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IDENTIFICATION

PRODUCT CODE:  AC-F801A-M(

PRODUCT NAME:  (CZVSFAD vS60 VIS w/XY CORLTR
DATE: MAR 1980

MAINTAINER: DIAGNOSTIC ENGINEERING

COPYRIGHT (C) 1980
DIGITAL EQUIFMENT CORPORATION, MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY
ON A SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH
THE INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS

SOF TWARE, OR ANY OTHER COPIES THEREOF, MAY NOT BE PRO-
VIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON
EXCEPT FOR USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO
THESE LICENSE TERMS. TITLE TO AND OWNERSHIP OF THE

SOF TWARE SHALL AT ALL TIMES REMAIN IN DEC.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COM-
MITMENT BY DIGITAL EQUIPMENT CORPORATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY
g;clTS SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY
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ABSTRACT
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THIS PROGRAM IS A VARIATION OF CZVSDC (VvS60 VISUAL)

WITH XY POINT CORRELATOR AND WRITING TABLET FUNCTIONS
INCLUDED FOR IN-HOUSE CAD APPLICATIONS.

G.P. MAR '80
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THE PROGRAM PROVIDES THE OPERATOR WITH TWENTY TWO VISUAL FRAMES
(TWENTY FOUR IF POINT CORRELATOR ECO'S ARE INSTALLED) TO ADJUST
OR VERIFY THE VISUAL OPERATION OF THE VS60 DISPLAY SYSTEM.
NORMALLY EACH FRAME WILL CYCLE FOR ABOUT 5 SECONDS BEFORE
ADVANCING TO THE NEXT FRAME. EACH VISUAL FRAME CAN BE SELECTED
VIA SWITCH REGISTER OR KEYBOARD SELECTION.

REQUIREMENTS

EQUIPMENT

S80MPUTER WITH AT LEAST 16K_OF MEMORY.

B. 1/0 TERMINAL (I.E. ASR33 TTY OR LK&O0).

C. VS=60 DISPLAY SYSTEM.

D. ADDITIONAL VS-60 DISPLAY CONSOLE (OPTIONAL).

E. WRITING TABLET (IF POINT CORRELATOR ECO INSTALLED).

STORAGE

THE PROGRAM OCCUPIES THE LOWER 10.5K OF MEMORY BUT
REQUIRES 16K (BUFFER SPACE) TO RUN. :

LOADING PROCEDURE

NORMAL PROCEDURE FOR LOADING A BINARY PROGRAM INTO MEMORY SHOULD
BE FOLLOWED.

 STARTING PROCEDURE

LOAD ADDRESS 200 AND START TO INITIALIZE THE SYSTEM
AND BEGIN TESTING.

SWITCH REGISTER CONTROL

SWITCH FUNCTION

SW14=1 LOOP ON CURRENT TEST

Sw09=1 STOP SUB-PICTURE MOTION

SW08=1 LOOP ON TEST IN SWR<4:0>

SWo7=1 ENABLE KEYBOARD CONTROL (REF.5.2)

SEQ 0003
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KEYBOARD CONTROL
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STARTING THE TEST WITH SR7=1 WILL ENABLE KEYBOARD CONTROL.

KEYBOARD CONTROL IS AN AUXILIARY METHOD OF SELECTING THE TEST FRAME,
LOOP ON.A TEST FRAME, OR STOP-START FRAME MOTION. THE SWITCH REGISTER
BITS OVERRIDE THE KEYBOARD CONTROL.

THE DIRECTORY FRAME PROVIDES THE OPERATOR WITH THE KEYBOARD LETTER

AND SWITCH REGISTER VALUE FOR EACH TEST PATTERN. TO SELECT A TEST .
PATTERN, SIMPLY DEPRESS THE TEST LETTER ON THE CONSOLE KEYBOARD.
DEPRESS THE ''RUB=-OUT'' KEY TO LOOP ON THE CURRENT TEST PATTERN.

DEPRESS THE ''CR'' KEY TO STOP MOTION. UNDEFINED TEST LETTERS WILL
DISPLAY THE DIRECTORY FRAME. ALL OTHERS WILL HAVE NO EFFECT OTHER THAN
TO RESUME PICTURE MOTION.

ERROR REPORTING

THE PROGRAM ONLY DISPLAYS VISUAL ERRORS AND DOES NOT REPORT ANY LOGIC ERRORS.
MISCELLANEOUS

vS60 BUS/VECTOR/PRIORITY ADDRESS MODIFICATION

MODIFY LOCATION 1242 (SVECT1) IF BASE VECTOR ADDRESS IS NOT 100320.

MODIFY LOCATION 1246 (SBASE) IF BASE BUS ADDRESS IS NOT 172000.

MODIFY LOCATION 1252 ($CDW1) IF RASE TABLET ADDRESS IS NOT_175620.

MODIFY LOCATION 1254 ($CDW2) IF BASE TABLET VECTOR IS NOT 300.

NOTE: A RESTART IS REQUIRED AFTER THE ABOVE ADDRESS MODIFICATION.

XXDP/APT NOTES

THE VISUAL TEST IS CHAINABLE UNDER XXDP IF 16K OR GREATER MEMORY IS AVAILABLE.
THE VISUAL TEST INCLUDES THE 'APT' SOF TWARE HOOKS, HOWEVER

THEY HAVE NOT BEEN TESTED.

POWER FAIL

" A POWER FAILURE WILL CAUSE THE PROGRAM TO BE RESTARTED.

SINGLE VvS60 TESTING

THE VISUAL TEST DNES NOT TEST MULTIPLE VvS60'S.

THE VISUAL TEST WILL UTILIZE THE SECOND CONSOLE IF CONNECTED.
THE ''A"" AND 'U'' FRAMES ARE USED TO VERIFY PROPER OPERATION
BETWEEN THE TWO DISPLAY CONSOLES.
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EXECUTION TIME IS APPROX. FOUR MIN. AN '‘END OF PASS'' IS INDICATED
BY A RETURN TO THE DIRECTORY FRAME. NO ''END OF PASS'' MESSAGE IS TYPED.

9.0 PROGRAM TEST DESCRIPTIONS

The sub-picture supplies the operator with a List of the
Different Visual frames for his inspection.

This frame also includes a list of switch register values and
keyboard control letters to select the visual frames. When a
non-valid switch register value or keyboard ke{ has been
selected, the d1rector¥ frame will be displayed. IF THE SECOND
CONSOLE IS CONNECTED, THE OPERATOR SHOULD VERIFY THE

“THIS IS CONSOLE 0'' MESSAGE ON CONSOLE #0 AND THE

“"THIS IS CONSOLE 1'' MESSAGE ON CONSOLE #1.

The frame is displayed by doing the following:
1. Point to x =0 y = 1500

Enable console 1 intensity

. Display ''STOP''

2

3. Enter ''character'' mode and display inline text.

4

S. Display '"'JUMP ABSOLUTE'' to the start of the frame.

B = 02 AstigMatism and Settling Time Frame

The frame will display points at individual bits at each x and
y position register.

A floating one pattern used on each register followed by an
accumulation pattern.

Bit 9 of x pos. Bit 9 of y pos.
Bit 8 of x pos. Bit 9 of y pos.
etc. etc.

Bits 9 and 8 of x pos. Bits 9 and 8 of y pos.
etc. etc.



€ =03 Short Term Drift Frame
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The frame will display five points. The pecints will be
displayed in each corner and the center of the screen. Each
point actually consists of four 'Display Point'' instructions.
The point is generated by:

1. Positioning the x and y DAC at a cordinate.

2. IntensifYing the cordinate ONCE. :

3. Do not intensify the point again for five (5)
milliseconds.

L. Repeat 2 and 3 three more times.

5. 1f all the cordinates have not been displayed, update
the cordinate and rePEAT 1 thru

The C.P.U. cycle time is a factor in the 5 msec. delay

roitine. The current delay value (location ''DELAY') is valid
for a PDP-11/40 CPU type.

Minor Axis Gain, Offset and Phase Frame

The frame consists of three square boxes with diagonal

bisecting Llines. The Llargest box encompASses the whole main

screen viewing area. The second box, whose size is 100., s
displayed in the right center area. The third box, whose size
is 10., is below the second box. The boxes are drawn counter
clockwise from the lower Lleft corner. Upon completion the
procedure is reversed and drawn clockwise from the lower left
corner.  When drawing the clockwise box the ‘'Negative
golarity bit is set to enable adjustment of the ''0ffset ot.
ach box, wupon completion, 1is segmented by a diagonal line
from Lower left to upper right and lower right to upper left
ocorner. The frame also draws the same type box in the "‘menu’’
area. Because the 'menu'’ is narrower than the high, the
result 1is an rectangle in the menu area. In the lower center
area, a series of four vectors 200 units long, are drawn from
a common point. In the left center quadrant, ten vectors are
drawn using ''‘SHORT VECTOR'' mode. Each of the vectcrs have a

SEQ 0006
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length of eight units., After drawing the vector a 'RELATIVE
POINT' is displayed two units away from the end of the vector,
The ''Y" coordinate is updated by two units and the "'SHORT
VECTOR™ and "RELATIVE POINT ' sequence is repcated. The visual
result is a wvertical 'DOT=DASH'' line. Included in the left
quadrant is the Intensity Delay sub-picture. Eight vectors
are drawn away from a "'(OMMON POINT'® offset by ONE unit. The
result will appear to be a square formed by the starting
points of the vectors. Each vector has a length of 40 units.

VEC;OR ORIGINATES AT

X Y
1 0354 1003
2 0354 1004
3 0353 1004
4 0352 1004
5 0352 1003
6 0352 1002
7 0353 1002
8 0354 1002

- S D S A D D S S S R R o

The frame includes the minor axis gain frame plus two
additional patterns. The first is used to adjust the vector
starting point . The second pattern to adjust

the major axis offset. The first pattern is

drawn, in the upper quadrant, with the following manNEr:

Vector # Direction
1 Positive Vertical Reference Vector.
2 Positive Horizontal Vector starting on VECTOR #1
3 Positive Horizontal Vector starting 1 unit RIGHT OF VECTOR #1
4 Negative Horizontal Vector starting on VECTOR #1
5 Negative Horizontal Vector starting 1 unit LEFT OF VECTOR #1
6 Positive Horizental Vector start at the BOTTOM OF VECTOR #1
7 Negative Vertical Vector starting at the bottom OF VECTOR #1
8 Negative Horizontal Vector starting at the BOTTOM OF VECTOR #1

The second pattern draws, from a common point (x=1000, y=400),

four pairs of vectors. The first of each palR is drawn with

the 'y ' axis being the major value. With the second using the

“x"* as the major. THE THIRD PATTERN CONSCISTS OF 10 PAIRS OF SHORT
LENGTH VECTORS AND RELATIVE POINT'S DRAWN IN THE LEFT CENTER AREA.

AN 8 UNIT SHORT VERTICAL VECTOR IS DRAWN FOLLOWED BY A ONE UNIT RELATIVE POINT.

SEQ 0007
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f = 06 Vector Length Gain, Convergence and Vector Lirearity frame
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The pattern appears to be a series of horizontal Llines being
intersected by a diagonal Line from upper left toc lower right.

The picture is drawn by:

1. Draw an outer reference box )

2. Starting from maximum, draw aN increasing negative

length vector from an increasing ''y'' origin.

3. Start1n? from minimum x, draw a decreasing Llength

vector from an 1ncreas1n$ "y'' origin. ;

4. Starting in the upper left edge, intensify a point at

the intersection of #2 to #3 vector.

5. Starting in the wupper left edge, intensify a
decending vector that is over #4.

6. From center screen, using '"BASIC'" Vectors draw two
intersecting ''x'' and ''y'' lines.

G = 07 Pincushion Frame

Using the "'LONG'' Vector instruction, display a ''CROSS HATCH"
visual pattern. The frame can be used to detect distortion in
Vectors. From a distance of three feet, all vectors should
appear strzight with no vector curvature.

x
]

10 OctagonS AND CIRCLES Frame

The purpose of the frame is to verify the endgoint matching of
vectors. FIVE octagons are drawn from the center of the
screen. The outer most octagon is drawn b; using the
""ABSOLUTE VECTOR'' instruction from the point x = 530 y = 10.

Vector # from X=y to X=y
Vector 1 from 530-10 to 1250-10
Vector 2 from 1250-10 to 1770-530
Vector 3 from 1770-530 to 1770-1250
Vector & from 1770-1250 to 1250-1770
Vector 5 from 1250-1770 to 530-1770
Vector 6 from 530-1770 to 10-1250
Vector 7 from 10-1250 to 10-530
Vector 8 from 10-530 to 530-10

The FOUR concentric octagons are drawn by using the ''LONG
VECTOR" display instruction. The sizes are 377,177,77,7

respectively. Two more octagons with a size of 17 wunits are

drawn at x = 300 y = 1000 an x = 1500 y = 1000. These two are

drawn us1ng the 'BASIC SHORT'' vector display instruction.

THREE CONCENTRIC CIRCLES ARE DRAWN USING ABSOLUTE VECTOR MODE.

EACH CIRCLE CONSCISTS OF 45. ABSOLUTE VECTORS. THE THREE CIRCLES HAVE
A RADIUS OF 64., 128., AND 256. RESPECTIVELY.
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Scissoring and Vector Scaling Frame

The frame starts out by displaying a reference box around
edge of the screen.

A VECTOR IS DRAWN FROM AN '‘ON=-SCREEN'' POSITION TO AN ''OFF=SCREEN"
POSITION. Another vector is drawn from_ the end of the
previous vector back into the viewing area. This is repeated
four times on each screen edge. The vectors should all
terminate WITH NO bending or distortion. After all edges have
been intersected, draw a large diamond that intersects each
edge. The diamond and the vectors crossing the edges are the
standard vector length. To verify that vector scale operates
proPerly, draw a square in the center of the screen. By
changing the value of the ‘'Vector Scale" reg1ster the box
should increase in size. the vector scale is changed
with the resulting picture being sixteen scaled boxes in the
center of the screen.

X and Y Dynamic Offset Frame

IN THIS FRAME, A 1000 UNIT BOX IS DRAWN IN THE CENTER
OF THE SCREEN. USING THE DISPLAY ''OFFSET'' INSTRUCTION,
THE BOX IS MADE TO SLIDE ACROSS THE SCREEN TO THE RIGHT,
THEN TO THE LEFT, TOP, AND BOTTOM EDGES.

AFTER THESE FOUR MOTIONS THE BOX IS RETURNED TO CENTER
AND MOVED DIAGONNALY TO THE UPPER RIGHT, AND LOWER LEFT
BY SETTING THE OFFSET REGISTERS DIRECTLY FROM THE CPU
(EXTERNAL TO THE DISPLAY FILE).

THE RANGE OF OFFSET USED IS 0 TO 1400 (POS AND NEG) IN
BOTH CASES.

Character Scale Frame

The frame function is to verifK that character scale does
change the size. To verify character scale, six characters,
(the letters A, B, F, O, T and X) are displayed. each
character startS with the largest to the smallest size on a
common base Line. A horizontal reference is drawn along the
base of the characters.

SEQ 0009
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Character Quality and Character Rotate Frame

In this frame the message ''The quick brown fox jumped over the
Lazy do?s' is displayed over the entire screen. By displayin
the full screen of characters, the quality and distortion o
the characters may be checked. Also included in the frame
are rotated (HARACTERS. The rotated characters are displayed
in the menu area.

Character Set, Superscript, Subscript and Italic Frame

The frame displays all the displayable characters, special,
italic, superscript and subscript. The first line consists of
upper case letter (codes 100-137) and italic uppercase
letters. The second line contains lower case letters (codes
140-177) and italic lower case letters. The_ third Line
contains numbers and puncTuation (codes &0-77) and italic
numbers and puncTuation. the fourth Line contains the special
characters and italic special characters. These fouR lines are
repeated in the lower half of the screen. Near the center of
the screen a horizontal reference line is displayed.

The largest character scale is enabled and the letter 'E'' is
displayed. This should appear on the base reference Lline.
Lgﬁ code '‘super=-script on'' is enabled, followed by another

The procedure is repeated three times with the result being
four Lletter's of "' with each havlng a reduced size and aN
ascending position. To verify the ‘'superscript-off’
function, the code '‘super-script off'' followed by an ASCII "'
is sent. The procedure is repeated three times with the
character increasing in size and decending in the y position.

The Last 'E'' should be on the base reference Line. The same
procedure is repeated wusin the ‘''subscript-on’’ and
'subscript-off'’ codes except the characters should first
decend with reducing in size followed by ascending and
increasing in character size.

SEQ 0010
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The patterns serves two FUNCTIONS., The first is to test
character terminate. A diamond is displayed in the

center of the screen with a message about the "'SYNC' speed.
The message is terminated by the value of '177' (a full dot
matrix character).

The code #177 is loaded into the character terminate register
andblcgaracter terminate (character string escape) function is
enabled.

The diamond is displayed using the 'BASIC Vector' instruction.
The message is displayed g entering '‘character’’ mode and
d91n? a "'display JSR'' to the ASCIl string. The text should be
displayed and a ''display POP and RESTORE'' should occur after
the code #177 is d\SFla ed. If "'character terminate'’ fails to
%:gs:AgT'POP“. a DIFFERENT message will be displayed reporting

The second gurposg is to verify a visual change in the picture
intensity when using NO SYNC, 40 cps sync and 30 cps sync.

The displayed message will indicate the different sync speeds.

When no sync is enabled the frame will appear bright and will
have no flicker. When a sync speed of 40 is enabled, the
frame will become dim. Upon selection of a slnc speed of 30,
the frame should appear to flicker. In each case, the frame
appears different for each sync speed.

Dash Lines and Blink Frame

This is a frame dedicated to the different Line types and the

ability to generate a blinking element. The type of Lline
followed by two vectors of the same line type are displayed.
The first is without blink enabled and the second is displayed
with blink enabled. Visually the type of Lline is displayed
followed by a non blinking Line of the type followed b{ a
Qlinkin? Line of the type. This frame also used a 'Display
jump relative to loop'' on the frame.

SEQ@ 0011
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P = 20 Vector Length (Spray) Frame

The frame consists of '‘ABSOLUTE'' vectors drawn from point 00
, to another x,y point and a return vector to point 0,0. The
| first vector is drawn from point 0,0 to the maximum x and a y
! position of 1. Then a INVISIBLE vector to 0,0 is drawn. The
third vector is drawn from point 0,0 to the maximum x and a vy
osition of 3. This is repeated until the maximum y position
as been displayed(45 DEG.)., At that point the sequence is reversed
IN that the x is the adjusted end point. The yector is drawn
from point 0,0 to a value of x and the maximum value of y. A
reference x and y vector is drawn at the right and top edge of
the main screen. Each vector should terminate on
the reference Line. Even spacing should exist between the end
of each vector. EVERY OTHER VECTOR WILL BE DISPLAYED.

Q = 21 Horizontal Phosphor Frame

In this frame, a reference box around the main screen
perimeter is displayed. A band of intensified vectors are
drawn to enable the operator to inspect phosphor surface. The
band uses the °‘BASIC Vector'' instruction b{ going the full
value of y (path 2), delta x of 2 units (pathQ), negative full
value of y (path 6) and a delta x of 2 units. This is
repeated 50 times. The origin point of the band is updated
via “tke 'Point’’ instruction. The number of times the band is
displayed before moving to the next position is controlled by
the number loaded into the ''TEMPA'.

R = 22 Vertical Phosphor Frame

In this frame, a reference box around the main screen and menu
perimeter is displayed. A band of intensified vectors are
drawn thru the main screen and the menu screen to_enable the
qgerator to inspect the phosphor surface. The band uses
"BASIC Vector' instruction by go1ng the full value of x (path
0), delta y of 2 units (path ¢), negative full value of x
(path 4), and a delta y of 2 units. his is repeated 50
times. THE PROCESS IS THEN REPEATED AGAIN IN THE MENU AREA EXCEPT
USING THE MAXIUM X MENU LENGTH (177). _

The origin point of the band is updated via the :
"Point’’ instruction. The number of times the band is
displayed befcre moving to the next position 1s controlled by
the number loaded into the "'TEMPA™.
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Short Vector and Relative Point Frame

With this frame the operator can verify the correct selection
of Relative point and short vectors. Four octagons are drawn
in the four quadrants of the screen. Each octagon consists
of an outer octagon drawn using the ‘‘short vector"
instruction. Within each major octaaon should be eight
oints at the intersecting vectors OF THE MAJOR OCTAGON.
he ‘‘Relative point'' instruction is used to display these points.
A THIRD OCTAGON IS DISPLAYED USING THE "'SHORT VECTOR™ INSTRUCTION.

GRAPHPLOT INCREMENT REGISTER TEST USING GRAPHPLOT X AND GRAPHPLOT Y

THE GRAPHPLOT INCREMENT REGISTER IS VERIFIED WITH A "'SINE WAVE'' PATTERN.
TWO CYCLES OF A SINE WAVE ARE DISPLAYED IN GRAPHPLOT Y AND GRAPHPLOT Y
MODES. THE AMOUNT OF INCREMENT BETWEEN POINTS IS A FUNCTION OF THE
GRAPHPLOT INCREMENT REGISTER. AT THE END OF THE DISPLAY FILE [S A
“DISPLAY STOP''. UPON DETECTING THE DSTOP, A COUNTER IS DECREMENTED.

UPON EXHAUSTION OF THE COUNTER, THE GRAPHPLOT INCREMENT REGISTER IS CHANGED.

THE RESULT IS THE SINE WAVES WILL APPEAR TO EXPAND TO THE RIGHT,
FOR GRAPHPLOT Y, AND TO THE TOP, FOR GRAPHPLOT X. ONLY THE LOWER
THREE BITS OF THE INCREMENT REGISTER ARE VERIFIED WITH THIS PATTERN.

Intensity Level and Lightpen Frame

The frame provides the operator with a method to visually
check the eight different intensity levels. Points, Vectors
and Characters are drawn using the different 1ntensit¥ levels.

The frame also includes handling of "‘Light-pen” flags and

"Light-Pen switches''. An octagon is displayed in the upper

riGht corner. Inside the octagon contain the X and Y axis

values for the Llast ‘Light-Pen Hit". The state of the

“Ligh*-Pen switch’' is also displayed within the octagon. In

the lowsr right area a matrix of dots is used for a static

test of the ‘Light=-Pen field of View''. The intensified dots
are spaced four units apart. When the dots are detected by
the '‘Light-Pen'’, the dot which a hit has occurred on will not

be displayed. Below the dot matrix is aN octal readout

reporting the hit count total. The center of the frame is

bisected by a Horizontal Reference Line (Y=700). Nine
vertical reference Llines are drawn at 200 unit increments.

The vertical lines are drawn below the Horizontal Reference

Line are used to verify correct 'X'' pen hit position.

The lower Left section contains vertical spacing test. Three
arallel vectors are drawn with decreasing vertical spacing
etween the Lines. The [lower center area consists of a

Variable Line Length Test. Twenty horizontal Llines with
increasing X length are drawn from a common X position.  Both

sections are used to test llght pen select1v1t¥. If THE SECOND CONSOLE
1S CONNECTED, VERIFY INDEPENDANT OPERATION OF THE X/Y AND PEN SWITCH

READOUT FOR EACH CONSOLE. THE "‘FIELD OF VIEW'' AND THE "WIT-COUNT’

ARE THE ONLY DEPENDANT ELEMENTS.

SEQ 0013
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KEYBOARD CHARACTER ECHO LOOP (OPERATOR SELECT ONLY)

wexve TYPE <V> OR SWR = 426 TO RUN THIS FRAME wwe«e

THE FRAME PROVIDES A KEYBOARD TO VS60 SCREEN CHARACTER LOOP

TO VERIFY PROPER OPERATION OF THE CONSOLE KEYBOARD.

A MAXIMUM OF 1024. CHARACTERS CAN BE DISPLAYED BY THIS LOOP.

THE OPERATOR MAY ESCAPE THE LOOP, BY DEPRESSING THE '‘'CTRL"

AND “'C'' KEYS, TO RETURN TO THE DIRECTORY FRAME.

UPON DECTECTION OF A KEYBOARD CHARACTER, THE CHARACTER'S OCTAL VALUE
AND THE CHARACTER ARE DISPLAYED ON THE SCREEN.

THE "'SHIFT-0UT'' CODE CAN BE ENTERED BY THE OPERATOR, HOWEVER THE
PROGRAM WILI. NOT USE ANY KEYBOARD CODES GREATER THAN 37 OCTAL.
UPON ENTERING A '‘SHIFT-OUT'' MODE, THE CHARACTER DISPLAYED FROM THE
CURRENT CHARACTER POSITION TO THE END OF THE LINE WILL APPEAR TO
BE AN UPSIDE DOWN ‘'Y'' CHARACTER. IN THE ''SHIFT=-0OUT'' MODE, THE
CHARACTER DISPLAYED HAS THE VALUE OF ZERO.

DYNAMIC EXTERNAL STOP FRAME

- e .-

sxexv THIS FRAME VERIFIES VS60 ECO'S VT4B #7,  wewxe
sexxs M7054 #4 AND M7058 #5 HAVE BEEN INSTALLED #ewes

THIS FRAME VERIFIES PROPER OPERATION OF THE EXTERNAL DISPLAY STOP LOGIC.

A FRAME CONTAINING MOST OF THE VS60 INSTRUCTIONS IS DISPLAYED.
WHILE THE VS60 IS DISPLAYING THE FRAME, THE =11 CPU IS RANDOMLY
GENERATION A EXTERNAL DISPLAY STOP SIGNAL (EDSS) TO THE VS60.

AFTER AN "'EDSS'' HAS BEEN SENT, THE =11 WILL VERIFY THE DISPLAY PROGRAM
COUNTER REGISTER TO BE WITHIN AN EXPECTED RANGE. THE GENERATION OF
AN ''EDSS'' SHOULD CAUSE AN EXTURNAL STOP INTERRUPT. UPON DETECTING
AN "‘EDSS'' INTERRUPT, A COUNTER IS DECREMENTED. IF THE COUNTER
GOES NOT GO TO O, THE PROGRAM WILL ISSUE A "RESUME'' TO THE VS60.

IF THE COUNTER BECOMES 0, THE PROGRAM WILL GO TO THE “END OF PASS"’
AND RESTART THE PROGRAM. SEVEN DIFFERENT ERROR CONDITIONS WILL BE
VISUALY REPORTED WITH THIS SUB-TEST:

ERROR # REASON

0 NO EXTERNAL STOP INTERRUPT

1 UNEXPECTED IMNTERRUPT TO VECTOR +4

2 UNEXPECTED INTERRUPT TO VECTOR +10

3 UNEXPECTED INTERRUPT TO VECTOR +14

& D.P.C. OUT OF RANGE (TOO LOW)

5 D.P.C. OUT OF RANGE (TOO HIGH)

6 EXTERNAL STOP INTERRUPT BUT NO EXTERNAL
STOP FLAG OR DISPLAY STOP FLAG.

SEQ 0014
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--------------- e : - SEQ 0015

; THIS FRAME PROVIDES AN OVERALL CORRELATOR ALIGNMENT
@ VERIFICATION. VARIOUS ALIGNMENT DATA ARE PROVIDED IN
s THE MENU AREA.

A6 X 5 DOT ARRAY IS DISPLAYED ON THE SCREEN. THE
CORRELATOR IS DRIVEN TO THE VICINITY OF EACH POINT AND
ALLOWED TO ACCUMULATE ''MITS''. EACH POINT WILL YIELD
UP TO 100 (DECIMAL) HITS. EACH POINT IS TURNED OFF

IF IT WAS BEEN WIT AT LEAST ONCE (1X).

THOSE POINTS REMAINING ILLUMINATED AT THE END OF THE
FRAME CYCLE WERE NOT VISIBLE TO THE CORRELATOR, AND
INDICATE THAT SOME ADJUSTMENT IS REQUIRED.

AT THE END OF EACH TEST CYCLE, AN AVERAGE VISIBILITY
PERCENTAGE 1S DISPLAYED, AND “'ALIGNMENT ACCEPT B -
OR "'ADJUSTMENT REQUIRED'' AS APPROPRIATE.

IF ADJUSTMENT IS DEEMED NECESSARY, TYPE <Y> (OR
RESTART WITH SWR = 431) TO START THE ADJUSTMENT FRAME.

e e o e S e e 5
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POINT CORRELATOR ADJUSTMENT FRAME(S) (MANUAL)

sxvte TYPE <Y> OR SWR = 431 TO RUN THIS FRAME wwwxe

THESE FRAMES ARE USED TO PERFORM POINT CORRELATOR
ADJUSTMENTS IN TWO PARTS AS FOLLOWS:

PART 1 == APPERTURE SIZE AND X/Y OFFSET.

A 100 SQUARE DOT ARRAY IS DISPLAYED AT CENTER SCREEN.
THE CORRELATOR POINTS TO THE CENTER OF THE ARRAY AND
THOSE POINTS VISIBLE TO THE CORRELATOR ARE TURNED OFF.
THIS RESULTS IN A DARKENED AREA WHICH REPRESENTS THE
ACTUAL APPERTURE SIZE, SHAPE, AND POSITION.

APPERTURE SPECS (EXPECTED VS ACTUAL SIZE) ARE DISPLAYED
IN THE MENU AREA. ANY CENTERING ERROR IS DISPLAYED AS
X/Y OFFSET. ADJUST SIZE AND OFFSET (ON AO23 BOARD) IN

ACCORDANCE WITH THE INSTRUCTIONS PROVIDED ON THE SCREEN.

TYPE <X> OR <Y> TO PROCEED TO PART 2.

PART 2 == X/Y SCALE ADJUSTMENT AND FINE-TUNING.

THE APPERTURE VIEWING ARRAY IS DUPLICATED AT
LEFT-CENTER AND RIGHT-CENTER FOR X AXIS ADJUSTMENT, OR
BOTTOM-CENTER AND TOP-CENTER FOR Y AXIS ADJUSTMENT.

THE CENTERING ERROR AT EACH POSITION IS CALCULATED.
THESE ERRORS ARE THEN EVALUATED IN TERMS OF THEIR
"'OFFSET'' AND ''SCALE'' COMPONENTS, AND DISPLAYED AS SUCH.
ADJUST SCALE AND FINE-TUNE OFFSET IN ACCORDANCE WITH
THE INSTRUCTIONS PROVIDED ON THE SCREEN.

TYPE <X> OR <Y> TO SWAP THE ADJUSTMENT AXES.
TYPE <C> TO RETURN TO PART 1 (CENTER SCREEN),
TYPE <CR> TO RUN THE VERIFICATION FRAME (TEST
MANUAL MODE, FOR OVERALL VERIFICATION.

NOTE THAT SUCCESSIVE <CR>'S WILL TOGGLE BACK AND FORTH
BETWEEN THE ADJUST AND VERIFY FRAMES. THERE IS NO
AUTOMATIC EXIT FROM EITHER. WHEN YOU'RE SATISFIED
WITH THE CORRELATOR PERFORMANCE, TYPE <*(> TO RESTART
THE MAIN PROGRAM.

ALSO NOTE THAT GRAPHICS CO-ORDINATE DATA ARE DISPLAYED
AS OCTAL VALUES. ALL OTHER DATA ARE DECIMAL.

OR
T 30) IN

SEQ 0016
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WRITING TABLET EXERCISER FRAME (MANUAL)

srxex TYPE <Z> OR SWR = 432 TO RUN THIS FRAME swves

THIS FRAME IS USED TO VERIFY THAT THE WRITING TABLET
INTERFACE (DL11XX) FUNCTIONS CORRECTLY. THERE ARE NO
ERROR INDICATIONS OF ANY KIND. THE FRAME IS BY-PASSED
IF THERE IS NO TABLET INTERFACE INSTALLED.

A SET OF NESTED BOXES AND A TRACKING BALL (CURSOR) IS
DISPLAYED ON THE SCREEN. THE BALL IS SLAVED TO THE
TABLET PEN X/Y CO-ORDINATES, AND PROVIDES VISUAL
FEEDBACK OF THE ACTUAL PEN POSITION.

THE TABLET PEN CO-ORDINATES, TIP SWITCH (UP/DOWN), AND
PROXIMITY (IN/OUT) ARE DISPLAYED IN THE MENU AREA.

THE VECTORS MAKING UP THE BOXES ARE "'WIT SENSITIVE'' AS
ARE ALL CHARACTERS IN THE MENU AREA.

ON ANY "PC HIT", THE HIT COUNT IN THE MENU IS UPDATED.
IF THE PEN TIP SWITCH IS DOWN (CLOSED) AND THE X CO-ORD
IS WITHIN THE MAJOR VIEWING AREA, THE POINT OF IMPACT IS
g?g;[gvgéTH A SMALL 'X'' AND THE HIT CO-ORDINATES ARE

L & .

AS BEFORE, THERE IS NO EXIT FROM THIS FRAME. TYPE <*(>
WHEN YOU'RE FINISHED TO RETURN TO THE DIRECTORY FRAME.

LISTING

PROGRAM LISTING FOLLOWS.

SEQ 0017
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1123 130 X POINT CORRELATOR ALIGNMENT CHECK
1263 131 Y POINT CORRELATOR ADJUSTMENT (MANUAL)
1830 132 l WRITING TABLET EXERCISER FRAME (MANUAL)
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2060 SUBROUTINE FOR VERT, LIGHT PEN FIELD OF VIEW
2068 SUBROUTINE FOR HORIZ. LIGHT PEN FIELD OF VIEW
2078 LIGHT-PEN INTERRUPT SERVICE
2167 DISPLAY SUB=-ROUTINE
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TABLE OF CONTENTS

SUB=PICTURES

DIRECTORY SUB-PICTURE
X AND Y POSITIONS FCR THE SETTLING TESI
MENU 1 _SUB-PICTURE

DRAW 10 VERTICAL VECTORS IN THE LEFT CENTER AERA
DRAW THE DELAY INTENSITY SUB=PICTURE IN THE LEFT CENTER_AERA
OCTAGONS USING LONG AND ABSOLUTE VECTORS (HIDT?SBOF :QSYé%Z7$377 AND 520)

CIRCLES USING ABSOLUTE VECTORS (WIDTHS OF 64
X AND Y OFFSET SUB=PICTURE

SUPFR AND SUBSCRIPT SUB-PICTURE

SUPER AND SUBSCRIPT ASCII STRING

SYNC SPEED SUBPICTURE

DASH LINE SUB=-PICTURE

VECTOR LENGTH SUB-PICTURE

HORIZONTAL PHOSPHOR SUB-PICTURE

MAIN VERTICAL PHOSPHOR SUB=-PICTURE

MENU VERTICAL PHOSPHOR SUB-PICTURE

SHORT VECTOR AND RELATIVE POINT SUB-PICTURE

GRAPHPLOT INCREMENT SUB-PICTURE

DATA STRING FOR A SINE WAVE

SHORT TERM DRIFT SUB-PICTURE

SCREEN SCISSORING SUB-PICTURE

VECTOR SCALE SUB-PICTURE

VECTOR STARTING SUB-PICTURE

MAJOR AX1S OFFSET SUB-PICTURE

CHARACTER SCALE SUB-PICTURE

ROTATE CHARACTERS SUBPICTURE

LIGHT=PEN SUBPICTURE

POSITION THE OCTAGON

DISPLAY ON CONSOLE #0 THE X-Y READOUT VALUE
DISPLAY ON CONSOLE #1 THE X-Y READOUT VALUE
DISPLAY HIT COUNT MESSAGE

HORIZONTAL REF. LINE SECTION

VERTICAL SPACEING SECTION

VARIABLE HORIZ. LINE LENGTH

INTENSITY LEVEL SECTION OF LIGHT PEN TEST
DRAW OUTER REFERENCE BOX

KEYBOARD CHARACTER ECHO SUB-PICTURE
DYNAMIC EXT. STOP FRAME

POINT CORRELATOR DISPLAY FILES.
SCOPE HANDLER ROUTINE

MACY11 30G(1063)
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LTITLE CZVSFA vS60 VISUAL WITH TABLET XY CORRELATOR
;*COPYRIGHT (C) 1980

;*DIGITAL EQUIPMENT CORP.

'HAYNARD MASS. 01754

'PRDGRAH BY G. PASQUANTONIO

*THlS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMA(
'PACKAGE (MAINDEC-11-DZQAC-C3), JAN 19, 1977.

NOTE THIS PROGRAM IS A VARIATION OF CZVSDC (vS60 VISUAL TEST)
WITH XY POINT CORRELATOR AND WRITING TABLET FUNCTIONS
INCLUDED FOR IN-HOUSE CAD APLICATIONS.

SBTTL BASIC DEFINITIONS
;*INITIAL ADDRESS Of THE STACK POINTER wx+ 1100 #w«

STACK= 1100

.EQUIV EMT,ERROR ;;BASIC DEFINITION OF ERROR CALL
.EQUIV 10T,SCOPE ;;BASIC DEFINITION OF SCOPE CALL
; *MISCELLANEOUS DEFINITIONS

HT= 11 ;;CODE FOR HORIZONTAL TAB

LF= 12 ;;CODE FOR LINE FEED

(R= 15 ;;CODE FOR CARRIAGE RETURN

CRLF= 200 :;CODE FOR CARRIAGE RETURN-LINE FEED
PS= 17777<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>