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PRICE 

2S 50 

LONG POSITION NET UO~TH 

SHOIlT. 
26 



TITLE: 

DESCRIPTION: 

INSTRUCTlor~s: 

SPECIAL 
CONSIDERATIONS: 

ACKNOWLEDGEMENTS: 

CONTRIBUTED 

DATA HANDLING (100) 

PROGRAM BASIC 

PLOTTING X AND Y VARIABLES USING TEKTRONIX 4010 

This subroutine allows the user to obtain a plot of the values of 

VREGPL 
36556 

X and Y variables in a simple regression, along with the regression 
line, using the Tektronix 4010 display. 

The user must arrange the variables in two lists. Variable N should be 
set to equal the number of observations. Variables Y(l) through Y(N) 
should contain the values of the v-variable (vertical axis). Variables 
X(l) through X(N) should contain the values of the X-variable (horizontal) 
axis). The subroutine will ask for the values of the remaining variables 
(e.g., the title, names of the variables, scales for the axes, etc.). The 
user may override some of the features of the subroutine, if desired, by 
furnishing values in advance and deleting the appropriate transfer to 
portions of the code. 

The names of the variables should be less than 14 characters long. Values 
of the variables outside the scale chosen by the user will not be plotted, 
however, the regression line will be fit to all the data (whether ploteed 
or not). 

If the user indicates that he wants the points connected, the program will 
draw a straight line from X(l), Y(l) to X(2), Y(2), another straight line 
from X(2), Y(2) to X(3), Y(3), etc. If a point falls outside the area, it 
will not be plotted and no line will be drawn to or from it. 

Axes are included in the diagram if appropriate (i.e., if the value of zero 
falls within the selected scale). 

For detailed instructions for using the Tektronix 4010 display, see "Special 
Considerations", Section of VSUB, HP No. 36558, page 3. 

Graduate School of Business 
Stanford University 
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Note: Because the Tektronix 4010 display was not available, the sample run haS been typed. 

TITLE? SAMPLE OUTPUT 

NAME OF X-VARIABLE? IND. VAR. 

NAME OF Y-VARIABLE? DEP. VAR. 

DO YOU WANT THE REGRESSION LINE PLOTTED? YES 
DO YOU WANT THE POI~TS CONNECTED? NO 

MAXIMUM 
MINIMUM 
AVERAGE 
STD DEV 
(UNADJUSTED) 

DEP. VAR. 
6.50415 

-5.28261 
.471087 
3.02562 

REGRESSION LINE --
DEP. VAR. 

STANDARD ERRORS: 
T-VALUES: 

IND. VAR. 
4.58875 

-3.77222 
.128865 
2.60445 

0.34187 + 

0.36055 
0.94819 

R-SQUARED -- UNADJUSTED: .745016 

SCALE FOR IND. VAR. 
LEFT? -7 
RIGHT?! 

SCALE FOR-DEP. VAR. 

-7 

BOTTOM? -7 
TOP? I -

o 
E 
P 

V 
A 
R 

IND. VAR. 

SAMPLE OUTPUT 

TITLE? TEST OUTPUT 

NAME OF X-VARIABLE? TIME 

~AME OF Y-VARIABLE? QUANTITY 

1.00272*IND. VAR. 

0.13827 
7.25207 

ADJUSTED: .73085 

DO YOU WANT THE REGRESSION LINE PLOTTED? YES 
DO YOU WANT THE POINTS CONNECTED? YES ---



QUANTITY TIME 

MAXIMUM 
MINIMUM 
AVERAGE 
STD DEV 
(UNADJUSTED ) 

37.5622 
12.4963 
24.8123 
6~83798 

REGRESSION LINE --
QUANTITY 

STANDARD ERRORS: 
T-VALUES: 

R-SQUARED -- UNADJUSTED: 

SCALE FOR TIME 
LEFT? 0 
RIGHT?-20 

SCALE FOR-qUANTITY 
BOTTOM? 10 
TOP? 40-

40 

DONE 

10 

Q 
1I 
A 
N 
T 
I 
T 
y 

20 
1 
10.5 
5.76628 

13.15337 + 1.11038*TIME 

1.17547 0.09813 
11.18991 11.31581 

.876751 ADJUSTED: .869905 

TEST OUTPUT 

VREGPL, page 3 



TITLE: 

DESCRIPTION: 

INSTRUCTIOINS: 

SPECIAL 
CONSIDERATIONS: 

ACKNOWLEDGEMENTS: 

CONTRIBUTED 

DISPLAY ROUTINE USING TEKTRONIX 4010 

DATA HANDLING (100) 

PROGRAM BASIC 
VSUB 

36558 

This is a set of BASIC subroutines for display operations using the 
Tektronix 4010 display. 

See Page 2 

See Page 3 

Graduate School of Business 
Stanford University 
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INSTRUCTIONS 

The routines must read two strings of characters from file $VCHAR. As written, the 
program reads the information from file #1, which is declared to be $VCHAR in line 
5020. If other files are to be used in a program, it is imperative to arrange the 
FILES statement or statements and/or the file read statement in line 5022 to guaran­
tee that the appropriate information will be read from file $VCHAR. 

The subroutines use two string variables -- X$ and Y$ -- for virtually all operations. 
These variables must not be used elsewhere in the program. Variables X9 and Y9 are 
used for both graphic input and output. Variables Z8 and Z9 and string variable C$ 
are also used in several routines. 

The subroutines and their functions are described below. 

1. Initialize 

GOSUB 5002 

This reads the required characters from file $VCHAR. It must-be called before 
any of the other routines. 

2. Erase 

GOSUB 5004 

This erases the screen. 

3. Wait 

GOSUB 5006 

This rings the bell, then waits for the user to press the RETURN key. When the 
key is pressed, the screen is erased and the cursor moved to the upper left-hand 
corner of the screen. 

4.~ 

GOSUB 5008 

This places the system in the graphic mode, then moves the cursor to location 
(X9,Y9). The value of X9 should be between 0 and 1024 (inclusive). The value of 
Y9 should be between 0 and 780 (inclusive). Values will be rounded to the nearest 
integer by the routine. The system will be left in graphic mode upon completion. 

5. Pen down 

GOSUB 5010 

This moves the cursor to location (X9,Y9), drawing a straight line from the previous 
location. The value of X9 should be between 0 and 1024 (inclusive). The value of 
yg should be between 0 and 780 (inclusive). Values will be rounded to the nearest 
integer by the routine. The system should be in graphic mode prior to the use of 
this routine (i.e., it should be preceded by either a PEN UP or another PEN DOWN 
operation). The system will be left in graphic mode upon completion. 

6. Alpha 

GOSUB 5012 

This places the system in alpha mode. The location of the cursor is unchanged. 

7. Graphic input 

GOSUB 5014 

This activates the cross-hairs on the display, then waits until the user presses a 
key. The location of the cross-hairs at the time is placed in variables X9 and Y9. 
The character sent by the user will be placed in C$(l ,1). The system will be left 
in alpha mode upon completion. 
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8. Interpret 

GOSUB 5016 

This reads information from data statements and produces the indicated output. 
Before using the routines the appropriate data statements should be indicated via a 
RESTORE command. The routine will continue to read data statements until an "E" is 
reached. 

The data statements .may contain instructions written in the following rudimentary 
language: 

"D"s <x-coordinate> s <y-coordinate> 
(go to the specified location with the pen down) 

"U" S <x-coordinate> s <y-coordinate> 
(go to the specified location with the pen up) 

"A"s <character string> 
(shift to alphabetic modes then print the specified characters) 

II E" 
(end of instructions) 

The following data statements provide the instructions required to draw a box with the 
word IHElP" inside: 

100 DATA IU l s400,200,IDI,400,300,ID",600,300 
101 DATA IDls600s200,IDI,400,200,IU",480,250 
102 DATA IAI,IHElPI,IE" 

SPECIAL CONSIDERATIONS 

The following are instructions for using the Tektronix 4010 Display with the Hewlett­
Packard 2000C Computer. 

Introduction 

The Tektronix 4010 Computer Display Terminal allows both graphic and alphanumeric input 
and output when used with the Hewlett-Packard 2000C computer system. The display can be 
connected directly to the computer or used via telephone lines with acoustic couplers. 
The Stanford Graduate School of Business operates four displays; each is connected di­
rectly to the computer system and located in room B05 of the GSB building. Transmission 
to the computer system is generally performed at a speed limited by the user's typing 
ability. Transmission from the computer system can be accomplished at speeds as great 
as 240 characters per second. 

Operating the Display 

The power switch is located on the stand beneath the keyboard (approximately at the point 
where the user's knee touches the stand). Allow a few seconds after turning it on for 
the system to warm up. 

The switch marked IlOCAl/LINE" at the top of the keyboard should be in the "LINE" position. 

The key marked "PAGE" erases the screen and returns the cursor (blinking square) to the 
upper left-hand portion of the screen. No information is sent to the computer. After the 
system has warmed up, PAGE should be pressed to clear the screen. 

After clearing the screens log in to the computer system in the normal manner. All keys 
are operated as on a teletype with a few exceptions. The key marked AlT MODE is used to 
indicate an error in an entire line (it serves the same function as the key marked ESC on 
most teletypes). The dash obtained by pressing the SHIFT key and the (letter) 0 key indi­
cates the deletion of the preceding character (it serves the same function as the left 
arrow (+) on most teletypes. The BREAK key may be used to interrupt a running program or 
a listing. 

The cursor indicates the position at which the next material will be written. Pressing 
the RETURN key will move the cursor to the left and down one line. Pressing the RESET 
will move the cursor to the upper left-hand corner of the screen, without sending any in­
formation to the computer. 
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SPECIAL CONSIDERATIONS (continued) 

Information may be written on the screen using the standard set of uppercase letters, 
digits, and special characters. A total of 35 lines of 72 characters each may be dis­
played at one time. 

The system may also be used to plot lines and points by placin~ the system in the graphic 
mode. Locations are referenced via a coordinate system, with (0.0) indicating the lower 
left-hand corner. Up to 1024 points may be differentiated in the horizontal direction, 
and up to 780 points in the vertical direction. 

The system may also be used to indicate the location of a point on the screen. The com­
puter program activates a set of cross-hairs which appear on the screen. The user may 
move these to any point on the screen with the thumbwheels located on the right-hand 
side of the keyboard. When the intersection is at the desired point, the user simply 
presses a key (e.g., "X"). The coordinates of the cross-hairs at the time are then sent 
to the computer. 

When a permanent copy of a display is desired, the user should press the key marked MAKE 
COPY. This will activate the hard-copy unit connected to the four terminals, producing 
an 8" x 10" version of the material on the screen. 

Use with Sta~dard Programs 

The display may be used with standard programs as a teletype replacement. However, un­
less some provision is made, the display will soon become full and information will be 
lost and/or written over other information. The screen may be cleared by pressing the 
PAGE key when needed. However, to use the display more effectively, delays and/or auto­
matic erase commands should be inserted in the program. The VSUB routine may be used 
for this purpose. 

Use with Display-Oriented Programs 

A number of programs have been written expressly for use wi\' the display. Each begins 
with the letter V and is included in the HP BASIC Handbook (e.g., VCHART). 

Displacement of Characters 

If the graphic routines are used to position the cursor prior to "printing" a character, 
the center of the character will be located above and to the right of the referenced lo­
cation. To center a character on a given location, some displacement is required. For 
example, to center a decimal point at location X9,Y9, set: 

X9 X9 4 

Y9 Y9 2 

Required displacements for 4 characters commonly used for plotting follow: 

Character 

X 

* 
+ 

X-Displacement 

4 

4 

4 

4 

V-Displacement 

7 

2 

6 

6 



TITLE: 

DESCRIPTION: 

INSTRUCTIONS: 

- SPECIAL 
CONSIDERATIONS: 

ACKNOWLE[)GEMENTS: 

CONTRIBUTED 

DATA HANDLING (100) 

PROGRAM BASIC 

TIC-TAC-TOE ON THE TEKTRONIX 4010 DISPLAY TERMINAL 
VTTT 

36559 

This program allows the user to playa game of 4-by-4-by-4 tic-tac-toe 
against the computer. 

When run, the program draws the "boards" on the Tektronix 4010 display, then 
waits for the user to make his move. The user indicates the desired square 
by positioning the cross-hairs appropriately, then pressing the "X" key. The 
user's move will be marked with an X. The computer will then move, indicating 
its square with an "0". The user may then make his next move, etc. 

To win, you must have four squares in a straight line. 
the same "board", or they may be on different boards. 
eligible, as are horizontal and vertical. 

All four may be on 
Diagonal lines are 

When either the user or the computer wins, the winning squares are connected 
with a straight line and the program terminates. 

The "boards" are shown on the following page. 

For detailed instructions for using the Tektronix 4010 display, see "Specia1 
Cons i derati ons ", Secti on of VSUB, HP No. 36558, page 3. 

Graduate School of Business 
Stanford University 
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TITLE: 

DESCRIPTION: 

INSTRUCTIONS: 

SPECIAL 

CONTRIBUTED 

DATA HANDLING (100) 

PROGRAM BASIC 

MANUAL/TAPE FILE LOADER AND DUMP PROGRAMS 

XTRACT and TAPDUM are programs which perform file input and output 
from/to paper tape. 

XTRACT 
~l characters representing a standard numeric format are inter 

preted as numbers. In addition fractional exponents will be 
properly interpreted. 

XTRACT 
36221 

2. Strings are defined as all nonnumeric formats (and numeric formats 
when the first character of the input line is a backslash--see 3.). 

3. The blank is the unit separator. Single and multiple blanks are 
ignored (except as separators) unless the first character of an input 
line is the backslash, in which case the entire line is interoreted as a 
single string. The backslash conveys no editing information unless 
it occupies the first position in an input line (otherwise it is in­
terpreted as any other character). 

4. Input is terminated in the standard fashion with a control-C. 

5. Pause time for the ENTER statement (160) is arbitrarily.set at 100 
seconds (15); it may be appropiate to reset this time limit for re­
cycling at the maximum of 256 seconds to allow for slow typers. 

TAPDUM 
~e of this program provides a compact punched random file dump up to 

the first logical or physical end-of-file mark in a form that is 
compitable for file loadinq with XTRACT. 

CONSIDER:ATIONS: XTRACT is designed to accept keyboard input as indicated above, or to read 
paper tapes that are prepared by the program TAPDUM. 

ACKNOWLEDGEMENTS: William W. Moss 
Charlottesville, VA 
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RUN 

1~~ FILES A 
RUN 
XTRACT 

THIS ,IS A TEST OF THIS FILE LOAPING SYSTEM 
\THIS LINE IS READ AS A SINGLE STRING 
THIS ONE IS NOT 
NOR IS THIS ONE 
THESE SPACES ARE IGNORED 
\ THESE ARE NOT 
NUMBERS; 1 2 3 -45 IE12 -1.5E-31 -37.789E-26.365 lEl.678 
\END OF TEST 

DONE 

GET-TAPDUM 
1~0"J:ILES A 
RUN 
TAPDUM 

YOU HAVE 1~ SECONDS TO TURN ON THE PUNCH 

THIS IS A TEST OF THIS FILE LOADING SYSTEM 
\THIS LINE IS READ AS A SINGLE STBING 
THIS ONE,IS NOT NOR IS THIS ONE THESE SPACES ARE IGNORED 
\ THESE ARE NOT 
NUMBERS; 1 2 3 -45 1.~~0~~E+12 -1.500~~E-31 
-1.63069E-25 47.6431 
'END OF T~ST 

DONE 

GET-J:ILIST 
1 ~0 J:ILES A 
RUN 
FILIST 

IS TIS AN HP 2000'A'" 'B'" 'C'" 'E'" OR 'F''?C' 

STOP LISTING FILE 1 AT THE FIRST EOF (Y OR N OR Q)'?Y 

FILE RECORD 1 

THIS 
THIS 
THIS LINE IS 
IS 
CNE 

THESE 
1. 00000E+ 1 2 

ENO OF i'"ILE 1 

IS 
FILE 

READ AS A SINGLE 
NOT 
THESE 
ARE NOT 
-1.500013E-31 

A 
LOADING 
STBING 
NOR 
SPACES 
NUMBERS; 
-1.631369£-25 

TEST 
SYSTEM 
THIS 
IS 
ARE 

1 2 
47.6431 

STOP LISTING FILE 2 AT THE rIRST EOF (Y OR N OR Q)?Q 

DONE 

OF 

ONE 
THIS 
IGNORED 

3 -45 
END OF""TEST 



TITLE: 

DESCRIPTION: 

INSTRUCTIONS: 

SPECIAL 
CONSI DEBATIONS: 

ACKNOWILEDGEMENTS: 

TESTING, DEBUGGING AND PROGRAMMING AIDS (200) 

CONTRIBUTED PROGRAM BASIC 
DUMP FILE TO DATA STATEt~ENTS 

DATA 
36287 

This program dumps the contents of a file into BASIC "DATA" statements. 
It inputs a starting and step value for the statement numbers. The 
program II READ II is included as a sample program to illustrate filling a 
fil e ("TEST") with data. 

The file "CHARS" (HP 36220) must be in the system library, containing at 
least the first 58 ASCII characters in order in one string. The user's 
file may be filled using "READ", II FI lOAD II (HP 36010) or a similar format. 
The DATA program prompts the user to enter the file name, and the start­
ing statement number (SS) and interval (I). The paper tape punch is then 
turned on, and the paper tape is generated. The tape dump should include 
leader and no "X OFF" characters on the tape. 

The file CHARS can be filled by ASSIGN statement masks. 

Bruce A. Robinson 
The Evergreen State College 
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READ 

10 FILES TEST 
20 DIM A$[72J 
30 GOTO TYP(O) OF 40.70,150 
40 READ A 
'.;0 PRINT #pA 
60 GOTO 30 
70 READ A$ 

80 PRINT #HA$ 
~O GOTO 30 
100 DATA 123.124,3H3.0.59.-2~3.45,-3.8E-12'''NOW IS THE" 
110 DATA "FOR ALL GOOD MEN TO COME TO THE. AID of THEIR PARTY" 
120 DATA 3.73774E+21.3.5E+16.-3.7E-15.1.E-13 
130 DATA "THI~ STRING IS 72 CHARACTERS LOf\jG 5678901234567B901234567H901234567A9012" 
140 DATA 0.0,O,},2.3.4.-1.-2,-3.-4,"OVER AND OUT" 
150 E.ND 

RUN 

RUN 

F'ILE?TE5T 
55_1?500_1 
TE5T 

1500 DATA 
501 DATA 
502 DATA 
503 DATA 
504 DATA 

123.124.3~1.0.59.-291.4C;.-3.AOOOOE-l?"NOW IS THE" 
"FOR ALL GOOD MEN TO COME TO THE AID OF THEIR PARTY" 
+3.73774E+21.+3.S0000F.+16.-3.70000E-15.+1.00000E-13 
"THIS STRING IS 72 CHARACTERS LONG C;A78901?34567R901234t;A7A901214C;f,7 A901?" 
O.0.0.1.?3.4,-1.-2.-3.-4."OVER AND OUT" 



TITLE: 

DESCR IPTION: 

INSTRUCTIONS: 

SPECIAL 
CONSIDERATIONS: 

ACKNOWLE[)GEMENTS: 

TESTING, DEBUGGING AND PROGRAMMING AIDS (200) 

CONTRIBUTED PROGRAM BASIC 

BASIC LANGUAGE PROGRAM CROSS-REFERENCE GENERATOR 
XREF 

36143 

XREF accepts as input an XPUnched tape of a BASIC program, and outputs a 
cross-reference of line numbers and a dictionary of variables with line 
references. GOSUB references are preceded by an S. Lines longer than 72 
characters are not processed, but are separately listed on the bottom. 

"XPUNCW the program needing a cross-reference index. 
Place the paper tape in the reader and RUN the program XREF. 

Terminal must have an auto tape reader. 
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RUN 

RUN 
XREF 

PROGRAM NAME?STGINT 
DO YOU WANT A CROSS REFERENCE OF ~INE NUMBERS?YES 
DO YOU WANT A PICTIONARY OF VA~IABLES WITH LINE REFERENCES?YES 
DO YOU WANT THE ~ISTING DOUBLE SPACED?NO 
PUT THE XPUNCHED TAPE IN THE READER AND SET, IT TO AUTO. 
9111 
9191 
9112 
9113 
9114 
9115 
9996 
9029 
9939 
91111 
9050 
9161 
9171 
90S1 
9191 
9191 
9111 
9129 
9139 
91.49 
91.51 
9161 
9171 
91S9 
9199 
9209 
9219 
9220 
9231 
9248 
9259 
9268 
9278 
92S8 
9299 
9311 
9311 
9320 
9338 
9348 
9358 
9361 
9378 
93S1 
9399 
9419 
9411J 
9421 
91139 
91141 
9451 
9461 
9471 
94S1 
9491 
9581 
9511 
9528 

REM *** HP TIME-SHARED BASIC PROGRAM LIBRARY ****************** 
R·EM *** 
REM *** 
REM *** 
REM *** 
REM *** 

(AI04) 36176 REV A 1/72 
ST~INTI SUBROUTINES TO-CONVERT BETWEEN ST~INGS AND 

POSITIVE INTEGERS 

REM *** CONTRIBUTED PROGRAM *********************************** 
REM 
REM ** 
REM 
REM 
REM 
REM 
REM 
REM 

* 
* 

ENTER SUBROUTINE WITH Z9= (MAX) LENGTH OF ST~ING 
AND ZS QIMENSIONED IN MAIN PROGRAM. 
IF A STRING TO NUMBER CONVERSION~ ENTER WITH ZS=9 AND 
'ZS' AS THE STRING. THE NUMBER IS RETURNED AS ·Z' 
IF A NUMBER TO STRING CONVERSION~ ENTER WITH ZS-l-AND 
AND 'Z' AS THE NUMBER. THE STRING IS RETURNED AS 'ZS' 

PIM YSC19l 
YS·"S1234567S9" 
IF ZS-0 THEN 9319 
IF ZS-l THEN 9169 
PRINT "ZS NOT PROPERLY SPECI~IED" 
STOP 
IF Z·<9 THEN 9299 
IF INTCZ)IZ THEN 9299 
IF Z>CC19tZ9)-I) THEN 9270 
Z2=Z3:aZ4=1 
FOR Zl-Z9 TO I STEP -I 
Z3-Z3+ I 
Z2=INTCZ/(19t(ZI-I»)-19*Z4 
ZliaC lS*Z4)+Z2 
ZSCZ3~Z3]-YSCZ2+1~Z2+1l 
NEXT Zl 
RETURN 
PRINT "NUMBER TOO LARGE FOR STRING LENGTH" 
STOP 
PRINT "NEGATIVE OR NON-INTEGER NUMBER DETECTED" 
STOP 
Z=9 
Z7-Z9 
IF ZSCZ7IZ7ll" .. THEN 9361 
Z7-Z7-1 
GOTO 9339 
Z2-8 
FOR Zl-Z7 TO I STEP -1 
IF ZSCZ1~ZI]>"II" THEN 91130 
FOR Z3-1 TO 4 
IF ZS[Zl~Zll-YSCZ3+1~Z3+1] THEN 94S9 
NEXT Z3 
GOTO 9469 
FOR Z3=5 TO 9 
IF ZSCZl~ZI]-YSCZ3+1~Z3+1l THEN 94S9 
NEXT Z3 
PRINT "NON-NUMERIC CHARACTER DETECTED." 
STOP ., 
Z-Z+Z3*19tZ2 
Z2-Z2+1 
NEXT Zl 
RETURN 
END 

IS THERE ANOTHER XPUNCHED TAPE FOR STGINT?NO 

PROGRAM NAME lSI ST~INT 

CROSS REFERENCE OF LINE NUMBERS CS • GOSUB REFERENCE)I 



DONE 

LlltE: NO. 
9161 .. 
9271 
9~:91 
9:3:11 
93·31 
9361 
9431 
9461 
9481 

REFERENCED BY, 
9131 
9181 
9161 9171 
9121 
9351 
9331 
9381 
9421 
9411 9441 

DICTIONARY OF SIMPLE VARIABLES 

Z 9161 9171 9181 9221 
ZI 9211 9221 9251 9371 
Z2 9191 9221 9231 9241 
Z3 9191 9211 9241 9391 
Z·" 9191 9221 9231 
Z7 9321 9338 9341 9371 
Z8 9121 9131 
Z'9 9181 9211 9328 

DIC'fIONARY OF STRING VARIABLES 

Y~S 9111 9111 9241 9411 
ZlS 9241 9338 9381 9411 

VITH ~INE REFERENCES. 

93UJ 9481 
9381 9411 9441 9511 
9361 9481 9491 
9411 9411 9431 9441 

VITH ~INE REFERENCES' 

9441 
9441 

LIs~r OF ~INES VITH MORE THAN 72 CHARACTERS 
CAN) HENCE UNPROCESSED) I 
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9451 9481 


