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OPERATOR'S MANUAL FOR MICRODENSITOMETER CONTROL PROGRAM

I. Introduction

The PDS~1010G miciqdensitometer is run under the control of 8 PDP-11 program
called TRACE. TpisKProgram gives the operator wvery flexible control ovér the
machine functions.. Most commands are passed to the computer through either
the Tektronix hOiO'terminal or the teletype, as selected by the position of
the LOCAL/LINE rocker switch above the 4010 keyboard. (LINE places the L010
in control; LOCAL.transfers control to the teletype. iﬁ general, the tele-
type is used when tpe operator desires a permanent recofd of the operator-
computer dialogue.) A small number of control functions are requested by

setting switches on the computer front panel,



IT. BStarting the Computer

Turn the key on the computer front panei clockwise from OFF to POWER,

Be mure that the disk LOAD/RUN switch is in the LOAD position. Move the
digk OPF/ON switch to ON. Wait for the LOAD light to come on {about 10

seconds ).
Move the disk LOAD/RUN switch to RUN., Wait for the RDY light to come on.

Be sure the HALT/ENABLE switch on the computer front panel is in the HALT

posltion.

Set the SWITCH REGISTER (switches numbered 0-17) to octal 773100 (up is 1,
down is O).

Press the LOAD ADDR switch.
Set the SWITCH REGISTER to octal TT7406.
Move the HALT/ENABLE switch to ENABLE.

Press the START switch. The system will then identify itself on the

terminal.

Computer Shutdown Procedure

Move the HALT/ENABLE switch to HALT.

Move the disk.LOAD/BUN switch to LOAD. You do not have to wait for the
LOAD light.

Move the disk OFF/ON switch to OFF,

Turn the POWER key to OFF.
L 5
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I,

III. Loading the Program

After the system monitor has identified itself (DOS VOBA), it prints a
$. (DOS always uses $ to indicate that it 1s walting for a command from
the keyboard.p A1l commands which the user types are terminated with a

carriage return.)

Type in today's adte by typing DA , followed by the date in the format
DD-MMM-YY. (Example: DA 23-JUN-73) The date must be given to the com-
puter, becauserit is automatically added to the identification label on

each data recdrd.

After DOS prints a $, type LO Ng’Nu (where_Ng,Nu is your assigned user

number) to log onto the machine. DOS then prints the date (which you

gpecified in step 2) and a meaningless time.

After DOS prints a $, type RU TRACE tG load and run the densitometer
control program. TRACE identifles ltself and instructé the user to put
the INCREMENT'CQNTROL SWITCE (on the dehsitometer‘interface panel) in the
AUTO positi@n; ‘It then prints MONITOR on the terminal, followed by an

asterisk. This:indicates that 1t is waiting for an operator instruction.

"Note: The SELEQEJ$Witch on the densltometer control panel must be in

AUTC and the motof-pbwer switches must be on before an attempt is mede to

move the carriage under computer control.

PRECEDING PAGE BLANK NOT FILMED



IV. Keyboard Commands

When TRACE MONITOR prints an asterisk (*) on the terminal, the operator may
1ssue a command'by typing one, or occasionally two, keys on the keyboard.
TRACE ihen takes appropriate action. The following commands are currently

avallable:
COMMAND MEANTNG DESCRIPTION
CTRI.I/C - Eﬁt tO mOnitor L B B BN B B BN B B BN B BN AR BN BN IVIl
A -  A-to-D converter test teressessess IV,2
B -. " Eeginning Of ‘t&'pe LR R B A A SR A A IV-3
C L - Cment coordinateﬂ LN N N IR Ival‘
D -~ Diode calibration ....ieceieeeesse  IV.5
F Lad Eree diSk blOCks LB BN B RE BY BN L BE BN B BN BN B BN BE BN I"ris

Gn = Go to coordinate petn ...ie.00...  IVLT

H ~ 20 to Home ..sseiiessesicssceoccss. IV.B

I - Identification label saancevasanns Iv.9

K "m o Kill Autolok cesessencsessersessss  IV,10
In -. Load coordinate setn ...ecvcenees IV,11
M = MeBSBZE  .iieesesrecessrsscsarescss  1V,12
P - Playbeck  eecereriersescesescssases  IV.13
g ‘=  Quick load coordinate set n  ...... IV.1h
R = BeWlnd  seeeensereecsseensecnseens  IV.15
1 s . 0 T
T = Test BCAN  sieeeseveresceseesneenss  IV.IT
4f : ?: User-defined sgcan parameters ..... v

X’Y -.— go to LR B B R N B R L B BN BN NN B BN L BN B B AL B B IR BB R A A vala

Z - = Zero current coordinates ......... IV.19
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IV.1:

IV.2:

IV.3:

CTRL/C - Exit to monitor

The effect of hitting C while the CTRL key (at the left-hand side of the
keyboard) is depressed depends on the status of the program.

If TRACE MONITOR has printed an asterisk on the terminal and is waiting
for a keyboard commend, CTRL/C ceuses program TRACE to terminate. Con-
trol passes to DOS, which prints a $ on the terminal. To reload TRACE,
gee step 4 of Section ITI.

If program TRACE is walting for any other keyboard input, CTRL/C sborts
that input and causes an immediate jump to TRACE MONITOR. A new command

can then be given.

A - A/D converter test

The operator can get a direct reading of the 10-bit A/D converter by glv-
ing the A command, The decimal result 1s printed on the terminal.

B ~ Beginning of tape

A clean magtape must have a logical end-of-tape (double endfile) at ite
beglnning vefore DOS can write on 1t. ‘The B command will provide this
formatting mark. {Magtape must previously have been specified as the

storage device - see Section V.)

It 1a not necessary to write an endfile or end-of-tape after outputting
data. DOS automaticaelly provides these for you.



V. b

V.5

C - Current Coordinates

After typing a C, you will be requested to supply the coordinates of
the present position of the densitometer carrlage. TRACE will print

CURRENT X:

on the terminal. The user then types in a decimal number of up to six
digits, which may be preceeded by a minus sign. The number is terminated
by hitting the RETURN key. TRACE then prints '

CURRENT Y:

on the terminal. The user then supplies the value of the Y-coordinate
in the same manner. ZEach time the RETURN is hit, the number just typed
in should be displayed in the appropriate set of lights on the densi-

tometer interface penel below the computer disk.

Note: If you wish to current position to be the origin, i.e.,

coordinates (0,0), you can easily sccomplish that by giving TRACE

MONITOR the Z command (see Section IV -19).

D ~ Dicde calibration

The current feeding the light-emitting diode should be calibrated before
FLAYBACK mode is entered. Since the digital-to-anelogue converter has
an 8-bit register, it can accept digital inputs between O and 255.

Thus, when
‘DIODE CURRENT:

is printed on the terminal, the user supplies & number in this range
(terminatédrwith a RETURN). The current which this number produces is
indicated on the 3-digit lighted display on the densitometer interface
panel., Tﬁese values run between 0 and about 6.83. 'The uéer ﬁay uge the
GATN and'OFFSET controls near the display lights to produce required
dynemic range. Since this process generally takes several tries, TRACE
will continue to request diode current levels until the user hits the

LINE FEED key, &t which time control returns to MONITCR.
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IV.6: F - Free disk blocks

When the F command i1s used, TRACE prints on the terminal the number of
blocks on the disk, out of a total of 4800, which are available for data

storage.

IV.7: Gn - Go to coordinate set n

When Gn (where n is an integer between 1 and 8) is typed, the carrisge
will move to the ecoordinates previously specified by the corresponding
In command (see Section Iv.11).
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Iv.g:

Iv.9:

H - move~to'Home

Typing an H causes the densitometer carriage to move to its (0,0)
position. The bell or beeper on the terminal is rung when origin has

been reached.

I -~ Identification label

The first record of each scan 1s a string of characters which serves
to identify the scan. If the user has not specified a label, the string
UNIDENTIFIED SCANW is used. Once the user specifies an ident string, the

. most recent string specified is uged.

After the operator gives the "I" command, the message
IDENT:

is printed on the terminal, The user may then typé up to L0 characters,
terminating with a RETURN., Today's date, as given to DOS with the DA
command (see Section III, step 2), is automatically appended to the

end of the label. '

Editing: VThe last character typed can be‘deleted by hitting the RUBOUT
key. The deleted character will he echoed between slashes. Successive
RUBOUT's are permitted. To restart the entire text, type CTRL/U (i.e.,
hit U while holding the CTRL key down.

11



IV.10: K - Kill Autolok

If the operator wishes to manually move the densitometer carriage, he
should first use the K command to disable Autolok, which keeps the

carriage locked to a speecified position.

IV.11: In - Losd boordinate Bet n

When In (where n is an integer between 1 and 8) is typed, TRACE will
then request a pair of coordinates. Each of the coordinates may be up
to seix digits long, may be preceeded by a minus sign, and is terminated
with a RETURN. The carrisge will then move to those coordinates sny

time the corresponding Gn command is given.

IV.12: M - Message

A message, or comment, may optionally be written out as the secbnd record

of a data file., A comment differsg from the idént label in two important

respects

a) The comment may be of virtuelly any length, and 1t may contain imbedded
CR'a. Thé message is terminated with the LINE FEED key.

b) The comment is written out only in the next data file. An ident string
is written out in every data file,.

The message COMMENT: is printed on the terminal, after which the user mey
enter his comment. Editing is the same as described in Section Iv.o.

Note: The message is stored in the program's data buffer. When a scan is
requested, the comment 1s written out onto the output file before the data-
taking begiﬁs. However, any intervening operation which uses the data buf-
fer will destroy the messsge. This includes the P(piayback), T (test scan)
and F (free'disk) commende. The message should be entered just before the
S (scan) command is glven,

12



IV.13: P - Playback

The P cdmmand ie used to create a photograph from_digital dets. The
light-emitting diode should have been previously calibrated (see Sec-
tion IV-5}., The TEST/OPERATE switch on the densitometer interface panel
must be in the OPERATE position. The SCAN/PLAYBACK switch on the densi-
tometer coﬁtrol panel must be in the PLAYBACK position. The LAMP switch

on the control panel must be ON.
The computer prints: BSCALE FACTOR

The user responds with a decimsl number between 1 and 100, followed by a
RETURN. The scale factor allows the user to magnify a frame up to 100
times without changing the film density. If & value N has been specified
. as the scalé factor, each data value is used for N consecutive points,
and each line i1s printed N times., Note, however, that the PTS/LINE and
"the number of LINES specified in the scan parameters refer to the direct
deta, not the scaled frame, TRACE handles the scaling.

The computer prints: PARAMETER SOURCE? (X OR R)

The user‘responds with one of those two letters. K means that the user-
gpecified sdgn parameters have been entered through‘the ke&board. R
means that they are to be read from the input file. If K is typed and
a complete'set of séan parameters has not previously been typed in,
TRACE goes immediately to that routine (see Section V).

The computer then prints: FILE NAME:

The user must now type the complete name of the input data file, termi-
neting it with a RETURN.

The computer then prints: TYPE ANY KEY TO CONTINUE

Now darken.the room and place the unexposed film on the densitometer
platten. Then hit any key on the keyboard to begin the playback. The
bell on the terminal is rung at the completion of the playback.

15



V. 1k

Iv.15:

Iv.16:

IV.17:

Qn - Quick load coordinate et n

When Qn (where n is an integer between 1 and 8) is typed, the current
coordinatesg are stored as destinatlion set n, The carriage will returh

to 1te current position whenever the corresponding Gn command is given.

R - Rewind magtape

Magtape must previously have been specified as the storage device

(vee Section V) before thils command can be executed.

8 - Scan

The S command causes the densitometer to scan and digitize asccording
to the previously entered user scan perameterg. If a set of perameters
has not previcusly been entered, TRACE goes immediately to that rou-
tine (Bee Section V).

TRACE first creates and opens a unlguely-named dafa file. It then
prints the file name on the terminal. If & new identification has
been entered since the last time the S commend was used, the ident
label 18 2ls0 printed on the terminal.

The deng]tometer carriage returns to the origln and the terminal bell

rings at the completion of the scan,

T - Test gscan

A test scan is identical to & date scan (section IV.16)} except that
an output f1le is not created.

1k



Iv.18:

IV.19:

X,Y - go to

These commﬁhds ean be used to move the carriage to any location. MONITOR
prints a message requesting the destination. The user then types a deci-
mal number which may be preceeded by a minus sign and is terminated with
e RETURN. The carriage will immediately move to the requested position.
Note that the use of one of these commends does not obligate you to use

the other‘also.

7 - Zero

The Z commahd causes the current position of the cérriage to become the

origin. Ifjdoes not move the carriage.
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V. User-Defined Scan Parsmeters

The parameterg which control the densitometer scan sre entered by means of &
dialogue with the computer. In the dlalogue which follows, the symbol (CR)

means that the user terminates hie input by hitting the RETURN key. The steps
merked with an asterisk are omltted if a liné gcan (pattern L) has been requested.

(See section IV.9 for editing rules.)

COMPUTER  USER

X-DIR R for fight, 6r L for left. This refers to the scan direction on the
f1lm, not the dlrectlon in which the carriage moves.

Y-DIR F for front, or B for back. This refers to the scan direction on the
film and is the same ag the direction in which the yoke moves.

PATTERN E (edge scan): All lines traced in the same direction.
' B (boustrophedonic)t Alternate linee traced in opposite directions,
R (raster): Same ss B, but data order is reversed for even-mmbered
lines, 80 data look as 1f edge scan was performed.
L (1line scan)t Scan will be series of arbltrarily positioned lines

DELTA X The distance between digitized points, in microns (CR).

PTS/LINE The number of points digitized on each 1line {CR).

Y STEP* The distance between lines, in microns (CR).

LINES* The number of lines in each frame (CR).,

FRAME n The usef specifies a palr of numbers which will be the starting

X = : coordinates of a frame. Each number may be up to six digits long and
Y = may be preceeded by a minue sign (CR). Up to 32 coordinate pairs may

be specified. Each pair will be the starting coordinates of a differ-
ent, ldentically shaped frame. All such frames will be, scanned when
the gcan command (8) is given to TRACE MONITOR, and all of the data
will be put in one data file. The computer continues to request
coordinate pairs (up to 32) until the user types the LINE FEED key.

PRECEDING PAGE BLANK NOT FILMED
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The first time the U commend is given to TRACE MONITOR, the entire dialogue

described above is carried out. Any additional U commands cause the computer

to print OPTION:, and the user responds with one of the Tollowing:

U

8 5§ 8 g " =

C<CR>

Complete dialogue
X-direction
Y-direction
Pattern

Delta X

Y Step

Points per line

Lines per frame

Change all starﬁing coordinates

Change a particular pair of coordinates

Set all X-start coordinates to the same value
Set all Y-start coordinates to the same value

Backup

Fortran compatibility

Letter for output filename
Sforage medium
Scale increment switch

Speed

Exit to TRACE MONITOR

Number for output f£ilename

18



If the requested option is part of the complete dialogue showm above, the

appropriamte plece of the dialogue will be carried out.
PTS/LINE will also be requested by the computer.)

follows:

OPTION COMPUTER

CN - FRAME

CX X=

CY Y=

B BACKUP?

F FIN /07

L - BERIES LETTER:
M STORAGE

USER

(If DELTA X is specified,

The other options work as

The user types &.one or two digit number <CR> which

muet not exceed the number of frames previously

specified in the complete dialogue. The computer

will then request a single pair of coordinates,

which the user provides <CR>.

The user types in a coordinate <CR> vhich will be

used as the X-gtart or Y-start coordinate for all

of the requested frames.

Y or N.

Requesting BACKUP means that the specified

X-start coordinate will be interpreted as the middle

Default:

Y or N.

NO,

of the scan line rather than the beginning of it.

Should the data be written out in PDP-11

Fortran~compatible form,_cr in a somewhat simpler

format?

Default:

YES.

(See Section IX for details.)

The user types a single letter, This will be used

ag the flrst charscter of the ocutput filename.
A. (See Section VIII for details.)

Default:

D (disk) or M or T (tape or magtape). This is the

device on which the data file will be created or

found.

Default:

19
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OPTION COMPUIER USER

g Thie sets the scale increment step to unity. This pro-
videe slightly better positional sceuracy but may slow
down the scan speed. (See Section VIT for details.)

v SPEED The user types in a number between 1 and 255 (CR). The
‘. computer will rejlect the number 1f 4t is sbove the
maximum speed allowed for the specified DELTA X and
line length. (8ee Section VIT for details.)

# NUMBER The user types in a number between 0 and 99 (CR). The
' number will be used as the number part of the data

filename the next time a data Bcan is made. Note that
changing the series letter automatically resets the

number to unity.

Note that all parameters remain set until they are changed. fThey do NOT revert
‘to their defauvlt values.

20



VI. Sense Bwitch Options

A few functions can be invoked by setting (1lifting) switches on the computer

front panel. The currently avallable options are:

Switch ¢ -

Switch 3 -

Runawey control

Occasionally, the densitometer looses track of where it is and begins

to run‘away. Setting switch ¢ will stop thé motors. When the switch

is reset (down), the carriage will head fro its original destiﬁation,

unless switch 4 has also been set. In that case, control transfers to
TRACE MONITOR.

Display data

At the end of any line, the data in the data buffer (up to the first
300 points) will be printed on the terminal if switch 3 is set. At
the first such request in a scan, DISPIAY REQUESTED is printed on the
terminal, and the computer waits until any key on the keyboard is
hist. Thie is to give the user time to record the file name. After
that, the screen is automatically cleared (if the 4010 terminal is
being‘ﬁsed) and the data is displayed. The data is held on the screen
and the scan is stopped untlil any key on the keybosrd is hit.

Switch 4 -~ Abort scan

At the énd of any line, the entire scan will be terminated and the data
file closed if switch U4 is found to be set, The message SCAN ABORTED

is printed on the terminal.

21



VII. BScale Increment and Carriasge Speed

While the densitoﬁeter carriage 18 capable of moving up‘to 200;000 microns/sec.,
the interface electronics are able to count no more than 50,000 position encoder
pulses per second. Therefore, & SCALE INCREMENT switch 1s provided which allows
the interface to see each pulse (1), every other pulse (2), or every fourth pulse
{4), Since the densitometer knows its position to only within a scale incremenf,
a setting of 1 must be used if extreme positional accuracy (i.e., * one micron)
is required. Note that the distance between points is egqually accurate at all

settings.

When the INCREMENT CONTROL switch on the densitometer interface panel is in the
MANUAYL, position, the scale increment is set with the SCALE INCREMENT switch to
its left. When“the:INCREMENT CONTROL switeh is in the AUTO position, scale
increment selection is handled by the computer. The AUTO position must be used
when PROGRAM TRACE is running, and the MANUAL position must be used when it is

not.

PROGRAM TRACE sélects the largest scale increment compatible with the user-
supplied DELTA X. It then chooses the optimum carrisge speed, which is deter-
mined by the scale_increment and by the length of the scan line. The use can
minimize the timg‘réquired to scen & frame (particularly a large one) by choosing
& DELTA X which is evenly divisible by k.

PRECEDING PAGE BLANK NOT FILMED
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VITI. Input/Output Structure

© Program TRACE hes been written to run under the control of the PDP-11 disk
operating systeﬁ (DOS}. Thus, the file structuring and read/write operations
are handled automatically by DOS and need not concern  the user., The file struc-
ture hag been degigned to meet the requirements of disk storage, but it is also

fully compatible with direct transfers to or from magtape.

When the user requests a data scan (8 command), the system first creates a uni-
quely named file. The filename consists of & letter and a one or two digit num-
ber, followed by the extension .DAT. Thus, a typical filename might be B37.DAT.
The user can specify the letter by using OPTION L (see Section V). The number

is automatically reset to unity when a new series letter is requested.

All filenames in‘h ﬁser's directory must be unique, If the program attempts to
create a flle whigh already exists, the attempt will feil. However, the program
has a built-in fécility for searching for unused names. It first tries changing
the number, then the letter. Since there are 26 x 99 possibilities, success is
assured. If the date file has a different name than you expected, it is probably

because a conflict occurred.

Tf the disk is being used as the primary storage device, some care must be taken
not to fill it up. Especially if large dats arrays are being stored, the disk
should be purged fgirly often., The data files should be transferred from disk
to magtape, after which they should be deleted. Both operations are done by
program PIP. PIP i1l also tell you how much disk space (in blocks) is free if
you give it the'/FR switch. The disk holds a total of 4800 blocks.

IU%EKHEDIBH} P '
& NOT FILMgp,
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IX, Data Format

The data are stored on the disk in formatted binary linked files. At the user's
option, the records can be written in Fortran—compafable (hereafter abbreviated
as FC) or non-Fortran-compatable (NFC) form. NFC records are somewhat simpler
and are recommended if the user plans to process his date with an assembly
language program or at a facility where the Fortran file structure differs

from that of the PDP-11. If processing is to be done with PDP-11 Fortran, FC
form igs strongly réébmmended. (Note: only one word is allotted per variable;

B0 compile your Fortran programs with the /ON switch. )

In FC form, the first word in each record (as read by Fortran) is a code word
indicating the cdﬁténts of the record. In NFC form, the first word is meaning-
less and the seéond{word 1s the cdde word, In both cases, the next word is a
"word count” (WC)\wbrd which contains the number of dats words to follow (not
including itself){r '

The first logical record contains the identification labéi. Tts code word cone
tains & 1 if a comment block does not follow, or a 4 if a comment block does
follow. The WC word is followed by 3L words, each containing two ASCIT charac-
ters. The actuai'ident string terminstes with <carriage return> <line feed>

characters, and the rest of the words are filled with zeros.

If a comment block is present, it is the second logical record, and its code word

contains a 2. Agaln each word contains two ASCIT characters.

The next‘record,:having a code of 3, contains the scan parameters. See next page
for detalls, '

Each of the remaiﬁing logical records contains the data from one scan line, Ité
code word contains the negative of its line number within its freme. Thus, the
code word for the first line in each frame contains a -1, the second line a -2,

etc. Note that a data file may contain more than one frame.

27
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The arrangement of data in the scan parameter record is as follows:

Word No. Funetion
1 Points per line
2 X - direction {0 for left, -1 for right)
3 X'i direction (0 for front, -1 for back)
4 Delta - X
5 _Y’- step
6 X-- distance¥*
7 X -~ distance¥*
8 No. of lines per frame
g Scan pattern (0 for edge, -1 for raster, +1 for line)
10 Secanning speed
11 Backup? (0 for NO, -1 for YES)
12 No. of frames (2n-2, where n is the mctual no. of frames)
13 Fortran - compatable? (0 for YES, -1 for NO)
1h-45 - X --start coordinates*
Y677 X - start coordinates¥*
78-109 Y - start coordinates¥
-'sfart coordinatesg¥¥

110-1L41 Y

* Low half of double precision number

*¥* High half of double precision number

28
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+TITLE CONTRL

+6 FEBRUARY 1974 . :

+LOCKHEED SOLAR OBSERVATORYs RYE cANYONs CALIFORNIA
+OPERATING -SYSTEM FOR MODEL 181@8G(MODIFIED) DENSITOMETER
s VERSION 3 .

.GLOBL SETUP,;IDENT,COMENT *MFLAGDMOVEsSETDUN?® IDCODE
LGLOBL IDBUF,RDCHARILSTCHR *HOME*ERAIABC sNWORDSIDATA
.GLOBL NEGOK,CRLF *MESAGE sRDASC 4RDASCO1S.EXECYPEXEC
.GLOBL IDHEADSCBLOCKITOOLRGsMON'LDVAL*TSTSCNDEVICE
2OGLOBL DELAY GO X9G60eYsSWITCHIXGOL yYGOL o XNOWL » YNOWL
.GLOBL IFLAG.RDVAL

MCALL oEXIT,.eDTCVT#e8IN20Y JREGS* . RETHT 3 «INIT, ¢RLSE
JMCALL «TRAN,ewalT

LREGS -

LF=12

CR3Z15
SPACE=u#-
RUBOUT =177
TPS=17756y
TPB=177564 .
ADSz16785
ADC=162852 |
MOTORS=167884
DAC=169872
DRI1AZ177522

.MACRO ASK TEXT

MOV He ERA " «ERROR RETURN ADDRESS
JSR R5,MESAGE : TYPE oUT MESSAGE
.BYTE CRILF

JASCIZ BTEXTR

.EVEN '

ENDM

LMACRD  MSG TEXT
MOV He,ERA"

JSR R5,MESAGE
JASCIZ ATEXT &
~ENDM

MACRO ECHO CHAR
TSTR TpPS '

BPL «=u

'MOVB CHAR.TPH

31



CONTRL MACRO VRESA 1B.APR=7y ¥1:2q PAGE 2

MONITOR
1 LSBTTL  MONITOR
2
3 MONITR?: MOV SPSTACK ‘
4 MOV SWITCHIDR11A tINITIALIZE INCREMENT SWITCH To 1
S ASK <PROGRAM TRACE>
6 ASK <VERSTOM 3H>
7 ASK <SET s INCREMENT CONTROLY SwITcH TO aUTo>
8 LRSTRT MON :SET RESTART ADDRESS
[#]
18 MONS JSR PCL,CRLF
11 ASK <MONITOR>
12
13 5TaR? MOY STACKSP :tRESET STACK POINTER
14 ASK <% >
15 MOV %5 sMFLAG +CHAR REQUFST COMES FROM MONITOR
le JSR PCLRDCHAR +GET A COMMAND LETTER
17 CLR MFLAG +MONITOR REQUEST SATISFIED
18 MOV B23.IRP +ONLY 23 RECOGNIZED CHARS
19
24 2% CMPR R1+SYMROLIRE) : IS CHAR IN TABLE?
21 REQ SHIFT +IF S0, BRANCH
22 s0B8 RPR,2% +sCHECK ANOTHER CHAR
23 .
24 WHATS ASK <WHAT?>
25 BR STAR
26
27 SHIFT1: DEC R®2
28 ASL RH tMAKE R#® A WORD OFFSET
29 JSR PC,a OMAND tRa) «60 TO PROFPER RQUTINE
30 BR STAR ' GET NEXT INSTRUCTION
31
32
33
34 SYMBOL: LASCII /YABCREFGHIKLMPARSTUXYZ/
b LBYTE 3slg tCYRL/CCR
3b ~EVEN '

22



CONTRL MACRO VR@SA 1@_APR=7y ¥1:2g PAGE 3
RiIMA Y ‘!’OR

1 CoMAND® ADCCHK
2 EOT |
3 ORIGIN
4 nIonE
5 DOF

6 FREE

7 GOTOXY

8 HOME

9 IDENT
18 CLEAR
11 LOADXY
12 COMENT
15 PeEXEC
14 QlLoaAD
15 DOsR
16 S.EXEC
17 TSTSCN
18 ' SETuUP
19 GOTCO« X
26 GOTO.Y
21 ZERQO
22 EXIT
23 NOVA
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MACRO VRESA 1V.APR=T4 #1820 PAGE 4
MONITOR CcOMMANDS

EXIT:

DO LE:

1%
EOT:
DO.RS
COMPLY:

CODE :
Nova:

GOTOex 3

GOTO-Y?

BEEPS

ORIGIN:

«SBTTL

MOV
cLR

BROogRHd MOTORS
DRr11A

LEXIT

JSR
CcMp
BNE
MOV

PC+RDCHAR
R1,8'F

1%
n6,C0oDE

AR cOMpLY

CMpP
8NE
MOV

Rl1,m'T
WHAT
#lgsCODF

BR cOMPLY

MOV
JSR
JSR
A

RTS

ASK
MOV
JSR
MOV
MOV
JSR

Hlo32COUE
PC,CRLF
R5,aDEVICE

PC

<X DESTINATION:
g~ yNEGOK

PC sRDASCH
R3,Xa0L
R2,XGoL+5

PC GO .X

BR REEP

ASK
MOV
JSR
MOV
MOV
JSR

<Y DESTINATIONS
B=1 +NEGOK
PC+RDASCS
R3,YGoL
R2,YGoL+2
PC.GO.Y

ECHO H7

RTS

ASK
MOV
JSR
MOV
JSR
CLR
JSR
MSG
MOV
JSR
MOV
JSR

MOV

JSR
RTS

PC

<CURRENT X: >
He*1 s NEGOK
PC,RKDASCD
HZ2@EsR1
PCsLDVAL

RP .
PC.LDVAL
SCURRENT Y¢ >
B=1 »NEGOK
PC.RDASC2
B6prR1
PCsLOVAL
H#4asR
PC,LDVAL

PC

EXECUTE MONITOR

>

>

COMMANDS

tDISABLE AUTOLOK

tGET 2ND LETTER
+ENDFILE?

tIEF NOT»
¢IF S0,

BRANCH
SET FUNCTION ¢ODE

+END OF TaAPE >
+IF NOTs ERROHI
+IF SO, SET FUNCTION cODE

tREWIND FUNCTION ¢oDE

tEXECUTE FUNCTION

tNEG COORD IS LEGAL
tBIG NUMBER IS oK
:STORE NUMBER AS DESTINATION

tMOVE TO DESIRED XeCOORDINATE

tSAME PROCEDURE FOR Y

tMOVE TO DESIRED Y«COORDINATE

¢NEG COORD IS LEGAL

tBIG NUMBER 1S oK

tINDICATE X-0ISPLAY REGISTER
:LOAD NUMBER AS CURRENT COORD
tINDICATE X=~UPPER LIMIT REGISTER
tAUTOLOK MAY NEgD T

*INDICATE Y=pISPLAY REGISTER

tINDICATE Y=UPPER LIMIT REGISTER
sLOAD IT FOR AUTOLOK

3h



ONTRL
XECUTE

S Eo~NTFRFwho=

MACRO VRp5A

MONTTOR

ZERO:

1%:

2%

LoADXY?S

1%

GoTOXY?

GLOAD:

1%

RONUM:

1%

CLR
CLR
MOV
CLR
JSR
ACD
508
MOV
MOV

MOV

cLR
CLR
<08
MOV
RTS

JOR
ASK
JSR
MSG
MOV
MOV
JSR
MOV
MOV
MOV
RTS

JSR
MOV
MOV
MOV
MOV
JSR

18_ApPR=-Ty $B1329 PAGE O
COMMANDS

R2

R3

by, nry

R1
PC.LDVAL
H2AsR1

Rt 19

A4 ,Re
#XNOWL v £1
HYNOWL 'R2
(trid t
{Ra) T
RE,2%
86p3¥ MOTORS
Pe

PC 4 RONUM
<Xe 2
PC,1%

<fs >
R1,=t5P)
B9 sNEGOK
PC+RDASC?
(SP1+,R1
R3,(R1)+
R2,{R1)+
PC

PC s RDNUM
(R1) t,XG0L
(R1)+t,XGoL 12
(R1)t4YGOL
(R1}2YGOL+2
PC s DMOVE

aR nEEP

JSR
MOV
MOV
JSR
MOV
MOV
JSR
MOV
MOV
MOV
RTS

JSR
SUR
BGE
JMP
CMP
BGT
ASH

- ADD

RTS

PC s RONUM
R1,.:B
n2aR1
PC,1%
H6p IR
RA,=-{(5P)
PC.RDVAL
(5p)+4RE
R3I,(Rg)+
R2,{(Ra)+
PC

PC+RDCHAR
HE1R1

2%

WHAT
R1,87

1% -
a3,.R1.
BGOBUF vR1
PC

+SPECIFY ws@ AS THE
H CURRENT COORDS

+SET INDICATOR FOR XUL tg)o
s XpISP (2g)» YUL {uB).

H AND YDISP (s} AND

s LOAD THE REGISTERS

«MAKE THE CURRENT AND DESTINATION
H COORDINATES ZERO

:TURN AUTOLOK OFF

+GET NUMBER OF cOORD PAIR

+READ AND STORE X=¢OORD

+DO0 SAME FOR Y=COORD

+SAVE BUF POINTER ON THE STACK
:NEGATIVE COORD IS LEGAL

'S0 IS BIG NUMBER

:RESTORE RUF POINTER

+STORE LOW HALF OF COORD

: AND HIGH HALF ALSO

«GET NUMBER OF COORD PAIR
:R1 IS BUFFER POINTER

+GO TO DESIRED LOCATION
:RING THE BELL

:GET NUMBER OF cOORD PAIR

+MOVE HBUFFER POINTER TO R
+INDICATE X*pISPLAY REGISTER
+READ AND STORE X=COORD

:INDICATE Y=DISPLAY REGISTER
:SAVE BUFFER POINTER oN THE STACK
+sREAD THE INDICATED DISPLAY REG
+RESTORE THE BUFFER POINTER
+STORE LOW HALF OF COORD

: AND HIGH HALF ALSO

¢ INPUT A CHAR

+CONVERT TO BINARY (N1}

t (IN=1) MUST NOT BE NEGATIVE
+ERROR MESSAGE

s IN=1)} MUST NOT EXCEED 1
:BR IF ERROR _

+CONVERT TO u=wORD OFFSET
+POINT TO BUFFER

25



CONTRL MACRO VR@SA 18-APR=-T7y #1:24 PAGE 7
COMPUTE FREE pISK SPACE

FREE:

11 1%,

19 2%«
22 3%,

25 4%,

395 5%,

4@ g%

42 7%

47 ERRADR:

PREC

.SBTTL COMPUTE FREE DISK SPACE

JINIT (L INng
«TRAN LINKSMED
JWATT LINK

CLR COUNTR
MOV 85 ,RB .
MOV AMAPRLKR1

MOV (R1)+,RDMAP
JSR RY,aby

« TRAN LINKROMAP
JHWATT LINK

JdSR Rsyaqﬁ

MOV HNDATA+1B« R2
MOV ﬂbﬂ- SR3-

MOV (Rp) +,RY
MOV H1lperRS

ASR R4
BRCS 4%
INC COUNTR
508 R5,3%

S0B R3,2%

0B RA,1%
~RLSE L INK

LBIN2D 73 ,COUNTR
MOV BT74$sRp

MOV B4 ,R1

CMPR (RB).Hén
BNE &% :
MOVR 8489 (R&)+
SOB R1,5%

JSR RS ,MESAGE
.BYTE CRsLF
BLKBR g

»AScTZ / FREE BLOCKS/

RTS PC

ASK <+INIT FAILED?

JMP MON

EDING PAGE BLANK NOT FILMED

tREAD MASTER FILE DIRECTORY BLOCK

tCOUNTR WILL CONTAIN FREE BLOCK COUNT
¢+THERE ARE FIVE BIT MaPS
tGET DISK ADDR OF FIRGT RIT MaAP

tSET DISK ADDR IN TRAN BLOCK
+SAVE REGS ON STACK

_tREAD BITMAP INTO DATA BUFFER

tRESTORE REGS
: IGNORE FOUR CONTROL WORDS
tBIT MAP CONTAINS sP WORDS

tPICK UF BIT MAP WORD
¢IT CONTAINS 16 BITS

tSHIFT BOTTOM BI1T INTO CARRY BI1T
tIF CARRY IS SETs BLOCK TS NOT FREE
tCOUNT FREE glLock

tCHECK ANOTHER mIT

DO ANOTHER WORpD

¢+D0O ANOTHER MAP
tRELEASLE DATASET WHEN DONE

:CONVERT NUMBER TO DECIMAL ASCII
tPOINT TO START Of ASCITI STRING
tWE WILL CHECK FIRST pOUR DIGITS
e IS5 IT A ZERO?

tIF NOTs gRANCH

sCHANGE ZERO TO SPACE

H AND CHECK THE NEXT DIGIT

tERROR MESSAGE
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~rONTRL MACRO VR@DA 18_APR=Ty W1:29 PAGE 8
INPUT IDENT STRING

i LSATTL INPUT IDENT STRING

2

3 IOENT: JSR PCWCRLF

4 ASK <IDENT: = >

5 MOy BIDBUFR2 tSTORAGE POINTER

6

7 MOV HIDENTsRSTART tRESTART ADDR

B CLR COUNTR f INITIALIZE cHAR COUNTER

9

18 1% JSR PC4RDCHAR tGET CHAR

11 cMP R1,HCR +CARRIAGE HETURN?

12 BEQ 2% + IF S0y BRANCH

13 JSR PC.STORE +IF NOT» STORE THE CHAR

14

1% CMP COUNTR 8B4yl +TOO MANY CHARS?

16 RLT 1% +IF NOTs GET ANOTHER
17 ASK <T0O LONG>
18 BR IDENT

19

28 2% MOV R2,=tsP) +SAVE R2 ON THE STACK
21 DTCVT DATE :ENCODE DATE AND STORE
22 MOV (Gp) t4R2 +RESTORE R2 FROM STACK
23 MOV Hlage?'RD +19 CHARS ARE ADDED TO tDENT STRING
24 ADD RE,COUNTR tTHEY MUST BE COUNTED

25 MOV HTRACE'R1 +POINTER TO nTRACED DATE"®
26 3bs move (R1J+tsiR2H+ «APPEND DATE TO IDENT STRING
27 s0p RE,3%
28
29 4% JSR PCLICRLF sEND WITH CRLLF

ap

31 MOV H62.'RE +S12E oF IDENT BUFFER

32 sUB COUNTRsRp tHOW MANY UNFILLED BYTLS»
33 5% cLRB (R2?+ sNULL THEM 0UT
34 c0R RA,5%

35 INC COUNTR +COUNT MUST gE ROUNDED UP
36 ASR COUNTR s AND CHANGED TO WORD cOUNT»
a7 MOV COUNTRICOUNT . THEN STORED
38 cLR IFLAG +INDICATE NEW IDENT STRING
39 RTS PC

38



CONTRL MACRO VRgSA 18-APR=T4 81329 PAGE 9
INFUT COMMENT BLOCK

o~ U F e

COMENT®

2%

3%

STORE 3

1%
2%:

3%

ICRLF:

SBTTL

JSR PCLCRLF

AGK <COMMENT:>

JSR PC  CRLF

MOV BDATAWRZ

MOV BCOMENT*RSTART
CLR COUNTR

JSR PCWRDCHAR
CMP R1,HLF
pEg 2%

JSR PC.STORE
BRR 1%

cMPB -1 {(R2)spnlF
REe 3%

JSR PCLICRLF
CLR {R2)+

INC COUNTR

MOV COUNTRARBC
ADD #4 , ARC

ASR COUNTR

MOV COUNTR»HMWORDS
coOM CHLOCK

RTS P¢

cMp RL,BCR
gEQ ICRLF

cMP R1,8RUBOUT
aNE 1% :
DEC COUNTR
RMI 2%

ECHO He/

ECHO <({R2)
ECHQ #H¢/

RTS PC

CMP R1,H2s
BNE 3%

TST (Sp)1Y

JMP RARSTART
MOVB R19viR2)+
INC COUNTR
RTS PC

MOVR HCRps(R2Y+
MOVB BLF»(R2y+
AlD H2,COUNTR
RTS PC

INPUT COMMENT BLOCK

+STORAGE POINTER
<RESTART aADDR
+sINITIALIZE CcHAR COUNTER

+GET CHAR

+LINE FEED?

:IF 501 DONE
+tOTHERWISEy STORE CHAR
H AND GET ANOTHER

:WAS PREVIOUS CHAR A CRLF?

ﬁIF SOg BRANCH

:IF NOTs INSERT ONE

+NULL THE NEXT BYTE

: AND COUNT IT

' ACTUAL BYTE COUNT ‘

« INCLUDE CcODE WORD & WORD COUNT
tCHANGE BYTE CNT TO WORD CNT
+STORE AS WORD mEFORE BUFFER
+COMMENT INDICATOR

+CARRIAGE RETURN?
+IF SO, MAKE 1T A CRLF
tRURBOUT?

tUNCOUNT THE BAD CHAR

2 I COUNTER 15 NEG, RESTART
«PRINT THE DELETED CHAR»

H SURROUNDED RY A PaAIR

H OF SLASHES

+CNTRL /U TO RESTART
+POP THE RTS ADDR
+GO TO THE RESTART ADDR

+ STORE THE CHAR
' AND COUNT IT

tUPDATE BYTE COUNT

39



CONTRL MACRO VRASA 1B.APR-T74

PARAMETER STORAGE

INMEAD S
IDcODES
ICOUNT:
IDRUF 2

Nl AR R S R

TRACE ¢
19 DATE?:
11 GOoRUF:
12 MFpBuF:
13 MAPBLK:

15 COUNTR:
16 MFILAG:
17 IFLAG:
18 CBLOCK:
19 RSTART:
28 STACK:

24 LINK?

27 MFpD:

3# RDMAP:

ERRORS DETECTED:

V1129 PAGE 18

+SBTTL PARAMETER STORAGE

682 31968,3

1
18

JASCIZ2 ZUNIDENTIFIED SCAN/SCR>» ¢LF>

JBLKIL y2e

JASCIT / = TRACED /
JBLKIY 18

JBLKW 22

«HLKW =

LKW 5

7
d
"]
a
a
#

ERRADR
ﬂ'ull
+RADSH® /DK/

1*MFDRBUF *8
518

@rDATA,BH,
5B

. END MONITR

%)

FREE CORE? 1l214g« wORDS
SCOMTRL JL2/NL eTTMESYMIRTIN=LOCCCONTRL

+ERROR TRANSFER ADDR
+LINK BLOCK

tTRAN g8 wDS FROM BLOCK 1 INTO MFDRUF

+TRAN n% WORDS INTO DaTA BUFFER
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MACRO VR@BA 108~APR=7y P1:38 PAGE 1

~TITLE

SETUP

116 JANUARY 1974

LGLOBL
.GLOBL
.GLoBL
.GLOBL
.GLOBL
.GLOBL
.GLOBL
JMCALL
.REGS

LF312
CR=15

PLUS=SX

SETUP ,DELTAX*DELTAY ' XMOVE'EXEC'XDIR,YDIRIMON
ERAYXTRAVL#XTRAVH,NSCANSIPATERN*SPEED'BACKUP
SETDUNNLINES *XLBUF * XHRUF *YLBUF * YHBUF *DEVICE
RTNSPD*RDCHARYDISK s TAPE ,LSTCHR ¢+ XRAMPS*TOOLRG
NPOINT'NEGOK sCRLF ¢ MESAGE *RDASC *RDASC2? I0OMODE
DXySWCSETsSWCSPDYVELSEL s SWITCHYSERTESNUMBER
RAMPSPDSET,.TOCSTOCKS

«BINEZD »REGS

MINUSZRS
pDR11AZ177822

«MACRO

ASK TEXT

MOV He ERA :ERROR RETURN ADDRESS

JSR RB5,

MESAGE + TYPE oUT MESSAGE

LBYTE cRLF

LASCIZ
LEVEN
ENOM

«MACRO

STEXTR

MSG TEXT

MOV Be ERA

JSR R5,

«ASCIZ
.EVEN
«ENDM

MESAGE
*TEXT %



SETUP

SeTup EXECUTIVE
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MACRO VRg5A 18-APR-7y ¥113g PAGE 2

SETUP:

1%

2%

3%

TABLE ¢

OPTIONS

OOl e OO T
D~ UruppPH=OD~NC

4@
41
42
43
44
45
46
47
48
49
50
51
52

SETSWC?

SPDYET S

.SBTTL  SETup EXECUTIVE

TST SETDUN

BPL EXEC

ASK <OpTIONE >
JSR PC,ROCHAR
MOV Hlig.9 R8O

CMPR R1sTABLE(Rg)
pEG 2%

08 RE,1%

JMP ERROR

cMP RB,H13,

BGE 3%

JSR PC.CRLF

pEC R®

ASL R®

JSR PC,30PTIONSRS)
RTS PC

tHAS FULL SETUP BEEN DONE?
:+IF NOTs DO IT

+GET CONTROL CHaR

+ONLY 15 LEGAL CHARS

+ 1% CHAR IN TABLE?

+ IF SO, BRANCH

+TRY NEXT ENTRY IN TABLE

+15 2Np LETTER REQUIRED?
1 IF SO, BRANCH
+OTHERWISEs GO TO NEXT LINE

tMAKE RB A WORD OFFSET
+GO TO PROPER ROUTINE
¢+RETURN TO MONITOR

JASCIT /BdBEFLMPSUVXYCDON/

.EVEN

NUMSET
GETRAK
MON
FORTIO
LETTER
MEDIUM
GETPAT
SETSWC
EXEC
GETVEL
GETX
GETY
c2

ne

N2

MOV H2,SWCSET

MOVR SWCNUM+53SWITCHT1
MOV SWITCHsDR11A

MOV DX DELTAX

MOY XTRAVL»R3Z

MOV XTRAVHR2

MOV HXMOVE»Rp

JSR PC,,VELSEL

MOV (R5) *RAMP

MOVR SwCSPD(R41SPEED
MOV SPEEDRTNSPD

RTS PC

tINDICATE 1 MICRON
+SET SwITCH BITS
:SET SwlTcH

+MAKE DELTAX CORRECT FOR 1*MICRON SWITCH

tRECOVER SCAN LINE LENGTH

+INDICATE X=MOVE

1GET PROPER SPEED FOR THIS SPEED SETTING

tSTORE RAMP FOR THIS SPEED
1STORE SPEED



SETUp MACRO VRESA 1B-ApPR=~74 €1:3R PAGE 3
SFTHe EXECUTIVE

1 EXgC3 CLR RB +RA 1S5 LIST POINTER
2 1%;: MOV RB,=-isSP) +SAVE RB ON THE STaACK
3 JSR PC+aSEQ(R®? :GO TO PROPER ROUTINE
4 MOV (SP)+,RP +RESTORE RA FROM STACK
5 TST (R@g)+ _ sPOINT TO NEXT ROUTINE
6 BR 1% t AND EXECUTE IT
2
8 EDUN: MOV B=1sSETDUN +INDICATE COMPLETED SETUP
= JMP  MON +EXIT DIRECTLY TO MONITOR
14
11 SEqQ: GETX
12 GETY
13 GETPAT
14 GETDX
15 GETOY
16 GETNL
17 GETXY
18 EQUN
19
28 N2 JSR PC,RDCHAR +GET 2ND COMMAND LETTER
21 JSR PCL,CRLF , tADVANCE TO NEXT LINE
22 CMP R1l,.,n'p '
23 BNE 1%
24 JMP GETNP
25 1% CMP. R1,#'L
26 BNE JE
27 JMP GETNL
28 JE: JMP ERROR
29 ‘
3@ p2: JSR PCWROCHAR sGET 2ND COMMAND LETTER
31 JSR PCLCRLF tADVANCE TO NEXT LINE
32 CMP R1,H'X
33 BEQ GETOX
34 cMP R1,8'"Y
35 BNE JE
36 JMP GETDY
37 ‘
38 LETTER!: ASK <SERIFS LETTER: 2 :THIS ROUTINE PROVIDES A NEW
39 ' JSR PC L RDCHAR ' FIRST LETTER FoR THE
4@ JSR PCLCRLF : QUTPUT FILENAME
41 : CMPBR Ri1BeA t AT LEAST ASCII 'Af?
42 BLT JE . + IF NOT» ERROR
43 CMPB RiB+Z +ABOVE ASCII '2¢?
44 BGT JE +IF 50, ERROR ,
45 MOV R1,SERIES sSTORE SERIES DESIGNATOR
46 ‘ MOy ®1 ,NUMBER ¢ INITIALIZE cOUNT
47 rRTS PC : :
48 . .
49 NUMSET: ASK <NUMBER® > ‘ :
5@ JSR PC,RDASC +GET SMALL POSITIVE NUMBER
51 CMP R3,89q. tMUSTN+T pE OVER %9q
52 BLE 1%
53 JMP TOOLRG
54 1%: MOV R3,NUMBER
55 RTS PC

45
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MACRO VR@5A 18-APR=Ty ¥1:3n PAGE 4
INPUT ScANNING PARAMETERS

GETX?

152

GETY3S

1%:

GETDX:

1%

2%

LSBTTL

JSR
ASK
JSR
cLR
cMP
grEQ
cMP
BEG
cOM
CMP
BEQ
CMP
BNE
rRTS

ASK
JSR
CLR
cMP
REQ
cMpP
BEG
cOM
CMP
BEQ
CMP
BNE
RTS

ASK
JSR
MOV
RLE
CMP
BMI

MOV
MOV
ASR
BCS
50B
MOV
MoV

PC.CRLF
LX=DIR
PC,RDCHAR
XDIR
R1,8°L

1%
R1,#PLUS
1%

XDIR
R1,8'R

1%
R1,BMINUS
JE

PC

<Y=DIR

PC +RDCHAR
YDIR
R1,#'R

1%
R1,HPLUS
1%

YDIR
R1,8'F

15
R1,8MINUS
JE

PL

<DELTA X
PC +RDASC
R3,DX
BADNUM
#2add. R
BADONUM

42 R4
R3,DELTAX
R3

2% :
Ri4o1%
R3,DELTAX
R4 ,SWCSET

INPUT SCANNING PARAMETERS

1 XDIR=a MEANS LEFT"

+XDIR==1 MEANS "RIGHT"®

s YDIR3@ MEANS "BACK"

s YDIRZ-1 MEANS "FRONTW

tMUST BE >8
+MUST NOT EXCEED 2 MM

t+INITIALIZE POINTER

«ASSUME R3 CORRECT DELTA=X
«SHIFT LOw BIT INTo THE c¢=BIT
+BRANCH IF IT'S SET
+OTHERWISEY CHECK THE NeEXY gIT
+IT HAS NoW BEEN ODIVIDED BY 4
:STORE INDEX OF SWITCH SETTING

MOVB SWCNUMERY) 4SWITCH+1:5TORE SCALE INCREMENT SwITcH 81Ts

MOV SWITCHIDR11la

tACTUATE THE SWITCH



SETHp MACRO VRASA 19.APR=T74 #1:38 PAGE S
INPUT SCANNING PARAMETERS

1 GETNP: MSG <PTS/ZLINE >
"2 JSR PC4RDASC . '
3 ¢CMP R3,BUFSIZ ¢+t CANNOT EXCEED BUFFER SIZE
4 BLOS 1¢
5 JMP TOOLRG ,
6 1%, cMp R3,t81 tMUST BE »>1
-7 BLE BADNUM
8 MOV R3,NPOINT +STORE NUMBER OF POINTS
9 DEC¢ R3 -
10 MOV R3,R2 tMUST BE IN EVEN REGISTER
11 MUL DX ,R2 : FOR DOUBLE WORD RESULT
12 - . JSR PC,SPDSET 1SELECT OPTIMUM SPEED
13 MOV TOCSPTOCKS sSTORE THE DELAY TIMER
14 MOV R34XTRAVL +STORE LO ORDER WORD
15 MOV R2,XTRAVH +STORE HI ORpPER WORD
16 RTS PC
17
18 GETDY: TST PATERN
19 aGT 1%
29 ‘ MSG <Y STEP. 2
21 JSR PCWRDASC
22 MOV R3,DELTAY
23 1%; RTS PC
24
25 BADNUM: MOV ERAYERRET
26 ASK <ILLEGAL NUMBER>
27 JSR PCLCRLF : ' :
28 JMP RERRETY +GO TO ERROR RETURN ADDR
38 GETNL: TST PATERN tSINGLE LINE SCAN?
31 BLE 1% +IF NOTs BRANCH
32 MOV Bl NLINES
33 RTS P¢
iy 1% MSG <LINES- . >
35 JSR PCRDASC tSMALL NUMBER ONLY
36 MOV R3,NLINES
37 RTS PC e
38 :
39 GETPAT! ASK <PATTERN 2
4@ JSR PC.RDCHAR
41 MOV n4,R2 sPOINTER TO CHAR LIST
42 1% cMPB 34 {R2)*R1 1LOOK FOR A MATCH
43 BEQ 2% +IF FOUND, BRANCH
uy S0B R2,1% :OTHERWISE» DECREMENT POINTER
45 . BR ERRQR +ERROR IF NO MATCH
46 2% sUB #3,R2 tMAKE RANGE =2 TO 41
47 MOV RZ,PATERN tSTORE RESULT
48 RTS PC
49 3% ASCIZ /YUBREL/

N7



SETup

MACRO VRg5A 1BaAPR=74 V1:38 PAGE 6
PARAMETERS

INPUT SCANNING

1
2
3
4
5
6
7
8

9
19
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
2a
29

.Y
11
32
33
34
35
36
37
38
39
4@
41
42
43
44
45
46
47
48
49
54
51
52
53

GETVEL:

1%

2%:

FORTIO®

1%,

GETBAK @

1%

MEDIUM!

1%

ERROR ¢

M56G
JSR
MOV

<SPEED >
PC.RDASC
SWCSET*Rg

‘MOVE SWCSPDIR®) ,R2

RIC
TST
BLE
“CMP
BGT
MOy
MOV

8177488 R2
R3

BADNUM
R3.R2
BADNUM
R3;5PEED
25, ke

CMPB R3sSWCSPDIRB)

BLE
508
ASL
MOV
RTS

¢LR
ASK
JER
cMp
8EQ
COM
cMp
BNE
RTs

MSG
JSR
CLR
CMP
BEG
COM
cCMP
BNE
RTS

ASK
JSR
MOV
CMP
BEQ
MOV
CMP
BEG
cMp
BNE
RTS

MOV
ASK
JMP

2%
RB,1%

RE
XRAMPS (R@) 'RAMP
PC

IomoODE

<FTN 1/07 >
PC+RDCHAR
Ri,H'y

1%

10MODE
Rli.,8'N
ERROR

Pc

<BACKUPZ? >
PCWROCHAR
BACKUP
Rl,8inN

1%

BACKuUp
Rli.8'Y
ERROR

PC

KSTORAGE 2
PC WRDCHAR
BDISKW+DEVICE
Rl,8'p

1%
BTAPE,DEVICE
Ri,s'T

1%

Rl,8'M
ERROR

PC

ERAERRET
<WHAT?>
QERRET

tGET MAX SPEED FOR THIS SWITCH SETTING
tELIMINATE EXTENDED SIGN

tCOMPARE R3 TO ZERo

tSPEED MUST RE >

tMUST NOT BE GREATER THAN MaX SPEED
¢tBRANCH IF T00 FAST

tSTORE NEw SPEED

tPOINTER FOR SPEEDS LIST

tCOMPARE NEW SPEED TO LIST ITEM

tIF NOT FASTERs® BRANCH

:OTHERWISEY (COMPARE To HIGHER SPEED
tMAKE R® A WORD OFFSET

*GET APPROPRIATE RAMP FOR NEW SPEED

t® MEANS FORTRAN=COMPATIBLE I/0

tYES?

t=1 MEANS NON=FORTRAN
tND»

:ZERO MEANS NO

s=1 MEANS YES

tASSUME DISK STORAGE
t"D" FOR pISK?

1IF S0, EXIT

:CHANGE DEVICE POINTER
t"TY FOR TAPE?

t"M» FOR MAGTAPE IS ACCEPTARLE

tSAVE ERA BECAUSEs.ss.
: YASK" RESETS IT
160 TO ERROR RETURN ApBDR

48



SETUP MACRO VRBS5A 1B APR=74 B1:3a PAGE 7

INPUT SCANNING PARAMETERS

1 c2:. JSR PC JRDCHAR
2 cMPB R #CR
3 REQ GETXY
i
5 CMPR R1+8 N
6 BNE 2%
7 ASK <FRAME > ,
8 JSR PC+RDASC
9 DEC R3
19 BMI ERROR
11 ASL R3 :
12 CMP R34NSCANS
13 BLE 1%
14 JMP TOOLRG
15 1% MOV R3,COUNTR
16 BR XYINPT
17
18 2%: CMPB Ri»HX
19 BNE 3%
28 ASK <X = >
21 MOV HX{BUFsCOUNTR
22 BR 4%
23 :
24 3%: CMPB Ri»#0Y
25 BNE ERROR
26 ASK &Y = >
27 MOV HBYL BUF»COUNTR
28
29 4% MOV #%1{s»NEGOK
ag JSR PC.RDASC?
31 MOV COUNTRsRA
32 MOV RBP,R1
33 ADD H64.'R1
34 MOV #32.9RY
35 '5%: MOV R3, (R@)+
16 MOV R2,{(R{)+
37 0B R4,5%

38 _ RTS PC

+GET 2ND LETTER OF COMMAND
s+ IS IT A CARRIAGE RETURN?2
+IF S0, INPUT WHOLE ARRAY

tCHANGE A PARTICULAR FRAME?
+IF NOT» BRANCH

:GET THE FRAME NUMBER
s NUMBER HAD TO RE POSITIVE

sNSCANS CONTAINS (2N=2)

+BRANCH IF NUMBER 1S oK

+60 TO ERROR ROUTINE 1F NEEDED

+ "COUNTR' CONTAINS FRAME POINTER
¢ XYINPT wILL PROVIDE RTS

:SET ALL X COORDS?
+IF NOT» BRANCH

:COUNTR WILL PROVIDE LIST POINTER

+CHANGE ALL Y COORDS?
¢+ THAT WAS LAST LEGAL OPTION

+POINTER TO Y=STORAGE ARRAY

«A NEG COORD IS LEGAL
+NUMBER MAY T/BE LARGE
{POINTER TO LOW ORDER LIST

sPOINTER TO HIGH ORDER LIST
+CHANGE ALL VALUES FOR THE CcOORD
1STORE LOw ORDER WORD

+STORE HIGH .ORDER wORD

1 GO THRU ENTIRE ARRAY



SETUP

INPUT SCANNING PARAMETERS

26 XYINPT1?

CLR
MOV

.BIN2D FBUF+1+FCOUNT

COUNTR
#l,FCOUNT

CMPR FaUF+4en6d

BNE

2%

MOVE RudsFBUF +4

MOV
JSR

JASCII <CR>KLF>/FRAME /

JSR
TSTY
BEQ
CMP
BGE
ADD
INC

FBUF+tu 3¢
RS MESAGE

PC+XYINPTY
LSTCHR

5%
RB.“SR.
4%
n2,COUNTR
FCOUNT

BR 1%

ASK
MoV
RTS

ASK
MOV
JSR
TST
BEQ
MOV
MOV
MOV

MSG
MOV
JSR
MOV
MOV
MOV
RTS

SLIMIT REACHED>

RB,NSCANS
PL

<X = >

#t~1 +NEGOK
PCsRDASC2
LSTCHR

1%

COUNTR+RA
R3.XLBUF (R}
R2 , XHBUF (RB)

<Y = >

He1 +NEGOK
Pc,RDASC2
COUNTR*Rg
R3,YLBUF (R6)
R2,YHRUF ({RE)
FC

MACRO VR@SA 1B.APR=T7u B1338 PAGE 8

+POINTER TO FRAME NUMBER

s FRAME NUMBER

+ENCODE FRAME NUMBER

115 THERE A LEADING ZERO?
+IF NOTs+ BRANCH

+IF S0, CHANGE IT TO & SPACE
«PUT NUMBER IN TEXT STRING

+GET A COORD PAIR

+WAS <_F>» TYPED?

+IF S0, INPUT IS DONE

tHAS LIMIT REEN REACHED?

+IF SO, PRINT MESSAGE

+POINT TO NEXT STORAGE LOCATIONS
+ INCREMENT FRAME NUMBER

¢tGET NEXT COORD SET

+STORE SCAN COUNT (2N = 2)

t+NEG COORD IS LEGAL

150 15 LARGE NUMBER

sWAS <LF> TYPED>»

+IF S0, IGNORE X AND EXIT

+STORE LOW ORDER wORD
+STORE HIGH ORDER WORD

1DO SAME FOR Y

50



SETUP

C@~AO U E R

MACRO VR@SA 18.APR=T4 @1:3m PAGE 9
BARAMETER STORAGE ‘

:**+f*t***#**t*#ﬁ*#**¢*¢+#*******tf*¢***$¢*********

NPOINT
XDIRt
YDIRS
DX
DELLTAY!?
XTRAVL ¢
XTrAVH!
‘NLINES?®
PATERN?
SPEED
BACKUP®
NSCANS S
IoMODE 2
XLRUF ¢
XHRUF:
YLAUF ¢

" YHBUF 2
:*ttiﬁt**t**##****t*tt**#**#f****t

DELTAX:!
DEVICE:
SETDUNS
ERAZ

ERRET ¢
COUNTR
FRuUF?

FCOUNT !
SWCSET:®
SWCNUMS
BUFSIZ:

.SBTTL

a
1
a
a
@
BLKW
~BLKW

BLKW
.BLKW

a
DISK
@

@

a

@
ﬂ’ﬂ'g
a

2

.BYTE =xB*589100,8
122p8

LEND

PARAMETER

Ade

32

320

32e -

STORAGE

+THESE ADDR'S MUST REMAIN
+INTACT AND IN THIS ORDER

**tt***f*****#**$**k

f**?********f*#*****#**tft****?****#*

ERRORS DETECTED: B
FREE CORE! 125la. WORDS
1SETUP«L2/NL3TTM:SYMEBINILOCKSETUP

5L
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SCAN

MACRO VRE5A 1B-APR<=Ty 9133g

TABLE OF CONTENTS

=
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SCAN EXECUTIVE

PLAYBACK EXECUTIVE

ABORT sgCan

INITIALIZE ScAN

SCAN ONE LINE

MOVE TO MEXT SCaN LINE
COMPLETION OF FRAME SCAN
MOVE CARRIAGE TO THE ORIGIN
MOVE ROUTINES

SETUFP FOR MOVE

PARAMETER STORAGE

sh



SCAN MACRO VR@SA 18-APR-7y ¥1:39 PAGE 1

1 TITLE SCAN
2 +1 FEBRUARY 1974
3 _
4 LGLOBL XDIR*YDIRDELTAX*XTRAVL XTRAVHIOELTAY*HOMEDSP
5 .GLOBL NSCANS»PATERN*SPEEDSKEY 4XLRBUF s XHRUF ,CRt FsRDASC
6 .GLOBL YLBUF , YHRUF s SETDUN*NLINES*NPOINTsDEVICE»TSTSCN
7 .GLOBL RDXY»i DVALINEGATE yRDCHARYMESAGE *DEL AY DX # XMOVE
8 .GLOBL XNOWL , YNOWL s SeEXEC'P.EXECIEXEC*MONIRAMP» CBLOCK
9 ~GLOBL DMOVE + GO . X3GOeY 31 XGOH s YGOH * XGOL s YGOL 4 BACKUP #CRT
19 .GLOBL SWCSPD tSWITCHYXRAMPS s SPDSEL » TEMP 4 SPDSETsRTNSPD
11 .GLOBL RDVAL ,TOCS2»TOCKSYDATA

12 LMCALL «PARAM

13 .PARAM

14

15 MOTORS = 167p08 +DENSTITOMETER MOTOR CONTROL
16 DBNAR = 16732 +DIVIDE=BY~-N BUFFER

17 DBNS s 167a34 . +DIVIDE=BY~N STARUS REGISTER
18 LIMITS = 167n4P +LIMIT FLAGS REGISTER

19 ADC = 16752 tA/D CONVERTER RUFFER

28 DAC = 167a72 D74 CONVERTER BUFFER

21 pDR11A = 177s22 +SCALE INCREMENT SwITcH BITS
22

23 |

24 .MACRO ASK TEXT

25 JSR RS(MESAGE

26 JASCI2 <CR><LF>aTEXTa

27 LEVEN

28 LENDM

29

38 . .MACRO M™MSG TEXT

31 JSR RS MESAGE

32! © JASCIZ RATEXTa

33 LEVEN

34 ~ENDM

35

36 JASECT

37 .z178

38 DBNINT «DIVIDE-RY=N INTERRUPT VECTOR
39 340 ' . +PRIORITY 7

4@

4l

42 .CSECT

25



SCAN

s L R (B B i SR Ny

MACRO VYRgSA 1B-APR=7u #1330 PAGE 2
SCAN EXECUTIVE

SeEXEC?E
TSTSCNE

1%

2%

3%g

4%

5%

&%

7%

8%:

JSRTTL ScAN EXECUTIVE

MOy
TS8Y
BMI
JMP

MOy
MmOy
cLR
75T
BPL
JSR
2

MOV

MOY
MOy
MOY
JSR

JSR

MOy
MOV
MOy
ASH
MOV
WATT
s0B
MOy

JSR
TSY
RPL
MOy
JER
]

CLR

BRIT
BEQ
J5R
RIT
BEG
JMP

DEC
BEQ
JSR

#8999 TFLAG
SETOUN

i%

ExecC

BiniZo:PAaASS. A
HigliooPASS.B

Dsp

TFLAG

2%

RS ;ADEVICE

#ly e SOURCE

HTRAVL s XTL.
ATRAVH XTH
PATERNOPAT
PE.SCaN

PCHSCAN

MODE 95%
#lulopbBrNs
ApCoR1
R R
Ri,{Rp2)*

R3, 4%
TEMP o PSR

PCoSIGMAL
TFILLAG
&%

SOURCEso 412

RS, 8DEVICE
SOURCE

BlgosyR
7%
PLLCRT
225 o5WR
7%
ZAP

LCOUNT
8%
PCoNEXTLN

BR 3%

MOy
JSR

#8lnsSO0URCE
PC<ENDSCN

BR 3%

;=1 MEANS REaAL RUN
g=l IF SETUP COMPLETED

360 TO SETUP ROUTINE

“MOoY R1Is(R2)+" INSTRUCTION CODE
MoV Ris={R21" INSTRUCTION CODE
sCLEAR DISPLAY FLAG

2 XS THIS A REAL RUN?

tIF MOTe pOMsT OPEN A FILE
¢gWRITE INITIALIZING DATA ON

2 PRIMARY STORAGE DEVICE

s14 MEANS 1ST DATA RECORD

g
i

sMOVE THE X=TRAVEL DISTANCE
2 TO A WORK AREA

:DITTO FOR PATTERN
sINITIALIZE SCAN

20 5T74RT ScaN OF oNE LINE

s INSTALL DATA TRANSFER INSTRUCTION

sENABLE DIVIPDE=RY=N INTERRUPT
tPI¢eK UP THE DIGITIZED DENSITY
sREQUCE IT To THE REAL 1@ BITS
+STORE IT

(WAIT FOR DIVIDE®BY*~N INTERRUPT
gCOUNT THE POINTe DO 1T AGAIN
RESTORE THE PROCESSOR STATUS

2 STOP MOTOR: CHECKX ABORT SWITCH
:I8 THIS A REAL RUN?
s IF NOT9e DON¢T RECORD THE DaTA

$SPECIFIES WHETHER 1ST DATA RECORD

+RECORD DATA ON STORAGE DEVICE
s ZEROQ MEANS «NOT 1ST RECORD"®

16 SWITCH 3 SET?

tIF NOTe+ BRANCH

cIF S0, DISPLAY DATA ON TERMINAL
sHAS ARORT REEN REQUESTEDR?

s IF NOTe» BRANCH

sIF 50, JUMP TO ABORT ROUTINE

sCOUNT THE L INE
¢IF LAST LINE® RRANCH
+GO TO NEXT LINE
2 AND SCAN IT
cINDICATE 1ST RECORD oF NEW FRAME

sRETURN T0o ORIGINs CHECK FRAME COUNT

:SCAN NEXT FRAME
56



SCAN  MACRO VRaSaA 1P-APR=T4 #1:3g9 PAGE 3
PLAYBACK EXECUTIVE

' ; .SATTL PLAYBACK EXECUTIVE
3 PsEXECS: MOV #™ysTFLAG
4 MOV H~33SOURCE .
5 ASK <SCALE FACTOR >
6 JSR PC+RDASC ¢t INPUT A SMALL NUMBER
7 TST R3 +IS IT <¥>
8 BGT 2% +IF S0, BRANCH
9 1%, MSG <WHAT?> +IF NOT* ERROR
18 BR P.EXEC
11 2% CMP R3,81g@. :+18g 1S UPPER LIMIT
12 BGT 1% tERROR IF EXCEEDED
13 MOV R3,NPULSE +STORE THE PULSE COQUNT
14
15 3% MSG <PARAMETER SOURCE? (K OR RY >
16 JOR PC+RDCHAR
17 JSR PCLCRLF
18 CMP R1,®' 1"Kv FOR KEYBOARD?
19 BEG 4%
29 MOV B45sSOURCE :
21 CMP R1,8'R 1"R" FOR RECORDED?
22 BEG 5%
23 MSG <WHAT?2>-
24 JSR PC W CRLF
25 gR 3% '
26
27 4% TST SETDUN : +=1 IF SETUP COMPLETED
28 gMI 5%
29 JMP EXEC +60 To SETUP ROUTINE
k1"
31 5% cLR DSP +CLEAR DISPLAY FLAG
32 MOV SOURCE»e+12 sSPECIFY REQUESTED PARAMETER SoURCE
33 JSR R5,aDEVICE t0PEN INPUT FILE
3y -3
35 MOV #=11sSOURCE +LLOOK FOR 1ST DATA RECORD
36
37 CLR R3
38 CLR R2
39 MOV NPULSE*Rg 1 COMPUTE THE ACTUAL LINE LENGTH
40 651 ADD XTRAVL*R3 : BY ADDING THE SINGLE=-STEP
41 ADC R2 s LENGTH NPULSE TIMES
42 ADD XTRAVHsR2
43 s0B RBA,6
44 MOV NRULSE sRg +A CORRECTION MUST BE INCLUDED
45 nEC RO ' : TO ACCOUNT FOR THE ENDPOINT
46 MUL DX RO
47
48 ADD R1,R3
49 ADC R2
58 ADD RB,.R2 '
s MOV R3ILXTL tSTORE THE RESULT IN A WORKING ARFA
52 MOV R2,XTH
53 JSR PC.SPRSET {SELECT OpTIMUM SPEED FOR THIS LINE
54 CLR RS tINDICATE 1ST FRAME
55 MOV PATERNPAT :PUT SCAN PATTERN 1IN SCRATCH wWORD
56 JSR PCWKEY +HIT KEY TO CONTINUE

57 JSR PC,.SCaN sINITIALIZE SCAN
‘ : 57



SCAN MACRO VRE5A 1B.4PR=-Tn B1:¢30 PAGE 4
PLAYBACK EXECUTIVE

i PHOTO: MOV SOURCEs=212 ¢ INDICATES DATA RECORD NUMBER

2 JSR RS .8DEVICE +READ A4 LINE OF DATA

3 wl

4 MmOV B2 2SOURCE tNEXT RECORD WON'T BE THE 1sT

5

& RIT #lgsSyR 216 SWITCH 3 SET?

7 RED 1% ¢eIF NOTe® BRANCH

a JSR PCLCRT s IF S0, DISPLAY DATA ON TERMINAL
9 piT B82Hs5wR ¢ HAS ABORT BEEN REQUESTED?

1% BNE ZaPp :IF S0, GO TGO ARORT ROUTINE

11 1%, NEG PAT +SET Up REPEAT PATTERN

12 MOY NPULSE¢«LREP sNPULSE ALSO CAUSES LINE REPEAT
13 MOV 812283 vPASS.A $"MOY (R2)+9R1" INSTRUCTION CODE
iy MOy @1u287 PASS A g "MOY - fR2JIR1"™ INSTRUCTION CODE
15

16 2% JSR PC HSCAN tSTART SCAN oF ONE LINE

17

18 MOY MODE2a% sINSTALL DATA TRANSFER INSTRUCTION
19 MOV Bilz1vypBNS tENABLE DIVIDE=RY=N INTERRUPT

28 3%: MOY NPULSE+R2Z ¢eNO, OF PULSES FOR EAcH POINT
21 4% MOV (Ra2)¥R1 :DIGITAL TNPUT VALUE

22 CHMP RL,4255, :8%pIT LIMIT

23 BLOS 5S¢ tCONTINUE IF IN RANGE

24 MOY #2550 R1 tOTHERWISEY SET TO MAX

25 5% MOY RLI.DAC ¢ SEND SIGNAL TO DIODE

26 WATT :WAIT FOR INTERRUPT

27 SO0B RE.5% sCOUNT THE PULSE NUMBER

28 SO0B R3.3% tCOUNY THE. POINTs DO IT AGAIN

29 MOV TEMPTIPSW +RESTORE THE PROCESSOR STATUS

38

31 JSR PC.SIaNaL :95T0P MOTOR» CHECK ABORT SwITCH
iz DEC LREP 1L INE REPEAT COUNTER

33 BEQ 6% . :B MEANS DONE WITH THE LINE

34 JGSR PCoNEXTLN :DO EDGE MOVE TO NEXT LINE

35 AR 2% $00 THE LINE REPEAT

36

37 &% NEG PAT tRESTORE THE SPECIFIED PATTERN
38 DEC LCOUNT sCOUNT THE LINE

39 BEQ 792 ¢IF LAST LINEs sRANCH

48 JSR PCoNEXTLN 160 TO NEXT LINE

41 BR PHOTO ¢ AND CONTINUE

42

43 7% MOY #9911 e¢SOURCE tINDICATE 1ST RECORD 0F NEW FRAME
44 JSR PCENDSCN tRETURN TO ORIGINt CHECK FRAME COUNT
45 BR PHOTO sPLAY BACK NEXT FRAME
46

47

48 «+SBTTL ARORT SCAN

49 Zapi JSR PC,L,CRLF

58 ASK 2SCAN ABORTED>

51 THuDS ASK <RESET SwWITCH 4>

52 TST TFLAG tWAS THIS A REAL RUN?

53 pPL 1% tIF NOTe NO FILE WAS OPENED

5; JSR R5,8DEVICE sCLOSE DATA FILE

5 u

56 1% CLR TFLAG tRESET THE TEST FLAG

57 JMP MON ¢EXIT DIRECTLY TO MONITOR

58



SCAN

INITTIALIZE SCaN

MACRO VR@5A 1B.APR~74 B1:39 PAGE 5

SCANS

1%:

2%

START:

1%:

2%

‘3%,

+SBTTL INITIALTZE SCAN

CLR Rb5

CMP PATERNiHL]
BRNE 1%

MOV NPOINT»CNTDWN
ASL CNTDWN

MOV XTLR3
MOy XTHsR2
TST XDIR

aPL 2%

JSR PCWNEGATE
MOV R3,,XTL
MOV R2,XTH

TST BAacKup
BPL START
ASHC H-1»sR2
BIC #3,R3 )
MOV R3,SHIFTL
MOV R2,S5HIFTH

MOV XLRBUF (R5) R 3
MOV XHBUF (R5)R2

TST BacKup
BPL 1%

SUB SHIFTLR3
SBC R2

SUB SHIFTH#R2

MOV R3,STARTL
MOV R2,%TARTH
MOV R3I,STOPL
MOV R2,SToPH

ADD XTL*STOPL
ADC SToPH
ADD XTH»STOPH

TST XDIR
BMI 2%

SUB RAMP!R3
sB8C R2

BR 3%

AOD RAMPIR3
ADC R2

MOV R3,XGOL
MOV R2.XGOH

MOV YLBUF (R5) sYGOL
MOV YHBUF (R5)»yGOH
JSR PC,DMOVE

MOV NLINESsLCOUNT
MOV XDIRSVECTOR
RTS PC

tRS IS NSCANS COUNTER

tOFFSET WILL BE ZERO UNLESS.es.
' RASTER SCAN IS BEING DONE
+THEN THE DATA POINTER wWILL BE
! DISPLACED BY NPOINT wORDS

=GET X‘TRAVEL. *, .

+POS OR NEG MOVE?

tBR IF POSITIVE

tMAKE TRAVEL DISTANCE NEGATIVE
t AND STORE IT

:1S BACKUP DESIRED?

¢t IF NOT» RRANCH

+tDIVIDE X«=TRAVEL BY 2

¢BE SURE 1T'S DIVISIBLE BY 4
tSTORE THE RESULT

¢+GET X=START COORp

tIS BACKUP DESIRED?

t IF NOT» gRANCH

tSURTRACT THE SHIFT TO GET

' THE DESIRED STARTING COORD

:STORE X=START

tGET XaSTOP RY ADDING X*TRAVEL
H TO X*START

+IS IT A POSITIVE MOVE?

+IF NOTy BRANCH

tSUBTRACT STANDOFF DISTANCE
' FROM X=START

tADD STANDOFF FOR NEG MOVE

+STORE DESTINATION COORD
1GET Y=START COORD
tMOVE TO STARTING POSITION

tPUT NLINES IN COUNTER
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SCAN
SCAN ONE LINE

XSCAN:

1%

P N
VO~ ML HVFEFEDE NN E W

2%2

S AY]
=

o
5V]

oo o
[ SR gy ¥}

N
~4

3%1:

W o
= R0 @

ub g

[C RV R T
-~ E N

E=aN S )
[~ RN +4]

SO UMEEEEED SR E
O =D @~ E LN

4)]
(¥ ]

.SBTTL

MOV
CLR
75T
BEQ
CMP
BEQ
MOV
MOV
CMP
BNE
MOy
MOV

PASSo A*MODE
OFFSET

PAT

1%
VECTORUDIR
1%

SToPL R3S
SToPH.RZ
B=4sPATERN
2%

PASS eBsMODE
CNTDHNOFFSET

BR 2%

MOV
MOV

MOV
JSR

MOy
TST
aMI
BI§
Moy

STARTL*R3
STARTHeR2

BlasRi
PELDVAL

SPEEDSTAT
VECTOR

3%

PosXsSTAT
#igltgl MOTEMP

AR u%

=
MOV

MOy
JSR
SUR
BPL
NEG
CMP
BGT

MOV
ADD
MOV
MOy
INC
MOV
MOV
SPL
MOV

NEGXeSTAT
gUauBq »MOTEMP

wHGgoR1
PC ;,ROVAL
YGoL »R3
ol

#OATAR2
OFFSET sR2
NPOINT»R%
DELTAX yDRNB
LIMITS _
SWITCHIDR11lA
PSweTEMP

6
STAT*MOTORS

248,240

MOV

MOTEMP sMOTORS

TS5TB LIMITS

BFPL
RTS

o=l
PC

ScAN ONE LINE

MACRO VRESA 1B-APR=Tuy B1:3q PAGE &

s TRANSFER INSTRUCTION FOR FORWARD SCaN

sEDGE 0OR RASTER?

:BR IF EDGE

+FORWARD OR REVERSE SCAN?

tBR IF FORWARD SCAN

t"STOP* IS START OF REVERSE

H SCAN

tRASTER SCAN=

«BR IF BOUSTROPHEDONIC

tREVERSE DATA TRANSFER DIRECTION
5 AND LOAD OFFSET

sNORMAL START ON FORWARD
: SCAN

tINDICATE X=LOWER LIMIT
+L0AD DCRS LIMIT REGISTER

tPUT MOTOR SPEED IN CONTROL WORD
¢P0OS OR NEG SCAN?

:BR IF NEG

+SET THE POSX DRIVE gIT

tSET Y AUTLOK

1SET THE NEG=X DRIVE RIT
+SET Y AUTOLOK ON

s INDICATE Y=pISPLAY REGISTER
+GET CURRENT Y*cOORD

: COMPUTE DISTANCE FROM Y=TARGET
+BR IF NON-NEG

sMAKE 1T POSITIVE IF NECESSARY
115 IT WITHIN ONE MICROND

LO0OP IF 1T ISN*T

+DATA BUFFER POINTER

+POINT TO TOP OF BUFFER IF RASTER SCAN

eNOs OF POINTS

+SET N FOR DIVIDE=BY*®N

eCLEAR X=LIMIT FLAGS

tBE SURE SWITCH IS CORRECT
+SAVE oLpD STATUS WORD

+MASK ¢LOCK. PULSES

+TURN MOTOR ON

+GIVE MOTORS TIME TO READ SPEED

:TURN ON Y AUTOLOK, LEAVING X MOTORS ON

+IS LOWER LIMIT FLAG SET2
tWAIT FOR IT
tRETURN TO EXEC
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SCAN
MOVE TO

OO~ U £ G

26 ENDSCN:

27

28

29
38
31
32
33
34
35
36
37
38

39

408
41

42
43

44
45
46
47
48
49
58
51
52
53
54
55
56
57

MACRO VRg5A 18-APR*74 B1:39 PAGE 7
NEXT SCAN LINE '

NEXTLN®

1%

2%

3%1

1%:

2%,

HOME ¢

«SBTTL

TST
BMI
ADD
ADC

YDIR

1%
DELTAY»YGOL
YGoH

RR 2%

suB
SBC

TST
rPL
cOM
JSR
RTS
JSR
RTS

LSBTTL

CMP
pEa
TS5T
JMP

TST
BRPL
JSR
4

JSR

CLR

T5T
RTS

«SBTTL

cLR
cLR
CLR
CLR
CLR
JSR

DELTAY +YGOL
YGoH

PAT

3%

VECTOR
PC+GO.Y
PC
PC.FLYBAK
PC

RS 4NSCANS
1%

(Rg)+
START

TFLAG
2%
RS ,@DEVICE

P +HOME
CBLOCK'

(Sp)+
Pe

TFLAG
XsoL
XGoH
YGOL
YGOH
PC +DMOVE

TSTB TPS

BPL
MOV
RTS

e™y -
#7,.TPR
PC

MOVE TO NEXT SCAN LINE

tWHICH DIR IS Y=STEP?
:BR IF NEG
¢«NEXT LINE IS AT Y+DY

tSUBTRACT DY FOR NEG STEP

tRASTER OR EDGE SCAN’

+sBR IF EDGE

tCHANGE TRACING DIRECTION

sONLY Y2*MOVE REQUIRED FOR RASTER

+FLYBACK ALS0 NEEDED IF EDGF
'RETURN ToO EXEC

COMPLETION OF FRAME SCAN

sHAVE wE SCANNED ALL FRAMES?
s IF 50, EXIT

+INC Rg BY 2

tSCAN ANOTHER FRAME

tWAS THIS A REAL RUN?
+IF NOT» FILE WaS NEVER OPENED
+CLOSE DATA FILE

+MOVE TO THE ORIGIN
¢+BE SURE COMMENT FLAG IS DOwN

:POP EXEC RETURN ADDRESS
' AND RETURN TO MONITOR

MOVE CARRIAGE TO THE ORIGIN

+ THERE IS NOT AN OPEM FILE
tSET ORIGIN AS pESTINATION

+MOVE TO ORIGIN

+RING THE BELL!
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SCAN
MOVE ROUTINES

GO, X8

LR~ EFE W

18 GO.Y3

15 MOvVEseY:

18 MOVCHK?

21 MoOvE?

26 MOVaWe

33 ALOK?$
3 1% .

4@ 2%

47 PANIC:

49 1%«

2SBTTL

MOV
JSR
MOV
JSR
MOV

#H6pdB MOTORS
PC.ROXY
AXMOVEsRE
PC+MOVWSET
W?uﬁleAUTO

BR MOV(CHK

MOV
JSR
MOV
c oM

MOV
JER

757
BEQ

MOV
MOV
MOV
MOy

BIT
BNE
DEC
REQ
BIT
BEQ

MOV
MOV
MOV
TST
BMI
RIT
BEQ
BIT
BEQ
DEC
BPL
CLR
RTS

MOV
MOV
BIT
BNE
BIT
BREQ
JMP

BEGBEMOTORS
Pt ROXY
#2061 ,AUTO.
AUTOWT

#YMOVE «Ryg
PCMOVSET

RE
AL oK

SWITCHsDR1I1A
S5TAT+MOTORS
Heq o TEMP

BU4glyILIMITS

#1,58R
PANIC
TEMP
PANIC
RIL,LIMITS
MOV oW -

g1, TEMP
Bl IMITS
AUTO#MOTORS
AUTOWT

2%
Blg@sLIMITS
s H
HYGABY L TMITS
-dﬁ :
TEMP

1%

AUTOWT

PC

H6@B9 ,MOTORS
Bhgle IMITS
#1,5WR

1%

H2mo SR
DMOVE

THUD

MOVE ROUTINES

MACRO VRESA 1B-APR~7y P133qg PAGE 8

+ TURN OFF AUTOLOK

+GET CURRENT COQRDINATES
tINDICATE X SETUP

+SET UP X MOVE

«SET AUTOLOK FOR X AnD Y

: TURN oFF AUTOLOK

¢SET AUTOLOK FOR Y
¢+WAIT FOR Y AUTOLOK ONLY

tINDICATE Y SETUWP

sCHECK FOR AUTOLOK MOVE
¢BR IF AUTOLOK ONLY

tBE SURE SCALE INCR SWITcH 15 CORRECT
s TURN MOTOR ON OR CHANGE SPEED
sRUNAWAY TIMER

tCLEAR LIMIT FLAGS

tHAS SwITcH @ BEEN SET?

2 IF S0, ABORT

+RUNAWAY TIMER

«+IF IT REACHES @9 IT'S A RUNAWAY
¢sTEST FOR LOWER LIMIT FLAG

:L0oP TIL IT+¢S FOUND

sUSE TEMP AS PASS COUNTER
+tCLEAR LIMIT FLAGS

:TURN oN AUTOLOK

:¥ ONLY OR BOTH AUTOLOKS?

:IF ONLY Y AUTOLOK ON

:TEST FOR XUL FLAG

eLOOP UNTIL IT'S SET

+tDO0 THE SAME FOR THE YUL FLAG
sWHEN RBOTH ARE SET, YOU'RE THERE
+DEC PASS COUNTER

tMAKE oND PASS

sCLEAR AUTOLOK DIRECTION FLAG

tTURN THE MOTORS OFF
:CLEAR THE LIMIT FLAGS
sWAIT UNTIL SWITCH # IS5 RESgT

sHAS SWITcH o BEENW SET?
«IF NOT» RESUME SCAN
cSWITCH 4 MEANS ABORT MOVE
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SCAHN

MACRO VREBSA

MOVE ROUTINES

19

MOVEZ:

1%,

2%

FLYBAKS

- e

MOV H6@BP,MOTORS
JSR PC.RDXY

MOV BXMOVEsR@
MOV HT7481,AUTO
JSR PC +MOVSET
TST RO

BEQ MOVE-Y

MOV STATIMOTEMP
MOV B8YMOVE sR@
JSR PC4MOVSET
T5T R@

BNE MOVE2

MOV LOLIMXsR1
RR MOVE

MOV SWITCHPDR1lA

- MOV RU@1PLIMITS

BISR STAT+1+MOTEMP4+1
BIc 420808 ,MOTEMP

MOV STATYMOTORS

MOV MOTEMPsMOTORS

MOV #=4 »TEMP

BIT #1,5wR

BNE PANIC

DEC TEMP -

BEQ PANIC

TSTA LIMITS

gPL 2%

alc #14237.7'MOTEMP
AlIS nSgBl+MOTEMP
MOV MOTEMP sMOTORS
BR MOV . W

TST LIMITS.

rRPL 1%

gI¢ #3y377yMOTEMP
RIS #24@81,MOTEMP
MOV MOTEMP+MOTORS
MOV LOLIMX¥R1

JMP MOV W

JSR PCLROXY
MOV BYMOVE*RA
JSR PC+MOVSET
TST XDIR

gMI 1% .
MOV NEGX*MOTEMP
BR 2% o
MOV POSX*MOTEMP
MOVEB RTNSPDYMOTEMP
MOV #24P1,AUTO
COM AUTOWT

TST RA '

BNE MOVEZ

MOV MOTEMPSTAT
MOV LOLIMX»R1
JMP MOVE

10-APR=Ty4 81:3q PAGE 9

+ TURN OFF AUTOL OK

+INDICATE X SETUP
«SET AUTOLOK FOR X AND Y

tIF XMOVE LENGTH ZERO+MOVE ONLY Y
tSAVE X MOTOR COMMAND
tINDICATE Y SETUP

+BR IF YMOVE NOT ZERO LENGTH
tSET MASK FOR XLL FLAG
«MOV ONLY X COORDINATE

:BE SURE SCALE INCR SWITcH IS CORRECT
+CLEAR LIMITS
+SET Y TRAVEL BITS IN XWOoRD

<CLR Y=SPEED BIT {Y~SPEED SET BY gTAT)

+TURN oN Y MOTOR
:TURN ON X MOTOR» LEAVING ON Y

+INTTIALIZE RUNAWAY TIMER
+CHECK RUNAWAY SWITCH

tRUNAWAY TIMER

+TEST FOR X LOWER LIMIT
¢+BRANCH IF NoT FOUND

+CLEAR X=pIR AND SPEED BITS
cX=pAUTOLOK BITS

¢t TURN ON X=*AUTOLOK

+TEST FOR Y LOWER LIMIT

tBRANCH IF NOT FOUND

+CLEAR Y*DIR AND SPEED BITS
sY=pUToLOK BITS

:TURN ON X=AUTOLOK

+MOV+W LOOKS FOR BIT TEST IN R1

+PICK UP CURRENT COQORDINATES
+SET Up THE Y=~MOVE

«NEGATIVE SCAN MEANS POSITIVE RETURN
tSET NEGATIVE MOVE BITS

+SET POSITIVE MOVE BITS

tSET Up X=MOTOR SPEED

tSET AUTOLOK FOR Y

:Y AUTolLOK ONLY

1ROz IF Y=MOVE IS AUTOLOK ONLY
:IF LONG Y MOVEs 00 DCUBLE MOVE
+SINGLE MOVE MOTOR CONTROL WORD

tMOVE X ONLY
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SCAN

LOND R E LR

21
22
23
24
25
26
27
28
29
Y
31
32
33
34
35
36
37
38
39
4@
41
42
43
44
45
46
47
48
49
58
51
52
53
54
55
56
57

MACRO VR@54 1B8.APR=Ty B133q PAGE 1¥
SETUP FOR MOVE

MOVSET:

ZERET:

NEGMOV ¢

POSMOyY &

SPRTST!

1%,

STIGNAL?

- SBTTL

¢RE MUST POINT TO XMOVE

CLR
MOV
MOV

MOVDIR
44RB)4R3
6(p@},R2

MOvR lslRg)sRrl

JSR
SUR
S8c
SUR
BRMT
BRNE
TST
BNE
CLR
RTS

MOV
JSR
COM

PC.LDVAL
{R@) PR3
R2

2{RA) ,R2
NEGMOV
POSMOV
R3
POSMovy
RB

PC

16(RY) sSTAT
PCsNEGATE
MOVDIR

B8R SPDTST

MOV

MOV
JSR
MOV
MOy
cMp
BEQ
sum
SBC
BIC
TST
BPL
JSR
ADD
A0C
ADD

MOVRE SWCSPDIRG) 4STAT

12(RB)»STAT

ng‘lSP}
P +SPDSEL
(Rg) 'Rl
(SP)+,R5
Ry k5
ZERET
R14R3

R2

H3,R3
MOVDIR

1%
PCWNEGATE
{Rg)*R3
R2
2(rB),;R2

MOVR lg4(Rpg)sRr1

JSR
MOV
RTS

CLR
MOy
MOy
JSR
BIT
BNE
RTS
JMp

PC LOVAL
2B (RD)y R
PC

DBNS
R6pBPA,MOTORS
TocKS,TocS
PC.DELAY
B2g:SwWR

o+u

Pc

ZAP

SETUP FOR MOVE

OR YMOVE

i@ MEANS POS MOVE

:LO HALF OF DESTINATION COORD
tHI HALF OF DESTINATION COORD
:SELECT PROPER DCRS UPPER LIMIT
:SET DESTINATION AS UPPER LIMIT
tSURTRACT CURRENT COORD TO GET
H LENGTH OF MOVE

tBR IF RESULT IS NEGATIVE
tBR IF LARGE POSITIVE NuUM
tI5 IT A ZERO=LENGTH MOVE?
tIF NOT» BRANCH

:INDICATE Z2ERO MOVE

+IF S0, RETURN

+SET "NEG MOv'" RIT
tMAKE MOVE LENGTH POSITIVE
t=1 FOR NEG MOVE

¢SET "p0OS MOV" RIT

tSAVE R5 ON THE STACK

$SELECT OPTIMUM SPEED

tPUT THE RAMP IN R}

¢tRESTORE RS

:CHECK FOR AUTOLOK MOVE

tIF AUTOLOK MOVEs RU4Zg

:SUBTRACT RAMP FROM LENGTH OF MOVE

tMAKE SURE MOVLEN DIVISIBLE BY 4
tWHICH DIRECTION DOES MOVE 60?
:BR IF POSITIVE MOVE

¢tNEGATE MOVE LENGTH IF MoVE NEG
+tADD MOVLEN TO cURRENT COORDINATE
: TO GET MOTOR CUTORF pPOINT

tMOVE SPEED TO MOTOR STATUS
¢SELECT LOWER LIMIT REG

tSET LOWER LIMIT REG

+IDENTIFY LOWER LIMIT FLAG RIT

tTURN OFF DIv~BYaN INTERRUPT
¢t TURN MOTOR GFF

tSET UP PROPER DELAY COUNTER
tGIVE MOTOR TIME To STOP

¢ IS SWITCH 4 SET?

tIF SO, ABORT SCAN
sOTHERWISE» RETURN TO EXEC

6h



¢ AN MACRO VR@SA 18-APR=Ty #1:3q PAGE 11
PARAMETER STORAGE

.SBTTL PARAMETER STORAGE

1
2
3 :ﬁ****#*¢*******f*t*****t*;*******f*********;**i#****t****f*********k*
4% XNOWL: XMOVES 8 - + B
5 @ tXNOWH ¢ 2
& XGol!$ A : : 4
7 XGOHM?3 M : &
8 NEGX? ulhdpp 218 THESE ADDR'S MUST REMAIN
9 POgX? 1840880 +12 INTACT AND IN THIS ORDER
18 BYTE 1849 XL Img 114
11 180 sUPLIMX 16
12 LOLIMX: 289 120
13 28 - :Xplsp :22
14 XRAMPSS 9932. 1 24
15 2876
16 595.
is 1EB.
i9 12, _
28 :**t*;***#¥*t****¢tt**f*t**#f¢*f*t¢**#*$**t*4#f*******t*¢#*****#*****#
21 YNOWL: YMOVE: 8 : B
22 @ ' tYNOWH ¢ 2
23 YgoLt @ s 4
24 YgoH? a , , + 6
25 12682 tNEGY 110 THESE ADDR'S MUST REMAIN
26 22068 :1POSY t12 INTACT AND IN THIS ORDER
27 LBYTE 58148 sYLIMS 14
28 udbgy ' tUPLIMY :16
29 LOLIMY: 18@g@8 128
38 Py’ ‘ tYDISp 122
31 YRAMPSE &30, : 124
33 Th,
35,
12,
6. _

:**4+**#*#'**#*#**$**#**tt*t*‘##*$f¢¢*****#*******4**¢*t*t*gt$*#*****t

£ L i N
FROm-N0UFE

SWeSPDt BYTE 255, 9128« ,6U4,932.9160,1

65



SCAN MACRO VR@SA 1B-APR-7y B1:3q PAGE 12
PARAMETER STORAGE

RampP ag,
AuTO?
AUTOWT @
PAcSep:
PASSeRB:
MODE?
CNTDWN S
OFFSET:
MOTEMP $
18 VECTOR:
11 SHIFTL?
12 SHIFTH:
13 STARTL
14 STARTHS
15 SToPL:
16 SToPH:
17 XTL¢

18 XTH:

19 LCoUNT:
28 STaT:
21 RTNSPD:
22 NPul.SE:
23 SWITCH?
24 SOQURCE:s
25 D&p:

26 PAT:

27 LREP:
28 TEMPS
29 TQCKS:
38 TFLAG:
31 MOYDIR?
32 DBNINT:

Dol JRL N RS BN < ST 0 o

BYTE @+lp@

AR D D N DI S 5y 2R DR DEDDEDIEH D0 DR RN ERR R R -

T1
34 .END
ERRORS DETECTEDS #

FREE CORE:! 1228p. WORDS
PSCANSL2/MNL STTMIGYM:BINSLOCSSCAN
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vy uu
LUy uu
uu uuy
(110 uu
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Uy vu

Uolujuuyuyly
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11
111
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11

11

11

11

11
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11
111111113
11911111
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28 B Ba
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ITITIIII
IT
11
IT
II
Ir
I1
It
11
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AAAAAAAAAA
AAAAAAAAAA LA
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AAAAAAAAAARA
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UTILTY MACRO VRASA 18-APR=l4 ¥1i4g
TABLE OF CONTENTS

2- 1 ASCTI=®TO=RINARY DECODING

4~ 1 CHOOSE OPTIMUM MOTOR SPEED
4o 31 NEGATE DOUBLE PRECISIoN NUMBRER
4. 39 PAUSE TO LET MOTORS STOP

S5« 1 READ CHAR FRoM KEYBOARD

5. 34 SEND MESSAGE TO TELEPRINTER
6- 1 READ COORDINATES FROM DCRS
6. 32 LOAD COORDINATE INTO DCRS
Ta 1 DECODE AScII INTO BINARY

8- 1 ENCODE BINARY INTO BCD

8- 45 GET CURRENT x®Y COORDINATES
9- 1 nlspLAY DATA ON TERMINAL
18- 1 PARAMETER STORAGE
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UTILTY

RO~ UOEWN-

P E EE L P EUWUWHAWUHUWWENWNRRRRNNNRORRN R R 2 PR e e
CUFULUN PR OO RFURNHFEOE~NONFGNRERSOO NN EWNEE

MACRO VR@5A 10-

LTITLE

APR=Ty Pii4g PAGE 1

UTILTY

t22 JANUARY 1974

.GLOBL
+GLOBL
.GLOBL
.GLOBL
«MCaALL
« PARAM

RDASC+RDASC2'RDCHARICRLF +TOOLRGY'ERA NPOINTsKEY
LSTCHRsSTGNNEGOK NEGATE 'MESAGEYCRT 4 MFLAG, TEMP
ROVAL sLDVAL 4ROXY *XNOWL s YNOWL +SWCSET o SPDSEL * MON
DELAY sDSPyXMOVE s VELSELYTOCSIDATA

«BIN2DI«PARAM '

pCBUF =167834a +DCRS RCD READ/WRITE REGISTER

DCSTAT:=

1678 3¢ +DCRS CONTROL REGISTER

SPACE=u@
MINUSSRS

RUBOUT=

«MACRO

i77

MSG TEXT

JSR RS MESAGE

LASCIZ
.EVEN
+ENDM

+MACRO

<CR» SLF?> /TEXT/<CR> <LF>

PRINT STRING

MOV BSTRING*RE
TS5t (RA)
BEQ .*16
TSTe TPS

BPL =4

move (RB)+yTPB

BR .=1ls
JSR PC.

CRLF

MOV (Sp)+,RE

~ENDM

.MACRO

EcHO CHAR

TSTR TPRS

BPL =4

MOVR CHAR.TPR

.ENDM

«MACRO

ECHO3 CHAR

ECHO Hv/
ECHO CHAR
ECHO H1/

~ENDM
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UTILTY

Ve~ FE e

MACRO VR@5A 18.APR~Tu P1:dg PAGE £
ASCTI~TO=BINARY DECODING

RDASCO?

RDaASC:
Sl

NEwNUM 2

READS

1%:

2%«

ZSBTTL ASCIT®TO~-BINARY

MOV 86,CHRLIM
MOV H=4sDP
BR &1

MOV ESQCHRLIM
CLR DP
MOV BL.LSTCHR

cLR R4
CLR BUF
CLR BUF+2
CLR BUF+H4
CLR SIGN

JSR PC+RDCHAR
CMP R1,8CR
REq XCR

CMp R1,8LF
BEq XLF

CMP R1,HSPACE
BEQ XSSP

CMP R1 ,8RUBOUT

BEQ 2%

cMP R1l,8H2g
BNE 1%

ECHO Hi36
ECHO #3125
JSR PC ,CRLF
BR NEWMUM

CMP R1,RMINUS
BNE TSTCHR
T5T NEGOK

BPL BADCHR
TST R4

BNE BADCHR
TST SIGN

8MI BADCHR
COM SIGN

BR READ

DEC Ry

arPL 3%

TST SIGN

BPL NEwNUM
ECHO3 aMINUS
BR NEWHNUM
ECHO3 RUF (R4,
CLRB BUF{RY4)
BR READ

DECODING

tLONG NUMRER ENTRY POINT

tSHORT NUMBER ENTRY POINT

sCHAR cOUNTER

+PUT CHAR IN R1
+IS IT A CARRIAGE RETURN?

:1J5 IT A LINE FEED?
+I5 IT A SPACE?
+16 IT A RUBOQUT?

116 IT CTRL/7U?

tECHO U
¢+ IF S0, GO TOo A NEW LINE
H AND START OVER

:+IS IT A MINUS SIGN?

tIF NOTy» BRANCH

tIS NEG NUM ALLOWEDR?

:IF NOT» PRINT ERROR M56G

tIS IT FIRST CHaAR?

+IF NOT+ ERRQR

tHAS MINUS ALREADY BEEN TYPED?
'+ IF SO, ERROR

tSIGNEZ=1 MEANS NEG NUM

+GET FIRST DIGIT

+UNCOUNT THE PRECEEDING CHAR

+BR UNLESS THAT WAS FIRST DIGIT
tHAD MINUS PREVIOUSLY BEEN TYPED?
:IF NOT» START OVER

+IF S0, ECHO 7=/

' AND THEN START OVER

+ECHO DELETED CHAR BETWEEN SLASHES
+CLEAR DELETED CHAR

+GET ANOTHER CHAR

TO



UTILTY

mMo~~oNEFE P

MACRO VRESA 1P_APR=T7u B1:4g PAGE J
ASCII=TO=RINARY DECODING

TSTCHR S

Xspi
XLFs
XCR: .

TopBlg:
TOOLRG:

BADCHR ¢

CMP
BLT
cMp
BGT
CMP
BEQ

Rl,r6q
BADCHR
R1,871.
BADCHR
R4 yCHRLIM
ToOBIG

MOVER R1*BUF (RY)

INC

R4

BR READ

nEC
DEC
NOP
JSR
CLR
RTS

TST
MSG
JMP

MSG
TST
UMp

LSTCHR
LSTCHR

PC +DECODE
NE G OK
PC

{splt
<To0O BIG>
AERA

WHAT?
(sp)+
BERA

tAT LEAST AScII ZERO?
+NOT ABOVE ASCII 9>

+TOO MANY CHARS?

tSTORE CHAR IN BUFFER
+POINT TO NEXT RUFFER LOC
+GET NEXT CHAR

=1 MEANS SPACE

L]

+ B MEANS LF
++1 MEANS CR
b4

sRETURN TO CALLING ROUTINE

1POP THE RTS ADDRESS

+G0 TO ERROR RETURN ADDR

1POP THE RTS ADDR
160 TO ERROR RETURN ADDR

Tl



UTILTY

LR~ NEANE

MACRO VRg9A 10.APR-T4 HB1:4a PAGE &
CHOOSE oPTIMUM MOTOR SPEED

SPDSEL:

VEILLSEL?

Vi1e

1%:

2%

3%

NEGATE

DELAY:
1%

«5BTTL

CLR
MOV
CMP
BNE

MOV
MOV
MOV
ASL
ADD
ADD
TST
BGT
MOV

R4

a4 ,R1
RE,#XMOVE
v1

SWCSET»Ry
#lgs*'R1
R4 ,R5

R5

RA.RS
g82y+Rg

r2

%
R3o"(5p)

ASHC Hal'R2

CMP

R3,(R5)+

BHIS 29

ASR
INC
CMP
BRLT
MOV
TST

RTS

JSBTTL

NEG
NEG
5BC
RTS

«SBTTL

MOV
MOV
DEC
BGT
SuUB
AGT
RTS

R1

R4

Ry 8%

1%
(SP)+,R3
-{r5)

Pc

R2
R3
R2
PC

TIcScLOCK
TocStRdE

RE

a2
#1,CLOCK
1% ’

PC

CHOOSE oPTIMUM MOTOR SPEED

+ ASSUME ALL SPEEDS VALID
+INITIALIZE DELAY cOUNTER FOR
e IS IT AN X*"MOVE?

¢+BRANCH IF YMOVE

sPICK UP SWITCH SETTING
+INITIALIZE DELAY cOUNTER FOR
:COPY RU

+CHANGE R5 To WORD OFFSET

sRB CONTAINS XMOVE: OR YMOVE:
+tRE NOwW POINTS TO RAMPS LIST
1IS IT A VERY LONG MOVE?

+IF S50, USE MAX ALLOWeD SPEED
+SAVE R3 ON THE STACK

tDIVIDE MOVE LENGTH BY 2

+ IS MOVE LONGER THAN cRITICAL LENGTH?

+IF 50, THE POINTER IS SET
*SHORTER DELAY FOR LOWER SPEED
+IF NOT» INCREMENT R4

+HAVE wE GONE THRU THE LIST?
+IF NOT» CHECK THE NEXT VALUE
+tRESTORE R3 FROM THE STACK
tCANCEL LAST AUTO~INCREMENT

NEGATE DOUBLE PRECISION NMUMBER

TH1IS ROUTINE NEGATES THE
DOUBLE WORD INTEGER
CONTAINED IN R2 fHIGH)
AND R3 (L OW)

re e 8 e

PAUSE TO LET MOTpRS STOP



UTILTY MACRO VR@S5A 18-APR=7y P1:4g PAGE S
READ CHAR FRoOM KEYBOARD

1 .SBTTL READ CHAR FROM KEYBOARD
2
3 RpDecHAR: cLR TKs +DISABLE INTERRUPT
4 TSTe TKS tHAS KEY REEN HIT?
] BPL «*y " ’
6 MOve TKB'R1 +MOVE CHAR TO R1
7 BIC #1776@A*R1 tREDUCE 1T To 7=BIT ASCII
8 CMP R1,8¢CR +1S5 IT A CARRIAGE RETURN?
9 REQ CRLF
12 CMP R1 BLF +IS IT A LINE FEED?
11 BEQ CRLF
12 CMP R1,83 +I5 IT CYRL/C?
13 ‘ gEa 1%
14 gCHO R1 +ECHO THE CHAR
18 BR ENARLE '
16 : . .
17 1%: TST MFLAG + IS REQUEST FROM MONITOR?
18 BMI ENABLE + IF 50, USE NORMAL RETURN
19 ECHO H136
20 ECHO H183 tOTHERWISE» ECHO tC
21 JMP MON ' ? AND GO DIREcTLY TO MONITOR
22 -
23 KEY! MSG <TYPE ANY KEY TO CcONTINUE »
24 JSR PC+RDCHAR
25
26 CRLF#+ ECHO H(CR
27 ECHO HLF
28
29 ENABLE: MOV 8lg@»TKS +ENABLE KB=INTERRUPT
3@ RTS PC '
31
32
33 C
34 .SBTTL SEND MESSAGE TO TELEPRINTER
35
36 MESAGE: T5TB (R5) tALL CHARS PRINTED=
37 REQ 1% ‘ +IF S0, BRANCH
38 ECHO (rRS)+ +PRINT THE CHAR
39 BR MESAGE s AND GET THE NEXT oOME
ue 1% INC R5 +POINT TO BYTE AFTER NULL
41 ~ AIT ®”1,RS 1 IS5 R5 AN EVEN NUMBRER?
32 . BEg 2% +IF S0, BRANCH
43 INC RS - +IF NOTY MAKE IT POINT TO NEXT

4y 2%: RTS RS ¢ WORD 8O0UNDARY

>



UTILTY MACRO VRaSA 1BAPR=T74 P1:4p PAGE 6
READ COORDINATES FROM DCRS

1 .SBTTL READ COORDINATES FRoM DCRS
2
3 RDvAL: CLR DCSTAT
4 BIS migdsr1 +SET "“READ" RIT
5 MOV R1,DCSTAT +L0AD DCRS COMMAND REGISTER
6 MOVE Hy2DCSTAT+1 ¢SET "EXTERNAL" BIT
7 TST DCSTAT tLOOP UNTIL “EXT MODEn ELAG
8 BRPL e=y ' IS5 SET
9
1@ tLR R4 ¢R4 IS PLACE INDICATOR
11 1%, MOva DCBUFBUF (RG) ¢STORE BCp DIGIT
12 BISk BgBe+pUF (RH) tCHANGE B¢D TO ASCII
i3 INC R4
1y CMP RY,Hn6 tHAVE & DIGITS BEEN READS
15 BNE 1% tIF NOTy READ ANOTHER DIGIT
16
17 CLR SIGN
18 MOVE DCBUF vSIGN tREAD 1 FOR POS, B FOR NEG
19 DEC StGN tMAKE IT @ FOR pOS, =31 FOR NEG
28
21 LR BUF+6
22 MOV m*i1ppP ¢INDICATE BIG NUM ALLOWED
23 MOV B&,RY t INDICATE 6 DIGIT NUMRER
24 JSR PCLDECODE tDECODE ASCITI INTO BINARY
25 CLR DCsTaT {LEAVE EXTERNAL MODE
26 RTS Pc tRETURN TO CALLING ROUTINE
27
28
29
39
31
32 «SBTTL LOAD COOROINATE INTO DCRS
33
34 LpvAL: JSR R5,a4y :SAVE THE REGISTERS ON THE sTaACK
35 JSR PC.ENCODE tCONVERT BINARY T0 Bep
36
37 cLR R3 tRE IS DIGIT POINTER
38 CLR DCSTAT
39 MOV R1,DCSTAT :LOAD INTERNAL REGISTER ADDR
4p MOVE BqeDCSTAT+1 'SET "EXTERNAL" BIT
41 TST DCSTAT :LOOF UNTIL »EXT MODE" BIT
42 BPL «=a4 . 1S SET
43
44 1%, MOVB BUF (R@) ,DcRUF tLOAD A DIGIT
45 INC R@ tCOUNT THE DIGIT
46 CMP R@,H6 tWAS THAT THE ©TH DIGIT?
47 BLT 1% :IF NOT» LOAD ANOTHER
48 INC SigN 18 FOR NEGs 1 FoR POS
;3 MOVEB SIGN.DCRUF tLOAD THE SIGN
51 CLR DCSTAT tLEAVE EXTERNAL MODE
52 JSR RS5,akg tRESTORE THE REGISTERS
53 RTS PC tRETURN To CALLING ROUTINE

T



UTILTY
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MACRO VR@ESA 18.APR=-7T4 Brilp PAGE 7
DECODE ASCII INTO BINARY

DEcODE:

3% ¢

4%

6%:

7%

DIcITa:

1%:

2%

LOWNUM:

1%

«SBTTL

MOV
CLR
cLR
CMP
BLE
TSt
aM1
JSR
TST
BPL
TST
BPL
JSR
RTS

INC
SuB
BEQ
INC

SR
MOV
TST
sEa
JSR

#BUF *ADDR
R2

R3

R4, R4

1%

DP

4%
PCsLOWNUM
DP

3%

SIGN

1%
PC+NEGATE
PC

ADDR
85 R4
5%

ADDR

PC +LOWNUM
BRUF 'RO
R4
6%
PCc.DIGITA

MOvE (R8).R4

BIC
HEaQ
ADD
ADC
50B

#l7776d'RY
2%

R2
R4,7%

BR 2%

MOVR

RIC
BREQ
ADD
ADC
INC
<0B
RTS

MOV

MOV
EMT
BVC
ADD
JMP
MOV
757
RTS

(RO) 4Ry
177760 2RYU
2%

21p3248R3

R2
R2 -
R4,1%
PC

ADDR = (SP)
#2,~(gP)
42

1%

H6,5P
TooB1I1G
(SP) +4R3
(Sp)+

Pe

Hladlp.rr3

DECODE ASCII INTO BINARY

+STORE THE BUFFER ADDRESS
tR2 IS HIGH ORDER wORD
tR3 IS LOW OrDER WORD
:tMORE THAN 4% CHaRS»?

+IF NOT» RRANCH

+tBIg NUM ALLOWEN?

:IF S0, BRANCH

+DECODE LOW ORDER DIGITS
+BIo NUM ALLOWED

tIF NOT» EXIT

*WAS NUM NEG?

+IF NOT» EXIT :
+MAKE NUMBER NEGATIVE

+START OF Low 4 DIgITS

t ARE THERE % OR & nIGI1Ts»>

+Br IF 5

sNOw IT'S START OF Lo 4 pIGITS

+DECODE LOW 4 DIGITS
:ADDR OF HIGHEST DIGIT
1S oR 4 DIGITS?

«BR IF 5

2 JSR IF &

+GET THE 19p680+5 pDIGIT
tCONVERT ASCII 1O BCD

1 IF ZERO* DONE

+OCTAL 23428

+NOW WE'RE DONE
+GET THE 1p8,0¢@'S DIGIT

s CONVERT ASCII TO BCOD
«IF ZERO* DONE

sLow 1lg BITS OF 383243 (18¢,a0g.)

¢17TH BIT OF 383244
+DO AGAIN IF NECESSARY
+GO TO 10,8@p'S PLACE DECODER

tMACRD EXPANSION OF THE

H «D2BIN CONVERSION FROM
t ASCII TO BINARY

1V SET IF OUT OF RANGE
:CLEAR 3 wWORDS FROM STACK
tPRINT ERROR MESSAGE

tNUM WAS RETURNED ON STACK
1S5S0 WAS STATUS WORD

(&



UTILTY

1 .SBTTL ENCODE BINARY INTO BLD

2

3 ENCODE! ¢LR BUF

4 cLR TEMP

5 CLR SIGN

6 TST R2 ¢+ TEST HIGH ORDER WORD

7 BPL 1% ¢+BR IF NUM IS POSITIVE

8 cOM SIgGN tSIGN2=1 FOR NEgG

9 JSR PCNEGATE tMAKE NUM POSITIVE

19 TST R2 ¢tRETEST HIGH ORDER WORD

11 1%, REG &% :BR IF HIGH ORDER WwORp IS ZgERO
12

13 cLR RS9 tRO IS COUNTER

14 2%, SUB #1g32429R3 :LOW lg RITS OF 30324p (100,20}
15 SBC R

16 DEC R2 ¢17TH BIT OF 383244
17 BMI 3% tIF NEG* YOU'VE GONE TOOD FAR
18 INC RS s COUNT

19 RR 2% L AND DO IT AGAIN
2

21 3%, MOVE Rgs TEMP tSTORE THE DIGIT

22 ADD #1g3248°*R3 tRESTORE THE LAST 1080,5dg.
23 ADC R2

24 INC R2

25

26 cLLrR RO tTHEN 6O TO THE 2ND DIGIT

27 4%, SUB #2x428+Rx tSURTRACT 18,008p,

28 SBC R2

29 BMI 5% :IF NEGY YOUsVE GONE TOO FAR
38 INC R@ + COUNT

31 BR 4% ' AND DO IT AGAIN

32

33 5%, MOVE R@grTEMP 41 ¢:STORE THE D1GIT

3y ADD #2342@4R % ¢tRESTORE THE LAST 18vgpa@,

35
36 6% .BIN2D BUF+1,R3 tCONVERT BINARY TO ASclIt

37
38 BIS TEMP*RUF : INSERT HIGH ORDER DIGIT(S)
39 BIC 2178348 9aUF t CONVERT ASCII TO BCD

44 BIC #l7834@sRUF+2

41 BIC al78360¢BUF +4

42 RTS Pr
43
44 .

4% «SBTTL GET CURRENT X»Y COORDINATES

46
47 RDXY$ MOV H2gsR1 t INDICATE X*DISPLAY REGISTER
48 JSR PC,RDVAL tGET CURRENT X=cOORD

49 MOV R3,XNOWL ' AND STORE IT

50 MOV R2Z2 XNOWL +2

51 MOy HEaIR1 $INDICATE Y=DISPLAY REGISTER
52 JSR PC.RDVAL ¢+GET CURRENT Y=¢cQORD

53 MOV R3,YNOWL : AND STORE IT

54 MOV R2,YNOWL+2

55 RTS Pt

MACRO VRg5A 1B.APR=7y Pi:lg PAGE 8
ENCODE RINARY INTO ncD

76



UTILTY
DISPLAY

o

LN FHNE=

MACRO VR@SA 1P.APR=-Ty B1:4g PAGE 9

DATA ON TERMINAL

.SBTTL DISPLAY DATA oON

CRT: TST DSP

BMI 5%

COM DSP

MSG €DISPLAY REGUESTED>
JSR PCLKEY

JSR RS,MESAGE

BYTE 3391499

LEVEN

5%,

MOV
MOV
MOV

al,LN
NPOINT » TEMP
#BDATASRL
MOV tHlp.*R@
MOV BVRUF .R4
SUB RB,TEMP
BPL 2%

ADD TEMPYRD

1%:.

Py
-2
"o

JSR R5, aby
+BIN2D BUF sLN
JSR RS.&“B

JSR PCWFILL

MOV SPACESs (R4
3% MOV {R1J+,VALUE
JSR RS,atly
LBINZ20 BUF sVALUE
JSR RS, a4s

JSR PC,L,FILL

<08 RA,3IE

CLR (Ryg)}

PRINT vBUF

CMP LN,H20@
BGT 4%
TST TEMP
BLE 4%
MOV H1g.sR@
ADD RO ,LN
BR 1%
4%e JMP KEY
cLR R2
MOV B4 ,R3
CMPB BUF (R2) ,#bg
BNE 2%
MOve HyBrpUF (R2)
INC R2
508 R3,1%
MOVB HyBspUF4+5
MOV BUFs(R4)+
MOV BUF+2, (Ry)+
MOV BUF +4, (Ry)+
RTS P '

FIriLs

1%:

2%

TERMINAL

+ 18T REQUEST FOR DISPLAY?
tITF NQOTe+ BRRANCH
s HOIST THE FLAG

tWAIT FOR KEY TO BE HIT
:CLEAR THE CRT SCREEN

tNO, OF 15T pATA POINT ON LINE

+R1 POINTS To DATA WORD

:DISPLAY 18 DATA PTS PER LINE
tCHAR BUFFER FOR DISPLAY LINE
tPOINTYS LEFT AFTER THIS LINE
s IF NON=NEG® BRANCH

1IF NEGs TRUNCATE THIS LINE

+SAVE THE REGISTERS

tEMCODE NOe. oF 15T PT.
tRESTORE THE REGISTERS
tPUT RESULT IN LLINE BUFFER
¢tPUT EXTRA SPACES AFTER pTe

IN LINE

NO .

sGET DATA POINT

+SAVE THE REGISTERS

tENCODE THE DATA VaALUFE
tRESTORE THE REGISTERS

+PUT DATA PT, IN LINE BUFFER
+COUNT THE PoINTs» GET ANOTHER
s TERMINATE THE LINE

tWRITE LINE ON TERMINAL SCREEN

tHAVE MORE THAN 29 LINES

: BEEN WRITTEN ON TERMINAL?
tARE WE OUT OF DATAZ?

:IF NOTs SET UP ANOTHER LINE

. AND PRINT IT
tRETURN AFTER KEYBOARD CHAR

+IGNORE Up TO 4 LEADING 2ZERQS
tIS IT ASCII ZERO?

tIF NOT» THE REST 15 SIGNIFICANT
¢+ IF S0, SUBSTITUTE A SPAcCE
tPOINT TO NEXT cHAR

' AND CHECK IT

tADD A PaADDING SPACE

tSTORE THE ENCOPED DATA VALUE
: IN THE LINE BUFFER

7



UTILTY

VRN E -

ERRORS DETECTEDS
FREE CORE?

MACRO VRBSA 18_APR=7y @1:4g PAGE 10
PARAMETER STORAGE

LSBTTL PARAMETER STORAGE
ADDR?3 a
SIGNS @
CHRLIM?! @
LSTCHRS @
DPs« a
NEGOK ¢ A
CLoflxk: @&
TicSe nddgp
TocSt 1
LNz ]
VALUE: @ :
SPACES: LBYTE 480
VBUF$ .BLKB 76
BUF: .BLKB Re

LEND

*}
12360 WORDS

SUTILTY L2/NLeTTMISYMIAINsLOCSUTILTY

78
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1111111
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FEFEEEEE
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EE .
EEFEEFEELEEE
EFEEFEEEEEEE
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79

RRRRRRRRRRR
RRRRRRRRRRRR
RR RR
RR RR
RR RR
RRRRRRRRRRRR
RRRRRRRRRRR
RR RR

RR RR

RR RR
RR RR
RR RR
PPPPPPPPPPP
PPPPPPPPPPPP
PP PP
PP PP
PP PP
PPPPPPPPPPP)
PPPPPPPPPPP
PP

PP

PP

Pp

PP

DCOoODODDDDN
pDDDDODDODDRD
Do oD
DD DD
pD DD
DD DD
oo DD
oD DD
pD DD
no DD
nDDADDDOOPD
oDnDDOODN
RRRRRRE:RRRR
RRRRERRRRRRRRR
RR RR
RR RR
RR RR
RRRRRRRRRRRR
RRRRRRRRRRR
RR RR

RR RR

RR RR .
RR RR
RR AR



RECORD MACRO VRg5A 1P.APR=7y4 B1:i4g
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J- 1 oUTPUT ROUTINES

6= 1 INPUT ROUTINES
11~ 1 DEVICE CONTROL ROUTINES
12- 1 ERROR PROCESSING ROUTINES
12. 34 LINK AND FILENAME BLOCKS
13- 4 PARAMETER STORAGE



RECORD MACRO VR@SA 19-APR~T7y4 P1:48p PAGE 1

1 LTITLE RECORD
2 16 FEBRUARY 1974

3

4 «GLOBL MESAGE+IQHEAD *¢BLOCK s ROCHARYSETDUN® IOMODE , IDRUF
5 LGLOBL DISKsTAPESNPOINTSCRLFIDCODEYMON,SERIES +NUMBER
6 +GLOBL ABCsNWORDS+DATAIFLAG

7 «MCALL o INIT,+OPENTIssQOPENO? .READ* ., WRITE s «WAITsaCLOSE
8 «MCALL oRLSE,+RADPK*sRIN20*.BIN2D
g .

14 RE=2%9

11 Rl=x1

12 R23I%2

13 R3I=%3

14 RYy=xly

15 REE%5

16 SPE%6

17 PCR%7

18 TPS=17756y

19 TPB=177564

2d

21

22

23 <MACRO PRINT ADDR

24 MOV ®#ADDRsRL

25 JSR PC,TYPE

26 .ENDM

27
28 -MACRD MSg TEXT

29 JSR R5,MESAGE

LY LASCIZ /TEXT,

31 .EVEN

32 .ENDM

33

3y .CSgECTY

81



RECORD

VRN FGNDR

MACRO VR@SA 18.APR-7y B1:i4g PAGE 2
DEVICE AND FUNCTION

DISK?

TAPE?

FUNC3

1%

OuUTPUT®

INPUT:

JSBTTL

CLR
MOV

DEVICE
DK +DEV

aR FUNC

MOV
MOV

MOV
TST
BM1
JSR
RTS

COM
cLR
JSR
RTS

#*1sDEVICE
MT ., DEV

(R5)+,RY
R4
1%
PC,0UTPUTIRY)
RS

R4

INDEX

Pt .aINPUTI(RY)
R5

O+DATA
0+ 0PEN
CcLOSE

EOF
EOT

REWIND
O0.DATI1

I+DATA
I+0PEN
I «0OPNP
CLOSE

TenaTl

DEVICE AND FUNCTION

1 2ZERD MEANS DISK
+SPECIFY DEVICE FOR LINK BLoCK

1=1 MEANS TAPE
tUSE MT DRIVER

¢GET FUNCTION CoDE

tQUTPUT OR INPUT

+BR IF INPUT

160 TO PROPER OUTPUT ROUTINE
tRETURN TO CALLER

+MAKE OFFSET POSITIVE

160 TO PROPER INFPUT ROUTINE
sRETURN TO CaALLER

18 MEANS DATA

12 MEANS OPEN

14 MEANS CLOSE

16 MEANS ENDFILE

:ig MEANS LOGICAL END OF TAPE
+14 MEANS 1ST DATA BLoCk

+@ MEANS DATA

t2 MEANS OPEN (PARAMS FROM kB!
t4 MEANS OPEN» READ PARAMS

t 6

+1# MEANS 15T DaATA BLoOCK



RECORD MACRO VR@5A 1B.APR-~Ty B1:4g PAGE 3
OUTPUT ROUTINES

i é LSBTTL OUTPUT ROUTINES
3 0e0OPEN: LINIT LINK
4 TRy2! MOVE SERIES*FNAM «PICK UP THE SERIFS LETTER
5 BIN2D BUF sNUMBER tENCODE THE NUMBER
6 MOV BFNAMt13RH ¢POINYT TO NEXT ¢CHAR LOC
7 CMPR BUF +3+8482 +IS THERE A LEADING ZERO?
8 BEG 1% . t IF S0, SkIpP IT
9 MOVD BuF+3+iRB) 4+ tIF NOT» USE DIGIT FOR FILENAME
18 1%: MOVR BUF t4s {R@ )+ tLAST DIGIT ALWAYS APPEARS
11 CLREB (RpB) ¢INSERT A TRAILING NULL
12 .
13 RADPK FNAM tPACK FILENAME IN RADIX=gB
14 MOV (Spl+,FILE tRESULT Is RETURNED ON THE STAcCK
15 TST (sp)+ . 50 IS A STATUS WORD
16 CLR FILE+2 ¢tFILENAME HAS ONLY 3 CHARS
17 ‘
18 © INC NUMBER tSET UP NUMBER FOR NEXT TIME
19 CMP NUMBER 8189, ¢ONLY 2 DIGITS ALLOWED
28 BLT 2% *IF OK, BRANCH
21 MOV d1,NUMBER tIF TOO BI1G* RESET IT TOQ UNTTY
22 INC SERIES H AND CHANGE SERIES LETTER
23 CMPR SERIESsn'? tIT MUST BE AN ALPHABETIC CHAR
24 BLE 2% 1BR IF LEGAL
25 MOVR HYASSERIES tOTHERWISEs» RESET IT TO +A'
26
27 2%, LOPENO LINKSFILE tOPEN DATA FILE FOR OuTpuT
28 MOV #1,5TaTusg +1 MEANS OPEN FOR oUTpUT
29 .
3P MOV 8#1,IDCODE 1 IS THE COGE NUMBER FOR IDENT
31 TST CHALOCK H UNLESS A COMMENT FOLLOWS
32 BPL 3%
33 MOV u4,IDCONE tTHEN 4 Is THE IDENT cODE
34 3% JWRITE LINK*IDHEAD tWRITE OUT IDENT STRING
35 JWAIT LINK
36 :
37 JSR PC,CRLF
38 JSR PC,,FMSG tPRINT <FILE NAME: >
39 CLR FNaMtg~
ug PRINT FNAM tFILENAME
41 MSG <sDAT>
42 JSR PCWCRLF
43 , :
44 TST IFLAG tHAS IDENT PREVIOQUSLY BEEN PRINTEN?
4% BMI 4% ' +IF S50, BRANCH
46 MSG <IDENT! >
ny PRINT I1DBUF +tPRINT IDENT STRING
%8 JSR PC4CRLF
49 COM IFLAG - tMAKE FLAG NEGATIVE
59 .
S1 4% TST CBLOCK IS THERE A COMMENT?
52 BPL 5% +IF NOTs ARANCH
53 MOV #2,C0onE s "COMMENTY CODE
54 JSR PC.WRITE tWRITE OUT COMMENT

55 CLR CBLOCK
. 85



RECORD

ouTe:T ROUTINES

ENOUNEWWNEPE

MACRO VRESA 1V0.APR=7y B1:lg PAGE 4

n
w
»e

OCsnATI1:

C«pATA S

CLOSE:

MOV HNPOINTIR1
MOV HOATANR2
MOV Blgl ey RO
MOV RE,NWORDS
JSR PCaSHUNT
MOV H2g6¢yARC
MOV B3,CODE
JSR PC.WRITE
RTS PC

MOV 8%1sC0ODE

MOV NPOINTsNWORDS
pR .+6

DEC COnE

MOV NPOINTaABC
ADD BZ2,ABC

ASL ABcC

JSR PCLWRITE

RTS PC

«CLOSE LINK
LRLSE LINK
NEG STaATuUS .
RTS PC

«1ST WORD IN PARAM BLOCK

+TOTAL WORDS IN PARAM BLOCK
+STORE IT IN FRONT OF PARAMS
tMOVE PARAM BLOCK TO pATA BUFFER
tBYTE COUNT

tPARAM BLOCK CODE wWORD

+WRITE OUT PARAM BI.OCK

+=1 MEANS 15T DATA BLOCK
tNO, OF DATA WORDS IN RECORD

+NEGATIVE OF LINE NUMBER

+GET WORD COUNT

+ INCLUDE CODE WORD AND POINT COUNT
tDOUBLE IT FOR gYTE COUNT

+WRITE OUT DATA RECORD

1CLOSE FILE
+RELEASE pRIVER
+INDICATE "CLOSED"

8l



RECORD
OUTPUT ROUTINES

1
2
3
y
=)
&
7
8 2%:
9
1@
11
12

13 3%.

24 4%

26 5%

36 WRT!

ADD H2,ARC

TST I0oMODOF

aPL 2%

LWRITE LINKsHEADER
JWATT L INK

rRTS PC

CMP ARCH124,
BRGT 3%

MOV 83 4FTNCOD
BR 1%

MOV #1l,FTNCOCD

MOV ABCPRBCNT

MOV B1lo4e,ABC
JWRITE LINK*HEADER
JWAIT LINK

CLR FCODE

MOV #124e¢,BPERR

MOV HBHEADER+122.POINT
BR 1%

JSR
ADD

PC+WRT
#1092« yPOINT
gUR #l122«yBCNT
CMP BCNT 124
BGT 4%

#2 FCODE
MOV BCNTBPERR
JSR PC4+WRT

RTS PC

MOV

PC,5AVE

MO0V BPERR.4(R1)
MOV FCoDEs&s(R1)
EMT 2

JWATT L INK

JSR PCLUNSAVE
RTS PC

JSR

MACRO VR@5A 1P«APR=Ty P13y PAGE 5

+COUNT FORTRAN CODE WORD
+1$ FTN=TYPE OUTPUT REQUIRED?
«IF IT 1Sy BRANCH

«WILL DATA FIT IN ONE RECORD?

¢+ IF NOT» RRANCH _
+IF S0, INDICATE 15T=AND-LAST RECORD
: AND WRITE 1T OQUT

tINDICATE 15T RECORD
+STORE TOTAL BYTE COUNT
:124 BYTES PER RECORD
¢WRITE OUT 15T RECORD

+@ INDICATES INTERMEDIATE RECORD
1124 BYTES PER RECORD
+HEADER FOR NEXT RECORD

tWRITE OUT THE NEXT RECORD
tHEADER FOR NEXT RECORD
+GET REMAINING RYTE CaUNT

IWILL THIS BE LAST RECORD?

+IF NOTs RRANCH

1 INDICATE LAST FORTRAN RECORD
1SIZE of FINAL RECORD

+WRITE OUT FINAL RECORD

+SAVE pATa POINTS® SET UP HEADER
+ ACTUAL BYTE COUNT OF RECORD
+FORTRAN RECORD CODE

1« WRITE

+RESTORE DATA POINTS
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OO~ &N

MACRO VR@SA 19.APR-T4 Pi:4pg PAGE 6
INPUT ROUTINES

T«0PNP:
I«pPENZ

I.TRY2?

1%

I-DATL:

TeATA:

2%

3%

4%

BARRECS

LSBTTL INPUT ROUTINES

cOM INDEX

LINIT LINK

JSR PCLWFILNAM
LOPENT LINKYFNAME
TST INDEX

RFPL 13

JGR PC.1e1D

JSR PCsIepRM

CcLR STATUS

RTs PC

cOM INDEX
JSR PCWREAD
TST CODE
BPL 2%

RTS PC

TST ABC
REGQ 3%

TST INDEX
BMI IepATaA
BR nADREC

RIT nU4pgddp+MODE

ANE 4%

MSG <ENDFILE FOUND>
JMP MON

cLR ECODE

MOve MODE+1+ECODE

.BIN20 STAT+ECODE

MOVE HyPssTaTH+2

MSG CUNSUCCESSFuUL READ =
PRINT S§TAT+E

JMP MON

M5G <CAN'T READ RECORD *
JSR PCCRLF

JSR PC.CLOSE

JMP MON

1=1 ASKS FOR PARAMS

tINIT THE DATASET

1GET FILENAME

+OPEN THE INPUT FILE
+tMUST PARAMS BE READ?

+IF NOT» BRANCH

+VERIFY IDENT STRING
+READ IN THE PARAMS

18 MEANS OPENED FOR INPUT

t=1 FOR 1ST pATa RECORD
tREAD & RECORD 1IN

IS IT A DATA RECORD
«IF S0, BRANCH

+IF NOTe* RETURN

¢tCHECK BYTE COUNT

+BR IF ZERO

+HAS DATA ALREADY BEEN READ?
+IF NOT» READ ANOTHER RECORD
+IF SO0, RAD RECORD

+TEST EOF BIT

+GET STATUS RYTE
+CONVERT TO oCTaL ASCII
s INSERT A SPaCE

STATUS BYTE>

tPRINT STATUS BYTE

WRONG FORMAT>

+CLOSE THE FILE
+EXIT DIRECTLY TO MONITOR



RECORD

LN FLUNP

MACRO VR@S5A 1B_APR=Ty Bi:4g PAGE 7
INFUT ROUTINES

READS

1%,

2%

3%,

UNSAVE:

LREAD LINKsHEADER
SWAIT LINK

TST IOMODE

BMI 5%

CMP FTNCODH X
REG 5% '
CMP FTNCOD B
REQ 2%

JMP BADREC

MOV HMHEADER+122,sPOINT
JSR PC,SAVE

EMT 4

CWATT LINK

MOV POINT,R1

TST 6{R1)

BNE 4%

JSR PCWUNSAVE

ADD H10524,POINT

BR 3%

CMP 6(R1) 02
BNE 1%
JSR PCLUNSAVE
RTS PC

MOV (SP)+,RE
MOy POINTsR1
MOV [(R1)r={Sp}
MOV 2(R1),={(5P)
MOV 4§R1),y=(gP)
MOV 6{R1),~(gP)
MOV H1lo4e,(Rq)
MOV 81,2(R1)
MOY R1,={5P)
MOV #LINKs=(5P]
MOV R@,PC

MOy {(Sp)t+,RP
MOY POINT,R1
MOV (SP)+,piR1)
MOV - {SP)+,4{R1}
MOV (SP)+,2(R1)
MOV (Spl+,(RY)
MOV RBPC

tREAD A RECORD IN

¢+ IS FTN“TYPE INPUT REQUIRED?
$IF NOTs EXIT

tWAS IT THE ONLY RECORD?
21F SO. DONE

tWAS IT 18T FORTRAN RECORD?
tIF S0, CONTINUE

tIF NOT» ERROR

tHEADER FOR NEXT READ
+SAVE pATAs SET UP HEADER
1 «READ

t"POINTY CONTAINS HEADER ADDR
+D0 MORE RECORDS FOLLCW?

:IF NOT* BRANCH

tRESTORE THE DATA POINTS
:ADDR OF NEXT HEADER

tWAS THAT THE LAST RECORD?
t IF NOT» ERROR
tRESTORE THE DATA POINTS

:PUT RTS ADDR IN Ra
tPOINTER TO LINE BUFFER HEADER
tSAVE 4 DATA WORDS ON THE STACK

tMAX SIZE OF THE BUFFER
tFORMATTED BINARY RECORD
+START EXPANSION OF «READ
H OR +WRITE MACRD

tRTS

sPUT RTS ADDR IN Rg
+START OF CORRUPTED DATA

+RESTORE 4 DATA WORDS
H FRoOM THE S$TaCk

tRTS
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RECORD MACRO VR@SA 1P.APR=-T74y P1il4g PAGE 8

INPUT ROUTINES
FILNAM:E

1
2
3 1%:
4
)
6
7
8

32 PAcCK?

JSR PC,FMSG6
MOV Bl2.'RP
CLRB FNAM=1{(gB?
c0p RE,1%

JSR PC,CHECK
CMP RA,.H6
BNE 3%

JMP QM

TST RE

BGT 4%

TST Num

P 4%

BR §%

MOVR R1sFNAM(RE)
INC RO

BR 2%

CLR RP

CLR ENAM

CLR ENaMtp
JSR PCs CHECK
TST NUM

BPL 3%

JMP QM

cMPp RE, 83
BEQ 2%

MOVR R1*ENAM(RE)
TNC RS

AR 1%

.RADPK FNAM
MOV (SP)+sFNAME
“RADPK FNAM+x

MOV (S5p) Y FNAME +2

«RADPK ENAM

MOV (SPlt,FNAME+Y

ADD #6,Sp
RTS PC

+CLEAR FNAMIENAM

¢tGET AND CcHECK CHAR
1 TOO MANY CHARS?
sIF NOT» BRANCH

¢I5 THIS FIRST CHAR?
+ IF NOT+ RRANCH

+IS IT A LETTER?

+IF SO. BRANCH

¢+STORE THE CHAR
H AND COUNT IT
+ THEN GET ANOTHER

¢+GET CHAR FOR EXTENSION
IS IT A DIGIT?

s IF S0, THAT'S A NO*NO
+TOO MANY CHaRS»>

tSTORE THE CHAR
¢+ . AND COUNT IT
+ THEN GET ANOTHER

+PACK 3 CHARS IN RADIX=-Sg
:RESULT RETURNED ON STACK

13 EXTRA WORDS WERE LEFT ON STACK



RECORD

MACRO VYRa@5A

INPUT ROUTINES

1
2
3
4
5
6
?
8

9
10
11
12
13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
38
31
3e
33
34
35
36

CHECK ¢

1%,

2% .

3%

4%

5%

GMARK ¢
QM ¢

CLR NUM

JSR PC.ROCHAR
CMP R1,#3
BHNE 1%

JMP MON

CMp R1,8177
BNE 2%

TST (Sp)t
JMP FILNAM
CMP quulf-;
BNE 3%

TST {(Sp)t
RR PACK

CMP R1,H5g
BNE 4%

TST (Sp)t
#R poT

cMP R1,8°7
BGT GMaARK
CMP R1,8°%%4
BLT 5%

RTS PC :
CMP R1l,H'g
BLT GMARK
cMP Rigm'g
RGT GMARK
COM Nim

RTS PC

TST (spit
TSTR TpS

BPL =t

MOVR H+2*TPR
JSR PCLCRLF
JMP FILNAM

16-APR=74 B1:4g PAGE 9

tNUUM IS DIGIT FLAG
tCTRL/C?

¢EXIT TO MONITOR
tRUBOUT?

:POP THE RTS ADDR
t AND START OVER
tCARRITAGE RETURN?

tFILENAME COMPLETE
2DOT?

tGREATER THAN ASCII "z"?

¢ AT LEAST ASCII '"aAn?

=1 INDICATES DIGIT

+POP RTS ADDR

¢sPRINT A 2"

H AND START QVER
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RECORD MACRO VR@5A 1¥-APR=Ty P1:4g PAGE 1V
INPUT ROUTINES

1 1.100 JSR PCLREAD +READ A RECORD
2 cLR FLAG
3 CMP CODE ral 4 IS IDENT cODE IF COMMENT FoOLLOWS
4 gEa 1% tBR OIF IT IS IDENT STRING
5 CMP CODE*nl :1 1S IDENT cODE §NO COMMENT)
6 ANE 4% «IF NOT IDENTY RRANCH
7 1% MOV BDATARL +CHAR POINTER
8 2% TSTH TPS
9 BPL +*u4
18 MOVR (R1)4+sTPB *WRITE IDENT STRING ON TERMINAL
11 TSTR (R1) +CHECK FOR NULL BYTE
12 BNE 2% ¢+IF NOT NuLL, SEND THE CHAR
13 3% RTS PC
14 :
1% 4%, MSG <No IDENT STRING»>
le JSR PC.CRLF
17 COM FLAG r*1l MEANS IMPROPER RECORD
18 MSG CACKNOWLEDGE>
19 JSR PCLRDCHAR s INPUT A CHAR
2@ CMP R1,8'k 'K FOR KILL?
21 BNE 3% +IF NOT» pRANCH
22 JSR PC. CLOSE +IF SO,CLOSE THE FILE
23 JMP MON : AND EXIT TO MONITOR
24
25
26 l«pRM: TST FLAG +HAS BAD RECORD BEEN READR?
27 BMI 2% tIF SO0, “READ"™ IS UNNECESSARY
2B 1% JSR PCLREAD +READ A LOGICAL RECORD
29 2%, CLR FLAG
3 CMP COpE*ual + IS IT PARAM BLOCK?>
31 BEQ 3% : +IF S0+ BRANCH
32 CMP CODE *m2 + IS5 IT A COMMENT?
33 BEQ 1% +IF S0, READ ANOTHER RECOQRD
34 MSG <CAN'T FIND SCAN PARAMETERS>
35 JS5R PCL.CRLF .
36 JSR PC,CLOSE +IF S0, CLOSE THE FILE
37 JMP MON : AND EXIT TO MONITOR
38 3%, MOV B=1+SETDUN +THIS CONSTITUTES A COMPLETE SETUP
39 MOV HDATA.R1
(1Y) MOy 8#1yl.,R8
41 MOV BNPOINT*R2
42
43 SHUNT: MOV (R1)*+,{R2)% +TRANSFER SCAN PARAMETERS To
Ly S08 RHE ,SHUNT ] PROPER LOCATIONS

45 RTS PC
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RECORD

OO WD

MACRO VR@SA 18<ApPR+Ty B1:4g PAGE 11
DEVICE cONTROL ROUTINES

EoT:

Eor:

1%

REWINDS

ENTRY ¢

1%

ILLCMD:

RTN:

ARG:

LEGAL =

TYPE?

1%

FMSG

JSBTTL

MOV WEORH
BR EOF +4

mOVY ®1l,RH#
TST sSTatus
BLE 1%

JSR PC.CLOSE
MOY HEFSI
JSR PC.ENTRY

MOV ®#1,RE
MOV HRwSF

TST DEVICE

pPL ILLCMD
SINIT LINK

MOY SF,=(SP)
MOV BLINK.=(gP)
EMT 12

40R RB,1%

~RLSE LINK

RTS PC

JSR PC.LEGAL

MSG <ON MAGTAPE>

JSR PCLCRLF
JMP MON

JSR PCL.LEGAL

MSG <AFTER QUTPUT>

BR RTN

MSG <ONLY LEGAL »

RTS PC

75TR (R1)

BRNE 1%

RTS PC

TSTR TRS

BPL « 24

MOVE (R1)4¢TPR
RR TYPE

MSG <FILE NAME?
RTS PC

DEVICE CONTROL ROUTINES

sWAS LAST OPERATION "QUTPUTH
¢ WAS FILE CLOSED?

sIF NOT+ cLOSE 17T

+POINTER TO eOF BLECK
¢sEXECUTE SPECIAL FuUNCTION

sPOINTER TO REWTIND BLOCK

«IS TT MAGTAPE?
cIF NOTe BRANCH

:EXPANSION OF «SPEC

o1



RECORD MACRO VR@E5A 18-ApR«7y Bi:lm PAGE 12
PROCESSING ROUTINES

ERRO

VO~ E LN

ERRORL ¢

ERRORN?

1%

EMSGS

1%:

ERRC?®

ERRORF

1%

LInKe
DEv:

FILE:

FNAME 2

Rw:

EF s

.S8TTL ERROR PROCESSING ROUTINES

MSG <BUFFER sPACE NOT AVAILABLE>

JSR PC4CRLF

JMP MON +EXTIT TO MONITOR

CMPB FILE=1leg2 +FILE ALREADY EXISTS?

RNE 1% +OTHER PROBLEMS ARE FaTaL

JMp TRYZ2 . BUT A NEw NAME IS AVAILABLE

MOVE FILE-1+gCODE

MSG <DATA FILE CANNOT BE OPENED = ERROR CODE >

MOV 8"p@ rERRC +GENERATE ASCII ERROR COpDE
BRIT HlagsECODE +2°pIGIT NUMBER?

BEQ 1% +IF NOTs BRANCH

INC ERRC tIF S0, MAKE HIGH DIGIT wi"
BIC n17777a+£CODE +LEAVE ONLY {OW DIGIT

BISn EcODE+ERRC+1 +CREATE ASCII

JSR RS+MESAGE

a

BYTE 15112:p+8

JMP  MON +EXIT 10 MONITOR

CMPB FNAME=1,82 +CAN'T FIND FILE?

aNE 1%

MSG <CAN'T FIND FILE?

JSR PCLCRLF

MOV #1_,TRY2*%=(5P) *CREATE AN RTS ADDR

JMP FILNAM +ASK FOR NEW FILENAME

MOVB FNAME=1,ECODE
BR EMSG

«SBTTL  LINK AND FILENAME BLOCKS

ERRORL
gr2,1 s LINK BLOCK

@

ERRORD,P

asP

¢DATA FILENAME BLOCK

«RADSHE /DaAT/

ar¥

ERRORF , B

ar,

KX

] ¢« INPUT FILENAME BLOCK

BYTE 3+3 *REWIND BLOCK

@18,

BYTE 213 ¢+EMNDFILE BLOCK
18,0
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RECORD MACRO VR@g5A 18-APR={y @i:4g PAGE 13
PARAMETER STORAGE

) .SBTTL PARAMETER STORAGE
BUF : «BLKB &
FNaM$ +BLKB ' ge
ENAM: #ed
NUM ¢
INDEX s
ECODE:
DEVICE:
18 FLAGE
11 STaTUuS:
12 SfF:
13 BCNTS
14 BPERR:
15 FCcoDE:
16 POINT:
17 SERIES: ,ASCIZ /A/
18 NUMBER: 1
19 SPACES: .BYTE 4@v48

WO W E W

S N DDODRNIT NN D

28 DK .RADS® /DK/
21 MTy .RADSE /MT/
22 STaAT: 19,80

23

2% HEADER: 24Ba6&.

25 MOpE: 1

26 ABC? @

27 FTNCOD! @

28 CoDE? n

29 NWORDS: @

38 DATAL .BLKW 128@@.
32 .END
ERRORS DETECTEDY B

FREE CORE! 1196g« WORDS
'RECORDL2/NL:TTMISYMIBIN:LOC<RECORD
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