CHARS

TEXT, INTENS$, BLINKS, CASES, LPENS, NHATS, CSNERR

..V2..,.REGDEF,.

#6, (RS)+
NGRRG
#CHAR, R1
@(R3>+, R2

R2
INTENSCR2), R1
@/RS5>+,R2

pz
BLINK$(R2), R4
@(R5)+, P2

R2
LFPENS(R2), R1
@(RSY+,R2

re

R1, -(SP>
RS+, R3
(R3>+, RO

PC, NHATS

R1

DFILE

NGNAME

SFILE
FREE$(R®)>, Re
ONQFFS$(RO)
is

9-10(RS3)>

108

BONRANME, (R1D)+
@ R3>, (R1)+
(SP), (Ri>+

CEF)+, OLDXS(RO)

PC, STACK
CNOFFS(R®)

PRINT, . E¥IT

s ENOUGH RRGS

i NGPE

s SET UP CHAR INSTRUCTIONM
s GET INTENSITY

i GET BLINK

s GET LPEN

i GET CRSE

; SAYE CHAR INSTR

i GET STRING ADDRESS

i GET FILE NANE

+ SEE WHRT KWE GOT

i 1S IT KOSHER

51T 1S R DISPLAY FILE
i IT IS PURE POOP

s IT IS A SUB FILE

: GET FREE PTR

;s ARE THE LITES ON

i IS LP TN
i NOPE

i GET USER DNANE

3 SET CHRR WORD

i SET OLL INSTR

i STUFF IN THE BYTES

CENTER FOP SYSTEMS NEURJISCIENCE - U. OF “ASS. SANHERST 81082

98

=



CENTER FrF SYSTEMS NEURISCIENCE - U. OF MASS. /AMHERST 01002

CENTER FOR SYSTEMS NEURDSCIENCE - U. OF MASS. /AMHERST 81082

. ~ Iz -
r—xfg F,_.il < ,73‘ #_dhg 3—/\25 w%}?g Vr’"?% f‘“?% Faﬂ?a r—’zg r—ﬁgg f“'jg pa %i L %@; = %3 r‘fkég ﬁ——gﬂ r—-7§ F——fg
v
- 4 ’
L4
L]
”
@
. ~
©~
©
RKB:CHARS. MAC 86-RPR-76 PRGE 2 OF 3 RK@:CHRRS. MAC 86-RPR-76 PAGE 3 OF 3
BNE 28 NGNAME: MOV #4, R s BAD NRAME
. START Jnp CSNERR
2s RS PC
NGCLSD: MOV 82, R4 i BAD COPEN/CLOSE
Jne CSNERR
SFILE: MOV FREES(RO), R1 i GET FREE PTR
nov R1, R4 s SAYE IT FOR LATER - END
7ST OPENS(RO? ;1S THE DEF OPEN
eNE NGCLSD iBOO - HISS
TST @-18¢RS} ;IS LP ON
SEQ 5f i NOPE
nov #ONANE, (RL)+
rnov 8(RS), (R1)+ s GET USER DNAME
5% rov CEP), (RLI+ i SET CHAR MWORD
MoV (SFY+, OLDXS (RO
JSR PC, STACK ; CRAM THOSE BYTES
cmr @OFNSREC(ROD, R4 ;1S IT AN EXTENSION TO OLD S-FILE
ENE 1s i YOU BET YOUR PSH
TET -(RL)
Moy R1, @OFNSRE(RO) ;SET NEW END PTR
FTS PC
1s: STOP i STOP THE DISPLAY BECRUSE
s HE DON’T KNOW IF THIS ROUTINE
i 1S CURRENTLY ALIVE OR NOT
nov OPNSRE(R@),R3  ;GET RDDR OF END PTR
nov #DJIMP, B(R2) i SET IN DINMP
ALD #2, (R2)
nov RS, B(R3) s SET IN JUMP RDDRESS
15T -CR1) iADJUST FREE PTR
MoV R1, (R3) s RE SET END PTR
. STRRT
RTS PC i BYE - BYE
STRCK. MOVB (R2)4+, LETR s GET A CHARACTER
CHFE 8, LETR ;IS IT END OF STRING
EEC our
cHPE LETR, #100 i CHECK IF ELEGIBLE FOR CRSE MWORK
ELDS 1s
CrPE LETR, 8132
gH1 18
ADD CASES(R2), LETR ;ADD IN CASE FACTOR
18: novs LETR, (RL)+ s SET CHAR IN PLACE
€R STARCK i BRCK FOR MORE
LETR: . KORD @
ouT: 81T k1, R ;DID WE LAND ON BYTE BOUNDRY
EED FINI s NOPE
CLRB (R1)+ s EVEN THE COUNT WITH NULL BYTE
FINI:  wov R1, FREE$(RD) i SET FREE PTR ®
nav SURET, (R1)+ ~
~ CLR (R '
) eTs PL
NGAFG: hev i, R1 s NOT ENOUGH ARGS
NP CENERR
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@®
@

E E

RK@:CLOSE. MAC

88

o we W M S he w R e W M m b e w1 oW S e e % W M e

.TITLE
. GrLesL
. MCALL
Lov2..
. REGDEF
TST
BNE
nov
8R
is: Moy
28 MOV
JSR
TST
BEQ
TST
ENE

nev

CLOSSF:

JSR
hov
Mov
RED
CLR
ADD
noy
CLR
RTS
Ly
Inp

108s:

20s: . PRINT
RTS

. END

I ST S
86-RPR-76 PRGE 4 OF 1

C 1975,1976

RRTHUR I. KARSHMER

CENTER FOR SYSTENMNS NEUROSCIENCE
GRADURTE RESERRCH CENTER
UNIVERSITY OF MRSSRCHUSETTS
ANHERST, MA. 01082

ROUTINE TO CLOSE R SUB ROUTINE
DPEFINITION FROM FORTRAN -

CALL CLOSSF(NAME)

NHERE:
NAME IS IS THE NAME OF A SUB FILE,
OR IF NULL - THE SYSTEM HWILL RSSUME
THE ACTIVE SUBFILE NRME -RACTYS$-
CLOSE

CLOSSF., ACTVYSS, FILCKS, ROOMS, CSNERR, ER2$
2...,.REGDEF,  PRINT,.EXIT

(RS>+ ;00 WEHAYE A S-FILE NAME
1s i YES AND USE IT

RCTYSS, RO i NOPE - USE RCTVSS

s

(REY+, RO i USE GIVEN S-F NAME

#1,R1L iASK IF IT IS A S-F

PC, FILCKS

RL i HELL- WAS IT AN S-F

10¢ i NO GOOD

GRENS (RO i RRE ANY ROUTINE DEFS OPEN

20s ;3 IF CLOSED - HARN SO

#2.RL i SEE IF THERE IS ROOM ENOUGH
i FOR THO MORE INSTRUCTIONS

PC, ROONS

#1, OPENS(RO)
#ORET, @FREES(R®)
#2, FREES(R®)
@FREES(RO) =
#2, FREES(RD)
FREES(R@), @OPNSRS(RO)

; CLOSE THE OPEN/CLQSED BIT

iPUT IN DRET INSTR

OLOXE(R2) ; CLEAR OLD INSTR WORD
4"

84, R1 i NOT AN S-F

CSKNERR .

ER2S ; ALREADY CLOSED

fc .

CENTER FOR SYSTEMS NEURCSCIENCE - U. OF MASS /AMMERST 8iee2

€ g

RK®:DJSR. MAC

e S T T e

. TITLE
. GLOBL
. GLOBL
. MCALL
LLove..
. REGDEF
CHF
ENE
Moy
JSR
TST
BEQ
BGT
nov
CLR
nay
" HOVB
SHAB
“ove
MOV
Moy
noy
JSR
TST
EBEQ
TS7
’ ENE
. ETOP
Moy
MOV
noy
ADD
"oy
HOY

SUBJHP:

13s:

41s:

e

™
|

86-APR-76 PRGE & OF 2
C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESERRCH CENTER .
UNIVERSITY OF NMASSACHUSETTS
AMHERST, MA. 1002

PICTURE FILE FROM THE MAIN DISPLAY FILE
CALL SUBJMP(FILE, SFILE, ROUTINE NAME)

NG ACTIVE NAMES ARE ASSUMED
THE LINKAGE MAY BE FROM

DISPLAY FILE TO SUB-FILE
OR

SUB-FILE TD SUB-FILE

DJSR

SUBJMP, FILCKS, ACTYDS, ACTYSS
HHATS, CSNERR ‘

.. ¥2..,.REGDEF, . PRINT, . EXIT

(RS)Y+, 23 i ENDUGH ARGS?

NGRRG i NOPE

(RS>+, R0 i GET FIRST NANME

PC., HHATS s FIND OUT NHRT (T IS

R1 sKAS IT 0K

NGKIND i NHRT CRAP

208 ;IT IS A SUB-FILE

RO, R3 iIT’S A D-FILE- GET AT IT
OLDNS (RO

(RSY+, R4 s GET ROUTINE NANE
B(RS)>+, 5es8 i BUILD ROUTINE NARNE

Sos

#;.508

ces., R2

#-1, R4 i SET UP FOR NRME SEARCH
R4, RO

PC,FILCKS

el ’ i WAS IT 0K?

NGKIND i NOPE

ONIFF$(R3) iARE THE LITES ON
4is

i TURN THEHW OFF

; GET FREE PTR INTO OFILE
i SET UP SUE JunmP

i SET UP FOR . +4

FREES(R3)., RS
#DJER. (R1)+
R1, (R1LD

84, (RL)+

P2, ¢pids

; SUB ROUTIME ADDRESS
RUPET, (R1D+ a

CENTER FGR SYSTEMS KEURCSCIENCE -~ U. OF MASS. /AMHERST eie@2

88
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R¥@.DJSR. MQC 86~-APR-76 PAGE 2 OF 2 RK®:DRWREL. MAC 86-APR-?76 PRAGE 4 OF 2
CLR (RL) i
sug #2, R4 JRESET FREE PTR i
MOV R1. FREES(R3) 5 C 1975, 1976
TST CNOFF$C(R3) ;LITES ON ;
EHNE a2s . J ARTHUR I. KARSHMER
. START ; TURN THEM ON IF OFF ; CENTER FOR SYSTEMS NEUROSCIENCE
428 RTS FC i GRADUARTE RESEARCH CENTER
; ; UNIVERSITY OF MASSARCHUSETTS
; ; RMHERST, MA. 81882
20s: nov RO, R3 i SAYE S-FILE NAME ;
MOV (RS>+,R8 ;S~FILE 2 MNRME i
HOVB @(RS)+, 508 ;GET ROUTINE MANE i
SWAR ses ;
MOVE #°i, 508 i ROUTINE TO DRAN A LONG VECTOR FROM
Mov 58%, R2 ;GET SET FOR MAME SEARCH i A FORTRAN PROGRAM
MOV n-1, R1 i
JSR PC. FILCKS ; CALL DRAWCD-X,0-¥, FILE €, INTEN, BLINK, LINE, LFEN (.,
TST R iWAS IT 0K i ONAME 13>
BEQ NGKIND i NOPE i '
ST OFPENSCR2) ;1S DEF OPEN i TO CHRNGE PARAMETERS, THE ITEMS IN ‘[ ) SHCULD
aNE NGCLSD H BE SPECIFIED
Hov FREES(R3), R4 i GET PTR INTD S-F-1 i
MoV R4, 51§ i SAYE FREE PTR . ;
MoV #DJISR, (R4I+ ; SET UP SUNMP : . TITLE DRHREL
noy R4, (R4) JSET UP ., +4 INSTR . GLOBL DRAN, LYECT, CSNERR
A5 84, (RG> + _ .MCALL ..V2....REGDEF,.PRINT,. EXIT
noy RZ, (R$)+ ; $~F-2 ADDRESS LoV
noy #DRET, (R4)+ . REGDEF
CLR (R4 DRAW: MOV (RS>+, R - s GET NUMBER OF RRGS
sus #2. R4 cHe RO, #3 i ENOUGH?
MoV R4, FREES(R3) ;RESET FREE PTR IN S-F-1 BLT NGARG i NOPE
cup S1%, SOFNSR$C(R3) ;1€ IT EXTENDED S-FILE nov @C(RS>+, DELTAX GET DELTA X
BEQ 228 i NO noy @(RS>+, DELTRY  ;GET CELTAR ¥
. STOP : KoV RS>+, FILE ;GET FILE NAME
Mov @OFNSRS(R3>,R2 GET LAST ENTRY POINTER chp #3, RO ;DID ME GET NENW PARAMS
noy #DIMP, (R2)+ ;SET UP JUMP AROUND GARBAGE BEQ NOPE i NOPE
sue #€, R4 ; GET NEM JMP ADDR Mov @CRS)>+, INTEN ;GET INTENSITY
MoV R4, (R2> iSET ADDR IN FLACE ’ Mmov @{RS>+, BLINK i GET BLINK
CSTRRT Hov @C(RS>+, LINE iGET LINE TYPE
22s%: Moy FREES(R2Y, BOPNSRS(R3) noy @(RS)>+, LPEN
RTS PC BLE NOPE .
; MoV @C(RS)+, DNAME ;GET DISPLAY NANE
518: . HORD [} NOPE : MOV #LIST. RS
ses- "woRD @ Jup LVECT ; GO ORAM
NGKIND: MOV #4,R1L iBAD FILE NARME
INP . CSNERR NGARG: MOV 81, ke ;& OF ARGS
JMP CSNERR
NGARG: MOV #1, R4 iNOT ENOUGH ARGS
Jnp CSNERR LIST: .MWORD 8 i # OF ARGUMENTS
.WORD  DELTRX i ADDR OF D-X ®
NGCLSD: MOV 82, RL i OPEN/CLOSED .WORD  DELTAY i ADOR OF D-v O
Jnp CENERR . HMCPD  INTEN ;ADDR OF INTENSITY
3 _MORD  BLINK s ROOR OF ELINK
. END _MORD  LINE JADDR OF LINE TYPE
. WGRD  LPEYM iADDOR OF LPEN CCHMMAND
FILE: .uORD e iRDDR OF DISSLAY FILE
.HGRD  DNAME iRDDOR OF DISPLRY NARE

CENTZR FC® SYSTENS NEUROSCIENCE - U. OF MASS. /RMHERST 91002 CENTER FOF SYSTERS NEUROSCIENCE - G CF MASI /AveEFST e10el
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RXO:DRUREL. MAC 06-APR-76 PRGE 2
DELTAY: . KORD (] i VALUE OF DELTA X
DELTRY: . NORD [} i YALUE OF DELTA ¥
INTEN: 2 i DEFAULT VALUE OF INTE
BLINK: e ; DEFAULT YALUE OF NO-B
LPEN: 0 s DEFAULT VALUE OF NO-L
ONRNUE: e i VALUE OF DISPLAY NAME
s LINE: ¢} s DEFAULT LINE TYPE- <O
END

CENTER FOR SYSTEMS NEURCSCIENCE - U. OF MASS. /ANMERST

OF 2

N
LINK
PEN

LID

e1002

RK@:ECHOES. MAC

. NOECHO:

ECHO:

L S Vi

.TITLE

. GLoOBL

. MCALL

..ovae..

. REGDEF
JSW=44

BIS

RTS

BIC
MOV
. TTYOUT
RTS

. END

86-APR-76 FRSE 1 OF 1

C 1975,197¢

ARTHUR 1. KARSHMER .
CENTER FOP. SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 81002

POUTINE TO TURN OF ECHOING ON TERMINAL
FROM R FORTRAN PROGRAM AND THEN TO TURN IT
BACK ON RGAIN

CALL NOECHOD
CALL ECHO

ECHOES
NOECHO, ECHO
..V2..,.REGDEF,. TTYOUT

;s DEFINE JOB STATUS HOFD
#18100, @#JISH i SET SPECIAL MODE EITS
PC

#10100, @#8JSH ;s RESTORE JSM
#15, RO i ISSUE CARRIAGE RETURN

PC

CENTER FOR SYSTEMS NEUROSCIENCE - U, OF MASS. /RPYEPST €1602

06
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RK9:END. MARC

DRETN:

NGARG:

NGNAME :

91

N owe e e e e s v M m N w s w w w

CTITLE
. GLOBL
. PCALL
.. Y2
REGDEF
cnr
BNE
MOV
JSR
15T
86E
CLR
nov
ASL
ADD
MOV
.STOP
Moy
CLR

. START
RTS

MOy
JHP

nov
Jnp

. END

86-APR-76

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADPUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 01602

POUTINE TO KILL THE TAIL END OF
AND GIVEN DISPLAY FILE

CRLL DRETNC(FILE, POSITION)
END

DRETN., HHATS, CSNERR
..v2..,.REGDEF,. PRINT, .  EXIT

(RS>+, %2 i ENOUGH RRGS
NGARG

(R5>+,R8 i GET FILE NAME
PC, KHATS$ s CHECK IT our

R1 s SEE WNHAT IT WARS

NGHAME +NOT A D~FILE
CLOXS (RO i CLERR OLD INSTR
@(RSM+, R2 i GET CUT OFF ADD
RZ s MAKE INTO 4ORD
FC, R2

K2, FREE$(PB) i RE-SET FREE POI

#ORET, (R2)+ i SET RETURN WORD

R2)

PC i GO BACK

#1,RL i NOT ENOUGH RRGS
CSNERR

#4, R4 i BAD NAME

CSNERR

PAGE 1 OF 1

UCTION HWORD
RESS
COUNT

NTER

CENTER FOP SYSTEMS NEURGSCIENCE ~ U. OF MASS. /RMHERST 02€02

RKB:FILCHK. MAC

FILCKS:

1%:

i

SUBFIL:

is:

i

SEARCH:

e e e e e e e v e

L A Y

.TITLE
. GLOBL
. MCALL
Love..

. REGDEF
TST

BLT

BGT

CHP
BNE
Moy
RTS
CLR
RTS

14
BNE
MoV
RTS
CLR
RTS

mov
JSR

86-APR-76

C 1975,197¢

ARTHUR 1. KARSHMER

CENTER FOR SYSTENS NEUROSCIENCE
GRADURTE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
ARHERST, MAR. 81002

16

PAGE 41 OF 2

UTILITY ROUTINE USED BY FORTRAN GRAPHICS ROUTINES

JSR PC. FILCKS

ON INPUT )
(R®>= FILE NAME/ADDRESS
(R1>= -1 IF NRAME SEARCH

® IF DISPLAY FILE SERRCH
1 IF SUB FILE CHECK

(R2)>= SUB FILE MNANE

ON QUTPUT
(RB>= FILE NRME/RDDRESS
(R1>= @ IF CHECK FAILED
1 IF CHECK WRS 0K
(R2>= ADDRESS REQUESTED

FILCHK
FILCKS
.. V¥2..,.  REGDEF
R1 i WHAT TYPE OF CHECK IS IT
SERRCH 31T IS A S-F NAME SERRCH
SUBFIL ;1T IS A SUB FILE CHECK
;1T IS A DISPLAY FILE CHECK
8%, (RO ;1S IT A DISPLAY FILE®>
1is i NOPE
#1, R4 +ITS OK - PEPORTY 1IT
PC i RETURN WITH RANSMER
R1 i REPORT THE FRILURE
PC
8,8, (R®) ;1S IT A SUB-FILE
1s i NOPE
21. R i ITS 0K - REPORT !T e}
PC -
R i REPORT THE FRILUPE
PC
#1.R1 i CHECX IF Sug-FILE
PC,FILCKS i RECURSIVE CALL

CENTER FOR SYSTEMS NEUROSCIENCE - U OF MASS /AMHERST QLEPD
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RKO:FILCHK. MAC 86-APR-76 PAGE 2 OF 2

TST R4 iHRS IT OK
BEQ NOPE
MOV Re, R
APD #FIRSTS,R1 ;i HHERE TO STRART SERRCH
MOV SIZES(RB). X ;HIGH LINIT

is: CHP (RL>+,R2 +1S IT THE S-R NAME REQUESTED
BEQ YES
CHMP R1, ¥ sHAVE NE HIT THE TOP
BLT i iNOT QUITE YET

NOPE: CLR R1 s REPORT THE BRD NENWS
RTS PC

YES: KCV R1,R2 i REPORT RDRESS
ADD ¥6, R2
nmevy #4,R1 3 REPORT GOOD MEHS
RTS PC i GO HOME

X: . KORD [
. END

CENTER FCR SYSTEMS NEUROSCIENCE - U. OF MASS. /ANHERST @1682

e
F

T B £

RK@:GEXIT. MARC

BYE:

2SR A A RS R T R

86-APR-76 PRGE 4 OF 1

ROUTINE TO DO ‘R HARD EXIT FROM A GRAPHICS

i

i PROGRAM - IE- UNLINK THE SCROLLER AND RESET
i THE MONITOR
H
H

CALL BVYE

.TITLE GEXIT

.GLOBL BYE

.MCALL ..Vv2..,.REGDEF,.EXIT

.. ve..

. REGDEF :

. UNLNK i UNLINK THE SCROLLER

CLR RO i SET UP FOR HRRD EXIT
. EXIT '

. END

CENTER FOR SYSTERS NEYRQSCIENCE - U. OF NRSS. /AMHERST 819802
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RKG:GLOBAL. HAC 06-APR-76 PRGE 1 OF 2 RK@:GLOBAL. MAC 86-RPR~76 PAGE 2 OF 2

£6

93

NMDSPS .
INTENS:

LNTYPS:
BLINYS:

LPENS:
CASES:

ACTVDS .
aLTvYSse.

ER1S -

. e me e e we we S we e e M e e e e S

.TITLE
. GLOBL
. GLOBL
. GLOBL
. GLOBL
. MCRLL
Lova.

. REGDEF

. HORD
. HORD
. WORD
. WORD

KORD

. WORD
. WORD
. WORD
. RCRD
.RSCIZ
. EVEN
. ASCl12Z
. EVEN
. RSC12
. EVEN
.RSCI12
. EVEN
.ASCIZ
. EVEN
.RASCIZ
. EVEN
.ASCI2
. EVEN
. RECLIZ
. EVEN

.|ascrz

LRECIZ

EVEN

.fFSC12

Seia

. EVEN

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADURTE RESERRCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. B1v02

GLOBAL SYMBOLS USED BY FORTRAN GRAPHICS
ROUTINES

AS HWELL AS THE GLCOBAL ERROR HANDLER
GLOBAL

ACTVSS, ACTVDS, INTENS, LNTYPS, BLINKS, CASES
ER1$, ERZS, ERZ$, ER4S, ERSS, LPENS

ER6S, ER7S, ERSS, EROY, ERL1OS, ERLLS

NHDSF$, CSNERR
..V¥2. .,.REGDEF,. PRINT

2 iNUN OF DISPLRY FILES
INTO, INT1, INT2, INT3

INT4, INTS, INT6, INT?

LINE®, LINEL, LINE2, LINEZ

BLKOFF, BLKON

LFOUFF, LFCN

0, 40

e

e

\HRUNG & OF ARGUMENTS PASSED\

\SUB FILE RLREADY OPEN/CLOSED\
\DISPLRY/SUB-FILE OVERFLOW\

\DISPLAY/SUB FILE NOT KNOMWN\

\OPEN SUBROUTINE DEF IN FILEN

\BRD COMMAND IN SAVE/RESTORE\N

\BAD DEVICE IN SAVE/RESTOREN

\#xSYSTEN ERROR*#\

\FILE NOT FCUND IN SAVE/RESTOREN
CL5>CL2O\*sNARNING*« X/Y YALUE OUT OF RANGE IN RELPNIN

CLS>CL23\=«NARNING** TOO MANY DISPLRY FILES -STARTED-\

TENTER FOP SYSTEMS NEUPOSCIENCE - U. OF MASS. /AMHERST e2002

ERRORS: . WORD ER1$, ER2s$, ER3$, ER4S, ERSS, ERCS
. HORD ER7S, ERBS, ER9S, ER10S, ER11$
HEADER: . ASCII <1S55€12>/+«++«FATAL ERROR«»e /<200>
. EVEN

CSNERR: .PRINT #HEADER

DEC R1 iBRING COUNT TO © BASE
ASL R1 i NAKE BYTE COUNT

MoV ERRORS(R1), R0 i GET ADDR OF NESS

. PRINT . SLET IT FLY

. UNLNK s UNLINK SCROLLER

TRAP 200 i LET FORTRAN DO IT NOM

. END

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS. /ANHERST @i2e2

€6
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K4:INIT. MAC 14-SEP-76 PRGE 1 OF 2 RK1:INIT. MAC 14-SEP-76 PRGE 2 CF 2
; MoV #";;, HERDS(RL) ;s SET HEADER WORD
; Moy #FIRSTS, FREES(RL) ; SET FREE PTK
; ¢ 1975,197¢ ACD ACTVYDS, FREES(RL) s ADD IN BASE OFFSET
; . Mav ACTYDS, SIZES(RLY i SET HIGH LInMIT
5 ARTHUR 1. KFRSHMER oY ¢<RS)+, RO !
; CENTER FOR SVSTEMS NEUROSCIENCE nMov RO, R2
. GRAEDUATE PESSARCH CENTER ASL R2 ;MAKE IT BYTE COUNT
i UNIVERSITY OF MASSACHUSETTS ADD RZ, SIZES(RLY S R2U0 IN SIZE
i “HEZRST, MA.  e1002 Mov #1, ONOFFS${FR1), i SET ON/OFF BIT
; CLR oOLDNEC(RL)
B CLR OLOYS(RL)
; Hov R1, LDFNTSC(RL) i SAVE INITIRL LOAD POINT
i ROJUTINE TO INITIRLIZE EITHER A JSR PC, CLERF
; DISPLRY OR SUE ROUTINE FILE Hov HORET, FIRSTS(RL?
; . LNKRT
; CELLED F&80M FORTREN - RTS PC
i CHLL INITSF(NAME,SIZE) NG : Hov 41, R1 i NRCNG # OF ARGS
; CALL INITDF(NAME, SIZE)D Jup CSNERR
i WHERE : CLEAR: sSuB HFIRSTS, RO
i KAXE 1S THE NAME OF AN INTEGER RRRAY ADD #6, RO
i DIMENSIONED IMN THE FORTRAN PROGRAM . ADD HFIRSTS, RL
i & Moy R1.R2
B is: CLPR (R2)+
H €IZE IS THE HNUMBER OF WORDS SPECIFIED DEC RO
H IN THE DIMENSION STRTEMENT 30T 1s
5 RTS PC
INIT
INITSF, INITDF, CSNERR, RCTVSS, ACTVDS . END
..¥2...,. mECGLEF, .  PRINT, . EXIT
(RS )+, #2 ;84 OF RRGS 0K
2 NG
e (RGN, ACTVYSS ;SET RCTIVE FILE NAME
12 (8% +, R
NV #". 5, HEADS (F 1) ;SET HEADER MANE
uoy #FIRSTE, FREESC(RL) ;FIRST FREE WORD .
] g SLTYSS, FFEES(RL) i ADDR OF FREE PTR
[ ZT7VvES, SIZES(RLY
: LR L
f2, R2
RZ ;MAKE 1T BYTE COUNT
k2, SIZES(RL) ;HIGH LIMIT OF FILE
L, 2FPENSCRY) ; SET CLOSED BIT
s CLEAR OLD X POSITION
;CLAES OLD ¥ PCSITION .
i SAYE INITIRL LQART RODRESS
JRLL DUNE MITH S-FILE
BZ. 38> i ENCUGH ARGS
NS
(RS, &2TYDS JSET AZTIVI NRMESRDDR
fET e, B
SINTER €78 CveTEMS NEUROSCIENCTE - U, OF MO3S ['OMHERST pilee2 CENTE® F0R SYSTIMS HEURCSCIZNCE - L. OF MRES. LPRYSERET giiil
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RKE@:LGRAPH. FOR 06-RPR-76 PRGE 1 OF 2 RKO :LGRAPH. FOR . 86-RPR-76 PRAGE 2 OF 2
SUBROUTINE LNGRPHCARRAY, IMAX, JMAX, IUNIT, JSIZE, c
1 INTEN, IBLNK, LINE, LINEX, LINEY, IX, IV, CALL TEXTCIAXINT, IRXEBLK, 8,0, LL, NAME)
2 IRXINT, IA¥BLK, IRXLIN, CALL APNT(IX-ISCARLE, IY+LINEY-IDOMWN, -1, B, B, NRNE)
3 NAME., 1SIZE, MESAG, YHI, YLO, IFLASH) CALL TEXTCIRXINT. IAXSLK, 8, 8, LH, NRNE)
DIMENSION ARRAY(1MRY, JHAX), NARMECISIZE), LHC44), LLC1L), CALL APNTC(IX, I¥-2«IDOWN, -1, 8, 8, NANE)
< LECL1) CALL TEXTCIAXINT, IRXEBLK, @,0,’0;’, NANE)
INTEGER SEMI CALL APNT(IX+LINX-2%IDOWNN, 1¥Y-2«IDOKNN, -1, 8, 8, NRME)
IN CALL TEXTCIRXINT, IRXELK, 8, 0, LB, NRHE)
C-=-=->PUT SEMI-COLONS ON END OF STRINGS FOR TEXT ROUTINE [
c C-~==>PUT USER’S MESSAGE ON SCREEN
DRTP SEMI/ i’/ c
DO 1 1=1,11 CALL APNTCIX, IV-4%x1DOWN, -1, 9, 8, NRME)
LLCIY=SEN] CALL TEXTCIAXINT, IAXELK, 0, €. NESAG, MAME)
LBCI>=SEN] ¢
. LHCI>=SEN] g-—--)COMPUTE RANGE AKD PLOT 2EPO LINE IF ANY
o
C-=-=-=>SCNE CONSTRNTS USED IN SUBROUTINE RANGE=FLOAT(LINEY)/(YHI-XLO)
¢ IF(XL0. EQ. . 8@> GO TO So@
ISCRLE = 150 t#«X POS OF SCRLE NUMBERS IF(XLO. GE. 8. 02C01)G0 TO See
IDOKN = 20 tx«OFF SET FROM TOP OF Y RXIS IFC(XHI. LE. 0. 8001560 T0 S0€ '#«NO 2ERO LINE
c HID=ABS(XLO)«RANGE '#«+2ERO LINE POUSITION
C~--->SEE IF %X LENGTH 1S PROPPER MULTIPLE OF % OF POINTS CALL APNTC(IX, IV+MID, -1, 8, &, NAME)
c CALL LVECTC(LINY.0. INTEN,®. 1,8, NANE)
LiNX=LINEX c
INCEN=FLOAT(LINEX)/FLORT(JSIZE)>+0. S0 C---->REPOSITION EEAM AND PLOT LINES
LINN=C¢JISI2E-1)«ILCRX c
¢ 500 CALL APNTCIX.IY.-1,0,@, NANE)
C---->DERW GRAPH 20X CALL LYECT(®, INTCCRRRAYC(IUNIT, 1)-XLO)*RANGE),
¢ 1 -1, I2LNK, LINE, 8, NANE)
IFCIAXINT LT. 8260 TO See '«%xNO0 AX1S DATA TO PLOT c
calL AFKTCIX, 1Y, -1, 6, 8, NRME) C---->MASH IN THE REST OF THE YALUES
CALL LVECTC(LINX, B, IRXINT, JAXBLK, IRXLIN, 8, NAME) c
CALL RFHTC(IX, 1Y, -1,C, 8, NARME) IFLASH=NEXT(NRMEY=-1
CALL LYECTC(E, LINEY, JAXINT, IAXBLK, IAXLIN, 8, NAME) 00 680 I=2, JSIZE
CALL AFNTCIX-1SCALE. 1Y, -1, 8,8, NRME> NEXTPT=CARRAVCIUNIT, 1)~-XL0)«RANGE -
¢ 1 CARRAY CIUNIT, I-1)-%L0D)>*RANGE
C---=2COMPUTE HIGHS AND LONS 609 CALL LVECTUINCRX, NEXTPT, INTEN, IBLNK, LINE, 8, NRME)
o RETURN
XHI=¥H1 END
XLO=YLC
IFUXHI. NE. @, 80. CR. XLO. NE. 0. 88)G0 TO 15
XHl=1 CRE-18
¥LO=1. €OE+1D
PO 160 !=1,JS12E
N¥=ARRAYCIUNIT, 1)
IF (X. GT. XHI>XHI=X
IF (X.LT. XLOYXLO=X
1e0 CONTIKUE
c
C--~=>CONVERT THE HIGH AND LOKW YALUES INTO ASCI! STRINGS
€ O
258  ENCODE¢1@, 20C, LHIXHI wn
n ENIODE(AR, ZEE, LLONLD
)] 220 EGERAT FLE. 8D
ENCCDE(Q, 298, LB JSI2E
22e Fosrudragg:
C====2PLT Z2alE NU% ON THE SCREEN

CENTER FrF

w
[T}

*ETENZ NEURCSCIENCE - U. OF MRSS. /RMHERS™ 81802

. ¢
“

CENTIR FOR SYSTEMS NEUROSCIENCE - U. OF MASS /AFHERST e1ee2
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RKB:LONGY. HRC 86-APR-?76 PﬁGE 1 OF 3

F O S

14-SEP=-7€ FRGE

C 1975,187¢

&RTHUR 1. KARSHMER

CENTEP. FOR SYSTENS NEUROSCIENCE
‘URTE RESERRCH CENTER

SSITY OF NMASSACHUSETTS

ST, MR 91002

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTENMS NEUROSCIENCE
GRADURTE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MAR. 94882

RCUTINE TU DRAW LONG YECTORS

FUNTTION TO RETURN THE STRATUS OF THE IN E!T?ER DISPLAY QR SUB FILES
RY-i11 GRAFHICS SCROLLER TO A CALLING FRCM FIRTRAN VIR~
FRECaSAN, CALL FRONM FORTRAN AS:

LIk

CALL LVECT(X, Y, INTEN, BLINK, LINE, LPEN, FILE, [ DNAME 1)

. WHERE :
E FUNCTICN RETURNS:
THE FUNCTIGN RETH X & Y ARE THE DELTA X & v

J
;
H
i
’
’
H
;

e N M N e e e N e b M me we e e e S e W e e %e e % we

0
"
"
e

"n
.
(1%
"
m

o

“EURSSCIZNCE - v, COF MASS. sewuzpcy

CENTER FOF SYSTEMS NEURDS

cle

. IF 6T 1€ ON INTEN IS THE LINE IMTENSITY
a ' GT IS OFF BLINK IS & FOR M BLINK & 4 FOR BLINK
LINE 1S THE LINE TYPE
LIKKVT LPEN IS © FOR OFF, 1 FOR ON
CInNe FILE 1S THE NAME OF A DISPLAY OR
.. VZ....REGDEF SUB FILE
.TITLE LONGY
. GLOBL LVECT, HHATS, CSNERR
LINK- JLINK TO THE SCROLLER .GLOBL INTENS, BLINKS, LPENS, LNTYPS, BITSS
e#s4, R1 ;GET BOTTOM RDDRESS .MCALL ..V2..,.REGDEF,,PRINT,.EXIT
198(K1), RO ; ADD IN OFFSET .. ve,
4177377, RO s STRIP AWAY BITS - REGDEF
R iFUT BIT & IN BIT © LVECT: cnp #7, (RS>+ i ENOUGH ARGS
fo . BLE 1s
NP NGARG
zyn ' © 18 MoV B(R5), -(SP) i SAVE X
o nov @(RS>+,R8
BGE PLUSK
‘NEG RO . 5RO IS NEG SO REVERSE SIGN &
BIS #MINUS, RO i SET MINUS BITS
PLUSX: TST @2(RS) i SHOULD WE INTENSIFY
BLT 1s i1F NEG THEN NO
BIS RINTX, RO i SET INTENSITY BITS
1s: MOV @CRS5), -(SP) i SAYE ¥ POSITION
Moy @CRS)>+, RY
BGE PLUSY
NEG R i REYERSE THE SIGN
BIS #4INUS, R1
PLUSY: MOV ®LONGV, R2 i GET LONGY INSTR ©
JSR PC,BITSS e
roy ki, -(SP) i SAVE ¥ NORD
O KoV RO, -(SP) i SAYE ® WORD
o nev RZ, -(S§P) s SAVE LONGY WCRD
ney R2, THiS i SAVE INST® FOR TEST LATER
NGV RS>+, R@ 5GET FILE NAME
JeR PS, NHATS P WMAT IS IT

NCE - U DOF NASS /RWMMERST 21902
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RK@:LONGV. HAC B6-RPR-76 PRGE 2 OF 2 RKO:LONGY. MRC . 86-RPR-76 PAGE 3 OF 3
RY TST @-4(RS) ;1S LP ON
CFILE iR D-FILE BEQ Ss i NOPE
NGHRNE ;IT RIN’T NOTIN Mov SDNRME, (R1)>+
SFILE : Mov Q(RS), (RL)+ ; GET USER DNAME
DFILE: FREES(RB), R1 ~ ;GET FREE POENTER S$: JSR PC. PUSH
ONUFFE(RO) ;iARE LITES ON MoV @CPNSR$(R@>,RL GET END PTR
1s ; NOPE cup R1, R4 +1S IT ADDITION TO OLD FILE
BEQ 1es i YUP
13 8-4(KS) iLP ON? . . STOP
1cs i NOPE MoV #OJMP, (R1>+ ;SET UP DINP
b #INARE, (R1O+ MoV R4, (R1>
vy 525y, (RLI+ . START
108 JIR 2. PUSH 108 MoV FREES(RO). BOPNSR$(R®)  ; SET UP NEN END PTR
TIT TLOFFSCRO) Moy OPNSRE(FB), R4  ; ADDR OF SUB ROUTINE
ELE 23 TST (SP)y+
STaRT TST (SP)y+ iADD 4 TO SP (FOR YOU NOVICES)
2s MR CEP)+ ;POP STRCK nov THIS, CLOX$C(RB)> ;SAYE LAST INSTRUCTIONM
TeT 2313 ; POP STACK RTS PC
mov THIZ, OLDXSC(RO) ; SAVE INSTR FOR NEXT PASS
RTS e ;BYE - BYE NGARG: MOV #1, k1 i NOT ENOUGH RRGS
Jup CENERR
PUSH: Moy (SPY+. RS
cnp THIS, OLDX$CROY ;D0 WE NEED COMMAND WORD NGNAME: MOV #4, R1 i BAD NRME
2ET Y i NO~ SAME INSTR RS LAST Jmp CSNERR
R (SF3+, (R1Y+ i SET LONGV
23 . oy LSPve, (P1)4 iSET X WORD NGCLSD: MOvY #2,R1 i OPEN/CLOSED
roy WSPYe, (RLI+ ;SET ¥ WORD Jup CENERR
oy S0RET, (RL)+ :
cL® (FL) THIS: . HORD 2]
TsT -0 .
P31, FREES(RO) ; RESET FREE PTR . END
& - 5P)
el
.8 CSFY+ ;POP LONGY INSTR
zs
BITES: pav @35>+, R3 ;GET INTENSITY
TST F3 ; SHOULD WE INTENSIFY
4 18 iND - IF LT @
asL ®2
BIS INTENSCR3), R2
18- Moy #{RS)+, B2 i GET BLINK
RIL P32
21s SLINKS(R3), R2
MoV 8CRS)>+, R3 ;GET LINE TYPE .
ASL €3
34 LNTYPS(R2),R2
ngw £{35)+,R2 ; GET LPEN
REL ]2
34 LPENS(R3), R2 0
Pl F ~
l\
o
FOZES(RO), RL ; GET FREE PTPR
A TN Y} ;SAYE IT FOR LATER YUSE
CEENS{RB) ;IS K DEF OFEN?
NGTLED ; 8OO

SVSTEYS “IURPCSCIENCE - L. OF MASS. /AMHERST p16002 CENTER FCR SYSTEMS NEUROSCIENCE - U. CF MRSS. /AMHEPST @i9e2
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PK@:LPEN4. MRC

98

o e he w W e e we e W s S s % % e MmN W e % % we Ne % W N e W e

.TITLE
LOBL
. MCALL
A A
. REGOEF
LPEN: TET
BEQ
MY
MoV
nov
RTS

LPINT: TST
BRE
Mov.
Moy
MY
mov
CLR
noy
noy
KoV
BIC
Moy
BIC
MOV

CENTER FOR SYSTEXS NEURQSCIENCE - U OF %ASS. AMHERST 01002

£ .

" .
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86-APR-76

C 1975,197¢

ARTHUR 1. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 01062

ROUTINE TO SET UP AND USE A LIGHT
PEN HANDLER FROM FORTRAN

CALL LPEN(LP-BUFF)

WHERE :
LP-BUFF IS R 7 WORD BUFFER

WORD CONTENTS

-1- BUFFER FLAG

-2- DISPLAY NRME

-3- UNUSED

-4- DISPLAY PROG COUNTER
=5~ DISFLAY STATUS REGISTER
-6- ¥ COORDINATE

-T- ¥ COORDINATE

LPEN1L

LPEN, CSNERR, $NR
.. ¥2..,.REGDEF, . PRINT, . EXIT

(RS)Y+ ;s ENOUGH RRGS

NGRKG i NOPE

(FS>+, LPBUF i ADDRESS OF LP-BUFF
SLPINT, @8LPYECT ;SET UP INTERUPT VECTOR
#2002, PRLPVECT+2 ; SET UP PRIORITY

PC s 60 BRCK

@LPBUF ; NERE INTERUPTS ENRBLED

RETURN iNO - SO GO BRCK

RO, ~(SP) i SAYE RO

LPEUF, R8 s GET APDRESS OF 7 WORD BUFFER
8L, (RO>+ i RESET INTERUPT FLAG

SNFE, (RO)+ i GEYT USER DNRNE FCEM VTBRSE
(R@Y+ i CLR UNUSED HWORD

eslPC, (ROI+ s GET DPC

B87.SR, (RO)+ i GET DSR

8L:3R, (RO s GET X POSITION

8175020, (RBY+
29YSR, (RO
2176298, (KO)+
(SPH+, RO

s STRIP OFF INCR BITS
s GET ¥ POSITICN

i STRIP OFF INCF BITS
i RETORE Re

S

PAGE 1 OF 2

€

——

RK®:LPEN1. MAC

c¥
RETURN: mov
RT!
NGARG: MOV
Jup
LPBUF: . WORD
. END

| SR é/ I
@€-APR-76 PRSE 2 OF 2
#1, espPC s RESTART GRAPHICS
s RETURN FROM INTERUPT
£1,R1 i PRINT ERROR
CSNERR
®
0
o

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF NASS, /RAHERST giPEl

86
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RKB:MINNAX, MAC @6~RPR-76 PAGE 1 OF 2 RK@:NINMAX, MAC

86-APR-76 PAGE 2 OF 2
3 suB 92, RL i SUBTRRCT THO
: TST RS>+ i BUMP POINTER
i C 4975,1976 ;gf <§5>+
; NEXT iU
i ARTHUR 1. KRRSHMER SE OTHER Pnsr OF ROUTINE
i CENTER FOR SYSTENS NEUROSCIENCE LISMIN: CMP (RS), 82 i ENOUGH RRGS?
; GRADUATE RESEARCH CENTER BLT BAD ;i NO GOOD
; UNIVERSITY CF MASSACHUSETTS BIC #100000, VALUE+2 i CHANGE SIGN TO POS
i AMHERST, MA. 01002 Mov 94002801, INSTR iMODIFY COLE TO BGE
; CONT: MOV (R5)>+, R1 i SAYE NUM OF RRGS
; nov 8FINI, -CSP
: _ _ NEXT:  ASL R1 . iMULT BY 2
i FUNCTION TO RETURN THE LIST POSITION RDD (RS>, R1 iRDD IN ERSE ADDFRESS
; OF THE SMALLEST/LARGEST INTEGER IN A LIST OF nov (RS), R3 i GET BASE RDDR
; INTEGERS VALUE: MOV #32267.,R2 iHI VAL FOR TESTY
i IF CALLED WITH LESS THAN 2 ARGS, @ IS RETURMED LOOP:  CMP R3,R1 i DONE WITH LoOP?
; RAN RS gﬁg ug; PTeF
; CALLED FROM FORT : (R3)>,R2 ; -
i . INSTR: BoE - ;gg NUM SMALLER/LARGER THAN La¢
i LISMINCITEM=-4, ITEM-2,..., ITEN-N) nov (R3),R2 i €
3 LISLRGCITEM-1, ITEM=2, ..., [TEN-N) ©ND: TST (R3>+ ;ng;EogEgE%ON VALUE
; BR LooP
; IN CASE OF R TIE, THE FIRST OCCURRNCE IN THE
; LIST 1S REPORTED . ouT: Moy (RS>, R3 iGET BASE ADDR
; IF THE ROUTINE 1S CALLED AS R SUBROUTINE, BOTH PLRCE: CHP R3,R1 s DONE VET
3 THE POSITION AND THE MIN/MAX YALUE WILL BE KETURNED BEQ DONE
: cHe R2, (R3) ;1S THIS THE LOK GUY
; CALL LISMAL(POS, MIN-VAL, ITEN-1, ITEN-2,..., ITEN-N> BEQ DONE iYES IT IS
; CE.L LISBIG(POS, MAX-VAL, ITEN-1, ITEN-2,..., ITEN=-N) TST (R3>+ JADD OFFSET
: BR PLACE +BACK FOR MORE
LTITLE MINFRX g
.GLOBL LISKIN, LISMAL, LISNAX, LISBIE DONE:  suB (R5),R3 i SUBTRACT ERSE ADDP
_MCRLL . .%¥2..,.REGDEF . nov R3. RO iGET POSITION CGUNT
..va.. . TST (RO>+ P INC EBY THO
. REGDEF ASR RO iDIVIVE BY Tu0
L1SBIG: Bis £200002, VRLUE+2 i CHANGE SIGN TO NEG JHp e(SP)Y+ ;GO T PE ' rne
Moy 8222491, INSTR ;MODIFY SOME CODE FINI: RTS PC O FRUFER END ROUTIHE
cHP (RS>, #4 i ENCUGH RARGS
EGE CK i YUP BAD: - CLR 4] ;i SET
BR NG ;800 " RTS PC ;:Erugﬁ&OR FLac
LISMAX: CMP (RS), #2 ; ENOUGH ARGS MCRE: MOV R8, @-4(RS) i PETURM POS NUMBER
BLT BRD i NOPE noy R2, @-2(RS> s RETURN LOW VRLyUE
g1s £22200@, VALUE+2 i CHANGE SIGN TO NEG RTS PC =E=
nov 2803481, INSTR iNODIFY SOME CODE
BR CONT ;G0 TO IT . END
LISMAL: BIC $120000, VALUE+2 i CHRNGE SIGN TD POS
Moy 022801, INSTR ;MCDIFY CODE TO BGE ©
cnp (PS), 84 i ENCUGH ARGS )
o EGE <14 syup
o NG cLE (RS ; SET ERROR FLAG
RTS o s RETURNM
°K: L 1d% BECRE, -(SP) ;MODIFY LRTER JUMP
Moy (®5v+, ®e JGET 8 OF QRrGS
CERTER FOP SVYSTEWS NEUROSCIENCE - U. OF MASS. /RMHERST 01002 CENTER FOR SYSTEMS NEUROSCIENCE -

OF MASS /AMMERST 218¢2
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RK@:MOVETO. MAC

MOVE:

NOPE:

NGARG:

r
-
w
-

e S W e M me M me A e W N M W M e e e W e Ve S

. TITLE
. GLOBL
. MCALL
Lo ve..
. REGDEF
Moy
CHP
BLT
MOV
Hov
nov
CHP
EEQ
MOV
Hoy
{3
ELE
Hov

&) ) e € ¢

86-RPR~76 PAGE 4 OF 2

C 1975,1976

ARTHUR 1. KARSHHER

CENTER FCR SYSTEMS NEUROSCIENCE
GRADPUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. eiee82

ROUTINE TO MOVE THE BERAM FROM A FORTRAN
PROGRPH BY SPECIFYING ONLY THE X AND
¥ COORDINATES AND THE DISPLAY FILE NAME

CALL MOVEC(X., Y, FILE [, INTEN, BLINK, LPEN, DNANE )
IF THE PARAMETERS IN ‘L1’ RARE SPECIFIED, THE
DEFAULT PARAMETERS WILL BE RESET,

MOVETO
MOVE, RFNT, CSNERR
.. V2..,. REGDEF,. PRINT,. EXIT

(RS>+,R9 i GET NUMBEPR OF ARGS

RO, #3 i LONER BOUND NUMBER
NGARG

B(RS>+. X i GET X POS

@(RS> >+, ¥ 1 GET ¥ POS

(RS)>+, FILE i GET FILE NAME

#2,R0 i DO HWE CHANGE PARAMETERS
NOPE iNO - IF EQUAL

Q(PS)>+, INTEN s GET INTENSITY
@C(RS>+, BLINK +GET BLINK

@CRES)+, LPEN 3 GET LPEN

NOFE iDON’T GET ONRME
@(RS)+, DNAME i GET DISPLAY NAME
#LIST, RS

APNT

#1,R1 i ¢ OF ARGS

CSNERR

7 i 8 OF ARGS

X i ADDR OF X YALUE

¥ iRDDR OF Y YALUE
INTEN ;i ACDR OF INTEN YALUE
BLINK ;i ADUR OF BLINK YALUE
LPEN ;ADOR 0F LPEN VALUE
¢ i Q5DR CF FILE NAME
DNAME ;RDUR CF [ISFLAY NAME
(-]

CENTER FOR SYSTEMS NEZUROSCIENCE - U. OF FKRSS. /AMHERST 01802

' A A S T T T T
- ¢
RK@:MOVETO, MAC 86-APR-76 PAGE 2 OF 2
v: . WORD -]
INTEN: . WORD -1 iNO INTEN AS DEFARULT
E;é:K: .ggﬁg g NG BLINK AS DEFAULT
: . WO~ iNO LPEN QS DEFAULT
DNAME: . HORD 0 ey

. END

CEHTER.FOR SYSTENS NEUROSCIENCE - y

iNO DNAME AS DEFAULT

OF FASS. /ANHERET es¢de

/

00T

L

00T
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EK3:HEXTPT. MRC

NEXT:

NGHANE :

NCGARG:

101

CENTER

e S T T T )

-
F

06-APR-76 PAGE 1 OF 1

C 1975,197¢6

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 01002

ROUTINE TO RETURN THE SUBSCRIPT OF THE
HEXT FREE HORD IN EITHER A DISPLRY
OR SuUB FILE

NEXTCFILE NAME)

IF THE FILE NAME IS NOT VALID,
f NEGATIVE RESULT IS RETURNED

.TITLE NEXTPT
. GLOBL NEXT, MHATS$, CSNERR

.MCALL . .Vv2. ... REGDEF °
R -

. REGDEF

TST (RS)+

BEQ NGARG s NOT ENOUGH RRGS

oy (RS>+, RO i GET FILE NRME/RDDRESS
JER PC, HHATS i SEE NHAT MNE GOT

TST R1

BEQ NGNRME s HON NHAT JUNK

Koy RO, RL

MOV FREE$ (R1), RO i GET NEXT FRRE PTR

Sue R1, RO i SUBTRACT BASE ADDRESS
RSR RO

INC R@

RIS PC

MOV #4,R1 ;i BAD NAME

JHp CSKERR

moy 81, R1 i NOT ENOUGH RARGS

JHP CENERR

RTS PC

. END

CP SYSTENS NEUPOSCIENCE - U. OF MASS. /RMHERST 21882

RK®:ONOFF. MRC

ONSUB:

OFFSUB:
HEXT:

LOOP:

1$:

YUP:

NOPE:

e s B B M e e M T e S e e e e N e W e e e e

.TITLE
. GLoeL
. McALL
.Loven.
. REGDEF
MOV

BR

CLR
CHP
BLT
MoV
JSR
TST
BEQ
BGT
mMov
JSR
mMov
RDD

CnpP
BNE
ST
eEQ
[, 1
eEQ
TST
ER

CHpP

.BNE

noy
TST
BF

~® T3 T3 3 T3 )

" ¢
-

-
o
- (=]
B6-APR-76 PAGE 1 OF 3

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE

GRADUATE RESEARCH CENTER

UNIVERSITY OF MASSACHUSETTS

AMHERST., MA. 91802

ROUTINE TO TURN SUBROUTINES ON OR

OFF FROM A FORTRAN PROGRAM

CALL ONSUBCFILE,S-FILE, S-F-NRNE [, FILE-MAME 1)

CALL OFFSUBCFILE,S-FILE, S-F-NRNE [, FILE-NSME )

IF JUMP IS FROM A DISPLAY FILE., THE

FOURTH PARRMETER MAY BE OMITTED.

ONOFF L2-AUG-?7S

ONSUB, OFFSUB, FILCKS, NHATS, CSNERR

..V2...,. REGDEF,. PRINT, . EXIT

82, R4 i KEY FOR DJMP SEHRCH

NEXT

R4 » KEY 'FOR DJSR SEARCH

(RSY>+, #3 ; ENOUGH RRGS

NGARG ; BOO

(RS)>+, RO i GET FIRST RRG- FILE NAME

PC. NHRTS iHHRT TYPE OF STRUCTURE IS IT

R1

NSKIND i NON WHRT SHIT

SFILE ;1T 1S R SUE-FILE

FO, R3 i SAVYR THE NAME FOR A MHILE

PC, GETNAM ;s GET NEXT NAME

k3, R1

#FIRSTS, RL

£173408, (R1) ;COLUD IT BE A DRET @?

is i NOPE

2(RL) ;COULD IT BE A DRET @

BYE ;IT IS- S0 SAY EYE BYE

FLAG(R4)>, C(R1) ;1S IT A {:JNP COR DJSK

vup i VUP —

(R1>+ 5 INCR POQINTEFR o

LoCP =

R2, 4(R1) ;16 IT THE RIGHT Jump

NOPE i NOFE

FLRGLCR4), (R1) ; CHYNGE THE INSTRUCTION
(P1>+

L OOF

CENTER FCR SYSTEMS NEUROQOSCIENCE - ¢ OF PRSS /AMSIREST @102
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RKO:ONGFF. MAC

102

BYE: RTS

SFILE: MOV
novs
SuAe
novYs
Hov
nov
JSR
TET
BEQ
MOV
JSR

LOOPL: CHP
EEG

Loor2: cCHP
BNE
TST
BEQ

is: CHf
BEQ
TET
BR

JUNP : Hov
SUR
cue
BEQ
HOV
Moy
BR

YES: CcMF
BNE
HOV

1s: TST
BR

GETNAM: nOvV
MoV
MOYVB
SHAB
MOVB
MOV -
Moy
Jse
TSsT
EEQ
RTS

NGRRG: Moy *
Jnp

E ! [ ) E— ) E i E ) éF ’
” -

06~-RPR-76 PAGE 2 OF 3
PC s CLOSE UP SHOP AND GO HOME
84(RS), N i GET NAME OF SUB PICTURE
N, NAME
NANME iSHITCH THE BYTES
#7;, NAME i COMPLETE THE NAME
NAME, R2
#-1,R4 i SET UP FOR NRME SERRCH
PC, FILCKS ;GO LODK IT UP
3-8 i S0 WHAT HAPPENED?
HGEIND s WE FOUND IT DOESN’T EXIST
R2,R2 i SAYE ADDR FOR LATER USE
PC, GETNAM 3 GET SECOND NAME SET

#260000, (R3)
Junp

#172400, (R3)
is

2¢(R3)>

BYE

FLAGC(RA)Y, (R
vES

CR2)+

LCOPL

2(R3>,R0
46, RO
R3, RO
LGor2
2C(RZ>, RO
RO, R3
LOOPY

R2, 4(R3>

1
FLAGL(R4), (R3)
(R3>+

LoorP1

(RS)>+, RO
(RS> >+, N
N, NAME
NAME
%, NANE
#-1.R1
NAME. R2
PC, FILCKS
Re

NGK IND
FL

#2. R
CSNERR

3 CHECK FOR CODE EXPANSION

s FOLLCGH POINTEKS

i CHECX FOR DRET @

i NOT VET

i LOCK FHEAD FOR DRET @

i WE FOUND THE END OF SUBROUTINE
s IS 1T A JUMP OR DJSR

i YES

i INCR POINTER

sSEE IF IT IS REAL OR PHONEY
s CHECK IF IT IS . +4 INSTR

;i IF EQUAL THEN . +4 INSTR

i GET POINTER TO EXPANDED CODE
i KEEP LOOKING

;1S THIS THE RIGHT ONE

s CHANGE THE INSTRUCTION

3 GET NRME OF FILE

i CHECK DUT THE NAME

s NAS 1T KOSHER

i NOT ENOUGH ARGS

CENTER FCR SYSYEMS NEUROSCIENCE - U. CF MASS. /AMHERST 01802

E )

RK@:ONCFF. NRC .

NGKIND:

FLAG:
FLAGL :
N:

NANE :

86-APR~76
Hov #4,R2 i BAD NAME
JMP CSNERR
DJSR, DINP
DJMP, DISR
. WORD e
. NORD 4
. END

coT

PRGE 3 OF 3

201

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS. /AMHERST g1@02
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RXO:0PEN. MAC

e e M e e B e W ome m v e s b e S % % W me e % e W we W S N

LTITLE
. GLCBL
. MCALL
LLove..
. REGPEF

OPENSF: CnP
BEQ
noy
BR

is: MoV

2% MOVB
SHAB
MOoveE
nov
"oy
JSR
TST
BEQ@
MOV
TST
EBEQ
Mev
JSR
TST
EED
cu

v

nov

sus

06-APR-76 PAGE 4 OF 2

C 1975,1976

ARTHUR I: KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. e@iee2

ROUTINE TO NAME AND OPEN A SUB~FILE
FROM A FORTRAN PROGRAN-

CALL OPENSF(FILE NAME, ROUTINE NAME)

WHERE :
FILE NANE IS THE NRME OF A
DISPLAY OR SUB-FILE

&
ROUTINE IS A SINGLE CHARRACTER
SUB ROUTINE NAME NOT ALRERADY
USED IN THRT FILE

OPEN

OPENSF, FILCKS, RCTYSS, CSHNERR
..V¥2...,.REGDEF,. PRINT,. EXIT

#2, (RS)H+ i WAS A NAME GIVEN

is

ACTVS$, RO

2s i NAME GIVEN

(R5)>+, RO

B(RSH+, 78 i CRERTE NAME RECORD
7s

#°;,7% GET USER SUPPLIED NRME

7$. R2 i CONCRTENRTE

81, RL iRSK IF RDDR 1S S-F

PC, FILCKS i GO GET THE RANSKER

RL i1S IT A S-F

21§ i NOPE

RO, R1

OPENS(RL) i ARE FILES OPEN

228 i OH YERH

8-1,R1 iSEE IF IT ALREADY EXISTS
PL,FILCKS

PL 515 IT NEW

15s i Y0U BET- SET UP HERDER
€. R2

R2, OPNSRS(R®) i 1T°S NOT NEW SO SINPLY
iPUT 1775 POINTER IN RCTIVE
s FILE sLev

44. SCPNSFS(RB)

CENTEP FCR SYSTEYS KEUPCSCIENCE - U. OF NMASS /RRNHERST @e1002

RK8:0PEN. MAC

15¢:

78:
21s:

22$:

CLR
RTS

Hoy
ADD
CLR
Moy
ADD
Moy
CLR
RTS
. WORD
MoV
JMP

Moy
JMP

. END

€0T

86-APR-76 PRGE 2 OF 2

OPENS(RO)> 1 SET OPEN BIT
PC

R2, @FREES(R®)
42, FREES(R®) ;s INCR POINTER

@FREES(RO) i CLERR END PTR

FREE$(RB), OPNSR$(RO) s MAKE ITS POINTER ACTIVE
#6, FREE$SCRO) 3+ INCR FREE PTR

FREE$(RD), POPNSR$ (RO)

CPENS(RO) s SET OPEN BIT

PC :

]

44, R iNOT R SUB-FILE

CSNERR

5 SET ITS NAME IN PLRACE

@5, Rt ;s SUBROUTINE DEF OPEN
CSNERR

€0T

CENTER FOR SYSTEMS NEUROSCIENCE - U. COF NMRSS /CMHERST £1@@2
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RK@:PICSAY. MAC-

REPLAY:

RECORD:
NEXT:

YES:

104

RESX:

B T S N A Y

. TITLE
. GLOBL
. MCALL
Love..

. REGDEF
MOV

BR

Moy

cHP
BNE
Mov
rov
cHp.
BGE
nov

cnePs
BEQ
INCB
roY
JHe

INCB
HOVE

E_,,.A\
g J

86-APR-76 PRGE 1 OF 2

C 1975,197¢6

ARTHUR I. KARSHMER »
CENTER FOR SYSTEMS NEUROSCIENCE
GRRDUATE RESERRCH CENTER
UNIVERSITY OF MASSACHUSETTS
ANMHERST, MA. 01602

ROUTINE TO SAVE A SERIES OF PICYURES FROM
A RUNNING FORTRAN PROGRAM. THE MRXIMUM NUMBER
WHICH CAN BE SAVED IS 676.

THE FILE NAHMES NWILL RUN IN SEQUENCE
FROM RAA.CSN TO ZZ.CSN

CALLED RS:

CALL RECORD(FILE-NAME, NUMBER-OF~ELEMENTS)>
CALL REPLAY(FILE-NRME, NUMBER-OF-ELEMENTS)

TC STOP WRITING AND BEGIN READING IN
THE MIDDLE OF A RUN, THE USER SHOULD
CALL:

CALL RESET
PlCsSAY

RECORD. REPLAY, RESET, SRYEDF, RESTOR, CSNERR
..¥2..,.REGDEF,. PRINT, . EXIT

8RESTOR, -(SP)
NEXT

i MODIFY SOME CODE FOR LATER
i GET TO WORK

8SAYEDF, -(SP) i MODIFY CODE FOR RECORD ENTRY
82, (RSO+
NGARG
CRS)+, NARME
@(RS)>+,SIZE

; ENDUGH RRGS

i NOPE

i GET FILE NRME
;GET FILE SIZE

SI2E, #256. ;IS IT ONE BLOCK LONG
YES iYUP IT IS
8256.,SI2E i SET IT RIGHT

FILE+L, 8432 IS IT LETTER Z YET

RESY i YES- SO RESET ALPHRBET
FILE+1 i GET NEXT LETTER
SLIST,RS i SET UP LINKAGE

8 SP)H+ PE0 7O IV

FILE i BUMP FILE NANE

#1286, FILE+ iRESET SECOND LETTER

CENTER FOR SYSTENS NEUROSCIENCE - U. OF HASS. /RMHERST 91082

e

£

—

RKO:PICSAY. NAC

RESET:

NGARG:

LIST:
NAME :

FLAG:
S12E:;
HERD :
FILE:

JE—-")

. .
L]
=
.. o
oD
86-APR-76 PAGE 2 COF 2
BR YES s BACK FOR MORE
MOVE #1041, FILE sRESET FILE NAME COUNTE®R
MOVB  #100. FILE+1
CLR FLAG s CLEAR ENTRY FLAG
RTS PC ’
Mov 81, R ;% OF ARGS
JHP CSHERR
_MORD 3 s NUNBER OF ARGUMENTS
_NORD @ i ADDRESS OF FILE
_HORD  SIZE ; RODRESS OF SIZE
.HORD  HEAD s ADDRESS OF FILE NAME
LHORD @ s EMTRY FLAG
CWORD @ iSIZE OF DISPLAY FILE
JASCIT /RKL:/ i DEVICE NANE
.BYTE 101, 1e@8, ?3
. EVEN
. END
f—
o
B

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MRSS. /AMHERST ez



105

RK@:POINT. MAC

RPNT :

is:
28

25s:

3s:

308

FRVIS ]

318:

e T T T

. TITLE
. GLOBL
. GLOBL
. MCALL
L2
RESGDE
cmp
BLE
JMP
MOV
CLR
JSR
TST
BNE
Jme
BGT
nov
TeT
ENE
. STOP
MOV
ioy
HOY
TST
BEQ.
bl
MoV
AdD
TST
MoV
nov
TeT
[35
g:s
e

roy

F

06-RPR-76

C 1975,1976

ARTHUR 1.

PAGE 1 OF 3

KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESERRCH CENTER
UNIVERSITY OF MASSACHUSETTS

ANHERST, MNR.

810082

ROUTINE TO CREATE A POINT C(INRTENSIFIED
OR UNINTENSIFIED)> IN A DISPLRY FILE

FROM FORTRAN

IF THE POINT IS NOT TO BE INTENSIFIED,
THE USER SHOULD SPECIFY A NEGATIVE
NUMBER FOR INTENSITY

CALL APNT(X.Y., INTEN, BLINK, LPEN, NAME, [DNANE )

FOINT

APNT, ACTVDS, INTENS, BLINKS, FILCKS
CSNERR, WHRTS, LPENS

. Va..,.REGDEF,.

#6, (RSH>+
is

NGRRG

10. (R5)>, R0
<1

PC, HHATS
R1

25s

NG

cos

#1, R4
ARCFFSC(ROD
3s

FREES(R®), R4
R1, 198

R1.R3

8. (RS>

328

SUNANE, (RLD+
812. (KS), (R1)+
#4,R2

(R1)+

(LS), ~(SP)
Q(RS)+, (RL)+
e277s)

213

fINTN, =2(P1)
Q(RS)Y, ~(SP)
@RS+, (RLD+

PRINT, . EXIT

;DID USER SUPPLY ENOUGH ARGS
5 YUP

i NOPE

i USER NAME

i CHECK IF VALID NAME

s SEE IF IT IS D-F OR S-F
i0. K. ?2??

; YUP

i BAD NAME

;1T IS AN S-FILE

i SET RETURN FLRG TO D-FILE
JARE THE LITES ON

s FLICK OFF THE SHITCH
i+ GET FREE PTR
s SAYE FREE PTR

i IS LP ON
i NOPE

i GET USER DNANE
s ADJUST POINT INSTR PTR FOR LPEN

i SAYE X FOR LATER USE
i X POSITION

i SHOULD MWE INTENSIFY
i NOFE

;SRYE ¥ FOR LATER USE
+Y PCSITION

CENTER FUR SycTzMS LEURCSCIENCE - U OF MRSS. /RMHERST 21082

RK8:POINT. MAC

Ss:

135s:
16$:

qas:

19s:
20%:

443

Ses:

FIVSIX:

CENTER

Mov
MoV
BLT
ASL
BIS
MOV
ASL
BIS
Moy
ASL
BIS
CMP
BNE
May
Hov
nov
BR
Mov
MOV
CLR
sus
MOV
TST
BEQ
TST
ENE
. STRART
ST
ST
nov
RTS

. HORD
TST
BNE
CLR
BR

cnp
BNE
Mov
BR

. STOP
MOV
MOV
ALD
nov
Hoy
. ETART
Moy
AnD
Moy
ney
MOV

RIS

- ’ v
.
=
i o
* (8,
86-APR-76 PAGE 2 OF 2
@POINT, THIS 5 SET POINT INSTR
@(RS>+, R2 ; GET INTEN
g; ;DO NOT INTENSIFY
INTENS$(R2), THIS ; SET THE BITS
@(RS)+, R2 ;GET BLINK
R2
BLINK$(R2), THIS ; SET THE BITS
@CR5)+, R2 3 GET LPEN
R2 .
LPENSCR2), THIS
THIS, OLDXSC(RB) ; NEW INSTR
15$ ;PUT IN HEADER
-a(R1Y, (R3)+ i SHIFT X POS UP
-2(R1), (R3)+ S SHIFT v POS UP
R3.R1
1cs
THIS, (R3)
#DRET, (R1)+
(R1)
#2, R1 JSET FREE PTR
R1, FREES(RE)
R4 iWAS IT A S=-FILE
4as
ONOFFSCRB) SLITES ON?
43
(sPy+ i POP STACK
sPy+ i POP STACK
THIS, OLDX$(RO> ; SAVE INSTR
PC
)
OPENS(R®) i 1S THERE AN OPEN DEF
NGCLSD i NOPE
R4 s SET RETURN FLAG TO S-FILE
s
@OPNSR$(R@)>, 198 ;IS IT ADDITION TO OLD FILE
ses ;YOU BET YOUR PSK IT IS
R1, @OPNSR$(R@Y ;RESET END PTR
FIVSIX
@OPNSR$(R@), R3 ;GET ADDR OF END PTR
#OJIHP, CR3) s SET JUmP ARCUND OTHER STUFF
#2,K3
195, (R3) ., Junp RADDR
RL, @OPNSRS(R@) ;SET NEW END PTR P
w,

OFNSRS(RO®), R3
#4,R3

(EPY+, (RD)
(SPY+, -(R3)
THIS. OLDXNS(RO)
P

FOR SYSTEMS NEURODSCIENRCE - U.

: GET ADDF CF ROUTINE
iAME OF 0D ¥

+ €AVE CUFRENT ¥

i SPVE CUCRENT X

s SAYE QLD INSTR

OF RAZS. /ANHERST @1082
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... 0s-ArN-To PAGE 3 OF 3 | RKe:RELDOT.mMAC. 86-RPR-76 PRGSE 1 OF 2
t ;
; ’
23RG: MoV 81, R1 i NOT ENOUGH ARGS : ;
A CSNERR ’ ; € 1975,1976
i
. MoV . ; OPEN/CLOSED ; ARTHUR 1. KARSHMER
NGCLSD: roY CoNERR ! ; CENTER FOR SYSTEMS NEUROSCIENCE
: : 3 GRADUATE RESEARCH CENTER
. v 84, P1 1BAD NAME ; UNIVERSITY OF MASSACHUSETTS
ne: I CSNERR ; AMHERST., HA. 01002
H
THIS.  .HORD @ ;
. END ;
E ; ROUTINE TO CRERTE A POINT, INTENSIFIED
; OR UNINTENSIFIED, RELATIVE TO THE
; CURRENT BEAM POSITION
H
; THE RANGE OF THE DELTA-X AND DELTA-y
; Is: -64 CRANGEC64.
; IF A NUMEER 1S OUT OF RANGE, AN ERROR
; NESSAGE 1S PRINTED AND 0,8 IS ASSUMED
i CALL RELPNT(X: ¥, INTEN, BLINK, LPEN, FILE, { DNAME 1)
: .
H IF THE INTEN PARAMETER IS NEGATIVE., THE
; POINT IS NOT INTENSIFIED.
i
.TITLE RELDOT
. GLOBL RELPNT, RDOTS, ER10S, INTENS. BLINKS
.GLOBL LFENS, CSNERR
.MCALL ..V¥2. .,.REGDEF,.PRINT,. EXIT
.ove..
. REGDEF
RELPNT: CMP R2(RS), #62. iARE X AND ¥ IN RANGE
BGT OUTRNG
CHMP @2(RS), #-63.
BLT CUTRNG
cip @4(RS), #63.
BGT OUTRNG
cnp §4(RS), #-63.
BLT OUTRNG
BR oK 5THE #°S ARE IN RANGE
OUTRNG: . PRINT #ER18$
CLR 82(RS) s SET DELTR-X = 8
CLR #4(RS5) SET DELTA-Y = @
oK: cnp 5, (R5)+ s ENOUGH ARGS
BHI NGARG
CLR R4 sSET UP TO CREATE INSTR
MoV #(RS), ~(SP) s SAVE DELTA-X
nov 8(RS)+, R® JGET IT TO WORK ON
BGE PLUSX sEF IF POSITIVE
0 NEG Re JMAKE IT POSITIVE
o EIS sz0aen, R4 i SET MES EBITS
~ PLUSX: TST e2¢RS)> s SHOULD WE INTENSIFY
P SLY KENT i NOPE
Bis 210202, R4 JSET INTX BITS
NEXT:  AsL Re s SHIFT VALUE 7 PLACES LEFT

CENTER FOR SYSTENS NEURCSCIENCE - U. OF MRSS. /RMHERST B1@e2 CENTER FOP SYSTEMS XEUROSCIENCE - U. OF NASS /AMMERST eiee2

901
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RKB:RELDOT. MARC

ASL
ASL
ASL
ASL
ASL
ASL
BIS
MV
Moy
BSE
KEG
els
BIS
MOV
nov
BLT
ASL
e:s
MOV
SL
B!S
" : i
REL
e1s
Mov
MoV
Jnp

PLUSY:

NOINT:

HGARG: MCV

JMP

. END

107

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS. /AMHERST 818082

.

96-APR-76

R®
R®
RO
RE
RO
RO

K0, R4

@(RS), -(SP)
@(RS)+, RO
PLUSY

Fo

100, R4

RO, R4
RRELATY, R2
8(R5)+, R3
NOINT

R2

INTENS (R3), R2
8.RS)+, R3

R3
BLINKE(R3), R2
@iRS)+, R3

R3
LPENS(R3),R2
R4, -(SP)

£2, ~(SP)
ROCTS

81, P4
CSNERR

PRGE 2 OF 2 RK@:ROOM. MAC

+ SET THE BITS FOR DELTA-X
i SRAYE DELTA-Y

+»GET DELTR ¥

;1T 1S POSITIVE

sMAKE IT POSITIVE

;SET - BITS FOR DELTA-Y

;i SET DELTA-Y

; SET UP CONTROL WORD

i GET INTENMSITY

;D0 NOT INTENSIFY

3 SET INTEN BITS
; GET BLINK BITS

s SET BLINK EBITS
s BET LPEN

i SET LPEN BITS

3 SAVE DATA WORD

i SAYE CONTROL HORD

;LET SOME ONE ELSE FINISH

i NOT ENOUGH RRGS

ROCHS :

T00BIG:

R O S S S T R T T T

.TITLE
. GLOBL
. MCALL
N £
. REGDEF
HOV
MOV
ADD
cMpP
BGT
RTS

MoV
Jup

. END

CENTER FOR SYSTEMS NEURCSCIENCE - U

86-APR-76 PRAGE 1 OF 1

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF HASSACHUSETTS
AMHERST, NA. 01062

ROUTINE TO CHECK IF THERE IS ENOUGH ROOM
T0O ADD A GIVEN # OF INSTRUCTICNS TO A
DISPLAY OR SUB-FILE

CALLED BY OTHER CSM ROUTI&ES ﬁé:

PC. ROONS

JER
WHERE :
(R®)=NANE OF FILE
(R1)>=# OF INSTRUCTIONS TO BE RDDED
IF 0.K. THEN RETURN - ELSE PRINT ERROR
AND EXIT
ROOM

ROOMS, CSNERR
..¥2..,. REGDEF

FREE$(RO), R2
SIZES(RB), R3

s GET FREE POINTER
i GET DFILE SIZE

R1,R3 s RDD INSTRS TO BE RDDED
R2,R3 JHIIL THEY FIT

101G i NO GOCD

PC iALL’S HELL - GO HOME
#3., RL i SET UP ERROR MESSRAGE
CSNERR

OF MASS. /AMHERST 21082
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RK8:SI1GN. MAC

108

F S e S S T TR R

. TITLE
. GLOBL
. MCALL
..va..

. REGDEF
TST

BEQ

CLR

JSIGN:

ST
eGT
BLT
RTS
PLUS: INC
RTS
MINUS: DEC
RTS
NGARG: MOV
Jnp

. END

[ s E S S
96-APR-76 PAGE 1 OF 1

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRRDUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MAR. 01082

ROUTINE TO. RETURN THE SIGN OF AN INTEGER
VARIAELE OR CONSTATN FROM A FORTRRAN PROCRAM
CALLED AS:

INTVRR = JSIGNCIVAR)

SIGN
JSIGN, CSNERR
.. ¥2..,.REGDEF

(RS)Y+ + ENOUGH ARGS

NGARG i BAD NEMWS

RO i ZERO YALUE

2(R5> i TEST INTEGER YALUE
PLUS 3 POSITIVE YALUE
MINUS s NEG VALUE

PC

RO i SET FOR POS

P

R® i SET FOR NEG

PC N

81, RL i SET UP FOR ERROR RETURN
CSNERR

CENTER FOR SYSTENS NREUROSCIERCE - U. OF MASS. /ANHERST P1082

RKB8:SAVE. MAC

SRVEDF:
ENTER:

1s:

2%:

LOOP:

ouT:

CENTER FOR SYSTENS NEUROSCISNCE - U

D T T T T T S S S O VR U Py WY SO SRR

. TITLE
. GLOBL
. MCAaLL
. MCALL
. MCALL
-
. REGDEF
Mov
cnpP
BEQ
JnpP
mov
mov
JSR
TST
BNE
JnpP
Hoy
MOV
nov
MoV
MOVB
CMPB
BEQ

BR
MovE
CLRB
novy

. CSISPC
BCC

I S S
a 4
i »
86-APR-76 PAGE 1 OF 4
€ 1975,1976
ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRRDUATE RESERRCH CENTER
UNIVERSITY OF MRSSACHUSETTS
FMHERST, MA. 01002

ROUTINES TO SAVE AND RESTORE DISPLAY
AND SUB FILES FROM FORTRAN PROGRAMS

CALL SAVEDF (NAME, SIZE,  COMMAND STRING’)
CALL RESTOR(NAME, SIZE,  COMMAND STRING®)

WHERE :
COMMAND STRING IS OF THE FORM
XXX:YYyvey 222
XXX = R LEGAL RT-11 DEVICE
YYYYYY = R USER‘S FILE NAME
222 = AN OPTIONAL EXTENSION
C(IF 222 IS NOT GIVEN, CSN 1S ASSUMED)
SAVE
SAVEDF, RESTOR, HHATS, CSNERR
.. V2. .,.REGDEF,. CSISPC,. RERDH, . HRITH
. FETCH, . DELETE, . ENTEK, . LOOKUP, . CLOSE
. PRINT, . EXIT
BNEXTL, -(SP> ; MODIFY SOME CODE - BOO. HISS
#3, (RS)+ s ENOUGH RRGS?
is
HGARG
(RS)+, RO i GET NAME OF D FILE
RO, R4 s PROTECT IT TILL LATER
PC, HHARTS s CHECK IT our
R1 iWAS IT KOSHER
28 :
NGNAME ;B00 ON YOU THIS TIME
@(R5)>+, R i GET KHORD COUNT
R1, OLDY$(R4) i SRYE THE SIZE FOR RESTORE
#BUFF, R2 3 SET UP FOR CSISPC
(RS)+, R3 i RODR OF USER STRING
CR3)+, (R2)+ iGET A BYTE GF CONMMAND
875, -1(R2) s IS THAT ALL
ouT i YES
LOOP sNO - GET BAK TO MWORK
‘=, ~L(R2) i NO® TO FRXE OUT THE CS!
(R2) sPUT IN ZERO BYTE
SP. X . ; ERYE STACK FCINTER

SCUTSPC, BDEFLT, #BUFF JLET IT FLY
0K » 1T HORKED* OK

OF MASS SRANHERST ezag2
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RK® :SAVE. MAC 96-APR-76 . PAGE 2 OF 4 RKO:SAVE. MAC B86-APR-76 PRGE 3 OF ¢
nov X, SP JRESTORE STRCK POINTER TSTB e8s2 JEND OF FILE
78718 ess2 ;SEE WHAT WENT WRONG BEQ REDOUT ;CALL IT QUITS
BNE 18 ) : Jnp NG
nov 86, R1 1s: ADD #512., R4 3 INCR POINTEPR
BR 2s o INC RS i INCR BLOCK COUNT
1s: nov 87, R sus 8256.,X% iHOM CLOSE TO THE END
2s: JHP CSNERR " cHP #256. ., %
. BLT RERD
0K : MoV X, SP s RESTORE STACK POINTER TST R2
.FETCH 8DBUF, #DKNAN i GET THE DISK HANDLER BEQ REDOUT
BCC NEXT i IF 0K GO ON Mov X, R3
MG : nov #8.,RL ;1T NASN’T TOO GOOD CLR R2
Jne CSNERR BR READ
REDOUT: MOV (SPY+, R2 sRESTORE LOAD RDDR
NEXT: JMP @(SPY+ s THIS INSTR MAY BE CHRNGED nov LUPNT$C(R2>,R®  ;GET OLD LOAD POINT
NEXTL: .DELETE REMTARG, #18., BOUTSPC ;DELETE OLD FILE nov 2. LDPNT$(R2>  ;SET CURRENT LOAD POINT
8cC GO ;ALL WENT HELL LY RZ,R3 3GET LOAD PNT -
1STB eus2 ;LET’S SEE NHAT MWENT MRONG sus RO, R2 ;GET DIFFERENCE
BNE GO ;STILL OK
BR NG iNOT SO0 GOOD FINLOP: CMPB %75, (R2) ;15 IT A CONTROL HEADER
BEQ SEMI i YES ‘
GO: _ENTER HEMTARG, #10., 80UTSPC, #8 ; OPEN R NEN FILE cMp #DJSR, C(R2) ;1€ IT A SuB Junp
8cs NG ;1T DIDN’T MORK BEQ YOJISR
CLR RS i CLEAR BLOCK COUNTER . CHMP ROTHP, (R2) ;1S 1T A D Junp
MOV #256. ,R3 ; INITIAL BLOCK SIZE BEQ YDIMP
mov R1, % ; GET USER COUNT TST (R2)+ i INCR POINTER
LOOP1: . MKRITW MEMTARG, #10.,R4,R3,RS soB R1, FIXLOP i DEC USEF COUNT
BCS NG iNOT SO0 GOOD
apy 7512, , R4 3 INCR D-FILE PTR FIXOUT: .CLOSE #te
INC RS ; INC BLOCK COUNT RTS PC
sus 4256 , X iDEC TOTAL WORD COUNT
coP 8256. ., % ¥DJSR: TST (RZ)+ ;s INCR POINTER
ELT LOOP1 i NOT DONE YET TST (R ;1S IT R ZERO
TST Re ;1S THIS THE END BEQ F1xLOP
gED FINI ADD R3. (R2)+ ;ADD DIF TO . +4 WORD
Mgy %, R3 ; SMALLER BLOCK SIZE . ADD R3, (R2>+ ;ADD DIFF TO ADDR
cLe R1 ;SET UP END FLAG BR F1XLOP
en LOOPL ; ONE MORE TIME
YOJMP: TST (R2)+ 5 INCR POINTER
FINI: .CLCSE 818, ; CLOSE THE FILE ADD R3, (R2)+ ;ADD DIFF TO RDDR
FY PC ;GO HOME BR FIxLop -
RESTOR: MOV #REST, =(SP) ; MODIFY SONE CODE SENI: cHp 8%, (R ;15 iT DISP
Jnp ENTER i USE THE OTHER CODE BNE 1s ISPLAY FILE HEADER
) ADD R3, FREES$ (R2) iFIX FREE PTR
REST: .LOOKUP BEMTARG, #10., $0UTSPC ;DID WE GET A GDOD NRME ADD R2, SIZES(R2)
BCC . ONNARD i YUP TSY (R2)+ i INC PTR
TST8 gns2 ;LET’S SEE WHY BR FIXLOP
BEQ NG 1s: cMpP 8% 8, (R2) i1S IT R SUB FILE KEADER
Moy 89.,R1 BNE 2s
P CSNERR ADD R3.FREES(R2) ;FIX POINTERS
ONUARD : MOY #256.,R2 ; BLOCK SIZE AbD R2, SIZES(R2) .
g noy R1.% i USER MORD COUNT ADD R2. OPNSRE(R2)
— cLe PS5 i BLOCK COUNT ; sue 84, @LPUSRE(R2)
Yy R4, -(SP) ; SAYE START RODR TST (R2)+
oV 81, R2 &R FINLOP
RERAD - scapK eIMTAXG, #18.,R4, P2, RS  ; RERD R BLOCK 2s: crp -4(R2), $DRET ;1S 1T REALY Sue-PIC
BCC 1s ;1T GIDN'T NORK BEQ 108

CENTER FC: 3SySTEWMS NEUROSCIENCE - U. QOF MPSS /AMHERST @18€2 CERTER FOR SYSTEMS NZUROSCIENCE - U. OF MASS /ENHERST 21202
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RK®:SAYE. MAC

ies:
12s:

 NGARG:
NGNAME :

DXNAM:
QUTSPC:
EMTARG:

X:
DEFLT:

BUFF:
DBUF :

110

CMP
BEQ
cnp
BEQ@
BR

ADD
TST
BR

MoV
JnpP

Hov
JHP

. RADSE
. BLKH
. BLKY
. BLKN
. WORD
. RADS0
. PADSO
. RADSE
. RADSH
CBLEM
. BLKH

. ENC

CENTER FéR SYSTEMS NEUROSCIENCE - U. OF MASS. /RMHERST @182

CENTER FOR SYSTENS KEUPOSCIENCE - V.

. — . — - - \ : / : J I ’ il .
e s R A i ¢ S T oy 1T ﬁ‘ ; t{{"
f ’ ’ ' o
* - ’
4 -
[
. =
. o
06-APR-76 PRGE 4 OF 4 RK®: SCAN. MRC 86-APR-76 PAGE 1 OF 4
. =4(R2), 8DJINP ;
1% —14. ¢R2) ; C 1975,1976
* 3
13: ; ARTHUR I. KARSHMER
FIX END PTR ; CENTER FOR SYSTEMS NEUROSCIENCE
R ok iFl ; GRADUATE RESEARCH CENTER
FIXLOP ; UNIVERSITY OF MASSACHUSETTS
; AMHERST, MA. 1802
8L, R4 i # OF RARGS ;
CSNERR :
. BAD NAME ;
RenERR ; ; ROUTINE TO FIND LIGHT PEN ON R DARK SCREEN
‘ : ; CALLED FROM FORTRAN AS
’ i
gg‘ ‘ ; CALL RADARCY-BOTTOM, ¥-TOP, X-LEFT, X-RIGTH, INC.
22. ; O-FILE. X, ¥, T-DLAY)
i
;2' ; WHERE :
8 csns ; ¥-BOTTOM 1S ¥ START POSITION
sesne ; Y-TOP IS ¥ END POSITION
et ; X-LEFT IS LEFT END OF SCAN LINE
csne ; X-RIGHT IS RIGHT END OF SCAM LINE
’5 5 LENGTHSXPIGHT - X-LEFT
18 ; INC IS LIME COUNT INCREMENT
; D-FILE 1S USER GISPLAY FILE NAME
; % IS RETUKN X POSITION OF HIY
; y IS RETURN ¥ PGSITION OF HIT
; T-DLAY IS TIME DELAY IN TICKS
; )
.TITLE SCAN
.GLOBL RADAR, MOVE, LYECT, NEXT, LPEN, NOECHO, ECHO, DRETN. CENEFR
.GLOBL ITTYIN,SNOOZE, TEXT
.MCALL ..V2..,.REGDEF,.PRINT,.EXIT
v, . :
. REGDEF
RRDAR: CHP 8., (RS)+ i ENOUGH ARGS
BLE oK i 1TS 600D
IHP NGARG i 1TS BAD
oK: . MOV 81, LIST ;SET UP FCR SUBK CALL
MoV 18. (R5>, LIST+2 iD-FILE ADDR
Hov RS, RFIVE i SAVE POGINTER
Hov #LIST,RS ;ARG POINTER
JSR PC, NEXT i GET NEXT POINTER
MOV RFIVE, RS s RESTOFE POINTER
CEC kD ;DATA FOR DRETN CALL LATER
noy RE. ENDPTR SAYVE IT
RUN: MOV #3.L1ST iSET UP FOR MOVE
noy BRY, LIST+2 i % COORD =
nov RXV+2, LIST+4 iv COORD 5
nov 18. (R5), LIST+6 i DFILE
nov RS. RFIVE i SAYE POINTER
nov SLIST,RS
JSR PC. MOVE i MOVE THE BEAM
nov RFIVE, RS iRESTOPE THE FolNTER

OF MASS. SRNHERST eLde2



e Tias Tos Niias Bikas N Bios Nios Bias Bies Bies Bl Bies Bias Bia BEes Tos Bios TGS

111

RKO : SCAN. MAC

111

MOV
HOoY
nov
MOV
Moy
MOV
MOy
. MoY
MOV
JSR
nOoV

Moy
MoV
.mov
noy
JSR
MOV
Al
MoV
ASL

MOy
oV
ney
MoY
mov
Moy
JSR
MoV

TYPEIT: . PRINT

ney
MOV
MOV
JER
MOV

JER

RAIT: JSR
187
BLY

HOV
noy
sus
MoV
rey
MoV
MCY
moy
MoV
nov
Moy
RG.(‘
nov

CE”fER FCG® SvSTEIMS MEURCGSCIENCE - U. OF

86-RPR-76

#7..LIST

#ONE, LIST+2
8ONE, LIST+4
#ZERO, LIST+6
#ZERO, LIST+8,
#MESS2, LIST+1@,
10. (RS>, LIST+12
RS, RFIVE
#LIST, RS

PC, TEXT
RFIVE, RS

#L,LIST

18. (RS), LIST+2
RS, RFIVE
WLIST. RS

PC, NEXT
RFIVE, RS

#1, R0

RO, YPOS

YPOS

%3, LIST

4(RS)>, LIST+2
(RS, LIST+4
18. (RS), LIST+6
RS, RFIVE
#LIST,RS

PC, MOVE
RFIVE, RS

4MESS

81, LIST
#LIST+2,L1IST+2
BLIST. RS
PC, LPEN
RFIVE, RS

PC. NOECHO

PC, ITTYIN
Pe
WAIT

#8., LIST
@6(RS), LEN
R4¢(RS), LEN
#LEN, LIST+2
#2ERD, LIST+4
BONE, LIST+6
#2ERD, LIST+8.
#ZERT, LIST+10.
BONE, LIST+12
10. (RSY, LIST+14.
SONANE, L1ST+16.
RS, RF1VE
¢LIST.E5

PAGE 2 OF 4

s ARGS FOR TEXT CALL
i INTENSITY VALUE

s BLINK

iNO LIGHT PEN

i UPPER CRSE

i THE STRING.

i DFILE NANME

i SAVE POINTER

i PUT UP TEXT
i RESTORE POINTER

i SET UP FOR NEXT CALL
sDFILE NARNE

i ARG POINTER

i GET NEXT WORD

s RESTORE POINTER

i¥ COORD LOCATION
iSAVE IT ALSO

s CHANGE TO BYTE COUNT

i SET UP FOR MOVE CALL
4 X COORD ADDR

i¥ COORD ADDR

iD~FILE ADDR

i SAYE POINTER

i ARG POINTER

;GO TO IT

i RESTORE POINTER

i PRINT PROMPT MESSAGE

s SET UP FOR LPEN CALL

s SET UP LPEN BUFFER RDDRESS

s ARG POINTER

i TURN OFFF ECHO

i GET A CHAR
i HAS THERE ONE
3 GO BRCK AND WARIT

sSET UP FOR LVECT CRLL
i GET RIGHT END OF LINE
5SUB LEFT & GET 'LENGTH
s SET DELTA-X

i SET DELTA-¥

5 INTEN

P BLINK

i LINE TYPE

sLIGHT PEN

;D-FILE ADDR

s DISFLAY NAME

s SRVE POINTEP

s RRCUMENT POINTER

MASS /9MHERST ©£1002

RK@:SCAN. NAC

JSR
Mov

Mov
MOY
MoV
MOV
ADD
CLR

LOOP: cHP
BGT
MoV

MoV
MoV
nov
cHP
BNE
MoV
BR
SLEEP: MOV
NAP: JSR
MOV
MOV

ST
BEQ
cnp
BEQ
CLR
CONT:  ADD
er

QuT: MoV
Mov
nov
nov
Moy
JSR
KoV
JMP

HIT: Moy
Moy
nov
MOV
HOV
MoV
JSR

JSR
RTS

NGRRG: MOV
JMP

CENTER FCR SYSTEMS NEYRCSCIENCE - U.

06-APR-76

PC,LVECT
RFIVE, RS

e(R3), R
82(RS), R2
8. (RS>, R3
108. (RS, R4
YPOS. R4
LIST+2

R1, R2
our
R1, (R4>

R1, ~(SP)
RS, RFIVE
#TLIST.RS
#9..,-2(R3)
SLEEP

16. (R5), TLIST+2
NAP

82, TLIST+2
PC, SNOOZ2E
RFIVE, RS
(EP)+, R2

LIST+2
CONT
#32767. ,LIST+4

-HIT

LIST+2
R3,R1
LooP

#2,LIST

10. (R5), LIST+2
HENDPTR, LIST+4
RS, RFIVE
BLIST, RS
PC,DRETN
RFIYVE, RS

RUN

LIST+12.,842, (RS)
LIST+14.,014. (RS
82,LIST

19. (RS), LIST+2
#ENDPTR, LIST+4
#LIST, RS

PC.DRETN

PC, ECHO
PC’

81.Re
CSNERR

w L4
"

PRGE 3 OF 4

;s DRAN THE LINE
i RESTORE POINTER

i GET STHRT v POS
i GET END ¥ FOS

3+ GET INCREMENT

i GET FILE ADDK

s RDD IN OFFSET

i ENRBLE LIGHT PEN

i ARE WE DONE YET
i YUP

i UPDATE Y-POS NORD IN D-FILE

i SAVE K1

i SAYE POUINTER

i SET ARPG POINTER
i TIME DELRY GIVEM
i NOFE

s GET USER TINE

i DEFRULY TIME - 2 TICKS

i TAYE A NRP
i RESTORE POINTER
sRESTORE R1

i LPEN HIT?

i NOPE

s 1S IT PIGHT NAME
iNE GO HIT

i ENAELE LPEM

s INCE COUNTER

i BACK T0 IT

i SET UP FC® DRETN
iD=FILE NAME
sEND OF FILE WORD

iRETURN X COORD

s RETURN ¥ COORD

i SET UP FOR DRETN
s D=FILE NANME

sEND OF FILE MWORD

+ITS ALL OYER

i PRINT EFROR MESS

IT1

SEXIT TC MONITR

0F MASS. /ANHERST e10e2

1Tt



E, g € b o gy e
L Y
N
—{
~ .
RKO@:SCAN. NAC 06-APR-76
LIST: . BLKN 9.
ENDPTR: . WORD )
YPeES: . HORD 2]
LEN. . WCRD e
ZERC: . WORD -}
ONE : . HORD 1
EFIVE: . RORD -]
T DRAME: | WCRD 32767
TLIST: . WORD 1,2
XY . MORD 375.,90
MESS: . BYTE ?.7,200
. EVEN
MESS2: . RSCII /TYPE ANY KEY TO START SCAN;/
EVEN
. END

112

E—_;iﬁ—wﬁm-;:

PAGE 4 OF ¢

CENTER FOR SYSTENS NEUROSCIENCE - U. OF MASS. /AMHERST B8ie82

S T e N A S

RK1:SCBUF. MAC

SCROL:

NGARG:

SCRBUF :
YPOS:

CENTER FOR SYETEXI NZIURTSCIENCE

L S S S Ty,

. TITLE
. GLOSL
. MCALL
R -

. REGDEF

CMP
ENE
MoV
mnov
Move
KOY3
Hov
. SCROL
RTS

Moy
JHP

. HORD
. HORD

. END

A A S S
3 3
L3
[
=
N
14-SEP-76 PAGE 1 OF 1
C 1975, 1976
PRTHUR 1. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GREDURTE RESEARCH CENTER
UNIYEFSITY OF MASSACHUSETTS
RFHERST, MR,  Qloe02

TO ALLOW THE FORTRAN USER TO 80 JUST
£ AND FOSITION OF THE MONITOR SCROL
. FROM A FORTRAK FRCGRAN. THIS ROUTINE
LED pS:

CALL SCROLC(LINE-COUNT, INTENSITY, YPOS)

WHERE:
LINE-COUNT IS THE NUM2EF OF LINES
TO BE DISPLAVED ON THE SIFEZEN
INTEINSITY IS THE IKTENSITY GF THE SC{ROL
BUFFER (1-£>
VFPOS IS THE TOP FOSITION OF TH: SCREL
BUFFER.
sceurs
SCROL, CSNERR
.. Y2..,.  RESDEF
#3, (RSH>+ i EMOUGH ARGS?
NGARS i end
@85+, R i BET LINE-COUNT
B(RS>+, R ;i GET INTENEITY
rE, SCRIUF i FOYE INTC ECREUF
Ri, SCREBYLF+L’
(RS, YPOS s GET ¥ PCEITION
#SCREBUF SLET IT RIP
FC ;GO HOME
#1.RL ;s SET UP FOR ERROP MESSACGE
CENERR JLET IT FLY
-]
)
[
[
[ V]
- U COF MRASS. /FF=IPST pLial
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RK@:SLEEP. MAC 86-APR-76

C 1975, 1976
ARTHUR 1. KRRSHMER

AMHERST, MA. 01002

CALL SNOODZE(TICKS)

ITICKSCO

e b M Se me b Be e We % % Ns e %e M W G % % % W N SN

.TITLE SLEEP
. GLOBL .SNOOZE, ITICKS, CSNERR

.MCALL ..Vv2..,.REGDEF,.GTIH,.

L.v2..
. REGDEF
SNOOZE: CHMP 84, (RSY>+
BNE NGARG
_GTIM  SLIST, #TINE
MoV TIME+2,R1
suB RL, TIME+2
LOOP:  CHP TIME+2, 8CRS)
BGE ouT
_GTIN  SLIST, #TINE
SuB RL, TIME+2
BR LOOP
ouT: RTS PC
ITICKS: .GTIM  BLIST, BTINE
nov TIME, R®
RDD. TIME+2, RB
RTS PC
NGARG: MOV "R
Inp CSNERR
g LIST: .BLKH 2
i TINE: . RORD e. 9
. END

CENTER FOR SYSTEMS NEUROSCIENCE - U.

PAGE 1 OF 1

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF MASSRCHUSETTS

ROUTINE TO SUSPEND EXECUTION OF A JOB
FOR A CERTAIN NUMBER OF CLOCK TICKS.
ERCH TICK IS 1/68 TH. OF A SECOND

THE MAIXIMUM SLEEP TIME IS ABOUT

9 MINUTES OR 32767 TICKS

TO GET JUST THE LOW ORDER TICKS

PRINT,. EXIT

;i ENOUGH ARGS?

1 BOO

; GET START TIME

JGET LON ORDER TICKS

; CHECK FOR DONE YET
s MERE DONE

SGET TIME

s CHECK IT AGAIN

; TINES UP

JGET TINE BITS

3 GET LOMN ORDER TICKS
sRETURN TO CALLER

i & OF ARGS

OF MASS. /AMHERST 01682

RKO:SPACE. MAC

ISPACE:

is:
2%:

3s:

NGARG:

e e e e e e e e Me we e % % e e M e % e e %o N e W W

. TITLE
. GLOBL
. MCALL
.
. REGDEF
ST
BEQ
MOV
JSR
TST
BEQ
nov
SuB
noy
ASR
RTS
MoV
Jnp

nov
JNP

. END

06-APR~76

PAGE 4 OF &

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADURTE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 01082

ROUTINE TO RETURN THE NUMBER OF
FREE WORDS IN EITHER R DISPLAY
OR SUB FILE TO THE FORTRAN USER

CALL ISPACE(NAME)
WHERE :

NARME 1S EITHER A DISPLAY OR
SUB FILE NAME

IF NARME GIVEN IS NOT YALID, R NEGRTIVE
INTEGER IS RETURNED

SPRCE
1SPACE, WHATS, FILCKS, ACTYDS, CSNERR
..V¥2..,.REGDEF,. PRINT

(RS> + ;DID NE GET A NRME
NGRARG

(RS>+, RE i USER GIVEN NRME
PC, NHATS i WHRT IS IT

R1 iWAS IT VALID

3s i BOO

SIZES(R®Y,R1
FREES(R®), R1
R1,R0O.

RO .

PC

44, R1

CSKNERR

;s GET UPPER BOUND
i SUBTRACT CURENT PTR
s FUNCTION RETURN

i REPORT BAD NAME

81,R1 1 NOT ENOUGH RARGS
CSNERR

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF HRSS. /ANHERST 01092

€1T

€1T
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RK@:SHAPS. NAC

114

L R T T T T I A S o S S Y PR S

.TITLE
. GLOBL
. MCALL
A R
- REGDEF

NOSHAP: . LOCK
RTS

SHAP: . UNLOCK
RTS

. END

CENTER FOR SYSTENS NEUROSCIENCE - U. OF MASS. /RMHERST 81002 -

el

£

86-APR-76

C 1975,1976

ARTHUR I. KRRSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MAR. 91002

ROUTINE TO SET USR NOSWARP AND THEN TO

R SET USR SWRPPING FROM FORTRAN

CALL NOSUKAP
CALL SHAP

SHAPS
NOSKAP, SWAP

.. VY2, .,.REGDEF,.

PC

pC

LOCK. . UNLOCK
i LOCK THE USR
i G0 BACK

i UNLOCK THE USR
i BYE - BYE

. &7, ¢ e &

PRGE 1 OF 1

e

RK8:SUITCH. MAC

ISHTCH:

'Bﬁb:
NCPE:

IRDDR:

£

& ET

86~RPR-76

C 1975,1976

ISHTCHCARG)
ISHTCHO)

IADDR(YAR-NAME)

HHERE:
@=BYTE
NOT 0@ =

SOOMe M B M N e M M % % N S e we e e b e e b W % B M e S e i we me % e e We e e

.TITLE SHITCH

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESERRCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 01802

ROUTINE TO READ THE CONTENTS OF THE
SWITCH REGISTER AND EITHER RETURN
THE CONTENTS OR COMPARE THEM AGRINST-
A YALUE PASSED FROM THE FORTRAN PROGRAM

IF THE ISHTCHCRRG)> FORM [S USED.
THE VALUE RETURNED MWILL BE

1 IF THERE WRS A MATCH
e IF THERE WRSN’T R MATCH

ROUTINES TO RETURN THE RBSOULUTE
MEMORY ADDRESS OF R YARIABLE RAND
ALSO TO LOOK AT ITS CONTENTS

LOOKCMEMORY RDDR, HORD/BYTE)

NORD

. GLOBL ISKWTCH, IRDDR, LOOK, CSNERR

.MCALL ..Vv2..,.REGDEF,,

..v2..
. REGDEF

SHREG=177570@

cHp RS+, 81

BNE NOPE

cHp @(RS)+, @ESHREG
BNE BAD

MoV #1. RO

RTS PC

CLR RO

RTS PC

nov @8SHREG, R®
RTS . PC -

TST RS>+

BEQ NGBRG

HO¥ (R5>+, RO
“RTS PC

PRINT,. EXIT

;DID HE GET ANY ARGS

PAGE 1 OF 2

sNO JUST TRANSFER CONTENTS

;DOES IT WATCH
;1T WATCHES
s RETURN . THE CONTENTS

s ENOUGH ARGS
; GET ADDRESS

CENTER FOR SVSTENS NEUROSCIENCE - U. OF MASS. /AMHERST 81202

Pt

PTT
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115

f“”*ﬁ rmfj@ r'“f@ #“v?® p-jg
RKO :SH1TCH. HAC 06-RAPR-76 PRGE 2 OF 2

LOOK: 187 (R3)+ 3 ENOUGH ARGS
BEQ NGARG 3 NOPE
CLR RO
Mov @(RS>+, RL ; GET ADDRESS TO BE LOOKED AT
BIT #1,R1 i1S IT BYTE RDDRESS
BNE | BYTE i YUP - GET THE BYTE
ST @(RS)+ ;IS IT EVEN WORD BYTE REQUEST
BEQ BYTE
Mov (R1)>, RO ;LOOK AT IT
PTS PC

BYTE: Move (R1), RO .5 MOVE THAT BYTE
RTS PC

NGARG: MOV 81, R1 ;# OF ARGS
JNP CSNERR
. END

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MRSS. /AMHERST 81882

RKO:TTYIN. NRC

e e e e e e W % e W W e e e e M S e N e b e e e

.TITLE
. GLOBL
. MCALL
. MCALL
.ove..
. REGDEF
ITTYIN: TST
. TTINR
BCS
BIC
RTS

NONE : MoV
- RTS

TTOUT: TST
BEQ
CTTYOUT
RTS

NGARG: MOV
JHP

. END

06~-RPR-?6

PRGE 1 OF 1

C 1975,1976

ARTHUR 1. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESEARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 818602

ROUTINE TO INPUT CHRRACTERS FROM FORTRAN
EITHER ONE AT R TIME OR LINE AT A TINME

\

ITTYINCO)

RETURNS NITH Re=-2 IF NO CHRRACTERS
HERE AVAILABLE

ELSE THE CHAR 1S RETURNED

ROUTINE TO TYPE A CHARACTER RT A TIME
TO THE CONSOLE
CRLL TTOUTC(CHAR)

TTYIN ROUTINE

ITTYIN, TTOUT, CSNERR
..¥2. .,. REGDEF

. TTINR,. TTYOUT, . PRINT,. EXIT

(RS>
i ANY CHARS
NONE i NOPE
#177600, R0 i STRIP OFF HIGH ORDER BITS
PC i RETURN
#-2,R8. i SET FLAG
PC s RND RETURN
(RS> + ; ENOUGH RRGS
NGARG i 80O
@(RS)+ ;i SHIP OUT THE CHAR
PC B ;i GO BRACK
81.R1 i® OF ARGS
CSNERR

CENTER FOR SYSTENMS NEUROSCIENCE - U. OF MASS. /RNHERST 81662

STT

STT



RK8:VECTOR. MAC

116

O L )

. TITLE
. GLOBL
. GLoeL
. MCALL
L.va..
. REGDEF
VECT: cnp
BGT
(4,14
BLT
cnp
BGT
[, ] 4
BLT
BR

OUTRNG: JSR
RTS

ouT: CnpP
BHI
CLR
noy
nov .
BGE
NEG
BIS

PLUSX: BIS
AsL
ASL
ASL
ASL
ASL
ASL
ASL

CENTER FOR SVSTENS NEUROSCIENCE - U. OF MASS. /AMHERST 91802

- @6-APR-76

C 1975,1976

ARTHUR I. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADURTE RESERARCH CENTER
UNIVERSITY OF MASSACHUSETTS
AMHERST, MA. 01002

ROUTINE TO DRRH R YECTOR IN A GIVEN
DISPLAY OR SUBROUTINE FILE FROM A
FORTRAN PROGRAM

IF THE DELTA X AND DELTR Y YRLUES
ARE IN THE PROPER RANGE, -65(YAL(6S,
A SHORT YECTOR IS DRAHN, OTHERNWISE
R LONG VECTOR IS DRAKN.

CALL VECT(X, Y, INTEN, BLINK, LINE, LPEN, FILE., {DNAME 1)

VECTOR

YECT., LYECT, NHATS, CSNERR, INTENS
BLINKS, LPENS, LNTYPS, BITSS$, RDOTS
..V2..,.REGDEF,. PRINT, . EXIT

82(R5), #63.
QUTRNG
@2(RS), #-63.
OUTRNG
@4(RS), 863.
OUTRHNG
@4(RS), 8-63.
OUTRNG

ouT

PC, LVECT
PC 3 G0 BRCK

#7, (RO + i ENOUGH RRGS

-NGRRE

R4

@(RS), ~(SP) i SAYE DELTA X
B(RS>+,RO +GET DELTA X
PLUSX © 3IT 1S POSITIVE

RO 3175 NEG SO CHANGE THE SIGN

i SET - BIT
3 SET INTX BIT

$20000, R4
#40008, R4

R8 s SHIFT LEFT 7 PLRCES

RE
RO
RO
RO
RO
RO

PRGE 1 OF 3

s RCTUALLY DRAW A SHORT VECTOR

$GO DRAN R LONG VECTOR

RK®:VECTOR. MAC

PLUSY:

RDOTS:

DFILE:

is:

i10s%:

2%:

PUSH:

SFILE:

S8

BIS
Mov
MOV
BGE
NEG
BIS
BIsS
Moy
JSR
Moy
Mov
nov
JSKR
TST
BLT
BEQ
BR
noy
ST
BNE
.STOP
TST
BE®Q@
Mov
Moy
JSR
TST
BNE
. START
TST -
TST
RTS

MoV
noy
MoV
Mov
Mov
CLR
nov
Moy
RTS

MOV
noy
ST
BNE
ST
BEQ
nov
Mov
JSR
nov
cHpP
BER
. STOP
Hov
MoV

£ ] 7 £ L F g, &€,
. « :
L)
[
. -
[}
06-APR-76 PAGE 2 OF 3
RO, R4 s SET DELTR X
@(R3), -(SP) ; SAVE DELTA ¥
@8CRS)>+, RO s GET DELTA ¥
PLUSY
R® s REVERSE THE SIGN
#1e0, R4 3 SET - BIT
RO, R4 ; SET DELTAR ¥
8SHORTV, R2 i SET UP SHORTY INSTR
PC,BITSS ;GO SET OTHER BITS
R4, ~(SP) i SAVE DATA WORD
R2, -(SP) i SAVE SHORTY HORD
(RS)>+, RO i GET FILE NAME
PC. NHATS i CHECK IT ourt
R4
DFILE
NGNAME
SFILE
FREE$(R®), R1 .i GET FREE PTR
2NOFFS(RG) iARE THE LITES ON
$ )
@-4(RS> i 1S LPEN ON?
10% i NOPE

#DNAME, (R1)>+
@(RS), (RL)>+
PC, PUSH
ONGFF$(RO)>
2¢

(SP)+
(SP)>+
PC

(SF)+, RS
(SP), (R1)>+

(SP>+, OLDX$(R®)

(SPX>+, (R1)>+
#0RET, (R1)
2(R1)

R4, FREE$(R®)
R3, -(SP)
PC

FREES$(R®), R1
R1, R4
OPENS$(RO)
NGCLSD
@-4(RS)

Ss

#DNANE, (R1)+
B(RS), (R1)>+
PC, PUSH

@0PNSRS$(RB), R

R4, R4
ies

8DJINP, (RL)+
R4, (R1)>

i SET UP ONAME INSTR
s GET USER DNAME
s MOVE INTRS INTO PLACE

i POP STARCK

;s SAYE RETURN ADDR
i SET IN SHORTY/RELPNT INSTR

iSET OLD INSTR NORD IN STRUCTURE
s SET DATA MORD

i RESET FREE PTR

s GET FREE PTR
iSAVE IT FOR LATER USE
i 1S A DEF OPEN

;1S LP ON?
i NOPE

; GET USER DNAME
;LAY IN THE INSTRS
;GET END PTR

911

;i JUMP OYER OTHER JUNK
;s KHERE TO Jump

CENTER FOR SYSTENS NEUROSCIENCE - U. OF MASS. /AMHFRST @3RA>
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RKO:VECTOR. NAC

. START
10s: nov
Mov
acd
ADD
ADD
RTS
NGCLSD: MOV
Jup

- NGNAME: MOV
JMP

NGARG: MOV
Jne

. END

11/

3

06~-APR-76 PAGE 3 OF 3

3FLIP THAT SHITCH

FREES$(RO), EOPNSR$(RO) 3 SET NEN END PTR

OPHSR$(R®), R1

'4‘ Rl

(SPY+, (RL)+
(SPY+, -(R1)
PC

#2,RL
CSNERR

#4,R1
CSHERR

#1,R1
CSHERR

JGET OLD X & ¥

3 SAVE DELTA ¥
i SAVE DELTR X

. i OPEN/CLOSED

i BRD NRME

i NOT ENOUGH ARGS

CENTER 'FOR SYSTEMS NEUROSCXEHCé - U. OF FRSS./RHHERST ei8e2

RK@.VYTCSN. MAC. 84-MAY-76 PRGE 1 OF S

L N S S

L S R

CENTER FOR SYSTENS NEUROSCIENCE ~ U. OF XMASS /RN=ER

o [
"

LTI

-

C 1975,1976

ARTHUR 1. KARSHMER

CENTER FOR SYSTENS NEUROSCIENCE
GRADUATE RESERRCH CENTER
UNIYERSITY OF MASSACHUSETTS
FAMHERST, MR, @Leez

L T

. NLIST
.TITLE VYTHAC

YTMARC

LIBRARY OF MACRO CALLS AND MNEMONIC DEFINITIONS
FOR THE V711 CEVICE SUPPORT PACKAGE

DEC-11-0VTMA-C

24 CCTOBER 72
4 MAY 76 <CSNO>

VYTMAC 1S R LIBRARY OF MACRO CALLS WHICH PROVILDE SUFFZRT
OF THE VT11 DISFLAY PROCESSOR. THE MACROS PRODUCE (RLLS
TO THE VT41 DEYICE SUPPORT PRCKRGE, USING GLOTAL ZEFZf-
ENCES.

SFECIRL ADDITIONS HAVE BEEN MADE TO THE YTHAZ LIEBFMRY
FOR USE WITH THE CSH FORTRAN GRAFHICS SUPPORT SYSTER

HACRYO TO GENERATE A MACRO WITH 2ERO0 ARGUMENTS

LTT

T 21@e2
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‘a0
- . .
L )
e . : - o e s St o0 I AR R i G i i P, mom - Gee ¢ e e o e e micial e e s e ams & e e oo,
, ]
I8d ¥YTOSH. MAC B4-MAY=-7E i PRGE 2 OF 5 i RK@:¥YTCSN. MAC 24-MRY-76 PAGE 2 OF §
. MACRGC MAC2 NAME, CALL i
. HECRC NAME : ; MACRO LIERARY FOR VTi4:
LGLORL CALL . ; ;
JER ~TGv, CRLL : . HACo C. CLERRS, CEVINITY
L ENDN ’ : MACS <. STOPZ, CEVETOP>
CENDH . MACoe C. STRRT>, CSVSTRT>
; ) : : MACe C. SYNC>, CSS¥YNC>
i MRCRD T GENERATE R MACRD WITH ONE ARGUMENT . HECSE C. NOSYN>, CSNUSYNY
; HRCL CETATS, CEYSTPHD
oRO X Macs <. E>, CENRHED
3 b MACL <. RT2, LENSRTY
IF NE. MAc1 CORENGY S, CSYRRGVYD
b . MRCL C BLANKD, CEVELNKD
ENDC . ) } HRCL C. RESTE>, CSYESTRD
GLCEL  CARLL MACL <. STATO, {SYSTPNS
JSR %707, CaLL MACL C.LFEND, CSYLFPEND
END . MACL €. SCRCLY, C§YSCRLY
ENDA Hale <. TRACKY, CEYTRRKD
s 1100 C.LNKRTZ, CEVRTLKD
i MACRO TC GENERRTE A MACRO HITH THO OPTIONAL ARGUMENTS ) 1ACo C. UNLNK>, ($VUNLK>
© RAME, CALL
ARG, ARAZ
14
nos .
LIEF
(Le -{HT06
T
Fatx T}
%57, CALL
[} .
-
-

CENTER FCR% SYSTENS NEURCSCIENCE - U. 0F HASS. /ANHERST 2102 CEKTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS. /ANHERST 21692

8Tl
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8. ¥TCSN, MAC @4-NAY-76 PAGE 4 OF 5 RK3:VTCSN. MAC 04-MAY-TE Fog: S CF o€
, . MRXX=1777 S MAXINURM X INCR
; LNZAONIC DEFINITIONS FOR THE YTii DISPLAY PROCESSOR LRAY=1377 s MAXIKUM ¥ INCR
; ; KI1NMUS=26000 SMINUS 24 LR ¥ INCRE
D7 ; DISPLAY PRDG COUNTER 1HINUSX=20000
> ;DI3PLAY STAT REG 111tiUSY=22000
s iX STAT REG #IRISH=47600 S MARINUN % INCR
;¥ STAT REG ' HALSY=T7 S RAKINUN Y INCR
;CISPLAY JUNF 1M1SYX=20800 iNEGATIVE K INCR
iDISFLAY NOP Hisyy=160 SNEGATIVE ¢ INCK
iDISPLAY SUSROUTINE CALL ; )
;DISPLAY SUSROUTINE RETURN i SPECIAL DEFINITICHS FOF CSM E5aF=].€S
;EET NAME REGISTER i : )
;RETURN STRTUS DRTA HE&DS=0 »LIST HEAD
JETOF DISPLAY AND RETURN STATUS DATA FREES=C ;FREE POINTER POS
i STOF WECTOR ZIZES=4 , SIZE WORD
;LIGHT PEN VECTOR GPENS=S s OPEN/CLOSED FLEG
JERIFTATINE OUT VECTOR ONSFFS§=€ ; GN/OFF FLAG
] : SFNERS=10, s CURRENTLY ACYILE SUSSCJTINE
IwEIEITER MODE CLLKE=2. LOLD INSTR
kY YECTOR MODE CLTYS$=12.
it E§YTE SHIFT COUNT LDENTS=12. ; INITIAL LORD FOINT
FIRSTS=14. ;FIRST USHELE WIRD
LLIST
Lon: =11¢00e ;LGNS VECTOR MODE
,POINT MODE
;3RATH X MOLE
;GRAPR ¥ FOOE
JEILATIVE VECTCR MODE
; ITY @
,INTELSITY 7
;LIGHT FEN OFF
;LIGHT PEN ON .
i BLINK OFF
z. ;BLINK ON
L L50LID LINE
. ,L0NS DRIH
L ; SHGRT DASH
- ,DOT dacH
[ TATUS REG A
t SIFY ON LPEN BIT
L NEIFY -
: z | g
o : 0
- I ue
-
23 I3 8
. 2% ZMENT
: TCR OR POINT
SENTIS FLE SPSTEND NIJSISCIENIE - U (F ®BSS. UAKAZAST RLEd2 - CENTER FCF SYSTEFS NEUSQSCIENIE - U 17 "37f «m™-3377 [1000
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RK@:WHAT. MRC

120

S TR TR TR S

. TITLE
. GLOBL
. MCALL
B

. REGDEF

NHATS: MOV
JER
TETY
BEQ
RTS

DFTST: CLR
JSR
TET
BEQ
HOV
BADNAN: RTS

. END

CENTER FOR SYSTEMS NEURCSCIENCE - U. CF FKRSS. /AMHERST €1692

06-APR~76

C 1975,12976

ARTHUR 1. KARSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADUATE RESERRCH CENTER
UNIVERSITY 0F MASSRACHUSETTS
AMHERST, MA. 81002

ROUTINE USED BY OTHER CSNLIB ROUTINES TO
DETERNINE WHAT TYPE OF DATA STRUCTURE
IS BEING USED - A DISPLAY OR A SUBROUTINE
FILE.
ON INPUT:

(R@)=FILE NRME/RADDRESS
ON QUTPUT:

(R1)= -4 IF A DISPLAY FILE

9 IF NEITHER DISPLAY OR SUB FILE

i IF SuB FILE

WHAT
WHATS, FILCKS
..¥2..,. REGDEF

#1.R1 i SET UP FOR S-FILE TEST
PC, FILCKS s CHECK IT ouT

R1 i WAS 1T OK?

DFTST i NOT SUB-FILE KEEP CHECKING
PC ;IT IS SUB-FILE - GO BRCK
R1 i SET UP FOR D-FILE TEST
PC,FILCKS ; CHECK IT OUT

.38 ;IS IT A D-FILE

BADNAM ;1TSS NO GOOD

#-1,R1 iIT IS A D-FILE

PC i THAT’S ALL FOLKS

[ S

PAGE 1 OF &

RKO:HRTEXT. MAC

WRITE:

NOPE :
NGRARG :

LIST:

STRING:

CILE:

INTEN:
ELINK:
LPEN:
CRSE:

CEKTER FCR

T S S N

.TITLE
. GLOoeL
. MCARLL
Love..
. REGDEF
Hoy
CHMP
BLT
MoV
MoV
{2814
BEQ
Mov
Mov
Moy
Moy
TET
BLE
MoV

nov
Jne

Moy
Jie

. WORD
. HORD
. WORD
. WORD
L WIRD
. WOFD
. HORD
. WCRD

. HORD
. NORD
L RORD

. NORD

86-APR-76

C 1975,1976

ARTHUR 1. KRRSHMER

CENTER FOR SYSTEMS NEUROSCIENCE
GRADURTE RESERRCH CENTER
UNIVERSITY OF MASSACHUSETTS
RMHERST, MR. 010802

ROUTINE TO KRITE A TEXT STRING FROM
A FORTRAN PROGRAM. CALLED RS

CALL WRITECSTRING,FILE [, INTEN, BLINK, LPEN,
CASE [,DNAMEID)

HRTEXT

WRITE, CSNERR, TEXT

.. V2. ... REGVEF, . PRINT, EXIT

(R3)>+, R0 s SRYE ARG COUNT

RO, #2 i ENOUGH ARGS?
NGARG i NOPE

(RS)Y+, STRING i HOVE STRING ADDR
(RS)+, FILE i NOVE FILE ALOUR

ke, 42 i CHANGE FRAPRMS?
KOPE s NOFE

BCRS)>+, INTEN s GET INTENS1TY
@(F3)+, BLINK s GET ELINK

@(RS>+, LPEN 5 GET LPEN
@(F5)+,CASE s GET CHEE

LPEN i ANY DNAME?

NOPE s HOFE

@(RS)>+, UNAME i GET DISFLAY NANE
4LIST.RS ;s ADDR OF ARG LIST
TEXT . iGO TO IT

#1,R1

CSNERR

? ; # OF ARGS PASSED
INTEN i RODR OF INTENSITY
BLINK i RDDR OF BLINK

LPEN i PODR OF LPEM

CASE ;s ADDR COF CASE

e i ADUR OF CHER STRING
8 ; AODR OF FILE

DNAME i RD0E OF DISPLAY NANME
2 s DEFARULT INTEN VALUE
5} s CEFAULT RO-ELINK

e ;OEFAULT NO-LFPEN

5] ;i DEFRULT UFPFER CRSE

SYSTEmS NEUROSCIENCE - 1 OF mRSS /FUHESST gL2ol

PRIt AP

PRGE 1 CF 2
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N
~—4 .
RKE:HRTEXT. MAC 86-APR-76 . PAGE 2 OF 2 RK@:ZERO. MAC . 86-APR-76 PAGE 1 OF 1
DNAME: .HORD @ s DEFRAULT NO-DNAME :
_END ; C 1875,1976
i
i ARTHUR I. KARSHMER
; CENTER FOR SYSTEMS NEUROSCIENCE
; GRADUATE RESEARCH CENTER
i UNIVERSITY OF MASSACHUSETTS
; AMHERST, MA. 01802
i
; ROUTINE TO 2ERD OUT ARRAYS FROM FORTRAN
; PROGRANS- CALLED AS
; CHLL RZERO(REAL-RRRAY, LENGTH)
; CALL IZEROCINTEGER-ARKAY, LENGTH)
; CALL LZERO(LOGICAL-ARRAY, LENGTH)
.TITLE Z2ERD
.GLOBL RZERO, 1ZERD, LZERC, CSNERK
.MCALL ..Vv2..,.REGDEF,. PRINT,. EXIT
..V,
. REGDEF
RZERO: MOV #HUUL4, —(SPJ i ADDRESS OF MULT BY 4 KOUTINE
BR NEXT ;G0 TO IT
12ER0: MOV #MUL2, -CSP) i RDDRESS OF MULT BY 2 ROUTINE
BR NEXT
L2ERD: MOV #MULD, - (SP) s KO MULTIPLY
NEXT:  Chp #2, (RS>+ ;DO ME HAVE ENQUGH RRGS
BNE NGARG sNO GOOD
1ov (RS)+, R@ ;GET ADDRESS OF RRRAY
nov @(RS)+,R1 ;GET UNIT COUNT
Jne @(SP)+ ;JUMP TO FROPER ROUTINE
MUL4:  ASL R1 SHULTIPLY BY 2
MUL2:  ASL R s AND ONE MORE TIME
HUL®:  ADD RO, R1 iADD BASE TO OFFSET FOR COUNTER
DEC R1 5SET FOR ZERO EASE
LOOP:  CHP RO, R1 s ARE ME DONE YET
85T out i VES IF RE>R1
CLRB (R@>+ s 2ERO A BYTE
8P LocP
ouT: RTS PC s RETURN HOME -
NGARG: TST  (SP)e iPOP OFF INDIRECT JUMP LOCRTION
nov $1,RL s FRINT ERROR MESSRGE
. Jnp CSNERR :
. END

CENTER FO® SYSTEMS NEUSOSCIENCE - U. OF MARSS. /ANHERST 81002 ' CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS /AMHERST 0:002

12T
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CTITLE O©L-11 INPUT HANDLER Y@2-@1 UFDATE 27

3

.

-------- NOTE----SYSTEM MWAME FOR THIS HANDLER IS DI.SYS

ADAPTED (MOSTLY STOLENY FROM DEC’S FAFPERTAFPE RERDER
; HANDLER. TO KEEP IN LINE WITH STANDARD PROGRAMMING

; CONYENTIONS I ASSUME NO RESFONSIEBILTY FOR WHATEVER HMAY

; HAPPEN RS A RESULT OF USING THIS HANDLER.

—3

USE AT YOUR OWN RISK !

e e me e e ter W

:DL-41 INPUT CONTROL REGISTER DEFINITIONS
;SIMILHR TO TKS AND TKE

H e e e . - A S e % ame S St e Sn See G e W as M e e G e em e S ms o e S S

=3

DISR=175610 ; STATUS & CONTROL REGISTER
™ DIbB=175e612 ;i DATA BUFFER REGISTER
F‘ DIYEC=38@ ; bL-11E RECIEVER INTERRUPT VECTOR

5 s stk ook ok ok o ok ok ook o o ok o sk R o ok b ok ok ok ok o b ok ok ok ok ok ok ok
; CONSTANTS FOR MONITER COMMUNTICATION

t em am am oo w vt S G See mr eme eee GEe Ses Gt Sm Bee S Gee Sei Cor M Ge WU TE MM Em e e eSS eae e S5

—3

y " HDERR=1 ; MASK FOR HARD ERROR

fm MONLOK=54 CFGINTER TO EEGINNING OF RMON
OFFSET=270 COFFSET TO FOINTER TO QUE MANAGER
FS=177776 . FRUCESSOR STATUS WORD

Fm PR4=200 i PRICIRTY 4

‘ PR7=3240 i PRIORITY 7
DINTN=146 , INTERRUPT MASK

H ***************************:&:****:*‘-****
_MCALL . REGDEF
. REGDEF ; DEFINE REGISTERS

"

OLIN. MAC 28-AFR-76E FAGE 1 OF 3

CENTER FOR SYSTEMS NEUROSCIENCE - U OF MASS. /AMHERST @i062
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DLIN. MAC 2e~-AFR-7E

;**#m#***************m****m*******m***
THIS SECTION IS THE INTERFACE WITH THE RT-11
PROCESSOR. WHEN THE “SET DI LF’ COMMAND IS GIVEN

i

i “SET

;RT-11 CALLS THE HANDLER TO MEMORY AND EX
; STARTING AT OPLF

Wkl AR N T N GHkx

;DO NOT ATTEMFT TO OPTIMIZE THIS CODE UNLESS

;¥Y0U KNOW EXACTLY WHAT YOU ARE DOING
; UNDERSTAND THE SET FROCESSOR MYSELF E

; THIS CODE WORKS!

OPLF :

ASECT
. =400

I 0ON’T REALLY
UT I DO KNOW THAT

ECUTES THE CODE

WORD 1 ; FOR NO LF SET LFFALG TO 1

_RAD5® /LF /
' WORD  <OFLF-4@@>/2+100806

@

MOV #@,R3 ; FOR LF SET LFFLAG TO @
Moy RX, LFFLAG

RTS FC ; RETURN TO WHERE-EVER

CENTER FOR SYSTEMS NEURODSCIENCE - L.

OF MASS

JAMHERST @16682
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DLIN. MARC gE-HFE-VE FAGE 2 OF

5 ko ok ook ok ok o ok ok ok ol ok b sk ok ok ok ok ok o b ok ke o o o ok ok ok ok ok ok ok ok ok ok o b ok ok ok o s ok ke ok ok o o ok ok o ok ke ok

.CSECT DLIN

; ==L U A D FOINT---
iN/ \ NSNS NS ., f' '*' I I SN f. SeONS NS \'. Y Y R Y Y
i BEGINNING OF EECIDEHT HANDLER.
; WHEM THE HANDLER IS “FETCHED” THE VECTOR ADDRESS
i AND INITIAL INTERRUFT FPRIORITY ARE TAKEN FROM
; THIS SECTION. CINITIAL FPRIORITY IS 7 AND IS LOWERED
i TO FRIORITY 4 AFTER THE FIRST INTEREUFT:
LORDPT: . WORL LIVEC ; ARDR OF INTERRUFT VECTOR
. WORD DINT-. ;OFFSET TO INTERRUFT ENTRY
. HORE: FR? i PRIORITY 7
DILGE: . KHORD a i POINTER TO LAST GQUE ENTRY
DICRE: . WORD o ; FOINTER TO CURRENT QUE ENTRY

---ENT R Y FOINT-—--
N NS NS NS NSNS NS NS NS NS NS NS NS NS NS NS NS NS N
INITIAL ENTRY FOINT
RT-11 QUE MANAGER JUMFS TO THIS SECTION OF CODE
AFTER SETTING UF FOINTERS TO THE QUE ENTREIES IM
"DILRES AND ‘DICGE’ THE INTERRUPTS ARE TURNEDR ON
i HERE AND THE MWURD COUNT CHANGED TO A CHARACTER COUNT
; {IE. CHAR COUNT=WORD COUNT*Z. >, A REQUEST FOR ZERO
i CHRARACTERS IS TREATEL AS A =SEEK AND DOES NOTHING
i EXCEFT VERIFY THAT THE HANDLER IS IN COEE.

. e % e fer . e e

DI: MoV DICQE, k4 s FOINTER TO & ENTREY INMTO E4
RSL &(R4> ; MORD COUNT TO EYTE UCOUNT
BCS DIERR ;A WRITE REQUEST IS ILLEGAL
EEW® SEEK i REQUEST FOE & EYTES IS A SEEK
mov $#DINTN, @#DISE i ENAELE INT. GET A CHAER.
RTS FC ; IT/S BEEN A LONG LONELY SUMMER

---A B O K T ENTERY FOINT---
\/ N2 NS NE NS NS NS NSNS NS NS NS NS NS NS NS NS NSNS

i ENTRY FOINT FOR HEDPTING OFERATION IN FROGRESS
i USED WHEN CNTRL C IS STRUCK AND WHENEVER CALLING
i PROGRAM IS AEBORTED BY THE SYSTEHM

BER DIRBRT ; HBORTION ENTRY FOR F/E

---I NTERRUFT SERVICE-—
SN2 N NS NS N NS S NS NS NS NS NS NSNS NS NS NS NSNS
DINT: Moy @#MONLOW, ~(SF>Y ; INTO SYSTEM STRTE

JSR RS, @(SP>+ . s RETURN AT LEVEL 4
. WORD ~CCZ00-&240 i NO SCREW UFS HERE!

. MOV DICQE, 4 ;i R4 POINTS TO QUE ENTRY
ADD #4, R4 ; POINT R4 TO BUFFER ADDR
TST @4DISK i ANY ERRORS??
BMI DIEOZ i YES--TREAT AS END OF FILE!
MOVE @#DIDE, B(R4 ; FUT CHAR IN EBUFFEE
BEW &¢ ; WAS A NULL SO FORGET IT
BICE #2606, BCR4? ;STRIP PARITY BIT
TST LFFLAG i CHECK OFTION VARIAELE

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS. AAMHERST @©1@862
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DLIN. MAC 28-AFR-7E FAGE 4 OF S

ENE 1% ; NO LF CHECE!

CHMPE @CR4), #12 ;1S IT A LF?

BEG DIEOZ i YES--COMFLETE. . . !
1$: [NC (R4 + i INC BUFFER FOINTER

LEC GR4 i PECREASE EBYTE COUNT

BEQ DILONE i IF ZERO; WE’RE DONE
2%: RTS FC ;S0 LONG FOR NOW

i

-~=END OF F 1L E---

PN N NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

H

DIEO3:

- e s e e. %we

DIEOL:
DIEOF:
DIEDZ:

EOF IS DETECTEDL WHEN THE CARRIER STATUS EBIT IN THE DISE
CHANGES STATE. THE REST OF THE BUFFER IS CLEARED AND
THE LAST CHARACTER RECIEYED SHOULD EBE VALID

BIS #20600, @-6CR4> ; SET EOF IM CHANNEL STRATUS WORD
BR DIEOF

-~-BUF FER CLEGRR--

N NS N NS NS N NS NS NS NS NS NS NS NS NS NS NSNS

REST OF BUFFER IS CLEARED WHENEVER AN OFERATION COMPLETES
HITHOUT COMFLETELY FILLING THE CHARACTER COUNT REQUESTED
IE. WHENEYER ECOF OCCURS OR, LINE FEED OCCURS AND THE LINE
FEED FLAG IS CLEAER.

INC (R4 i DONT KILL ANY CHARS!

CLRE @CR4) i CLEAR REMAINGER OF EBUFFER
DEC . 2CRd43 i BECREMENT EYTE COUNT

ENE DIEO1 . i MORE?

~~=-0 FPERATTIOCN CoOMFPLETE---

PN NSNS NS NS NS NS NS NS NS NS NS NS NS NS NS NSNS

SEEK:
DIABRT:
DIDONE:

;

i \ / \ / ‘\I f" *.'1 I" ""n l"I \" !'. '." I‘l' .\'1 f" t"l ._.J .\'r l". \l l"J l"\ f,. \" ('.' l"’l l'.l I"'l 1'.. .\u s ! \'I 4 d !

DIHERR :

DIERR:

RETURNS CONTROL TO RT-11 QUE MANRGER

BIC BDINTN, @#DISE ;) TUEN OFF DL11 REACER INTERRUFT
i IN CASE WE GET AN ERROR LATER

MoV FC, R4

RDD #DICQE-. , R4 i GET ADDE OF CURRENT QUE ENTRY"

Hov GHMONLOMW, RS )

JHFP BOFFSETCRS) i TO MONITER COMPLETICMN >

---H A R D EREOR---
HARD ERROR EBIT IS SET IN THE $CSH WHENEVER A MON-
RECOYEKABLE HARDHARE ERROE IS DETECTED.
1E. HHEN SOME TYPE OF ERROR QOCCURS THAT WOULL INDICATE
THAT THE CHARACTER JUST RECIEVED IS INVALID. THE
INVALID CHARACTER [S NOT FPASSEDL TO THE CALLING FROGRAM
AND THE REST OF THE BUFFER IS MOT CLEARED
FRAMNING AND FARITY ERRORS CAUSE THIS CONDITION.
OYERRUN ERRORS FARE NQT CHECKED!'!'!

JURY #DICEE, R4 ;PUT CORRECT ADDRESS IN R4
sMOW IS OK TO SET ERREOR FLAG

BIS #HDERR, @-7F4> ; SET HARD ERRGE EBIT

BR CIDONE i AND COMPLETE CQFERATION

CENTER FOR SYSTEMEZ NEUROSCIENCE - U. OF MASS. ~AMHERST eleaz
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OLIN. MAC

Eﬁ

- LFFLAG: . WORD @
$OTPTR: . WORD @

ﬁé LDISIZE=. ~LOADFT

* . END

=3

!

1

CENTER FOR SYSTEMS

2E-AFR-FE

i FLAG FOR SET PROCESSOR
s USEDR BY RT-11 MOMNITER

HEUROQSCIENCE - U.

OF HAS

o

AAMHERST @aid@s

127
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DLOVUT. WAL 2B-AFK-7

.‘
1y

.TITLE DLOUT Yez-e81 UFDATE &

; FT-11 Ol~-41 OUTFUT HANDLER

:BASED ON DEL’3 PAFER FUNCH HANWDLER Yez-e1 3/1/74
;DEC ANL WYSELF CAS USUALY CLAIM NO RESFONSIBILTY
:FOR WHATEYER MAY HAFFPEN UFON USE OF THIS HANDLER

GOOl LUCK!
; —————— NOQTE~~--THE SYSTEM NAME FOF THIS HANDLER IS DO SYS

}

;DL-11 QUTFUT CONTROL REGISTER DEFINITIONS
i SIMILAR TG TFS AND TFE

| e e e am G e eet e o e e e e e e G et e s o e e G G B e e e et s

DOSk=175€614 ; STATUS & CONTREQOL REGIZTER

DODE=17561¢€ ; DATA BUFFER REGISTER

DOYEC=204 ; DL=-11E TEAMNSMITTER INTEREUFPT
P R R i

i CONSTANTS FOR MOMITER COMMUNICATICON

FAGE 1 OF X

YECTOR

HDERR=1 ; HASYK FOR HARD ERROER
HONLOW=54 ;POINTER TO EBEGINMING OF EMON
OFFSET=27@ ;OFFSET TO POINTERE TO GUE MAMAGEER
PS=177776 ; PROCESSOR STATUS WOERED
FR4=2Z0@ s PRICGEITY 4
PR7=Z4G s PRICGRITY 7
3 okokoR R kR Ok ROk s ok ok R ok R ki doR R ok ok Rk R bk ook bk kk
.MCALL . REGDEF
- REGDEF ; DEFINE REGISTERS
3t OK HOROK Ok S A Ok ok okok ok ok ook ok ok ok ok ok ok R ok ok ok bk bk

CENTER FOR SYSTEMS NEURDSCIENCE - U, OF MASS. AAMHERST

128
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rﬂ DLOUT. MRC Z8-AFE-7& FAGE 2 OF =
.CSECT  DLUUTH
r é ---L 0 A [ FOINT---
; '\ ‘) \ f.»' ‘\. ‘_! AN ‘_) ‘-._. l,.-‘ \,. ’.* \,‘ & "-,. ._:' "-.. '.-“ “-,I I.-" \' '.-" l\, '4-" "n_ ‘.-" \.. "" ‘\.l _.v" '\.' _.-" '\. _A-" '\.. '," \.' ',-'
s BEGINNING UF RESIDENT HANDLER
?“ Vi MHEN THE HAMNDLER IS5 < FETCHED” THE VECTOR RADDEESS
AND INITIAL INTERRUFT FRICRITY ARE TAKEN FRONM
i THIS SECTION. CINITIAL FRIOEITY IS 7 AND IS LOWERED
r“ i TO FRIORLITY 4 AFTER THE FIRST INTEREUFT:
LOADPT . . WORD DOvEC SADDE OF INT YWECTOR
. WURD DOINT - sOFFSET TO INT SERVICE
. WORLD FEY i PEIGRITY ¢
rﬂ DOLRE: . WORD @ ; POINTER TO LAST QUE ENTRY
DOCRE: . NORD  © FOINTER TO CURRENT GUE ENTRY
F —~E N T REY FOILMNT-=-
H '\. ._J '\ l’ '\ ‘.‘ \.' '..v‘ '-.,. f.~' '-..' l.-' 'v.,l fw‘ ",I .,.-' '«.,l ._." '-,. ‘.-' ".,. .,' '\,. f‘ \,‘ ‘,.~' \,‘ ',r' '\' ',r' \_. Iv' '\,. .,~' -,.. ‘,.“ '\' ','
i INITIAL ENTRY FUOLINT
fm i RT-11 GUE MANARGER JUMPS TO THIS SECTION OF CODE
; AFTER SETTING UFP FUOINTERS TO THE RUE ENMTRIES IN
i ‘DOLGE” AND “DOCRE". THE INTERRUFTS RARE TURNED ONM
rﬂ i HERE HAND THE WORE COUNT CHANGED TO A CHARACTER COUNT
i {IE. CHAR COUNT=WORD COUMT®Z. . A REQUEST TO MWRITE
i ZERD CHARACTERS WILL RESULT IM THE FIRST INTEREUFT
i BEING FROCESSED AND NO CHHARACTERS TRANSHITTELD
iﬁ (120 How COCRE, K4 JREZ POINTS TO CUERENT @ ENTEY
AsL ei{Rd2 P MORD CONT TO EYTE COUNT
ECC FOERE i A READ REBUEST IS ILLEGHL
z@ BEIS #1066, @#00OSE ; CAUSES INT. STRARTING TREHAMSFER
TS FC i BYE BYE., S0 LONG., GLOODEYE
F' i --=-H & kT EHT RY FOI N T---
NSNS NS NS N S S S8 NN Lo NSNS RS N VA
rﬂ i ENTRY FOINT FOR ABORTING OFERATION IN FROGRESS
i USED WHEN CNTRL C I& STRUCK FANL WHEMEYER CALLIMNG
i FROGRAM IS ABORTER EBY THE SYSTEN.
Im BR COCONE i ABORT BY STOFFPING
, i -w=] NTERERUFT SERVICE-
F PNA NS NSNS NS N N Y Y ST N A R Y Y NSNS NS N
DOINT: HMOY @HMONLOMW, -CSFy 5 DROP FRIORITY TO LEVEL 4
JSE RS, BCSEr+
. . WORED FR4 ; DONT LET ANYEODY SCREMW US UR!
r“‘ ¢ Mo DOCRE, K4 i FOINTER TO CUREENT @ ENTEY
ALl #e, F4 ,FOINY R4 TO BYTE COUNT
. " rsr @k4 ; ANY MORE CHARS TO OUTFRUTY
r‘ BED DODONE ;i HO-TRANSFER DONE!
INC eGR4 ; INCREWENT EYTE COUNT (IT’S NEGRTIVES
TSTE @-ifd0 ; CHECK FOR NULL CHAFR
i END OF BUFFER??
{M BEEQ DOCONE ; YES--S0 ALL DONE ERRLY!!
MOVE @Ry, BRDODE ; SEND THE DAMN CHARACTER
INC BR4 i BUMF FPOINTER
r‘ CENTER FOF SYSTEMS HEUROSCIENCE - U OF MASS. AAMHERST ol662
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DLOUT. MAC
RTS FC ; ; EL BYE BYES

H

B

iNC N/
DOERR :

;
I

PN N

DODONE :

$INPTR: . WORD a

AN ONS NS SN S NS N

130 P
/ Z8-AFPR-TE FAGE X OF X

---H A R [ ERREOER-"—-

SeONS N ;NS SN SONS NS

BIS #$HDERR, @-(R42 ; SET HARD ERRCR EIT

---0 PERATION CoOMFLETE-—-

\ i) ""- l". \ 4 ! "'- l"‘ \'- 4 : \. .'". "’u I'" \'- 4 ! \'- ' ' \. l". '\'u l"' \. 4 ! \\ 4 ' \‘- ¢ ! \'n l"l ."n I".

RETURNS CONTROL TO RT-11 QUE HANAGER

BIC #1080, @#DOSK ; TURN OFF INT. ENAELE

noy FC. R4

ADD #00CQE-. , R4 ; ADDE OF NEXT @ ENTRY POIMTER
MoV @#MONLOW, RS

JMF @OFFSETCRES? ; JMP TO QUE MAMAGER

;POINTS TO COMMON ENTRY CODE

DOSIZE=. -LOADFT

)

. END

CENTER FOF SYSTEMS NEUROSCIENCE - U, OF MASS. “AMHEEST @ie6:
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{m 131 131
Imsr,tm.r-'tm 24-AFR-7E FAGE 1 OF 2
C SQRRT. FOR
c
m G THIS PROGRAM DEMONSTRATES VARIOUS TECHNIQUES
c THAT MAY BE USED TO COMMUNICATE WITH THE CYBER-74
c- YIA FORTRAN ON THE CSN GT-44
Co
FTC THIS PROGRAM IS CURRENTLY COMPATIBLE WITH KRONOS 2. 1.1
c LEVEL 397 UNDER TELEX. THE PROGRAM SHOULD BE COMPATIBLE
c WITH THE NETWORK OFERATING SYSTEM (NOS) SCHEDULED TO COME
f@ c UP IN JUNE 1976 BUT THERE ARE NO GUARENTEES
C ,
c
{§ LOGICAL*1 LINEC181), ERR, CNTRLC(2)
ry DATA LINEZ/181%8/, ERR/0/, CNTRLC/"3, “3/
CALL ASSIGNC1@,  DI:”, 2, “RDO’, “NC’,2) 'INPUT DEVICE=UNIT 16
[m CALL ASSIGN(11, D0:7,3,*NEN’, “CC’,4) 'OUTPUT DEVICE=UNIT 11
» 4 KRITE (41, 189)CNTRLC ISEND A CONTROL C
Fﬁ REWIND 11 ' THE HARD WAY
' CALL GETSTR(10, LINE, 180) 1GET THWO LINES
CALL GETSTRC10, LINE, 100) 'AND IGNORE THEM
r‘ CALL SNOOZE(78) VGNOOZE A WHILE IN CASE
'TELEX ADDS ANOTHER LINE
CALL LZEROCLINE, 101) ' ZERO ARRAY FOR NEXT TIME
5 CALL LZEROCLINE, 181 1ZERO OUT LIME ARRAY
F’ MRITE  <44,101) ISEND A STRING
REWIND 11 'FORCE OUTPUT NOMW
CALL GETSTR(1@, LINE, 188, ERR) 'GET ANSMHER
CALL SCOMP ¢’ RERADY. *, LINE, IVAL) ' COMPARE ANSKER WITH /READY. ’
Iﬁ IF CIVALYGOTO S ‘IF IT FLUNKED TRY RAGAIN
WRITE  ¢11,1@2) ' 1SEND RNH COMMAND
F’ REWIND 11 IFORCE EMPTY BUFFER
7 CALL LZEROCLINE, 101 1 ZERO LINE ARRAY
CALL GETSTR(16, LINE. 188, ERR) 'GET A LINE FROM TELEX
. CALL SCOMP ¢’ READY. “, LINE, IVAL) 'CHECK FOR QUESTION MARK
fm IF ¢IVAL. NE. 8YGOTO 7 'IF OKAY THEM CONTINUE
' 'OTHERKWISE TRY AGAIN
{n’ie TYPE 108 'ASK FOR NUMBER
ACCEPT 104, X 'GET A NUMBER
m. WRITE  (11,18S), ¥ 1SEND IT DOWNSTRIRS
1& REWIND 11 'FORCE EMPTY BUFFER
CALL LZEROCLINE, 181 1 ZERO ARRAY FOR READ & PRINT
CALL . GETSTR(18, LINE, 180, ERR> 'GET THE ANSKER
f” TYPE 187, CLINECI), 1=1, 8@) 'TYFE IT
GOTO 10 'p0 IT AGAIN
Fm CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS. /AMHERST @1082
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SQRT. FOR 21-APR-76 PAGE 2 OF
101 FORMAT(1X, “0LD, DSQRT)
102 FORMATC(LX, “RNH’ >
ie3 FORMAT (41X, - #**xERROR** PROGRAM FAILED TO RUN’)
104 FORMAT(F15. 57
1es FORMATC(1X, F15. 5>
106 FORMAT(8OBAL>
i9? FORMAT(1X, 8BA1>
108 FORMATC( $TYPE A REAL NUMBER: ‘>
109 FORMATC(4H$, 2A1)D

END

CENTER FOR SYSTEMS NEUROSCIENCE - U. OF MASS. /AMHERST @i1@02
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133 133

READY

~3 3

»

‘

]

L]

LIST

76/84/21. 10. 37. 41.
PROGRAM DSERT

1CDSEART
ie PROGRAM CSNSQRTC(INPUT, OUTPUT)

11C
12cC dokdorkokokkokdokkk D S @ R OT kokdkokdkokokdokkokok

14C FORTRAN PROGRAM TO INTERACT WITH THE CSN GT-44
15C dokiotolokdoksokokkk D S B R OT okokdokdokokok ok
16C

20 PRINT, *READY. *

295 1 RERD, X

30 X=DSART(X)>

40 PRINT 5. X

S5e GOTO 1

55C

60 5 FORMAT(1¥X, D3S. 28>

999 END

RERADY.

-
*

~
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1:DLHNLR. HLF Ae-0CT-F& FAGE 1 OF 11

bL-11E DEVICE HAMDLERS

DO, S Y S COUTFUT HANDLER?
’ '\'. & '.“. (4' ‘._" f.‘ ‘..'I '_-' '\_I .‘_.' \..' '..' \" "_.' '\.l '..' 4 s

THE DO HANDLER IS A STAMDARL RT-11 DEVYICE HANDLER TO
BE USED AS WOULD BE ANY OTHER LEVICE. GNE CONSIDERATION SHOULD
KEFT IN MIND---THE DL-11 IS A BYTE ORIENTED TRANSFER DEYICE AMD
RT-11 DEYICE HANDLERS ARE WORD ORIEMTEL. THEREFORE YOU MUST EE
CAREFUL WHEN ATTEMFTING TO TRAMSFER AN Q0L NUMEER OF CHARACTERS
APPENDING A NULL EYTE TO MAKE THE COUNT EVEN IS5 SUFFICIENT

wknntr DO 0 S5 ¥ S E R EOER S sfrkhk
THE OMLY ERROF FOSSIELE WITH THE 00 HAHDLER IS

RATTEMPTING TO REARD FROWM IT. THIS WILL RETURN R HARD EEROR

TO THE CALLING FROGRAM. :
BECRAUSE THE HANCDLER IS COMFPLETELY OUTPUT ORIENTEDR IT WILL

NOT DETECT LOSS OF THE CARRIER SIGNAL OF ANY OTHER TYFE OF ERROR

THIS MEANS THAT THE HANDLER WILL YERY HAFPPILY TRAMEMIT INFORMATION

ALL DAY TO A DEAD TELEPHONE LINE.

LENTER FOR SYSTEMS NEUROSCIENCE -~ U 0OF HASS AAMHERST 81882
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L)
p—
o
-
(AN}

CINFUT HANDLER?
Wl e e e S N

v

-

STHE 1 MHANDLEN IS SUMEWHHT MORE COMFLICATED. IT RECIEVES
LHEFACTEER » Ld Uit THE =hiE MANNER AS ANY OTHER HANCLeFR, BUID
THE SPEC1#L CUNSIDERATIUMS OF RSCLI COMMUNICATION MESCESSITATED
TEYERAL RLDITLoNAL FEATURES. THE L HANOLER COUNTARLN: AN
INTERFHUE WlTH THE RT-11 “SET" FROCESSOR. THERE ARE THO VALID
COMMANDS FROW #1-11 MuntTes bk,

SET 0TI Nl LF

¥

T L1 LF

0
"

THESE COMHSNL FERMANTLY wuNTIL THE GFFOSITE COMARND IS GLVEND
MODIFY THE O! HANDLER. [Ho COFY OF THE HANGLER ON THE Dithk
1% ACTURLLY CHANGELD

THE "NO LF" COMHAND SFECIFLIES THAT THE HANDLER SHOULD
FILL THE WORD COUNT EXRCTLY.

THE “LE" COMMAND TELLS THE HANDLER TO RERAD RS HANY
WURDS RS SPECIFLED GR UNTIL A LINE FEED CHARACTER IS FECIEVED,
WHICHEYER COMES FIRST. THIS ENABLES PROCESSING OF INFORMATION
LINE BY LINS RAaTHER VHAN HAwlNG Ti ¥R0W AHEAR OF YINE &RACTLY
HOW MANY CHARACTERS 10 ENFECT.

MOTE THAD THE NOFMAL MO0E FUR THE HANDLER 5.
SE1 DI LF

chtdda D1 S Y S E R R UR S steeks

IH 17T 5 CURREMY IMFLEMENTARTION THE [I HANDLER WILL
RETURN EBU)r HHRED AND SOFT ERRGRS

17 HArl ERRORS

H o HTTEMFTING WRITE INFORMATION TO THE []
HHNOLER.

g FREMING ERREORS. CRUSED WHEN THE =
IHFORMATION FASSED TO THE “URART" 1
CIaTORTLOL f WHEN NO WALID STOF BI
IN THE SERIFAL DRTH.

£ FAkRILY oReirs CAUSED WHEM THE FRRITY OF
[HE RELEivEl orARACTER LOES NOT AGREE PLTH
THE EXFECVTED FRARITY.

CHLL HERD ERRORS #ETURN THE HARLD ERROR EBIT IM THE CHANMNEL
Wuke =E1 RAND WILL FeEVENT ANY FURFTHER RALTIITY UN THE
UL RN UMDYy IRWOLYED THE CHFIMNEL
O tqe bR TRAaf THeE CERERSNHNT GLRU SEOMUET BE

“d [ TS
FARTIVULAE CHENREL wUF
MUST O RE o MDY OO LIORD
Uaeh.

-

NELROSCIENCE - W, OF MASS. AHMHERST 8lo0s
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LOSS (F CARRIER. CAUSED WHEN THE CRRRIER STATUS
E1T 1% NOT SET ¢IE. THE CRARRIER SIGNAL HAS FAILED®.
THE REHD I[N FROGRESS IS REORTEC AND AM END OF FILE
IS RETURMED T THE CRLLING FROGEAR. IN FORTRAN USE
THE "END=MHMN" CLAUSE TO CETECT THLE CONDITION

PuRowRRIEML NEUROSCIENCE ~ L. 4F HASD JAMHERSY o1a@:s

¥
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. THERE CURRENTLY ENIST TWO FREOQGREAMS WHICH ARE CESIGNED TO
INTERFACE THE FCOF-11 WITH THE CDC-c€@8. THE FIRST FREOGRAM,

MAMED "DLK" IS 1 REENTEAN' FROGRAM WHICH MAY EBE RUN IM FOREGROUN(
JHR BRACKGREOUND. DLM CRUSES THE GT-44 TO ACT EXACTLY LIKE A TELTYFE
CONNECTEDL TO THE VIMESHRRING SYSTEM OVER NORMAL FHONE LINMNES.

S'DLN" HRES SEVERAL FEATURES MWHICH MAY BE OF GRERT HELF WHEN WRITING
FROGRAMS ON TELEX.

1 TELEX IDLING FEATURE

[F THERE TS HO ACTIVITY ON THE FHONE LINE FOR
FOUR MINUTYES “0LM" WILL AUTOMATICALLY SEND A
CAREIAGE ~ETUREN IN URDER TO FREVENT TELEX FROM
STIMING wUT” THIZ ENAELES THE USRE OF THE GT-44
To GO DUT ANG HAYE A CUP OF COFFEE MWITHOUT FEAR
OF TELEX LECIDING HE IS TOO SLOW AMD LOGGING HIM
OFF.

THI% FERTURE IS CONTROLLED EY THE CONTROL R
KEY ON ThHE CUNSOLE DEVICE. TWO MORES ARE FOSSIELE.
s [DLE QN FAND ##IDLE OFF#+, TYFING CONTROL R
WILL FUT THE USER INTQ THE OFFQSITE MOLE.

HOTE THAT THIS FEATURE IS NOT AVAILELE MWITH THE
SINGLE JOE RT-11 MOMITER

NORMAL MODE IS #+#IDLE OH¥*,

&3 BEELL FERTURE.

MHEN THE EELL FEATURE IS ON THE EELL MWILL BE RUNG
AT THE EN( OF EACH LINE SENT TOQ TELEX. THE BELL
DOES NOT RING WHEN YOU TYPE A CARRIAGE RETURN ONM
THE CONSOLE EUT RATHER IT RINGS WHEN THE ENTIRE LITNE
HAS EBEEN SENT TO TELEX.

THE EELL FEATURE IS TURNED ON AN OFF WITH
CONTROL G. MORMAL MOLE IS BELL OFF

THE "FILES" INTERFACE PROGRAM IS DESIGNECL TO TRANSFER FILES
BETWMEEN THE TWO MACHINES. IT IS FAIRLY OBYIOUS IN USE. YOU FROBRELY
MILL WANT TO RUM THIS FROGEAM IN THE FOREGROUND <O you CON' T HAVE
TO SIT AROUMD AND WAIT FOR THE THING F0 FINISH. [IF =0 EBE SURE
THAT ALL NESCEZSARY HANDLERS ARE LOAGEL. INCLUDING I HMD Q.
NOTE THAT MO NULLS RRE SENT T TELEX DURING TRAMSMISSION AND ALL
NULLS RECIEVED ARE DELETED FROM THE FINAL STORED COFY.
N WEILES" MILL ALSD WORE WITH A COMMAND FILE WHICH HAS
PREYIOUSLY BEEN STOFEL  IHE FORMAT oF tedb COMMANEG FTLES Ivw AS Full O

-

16T LINE---<SEML3 OR <KECIEVE> [DEFPEMDING ON WHAT YOU WANT TO 00!
2ND LINE---<0LL FILE NAWE: THE FRESENTLY EXISTING FILE
IRD LINE---<NEMW FILE MHRME. THE MEW FILE TO BE CREATED

~

FOR EXAMFLE:

SEND

™ T —31 —3 T3 T3 T3 T3 T3 73 73 T3 7 T3 7TF 7R Y

FENTFR FNR SYSTEMS NEURODSCLIEHCE - U OF MASS. AAMNHERST @l00c
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OCLCSUB. FOR
OCLCSUBL

O

REC
OCCsUBL
gccsue. FOR

v . ———— 4ot wv o b

A FOREGROQUMD RUM MIGHT LOOK LIKE THIS
. FRUN FILES

F>

D YOuU HAYE R COMMAND FILETYES
COMMANE FILE NARE:&CHD. DAT

B>

DON“Y FORGET TO TYFE B CHNTREL F BEFORE YOU TRY AMD ANIZMWER
THE RQUESTIONS. I WILL TRY TO ANSMER ANY QUESTIONS ONM
FOREGRDUND/EACKGROUND GFERATION THAT MAY ARISE.

LEMTER FOR SYSTEMS NEURCGSCIENCE -~ U 0OF MASLS. SAHHE

He 5T algvs

138
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FROGRAMMING HINTS

r\ - FROBAEBLY THE MusT IWMFORTANT THING TU REMEMEER REOUT

[

~

SCUMMINCATIONS WITH FHOTHER COMFUTZR SYSTEM «TELER IS USED [N

THESE EXAMPLESY» IS THAT IT WILL HEWIR 00 ERATILY WHAT yYuu EXFECT

1T TO. IF YOUR PROGREAM ESPECTS T CARRIAGE REVURENS TELEX MILL

SUPPLY THREE. .. UR ONE. FAND SOMETIMES THO.

THEREFORE THE CHRDIMNAL RULE IN THIS GAME [ KMOH
EXACTLY WHRT SOUR TELEY FPROGEARM WilL [0 UNDER RLL CLREOUNZTHNCES
AND EXACTLY WHAT YOUR G -44 FRUGERM bxPECTS TO FECTEVE
THE EXRAMFLE MENTIONED HEJWE HAZ FEEN Tod MOST CONMON SOULRCE OF
ERROR TO DATE. IF ¥0OU SxPECT TO RECTEYE TWO LINES OF INFORMATION
AND TELEX ONLY SENDS OHe-- YOUR GT-44 FRIGRERR WGTLL PRUBRELY 1T
ARDUND ALL AFTERNOON WRITING FOR 1he SECOND LINE

BELOW IS AN SHORT SECTION 9F FORTRAN COUDE WHLCH FbioHEZ THE
DO AND DI HANDLERS FROM THE DISK RHL ASSIGNS THER TO FORTREAN
LOGICAL UNIT HUMBERS 18 ANE 11 RESFECTIVLY

INTEGER DONAMECSG . CIHAMECS .
CARTA CONAME: 2R0O, 9. 8, B DINAAE 2R L. G.oa. i

FETCH DO AND DI HAHULeieS FROM YHE DLzk

MeTE THAT THESE FETCHES ARFE NHOT USURALLY HNzSCESSARY

IF CIFETCHOLONANME ». NE. @2 210F “FHIAL FEVLH ERROR DN LU
IF CIFETCHODIMAME . HE @&y ZTUF “FAIAL FETCH ERROE OGN TI7

i\

T

ASSIGN #18 TO OUTFUY TO TELEX AND #11 70 INFUT FRUON TELE®R
CALL ASSIGNCLE, DG . 2. HEW 7007, 10 VLER ZECTLIUON EB-L Ut
CALL RSSIGNGLL, “DLI. 7. 2, "ROO7.7HC, &2 CFTH OT% MAMNUAL
NOTE--~--CHRRAIGE CONTROL I3 SPECIFIED FOR DO HANDLER----
-==-01 HAMDLER IS SFECIFIEDL REAL OMNLY AND OGUEBLE BUFFERED-—--

Loy

THE SECTION OF CO0DE BELOW SEMBz THE FOLLOWIMNG CHARPAUTERS
TO THE DL-11E AND FROM THERE TO MR BELL

24LCRELF X

LINE=Z4

v

L WRITE 48,80 LIME 'SEND LINE TO TELEX

FEWING 18
29 FORMAT 1% [50

NOTE THE REWIML STATEMENT DIRECTLY AFTER THE WRITE
THIS SENDS THE CHARACTERS [MHERIATLY WITHOUT MWARITING FOR THE
FORTRAN OUTFUT BUFFER Tu EECCME Full GTHERMISE FORTEAN WOULD
NOT RCTUALLY WRITE UNTIL <iz (182 CHARBUTERS WERE IN THE BUFFER

THE MEXT SEGMENT oF CODE RERDE A FIVE CHARACTER INTEGER

CENTER FOR SYSTEMS MEUROSCIENCE - U, OF MASS. /RAMHERST @lew:
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NUMBER FROM THE TELEFHOME LIME. |

RERD (14, 20, END=160, ERRE=118) LIME
REWIND 11 :

195 TYFE 181
STOF '

118 TYPE 111
STOF
99 FORMAT (IS
191 FORMATCLY, “EHD OF FILE--—FROBAELY. LOSY CRARRIERS X
111 FORMAT (44, - HARL ERROR----FPROEABLY NOISE ON FHOWE LINE’:

CENTER FUR SYSTEMS NEURGSCIENCE - U, UF Miss ARMHERST a1 @m.
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FM #kdkdohs+s BELON IS A SHGRT FORTRAN FROGRAM CDESIGNED T0
INTERFRCE WITH A FROGRAM ON TELEY (SEE BELOMW).
- NOTE EXAMFLES [# THE USE OF “GETSTR" AND “SCOME
r‘ THESE THOD ROUTIMES IM THE FORTRAEN "SYSLIEY SROYIDE
- AN ERSY MWAY TO CHECK FOR ANY RARELIRERY STRIHG
I° 4
F"{: S @ RT. FOE
c
y C THIS FROGRAM DEMONSTRATES WARIOUS TECHNIQUES
{é U THAT MAY EBE USED TO COMMUMICATE WITH THE CYEER-74
» VIR FORTRAN ON THE CSH GT-44.
N
s THIS FROGRAM IS CURRENTLY COWFATIBLE MITH KRONOS 2011
C LEYEL 97 UMNLEK TELEX. THE FROGRAM SHOULL EBE COMPATIEBLE
C MITH THE METMOSE OFERATIMG SYSTEHM (NOS) SUHEGULED TO GOME
C UF [N JUNE 1976 BUT THERE ARE MO GUARENTEES
C
e
r\ LOGICAL+1 LIMECL®L:, ERF, CHIRLCCZ)
F‘ DA1A LINEAL@14+8,, ERR/8/, CNTRLCA"Z, "3
CALL HSSIGNELE, LI ", %, ~RDO . NC’. 2% 'INFUT DEVICE=UNIT 1@
fm CALL HESTGNCLL, “ 00,7, %, FNEW , “CC’ - 1% 'OUTFUT DEVICE=UNIT 11
a1 WRITE £11, 189 CNTRLC PLEMD A CONTROL C
FM ‘ REMIND 11 ' THE HARD MHAY
RERD (1@, 196, END=253LINE 'GET OME LINE
CRLL SNOOZECTaAY 'SNOOZE A WHILE IN CRSE
: I TELE: ADDS AMOTHER LINE
CHLL LFERCILIMNE, 1@ ' TERO AFRAY FOR NEXT TIWE
Fﬁ 5 CHLL LZEROCLINE. 101 'ZERC OUT LINE RREREAY
NRITE  ¢14.i@L1. VSEND A STRING
REMIND 11 PFORCE QUTFUT MNOM
CALL GETSTR: 1@, LIME, 18@, ERR CGET FAMSHEFR
CALL SCOMF (" READY. 7~ LINE, IWALY (COMFARE ANSWER WITH ‘RERADY
IF CINVALIGOTO S 'IF 1T FLUNKEDL TREY RGAIN
{ﬁ NRITE  ©11.1820 CSEND FNH COMMAND
REWING 11 'EORCE EMPTY EBUFFER
. T CALL LZERCOCLIHE. 1823 'ZERO LINE AREAY
CALL GETSTRC1@, LIMNE, 1908, ERF 'GET A LINE FROM TELEX
' CALL SCOMFPE” REALY. ©» LINE. IWALY I CHECK FOR QUESTION HARK
L. IF CIVAL. HE 8 G0TO 7 'IF QKAY THEN CONTINUE
rn 'OTHERMISE TRY RGAIN
108 TYPE 105 'RSK FOR NUMBER
ACCEFT 184, 'GET A NUMEER
NRITE (11,1853, 5 VSEND IT DOMNSTRIRE
F‘ CENTER FOR SYSTEMS MEUROSCIENCE - U. OF MASS. /AMHERST BleeZ
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35

ie1
le2
193
104
105
106
ia7
1638
183
-410

BE-OCT-7FE

REWIND 11

CARLL LZEROCLINE, 1612

CALL GETSTRC16G. LINE, 186, ERR
TYFE 1@7, CLINECIX, I=1, &@>
GOTO 10

TYFE ii@

CALL EXIT

FORMATC(AY, 7 OLD, DSERT’
FORMATC4Y, “ RHH

FORMAT (LY, © #*ERKUR** PROGRAM FAILED TO
FORMATC(FLS, 57

FORMAT(LX, F45. S

FORMAT (8BA1 >

FORMATCAX, SBALY

FORMATC $TYFE A REAL NUMEER: *3
FORMATCAHS, 2FL)

FORMATCLY, " *+ERROR*+ NO CARRIER FRESENT

ENE

CENTER FOR SYSTEMS HEUROSCIENCE - 11 OF HRSS SAMHERS] ﬁif
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PAGE & 0OF 11
'FORCE EMPTY BUFFER CW
IV ZERO ARRAY FOR READ & PRINT
'GET THE AMSHER -
]
e ]
FUNS 2

'TYFE IT :
IT AGAIM , .

|
)
:
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*hdkktdks BELOW IS THE PROGRAM RUN ON TELEY MWHICH IMTERFACES
= - WITH "ZQRT. FOR". THE MOST EFFICIENT WAY TO HAYE
F\ TELEX OO COMPUTATIOMS FOR $0OU IS SEND ALL THE LATH
- T3 THE TELE= FROGRAM AT QHCE AND LET IT CHUME AMAY
- AT IT FOR AS LONG RS IT TREES. EVERY TIME H TELEMX
v PROGRAM MAEES AN 1.0 REGUEST IT IS ROLLED QUT AN
rﬂ - WILL MNOT EBE ROLLED INW AGAIM UNTIL THAT REQUEST IS
COMPLETLY SATISFIED. THERFOURE IT IS TO YOUR ADVANTHGE
; TO 00O AS LITTLE I-0 AS POSSIBLE! FLEASE MNOITE THAT
rﬂ THIS FROGRAM I35 DESIGHEDR TO RUN UNDER EEONOS 201
USING THE "FORTREAMN" SUEBSYSTEM. IT MILL NOT REUN UNDER
NOs.
1CD5GRT
% 193 FEOGRAM CSNSGRTCINFUT, GUTRUT
r' 1icC
12¢ thtkrkktrbrdk DS O 8 T +ebvdkddetrid
14C FORTRAN FROGREAM T3 INTERACT WITH THE CSMN GT-44
15C Rk kbbbt [0S D OR T wfedibEvedkd
Fﬂ 1eC
28 FRINT, *RERDY. #
m 25 1 RERD. &
F‘ 38 K=DSRRETIRD
48 PRINT 9, X
o8 GoTo 1
asc
fm 6y 5 FORMATL: D25, 240
9393 END
F‘ CENTER FOR SYSTEMS HEUROSCIENWCE -~ U, OF MASS. AAMHERST vleecs
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DL"liE LES LrIFTIUH

THE DL-11E IS AN ASYNCHRONOUS LINE IHTERFALE DESIGHED
TO ASSEMELE OF DISHSSEMELE THE SERIAL INFORMATION ROGIRED Y
A COMMUNICATIONS DEYICE CCQUFLER: FOR FAPALLEL TRANITER CGF
INFORMATION TO ¢0F FRFOM) THE FOF-11 UNIBUZ

IN SIMFLE LAKGUAGE IT JS THE IWNTERFACE ELTHWEEN THE
POP-11 ANC A TELEFHONE LIAE {0 THE OUWTSIDE WORLD. W FRACTICE
(T MAY BE IFEATED AS A CLOSE OUFCICATE T DL-41H WHIGH INTERFRALES
WITH B PRFER TAFE FEADER AND FLHNUH

COMMUMICATION MITH THE [L-11F AND THE FOF-11 IS5 THEDUGH
FOUR ADDRE<SES ON THE WNIBUS: THE LMFUYT SHATUS RELILTER. THE INFUI
BUFFER., THE OUTFUT STATUS FEGISTER AND THE (MNFUT PUFFEFR

INFUT STATUS REGISTER
INFU] CHRARACTER EBUFFER
QUTFUT STATUS REGISTEE
QUTFUT CHAEACTER BUFFER

175610
1791z
175614
1759616

[ B TR

FOR INFORMHATION OM MEHMINGS 0OF FARTICULAR EBITS IN EdCH OF THESE
REGISTERS SEE CHAPTER 4 OF THE "DL-11 ASYNCHROMOUEZ L INE INTERFACE
MANURL "

MORE INFORMATION CAN BE QETAINED EY CONTACTING ME
AT THE CSN LAB OF AT HUOME ©S4%-13&7» FLEASE REFEF ONY FPFOELEMS
OR SUBGESTIONS TO ME S0 1 CAN DD ZOMETHING ABOUYT THEHM

SO0l LUCE
STURET F.

(X a)
—
-

i

(XX

CENTER FOR SYZTEMS HEURUSCIEHCE - U OF FMAZLS SAAMHERST L8z
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