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official endorsement of any commercial products. This report may not be cited for purposes of
advertisement.

Reproduction of this document in whole or in part is prohibited except with permission
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SAPLOT: A PROCRAM 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 atmospheric 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-
microsecond 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 Hz), 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 3SOOSA 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 size 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 fuund in the file copy program COPY.ASM published in Ken Barbier's book on

• Microsoft FORTRAN-80 and MACRO-80.

• Digital Research Corporation, CP/M Operating Syttem MeauaL, 1983.
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CP/M assembly language programming.' If the file named in the TFCB can not be found anl
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 FilC),
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 SAPLT2 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
8500 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.

-0.2 SAPLTR

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 on 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 Aesembl Languae Programming, Prentice-Hall Spectrum Books, 1983.
* See the LeCroy System 9500 Operator's Manuel
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LEFT -- T RIGHT
CRSR 4 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 SG DIS DEL DIS OUTPUT

13 12 11 2

START RESET STOP CONT
CL DAT CL ROI

14 15 1

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 size 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 rile will be found, and typ is the file type (normally,
typ=SAD). If no file name is entered or if the rile 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

9



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 its execution by calling the overlay subprogram SAPLT2, which is then read from the
program disk into memory.

8.8 Plotting Data

A request for the sie 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 Ploto

A plot initialisation call clears the screen for the screen 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.

III

I t

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 (T "-) and RIGHT CRSR keys move the
cursor to the right in steps of I and 5 points each; holding the key down results in continous cursor
motion. The left arrow/down arrow (-- 1) 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,
ts 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 ecreen and
must be entered on the keyboard to be printed on the plot. This allow- a user to modify the format
of the plot according to his needs. A provision is made so that multiline comments can be placed at
O.le top of the plot. The comments may be entered after the data plot is complete.

TIME OF ELIGHT

MASS SPECTRUM

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, SAPLT2, 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 SAPLOTI and SAPLT2 by running the batch file SAPLOT.SUB (any
new or modif-1 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,
see the LeCroy System 3500 FORTRAN Software Documentation Manuals.
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C: CC:ccr ~cccccccccc,Cc occc': 'I:cccccccccccccccccc ' CCCCCC
THIS PROGRAM RETRIEVES 300SA DA4TA FROlt' DISI'

AND CONVERTS IT TO FLOATING POINT FORMAT
FOR USE IN THE PROGRAM SAPLT2.FCIR

o NOVE?*:EP 1987
*cc :cr:Ccc c.x~cccCC cCCccl~ lccCCcc C:C~CCCCCCCCCrCr C ~-rcCci-cc

PROGRAM SAPLt'T
DIMENSION POINTCIYk
COMMOsN/SHARED'M IN, DIF'F,NPT:-.
DO 100 1=1,1C;0

10 XMA}>=0.
'(MIN=1 0El2

FORMAT(IOENTER THE NUMBEP OF POINTS lN THE FILE
READ(1,30.) NPT;
[F, * NPTS. EO. 0) NFrS:-=4C;r6
FORMAT .1
- - cccci:':ccccccccc oo: .'ccccccc -1c: CC mCCCC
RETRIEVE DATA FROM 1~

CALL GETIT( 19K)
I~(OKN.1)GOTO 701

WRITEil,4)
4() PORMAT( OFILE lN MEMORY, P'LEASE WAIET*
CCCCCCCCCCCC.:,_-:c;.-,,rcc"::ccccccclc:*:-"::OC);.L'L:LC:CCCCCccC~cC 7cC:CC::;C: -

- INVERT DATA TO 4 BYTE FLOATING Pi:'INT
C AND S-,TOjRE IN DATA H]E:'TiO-GRA MEMORY
171rr'rcc:c-1oc~cc;:::cccr'- '. 1- 1. '.I..CCCCCC*Ccc 2 C:i

Di-' 5"? .1*=3.NPTE
CALL TRNSB (I DATA)
E:YT=F..O.AT. !DATA.
CALL TRNSBC IDATA)

-1hBTFLOAT( IDATA)-2-e'
i:ALL T RNSEN IDATA)

LFOPINT i'.T.LMINr IN=A) INT5:36

IF(PlO1NT(1).GT.XMAX. XMAX=f'lOINTQ1
CALL HMFWR (PO INr.j, i

.50 C:':NT I WE
D.-c=MAx-XMIN
.4RITE(1.60O) XMlN,XMA),0I=*

THl: OVERLAY PPOGF'AM IS CALLED TO 01LOT THE rlATA

'A.! SdA .APO ,APLT2. :PLT2 '

GET A NEW FIl'E NAME
C

00 :JNTINUE
END

APPENDIX 15



(Cccccccccccccccl cccllcccccccccir : C C- - :ccccccccccccc,':r: C CC:
THIS PROG3RAM~ IS AN OVERLAY SUBROUI'TINE CALLEC

C. BY SAPLOT. IT PLOTS THE 35C* !:A :lATA TAKEN FROM
- DISK~ BY ,3ET. MAC.

C ~17 JULY 19S7 'JPOATE PLOTS ON HP PL07TER
C ':ONVERTEr. TO PRESENT FORM NOVEMBER 19 ::7
cCcIIccCCCCCcIccCCCcccc-ccccc :c : :c..C::CcccC ccCCCCCCI-*wccCCCCOI

SUJBROUJT INE SAPLT2
DIMENSION 'ZT(512), IPT(!512')

C THE COMMON S;TATEMENT IS REQUI.IRED FOR THE OVERLAY

COMMON ,SHARED' <MIN. D 1FF NPTS
DIATA kS1OP '0.'

100 WRITE(1, 10'1)
101.) FORMAT. o0LNITS OF SAMPLE INTERVA&? io,

1 ENTER I FOR MICRO SECONDS'.
2 2 FOR MILLI':P:ClNDE_; , ',

3 RETURN FOP NANOSECONDS
PEAD(J,21:') FINIT
WRITE(1110)

11): FORMAT( OENTER IA.FL NTERVAL -FLOATING POINT
READ ( I, I12o0'. SAMPL

4:20 FORMAT(F12.5)

DIETERMINAT ION OF THE POINTSl TI: B;E -'L':IrTTEt'
ALSO DE'ERMINE3 'r D ATA' I13 :IrTE:, 'N THE (REEN

- OF A HARD I-,IlpV Il~ THE HP r L:ITTERc P LTTP
* MA*( !MIM F OINTS=8192

WFITE(1I20h)
20 1 riRMAT( : ENTEF' I TC PLi: T ON' SCREEN /

IEITPROGRAM, FOR A "IEW 7I'
PET rC"I HA' 1'F .

21:1 FORMAT 12)
[FIPi-_iThEQ. '' RE'1JRN

F.:PL07.!lE.1 :ALL_ 0lTTR(c%-INT. E..tFL, P-,NIT, 00N.EIFF.NF-s:
IF'ilFlL:YT. NE.1' * MiTC IV
:ALL WIHTc:TS( IEJTTIrIN.N F'TE:-

C: :N:'IALIZAT*3N PL:rVFI.Li

- ~ ;TART :iF FLOfT
P LOT ':NE (N f--.2 POINT SECTIONS-

* INP( 25) 0RET'N "I IF THE KT PFEY ON TEVV
- I; rDEPL3:Ell WHEN'THE 1WNST RUC ON IS ;;,E~i:HED,

* ! r:CC :IN, :L.;:

APPENDIX 16



C 2 FOR ACQ/OUTPUT
C _3F'R '2ND' FJNJT

POF:] RIDHT C:P
5 r'OR 'J~/RI4HT ARROW

F 11 OR LEFT DOWN ARRO:W
c 7 FOR LEFT CRSF

C FOR OF ROI/DL ROI
9 FOR MRKR!/SCAN

-10 FOR DISF MODE

C12 F 1)R M .L R P G _T I S

1.3 FOR V. MAX/V. MIN
- 14 c')R 3rART/CL OAT

15 FOR REE:_ET OR WHEN NO KEYI ISE 1EPPE':SEE~
THE KEYPAD ALLOWS COMMANDS TO BE INPUT

C WITHOJUT STOPPING'3THE PROGRAM IF NO 11:O-MMANDI LI RE,?'IRE--
cccccoCCCCCCCCCCCCCCCCCOcccccccccccCCC.CCCCC2 rCC::cc

111-3 3)0 1 Y=1$:.Ttr-T, 191N, 512
l EY-INP( 2_53)
I.FiKEN'. Ei.KS3TlP . iKTCI1

,:,C-t-::CCCi -Ci.; i LLL.LLLL--.::CCCCCCCCCCCCCCCCCCCCcCCC~C:CCCCCO C
R RE, -E T ::I~:~TO THE ;TART J~THE _;':REEN AFTER
A SC:REEN PLOT

TJMEI=F7LOAT(I i-i)

IFIN2=IFIN-IX
IF(IFTN2.3T.512, JIN2=512

c:E NEYT 512 PKiINTE.; FROM DATA MEMOPFt
INITIALIZE GRAPHICS' AND

1:: DRAW AND LASEL :.:REEN AY IS~

C ALL HMFP D(P'T. I. I F 1N2
C:ALL PLINI T

IAL J.-T 1., 0

CALL FL0T{Wl.c.21

XXX=FLOAT IX.)
.77

CALL NUMBER' 11, 15, X XX, -1, 5,

::A, 1:ULATE VALUE TO- ':E c:;_TTE.; OiN THE :,l:PEEN FO7P
C POINT 1

:-,' MIN AND MAX VALUES FOR MIN-MAX DETERMINATIION

rl =:rlTX-.' ! .- XMl~lt,2417/DlFF:'

APPENDIX 17



MAX=IPT;K ±
CALL PLOT(C.,IPT(1),3)
CALL PLOT(O, IPT(1),2)
DC' 271:1 NMm2, IFIN2
IPTaNM '=,IFIX( (PT.NM)-XMIN)M245/DIFF)
CALL PLOT((NM-1).IPT(NM),1)
IF(IPT(NM).LT.MIN) MIN*IPT(NM?
IF(IPT(NM).GT.MAX) MAXeIPT(NII)

2) CONTINUE
11::CCC' cccc cccccccccccccccccccCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

cCRSR DRAWS AND MOVE THE CURSOR AND CALCULATES
c TIME

CALI CPSR(IPT.TIME1,!-;,AMPL.I'xXXX,ZZZ.MIN.MAX)
READU.,21o) ICON

:30(l CONTINUE
1) CALL PLTCLS

WRITE'1, 32Cr
>20 FORMAT (-OTvPE 1 - QUIT, RETURN TO RE-PLOT DATAK

READ1.210) [QUIT
!FKIQUIT.NEJ.l GOTO 200

SUJBROUTINE WHTP T S(:ESAR ,IFIN,NPTS'
WP ITE (1.1)
FORMA""'OENTER "HE CHANNEL NUMBER OF THE ST?',/

1 POINT TC BE PLOTTED. OR..
.2 TYPE --ITEPM FIR THE SENTIRE FILE

REAEfU.4 ISTART
IF(ISTART.NE..:) SOTO
ISIlART=.-
I F IN=NFTS:-

2WRTEil,3'
F FCRMAT('oENTER NUMB:ER O~F PO:NT S TO BE PLO--ED
REAE''1.'1' IFIN

FORMAT"",-,ccc-,--r'I4. CC CCCCC CCCCCCCCCCi.:CCCCCCOCCCC

c 1,_:7 2 P':lINT,: ARE NiCT "3ED. SINCE THEYt ARE
- NOT TRUE DA. OIT

IF', ,:TART. LT.,,!) [START=:.

IF (FINJ.: T. Nipr---) I7IN=KlPT3-1*I:_ART
PETURN
END

APPENDIX 18



SUBROUTINE CRSR(IPI,TIME1,SAMPL, IX, XXX,ZZZ,MIN.MAX)
DIMENSION IPT(512)
OATA KSTOP/O/, K2ND/3/, KRT5/4/. KRT/5/1. KLEFT/'6/V K-LS/,7/
DATA KRGO/8/.,KLI30!9/,MSEC/1/.MULT/13 /.KPLCTI/14/

SET UP CHANNEL NUMBER FOR PLOT HEADER

AHAN1=TIME1+1

CHAN2=CHAN 1
CALL NUM1(K. IFT.I,1,:HAN2)

C SUBRO:UTINE RETURFNS: TOi LINE 100 AFTER
EACH KEY FUNCTION IS COMPLETED

CCCCC:CCCCC CCC..LrL LI. c':(-cccccc - ricclcc.CC-.Cc."-,"~.C,-.! ,,',
I() KEY= I NF'('2- :?)

RIGHT CURSOR

IFWEY.NE.RT' GOTO 200)
CALL ERASE

C HAN2=C HAN I+K
CALL NUM(K. IPT, ly,l CHAN2,

LEFT CURSOR

fF'!'E(.NE.V*LEFT) 0'3O 300O
CALL ERASE

I~(K9.O K=512

C:HAN2=i: HANtI+K
CALL NUjM(.IPTI.CHAN.'.-

RIGW- CURSOR X 5

K':~EY.NE.KRT5) GOTO:*~
-.L E rA,;

: F V%. 6T. 506 j V'=!50iV -K

CH4AN2=1:'HAN 1-4::"
CALL NU'M(K.. I r-T, I Y, "::'-fN2-

LEFT CURSOR X 5

APPENDIX 19



CALL ERASE
IF(K.LT.5) FKK+It

CHAN2=CHAN 1+l,
CALL NUM!(K.IPT. IY.C1AN4)
GOTO 10:5

-. CALCULATE TIME FROM START TO PPEc.ENT CURPSOR POSITION
C
50o IF (KCEY. NE. MSEC) COTO A.Or

TIME~ (TIME1+K)*SAMF,!
CALL WRTSYM(Z55255TIME *.7,D)
CALL NUMBER25255.TIMEX.!.1l.0
GOTO 100

c
C REPLOT DATA
c

50IPKEY. NE. PFLOT) GOTC 70(:
CALL PLOT(O.IPT(1),3;
CALL PLOT .IPT(1),2)
Do 610 I:1.511
"ALL PLOTKij,:PT:.1-4j1)

I1 CONTINUE
30TO 100

DATA IS REPLi:TTED irN A L IFFEPENT "ICALE
C RESOLUTION IS 0- 1 PART IN 245

70oIF ,KEY .NE, MI2LT) GOTO BOO
CHANI3=FLOAT (MA(-MIN)
BOTM=FLOAT '.MIN)
CALL PLINIT
CAL L PL rOLS
WRITE '1. 704) CHANG

7(4 Fi1PMAT('0LARGESF PEAK IS 'F5.C' FIftN1 EE, .

-,(5 FORMATc. 'CENTEP cC~ ACTOR FROM :o TO~ 2.4!T I

1 ' PETl-JRN=24!5=FULL SCALE
READ; 1. 706) ISI:AL
FORMAT ( 141
SCALEFLOAT. !SCAL)
IF(SCALE.L7. 1. ' SCALE=245.

CA~LL PLINIT
DO '07 MARI-.'= !,r
M~AWF tMARIC -! 0
CALL PLOT (MARKI ) 3:
CALL PLOT'MARK. 5 2

70)7 CON r I NUE
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CALL NUMBER(500, 15, Z!Z.-J.5. t)
PT=FLOAT( 1PH 2K:
IY=IFI X ( ( T-BOTM' SCALE/CHANG )+2Z4.f. -!ECALE)

CALL PLOT,'O, ZY,3)
!"ALL PLOT .0, 1rYV-2
DO 710 ELl
PT=FLOAT(IPT(I141 )
IY=IFT:( (((PT-?,OT''SCALE/CHAN:',+245. -:-ECALE)
IPT1+I)=1Y
C:ALL PLCT(I. IY, 1)

710 CONTINUE
GQTO 80

800 IF (KE' E0. KSTOP) RETURNJ

HARD t:OPV OF SCREEN PLOT

Ic70-EY.EQ.K2NDl CALL :C:RDMF
GOCTC' 1:00

IND

cHEADER OF THE -:i-REEN PLO'T IS _;ET UP

(JEFSROUTINE NU'JN'T, 'PT, TV,HNt
£'IMENS:ON IPT'51.2)
rY =255- IP T ( -:I
CALL DRAW(K. It

7 f'OA~rTV
CALL WRTS YM(C. 2!f. i::HANNEL , , 0

- LL UMBER;:72, 255.i-HAN2. 7. MCI)
CALL WRTSM1255,-f! 2 '. _c'c'RD , 7 C,
CALL. NUMER(25,255,Z,5.15.0"
';'F URN
END
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ROUIJ NE PLOTS DlATA ON N HP PLTE FRM PORT? 2

I.E., THE PRINTER PORT
C. THE RESOLUTION IS AS GOOD AS THE DATA OR 1 PART IN
C 10,000, WHICH EVER IS LESS

SUBROUTINE PLTTR(FOINTSAMPL, IUNIIT,XMIN,DIFF.NPTS:')
DIMENSION POINT(l)
CALL WHTFTS(ISTART, IFIN,NPTS)

'CCI-rCCCCCCCCICCCCCCCCC :'zCcCc:,CccccccCCccc.CCCC'CCCCC.:...
r. SET UPR X A:%I$ AND THE # OF TICK MARKS

C AND SET HP PLOTTER SCALE
CCCCCCCCCrJ:I C' 1: I:.CCCcCCcCCCCCCCCCCCCCC: : ooi:r.i ICCcCcClCCC

IF(ID. OT. :999. DV. C
IF (ID. LT. 2000: DIV=1OC..
F (I D.LT. 1000) DIV=50.

MLLT=IF!Xi 'DIV)
ISCLO=IclX(FLOAT(ISTARI )/DIV)
I SCLO= I SCL00*MULT-MLULT
ISCHI=IFIX CFLC'AT CIFIN+1 ;*DIV9'
I £CH I =(ISCHI 11 *MU-LT+MI1LT
LWRI TE(2,Z'00o ISCLO. ISI:HJ
FORMAT( 5i ', 14,, ,14,, -200o. 120C0, SRI. 5, 3;
I SCLO= 1'Si:LO+MUL7T
I SCH 1=1I I -MLLT
SEi:LC=SAMPl_*F!l'iAT( ISCLO)
SEi:HI=SAMPLFL3AT( ISCHI
I T II C. I SCHI -1I .:LO : /MULT
WPITE(2,210. ISCLO

21-1 FORMAT('::1PA,1,-00:E~T
DO 220 IIITIC
WRITE (2.*:'30-:~ MULLT

220~ :CONT I N1 E
2 30 FORMAT(' RI,,O

-.ABEL ', AXIS

WRITEI.24:.: SEICLf
240 FORMAT( ',.CiM; SCALE LABEL=~ F I.

I ENTER VALUE WHEN %E0VlE!:TEr )
WRITE!.::. 25,, ICE$1CLO

,::ALL COMN T

WRITE0l,260) SEI:HI
26C F':iRJAT(.c302ND SC:ALE L A':EL: 11(. 3, ,

t ENT7ER VALUE WHEN REQI.IE!:TEEt')
WRITE(2. 271:1 1$.;:HI

27:) FO:RMATC ' ,4 -0(::-.,-
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-4L. [CALL COMNT
342: C
:34:.; PLOT EATA ON HP
:344: C:
345: 00 400 I=ISTART,IFIN
346: CALL HMFRD(POINT(1),I,.)

WR I TE (2, :350.) 1.
:34,; :350 FORMAT(' " .4,', *,Fl2.4.'°:FPD-')

350,- 40C C, :NTINUE
351: WR ITE(2,410) I,.LCI
.:52: 41) FORMAT(' PU; PA", 14. . 12,)0); CP-1, -1I PRO. C•

354: C ENTER COMMENT FOR TOP OF PLOT
355: 1
356: 456 CALL COMNT
:357: WR I TEI. 4,10)

:-'." 50 FORMAT( 'OTYPE 1 FOR ANOTHEP LABEL LINE .
READ(1,-'.5. NO'HR

::,,' . -265 FORMAT ( 12 )

:61: IF(N0THR.El. i .) WRITE(2,47,?)
4 ,.,' 71) FF;'MAT ( " :P; PRO,o."

36 2:: IF(NOTHR. EQ. 1) G:TC-' 45"l
:36,4: C

~: : F'LT , AXIS UNITS LAEEL
366. C

F " I UNIT. EQ. 0.' 'ALL TIMIU'
.F*( IUN, "r . E'. 1 CAL TIM..

:36" IF%"UN[T.E.2) C 'ALL TIMI.2
RETURN

.:71 : END
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;GE7IT.MAC - BASED ON COPY-MAC FOUJND IN THE EOOC
;CP/M ASSEMBLY LANGUAGE PROGRAMIOINO
;0", KEN BARBIER
:OJBLISHED BY PRENTICE--HALL SPECTRUM BOOKS 1993
iMODIFIED BY ALAN FORCE APRIL-JULY 1987

SUBROUT~INE QETIT REQUIRE'D FCR REFORM. FOR 23 APR IL 1987
;DISKEVG.L1B 21 APRIL 19:37
;MUILTI-WRITE FILE :OPY PROGRAM

ASCII CHARACTERS
CP EQU 11,1H l:ARRIAGF RETURN
LF EQII OAIH ;LINE FEED
CTRLZ EQU LAH iOPERATOR INTERRUPT
SPAC El.'.I 20F ; ASCII SPACE

:..?/M1 BDOS FUNCTIONS
RCO'NF -EQU 1 REA' CON~: INTcI A REGISTER
WCONF EQU 2 iWRITE A REGISTER TO 1*1'N:
RB'.Fr EQU 10 :READ A ";,)NSOLE LINE

- -P/M DISK ACCESS FUNCTIONS
INITc' EQL' 111 :INIIALIZE BDOS FIJNCTIO1,
OFENF EQL! iS C3 !PEN cILE FUNCT ION
CLOSF EQLI 16. ; '::LOSE FILE FLINCTJ:.IN
"NDF EQU 17 :FINDr ILE FUNCTION
DELEF E 1.!U 15 ; DELETE A FILE :'tlNC -TI0N
RFADF E1iJ 20 -READ ONE REC:ORD FU-NC T I O."t
WR ITF EOL' 12 1 WRITE ONE ' ::ORD FUNCT ION
M4FEF EOU 2 2 ;CREATE FILE FUNCTION
SOMAF EQU 26 *SET 1NIA FUNCTIOIN

':F/H ADDRESSES
REIi:CT EQ U (I ;RE-Ei:;:*T r:PtM SYS7EM
DRIVE EQU 4 rCURRENT DRIVYE ECII
BOOS Ei;U 5 -SVSTEM CALL ENTF~r
MEMAX E 0.' 7 ; MSS; OF TOP OF MEMCr'~:
'rFE: E;O'J 5CH ; TRANSIENT FILE CONTROL BLO::
F C ETY E01U Tc*C8.9 -FILE TYP'E IN FCC
F,':EY EQU TFCB+12 ;FILE E(TENT IN FCB
FCBS2 EO,!L TFCS+ 14 -.3S.TEM USE IN FiC2
F':,RRC EQU TF:B+15 ;RECir, COUNIT !N FOE,
FCBCF EQ I TFCB+S32 ;. .RLREJT RECOP: IN rlCB
r'JFF El.: 30H -TPANSIlENr ?USEER
TPA El)U LOOP ; TRANSIENT FPOGRA,4 AREA

IfFIM FLAGS
:.04OK E'1j 3 :DOS RE'URN FOR ALL :
EDERI EiQU I :EDOS RETURN 1 EOF
8ROER2 E i;U- 2 :BOOS RETUJRN 2
E:DERR EQI! 255 : OSRETURN ERROR FLA:4
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;MOD OF 'i:PY.LIB ADDED TO OET 23 APRIL 1987

GETIT:: PUSH H ;':AVE ADDRESS FOR r'ASSED PARAMETER:
LDA DRIVE :SAVE INITIAL DRIVE 3ELECTED
STA DRSAV

..TARTt: CALL rCRLF ;START A NEW LINE
LXI H.SINON ;WITH A SIGN ON MESSAGE
C:ALL COM ;0
CALL TWOCR
:ALL IET ;GET THE NAMED FILE

START2: CALL CCRLF :eEGIN WRITE PORTION
DiCNE: LDA DRSAV .RE':TCPRE INITIAL DRIVE

STA DRIVE
DONE2:: LX I H, BUFFER :BUFFER ADDRESS TO HL

LXI D. '.;2.4_. ;NEED 19':77 . :VTES ADDED TO 3,9cPER
OAD E! :ADDRE':. TO 3"IP HEALEF AND IST 2 F': ENT-
SHLD ADSAV !SAVE ADDRESS OF FIRST 'ATA PO'INT

PLY H OiET ADDRESS FOR OASSED PAFAMETER
L. EA AOK,
MOV M, A

FE 1

;,DET.LIE 21 APRIL 1'987
?REA[ A PILE FROM DIS, INTO "BUFFER"

GET. LXI H.oSUFeER ;GET EI:FFE7 ' STAR-
.'HLr,  NEXT ADDRESS FOR DMA
LWXI D.TF,"S: ;SEE IF THE PILE -S rN LI:.<
mVI :, OPENF : AND OPEN FOR READ
CALL E::,:.
CPI BDERR : IT THERE:
.JNZ 13ET1 :IF YES, REAL IT I4
MVI A, )
STA AOK
!-ALL -WOCF ;17 N0- SHOW E::P:,
'ALL SF'M..G
li ".AN NO' FIND
CALL .:HOFN HW F I LE NAME

ERREX' CALL TWOCR ;ERROR EXIT TI: CP'M
REU

,IETI. ImVI A. 1
TA A%'

XRA A :ZERO RECORD COUNTE::
,TA RECCT : AND REA[ A PILE :NTC' EIFFE='

GET2: LHLE NEXT :'El KB.1 ER ADDRE':.E"

MVI C.SDMAF
CALL BDOS
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LxI D.TFC3 ;READ ONE RECORD INTO BUIFFER
MY! C,READF
CALL BDOS
CP I -DA':'K ;READ OK:

iz OET3 iYES, DO MORE
CPI BDER1 ;MAYBE. END OF FILE?
.JZ GETEXt -.Y ~ES, NO PROBELEM
CALL REMSO iNO, SHOW ERROR
imp ERREX ;AND AL.L DONE

GET3: LDA RECCt ;COUNT THE RECORD
INR
STA RECCT
LHLD NEXT !tNCFEMENT BUFFER ADDRESS Bv
LXI D 12E RECORD SIZE
DAD 0
E:;HLE' NEXT
LDA MEMAX ;POOM LEFT N FPAM?
DCR A ; lSTOP BELOW C!OP

mp H ; COMPAPE MSB
JNqZ GEr2 : OC,.INTINIJE IF NOiT EC!UmL
CALL T'4OCR -EL'E.E S~HOW 02JT CF M1EMORY
CALL SPMSr.
08B JU T OF MEMCRP'' , ,
JMF ERREX -AN6' *3TVE UJP

i'-ETF'X1: L,(1 H,SUFFEP ;WRITE ir;UT HEADER -SEE )"MSO:
MS,-JMP: MCV A. r

,Fl i:TPLZ

I H
.jv" MSGJMF

IJETEx: 'ALL i:.C: P NRLE

i: A&L 'CPDMA :FEEScRE CP'r --MA
PET

SEHOFN. L 1"3 2 APRIL :987
DISPLAY FILENAME. TYF PRO'M -RANG lENT C

SHORN: Pl -EH 9 - AVE 'tMF -ETORE fND :L-E(
PUISH H
LDA C':.8Tv SAVE PIRS' CHAF 'CF TYPE
Mov ': , A INTO 7EMPORAFY .--T)RE
XRA A :FORCE 2 TERMINATOiRS FOR
.-TA FI::ETY ?FILE NAME Ah'r
:TA FCE:EX ;FILE TYPE
LX! H, TFCB -SHOW ['15K DRIVE,'
MW"v AM
AN! OFH ;-IMU. Ti *. :'1
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JR I 40H ;CONVEpr TO ASCII
CALL Ce
mv! A".. ;SHOW 'HE Iw':LCN
CALL cc
INX H :AND SHOW THE FILE TyPE
CALL '_ONSG

LXI H.FCSTY ;RESTORE TYPE
MCIV MA

* tIVI A,' S HOW SEPARIATC$
CALL GOi~

CALL C']MSi3' ; EHOIW TYPE
POP K
PCOP ?:F:ESTc'RE AND RETURN~
PET

I^K U L E 22 APRIL 1?-:

D:SPLAY READ ERROR ME$EAOEjG_
REMSC: C:ALL TW0IC:R

C.ALL ;ptisf3
DE PRANTREAD ERRI:F ' , R. LF. C
PET

;DISPLA'v WRITE ERROR EA:
W4EMS'3: I-AL'_ rl TWI'F:

C:ALL spmsC,
FIB "PERMANENT WFITE TRROR i:F LF, )
REFr

9ISPLAY WFITE OPEN EFFI:F MESSAGE
WREIRN: CALL TWOOPR

C:ALL ':FM:0
ECt NOT OPFEN FOF WPI TE , C6,. LF.

PET

RE.' TI'r 'P/'M DMA #A'r!DE3: -0 THE rANSIENT F12FTER
L,<M~ LI D TRl FF
mvi C,SDMAF
C ALL BDO-,:

;WRTCHF.LIS AP'RIL lcE'CE7
:T'1E :HARACTEF IN RE'3I!STER A 13' CgLI TF1T TO THE CONiiLE

IY3H I-

PULSH H
MV I i*_WCONF -,THE WPITE FUt.JC'rlCN 1:- E:ELEC-Er
MOY E, A ; C:HARACTEF 10C
'L L EDC. ; OUTPULT 'y:P/r

FOF H

F'Ci "
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C '.OUT.LIB 22 APRIL 1987
:A CARRIAGE RETURN AND LINE FEED ARE SENT T .

THE CONSOLE
TWO'R: ALL CiCRLF "GIVES TWO LINES
CCRLF: MVI A,CR :TO BE PRINTED

CALL CO
MVI ALF
.1.P CO ;LEAVE OUT IF DIRECTLY ABOVE ':.0

;STRNGO.LIB 22 APRIL 1987
iA MESSAGE PPOINTED TO BY HL IS SENT TO rHE CON:W'LE
COMSG: MOV A,M ;GET CHARACTER FROM MEMOPt'

ORA A ;CHECKS FOR C TERMINATOR
RZ ; RETURN'- IF CHARACTER I. C
CALL CC ;ELSE OUTPUT THE CHARACTER
INX H ;POINT TO THE NEXT CHARA,:TER
,.iMP COM'G ;AND CONTINUE

:STAKMSG. LIE' 22 APRIL 1987
:SO POINTS TO THE NEXT INSTRUCTIION OF THE tMA[N 'DOGRAM
:WHEN A CALL IS MADE. IF 7HIS IS A D? c'"EUDO-OF WHY1-H CONTAIN.,
--HE LINE TO BE PRINTED 1T CAN 3E USED AS THE ADDRESc
5;PMSG: XTHL !EXCHANIE HL AND TOZ;

,XRA A :CLEAR FLAl*. AND ACCUMULATOR
ADD M :GET ONE CHARACTER - 0 FLAO '.E" IF ,
INX H :POINT -0 THE 4EXT CHARACTER
XTHL. :RESTORE STACK FOR
RZ ;RETJRN IF DONE
CALL Cf -ELSE DISPLAY THE ''HARACTEF
iMP .PMSG :AND CHECK THE %IEX'r ONE

;TRANSE I-; USED TO PLACE A DATA 2'iINT IIN" THE MEMORY
;LOCATION DESIGNATED 8Y REFORM FOR THE DATA POINT
TRN.B:: XCHG ;STORE DATA RETURN DD'E. IN DE PAJ-':

LHLD ADSAV :LOAD ADVRES OF NEXT DATA POINT IN L
MOV A, ;MOVE P"JINT FROM MEMc' TO A
[NX H tNrPEMENT DATA INDEX
SHLn ADSAV ;SrORE MEMORY !NDEX FOR NEX- PC'It'l
XiCHG ;MOVE DATA RE 14rUN ADJRESS E:ACH TO HL

MOV MA ;MOVE F'CINT TO MEMOP't T-1 BE FA"EE
RET

:NXTFIL READS FILENAME AND °'LACE5 Ir IN -HE FC'-
NXUFIL:: CALL SPMSO ;GET THE FILENAME

DE CR.LF. 'ENTER FILENAME',CR.LF.(:
LXI H,FCBSTR+l :F'lINT AT CHAR: ':O)UN"
MV! M, : !ERO CHAR IOUNT
DC H :FOINT AT LINE LE4.'H
MVI M,14 : !. SE7 TO Id
XCHO ;ADDRESS TC 2E .OR E.,:S
MVI C.REUFF ;READ E'lFFEP UNC-!CN
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"ALL ROOS :READ FILENAME
LX: H,FCBSTR+1 :POINT AT CHAR ~iN
NOV E,M : I PLACE IN LS8 OF CE
MYi D,O ;ZERO M!iS OF DE
DAEr D ;ADD TO FC"BSTR ArDRE^S
IN)Y 4 :POINT AT ENE O' STRING
MVI M,'!' ;:NSERT TERMINATOR

;CHECK( FOR DRIVE DES15iNATOR
LXI H,FCBSTR+3 ;CHECK 'ZNO CHAR iCF FlILENAME

oCX H :POINT A7T tST CHAR
CPJ 1:1 - 2ND CHAR A
JNZ NODSK -NO
MCIV A,M :GET DRIVE
Cp I 'A' :DRIVE A?
.JNZ EC: NC . F:
MV! A,! :CODE FP:F A

BD'. K MV! A,2 iCJDE FOR E
DSK2: INY H

IIX H P112INT AT [S.T C HAR OF FIL.ENAME

NOD9,: MVI A. Z DEFAUJLT r UtSK
NODSK2: LXI D,TIFCE'

g,-*(' POIINIT A7 TFC:T-,
NOV M,A ; DES: DNA TE DR IVSE
INX H ;POINT AT cl OF TFC D
XCHG -BAC1E TC' FILE14AME IN FCBSTF

: OUT FI.LENAME IN FCE
Mv: C. 8 ; ';ET COIJNTE;. - 8 CHAP IN FLEKAME ~0

D:M$ OV AIM : DET NEXT:HA
i H -PO~INT AT NEXT i:-.HAs,*

CR! . UP TO F ILE -"FE*
I Z PAD17 :vEEE';, F.ILL I14 .ACEc.

I.Pi :END OF FILE*IAME^
i PACIT -YES'. FILL IN SPACES;

(C:HO NEITrHER, F' [NT AT BYTE IN FE
OV M A ;CHAR INT-1 FCB Fl-FE:

INX H :.t)INT AT NEX T B:YTE OF 1-CB
4 Ci :-'ilN'r BA':I, Ti: PFLENA'ME

DCR c:DE :RIMINT C-;:'JNTER
JN 7' GET ANOiTHER CH4Ar-

m1ov A.1 :NEXT CHAR A .

ANZ PAD2 :N 0, c L L T YC W I.H FP E S

PUT~vP: IN) F -POJINT AT 1[El :-AR OF~ T'Y'E
LXI D, FCEBrv !Fi-'tNr D'E fiT Tfcc- IN FEE
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PUT2: MOY AM :3ET CHAR
CPI .,. END OF FILENAME?
JZ ZEROS ; YES . TYPE COMPLETE
INX H rNEX7 CHAR
XCHO ;POINT AT FCB
MOY M.A iCHAR INTO TI-T3 OF FC'
ZNX H ;NEXT SYTE OF Fr.*

imp PUT2

PUJT SPASES INTO DLANKS OF Fl -Pg
PADIT: %'CHO ;POINT AT NEXT BYTE OJF FCB
BLNFKS: MVI M,81PAC

INX H -,NEXT BYTE
DCR, c: COI.INTER -1
JNZ SLNKS
XCHI3 ;r-')1NT AT TYPE
E.1 x H ORSN7
NOY A,M
CPI **.

J7 .UTTYF
;NO TYPE SIVEN -PAD WITH -PCES

PAD2: LXI H,FCBTY
MVI C, 3l ;SET lip COUNTER

P A D2 MVI M,SPAC
INX H

.JNZ PAD3

ZERO) FC F12-15 *.
ZEROS, LXI H.FCBEX :POIMIT AT FCB12

MVI C.4
ZEFC'1: MVI M,o

DCP r
JNZ ZERO!
LXI H FCBI:P ;POINT AT rF'2B32
MVI M
RET

*FAM.LIB 22 APRIL 1987
-c:AM VAR IA2,LE:; AND 8BUFrERS
IN2UF: r. ":LINE INPUT EI.FFER
ORSAV: DS ;CURRENT rRIVE ATJ ENTRY
RECT: DS 1 ;TOTAL PE:ORDS REA /,IR'rE

MTAY.: DS -; SAVE L :~rr OUN:iI
4EXT:. o5 2 :NEXAT £IA ADDRES!S-

".*:;I :'s. :,-AVE RETURN AriDRES FF':,M S-1
AJSAV: ES -. AVE ADDPE!': 3, NEXr :*Ar POI14
FCSSTF: rDS I - ;3TORE FOF "IllENAME
040k: DS 1 ; S'ORE FOR FILE FOUND FL#M.
SINON: DI? 'TRANSLATION OF :5C DA-A F-:: PLO- '. i:,'F, ,C

F'OM HERE TO : CP IS SU.FFER S FACE
.':. 26£5: LSE THI E BUFFEP t"O.R :31, PRCOIRAM

END
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:,'YJRSOR.MAC 20 MAY 1987
UPDATED li JULY 19.'-7 TO IN~CLUIDE HP PLOTTER RO~jl INrEE.
!1l SPLAY PRCiCESS,,OR ArZFESSES

21.AsEs E1,0 OFOH r: STANDARD CASE ADDRE:'-E;
AI E'?U BASE+5 :ACKNOWLELISE INPUT FORT

LO EQU BASE+6 ; LOW EYTE OUTPUT PORT
HE EIQU BA,-E+7 ;HI BYTE OUTPUIT PORT
] 0TL ElQU OFEH : INTERRUPT CONTROLLER F'OR-

FPROGRAM CONSTANTS
LENGTH EQU 2C
PCODE EQU 1101 loICS :CODE T0 DPAW VERT LINE
ECODE EQU llo010' ;C:;ODE TO ERASE VERT LINE
F ii;DE E'UL !(I IC I XO1B ; CODE TO PLOT PO'IN T

ERA.'E ROUT INE - ERASES 1ILD CURSOR: AND REFLA,2E3 POIN"T
O~N S'PECTRLUt

ERAcSE:: M~VI 4, ECOEIE ;0ET ERAS:E ;O!_iDE ANI STORE Fi-'F, "::UTPUT
SA HIC0:'D

CALL ::'ODOU T

MYI A, FCO:DE ;GET COD~rE "0 PI. OT P- It :!it
_To HICADI
>:RA A ; ZERO A F')R -: ,CiDE
STA H11-002

LDA f v:riORD! :OET v IXJi1PINA E
AD! lo &:AJS OFFS'ET
':,T . YC:C.,-ICiRD

;DRAW ROUTINE - DiRAW*-; NEW C1:.l,_IR Ar-TEP ':T:'R 114':
xANE f COO:Fr!NATES 'SENT cROM FC-PTCANj Ppl:'3PAm

DRAV: : MVI A rCi':CCDE ;GET nF4W CODE FiO'- ::IR,-:IOF
STA h I f CID I

A E' X FF,,iM MEMC:

IN) HpFI' AT

A N 1 ZEE::, mLL SUT L':B
.'A XHIEIT

DC.X H
Ic"HO -P:N-':~ OT

MOV AIM -ET Y
tC4A0JIS- ':FFEET OF: i*I!PE:-Ic

'HOi
IV, LENC:.TH ..'E' 0:.FSCIR LENiTP

HM H0DE2

APPENDIX 31



:CO0U" - PUTS VARIABLES IN B-C REGISTER FOR OUTFUT
CODOUT: LDA XHIBIT ;GE7 XE

MOV E:.A
LDA HICODI !OET OPCODE
ADD B -AND PUT X- IN FOR 3UTPUT
mOv R,A MOVE TO 3 FOR OUTPUT
LDA XCOORD iGET X
MOV C.A iMOVE TO C FOR OUTPUT
CALL SEND
LDA HICOD2
MCV E. A
LDA YCOOLI
MOV C. A

;SEND ROUTINE OUTPUTS TO DISPLAY PRO'ESSOF
.EN.: MVI A. 10 ;PREPARE FO INrERRUFT

OUT  ICTL ; CONTROLLER FOR POLLIN
' A!T: IN ICTL ;READ INTERRUPT STATUS

ANI I ;CHECK THE lNT 3 BIT
.-.Z WAIT ;LOOP IF Nor SE'
IN AC1K : TURN OFF THE :NTERRUI=T
MOV A.11 !!:END THE LQ SYTE
_U'jr  LO
MOv A's ;END THE HI BYTE
OUT HI
RET

VAR I AELE:
MOVNUM: ["-; i :INCREMENT F4CTOR
XCOtRD: '- I :X7-XO OF ) COORDINAT-
XHIBIT: DS 1 ;LSE IS X8 ,F c OORL
YCOORB: DS I ;Y7-YO OF YC:'uicRIINATE
q:COr': OS 1 ;HI EYTE OF V'-T )PCODE
LOCODI: D3 1 ;LOW EYTE OF 16T '0r'CODE
HI"OD2: E"!.=' t ;HI BY'E O F -1D rF'PCCOE
LOCO'2: D; 1 -LOW BYTE OF 2ND OPC':E

ENO
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:I-P.MAC - USED TO0 PLOT ON HP7475A
RCl-ONF EQU I ;READ A -.HARACTER

Ip EQU 'ODH
LF EGLI OAF
Il~CONF EQU 2 ;CONSOLE WRITE FUNMTON
HPBYT EQU 5 ; OUTPUT FUNC TI ON SENDSE :lT RS2 32
. 5O E2 U 5 ;CPM O~UTPUT FU.NCTION
RB001 EQL' 0 :RESCOTS SYSTEM
REI ' FF EQU i;FUIfJcON TC READ CONSOLE BUFFER
ETY EQU :3 :LABEL TERM! NATOF

:EITER AND PLOT LABEL
CDMNT:: "ALL SpMSrl3

DE ;F. LF, ENTEP LABEL-40 CHARAC:TER MAX! .CR, LFl,
LXI H.MCHAR1K
lV v' I M:ZERO CHAFR COUNT
Dcx H ;POINT AT LINE LENGTH
MV! M. 30 ~AND SET TO 30
XCH3 -MCHAR ADDRESS~ TO DE
MV! i:,RBUFF ;READ El'FFER F2Ni"TI'JN
CALL. BDOE !READ A LI1NE
LXI H,MCHAR+I ;POINT 4T CHAF :O!YNT
MCIV E,M & PUT TN LSE OF DE
MYI :11 :1. MSE irF rlE
DAD rl ;ADD TC' ADDRESS IN HL
?NX H -PnOINr AT THE END C.F 3TR'Nf*
MYi M.0' :INSERT TERMINATOF

:E"ID A LtAB2EL '1O THE HP
HPM'313. CALL HP INS

_i -, MC PAP 2 ;PC[Nr A' THE START i.F THE LAEEL
HF'CIi MOV'~ A, M : GET C:HAR

JRA A !SEE IF :T r; 0
LAD ;AND FINIY-f 'F r

4.LL I:T0HP ; OR SENE _HA -R C 1

INY H ;POINT AT THE NEYT CHAS,
.Ip HPO'JT

LAVT: CALL HF [NE !FINIS3H LAEEL AND !:Tn'RE -HE FE-11
ET)_ '

PET

INSTRUCTION 'O HF' 0. OTTEF
(MENS: :THL :EXCHA.NC-E H,. mN T':'E

XRA A -CLEAP. FLACE: AND ACClJM'.LMOlF
mi11 A.M :GET A CHAPAC-EP FLAI .:'7-T 7F ':

IOPI

APPENDIX 33



INX H ,POINT TO NEXT CHAR
XTHL IRESTORE STAI FOR RETURN
RZ :RETURN IF DONE
CALL CTOHP SEND CHARACTER TO HP PLOTTEP
JMP HPINS

;CHARACTER TO HP PLOTTER
rTOHP: PUSH E

PUSH r
PUSH H
MVI .c:,HPBYT
MOV E,A ;CHAR TO E FOR OUTPUT
CALL BDOS ;OUTPUT TO CPiM
POP H
PO.P
POP B
RET

;THIS PRINTs rHE Ftpr$ ":NE IN THE PIOGRAM AFTER 'rHE rALL
;ON THE SCREEN
3SP.-: XTHL ;EXCHANGE HL AND TOS

XRA A :CLEAR FLAG- Ar AC':'J.IULATO,
ADD h ;GET A CHARACTER
INX H !POINT AT THE NEXT CHARACTEF
X"HL "  :RESET TOS AND HL
RZ :RETURN IF DONE
CALL c':
,jmp sPMS-G

-THIS ri:.urINE SENO1S THE ETY CHAAr"rER
PRFT,:: CALL HFIN";

-B EIX "!:"
RET

;7HE CHARACTER IN REGIsrrER A IS 3EN" TO THE ,-fRFEi
CO: PUSH E

09YSH I
PUSH H
MV! -,WCrINF ;SELECT WRI'E F'.'PIC'I|:N
MoV E. A .A"R 1':
CALL Elf':
POP H
POP I
POF E
RET

MASV:: CALL HPIN''.
DE " :',Pl 1 5, 3!!'%: .:, 10. - ' Z-, PA I -1. -, • P-!!, -1. 3;"

c E "LBMASS UNITS. ET,• '-;P' F, 1.:-, :2 SF:!
RET
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T7-MuI: :C"ALL HPINS

DE 'LBNANOSECONrI', ETX, '$P- PA':., 12;SR:-!'
RET

TIUl:: CALL HP I~

DE: LEM ICR'ISEC'JND$-, ETX. PAE;I' C . 1C.l; SR '
REr

TIMU2:: CALL HFIN-3

D 1 'LBMILLP?.E'::cNDS'.ErX, *SP,PA'*M, '-,:~R;'

PET

tl: -AR: DS 33 ; START OF LABEL BUFFEF

END

BLOCK DATA :OMBL1K
C'JoMMCiN/SHARE9/ 'XM II'!. :' F, FTl
END

L:_. APLT.'- '11, CcIMELk , B: OVLA V, CUF.E- ip, 4p? E:. pM!j -L ~:PL'TL326, E: tFW FORL L, , SAFLT2'v/E
B: F I AWi :APLI-IT !S-AF LT2
,: ( = . _
ERA !-AFL:r.F OF

L:C APLCT'1, COMELi,, :OVLAi, :.E-!T, 3: HMUTTLI 3,B: AFI2,,:QRLIE/:,3APLI'Tt,
EPA '-:APL f-,r. EL
EF A 3 ~A PL T.el
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