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~ BASIC Application Programs—Plotting
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=————computersare for kids————— ﬂaﬂnan ——EduSystems—expandable, economical




DEC EDUCATIONAL PUBLICATIONS

Other publications in the continuing series of curriculum material
published by DEC for use with EduSystems 10 through 80 are listed
below. Please inquire directly for prices on classroom quantities.
Additional publications may be obtained from:

Program Library

Digital Equipment Corporation
Maynard, Massachusetts 01754

Populution: Self-teaching BASIC Workbook $2.00

BASIC Application Programs

Mathematics I 1.00
Mathematics II 1.00
Science 1.00
Business/Social Studies 1.00
Plotting 1.00
BASIC Matrix Operations 1.00

Huntington I Application Programs
MATHEMATICS 2.00
TEACHER ASSISTANCE 1.00

Huntington I Simulation Programs

BIOLOGY 1.00
CHEMISTRY 2.00
EARTH SCIENCE 1.00
PHYSICS 2.00
SOCIAL STUDIES 1.00

Problems for Computer Mathematics 1.25



BASIC APPLICATION PROGRAMS

The programs contained in this series are designed to demonstrate
how the computer can be applied in a meaningful way to problems

of many disciplines. The problems and the corresponding programs
are, for the most part, quite simple and are designed to be
"jumping off points" for students from the high school level on up.

All of the programs, with very few exceptions, may be run on
EduSystems 10 through 80, PDP-8 Family and PDP-11 Family computers.
Exceptions are noted in the program descriptions.

DEC welcomes contributions of programs and write-ups for use in
this series. Contributors will be credited as program "Source".
Please send programs and descriptions to Educational Marketihg (5-2).

PLOTTING

The programs in this set are specifically for use with teletype-
compatible plotters. Digital EduSystems can drive virtually any

teletype-compatible plotter. In this set of programs are routines
for two such plotters:

1) TsSp-212
Time-share Peripherals Corporation
Miry Brook Road
Danbury, Connecticut 06810

2) FASPLOT 1030
Omega-T Systems Inc.
300 Terrace Village
Richardson, Texas 75080

Many of the programs in this set are too long for EduSystem 10.
All will run on EduSystem 20 and above and all PDP-1l1 configurations.
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PLOTTING

Utility Support routine for TSP-212 plotter.
Utility Support routine for FASPLOT-1030 plotter.
Plots a family of 10 sine curves.

Plots random horizontal and vertical lines.

Plots connected horizontal and vertical lines similar
to Etch-a-sketch.

Plots random length, random direction lines. Looks like
electron traces.

Polygon designer. Plots any polygon given the external
angle and number of sides.

Spiral designer. Plots a spiral of any shape given the
external angle.

Bar chart and point-to-point graph.

Plots characters 1 to 8 at random locations with size
proportionate to their wvalues.

Plots "3-dimensional" exponential functions.

Plots any function.




HOW TO USE THE PLOTTER SUBROUTINES

The plotter subroutines reproduced on the following two
pages are simple and straightforward to use. The BASIC
software package for each plotter consists of four sub-
routines.

Initialization - (TSP - GOSUB 1100, FASPLOT - GOSUB 1500).
Calling this subroutine turns on the plotter and mutes the
teletype. All subsequent print commands will go to the
plotter and will be ignored by the teletype until a quit
plotting command is given. Note: On the FASPLOT, the

command to start plotting is "!", hence do not use "!" in
print statements when using this plotter.

Quit Plotting - (TSP - GOSUB 1200, FASPLOT - GOSUB 1400).
Returns print statements and control to the teletype.
Point Plotter - (TSP - GOSUB 1300, FASPLOT - GOSUB 1600).

Points are specified by X,Y coordinates. The plotter will
go from one X,Y point to the next each time this subroutine
is called. X and Y, of course, are specified in your pro-
gram between calls to this subroutine. If you wish to go
to another point without drawing a line, set L to 1 (pen
lifted), to draw a line, set L to O (pen down).

You must specify once, before you start plotting, the
coordinate boundaries of the paper as X0,X1,Y0, and Yl. For
example, you could set X0 =0, X1 =1, YO = -100, Y1 = 100,
or any other set of values. Always allow yourself about a
10% tolerance so your plot does not accidentally run off

the paper.

Characters - (TSP - GOSUB 1800, FASPLOT - GOSUB 1800).

X and Y specify the lower left hand corner of a character.

S is the character size (1 specifies the smallest character,
2 specifies a larger character. Actual size depends upon
your scaling). C is the particular character. Only 12
characters are implemented, although with very little
effort, you can add more.

c Character

|Q

Character

U b W+ O
gD wNnH+=O
H O WO o
KX O 00 JO0

1
1
While programs in this set are written for either the TSP

or FASPLOT plotter, they will run on either by simply
changing the subroutine calls.



1400
1410
1420
1500
1510
1520
1699
1610
1620
1630
1640
1650
1669
1670
1680
1685
1690
1790
1710
1720
1739
1.7.35
1740
1750
1760
1770
1800
1310
1820
1830
1840
1859
1860
18792
1880
1890
1900
1910
1920
1939
1940
1950
2000
2003
2007
2010
2013
2017
2020
2023
2027
2030
2033
2037
2046

READY

Utility support routine for FASPLOT 1030 plotter.

' QUIT PLOTTING

PRINT "Q =

RETURN

* INITIALIZATION

PRINT "1

RETURN

* POINT PLOTTER AT XsYsL<>@ IS LIFT»>XA>X15,Y0>Y1
Pl1=0

IF L= THEN 1667

P2=0

PRINT L%

GOTO 1690

IF P2<>@ THEN 1690
P2=1

L=P3

GOSUUB 1710

L=P3

P3=INT(999%(X-XA) /(X1=-XA))*1AAA+INTC(999*(Y=YA)/(Y1=-YP))+P1]
PRINT "'00000A'"P3",";
P4=INT(ABSC(L=INT(L/1000)*1020=-P3+INT(P3/71002)*x1002)/127)
P4=P4+INTC(ABSCINTC(L/100@)-INT(P3/71000))/100)

FOR L=@ TO P4r2

PRINT

NEXT L

L=0

RETURN

' CHARACTER DRAWER AT X»Y»S=SIZE»C=CHARACTER (+SCALING)
RESTORE

FOR PP=0 TO C

READ PAC@)>PAC1)>PAC2)sPAC3)5>PAC4L) 5 PACS)>PACE)

NEXT PO

L=1

FOR P0=0 TO 6

IF PACPOA)=-1 THEN 1920

IF PACPA)==2 THEN 1940

P1=INTC(S)*PACPA)

GOSUB 1620

NEXT PO

L=1

RETURN

L=1

GO TO 1910

DATA 0,4008,40005058,4008,-1 'n
DATA 6,2008.,20005,0,40005=15-1 '1
DATA 652008,400650,40005=15=1 2
DATA 8,4008,2004,400454000505 =1 '3
DATA 3000,3008,4,40045-15=15-1 '4
DATA 400858,5,2005,4003,2000,0 *'5
DATA 8505400054004, 45=15-1 '6
DATA 8,4008s05=15=15=-1,-1 '7
DATA 454004540005 0-,8,4008,4004 '8
DATA 400054008585 4,40045=15~1 Y9
DATA 03,4008, =-2,8,40005=15-1 'X
DATA 2000200440085 -258,20045-1 'Y
END



Utility support routine for TSP-212 |plotter.

1100 * INITIALIZATION

1118 PRINT

1120 PRINT CHR$(16);

1130 P9=0

1140 RETURN

1200 * QUIT PLOTTING

1219 PRINT

1220 PRINT * '3

1230 RETURN

1300 * POINT PLOTTER AT X,Y,sL<>@ IS LIFT»X0,X1,Y0,Y1
1303 P8=0

1307 P6=0

1310 X2=INT(510%(X-X0)/(X1-X0))+INT(S)*P8
1320 Y2=INT(518*%(Y-YB)/(Y1=-YD))+INT(S)*P6
1330 IF L=0 THEN 1350

1340 L=64

1350 X3=X2-X3

1360 Y3=Y2-Y3

1370 PB=INT(ABS(X3)/50+ABS(Y3)/50)+1
1380 FOR Pl=1 TO PO

1390 X4=X2-(X3/PB)*(P@-Pl)

1400 Y4=Y2-CY3/P0)*(P@-P1l)

1410 P3=64+INT(X4/8)

1420 GOSUB 1700

1430 P3=64+INT(Y4/8)

1449 GOSUB 1700

1450 P3=INT(Y4)~-INT(Y4/8)%8

1460 P3=P3+8*(INT(X4)-INT(X4/8)%8)+L
1479 IF P3<127 THEN 1490

1480 P3=126

1490 PRINT CHR$(P3)3;

1500 P9=P9+1

1510 IF P9<2@0 THEN 1540

1520 GOSUB 1106

1530 P9=0

1540 NEXT Pl

1550 L=0

1560 X3=X2

1576 Y3=Y2

1580 RETURN

17006 1IF P3<127 THEN 1720

17180 P3=63

1720 PRINT CHRS$(P3)3;

1730 RETURN



18006 * CHARACTER DRAWER AT X,Y,S=SIZE,C=CHARACTER (+SCALING)
1818 RESTORE

1820 FOR P@=0 TO Cx*l4

1830 READ PS8

1840 NEXT PO

1850 L=1

1868 FOR P7=1 TO 7

1870 READ P6

1880 IF P8=-1 THEN 1910

1885 IF P8=-2 THEN 1930

1898 GOSUB 1310

1895 READ P8

1900 NEXT P7

19190 L=1

1920 RETURN

1930 L=1

1949 GOTO 1895

2000 DATA 0s05458s450505s050585458,=1,~-1
2003 DATA 056:5258525050505,4505=15-15-15-1
2007 DATA 05652585456505054505=15=15=15=1
2010 DATA ﬂ:8)4)8)2:4:4:4:4:@:@:@:‘1:'1
2@13 DATA 3:@:318:0:4)4:4:'1:'1:‘1:'1:"1:'1
2017 DATA 4,8505850555255545352505050

2020 DATA 058505s05450,4545B8545=15=15-1,5-1
2023 DATA 0585458580505 =15=1s=15=15=15=15=1,-1
2027 DATA D,454,454505050505854585454

2030 DATA 4505458505850 5454545-15=15-15-1
2033 DATA @:g14)8:'2:@)@:8:4103'1)"1J"l:-l
2@37 DATA 2:@:2:4:4)8:‘2:@:@:8:2:4:'1:'1
2039 DATA =-1,-1

2046 END



AREA:
SOURCE:

This program plots a family of 10 sine curves from -qr to

Plotting
Digital Equipment

NUMBER :
Corp.

PL-1

TPLOT1
BASIC

NAME :
LANGUAGE:

For a more

precise plot, the user may decrease the step size in statement 210.

TPLOT1

5 L]
10

20

30

40

50

60

100
185
119
120
130
135
140
150
160
195
200
210
220
230
240
250
260
999

EDUSYSTEM 30

FAMILY OF SINE CURVES
L=1
Y@==-12
Yl=12
XB==3.5
X1=3.5
GOSUB 1100

P=3.14159

* GO TO STARTING POINT
X=P

Y=0

GOSUB 1300

' DRAW X AXIS

L=0

X==-P

GOSUB 1309

' PLOT SINE CURVES
FOR A=1 TO 10

FOR X=-P TO P STEP P/10

Y=A*SIN(X)
GOSUB 1300
NEXT X
P=-P

NEXT A
STOP






AREA : Plotting NUMBER: PL-2 NAME: TPLOT2
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

This program plots 50 vertical lines each starting and ending at a random
point along the vertical axis. It then repeats the plot in the horizontal
plane. After watching the plot, can you think of a way to decrease the
time required to make the plot? Try your approach--does it work?

TPLOT2 EDUSYSTEM 3@

S ' RANDOM HORIZ AND VERTICAL LINES
13 L=1

20 Y0=0

30 Y1=1

49 X0=0

580 Xl=1

60 GOSUB 1100

78 RANDOMIZE

120 * VERTICAL LINES
112 FOR X=0 TO 1 STEP .02
120 Y=RND(Q)

130 L=1

149 GOSUB 1300

1580 Y=RND(@)

160 L=0

176 GOSUB 1300

188 NEXT X

200 ' HORIZONTAL LINES
210 FOR Y=@ TO 1 STEP .02
220 X=RND(Q)

230 L=1

240 GOSUB 1300

250 X=RND(@)

260 L=0

279 GOSUB 1300

280 NEXT Y

285 X=0

287 Y=0

290 L=1

300 GOSUB 1300

999 STOP
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AREA: Plotting NUMBER: PL-3 NAME: TPLOT3
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

This program plots 100 connected horizontal and vertical lines. Each new
line starts at the end of the old so the resultant plot looks something
like an "etch-a-sketch."

TPLOT3 EDUSYSTEM 30

S5 ' CONNECTED HORIZ AND VERT LINES
10 L=1

20 Y2=0

30 Yl=1

40 X0=0

50 X1=1

60 GOSUB 1120
70 RANDOMIZE
285 X=0

287 Y=0

310 X=RND(@)
320 Y=RND(@)
330 L=1

340 GOSUB 1300
350 L=0

355 FOR N=1 TO 50
368 Y=RND(@)
370 GOSUB 13049
388 X=RND(Q)
398 GOSUB 1300
408 NEXT N

410 X=0

420 Y=0

430 L=1

440 GOSUB 1300
999 STOP
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AREA: Plotting

NUMBER: PL-4

SOURCE: Digital Equipment Corp.

NAME: TPLOT4

LANGUAGE:

BASIC

This program plots 50 straight lines between pairs of randomly selected

points. The resultant plot looks something like random-length pick-up

sticks or electron traces in

a bubble chamber.

TPLOT4 EDUSYSTEM 30

10

20

30

40

50

60

70

285
287
400
405
410
420
430
440
450
460
4170
480
490
500
510
520
530
999

L=1
YO=0
Yl=1
X0=0
X1=1
GOSUB 1100
RANDOMIZE
X=0

Y=0

' ELECTRON TRACES
FOR N=1 TO 50
X=RND (@)
Y=RND (@)
L=1

GOSUB 1300
X=RND (@)
Y=RND(Q)
L=0

GOSUB 1300
NEXT N

X=0

Y=e2

L=1

GOSUB 1300
STOP






AREA: Plotting NUMBER: PL-5 NAME: TPLOT5
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

This program and TPLOT6 are adaptations of "turtle plots" done in LOGO.
For more complete information on LOGO and turtle plotting, write for:

Twenty Things to do with a Computer
Dr. Seymour Papert

Artificial Intelligence Laboratory
Massachusetts Institute of Technology
Cambridge, Massachusetts

5 * POLYGON DESIGNER

6 PRINT "DESIGN YOUR OWN SHAPE"
10 PRINT '"EXTERIOR ANGLE";
15 INPUT Al

20 PRINT 'LENGTH OF SIDE (MAX=2.0)'";
25 INPUT H

3@ PRINT '"NUMBER OF SIDES";
35 INPUT NI

1190 L=1

120 Yo=-4

125 Y1=2

130 X@=-2

140 X1=4

150 GOSUB 1100

160 X=0

170 Y=0

188 GOSUB 1309

190 L=0

200 A=Al%*]1.74533E-2

210 FOR N=1 TO Nl

220 X=H*SIN(N*A)+X

230 Y=H*COS(N*A)+Y

240 GOSUB 1300

250 NEXT N

285 X=0

287 Y=0

300 GOSUB 1200

318 GOTO 10
999 STOP



TPLOTS5 POLYGON DESIGNER

120 degrees, 3 sides 60 degrees, 6 sides

3 degrees, 120 sides
Three side lengths (.05, .075, .1)




AREA: Plotting NUMBER: PL-6 NAME: TPLOT6
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

This program allows the user to design his own spiral pattern. Angles
which would form a regular polygon (60, 90, 120, etc.) look like regular
figures such as triangles, squares, hexagons, etc. which are growing
larger. ©Using angles close to but slightly larger or smaller than those
of a regular polygon lead to figures which appear to be rotating as the
spiral grows larger.

5 ' SPIRAL DESIGNER

6 PRINT '"DESIGN YOUR OWN SPIRAL PATTERN"
7 PRINT

19 PRINT "EXTERIOR ANGLE";
15 INPUT Al

20 H=0

30 PRINT ''NUMBER OF SIDES";
35 INPUT N1

119 L=1

120 Y0=-4

125 Yl1=2

130 Xp=-2

140 X1=4

150 GOSUB 1100

160 X=0

170 Y=0

180 GOSUB 1300

190 L=0

200 A=Al%*1.74533E-2

219 FOR N=1 TO NI

215 H=H+.05

220 X=H*SIN(N*A)+X

230 Y=H*COS(N*xA)+Y

249 GOSUB 1300

250 NEXT N

285 X=0

287 Y=0

360 GOSUB 1200

318 GOTO 10

999 STOP



TPLOT6 SPIRAL DES[GNER

60 degrees, 40 sides

©

90 degrees, 40 sides




TPLOTS5 POLYGON DESIGNER

144 degrees, 5 sides

135 degrees, 8 sides

>

<

>
N
N/

)
J)

§
b
1
1
b
b
)

§
D




TPLOT6 SPIRAL DES IGNER

\ |
\\ /- T# \\ N7
‘,‘ '::&--. \§~.

124 degrees, 70 sides



AREA: Plotting NUMBER: PL-7 NAME: TPLOT7
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

T=nis program plots a bar chart from Y = 0 to 1 and a point to point graph
om Y-1 to Z. The heights of the bars and positions of the points are
niom. Can vou modify the program to accept input data for the Plot?

TPLOT7 EDUSYSTEM 30

S ' BAR CHART AND POINT TO POINT GRAPH

132 L=1
20 Y0=0
33 Y1=2.05
49 X0=0 335 ' HEIGHT OF BAR IS RANDOM
58 X1=1.085 340 Y=RND(Q)
60 GOSUB 1100 345 L=0
72 RANDOMIZE 350 GOSUB 1300
186 ' AXIS 3608 X=X+.07
119 X=1 370 GOSUB 1300
122 Y=0 388 Y=0
132 GOSUB 1308 3980 GOSUB 1300
142 L=2 400 GOTO 310
159 X=9 500 ' POINT TO POINT PLOT
168 GOSUB 1309 510 L=1
178 Y=2 520 Y=RND(@)+1
182 GOSUB 1300 530 X=.06
198 L=1 5S40 GOSUB 1300
200 Y=0 610 FOR X=+16 TO 1 STEP .l
210 GOSUB 1300 615 ' EACH POINT IS RANDOM
388 ' BARS 620 Y=RND(@)+1
313 X=X+.03 625 L=0
320 IF X>=1 THEN 500 630 GOSUB 1300
325 L=1 640 NEXT X
338 GOSUB 1300 700 L=1
710 X=0
720 Y=0

736 GOSUB 1300
740 GOSUB 1200
999 STOP






AREA: Plotting NUMBER: PL-8 NAME: TPLOTS8
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

This program plots the characters 1 to 8 (generated in statement 120) at
random positions. The size of each character, S, is proportionate to the
numeric value of the character.

5 ' RANDOM CHARACTER SIZE AND POSITION
8 RANDOMIZE

190 L=1

20 X0=0

30 X1=100

40 YO=0

50 Y1=100

6@ GOSUB 1100

110 L=0

115 FOR N=1 TO 59

120 C=INT(8*RND(@)+1)
1390 S=C

160 X=84%RND(Q)+1

170 Y=84%RND(@)+1

200 GOSUB 1800

210 NEXT N

220 L=1

230 GOSUB 1200

999 STOP
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AREA: Plotting NUMBER: PL-9 NAME: TPLOT9
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC
Program plots three "3-dimensional" functions. It is left as a challenge

to the reader to figure out how the program works.

The reader might also

wish to write a program to reproduce the plot on the front of this

booklet.
S DIM AC20A),DC3) MACI)>NAC3) >N 1C3)
10 PRINT "XA,X1,YA5Y1"5
20 INPIT XO0sX15Y0As71
30 PRINT *""'S(A,51,582";
400 INPUT SMA»S51,5°2
5 S3=(S1-SM)
55 PRINT "K'
56 INPIIT K
57 FOR X1=1 TO X
AR PRINT ""FOR"X1"D,MA,NA,N]1";
AS INPIIT DCX1)>MACKI)»NACL1)»Q1CX1)
66 NEXT K1
8A PRINT '"Q2'";
%1 IN2UUT Q2
120 FOR I=00 TO S3
110 ACI)=-1
1200 NEXT 1
1300 GOSIB 1000

pYele)
210
215
29207
2925
230
235
240
245
246
250
260
270
280
29M
300
350
360
400
410
400
5AA
510
900
91N
920
923N

FOR N=S1
L=1
I=n
FOR
Z2=0
FOR K2=1
GOS'IR 94A
L=L+01(K2) %R
NEXT A2
Z=L+02=0eT%N
X=M

Y=2

IF ACl)=-1
IF Y>ACI)
L=1

GOTO 40a
ACI)Y =Y
GOS'IB
[=1+1
NEXT M
NEXT N
GOS'IR 1200

STOP

R=(M=MA(K2)) t2+(N=-NA(K2)) 1?2
R==R/D(X?2)

R=EXP(R)

RET'JRN

TO S@& STEP =-S2

=5 TO S1 STEP 52

TO K

THEN 350
THEN 350

1300






AREA: Plotting NUMBER: PL-10 NAME: FPLT10
SOURCE: Digital Equipment Corp. LANGUAGE: BASIC

This program plots any function as defined in statement 300.

104 DIY pPa(2@)
11 PRINT "'YOU SHOULD HAUF ENTEFRED YOUR FUNCTION AS:"
128 PRINT
133 PRINT "3 DFF FNA(X)=(YQUR FUNCTION)"
140 PRINT
15@ PRINT ""HAVE YOU (Y OR N)';
162 INPUT $A\ PRINT
170 IF A=#Y THEN 200
183 PRINT "THEN I°LL WAIT WHILE YOU DbO."
19 STOP
20@ PRINT
219 PRINT "WHAT ARE THE MINIMUM AND MAXIMUM VALUES OF X';
220 INPUT X2,X1
230 PRINT "WHAT ARE THE MINIMUM AND MAXIMUM VALUES OF Y';
2400 INPUT Y2,Y1
250 PRINT "'WHAT STEP SIZE DO YOU WISH TO USE FOR THE X-INCREMENT';
267 INPUT 1
272 PRINT
2RA PRINT "THANK YOU - WATCH YOUR PLOTTER."
29@ PRINT
332 DEF FNA(X)=EXP(-=X12/2)
314 S=5
320 GOSUB 1500
33@ L=1
34 X=¥X0
350 Y=\ IF Y0O>@ THEN 390\ IF Y1<@® THEN 390
360 GOSUB 1600
37 L=0\ CGOSUB 1600
%M X=X1\ GOSUB 1600\ X=X=.05*%x(X1=-XA)\ C=10\ GOSUB 1800
397 L=1\ X=@\ IF X9>?@ THEN 420\ IF X1<0@ THEN 420\ Y=Y®\ GOSUB 1600
400 L=0\ GOSUB 1600
410 Y=Y1I\ GOSUB 1620\ Y=Y=+05(Y1-Y®)\ C=11\ GOSUB 1800
420 L=1\ X=X0\ Y=FNA(X?)\ GOSUB 1600
43p L=0\ GOSUB 1600
44 FOR X=X@ TO X1 STEP I
450 Y=FNA(X)
46 GOSUB 1600
470 NEXT X
427 GOSUB 1400
490 STOP



(X¢T =) dXdx (X)NIS- (X) VN clild
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NOTE:

To allow the utility support routine for the TSP-212 plotter to work
with BASIC-PLUS on RSTS-11, lines 1490 and 1720 should be changed to
read:

PRINT CHRS (P3 + 128);
B To prevent the system from intercepting some of the characters
generated. I

In programs TPLOT1l, TPLOT2, TPLOT3 and TPLOT4 the following statement

is needed:

998 GOSUB 1200

to turn off the plotter.

In program TPLOT9, statement 130 should be changed to:

130 GOSUB 1100

& Above corrections thanks to:

W. E. Brown

University Computer Center
Lawrence University
Appleton, Wisconsin 54911



DIGITAL EQUIPMENT CORPORATION Eﬂgﬂnau WORLDWIDE SALES AND SERVICE
MAIN OFFICE AND PLANT

146 Main Street, Maynard, Massachusetts, U.S.A. 01754 * Telephone: From Metropolitan Boston: 646-8600 « Elsewhere: (617)-897-5111
TWX: 710-347-0212 Cable: DIGITAL MAYN Telex: 94-8457

UNITED STATES

NORTHEAST

REGIONAL OFFICE:

275 Wyman Street, Waltham, Massachusetts 02154
Telephone: (617)-890-0320/0330  TWX: 710-324-6919
WALTHAM

15 Lunda Street, Waltham, Massachusetts 02154
Telephone: (617)-891-1030 TWX: 710-324-6919
CAMBRIDGE/BOSTON

899 Main Street, Cambridge, Massachusetts 02139
Telephone: (617)-491-6130  TWX: 710-320-1167
ROCHESTER

130 Allens Creek Road, Rochester, New York 14618
Telephone: (716)-461-1700  TWX: 710-253-2078
CONNECTICUT

240 Pomeroy Avenue, Meriden, Connecticut 06450
Telephone: (203)-237-8441/7466  TWX: 710-461-0054

MID-ATLANTIC — SOUTHEAST
REGIONAL OFFICE:

U.S. Route 1, Princeton, New Jersey 08540
Telephone: (609)-452-2940  TWX: 510-685-2338
NEW YORK

95 Cedar Lane, Englewood, New Jersey 07631
Telephone: (201)-871-4984, (212)-594-6955, (212)-736-0447
TWX: 710-991-9721

NEW JERSEY

1259 Route 46, Parsippany, New Jersey 07054
Telephone: (201)-335-3300 TWX: 710-987-8319
PRINCETON

U.S. Route 1

Princeton, New Jersey 08540

Telephone: (609) 452-2940  TWX: 510-685-2338
LONG ISLAND

1 Huntington Quadrangle

Suite 1SO7 Huntington Station, New York 11746
Telephone: (516)-694-4131, (212)-895-8095
PHILADELPHIA

Station Square Three, Paoli, Pennsylvania 19301
Telephone: (215)-647-4900/4410  Telex: 510-668-8395

EUROPEAN HEADQUARTERS

Digital Equipment Corporation International Europe
81 Route de I'Alre

1211 Geneva 26, Switzerland

Telephone: 42 79 50 Telex: 22 683

FRANCE

Equipment Digital S.A.R.L.

PARIS

327 Rue de Charenton, 75 Paris 12 £, France
Telephone: 344-76-07  Telex: 21339

GRENOBLE

10 rue Auguste Ravier, F-38 Grenoble, France
Telephone: (76) 87 56 01/02  Telex: 32 882 F (Code 212)

GERMAN FEDERAL REPUBLIC
Digital Equipment GmbH

MUNICH

8 Muenchen 13, Wallensteinplatz 2
Telephone: 0811-35031 Telex: 524-226
COLOGNE

5 Koein 41, Aachener Strasse 311
Telephone: 0221-40 44 95 Telex: 888-2269
Telegram: Flip Chip Koeln

FRANKFURT

6078 Neu-Isenburg 2

Am Forsthaus Gravenbruch 5-7
Telephone: 06102-5526  Telex: 41-76-82
HANNOVER

3 Hannover, Podbielskistrasse 102
Telephone: 0511-69-70-95  Telex: 922-952

AUSTRIA

Digital Equipment Corporation Ges.m.b.H.
VIENNA

Mariahilferstrasse 136, 1150 Vienna 15, Austria
Telephone: 85 51 86

UNITED KINGDOM

Digital Equipment Co., Ltd.

U.K. HEADQUARTERS

Arkwright Road, Reading, Berks.

Telephone: 0734-583555  Telex: 84327
READING

The Evening Post Building, Tessa Road

Reading, Berks.

Fountain House

Butts Centre

Reading, RG1 7QN

Telephone: Reading 583555

Telex: 84328

BIRMINGHAM

29/31, Birmingham Road, Sutton Coldfield, Warwicks.
Telephone: (0044) 21-355 5501 Telex: 337 060
MANCHESTER

13 Upper Precinct, Walkden, Manchester M28 5AZ
Telephone: 061-790-8411 Telex: 668666
LONDON

Bilton House, Uxbridge Road, Ealing, London W.5.
Telephone: 01-579-2334  Telex: 22371
EDINBURGH

Shiel House, Craigshill, Livingston,

West Lothian, Scotland

Telephone: 32705 Telex: 727113

MID-ATLANTIC — SOUTHEAST (cont.)
WASHINGTON

Executive Building

6811 Kenilworth Ave.,"Riverdale. Maryland 20840
Telephone: (301)-779-1600/752-8797  TWX: 710-826-9662

DURHAM/CHAPEL HILL

2704 Chapel Hill Boulevard

Durham, North Carolina 27707

Telephone: (919)-489-3347 TWX: 510-927-0912

ORLANDO
Suite 130, 7001 Lake Ellenor Drive, Orlando, Florida 32809
Telephone: (305)-851-4450  TWX: 810-850-0180

ATLANTA

2815 Clearview Place, Suite 100,

Atlanta, Georgia 30340

Telephone: (404)-451-3734/3735/3736 TWX: 810-757-4223
KNOXVILLE

6311 Kingston Pike, Suite 21E

Knoxville, Tennessee 37919

Telephone: (615)-588-6571 TWX: 810-583-0123

CENTRAL

REGIONAL OFFICE:

1850 Frontage Road. Northbrook, Illinois 60062
Telephone: (312)-438-2500 TWX: 910-686-0655

PITTSBURGH

400 Penn. Center Boulevard

Pittsburgh, Pennsyl-ania 15235

Telephone: (412)-243-9404  TWX: 710-797-3657

CHICAGO

1850 Frontage Road, Northbrook, Illinois 60062
Telephone: (312)-438-2500  TWX: 910-686-0655

ANN ARBOR

230 Huron View Boulevard, Ann Arbor, Michigan 48103
Telephone: (313)-761-1150  TWX: 810-223-6053

DETROIT

23777 Greenfield Road, Suite 189
Southfield, Michigan 48075
Telephone: (313)-559-6565

CENTRAL (cont.)

INDIANAPOLIS

21 Beachway Drive — Suite G

Indianapolis, Indiana 46224

Telephone: (317)-243-8341 TWX: 810-341-3436
MINNEAPOLIS

Suite 111, 8030 Cedar Avenue South,
Minneapolis. Minnesota 55420

Telephone: (612)-854-6562-3-4-5 TWX: 910-576-2818
CLEVELAND

Park Hill Building, 35104 Euclid Avenue
Willoughby, Ohio 44094

Telephone: (216)-946-8484 TWX: 810-427-2608

CENTRAL REGION CATEGORY

KANSAS CITY

532 East 42nd St., Independence, Missouri 64055
Telephone: (816)-461-3440 TWX: 816-461-3100

ST. LOUIS

Suite 110, 115 Progress Parkway. Maryland Heights,
Missouri 63043

Telephone: (314)-878-4310  TWX: 910-764-0831
DAYTON

3101 Kettering Boulevard, Dayton, Ohio 45433
Telephone: (513)-294-3323 TWX: 810-459-1676
MILWAUKEE

8531 W. Capitol Drive, Millvaukee, Wisconsin 53222
Telephone: (414)-463-9110  TWX: 910-262-1199
DALLAS

8855 North Stemmons Freeway, Dallas, Texas 75247
Telephone: (214)-638-4880  TWX: 910-861-4000
HOUSTON

3417 Milam Street, Suite A, Houston, Texas 77002
Telephone: (713)-524-2961  TWX: 910-881-1651
NEW ORLEANS

3100 Ridgelake Drive, Suite 108

Metairie, Louisiana 70002

Telephone: 504-837-0257

WEST
REGIONAL OFFICE:

310 Soquel Way, Sunnyvale, California 94086
Telephone: (408)-735-9200

INTERNATIONAL
NETHERLANDS CANADA (cont.)
THE HAGUE OTTAWA

Digital Equipment N.V.

Sir Winston Churchilllaan 370
Rijswijk/The Hague, Netherlands
Telephone: 070-995-160  Telex: 32533

BELGIUM

BRUSSELS

Digital Equipment N.V./S.A.

108 Rue D'Arlon

1040 Brussels, Belgium

Telephone: 02-139256  Telex: 25297

SWEDEN

Digital Equipment AB

STOCKHOLM

Englundavagen 7, 171 41 Solna, Sweden
Telephone: 98 13 90 Telex: 170 50
Cable: Digital Stockholm

NORWAY

Digital Equipment Corp. A/S

osLo

Trondheimsveien 47

Oslo 5. Notway

Telephone: 02/6834 40 Telex: 19079 DEC N

DENMARK

Digital Equipment Aktiebolag
COPENHAGEN

Hellerupveg 66

2900 Hellerup, Denmark

SWITZERLAND

Digital Equipment Corporation S.A.
GENEVA

81 Route de |'Aire

1211 Geneva 26, Switzerland
Telephone: 427950  Telex: 22 683
ZURICH

Scheuchzerstrasse 21

CH-8006 Zurich, Switzerland
Telephone: 01/60 3566  Telex: 56059

ITALY

Digital Equipment S.p.A.

MILAN

Corso Garibaldi 49, 20121 Milano, Italy
Telephone: 872 748 694 394 Telex: 33615

SPAIN

MADRID

Ataio Ingenieros S.A., Enrigue Larreta 12, Madrid 16
Telephone: 2153543  Telex: 27249

BARCELONA

Ataio Ingenieros S.A., Ganduxer 76, Barcelona 6
Telephone: 221 44 66

Digital Equipment Corporation Ltd.

CANADA

Digital Equipment of Canada, Ltd.

CANADIAN HEADQUARTERS

150 Rosamond Street, Carleton Place, Ontario
Telephone: (613)-257-2615  TWX: 610-561-1651

120 Holland Street, Ottawa 3, Ontario K1Y 0X7
Telephone: (613)-725-2193  TWX: 610-562-8907
TORONTO

230 Lakeshore Road East, Port Credit, Ontario
Telephone: (416)-274-1241 TWX: 610-492-4306
MONTREAL

9675 Cote de Liesse Road

Dorval, Quebec, Canada 760

Telephone: 514-636-9393 TWX: 610-422-4124
CALGARY/Edmonton

Suite 140, 6940 Fisher Road S.E.

Calgary, Alberta, Canada

Telephone (403)-435-4881  TWX: 610-831-2248
VANCOUVER

Digital Equipment of Canada, Ltd

2210 West 12th Avenue

Vancouver 9, British Columbia, Canada
Telephone: (604)-736-5616  TWX: 610-929-2006

GENERAL INTERNATIONAL SALES
REGIONAL DISTRICT OFFICE
146 Main Street, Maynard Massachusetts 01754
Telephone: (617) 897-5111

From Metropolitan Boston 646-8600 Ex. 2729
TWX: 710-347-0217/0212
Cable: DIGITA MAYN
Telex: 94-8457

AUSTRALIA

Digital Equipment Australia Pty. Ltd.
SYDNEY

P.O. Box 491, Crows Nest

N.S.W. Australia 3065

Telephone: 439-2566 Telex: AA20740
Cable: Digital, Sydney

MELBOURNE

60 Park Street, South Melbourne, Victoria, 3205
Telephone: 69-6142 Telex: AA40616
PERTH

643 Murray Street

West Perth, Western Australia 6005
Telephone: 21-4993  Telex: AA92140
BRISBANE

139 Merivale Street, South Brisbane
Queensland, Australia 4101
Telephone: 44-4047 Telex: AA40616
ADELAIDE

6 Montrose Avenue

Norwood, South Australia 5067
Telephone: 63-1339 Telex: AAB2825

NEW ZEALAND

Digital Equipment Corporation Ltd.
AUCKLAND

Hilton House, 430 Queen Street, Box 2471
Auckland, New Zealand

Telephone: 75533

JAPAN

Digital i Corporation

TOKYO

Kowa Building No. 17, Second Floor

2-7 Nishi-Azabu 1-Chome

Minato-Ku, Tokyo, Japan

Telephone: 404-5894/6 Telex: TK-6428

WEST (cont.)

ANAHEIM

801 E. Ball Road, Anaheim, California 92805
Telephone: (714)-776-6932/8730  TWX: 910-591-1189
WEST LOS ANGELES

1510 Cotner Avenue, Los Angeles, California 90025
Telephone: (213)-479-3791/4318 TWX: 910-342-6999
SAN DIEGO

6154 Mission Gorge Road. Suite 110

San Diego, California 92120

Telephone: (714)-280-7880, 7970 TWX: 910-335-1230
SAN FRANCISCO

1400 Terra Bella, Mountain View, California 94040
Telephone: (415)-964-6200 TWX: 910-373-1266
PALO ALTO

560 San Antonio Road, Palo Alto, Caiifornia 94306
Telephone: (415)-969-6200 TWX: 910-373-1266
OAKLAND

7850 Edgewater Drive, Oakland, California 94621
Telephone: (415) 635-5453/7830 TWX: 910-366-7238
ALBUQUERQUE

6303 Indian School Road. N.E., Albuquerque, N.M. 87110
Telephone: (505)-296-5411/5428 TWX: 910-989-0614
DENVER

2305 South Colorado Boulevard, Suite #5

Denver, Colorado 80222

Telephone: (303)-757-3332/758-1656/758-1659

TWX: 910-931-2650

SEATTLE

1521 130th N.E., Bellevue, Washington 98005
Telephone: (206)-454-4058/455-5404 TWX: 910-443-2306
SALT LAKE CITY

431 South 3rd East, Salt Lake City, Utah 84111
Telephone: (801)-328-9838 TWX: 910-925-5834
PHOENIX

4358 East Broadway Road, Phoenix, Arizona 85040
Telephone: (602)-268-3488  TWX: 910-950-4691
PORTLAND

Suite 168

5319 S.W. Canyon Court, Portland, Oregon 97221
Telephone: (503)-297-3761/3765

JAPAN (cont.)

Rikei Trading Co., Ltd. (sales only)
Kozato-Kaikan Bldg.

No. 18-14, Nishishimbashi 1-chome
Minato-Ku, Tokyo, Japan

Telephone: 5915246  Telex: 781-4208

PUERTO RICO

Digital Equipment Corporation de Puerto Rico
American Airlines Bldg.

804 Ponce De Leon, Miramar, Puerto Rico
Telephone: 809-723-8068/67  Telex: 385-9056

ARGENTINA

BUENOS AIRES

Coasin S.A.

Virrey del Pino 4071, Buenos Aires
Telephone: 52-3185  Telex: 012-2284

BRASIL

RIO DE JANEIRO — GB.
Ambriex S.A.

Rua Ceara, 104, 2.° e 3.° andares
Fones: 221-4560/44, 252-9873
Cable: RAIOCARDIO

SAO PAULO — SP

Ambriex S.A.

Rua Tupi, 535

Fones: 51-0912; 52-0655; 52-7806
Cable: RAIOCARDIO

PORTO ALEGRE — RS
Ambriex S.A.

Rua Cel. Vicente, 421, 1.° andar
Fones: 24-7411; 24-7696

Cable:

CHILE

SANTIAGO

Coasin Chile Ltda. (sales only)

Casilla 14588, Correo 15, Santiago
Telephone: 396713  Cable: COACHIL

INDIA

BOMBAY

Hinditron Computers Pvt. Ltd.

69/A, L. Jagmohandas Marg.

Bombay-6 (W.B.), India

Telephone: 38-1615; 36-5344  Telex: 011-2594 Plenty
Cable: Tekhind

MEXICO

MEXICO CITY
Mexitek, S.A.
Eugenia 408 Deptos.
Apdo. Postal 12-1012
Mexico 12, D.F.

PHILIPPINES

Stanford Computer Corporation

P.O. Box 1608

416 Dasmarinas St., Manila
Telephone: 49-68-96 Telex: 742-0352
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