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SAPLOT: A PROGRAM FOR THE ANALYSIS OF DATA COLLECTED WITH A LECROY $500SA
SIGNAL AVERAGER

1. INTRODUCTION

The short, bright pulses that can be produced at high repetition rates by modern lasers
permit the long-range analysis of trace atmosepheric species via Differential Absorption/Differential
Scattering Lidar (DIAL/DISC) techniques. In the laboratory, nascent species with lifetimes in the
nanosecond time regime and rapid molecular and atomic transitions can be detected and measured.
To obtain accurate measurements, a fast data acquisition system with the ability to average sub-
microeecond transient signals, such as the LeCroy 3500SA signal averager in our laboratory, is
required.

The 3500SA signal averager acquires signals through plug-in CAMAC (Computer
Automated Measurement And Control, IEEE-583) modules. The LeCroy data acquisition software
(SA and SA16) controls transient recorder modules with sampling rates as fast as 200 MHz
(5—-nanosecond sample interval), can average 256 to 8192 (0.25 to 8k) point waveforms at a rate of
700k points per second (i.e., a 1k waveform at 700 Hs), and can store 65536 full scale waveforms in a
separate 24-bit by 8k histogram averaging memory.

Included among the data analysis features are routines for archiving data, Fast Fourier
Transforms, background subtract, and peak search and area computations. The system can also be
programmed in FORTRAN and MACRO Assembler * under the CP/M operating system, allowing
the user to customize data acquisition and analysis. Since data acquired with the SA and SA16
software are stored in a three-byte integer format, a conversion routine is required to transform the
data into a FORTRAN-compatible format for user-developed analysis routines. A listing of the
FORTRAN program SAPLOT.OVL (Signal Averager PLOT.OVerLay), which performs the format
conversion and facilitates custom data analysis, is included at the end of this report. Disk copies of

the program that are ready to run are also available upon request from other research groups using a
LeCroy 3500SA at CRDEC.

2. SUBPROGRAMS
2.1 SAPLOT

The CP/M operating system uses an area of system memory, located at address 005CH,
called the Transient File Control Block (TFCB)** for random access file operations. The TFCB
contains the drive code, name, type, and sise of a file being accessed. When a program is entered for
execution at the system prompt, the operating system scans the remainder of the line following the
program name and writes the information given there into the TFCB. SAPLOT calls a MACRO
subroutine called GETIT to read the TFCB, open the designated file, and read 128-byte data blocks
into memory. GETIT, a subroutine of the MACRO program GETIT.MAC, was developed from a
set of routines found in the file copy program COPY.ASM published in Ken Barbier’s book on

* Microsoft FORTRAN-80 and MACRO-50.
** Digital Research Corporation, CP/M Operating System Manual, 1083.




CP/M assembly language programming.* If the file named in the TFCB can not be found and
opened on the designated disk, GETIT prints an error message and returns an error code to
SAPLOT. Program execution is then transfered to the GETIT subroutine NXTFIL (NeXT I'lLe),
which requests a new file name.

The SA software allows the user to store up to a page of comments as a data header.
Once the file is read into the memory space BUFFER that was set aside by the program, GETIT
prints the file on the screen until the "control Z* header terminator is reached. It then stores the
address of the third data point (the first two points are not true data points) and returns control to
SAPLOT. The three bytes of each data point are then read individually from memory by the
GETIT subroutine TRNSB (TRaNslation SuBroutine), converted to Floating Point format, and
compared to values in memory to determine the minimum and maximum values in the file. The
library call HMFWR (Histogram Memory Floating point WRite)** is then used to store the data in
the histogram memory for subsequent analysis.

Program memory in the LeCroy 3500 is normally limited to 64k by the 8-bit Intel 8085A
micro-processor. To maximize the available program memory for data analysis, an overlay
subprogram is used. When the program SAPLT?2 is called by SAPLOT through the OVLAY call,
data not protected is destroyed as the new program is read into memory. Information shared by the
two programs must be stored in either the histogram memory or be Listed in a BLOCK DATA
subroutine and in a COMMON/SHARED statement in each FORTRAN program (see the System
3500 Operator’s Manual and the listing for COMBLK.FOR at the end of this report). This process
frees most of the memory used by SAPLOT and GETIT for the analysis routines. The only
variables passed in the program memory are the values for the smallest data point in the file, the
difference between it and the largest point, and the number of points in the file. Execution of an
overlay program terminates when a RETURN statement is reached. The calling program is then
read back into memory and resumes execution at the statement after the OVLAY call. In
SAPLOT, NXTFIL is called, and the name of the next file to be analysed is requested.

2.2 SAPLT®

The program SAPLT2 has been developed to produce plots of SA data on the computer
screen and on a Hewlett-Packard 7475A Graphics Plotter. It should also work with other plotters
that have an RS-232-C port and run the Hewlett-Packard Graphics Language (HPGL). Screen
plots are limited by the system to 512 points of data with a vertical resolution of 1 part in 245. This
leaves room or the screen for an x-axis and headers. A cursor is placed on the first point on the
screen along with headers that give the cursor position in terms of the transient recorder channel
number and the relative amplitude. Cursor movement is controlled by the FORTRAN subroutine
CRSR and the MACRO subroutine CURSOR. The statement

KEY=INP(253)

returns a value of 15 when there is no input from the system keypad or when the RESET key is
depressed when the statement above is reached in the program. Values of 0 to 14 are returned for
input from the other keys (Figure 1). Using the value returned in KEY in a FORTRAN IF
statement allows the program to branch without stopping to print an input request and wait for the
input.

* Ken Barbier, CP/M Assembly Langsage Programming, Prentice-Hall Spectrum Books, 1983
*% See the LeCroy System 3500 Operator’s Mansal




LEFT — 1 RIGHT
CRSR l — CRSR
7 6 5 4
DISP MRKR DF ROI 2ND
MODE SCAN DL ROI FUNCT
10 9 8 3
V. MAX | M.GRP ROI ACQ
V. MIN | SGDIS | DELDIS { OUTPUT
13 12 11 2
START | RESET STOP _CONT_
CL DAT CL ROI

Figure 1. The System 3500 Keypad and the Value Returned
for Each Key by the Statement KEY=INP(253)

The FORTRAN subroutine PLTTR is used to produce plots of from 2 to 8192 points on
the graphics plotter with a vertical resolution of 1 part in 10,000. PLTTR includes routines to
determine the divisions of the x-axis from the number of points being plotted, to draw the x-axis,
and to determine the vertical scale of the plot from the values of the points in the file. Plot labels
and comments are produced by MACRO subroutines found in HP.MAC. These routines read
ASCII strings from the terminal and send the instructions required to print the label to the plotter.

The interface between the graphics plotter and the LeCroy 3500 requires a cable that
connects pins 1, 2, 3, and 7 of the system printer port to pins 1, 3, 2, and 7 of the plotter. The
plotter switch settings should be set for no parity checking and a baud rate of 4800 with 1 stop bit.
The paper sise may be set according to user requirements.

3. RUNNING THE PROGRAM
3.1 Data Retrieval

To run the program for data analysis, the user first types
SAPLOT d:filename.typ,

where d is the disk drive in which the file will be found, and typ is the file type (normally,
typ=SAD). If no file name is entered or if the file is not found on the designated disk, an error
message is printed, and a new file name is requested by the program.

When SAPLOT begins to execute, the user is first asked to enter the number of points
in the file; typing a <RETURN> enters the default value of 4096 (4k). The message

TRANSLATION OF 3500SA DATA FOR PLOT

is printed on the screen to indicate that control has been transfered to GETIT. The data header is
then printed, followed by the message




FILE IN MEMORY, PLEASE WAIT

to show that the file has been read into memory successfully and that the format conversion and
data storage routines are running. The minimum and maximum values of data points in the file and
the difference between them are printed when the conversion is completed. SAPLOT then
completes ita execution by calling the overlay subprogram SAPLT2, which is then read from the
program disk into memory.

8L Plotting Data

A request for the size and units of the sample interval used in the data acquisition is
made after SAPLT2 has begun to execute. A short menu is printed giving the user the choice of
plotting on the screen or the graphics plotter, exiting the program, or returning to SAPLOT for a
new file (SAPLT2 returns to this point in the program after each plot). A request for either type of
plot results in a request for the channel number of the first point to be plotted and a request for the
number of points in the plot. A <RETURN:> at the first request gives a plot of the entire file.

3.2.1 Screen Plots

A plot initialization call clears the screen for the acreen plot. The program then draws
tick marks at 50-point intervals on the x-axis and labels the axis end points. The first 512 data
points of the plot are displayed, a vertical cursor is drawn on the first point, and the coordinates of
the cursor are printed on the top of the screen and labeled.

CHRYHNEL 2352 .29089 CLONRD (1 anega
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Figure 2. A Sample of a Screen Dump

As noted above, the keypad is used to control cursor movement and to update the
cursor coordinate display. The up arrow/right arrow (1 ~) and RIGHT CRSR keys move the
cursor to the right in steps of 1 and 5 points each; holding the key down results in continous cursor
motion. The left arrow/down arrow («~ |) and LEFT CRSR keys perform the same functions to
the left. The displays for the channel number and y-coordinate of the cursor are updated as it
moves from point to point.

10




The other keypad keys are used for the folowing functions:
2ND FUNCT calls a screen dump (Figure 2). This produces a copy of the screen display on the
system dot matrix printer.
V.MAX/V .MIN allows the user to expand or compress the vertical scale of the plot.
CONT/CL ROI calculates and displays the elapsed time from the first data point in the file to the
cursor position.
START/CL DAT replots the data, since the moving cursor can remove lines that connect the data
points.
STOP serves two functions. It will cause an exit from the plotting routine if it is pressed while the
plot is being produred, and it causes the next 512-point section of the data to be plotted when a
<RETURN> is entered after the plot is complete.
The rest of the keys are ignored by SAPLT2, but can be programmed for other functions.

3.2.2 Using the Graphics Plotter

An example of a plot produced on the graphics plotter is given in Figure 3. The x-axis,
18 units label, and the plot are all produced automatically after the user has indicated which part of
the file is to be plotted. The labels for the end points of the x-axis are displayed on the screen and
must be entered on the keyboard to be printed on the plot. This allows a user to modify the format
of the plot according to his needs. A provision is8 made so that multiline comments can be placed at
ihe top of the plet. The comments may be entered after the data plot is complete.

TIME OF FLIGHT
MASS SPECTRUM

WA

0 MICROSECONDS 22.5

Figure 3. A Plot of a Time-of-Flight Mass Spectrum Produced on the HP
Graphics Plotter
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4 PROGRAM MODIFICATION

SAPLOT, SAPLT?2, and the subroutines called by these programs can be modified to
suit the needs of the user. A working knowledge of FORTRAN and the MACRO assembler is
required. It should be noted that one of the FORTRAN library calls, HMFRD or HMIRD
(Histogram Memory Floating point or Integer ReaD), is required to access data from the histogram
memory if a new FORTRAN subroutine is written.

Once the modifications have been made, the program must be compiled, linked, and
loaded. This can be done for SAPLOT and SAPLT2 by running the batch file SAPLOT.SUB (any
new or modifi~d MACRO routines should first be assembled by typing M80 =filename). This is
done by typing SUBMIT SAPLOT. SAPLOT.SUB contains all of the commands required to
compile, link, and load SAPLOT and SAPLT2. A listing of SAPLOT.SUB is included with the
program listing at the end of this report. The SUBMIT SAPLOT command will call each of the
command lines in the batch file. When the batch file is complete, the program is ready to run. For
more information on hov- to modify, compile, link, load, and run programs on the System 3500SA,
gee the LeCroy System 3500 FORTRAN Software Documentation Manuals.
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L I0CRIC O CCCCCCCCICoCOriiiCCCCCCCCCCClCCClrriiCCCeCe
» THI3 PROGRAM RETRIEVES 3003A DAT4 FROM DISE

X AND CONVERTS IT TO FLOATING POINT FORMAT

L FOR USE IN THE PROGRAM SAPLT2.FOR

c MOVEMZER 1987

IO AP 0 0 0 0 O e 0 5 1 o O W 1

PROGRAM SAPLAT
DIMENSION FOINT(L
COMMON/ SHARED/XMIN, DIFF, NFTS
DO 100 I=1,100
10 XMAY =0,
IMIN=1.0E22
WRITE(], =)
26 FORMAT (“OENTER THE MUMEBEFR OF FOINTS IN THE FILE )
READIL, 30 NFTZ
(FINPTS.EQ, DY NFTS=30%4
kX FORMAT (14
SOTOTCTICLOLCCCCCCCCCCCCot oo o CCCCCCCOoCoTinooineee
b RETRIEVE DATA FROM D1zk
AR et oot 8 1 2 o e L 2 0 1 D
CALL GETIT(IOK)
IT(IOK . NE. 1) GOTD 70
WRITE(1, 49)
FORMAT(“CGFTLE [N MEMORY, FLEASE WALT "

]
[N 00 0 0 1 0 0 OO J5C 0 A0 06 D N 2 0 1 1 D RSO 10 X 1 T 1 16 11 ¢ 4 2 ¢ A M RS

LS - B L e L A D L S L

.

C “ZONVERT DATA TO 4 BYTE FLOATING FiIINT
= AND' STORE IN DATA HISTOGRAM MEMORY
DR O {2 v e st S M X W o L gm0 e ot

Do S0 =3, NFTS
CALL TRMSEBCITDATA)
BYT=FLLCAT " IDATA.
CALL TRMSB(IDATA)
EAT=BYT+FLOAT( [DATA) 254,
rALL TRMSE(IDATA)
FTINT L) =RYT+FLOAT (IDATA) 825550,
GFAOFCINT L LT XMINY XMIN=FITINT (2 .
IF(EQINT (1) 5T XMAY S YMAYX=FOINT (1)
CALL HMFWR(SOINT, S, 1
S0 CONTINUE
0, 7F=YMAY-YMIN
ARITECT1.£0) XMIN, ¥YMAY,DI=F
&0 FORMAT ( "OMIN=",F12,0, " MAX=" ,Fl2.¢. ~ DIFF=",F2. 1
108 100250 M OCSC O S % 4 0 T A 1510 ¢ 0 2 GOt 2O IO 6 6o 0 D OO et 2 N 0 I
N THE OVERLAY FPROGRAM 1S CALLED 10t =0T THE TATA
0 0 AR S L 0 I 01 At 150 W 1 I SO

TaLL VLAY TZAPLOT L SAPLT2, S TAPLTEZ )

GET A NEW FILE NAME

d O

call MYTFIL
100 TONT INUE
END
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B e o o s ST R A A B oyl o e i ol
> THIS PROGRAM IS AN OVERLAY SURRIUTINE CALLEL
2 BY SAPLOT. IT PLOTS THE 350C 3A DATA TAKEN FROM

DISK BY GETIT, MAC,
17 JULY 1997 JPDATE PLOTS ON HF FLOTTER
TONVERTED T2 PRESENT FORM NOVEMEER 1937
0 e 0 0 8 2 X D D D DY IS L S
SUBROUTINE SAPLTZ2
DIMENSION =T(512),IPT(SID)
QIS 1 2 01 0 L D 2 1
Sz THE COMMON STATEMENT IS REGI/IRED FOR THE OVERLAY
100 NI AR IO OOtSJ0 It 1 I 0 I 1 1 0 0 0 1 I A TR S W I
TOMMON/SHARED 7 (MIN, L' IFF .NFTS
DATA KSTOR/G/
100 WRITE(1,171)
101 FORMAT ( “QUNITS 0OF SAMPLE INTERVALT , s,
1 < ENTER | FOR MICROQ 3SECONDS, /.
2 72 FOR MILLISECONDZ, /,
3 ¢ SETURN FOR NANISECONDS )
REALHCL, 210 TUNIT
WRITE(L, 110)
110 FORMAY ( “OENTER SAMFLE INTERVAL -~ FLOATING ADOINT -
READ(T, 120) SAMFL
120 FORMAT(F12.5?
I I e ARSI 0t et 1 0 L 0 T I T I 0 S
g DETERMINATION OF THE POINTS T BE ~LOTTED
v ALSO DETERMINES IS DATH I3 U JTTED ON THE =iREEN
r OF A HARD COFY 0ON THE HFP PLIOTTES LISING PLTTR
v MA(THMIIM POINTS=5192
0 04 IO TR AR IS A NI RSSO0 I IO 20 106 0 00 ¢ ¢ 1 I 00 0 I IO IO
oo WRITE(L. 201
201 FORMAT (- DENTESF 1 TC FLIT O SCREEN. ./
\ 2 TD EXIT PROGRAM, 2 FOR 4 MEW TTLE, .
20 RET FOR HARD CIOFY )
READ 1.210F IPLODT
210 FORMAT (12}
[F IFLO7T.ERQ. 2 RETUIRN
IFCIPLAT, E2, 20 The
IFOIPLOTONE. LD TALL BCTTROBIINT, 2AMPL, [UNIT. (MIN.LIFF.NFTS!
IFOIRLOT NE, T 307D 100
TALL WHTETSCISTART, IFINONFTD)

w

L

't

T L S D DS s s T e e e e i e e e
£ INITIALIZATION 2F =U0T7 VARIARLES

EAOSANCI0E 8 L T I 0 0 0 O IO IOt St I A

L T 0 I o I 8 8 8 L N DO NSNS SO U 0 0 N

. START TF ELOT

C FLOT TONE (N 12 POINT SECTIONE

INFC2S2) RETURNT @ IF THE =70OFP KEY ON THE FEVRAl
- 12 DEPEESSED WHEN THE INITRUCTION 15 REACHED,

e toeae TINTSCL RO
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C FOR ACQR/OUTPUT
C FOR END FUNCT

FIR RIGHT CR:I=®

FRAR LUR/RIGHT ARROW
FOR LEFT/DOWN ARROW
FOR LEFT CRSR

FOR DOF ROI/DL ROI
FOR MRKR/SCAN

FOR DISF MODE

FOR ROI/ZDBL 0=

2 FOR M.GRP/3G DIS

RO I B N o B B |
— e D 00 N e U0 o FD
-

-
| K]

C 13 FOR V. MAX/V.MIN

= 14 TIR 3TART/CL OAT

- 15 FOR RESET OR WHEN NO KEY 13 DEPREZSEL

X THE KEYFAD ALLOWS COMMANDS TO BE INPUT

£ WITHOUT STOFPING THE PROGRAM IF N COMMAND 15 REQUIFES
B L L o BB B U W0 S AL sl e o e oo

0 200 1¥=13T4=T, IFIN, 512

VEV=INP(253)

TFCKEY. ERL KSTOR: GOTR 219
= REZET CUSSTR TO THE START 7F THE T-REEN AFTEF:
r & SCREEN PLOT

O R SO N Y ﬁﬁﬁﬁﬁﬁmnarmﬁﬁrppppmﬁ}ﬁ@ammaﬂﬁpmamﬁamsnammnmpﬂﬁﬁnmﬁp

RIS RO RSN I DU e TN IS eI DANUIN T AN I IR N DRI SR ISt IO T
TIMELI=FLOAT(I-1)
IFIN2=IFIN-IX
IFCIFINZ2.GT. 512 TFINZ=T12
LRI I U0 L B 181 A 1 L 1 L I 1 I S I M RN
o GET NEXT S1z POINTS FROM DATA MEMOEY
IMITIALIZE GRAPHICS AND
DR4AW AND L4BE. ITREEN AXIS
LU 5 o D T AT A 001 5 I 0 i O M I I I I A I I
CALL HMFRO(FT, Ix, IFIND)
CAaLL FLINIT
D 250 IJ=0 i1
Th=11.4-1,:50
TALL RPLOTOIE,.C, D)
CALL FLOTI IR .S 20
25 CONT DNUE
YXX=FLOAT ¢ IX)
cTT=AXs 44T,
CALL NUMBER: D, 15, XXX, -1,9, 2!
Tl NUMEBER(4%59.1%.221.-1.3. 1
[ B! I U I S I S 0 I KA 5 A I I T A W W
" CAUTUHLATE VALUE TO 22 SLATTED ON THE SCREEN FOF
C FOINT 1
[ SET = MIN AND MAX

O

.......................

MIN=IFT(1)
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MAX=IPT{1)
CALL PLOT(C,IPT(1),3)
CALL PLOT(0, IPT(1J,2)
DO 277 NM=2, IFINZ
IPTINM: =IFIX((PT(NM)=XMIN)#245/DIFF)
CALL PLOTC(NM=1), IPT(NM) . 1)
IFCIPTINM) LLT.MIND MIN=IPT(NM)
IF (IPTUNM) . OT.MAX) MAX=IPT(NM)
279 CONTINUE |
> 3CCCoCECEECCEoCLCCCeoeeeeeeeteeerCCCeeeeeeeeeeeeeeeeeeeeees
C CRSR DRAMZ AND MOVE THE CURSOR AND CALCULATES
C TIME
s alalat e v e o e E R S R R e S M P R e s v Bl e e s
CAL'. CRSRCIFT, TIMEL.SAMPL. X, XXX, 222, MIN.MAX)
READ{1.210) ICON
300 CONTINUE
A0 CALL PLTILS
WRITE(1, 320
320 FORMAT(“OTVPE ! ~0 QUIT, RETURN TO RE-PLOT DATA":
READ(1.210) IQUIT
IFiTQUIT.NE. £) GOTO 200
T0F
END

SUBROUTIMNE WHTPTS(ISTART, IFIN,NPTS!
WRITE(], 1)
: FORMAT - “DENTER THE CHANNEL MUMBER OF THE 1877,/,
t ° FCINT TC BE FLOTTED. QR". 7.
Z 7 TYPE ZETURN FIR THE EMTIRE FILE -
REAL1.4) ISTART
IFCISTARY,.NE,. 2) 3072 2
I2TART=:
[FIN=NFTS
FETLIRN
WRITE(L, 2! »
FURMAT { "OENTER NIUMEER OF PQINTS 70 BE FPLOTTED .
READ1.4» IFIN
< FORMAT(14)
QUSROS RSO I 59 1 4 DESIN I 5 1616 15 5 1 0 1 I 1 ¢ 1 1 O O O Y
C 127 2 POINTS ARE NCT I'SED. SINCE THEY ARE
C NOT TRIJE DATA POINTS
0 8 665 0 0 0 o 0 ot 0 O
(FIIZTART.LT.2) (START=:
IFIN=[FIN-1+]2TART
[FCIFIN,ST NPTSY ITIN=NPTS-1+]ZTART
FETLIRN
END

NS )
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SUBROUTIME CRSRCIPT, TIMEL, SAMPL, IX, XXX,ZZZ,MIN.MAX)
DIMENSION IPT(S12)

DATA KSTOP/0/,K2ND/2/,KRTS/4/ . KRT/S/.KLEFT/ 6./, KLS/7/
DATA KRGO/8/.KLGO/9/ ,MSEC/1/ . MULT/12/. KPLLT/ 14/

o
: SET UP CHANNEL NUMBER FOR PLOT HEADER
N .
CHAML=TIME1+}
zC k=0
CHANZ=CHAN!

CALL NUMCE.IFT, TY.CHANZ) .
2ICCCCCCCCCCCCCoCCCCCoCCOCCooCoCCCCCoCCCotoCerCCCiCCCCorier

C SUBROLITINE RETURNS TO LINE 100 AFTER

. EACH KEY FUNCTION IS COMPLETED

01 0 0 0 0 0 0 0 A 0 O 0 2002 0 L S S I I A N R I
100 KEY=INF(ZE)

[

e RIGHT CURSOR

i

IF(XEY,NE,KRT: G070 200
CALL ERASE

(F(K.ER.S511) %=~1

k=k+1

CHANZ=CHAN L+

CALL NUMGK,IFPT, IV, CHANZ)
GRTO Lo0

- LEFT CURSOR

ot [FIKEY NE.KLEFT) 50T 200
CALL ERASE
[Z(Y,EQ, 00 H=512
k=1-1
THANZ=I_HAN 1 +K
CALL NUMGY, IPT, 1Y, CHANS .
SOTD G

I

: RIGH™ CURSOR ¥ S

r

TECKEY.NELKRTSS GOTD MGG
Ch.L ERALE

TFOEOGT.S06) K=S0d-k

Vb e

CHANZ=IHANT +E

CALL NUMCK, IPT, 1Y, SHANZ:
T e

K LEFT CURSOR X 5

400 TFKEY.NE.KLEY 070 SCC
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CALL ERASE

IF{K.LT.S) kR=K+%11

K ok =%

CHAN2=CHANT +K

CALL NUM:IK, IPT.IY. FHAN“
GOTQ 103

CALCULATE TIME FROM START TO FRESENT CURSCR POSITION

0N IF{KEY.NE.MSEC) GOTD 400
TIMEX= (TIMEL+K) =SAMFL
CALL WRTSYM(2T%,.25%, "TIME -, 7,9!
CALL NUMBER 323,253, TIMEX,Z.15,0)

GOTD 100
c
C REFLOT DATA
C

£00 IFIKEY.NE.KFLOT) GOTD 76
- CALL PLOT(O.IFT(1), 3
CALL PLOTOLIPTIL) . )
Do &1G I=1.511
CALL PLOT(I,IPT I+ )
£16 CONTINLE

5072 100
I
2 DATA 1S REPLCTTED N A DIFFERENT :ZCALE
c RESOLUTION IS <= 1 PART IN 245
r :
700 IFKEY.NE . MULT)Y GOTQ 300

CHANG=FLLCAT (MAY-MIN)
BOTM=FLOAT .MIN}

CALL PLINITY

LALL PLTELS
WRITE ' 1.704) CHANZ

74 FORMAT( “OLARGES™ PEAK IS°.FS.C ° FOINTT ZEEC-,/,
10
WRITE(L, 705)
705 FORMAT ( “CENTER SCALE FACTOR FROM 20 TG 2457 7,

1 7 RETURN=24%=FLLL 3CALE "
READC1.704) TECAL
76 FORMAT(I4)
3Ca4LE=FLOAT (ISCAL)
IF(SCALE.LT. 1. SCALE=Z23%,
CALL PLINIT
DD 707 MARK=1,Z5C. %C
MARK {=MARK=-SC
CALL PLOT(MARKD,D, 3!
ZALL PLOT . MAR&‘.F.'
797 CONTINLUE
LALL NUMEER(D, 195, XXX, -1,5,0
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CALL MUMBER(500,15,221.-1.5. 1)

PT=FLOAT(IPT(1.!
[Y=IFIX{((PT-BOTM)}=*SCALE/CHANG)+24% . ~iLALE)
IFT(1)=1Y

CALL PLOTAQ,IY,3)
CALL PLOTLO,IY. 2
Do 710 [=1.%11
PT=FLOAT(IPT(I+1))
IY=IF T ((FT-R0TM ®3SCALE/CHANG ) +245. ~ZCALE)
IFT(I+1)=1Y
CALL PLOT(ILIV, 1)
710 CONT INUE
3070 B8O
00 IF(KE (. ER.KSTOR) RETLRN

HARD COPY 0OF SCREEN FLOT

ICCEEY.EQ.EINDY CALL :CRDMF
SOTO 10D
=MD

r HEADER OF THE <rREEN FLIT [S SET UP

TUZRIUTINE MUMCG, IPT, IV, CHANG
OIMENSION IPTIS12)
[Y=255-IPT(k+10

CALL DRAW(E,IT)

L=F_DATIV)

CALL WRTSYM(G, 2S5, "CHANNEL -, 7, 0
TALL MUMBER(72, ZSS.CHANZ. T LT, C)
CALL WRTSYM{25Z, 255,y TOORD., 7. (o
CALL NUMBER(3225,235,2,5.15.0)
SETLIRN

END
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RIMJTINE FLOTS DATA OMN AN HP PLOTTER FROM FORT 2
1.E., THE PRINTER PORT

THE RESOLUTION IS AS GOOD AS THE DATA OR 1 PART IN
10,000, WHICH EVER IS LES2

S OET e e

SUBROUTINE PLTTR(FDINT,SAMPL, JUNIT, XMIN,DIFF.NFTS)
DIMENSION POINT(1)
CALL WHTFTS(ISTART, IFIN,NPTS)

PRt v o 1 s o o ¢ 0

r. 3ET UP X mXIS ANLC THE # OF TICK MARKS

L aND SET HP PLOTTER SCALE

¢ o 1 7 o o o o o e o o
ID=IFIN-ISTART

[FCID.GT, 2999) DIY=TCL,
IF(ID.LT.2000] DIV=10C,
TFCID.LT.1000) DIV=30.
IFCID.LT.200) DIV=1D,
MULT=IFIX:DIV)
IECLO=17IX(FLOAT(ISTART) /LIV)
ISCLO=ISCLO:MULT-MILT
ISCHI=IFIXIFLOATCIFIN®]) DIV
[SCHI=CISCHI+1 v seMULT+MULT
WRITE(2, 200, ISCLO. [ZCH]

O FORMAT( " =127, 14,°,7,14,",-2000, L2000:5R1.5, 3; )
IT2CLO=TS0LO+MULT
ISCHI=I20HI-MULT
SECLC=SAMPI#FLNOAT (ISCLQ)
SECHI=2AMPLSFLOIAT(ISCHI!
ITIC=CISCHI-TSCLO /MULT
WRITE(Z, 210 ISCLO

210 FORMAT (" SF1;P4’, 14,7 =1000: PO XTs !
oo 220 I=1,ITIC
WRITE (2,230} MULY

229 CIONTINCE
23 FORMAT (" FR7, 13,7, 00 X7 "
r -ABEL 1 AXIS

WRITECL, 280" SECLO
240 FORMATC 13T SCALE LABEL=".F1G.Z./,
I~ ENTER valLUE WHEN REGLE:ZTEL ")
WRITE 2,250 150L0 '
R FORMAT( PUsPA-,I4. 7, ~[ 0l SP=,59, -1
TALL COMNT
WRITE(L, 240) ZECHI
266 FORMAT ("O2ND SCALE LAREL=",F10,3,/
. ° ENTZR VALUE WHEN RERLE:ZTED )
WRITE(Z. 270 TSCHI
272 FIRMAT(: P47, 14, 7, =1OCCP~1, 2, -18 "]
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LALL COMNT

I
- PLOT DATA ON NP
I
DO 400 I=ISTART.IFIN
CALL HMFRD(POINT(1),1I,¢)
Y=10000. =1, = {FOINT(1)-XMIN)/DIFF)
CWRITE(2,380) I.Y
290 FORMAT. " FA-. I8, 7, . F12.4. "«:FD: "}
40c¢ TONT INLUE .
WRITE(2,410) [=0L0
410 FORMAT(- P PA", 14, “ 120003 CP-1, -1 PRO, Ce )
2 ENTER COMMENT FIR TOP OF PLOT
I
45 CALL COMNT
WRITE 1.4:C)
150 FORMAT (- OTYFRE § FOR ANCTHER LABEL LINE )
READ(1,24%) NDTHR
145 FORMAT(12)
IF(NCTHR.E3, 1) WRITEL2, A7)
470 FIIRMAT (- ZF:PRO,0: *)
H IF(NQTHR,ER, 1) GOTC 450
7 TR
GESY T FLCT « 4xIS UNITS LAEEL
255, L
TET [FOIUNIT.EQ. O TALL TIMUG
g ] TFCTUNIT,ER, 1) ALY TIM.O
B IFCTUNIT. ED, 22 Tall TIMUZ
270 RETURN
AN END
APPENDIX 23
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sGETIT.MAT - BASED ON COPY.MALC FIUND IN THE ENQk
s CP/M ASSEMBLY LANGIJAGE PROGRAMMING

; BY KEN EAREIER

:®JBLISHED BEY FRENTICE-HALL SPECTRIM EQOOKS 1983
+MODIFIED BY ALAN FORCE APRIL-.IILY 1937

s SUBROUTINE GETIT REQUIRED FIIR REFIIRM.FOR 23 APRIL 1957
21 AFRIL 1937
sMOLTI-WRITE FILE ZOPY PROGRAM

: DISKERG.

LIB

tASCII CHARACTERS

ODH

. OAH

LAH
20H

[ONS
1
2

10

*LARRIAGE RETURN
sLINE FEED
1OFERATOR INTERRUPT
JASTIL SPACE

yREAD CON: INTD A REGISTER
‘WRITE &4 REGISTER T riiN:
tREAD A TONSOLE LINE

s CP/M DISK ACCESS FUNCTIONS

LR EQL
LF (3]
LTel? EQU
SPaC EQul
:2P/M BDOS FUNCT
RCONF S0
WCONF EQU
REUFF  EQU
INITZ  EQU
DPENF  EQL
CLOSF  EQU
TINDF  EQLU
DELEF gl
READF  E&i!
WRITF o
MAKEF  EQWU
SOMAF  ERL
tCF/M ADDRESSES
REVOT  Z0U
DRIVE  EQU
BOOS E
MEMAX  ERV
TFCE EY
FCRTY  EQL
FlozeEY  EQU
FCB3z  faol
FI3RC  EQU
FCEBCR  EGMI
TRIFF  EGA.
TPA gl
tFF/M FLAGS
1040 EG)
BOERY1  =iU
BOERZ2  ENU
EDERR  EGV

APPENDIX

15
1e
17
1%
20
21
2z

26

-
>

g U B T

SCH
TERE+9
TFIB+12
TFIB+14
TFIB+15
TFCB+22
30H
100K

¢t INITIALIZZ BDOS FUNCTINN
FEN FILE FUMNCTION
$ LOSE FILE FUNCTION
(FIND CTLE FUNCTUON
s DELETE A FILE =UNTTION
+READ ONE RECIRD FINCTION
+WRITE ONE SE70RD FUNCTICN
s CREATE FILE FUNCTION
¢SET M4 FUNCTION
\

tRE-EIT CF/M SYSTEM

r CURRENT CRIVE SELECTION
:SYSTEM CALL ENTFY

JMB OF TOF OF MEMORY

s TRANSIENT FILE COMTROL BLOOCH
*FILE TYFE IN FCE

tFILE EXTENT IM FCE
PSYSTEM USE IN FCZ
tRECORD COUNT IN FCE

s CLIRRENT RECORZ IN FCB

¢ TRANSIENT RUEEER

s TRANSIENT FROGEAM AREA

:EDOS RETURN FIOR ALL 2K
:BDDS RETIIRN 1 EOF
1BN0S RETURN 2

+ED0S RETURN ERROR FLAG

24




%
+MOD OF VXPY.LIB ADDED TO BET 22 APRIL 1987

GETIT:: PLISH H ; SAVE ADDRESS FOR =433ED PARAMETEF
LDA DRIVE  :SAVE INITIAL DRIVE SELECTED

STA DRSEAV
STARTL: CALL CCRLF s START A NEW LINE
X1 H,SINON ;WITH A SIGN ON MESSAGE
CALL COMzI5
TALL TWOCR

TALL GET s GET THE NAMED FILE
START2: CALL CCRLF sEEGIN WRITE PORTION
LICNE 3 LDA DRSAV 'REZTTRE INITIAL DRIVE
STA DRIVE
DONE2: ¢ LXI H, BUFFER tBUIFFER ADORESS TO HL
Xl I.1724  oNEED 1954 BYTES ADDED TO ZUSFER
nAD C tADDRES:E T2 SKIP HEALER AND 13T 2 P2 INTE
SHLD ATITAY +SAVE ADDRESS OF FIRET 2AT4 POINT
FOF H +GET ADDRESS FUOR 2ASSED FARAMETER
L DA ADY
Moy ™, A
FET
s SET.LIE 21 AFFIL 1987
*REAL A FI_E FROM DIZk INTI “BUFFER"
GE™. X1 H.ZJF~ER ;GET EIFFE™ 3TAR™
SHLD NEXT :  ADDRESS FOR [IM4
X1 L.TFCZ SEE IF THE FILE IS ON LDI:k
Myl C.OPENF ¢+ AND DPEN FOR REAT
CALL 3] R0
CFI BOERR ¢ 12 IT THERE™
JNZ GET1 +IF YES, REAL [T IN
MVI A0
STA ALK

TaLl TWICR 15 N7 SHoW E=FRDS

CALL SFME:

JE AN NOT FIND 7,

CAaLL ZHDFMN 1SR FILS NAME
E]REX: ©zAaLL TWOLR $ERCOR EXIT TC CF/M

RE™
GETY. Myl A.l

=TA ADE

XRA 4 $ ISR RECORD COINTES:

ZTA RECCT +  AND REAL A FILE INTC ELFFES
GETZ: LHLED NEY.T *ZET RIUFFER ARDRES:Z

XIHG

MV1 . SDMAF

CALL BDOS
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LxI D.TFCE sREAD ONE RECORD INTO ELFFER
MVI C.READF

rALL  BDOS |

oPI BDADK  ;READ 0K .

J2 BET3  1YES, DO MNRE

cPI BDER1  jMAYBE. END 0OF FILE?
J1 GETEXL :YES, NO FROELEM

CALL REMSG  ¢NO, 3SHOW ERROR
JMP ERREX  jAND ALL DONE

GET3:  LDA RECCT  3COUNT THE RECORD
. INR &
5Th RECCT
LHLD  NEXT  :INCREMENT BUFFER ADDRESS BV

LXI D.12&¢ 3 RECORD SIZE

DAD -4

LD NEXT

LLA MEMAX  :F20M LEFT (N FAM?

DCR A $3TOP BELOW CCF

P H : COMFARE MSB

JNZ BET2 tCONTINUE IF NOT Z00ial

caLL TWOCR  + ELSE SHOW LT °F MZMORY
CALL SPMET

jAl:] TOWIT OF MEMCRY 7,0
JMF ERREX tANDl STVE UF
HETEXT:s LXI H, BUFFER sWRITE T Y4EADER - SEE ZOMSG:
MIGJMF: MOV A
)| YTRLZ
JE CETZY
ALl AKX
I« H
JMF MSGIMF
GETEx: TALL CORLF tNURMAL E077
Call ZPDMA (RESTIRE CR/M IMA
RET
tEHOFNL LIS z2 APRIL 1987
+DISFLAY FILENAME.TYF FROM TRANZIENT <7E
SHOFM:  PLEH g ¢+ SAVE TEMF :ZTQRE aND INLEY
FlLzH H
LDA FIBTV (ZAVE FIRS™ CHAF OF TYPE
MOV oA ¢ INTO TEMPORARY =TIRE
XRA A (FIORCE 2 TERMINATIRS FOR
aTA FERTY + FILE NAME ANT
=TA FILEEX :+  FILE TvePE
LXrI H, TFCB :SHOW DI DRIVE
My AM '
AN1 OFH fUIMIT T 2 217s
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JRI 40H fCONVERT TO ASCII

CALL co

MVI A, 087 1SHOW THE ELCN

CALL cC

IMY H 1 AND SHOW THE FILE TVFE
CALL COMSC

MOV AL

Lx] H.FCETY sRESTORE TYPZ

MoV 1. A

MVI AT 3+ SHOW SEPARATOF

TALL 1210
CALL COMSE 3 5HOW TYFE

POP H
FP b tFESTORE AND RETURN
RET '

s OTSKEULLIE 22 APRIL 1937

:DTSFLAY READ ERROR MESSAGE

REMSG:  CALL TWITR
TALL SFMSE
DE "PERMANENT READ ERRCF <, CR,LF.C
RET

ISFLAY WRITE ERROR MEIZALT
WEMSG:  VALL TWIER

CALL SPMSC
oe "oERMANENT WRITE ZRROR” 1R,LF,D
RET

s OISPLAY WRITE OPEN ERRLR MESSAGE

WROPN:  CALL TWOCR
ALY SFMCG
e AN NOT OFEN FOF WRITE", CR.LF, ©
RET

SRESTCM o CP/M DMA ADDRESS ™0 THE TRANSIENT EUFTER
TeIMe  LXI O TEUFE

MY 0, SDMAF
cALL BO:
FET
s WRTCHR.LIE 2z ARRIL 1%&7
:T4S ~HARACTEFR [N 3EGISTER A IS QUTFUT T THE CONTICLE
el Rz 13
2UZH o
PIIZH H
MYI CLWCOMF s THE WRITE FUMCTICN 3 SELECTEL
MV E,. A + THARACTER 10 €
CALL EDC: fQUTFLT ZY IP/M
FOF H
=0fF 0
Foe B
RET
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tLROUTLLIE 22 APRIL 1987

:A CARRIAGE RETLIRN AND LINE FEED ARE SENT TO THE CONSOLZ
TWOCR:  CTALL LCRLF :GIVES TWO LINES

CCRLF: MVI A, CR : T2 BE PRINTED

CALL co
MVI A.LF : :
JMF co ;LEAVE QUT IF DIRECTLY aBQVE 0D

; STRNGO.LIB 22 APRIL 1937
+& MESSAGE PPOINTED TO BY HL IS SENT TO THE CON:ZILE
COMSE: MOV A M s GET CHARACTER FROM MEMORY

oRA A 'NHECKS FOR ¢ TESRMIMATOR

RZ ' ; RETURN:Z IF CHARACTER 15 0O
CAL. ci sELSE DUTPUT TRE 1ZHARACTER
INX H sPOINT TC THE NEX' CHARATTER

JMF COMzz  ;AND CONTINUE

s STAKMSG. LIE 22 APRIL 1937

:3P POINTS TQ THE NEXT INSTRUCTINN OF THE tA (N ®20GRAM

sWHEN A CALL IS MADE. IF THIS IS A DB ©3EUDD-OF WHIZH CONTAIN:
¢ THE LINE TO BE FRINTEZD IT CAN ZE USED &S TMS ADDRESS

SPMSG:  XTHL tEXCHANGE HL AND T2
XRA - A tCLEAR FLAIRS AND ACCUMULATOR
ADD M tGET ONE CHARACTER ~ O FLAG 2ET IF 1
INX H tFOINT 70 THE NEXT CHARALTER
XTHL . tRESTORE ETACK FIR
R2 - $RETURN IF DONE
CALL e tELSE DISPLAY THE “HARACTEFR
JMP SPMSG ' AND CHECK THE NMEXT OKNE

1 TRANSE 13 USED TO PLACE A DATA SJINT IN THE MEMORY
s LOCATION DESIGNATED BY REFORM FOR THE [ATA FOINT

TRN=R:: XCHE ;s STORE DATA RETURN ALDRESX IN DE FAIT
LHLD ADSAY  :LDAD ALDRESS JF NEXT DAT4 POINT IN HU
MY AM tMOVE FIINT FROM MEMOIRY 70
[NX H T INCREMEMNT DATA INDEX
SHLD ADZAY  33TORE MEMORY INDEX FOR NEX™ PCINT
XITHG _ sMCYE DATA RETURN ADIRESS EMTk TO YL
Mov M. A sMOVE FCINT T MEMORY T BE FAZSED
RET

sNXTFIL READS & FILENAME AND "LALZES [T IN THE FiIZ
NXTFIL:: TALL  SPM3G  ;GET THE FILENAME

DE CR.LF, "ENTER FILENAME ,CR.LF.C

LXI - H, FCRSTR+1 tFOINT AT CPAR COUNT
MYI M, 1 IERT CHAR rOUNT

Doy M tFOINT AT LINE LENGTH

MV1 M, 14 ¢ & SET T 14

XCHG s ADIDRESE TC 22 =QR EDN:
Myt C.RELFF ;READ EVFFER SUNCTUIN
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Bk
[5H2:

NODEK :
NRDsk 2:

e

T VP,

APPENDIX

Zall RDOS :READ FILENAME

LX: H, FCBSTR+1 ¢POINT AT CHAR COUNT
MOV E,M : % PLACE IN LSB 0OF [CE

MVI 0,0 ? ZERD M=E 0OF DE

DAD D sADD TC FCBSTR ALDRESS

INX K ¢FOINT AT ENLC OF STRING

MV T M, : INSERT TERMINATOR

:CHECK FOR DRIVE DESIGNATOR

LxI H.FCESTR+3 tCHECK 2ND CHAR 1UF FILENAME
MoV A.M

neX H (POINT AT 3T THAR

Pl e $2NI CHAR A ¢ T

JMNZ MODSK 1NO

MOV AM +GET DRIVE

CPI ‘A (TORIVE A?

JINZ EC2k * NC, E

MV1 Al 1 20DE FUR A

IMF [sk2

MVI A, 2 «Z3DE FOR E

INY H

INX H (FOINT AT LST CHAR 1OF FILENAME
IMe NZDsk 2

MV A D T DEFAULT L1k

LXI D, TFCE

CCHG (POINT AT TFIR

MOV M, A s IESIGNATE ORIVE

INX H sPOINT AT 1 OF TFLR

XCHG +BACKE T FILENAME )N FCBSTF
:2UT FILENAME IN FCE

MV o, e +SET COUNTER ~ = CHAR IN FILENAME =EQ.
MOV 4,M :GET NEXT IHAR

TN H *POINT AT NEXT CHA®

TPl T sUP T FICE TVYFES

1z F&OIT tYES, FILL IN SFACES

oPI _n ¢SND OF FILEMAME™

42 FACIT :YES. FILL IN ZPACES

CCHG :NEITHER, FUINT &7 EYTE [N SCE

Moy Ma 1 CHAR INTO FCE Fi-F=

INX H +2OINT AT NEXT EYTE F ©CB
¥ AG ¢ PAINT BACKE T FILENAME

oCR 2 STOESRIMINT CIUNTER

JNZ D=k RET ANJITHER CHAR

MOV AM ‘NEXT CHAR A .7

U = P

INZ F&02 (N, FILL TyeE WITH SFAZES
IN» H sFIJINT AT 157 TH4R 0OF TyFZ
LxI DLFIETY «FI:INT DE AT Te®% IMN FVE
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L]

PUT2: MOV AyM 13ET CHAR
CPI e ; END OF FILENAME?
JI JERNS  3VES. TYPE COMFLETE
INX H tNEXT CHAFR

XCHG :POINT AT FCB _ :
MOV M. A tCHAR INTO T1-T3 OF F(Z

INX H s NEXT EYTE OF FrE
(CHG ‘
JMF PUTZ

s PUT SPACES INTD ELANKS OF F1-~F3
PADIT: YTHG :POINT AT NEXT BYTE OF FCB
BLNKS: MVI M, SPAC

INX | tNEXT EYTE

DER E :COUNTER -1

Nz BLNKS

YCHG s PDINT AT TYPE

Lcx H + 7,7 PRESENT?

Moy A M

CPI T

JI . PUTTYFP

'NO TYPE SIVEN - FAD WITH <FACES
PADZ: LXI H, FCETY

MV C.: 1 SET 1P COUNTER
PAL:: MVI M, SPALC

INX H

TR o

JINZ ®ADZ

+IERD FLR12-19 & 32
ZEROS: LXI H,ECBEX :POINT AT FIiR12

MV1 £.4
JEFOL: MVI M.0

DCF £

JINZ ZERO:

LXI H.FCBCR $POINT AT FIBE3:

Mv1 M.

RET
‘FAM.LIB 22 APRIL 1987
:SAM VARIAZLEZ AND BUFFERS
INZUF: [ =R +LINE INPUT EIFFER
DR:2AY: 03 ! s CURRENT DRIVE AT ENTRY
RECCT: DS 1 s TOTAL REZORDS READ/WRIT
CTSaV: D= N 1 SAVE LOTATION FOo ZOUNT
MEXT: ns 2 tNEXT [MA ADDRESS
IRSAV: DS : : SAVE RETLRN ADDRESS FROM 2P
AJsaV: [% i JRAVE ADDRE:ZS JF MEXT ZAT4 POINT
FCBETF: DS 17 t STORE FIOF TILENAME
A 0s 1 $STURE FOR FILE FOUMD FLAY
SINCN: DB “TRANSLATION OF 250054 DATA FO% BLOT IR, F, ¢
'FR0OM HERE TD TCP IS EUFFER SFALE
BUFFER: [ 2é99 “USE THIZ BUFFEFR TIR 3K FROGRAM

END
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BASE
Ak
Lo
HI
127L

LENGTH
NCODE
ECODE
FILiZDE

ERASE::

DRAW: ¢

APPENDIX

$ CURSOR.MAC 20 MAY 1987

s UPDATED @ JULY 1%37 TO INCLUDE HP PLOTTER ROUTINZ:H
«LISPLAY PRICESSOR ALLRESSES

Ean OFOH :'STANDARD EASE ADDRE:Z:

EQU BASE+S :ACKNOWLEDE INPUT FORT

EQL BASE+S  ;LOW EYTE JUTPUT PORT

Bt BAZE+7 ;HI EYTE OQUTFUT PORT

EW OFEH : INTERRUFT CONTROLLER F0OR™

+FROGRAM CONSTANMTS

EQW 2C

(et 1101101CE (CODE YO DRAW VERT LINE
EQL 110100 Ok $CODE TC ERASE VERT LINE
Ecd LGOI a00R ;CCLE TO PLOT FOINT

:ERASE ROUTINE - ERASE:Z OLD CURZDR AND REFLATES POINT
; ON SPECTRUM

MVI &, ECODE :SET ERAZE TODE AND STORE FIOF CUTRPUT
=T HICCOD

CALL ~0DouT

MVI a,FCODE «GET CODE ™0 FLOT PT & ITHRE
T4 RIZOD!

YRA A s ZERD A FOR 287 TRCODE

STa HIRD2

LA YZORD  «GET V COORIINATE

ap? 0 1 % ADJUST OFFZET

TT4h YOIOIRD

JME CICDOsT

s IRAW ROUTINE - DRAW: NEW CURSIR AFTER STIRING
s X AND v CDORDINATES ZENT SROM FCRTRAM FROGRAM

MVI A LOCDE 3 GET DEAW CODE FOR CUREDR
cTé RBANNIED]

M AM $SET X FRTIM MEMCE,

mTA CCOORD

INY ¢ tFOINT AT o 2

My A.M $PET v 3

ANT 1 $IESD ALl EUT LSE

STA XHIEIT

DCX H

ACHG sPAINT ST

Mo A.M tDET Y

=101 1o CADJUST CFFZET OF U1
STA YOO

¥ IHG

MV 4, LENGTH P SET CURSAR LENGTH
Tl HIZDDZ
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12000UT - PUTS VARIAELES IN E-LL REGISTER FOR OUTFI'T
CODOUT: LDA YHIBIT ;GET X¢

MOV E.A
LOA HICOD1 :GET OPCODE
ADD B $AND FLT X2 IN FOR JUTPUT

Mav B,A §MOVE TC B FOR DUTPUT
LDA XCOORD :GET X
MoV C.A tMOVE TO C FOR QUTPLT

CALL SEND
LDA HICCD2
(N E.A
LCA YCCORD
MV LA

; SEND ROLITINE QUTRUITS TC DISPLAY PROZESSOR
SEND: MVI A L0 1 FREPARE FCR IMTERRUFT
auT ICTL 3 CONTROLLER FOR POLLING

AAIT: N ICTL tREAD [NTERRUPT STATUS

ANI & s CHECK THE INT 2 RIT

Y2 WAIT :LAOP IF NOT SE™

IN ALK s TURN OFF THE INTERRLFT

MY Al ¢ZEND THE L2 2VTE

Ut Lo

MoV A,B :3END THE HI BYTE

kg Hl

RET

s VARTAELES
MOVMUM: [ l » INCREMENT F4CTOR
XCOIRD: D% 1 $X7=X00 OF » CTODRLDINATZ
AHIEIT: DS 1 ;LSE IS X8 F «IOORD
YOOORD: D= 1 $¥7=Y0 OF YOOIRDINATE
{ICorl: 1S 1 sHI EYTE OF 15T JPCODE
LOCoDL: D= 1 tLOW EYTE OF 15T JRCODE
HIZOD2: [+ ! (HT BYTE 0OF MDD CFICIE
LoCah2e D= 1 :LOW BYTE 0OF 2NDN OPCCOZ

END
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:FF.MAC - USED TO FLOT ON HP7475A

ROONF - B0 1 ;READ A THARACTER

R EQu OOH

LF equ QA

WZONF  Erl 2 :CONSOLE WRITE FUNCTION

HPBYT  EQU 5 1 OUTPUT FUNCTION SENL: JUT Rz
2208 EM 5 $CPM NUTPUT FUNCTION

RBOOYT  EOW 0 :REECITS SYSTEM

REVFF  EQU 10 sFUNCTION T READ CONSOLE BUFFER
ETX g 3 :LABEL TERMINATOR

:EMTER AND PLDT LABEL
TOMNT:: TALL SEMSIEE

DE LR.LF, "ENTER LABEL-30 CHARALCTER MaX! ", CR, LF N
LXI H. MCHAR+1
YT M, : {ERO CHAR COUNT
DX H sPOINT AT LINE LENGTH
I\ M.30 *AND SET TO 30
XCHG :MCHAR ADDRE=S TD DE
MVI =, RBUFF :READ EVLFFCSR FUNLTIJN
CALL BDiJs tREAD 4 LINE
LxI H,MCHAR+1 ;FOINT 4T CHAF COUNT
MOV E,M ; & PUT JN LSE OF DE
MY 2.2 t2 MSE F NE
DAD n ; ADD TC ADDRESS IN HL
INX H FOINT AT THE END F TRINI:
MVI M. O : INSERT TERMINATOF
PIEMD A LAREL TD THE HP
HFMSG:  CALL HPINS
B LB
X1 4, MCRAF +2 tPOINT AT THE ITART 1IF THE LAEEL
HELG My A,M $GET CHAR
IRA A +SEE IF IT 13D
i LAST $AND FINISH IF @
LAkl CTOHP :QR SENL CHAR TiC HE
INY H s POINT AT THE NE)T CHAR
JMP HPAUT
LeiTe CcaLl HFINS  «FINISH LAEEL AND =TNRE “HE FEM
Do ETX. V7
RET
¢ INSTRUCTION 70 KF ©_DTTER
FFINS:  (THL tEXCHANGE Y AN TS
XRA A *CLEAR FLACET AND ACCUMI_ATOF
M, a.M :GET A FHARACTER - o FLA: 2EZT IF C
CPI L
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INX H tFIOINT TO NEXT CHAR
XTHL tRESTORE STAK FOR RETURN
RZ tRETURN IF OONE
CALL CTOMP  :SEND CHARACTER TO HF PLOTTEF
JMF HFINS

s CHARACTER TQ H® PLOTTER

CTOHP: PLUSH
PUSH
FIXSH
MVl
MV
CALL
PoP
poe
POF
RET

A ;CHAR TO € FOR OUTPUT
0¢ s QUTPUT TC CP/M

mayxroma THOm

s THIS PRINTS THE FIRST LINE [N THE FROGRAM AFTE® THE V&L
:ON THE SCREEN -
SPMEiE: XTHL JEXITHANGE HL AND TO:

XRA A :CLEAR FLAGE ANC ACEJMULATPD
ADD M - $GET A CHARALTER '

INX H tPOINT AT THE NEXT CHARACTEFR
XTHL *RESET TQE AND HL

R tRETURN IF DONE

CALL ce

MF SPM3G

$THIS RCUTINE SENDS THE ETX CHARALTER
PRETx:: CALL HF INS

B ETX ‘137
RET
$ THE CHARACTEF IN REGISIZR A I3 SEN™ TD THE SrRESN
Co: FISH  E
SUSH 9
| H
MY? 2 WCONF 3 SELECT WRITE FUNCTINN
MY E.A s THAR 15T
cALL  EDNS
PP Y
POP n
POF E
RET
MASSL'ts CALL  HPINE
OE HR1LS, 31500, 10. -5, 1 21PAS. ~ 13 2P-% =] 33~
LE ‘LEMASS UNITS .ETY, 3P F1d, 12 SRel-
QET
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TIMJG:: ZALL HPINS
CE ‘SR1.5.3:300,10,~2,12;FA%, -1;CP-5.5,~1 . 33 -
DE “L.BNANOSECONDIS ", ETX, “ 5P FALO, 12;5Re 17
RET
TIMUL:: ZALL HPINE
DB “ER1GS,23E00,10,-2.12;PAT - 13 CP-€ . -1. 35 7
DE “LEMICRISECONDS- ,ETX. 5P PALC. L2 3R 17
RET

T IMUK

i

t CALL HF IN%
0B "SRL.S, 33 60C.10,-2.12;PAS, -1 2P-¢ -1.23 7
DE ‘LEMILLISECONDS . ETY, "SP:FATO, LZ2e 2Ry 7
RET :

M 4AR: TS 23 ;START JF LAEEL BUFFEF

END

ELOCY, DATA SOMELK
CCOMMON/SHARED KMIK, DISFONFTS
END

T2 =mAFLT2

Lz 3APLTL M, COMEL: , Bs OVLAY, CURSR, 4P, B-PMOTIL 12, 2e PLIOTLE2S, B AFU,FORLIE, 3, SOFLT2/V/E
B:FIvADIR -AFLOT SAFLTZ

T30 =tAR T

ERA ZAFLIT,FOR

LD SAPLCT /M, COMELK, R2OVLAY, SETIT, SeUMUTILL S, Be AFILY, FORLIE / 2, SAFLET/S

ERA SAFLLT.REL

ER~ ZAPLTC.SEL

APPENDIX 35




