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Abstract

Computer programming, system development and analysis
efforts during this contract were carried out in support of the
Halogen Occultation Experiment (HALOE) at NASA/Langley. Support
in the major areas of data acquisition and monitoring, data
reduction and system development are described along with a brief
explanation of the HALOE project. Documented listings of major

software are located in the appendix.
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SECTION 1 - INTRODUCTION

Support of the Halogen Occultation Experiment (HALOE) during
this level-of-effort contract consisted of computer programming,

system design, data acquisition, data reduction and data analysis

efforts.

HALOE is briefly described in Section 2 of this final
report. Section 3 covers computer programming developments.
Section 4 describes data acquisition support. System design is
reviewed in Section 5, and Section 6 covers data reduction and

data analysis support. Listings of programs are in the appendix.




SECTION 2 - HALOE

The objective of the Halogen Occultation Experiment is to
measure trace constituents of the upper atmosphere to determine
the mechanism of ozone depletion. The HALOE instrument was
designed to measure these gases using a solar occultation
technique. Utilizing four gas correlation and four bolometer
channels, the HALOE instrument will view the sun during orbital
sunrise and sunset events to measure the spectral occultation
caused by ozone, water vapor, nitrogen dioxide, carbon dioxide,
hydrogen fluoride, hydrogen chloride, methane and nitric oxide.
Knowledge of the distribution of these gases on a global level
over a long period of time should provide the means to better
understand the mechanism of ozone depletion. HALOE will be one
of Ten instruments on UARS (Upper Atmosphere Research Satellite)

currently scheduled for launch aboard the space shuttle from KSC

in 1991.
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SECTION 3 - SOFTWARE DEVELOPMENT

A number of computer programs were developed under this
contract to support the testing and characterization of the HALOE
instrument. A variety of computer systems and languages were
used to accomplish these tasks. Computer hardware included HP-
1000, IBM-XT and CDC Cyber computers. Computer languages
utilized were FORTRAN, PASCAL, FORTH and IBM assembler.

The HALOE black body life test was supported with the
development of a program called "HPLOT" on the CDC NOS
facility. "HPLOT" (written in FORTRAN 5) plots the various black
body parameters against the PRT (platinum resistance thermometer)
and tabulates daily averages of all the parameters (see appendix
for program listing and sample output).

"HARP" was developed on the HP1000O in FORTRAN to aid in the
analysis of HALOE test data tapes. HARP will process data
directly from tape or from disc files previously derived from
test tapes. Data windowing features allow the user to select
time segments for processing and/or archival to disc. Annotate
records can be searched in a forward or reverse direction to
locate significant events for processing. Plot files containing
selected parameters can be created for another program "UPLOT" to
plot on the HP pen plotter, or on the CRT. A statistics option
allows the user to select parameters for statistical analysis and
tabulation.

Using Turbo Pascal on an IBM-XT fitted with a Lab Master

card, software was developed to acquire data from the HALOE GCETS



(Gas Correlation Electronic Test Set).

Several versions of this software were created to acgquire
data for IFOV, balance-linearity, spectral response and NO noise
tests. Data acquired by these programs was written to disc
files. Plotter programs were developed to generate plots of the
data on an HP pen plotter connected to an IEEE-488 card in the
IBM-XT. LaRCNET was used to transfer some of these data files to
NOS for analysis by the HALOE science team.

During this contract, work was begun on software which will
monitor the HALOE data stream on a real time basis. Data will be
transferred from the HPl000 to the IBM-XT over an IEEE-488 bus
(HPIB) and displayed on a color monitor in color coded form. Red
or yellow will indicate out-of-limit conditions, while green or
white will indicate acceptable values. The computer language
"FORTH" was used to develop the communications between the HP1000
and the IBM, and Turbo Pascal was used to write the display
software for the IBM. Listings and sample output from some of
the significant pieces of software are contained in the appendix

to this report.




SECTION 4 - DATA ACQUISITION

Data acquisition support activities were performed under

this contract for the following specialized tests of the HALOE

instrument: IFOV, balance-linearity, spectral response and NO

noise testing.

For the IFOV tests, measurements were made in azimuth and

elevation for the gas correlation channels: HCl, HF, CHy, NO

(both gas and vacuum) and for the bolometer channels: Hy0, CO5y,

NO,, O3. Results were tabulated and plotted immediately
following each elevation or azimuth test (see sample plot).

Balance~-linearity test data were acquired in a similar

manner. To determine the linearity of each channel, correlation

coefficients were calculated and printed out immediately
following each test. Test data were also sent to the CDC NOS
facility for further evaluation. Data was acquired for these
tests using software developed under this contract (described
elsewhere in this document) on an IBM-XT fitted with a Tecmar
Master data acquisition card.

NO noise testing was accomplished by monitoring the NO
channels (vac. & gas) during a series of manipulations of the
instrument and associated equipment in the clean room.

Data acquisition efforts for the spectral response tests
involved the use of additional software and hardware. 1In

addition to the Lab Master software and hardware for data

Lab

acquisition from the GCETS, the IBM-XT needed to communicate with

the CD2A compudrive. This RS232 communications allowed the IBM-




XT to detect when the spectrometer changed wavelength. Each step
in wavelength was then used to trigger the acquisition of data
from the GCETS. Data, including the wavelength, was then saved
to disc for immediate processing after each spectral test. Plots
were generated with the IBM and an HP pen plotter. The data was
also sent to ACD using LaRCnet for further study by the science

team (see sample spectral response plot and the data acquisition

block diagram which follow).
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SECTION 5 ~ SYSTEM DESIGN

Considerable effort was made during this contract to design
and implement a system for quick-look data reduction during the
remaining testing at Langley and during satellite integration and
testing when HALOE is installed on UARS (Upper Atmosphere
Research Satellite). The attached block diagrams show the
hardware configuration which was proposed and which will be
assembled, tested and utilized under a subsequent contract. Some
of the software requirements for this system were partially
completed during this contract and will be finished early in the
new contract period. Other system development work was done in
the evaluation of an automated test control system. Although
insufficient time and resources were available to fully design
and implement such a system, a useful subset was designed and
implemented on the HP1000 IETS. This system involved the use of
FORTH (a computer language). FORTH facilitated the construction
of commands and combinations of commands which could be issued to
the HALOE instrument during tests. (These efforts were done

under a separate STX contract and were accomplished by Milton

Fabert).
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SECTION 6 - DATA REDUCTION & ANALYSIS

Data reduction and analysis efforts under this contract were
largely concerned with the HALOE blackbody life tests. The HPLOT
program described elsewhere in this report (and documented in the
appendix) was utilized to evaluate, primarily through plot
generation, a considerable quantity of HALOE blackbody test data.

HALOE instrument test data tapes were processed using the
CDC NOS facility. Utilizing software developed by STX personnel
under other contracts, a large number of tapes were converted
into data files which were then used to generate a wide variety
of plots. These plots were instrumental in the timely evaluation

of HALOE EMI and thermal vacuum test data.



Program Name:

Function:

Description:

Use:

APPENDIX A - HARP

HARP (HALOE Analysis and Reduction Program)

HARP is designed to facilitate the processing of
HALOE test data tapes for performance verification

and characterization of the HALOE instrument.

HARP is a segmented program written in Fortran on
an HP-1000 computer. At various stages of
development and usage, HARP has had segments which
were used to plot parameters on different output
devices, to do Fourier analysis and to calculate
statistical values such as mean and standard
deviation for data taken at different "cal-wheel"

positions.

HARP is invoked on an HP-1000 by typing HARP. The
program is menu driven and will offer the user
flexibility in determining input and output files
and plotter devices. The windowing technique
offered by HARP greatly facilitates the selection
and processing of parameters of interest from the

HALLOE data stream during times of interest.
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PROGRAM HARPC O, HALDE ANGLYSIS AND REDUCTION PROGRAM <270%19.1340:
PROGRAM HAME: HARRP

WEITTEHN EBY WILLIAM L ECMOMDS
STH CORPORATION

HASR EXT 37&1
STH 885 0214

HARF CHALOE AMNALY SIS AND REDUCTION PROGRAM » 12 THE EBAasSE
SEGMEHT OF A SYSTEM OF SOFTUWARE DESIGHED TO AHALYZE aND REDULCE
HALOE TEST DAaTA TAPES, THIS BASE SEGMEHTY ¢ REFERRED TO a2 Harp:
I EXECUTED OHLY 0OHCE. IT7 Calls THE MalH SEGMENT (HARPO:» TO
DISPLAY THE OPTIOH MENU aMD FROCESS WHATEYVER TASKS THE USER
SELECTS., SEE THE LISTIHG FOR HARFPG FOR A BRIEF DESCRIPTION
OF 175 FEATURES.

IMTEGER HRRFPO{L3)

COMMONAKYZS IVDTOT, 2000, HIBDOSGO, IVDTROE 2, MHECS, 2008, 50 183584 3,
#HPTC 1A 2, IDCHT, ISTCE Y, TETCA 1, MOHC 4, 167,
HIDHC 1S, ITYPC1GE ), IFREQC1E ), KMINC 162, XMAKC 1S 2, HFTE
A, BUMEO 16 ), SUMK2I 14D

COMMOMN LUT.LULOG, LUIN,LUWIN, HTHRP, INBUFCID:, LEBUFC1S 00, LUFR

STHRUCTURE OF YARIABLE DEFIMITION TaABLE <WDTD
THDTOI,IDYy I=1 TO 7 ID = ID OF ASECCIATED PARAMETER
INDTEY, 10 NIBBLE TABLE FOINTER
IvpTS 2,10 LIMIT TABLE IHNDEX
IVOTCZ, 10 DESCRIFPTION IXDEX
IVDT(4, 12 RUMEBER OF OCCURANCESS MAJOR FRAME
IVDTCS, 13 ETART BIT WITHIM HIBBLE
IVWRT(8, 1) LENGTH YBITS
IVDTCV, 12 COHMVERSION EQUATION #

4

oo u

HIEBDCIVDTO1,IDy2 - POINTS TO FIRST QUCURANCE  OF PaRGMETER ID
MIBDC IVMDTCT1,ID2+1 ) TO HIBROIVDTO , ID2+IVDTC4, 1D 0-1 3 POINT
TO SUCCESIVE QCCUREAHCES OF ZamE

PHECT, ID3 — MHEC4,IDY CONTAINMS HNeME OF PARAMETER 1D

COMMON JEHGA IENG

COMMON AIDATAIBUFCZSS ), IFLAG, IBTIMCE S, ISTATO 1 0, TaNREC 24 2, TFWRI § 2
«, ITYPE

COMMONASLLAGLD ALAGCI &2

LOnIchl IEQF, LAGC

DoUBLE PRECISION®E <MEAM. VAR, S0, SUNE, SIMESZ, DIFF

ORIGINAL PAGE IS
OF POOR QUALITY




FEGE o HaRF GFTE: LY P24 FMOOTUE., 15 #Mayv

LOGICAL LAGT
DATA HARFP O "HRRFO 7.

RIS A
0 3

[

S0 0

0 T GET INPUT STRING IF ANy
EE

a3

5 CALL GETSTOIMBUF, 1O, ILQG)

o

IYDTHOY d=2HVYA
IVDTH 2 3=2HRD
IVDTH'ﬁl-dHEF
IVDTHO4 d=2H

R 8 Y

[Ny VI
YRR S X RS B v Y

_ﬂ&

& IVDTHCS »=2H

T IVOTHCG 1=2H

T CALL LGBUFCLBUF, 1510

Va2 LUPR=5 P DEFAULT DQUTPUT IS5 TO PRINTER
73 DO 108 I=1,14

T4 100 IFREQLI d»=0

v CALL SEGLDCHARPO, IRTH)

Ve LOADR MEHU SEGHMENT HaRPO

7y EHD

FTH4: COMPILER: HP32834 REY.2130 ¢81G716 3

S

kMO WARMINGS 4%  HNO ERRORS %% FROGRAM &24

ORIGINAL PAGE IS
OF POOR QUALITY
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BLOCK DAaTa DLA

COMMON LUT, LULOG, LUTIN, LUWIH, HTAP, IRBUFC 10, LBUFCISI 0, LUFR
COMMONAEMGAIENG

COMMON AIDAT/IBUFCZS6 ), IFLAG, IBTIMIS 5, ISTATCi 0y, IANHKS 24 3, IPWR: 4 7
%, ITYPE

COMMONADISPA IDDC 100>, IDDSC 10y, IDDHMOS, &0

COMMONALLAGCALAGCO1E)

ATl IENG/2/

EHD

PSRN A A 0]

AR N VAR SR 52 Rt Bch |

o
ot B Gl P e

-

COMPILER: HF32334 REY.Z130 8107160

i
=
o

i MO WARMINGE +%  HNO ERRORS FROGRAM: CHOHE COMMOH i526
BLOCE COMMON LLAGC SIZE: 16

sk COMMON DISP SIZE: 148

s
I

ELOCK COMMON IDAT SIZE: o2

bod
L
f]

CEOCOMMON EHG SIZE: i

ORIGINAL PAGE IS
OF POOR QUALITY

|




FEGE i FTH, OaF T Lyl S50 arm WED. ., 20 MAaY , 1987
2 FEMACHYZ, 0
3 FFILESCZ, 40
4 PROGRAM HARPOCS,922, MENU SEGHMENT FOR HARP <851010, 0905
b COMMOM “EHGS IENG
) COMMON LUT,LULOG, LUIN, LUNIH,HTAP, INBUFCTG , LEUFS IS 00, LUFR
7 COMMON SBYZ/DRTC 186384 PHPTC1E:, IDEMT, ISTO A, IETOG >, MON: 3,152,
= #IDHCT1S 3, ITYPO1G ), IFREAS 18, ¥MINC 1A ), SPMAXKCTA X, HRFTS
o #, SUMKO IS D, SUMK2016 2
10 ¢
ti COMMONAYDTAIVDTC?, 2000, NIBDCSQO >, IVDRTHIE 2, MHNEC4, 200
1 COMMONASTDATAIBUFC256 ), IFLAG, IBTIMCE X, ISTATC1Q), IANHEC 24 2, IPWRC S
132 *, ITYPE
14 C
12 0 LU 41 = COMMAND FILE {IF ANY 2 CLUT
ig LU 2 = TAPE UNIT {LUIN
iv C LU 40 = DISK FILE < IF ANY:» CLUIN?
i3 © Ly 42 = WIHDOW FILE CLUWIND
L= B
20 C
21 LOGIcAal 1EOF
2 DOUBLE PRECISIOH#Z XMEAM,VAR, SD, SUMK, SUMXZ,DIFF
23 C
24 DIMENSION HNAMCe 2, ISTARI 4 ), TEND 4 ), ISTM(G 2, IETML &5, ITRBUFL &1,
25 #ITIMEC13, ITINSC132,ITRUZK G 2, ISCALSIR Y, IC{ 16D
26 DIMEMSION JTIMSCTF ), NEMOC4), IDESCC 1O
27 INTEGER HARPICLI ), HARPZ( 3
28 EGUIVALENCECJTIMSC1 3, ITIMS{ 123
= IHTEGER CKTHM
a0 DIMENSION MPTSC18), INOTE(IR
31 DATA HAMA "WINDOW: :22°/
22 aTa  HaRPiA THARFY 7/
a3 DRTA HARPZ2. "HARPZ
34 DATA ISCALSA 'SCALES T
35 DATa ISTARS STARTING '/
37 DATA IEHDA ENDING
K-
29 C HraRFO IS THE MENU SEGMENT OF HARF: GEHERAL ANALYSIS FROGRAN
40 FOR HALOE. WHEN PROGRAM HARP IS RUN, THE FIRST SEGHMEHT LOADED
41 0 HWILL BE HakRPO0O. YARIOUS HMENU ITEHM:Z CaAN THEHW BE EXECUTED TO
42 L SELECT THE INPUT DATAR FILE, SELECT A TIME WINDOW, =ELECT
43 PARAMETERS TO PROCESS AHND DETERMIHE WHAT CALCULATIOHNS AND PLOTS
44 2 HRE DESIRED.
G L
& O
47 LUT=L0GSLU IDUM) I GET LU OF TERMIHAL
4.3 LUPR=&
45 HPTs=1A334 I SET DEFRULT HNUMBER PTS PER PARAGMETER
=4 IDCNT=0
=1 DREMCUHIT=20,FILE=IYDTH, I0STAT=10%, ERR=5
HE CALL RBVYDT 20D
=3 CLOSECZO0)
54 O
55O READ IN SCALE FACTORS ORIGINAL PAGE IS
ST OF POOR QUALITY
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T S 0T

10
2010

5 LY I F:50 AM WED., 24 MaY

DPENCUNIT=20,FILE=15CALS ERR=6, I0STAT=105 >
Chall RWECLI{20,-1D
CLOSECZ20)

GaTotra
WRITESLULGG, 21002103, IVYDTH

5TaOP

WRITECLULOG, 21000105, ISCALS

STOP

CONTIHUE

IFCILOG . NE. 03THEN ! SEE IF WE'RE USING A DIZK COMMAND
LUT=41 P YES, . USE LU 41 (ARBITHAEY #2
OPEHCLUT, IOSTAT=105,ERR=1933, FILE=INELUF )

ENDIF

LULOG=LOGLUCIDUM) VSET QUTPUT TO TERMIMAL
WRITECLULOG,2009) PoDO YO WANT TO SELECT IHFUT FILE?

FORMATC" DO YOU WANT TO SELECT AN IHPUT FILE? Yo/H")
READCLUT, 2001 2TANS

IFCIANS . EQ. THY >GOTQ100 PIF YES, GO TQ FILE SELECTION ROUTIHNE

DISPLRY MENU AND INPUT SELECTION

WRITECLULOG,2000)
FORMAT(// * 1 = SELECT NEW INPUT FILE MNAME OR UNIT .
* " 2 = SELECT TINE WINHDOW "/
# " 3 = SELECT FARWMETERS o/
* " 4 = GEMERATE PLOTS "~
* "5 = TIME SERIES AMALYSIS "/
* " & = SEARCH ANHOTATE RECORDS »/
* " 7 = PRINT SELECTED PARAMETERS "/
* "8 = STATISTICS "
G " 9 = PROCESS BY PARAMETER YaLUE®/
* " 10 = EXECUTE A COMMAHD FILE®,.,
* " 11 = SPECIFY OUTPUT LOG DEYICE LU",/
# " 12 = MAKE TREND SHAP-SHQT *,/,
# "3 o= QUIT Mo

READCLUT, #,END=15 »IANS

GOTOC100,200,300,400,500,500,700,200,300,1000,1100,124G0,

#13002IRNS
CLOSECLUT 2
LUT=LOGLUCIDUMS
GOTOi4

SELECT INFUT FILE NAME OR UNIT

WRITECLULOG, 20105 P CHOOSE DISK OR TAFE IHPUT
FORMBTC" EMTER T FOR TAPE OR D FOR DISK IHPUT FILE "0
READCLUT, 2001 2IANS
ORIGINAL PAGE IS
OF POOR QUALITY
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HaRPO  OPTS:  L¥I §:50 AM WED., 20 May , 1387

FORMATO AT 3

Do 101 I=1,8

IBTIMCI >=0

IFCIRNS  HME AHT . AND, TANS  HE . 1HD DTHEH
WRITECLULOG, 2002

GOTON

ENDIF

FORMATL Y INCORRECT RESPONSE M2

CLOSECLUIND P CLOSE WHATEYER WAS OPEN IF AHYTHING
CLOSECLUWINS ! CLOSE WHATEYER WIHDOW FILE Wns OFEH
IF{IANS EG.1HT > THEN

LUIN=2 POINPUT WILL COME FROM THPE UNIT

WRITECLULOG,2005)

FORMATC" DO YOU WANT TO USE THE ALTERNATE TAPE DRIWE? % HNX"D
READCLUT, 2001 )IANS

IFCIANS  EG, THY JLUIN=9

NTAP=5 ! SET FLAG TO FORCE REaD BY REDAT OM 13T CalL
OPENMCLUIN, IOSTAT=I0S5,ERR=1938)

LUWIN = LUIH ! DEFAULT WINDOW FILE IS5 THE IHWPUT FILE
ELSE

GET HAME OF INPUT DISK FILE

WRITECLULOG,2003)

FORMATL " ENTER NAME OF INPUT FILE <T&R22 "I
READCLUT, 2004 YHAM

FORMATC ERZ2

LUTH=4( P ARBITRARY UNIT HUNBER

OPENCLUIN, IOSTAT=10%,ERR=1337 , FILE=HAM)

LUOWIN=LUIN ! DEFAULT WINDOW FILE IS INFUT FILE
ENDIF

GOTOI !} END OF OPTIOHN 1

SZELECT TIME WINDOW AND CREATE WINDOW FILE

COMTINUE

WRITECLULOG,2019)

FORMAT? " REWIND THE INPUT FILE? Y/N")

READILUT, 2001 YTANS

IFC TANS,EQG. THY DREWINDCLUIND

WRITECLULOG,2020) .

FORMATC " DO YOU WANT TO SPECIFY START & STOP TIMES <Y /Hi"»
READCLUT, 2001 YIANS

IFC TANS . EQ. 1HN)GOTO250 ! PROCESS FROM CURRENT TIME
CONTINUE

CALL GETIM{LUT,LULOG, ISTAR, ISTM, IER

IFCIER.EQ. 0)GOT0205

WRITECLULOG, 2021

CKRIGINAL PAGE IS
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FuGE 4 HakPd arTs: LY¥I Z:50 Al WED., 20 HMay

67 23021 FORMATO" DO YOU WANHT TO RE-ENTER (YASHI?HD

55 READCLUT, 2001 DIANS

&3 IF{InHS . EG, THY 2GOTO204

7 GaTOd P ABORT THIZ OPTION
71 203 COMTINUE

I CrLL GETIMCLUT, LULOG, IEHND, TETHM, IERD

HOW PUT START AND STOP TIMES IHTO Eda COMMON ARRAYS I3T & IET

Dy B A

DO 208 I=1,86
ISTOId=ISTHM{ I
b=R1123 IETCI=IETMI I
CALL REDAT(IEQOF, 1) I READ FIRST RECORD
IFCIEOF DTHEHN
WRITECLULOG,2032)
GOTGH
EHDIF
IFCIER.E@. 02GOTO280
WRITECLULOG, 20212
READCLUT, 2001 >IANS
IFCIANS ., E@, tHY )GOTOZ205
GOTGI I aBoRT
254 WRITECLULOG, 20257
2025 FORMATC" DO YOU WANT TO EXTRACT DATA STARTIHG AT ", ..
«" CURRENT POSITIOHN OF INPUT FILE? (YAMDX"D

w0 0 00 00 00 00 00 C0 00 00 0 g ) gl s

R GG — o 00 R B Gl PO D D0 T O e ) PO

PO LT [0 cd b i ok aed e aab nob ok bud ek b web Meb Ad vk e b b b b vh aad oaly eh i b el b e hab ek el

a READILUT, 2001 > IANS
) IFCIANS . EQ.THNXGOTOL ' ARBORT
e po 252 I=1,6
93 232 ISTM{I >=IBTIMCI >
T MRITECLULOG,2026)
7 2026 FORMATC"™ ENTER HUMBER OF HOURS,MIHUTES & SECE TO PROCESSM, ./,
93 #" IWN THE FORM HH,.MM,SS (THREE INTEGERS SEPERATED BY COMMAS ™)
99 o
0 READCLUT, % 2IHR,MH, 15EC
8 Call REDAT{IEODOF, 1) I REARD FIRST RECORD
az IF{ IEOF JTHEN
203 WMRITECLULGG, 20320
204 20322 FORMATO" INPUT FILE AT EOF, ABORTING ")
205 GOTOH
26 ENDIF
207 DO 260 I=1,¢
202 260 ISTM{TI 0=1BTIMCI )
209 SEC=15EC
2114 CALL ARDTIMCISTM, IHR,MN, BEC,IETM) PCALCULATE EHDIHG TIME
211 C©
212 MRITECLULGG,2029)
Z13 20273 FORMATC" START, STOP TIMES @ ", 432
214 °
215 CRLL CHYTH.ISTM, ITIMED
218 WRITECLULOG,2036ITINE
217 Coll CHYTM{IETHM, ITIME
215 WRITECLULOG,20363ITINME CKIGINAL PAGE IS
213 2038 FORMATOZ2K,13A2) OF POOR QUALITY
220 2840 COMTIHNUE
221 28% WRITECLULOG, 20302
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FORMaTC" DO YOU WANT TO SPECIFY HAME OF WINDOW FILE(YAHI®)
READCLUT, 2001 YIANS

IFC IS . EQ. THHIGOTO288

WRITECLULOG, 20310

FORMATY " ENTER WINDOW FILE HAME (&AZ")D
READCLUT, 2004 dNaM

LUWIN=C

IFCLUWINL.ER . 42 O0THEHN

WRITECLULGG, 2037

FORMATL" APPEND TO WINDOW FILE IN USE? Yo/N "2
READCLUT, 2001 dIANS

IFCIANS . E@, THY XGOTOZ89

CLOSECLUWIND

ELSE
LUNIN=42 P IN ANY EVENT, A HEW WINDOW FILE Is LU 42

DPENCLUWIN, IOSTAT=10S,ERR=293,FILE=HAM, STATUS= "UHKHOWH " 3
ENDIF

ChLL SEEK{ISTHM, IERRD
IFCIERR.GT. 02GOTO299
Call REDATCIEOQOF, 09 I ZERQO INDICATES ALL RECORD TYPES
IF{ IEQF »GOTO295
IF(CETHMCIBTINM, IETM 32287, 287, 295
WRITECLUWIN,ERR=299)>ITYPE, IPWR, IBTINM, IBUF, IDUM, TANHE, ISTAT
WRITECLULOG,2049)
FORMATY " STORING DATA IN WIKDOW FILE®)
GOTO238
REWINDY LUWIHNSY
GOTOd
WRITECLULDOG,2035IERR,LUWIN
FORMATL " ERRORS® ",I1S5," ON LU# ",I52
GOTO1

MaXP=1&

CALL PRAMSCMAXP, IERD

CRLL XTRAC(ED ! EXTRALT SELECTED vALUES
IFCIER.HE. 0>GOTOH

INSERT DISFLAY OF PARRMETERS CHOSEN HERE. .

GOTO1

e " v v _— - A" T BS Mt b ot Tn o . o T T T TS WY S e e e s o Gt R WS M o i e ek LAl o e o b Mam o o e o o

CONTINUE
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SRANARNE:
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WD WD nD D D A D gy 0000 00 D0 00 OO 00 D

DO w0 e G Ry~ a1 0~ O
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e C:.

LS SRR Y I LU A% B AN I L LN B (N (S OV I DR RS O SR 1 8 UM L
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of ad Gl Gl e ) ] ad G} e} b (o) L] L G
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Fi0o4a
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iHEF G GRFTS: Lyl 5150 Al WED., 24 Mavy o, i

LX)
FaOK}
By

CAall SEGLDY HARPi, IERR)

GOTOH

COMT INUE

CrLL SEGLD{HARPZ, IERR

IFCIERR.NE. 0OWRITECLULOG, 501 JIERR

FORMAT. " ERROR SCHEDULING HARFZ SEGMENT, ERR#= " I%S)
GaTo

CONTIHNUE

WRITECLULOG, 5001

FORMAT! " FORWARD OR REVERSE SEARCH? (FARJ" D
RERDCLUT, 2001 DIANS

IFCIANS  ER ., THRIGOTOSS5G0

IF{IANS . NE, 1HF DTHEN

WRITE(LULOG,5002)

FORMATC " INVALID RESPONSE!I")

GoTO

EHDIF .
READCLUIN,EHD=6099,ERR=6098ITYPE, { INBUF{ I3, I=1,4), IETIN
CAaLL CHYTMCOIBTIM, ITIMED
WRITECLULOG,B50032ITIME

IFCIFBREKCKK XY, 602, 1

IFCITYPE  NE.335G0OT0601

BACKSPACECLUIND

READCLUINOITYPE, CINBUF{I2,I=1,4),IBTIM, INOTE
Call CHYTMCIBTIM, ITIME?
WRITECLULOG,60032ITIME, INOTE

GOTOA 01

WRITECLULOG, "¢" END OF INPUT FILE"> >
GOoTO1

WRITECLULOG, ‘<" ERROR ON INPUT FILE®":»")
GOTO1

BRCKSPACE(LUIND
BRCKSPACECLUIND

READCLUIN,END=6093,ERR=6098)ITYPE, CINBUF{I3,I=1,4>,IETIM, INGTE

IFCIFBRKCKK I, 6502,
IFCITYPE . HE.35G0OT05500

CALlL CHYTHMCIBTIM, ITIME)
WRITECLULOG,6003>ITIME, IHOTE

GOTO8500
FORMATC 1K, 1282, 24, 38AR2)
CONTINUE

ISEC=0

WRITE(LULOG,70107)

FORMAT A/, " 1 = SELECT PRINT FREGUENCY "../,
" 2 = PRINT SELECTED PARAMETERS ./,
#¢ 2 = PRINT IN SELECTED DISPLAY FORMAT",.,
= RETURMN TO MAIN MENU")

READCLUT, * dIANS

IFCICHKCIRNG, 1,43)0701,702,701
GOTOCF100,7200,7300,1)IAKS
WRITECLULOG,7011)

FORMARTC" ENTER PRINT FRERUENCY 7,7,
" 1 = EYERY SECONDY,/,
w2 = EVERY 2 SECOHDS.. .ETC.")

ORIGINAL PATT I8
OF POOR QUALITY
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Faan
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260040
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FORMATC /74" 1

READCLUT, #2IANS

HARF O UFPTS: LY 1 g:30 AN WED., 20 MAyY L, 1387

READCLUT, «>ITDEL
GOTOV OO

COMTINUE
MaxFReE=1
MAXF=14&
CaLL PRAMS{MAKP, IERD
ChRLL XTRACCMAXFRG Y
LG 706 KK=1,IDCNT

IC KK =1

DO 703 Kk=1,86
ITBUF(KK>=I8T <KK?
ITBUZCKK I=TETC(KK )

CALL CHYTMSITBUF,ITIMS)
Chal.L CHYTMIITBUZ, ITIMED
WRITE(LUPR,7000> ITIMS,

#*COMOMOKK, LL Y,KK=1,43,LL=1, IDCHT >

ILIHE=Q

ILTHE=ILIHE+1

IFCILIME.GT.505G0OTO7 04

THR=0

MH=40

SEC=FLOAT(ISEC %1, 024

Call ADTIMCITBUF, THR,MN, SEC,ITBUZD

Chll CHYTMLITBUZ2,ITIMS

WRITECLUPR, 7001 DJTIMS, {(DATCINDS ICINP Y, NP> 3, HP=1, IDCNT
FORMATO THT, 4/, 27K, 13A2, 77, 14K, 160 2K, 9R2 D))
FORMAT{ 1, 7A2,1X,16E10. 4>

DO 710 Kk=1, IDCNT
ICCKKI=ICCKKI+ITDEL*MAXFRE
IFCICCKK . GT. . HNPTCKK 2 2GOTOH
COMTINUE

ISEC=ISEC+ITDEL

IFCIFBRRCKL 31,705, 1

COHNTIHUE
CALL RDISP

COMTIHUE

CRLL PRDS{IEOFD

IF{IEOF »GOTON

IFCITDEL.GT . 1 O)CALL SKIPYCLUIM, ITDEL, TEOF, LULOG HTAR
IFCIEQF 2GOTO!

IFCIFBREKCKL 21,7301, 1

COHTIHUE

JFIR=0 I SET FLAG 7O ACRUIRE BEGIH TIME
CALCULATE YARIOUS STATISTICAL YALUES
WRITECLULOG,B8000)

STATS ON AlLL SCIEHCE DATA ", S,
STATS ON SELECTED FARAMETERS ", .,
RETURH TO MAIK MEHNLT)D

ioH

Hn 2
3

GOTOCB100,8200,1)I1ANS
COMTIHUE I STATS ON ALL SCIENCE DATA
IDCHT=12
ORIGINAL P£TE W
OF POOR QUALITY.
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435
435
437

438

441
441

HARF O

IDHO T o=
IDHC 2=
IDHC 3 0=
TDOHC 4 5=

IDHCB 2=

5 Lyl

o]
T
i

IDGETCIHHOY
IDGETCBHHODY
ICGETC8HHCLY
IDGET{SHHCLDY
IDGETCSHHFY
IDGET(BHHFDY

(R4}

1)

o

ol
o
fn)
fam]

o]

=

fay]

[ax]

e

o

[ RN

[2y]

r3

[

433 &

IDHY Y 3= IDGET{BHCH4Y
IDHCZ )= IDGET{BHCH4DY
IDHL9 )= TDGET{SHO3Y
IDNCYI OO=IDGET(GHTOZV
IDHC 1L x=IDGET{ 3HNOZY
IDHC1 2 3=1DGETC 8HHZOY
DO 307 I=y,12
ChLL IDMOWCID
IFREQ( I »=8
MPTSH To=0
COMTIHUE
CoTO308
CALL PRAaMES(16, IERD
IFCIER.HE., 0)GOTOD!Y
CONTINUE
DO 209 I=1,I1DCHT
SUMKC I =0,
SUMY CI3=0,0
NMIHST 3=1 ., 0E20
AMAEE I y=~1 E20
MPTSCI »=0
CONTINUE
CALL REDATCIEQF, 1)
IFCIEQF >GQTO820
IFCJFIR.EG, 0OTHEN
JFIR=1
DO B17 K=1,48
ISTHC K »=IBTIM{K )
EHMDIF I ACGUIRE BEGIHMING TIHE
DO 215 K=1, IDCNT
DO 216 L=1,IFREQCK
ID=TDHC KD
ICHTR=0
IDAT=IGETCID, L, ICHTR, V)
SUMECK 3=3UMKK d+V
SUNKZ(K y=SUMKBZ{K D+#y
IFCY VLT XMINCK 2 XMING K )=
IFCY ., GT . XMARCK D IXMAR K 3=V
CONTIHNUE
MPTSCK =MPTSCK 3+ IFREQGCK >
CONTIHUE
HPTS=NFPTS+2 | HNUMBER OF POIHTE SUMMED S0 FAR
IF{IFBREKCKK »820,810,820
COMTINUE
IFIHPTS . EQ., G )THEN
WRITECLULOG, 8005
FORMaTO" NO DATA OR EQF EHCOUMTERED IN IHPUT FILE":
GOTOH
ENDIF

.v.\_,..w..w..w..v.5‘,.\,..,.‘_,.‘,.‘_,
*x
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i‘t‘—"tGE 3 HARP O OPTE LYl Z:50 A WED., 20 May , 1387
442 Lo 22t K=1,5
443 221 IETMCE >=IBTIMCK?
444 CALL CHYTMCISTM,ITIMS)
445 CALL CHYTMCIETHM,ITIME?
d44c WRITECLULOG,B8001 0ITIMS, ITIME
I 447 2001 FORMATO /" START @ ", 13A2,5K," STOP 1+ ", 1372,
443 IFCLUPR,HE, 0 )THEN
443 WRITE(LUPR, "T1HY > )
450 WRITE(LUPR,8001ITINS,ITINME
451 WRITE{LUPR.3002)
452 EHMDIF
4353 WRITECLULOG, 8002
454 2002 FORMATH SO HAME MINIMUM e TMUM FIRK-MIN",

A1)
J T LN e

= # " MEAN YRERIANCE 3TD DEY #PTS MASD
DO a30 I=1,I0DCHT
PTS=FLOAT(MPTSC T >
AMEAH=SUMKC( T D A/PTS
YAR=(PTI*SUMKZ{ T )=SUMMO T 3#SUMKC T 30 CiPTS-1 ., DUX*PTS 2
1 IF(VAR.GT. 0. 0>5D=DSARTI VAR
DIFF=¥MAXCT )-¥MINCI)
IFIDIFF,EQ. 0, 0)THEN
Vak=0.,0
Sh=0.10
EWHDIF
WRITECLULOG, 8003 (MONC JJ, To, dd=1,85, {MIH(I 5, KMad 13, DIFF, SMEAN
* LVAR,3D,MPTSCI >
IF(LUPR . HE. OOWRITECLUPR, 8003 2CMOMHC JJ, T2, Jud=1, 42, AMINCT 2, SM&KEIT o,
*+DIFF, SMEAN, VAR, SD.MPTS(I >
20a03 FORMATC(I1X,4A2,5¢E10.6 ,1¥2,E10,.6,1I8)
230 CONTIHUE
GOTOH
28 CONTIHUE
WRITE{LULOG,B8004>I058
475 20064 FORMAT. " ERECOR # ",I5," ON WIHDOW FILE "3

L v}

e O 0 U LR

RN AR NS A - LA

,
s OOs X0 s O 0% 1
LA e G P

v

S e -
g

pf Pl w0l 00 ) O

£3 Bt By B A

€L

47 GOTO1
477 204 CONTINUE
475 WRITECLULOG,S001 )
479 401 FORMATC " DO wOU WAMT To PROCESS BY PARAMETER WalugE?",
420 */ 0" CFQR Cal-WHEEL, 1FQY, ZPECTRAL RESPOMIE ETC., 2y
421 READILUT, 2001 )IANS
432 IFCIAMS  EQ. THHXGOTO!
433 901 Coll GETIMCLUT,LULQG, ISTAR,ISTH, IER
435 IFCIER.NE.O0)XTHEN
325 WRITECLULOGG, 20210
438 READCLUT, 2001 YIANS
457 IFCIANS EQ. THH IGOTOT
438 GOTO901
459 ENDIF
G494 ChAlLL REDAT{IEOF, 1>
432 WRITECLULOG, 2032) ORIGINAL PAGE 1S
e il & 1. ¢ !
453 catol ’ OF POOR QUALITY
494 ERDIF
495 CHll SEEKCISTM, IERE D
494 IF{IERR . HNE.DJGOTO9093
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543
504
S05
546
307
508

Py

i

[S1 RIS
oy
- 2 AL
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R RS R I DU LV VIS L0 T % B G B
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=

[RER SRS RN S A (S B B B B B B o B

b G O Ged G Tl G ) G 0] G B oR

if

Y

2003

414
D004

A0

930

2099

Q2002

1000

1001

100z

HARF OFTE: LY 150 A WED., 20

MAXP=23

CALL PRAMSE MAKP, TERD
IF{ IER.HE. 0)GOTO1
WRITECLULOG, 2003 )

FORMATS " ENTER NAME OF PaRAMETER FOR STUDRYY, ./,
#*"C33  FOR CAL WHEEL; STATUSZ FOR IFQY,SPECTRAL RESPOMSEY »

READCLUT, 2004 YNEMO

TDHUM=IDGET{NEMO »

IFCIDHNUMY910,910,920

WRITECLULOG,9004)

FORMATC" HOT WHAT I WAS LOCQKIMG FIR..."
GOTOH

DO 2330 I=1, IDCHT

HFaR=1
IF{IDHUM.EQ, IDNC I 2GaTOISg
CONTIHUE

TDCHT=IDCNT+1

IDH{ IDCHT >=1DNUM
DO 3232 I=1,4
MOHCK, IDCHT >=HEMOC I
CONTINUE
HPAR=IDCHT

CONTINUE
WRITECLULOG,3010)

FORMATC" ENTER SHORT DESCRIPTIWE MAME FOR PARAMETER™, .,

READILUT, 2011 >IDESC
FORMATC10R2D
WRITECLULOG,2012)

** SUCH AS: SLIT POSITION OR WAVEHUMBER OR CAL POSITION ETC. ">

FORMATC" ENTER # OF SECONDS <MRJOR FRAMES ) OF DATA TO ", .,

*" PROCESS AT EACH LEVEL OF THE PARAMETER")

FEADCLUT, # DNFRAN
MRITECLULOG,90132

FORMATCY ENTER MINIMUM # SECOHDS ACCEPTIBLE AT EACH LEVEL"D

READILUT, « DMINF
WRITECLULOG,2014)
FORMAT( " ENTER MAXIMUM # LEVELS T PROCESS")
READCLUT, * 3MyVAL
CALL PMETCHFRAM,MINF,HPar Myal  LUPR, IDES
GOTo1
WRITECLULOG,Q00231ERR
GOTOM
FURMATC" ERROR #",15)
CONTIHUE
WRITECLULOG, 1001 )

!
(o=

ST
PR =

FORMATC" DO ¥0U WANT TO EXECUTE A COMMAMD FILE?

READCLUT, 2001 >IANS
IF{IANS . EQ, tHN)GOTO!

WRITECLULOG,1002)

FORMATS " ENTER NAME OF COMMAND FILE"?
READCLUT, 2004 )NAN

CLOSECLUT

LUT=41

OPERCLUT, IOSTAT=105,ERR=1939, FILE=NA&M »
GOTO

A-14
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CONTIHUE
WRITECLULOG, 1101 )
FORMATC” DO YOU WANT TO CHANGE THE LIST LU? CY¥s/H3")
READCLUT, 2001 )IANS
IFCIANS . EQ, tHNGOTO
WRITECLULOG, 1102
FORMATC" ENTER LU {&=PRINTER, 1 DR 12 = SCREEN, 0 =
READCLUT, « 3L ULCG
GOTN1
CONMTINUE I TREHND SHAP-SHOT
WRITECLULOG, 1201 >
FORMAT(" DO YOU WANT TO SAYVE A SHAP-SHOT? Y N" 3
READCLUT, 2001 >IANS
IFCIANS . HE, THY DGOTO1
WRITECLULOG,1202)
FORMATC "ENTER TREND FILE HAME" 3
READCLUT, 2004 dHaM
OPENCUNIT=20, 10STAT=105,ERR=1239, FILE=NAM)
RERDL 20, ERR=1299,END=1204
GOTO1203

MRITECEU,ERR=1299)ITYPE,IPMR,IBTIN,IBUF,IDUH,IQHHK,IETQT

CLOSE(20)

LOTO

WRITECLULOG, 12332105, HaM
FORMATC" ERROR # ",IS5." 0OM FILE "LERZD)
CLOSEC20)

GATOY

STGP

LUT=LOGLUC IDUM ) P RESET LUT TO TERMIMAL
WRITECLULOG, 21005105, NAM

cOTO

LUT=L0GLUC IDUM )

WRITECLULOG, 21012105

GOTOM

LUT=LO0GLUY IDUM

WRITECLULOG, 21022105
GOToH

FORMATCY ERROR # *,15,24," FILE NAaME :*.&az)
FORMAT." ERROR # ",I5,.2K," WITH MAGC TaFE "
FORMAT{" ERROR # ", I5." WITH COMMAND FILE "3
EHD

COMPILER: HP92834 REY.2130 48107167

HO WAKHINGS +% NO ERRORS #% FROGRaM: 4231 COMMON

OKIGIMAL PAGE IS
OF POOR QUALITY;
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FEMACEYZ, 02
SUBROUTINE PMETCHFRAM, MINF, HPAR, MYAL, IPRT ., IDESC, 153TH
COMMONSIDATAIBUFCZ2S6 ), IFLAG, IBTIMCG X, ISTATC 10, IAMHKC 24 3, IPWR 4
COMMON LUT,LULGG, LUIN,LUWIN,HTAP, INBUFC 1O, LBUFC 15103, LUPR
COMMON A~RYZADATC18384 D, HPTO1E 2, IDCHT, ISTIA Y, IETCE D, MO 4,18,
*IDHC1SD, ITYPC1S6), IFREQC 15 ), SUMLZI 16, NPTS
d, IUMKC 15 2, SMEANC 14
DIMENSION IDESCCYO02,ISTM(SY, ITRUFCI3 ), PMEANCTIED
LOGICAL IEQF
DOUBLE PRECISION®E XMEAN, VAR, 5D, 5UMK, SUMK2, DIFF

L7y

DIMENSION MPTS{24 ), HAMP(S )

C
[

C THIS ROUTIHE PROCESSES DATa AT TIMES WHEN SOME WalLUE SUCH

C AS CAL WHEEL POSITION IS5 CONSTANT, sLIT POSITION OR SPECTRAL
C WAYELENGTH ARE TWO OTHER TYPES OF PARAMETERS WHICH CANW BE

- FROCESSED WITH THIS ROUTIHE,

o

C HFRAM = DEZIRED HUMEBER OF FRAMES OF DATA AT EACH LEYEL OR

o YALUE OF PARAMETER <Cal WHEEL POSITION ETC. 3

i MIMF = MINIMUM NUMBER OF FRAMES SCCEPTIBLE AT EaCH LEVEL

e HFRE = 1D HUMBER OF PARAMETER BEING STUDIED

o Myal = MAXIMUM HUMBER OF LEYELS TO STUDY

C IPRT = PRINT FLAG < 0= HNQ PRINTOUT, OTHERWISE PRINT

C

e

CRLL CHYTMCISTM, ITBUF S
WRITECIPRT, 1102 21TRBUF, IDESC
1102 FORMATOIHT 13X, 1382, 108, 10R2)
WRITE(LULOG,1103)
1103 FORMATO" DO YOU WANT TO CREATE A PLOT FILE? Y/N"D
RERDCLUT, 1104 2IANS
1104 FORMATCAT D
IFCIANS B, 1HY YTHEN
WRITECLULOG, 1105)
1145 FORMAT." EMTER HAME OF P
READCLUT, 1106 sHAMF
ii0s FORMAT(SAZ
IPFLAG=1
CPEHC 20, FILE=NAMP,ERR=1120)
BTIM= ISTMLZO+ISTHM(3 %60, . +ISTMI4 230040,
WRITECZO, 1121 0IDENT, ISTMCE ), ISTHAS ), BTIN, COMON. T, J3, I=1 .40, =]
#, TIDCHT 2
1121 FORMATOIZ,2IS5.F10.3,684R820
ELSE
IPFLAG=(
EMDIF
WRITECIPRT, 1100 (MONCKK, T, KK=1,40,1=1,ICCHT?
1100 FORMATY AOLARLTFUSA2, 10800
NYWAaL=9
DO S KL=1.,#&
ISTOKL »=IBTIMCKLD
5 COMNTIHUE
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IFCHYal  EG.MYAaLl ) GOTO234
HYAL = HWal +1
IFRaM=1{ I LOCAL COUNTER FOR # FRaMES &7 CURRENT LEYEL
po 10 I=1,IDCNHT
SUMMC T =0,
SUMK2ZCI =0,
AMEANLI T 2 =6,
AMING T a=1  EZ20
AMAKCI ) =-1 E20
MPTS(T >=0
CONTINUE
ICHTRE=0
IPAR=IDH{HPAR>
IDAT=IGET. IPAR, 1, ICHNTR, V)
YAl =Y
DATC IHDCNVYAL , HFaR 1 =Y I GET HPARE PRARAMETER
DO 100 K=1, IDCHT
IFCIDHIK Y EQ. IPARIGOTOI OO0
DO 90 L=1, IFREG(K?
IG=I0HIK?
ICHTR=(
IDAT=IGET ID, L, ICHTR, V2
SUMECE »=8UMMIK )+Y
SUMKZIK I=SUMKECK 2+VwY
IFCY LT, XMIMOK 2 0MINCK 2=Y
IFCY BT EMAKCK 2 34MAR. K )=y
CONMTINUE
MPTS(K »=MPTS(K >+ IFREQCK 2
CONTINUE
IFRAM=IFFRAM+1
IF{IFRAN . EG.NFRaM 2GOTG200
Chall REDATLIEGF, 1)
IFY IEQF »)THEN
WRITECLULOG, 1000
FORMATC® EOQF ENCOUNTERED IW IHPUT FILE"D
EHDIF
ICHTR=g
IDAT=IGETLIPAR, 1, ICHTR, V2
IFLY  EQ VAL OYGOTO2 0
IF{IFRAM . GT . MINF 2GOT0200 it FINISHED THIS LEWEL
WRITECLULOG, 1001 )IFRAM, VAL POHOT ENQUGH POINTS
FORMATO" FOUND ONLY ",IS," FEAMES AT LEVEL =",E1Z2.4)
NWaL =NVAL-1
GOTOY
CONTINUE
bo 210 kKL=1,86
IETCKL »=IBTIMCKL )
COMTINUE b GET ENDING TIME
DO 220 I= §,IDCHT
IFCIDNC L 2 . EQ.IPAR2GOTO220
FTS=FLOATIMPTS I 3
AMEANS I y=SUMKC I )APTS
PMEANC I d=xXMEANC T »
MER=CPTSRSUMNKE. T 2~SUMEC T a#3UMKC T 2 0 CdPRTS~1 . DO xPTS 2

INITIALIZE 3UM TO ZERO
IHNITIALIZE sUM ¥ SGUARED TO o,
IHIT SUM OF 30URRES

INIT MIN YALUES

ITHIT MAX YALUEZ

INIT HUMBRER OF PTS FOR EmCH ID

N T oy

A-17




14 PHET @

li:" AGE =

IFCIEQF »GOTO230
ICHTR=0
IDAT=IGETC IFAR, 1, ICNTR, ¥
IF{Y . EQ,YAL YGOTO225
YAal=Y
GATO
=30 CLOSEL 20
RETURH
20 WRITECLULDG, 1119
3 FUORMATC"ERROR OPENING PLOT FILE")
RETURHN
EHD

sk
Gof td DF DI B3 RSP PO BRI PI ORI PRI RY e e

P = o 00 OG0 D O R G PO -

=g =

TH4x COMPILER: HP92334 REY.2130 (8107156

#k MO WARMINGS *%  NO ERRORS %% PROGRaM: 12

il
o
o

A-18
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T5: LYI G150 AN WED.,

i

a3 IFCVAR.GT . 0.D0OD>THEN
7G4 SU=DIARTIVAR)
7us5 ELSE
706 SD=g. 0
FO7F DIFF=XMAXI T 3=-XMIHC I
yag ¢ IFCDIFF.E@, 0, 2THEN
Foa oo YAR=0.0
S1a O Sh=0.40
11 EHDIF
viz SUMM( T 2=5D
Fi3 220 CONTINUE
714 IFCIPFLAG . HNE. 0)
715 “WRITECZOGIBTIM, {PHEANCK », E={, IDONT
716 IFILUPR .NE., 0D
v AURITECLUPR, 101 00CCHMEANCK ), SUMKCK 73, K=1, IDCNT >
3 10810 FORMATU1X,14EF9.4))
3 725 CONTINUE
& CrLlL REDATCIEGF, 1)

COMMOM:

1T

3



'%gaE iS5 FTH. GRTS L1 2:50 A WED., 20 HaY L 1387
z SUBROUTINE ADTIM: ISTM, IHR,HN, SEC.IETHD
] DIMENSION ISTMCE)Y, IETMCED
= ISEC=3EC POTRIMHCATE YalLUE OF SECOHDS

REEC=SEC-FLORT( ISEC)

JEEC=RSEC*1 00

IETHO 1) = ISTMC1 3+ JSEC I SET EMDING .01 SEC
ICARY=IETM: 154100

IETMC 1 )=MODCIETMC 1 D, 300

TO STERTING WAl

[ O PR 7% ST 7S Y S
5]

(8 BRI U BN BV B R N S B Bt )
OO JEVu I v s BN B a4

' IETMC2) = ISTM(2)+ISEC+ICARY !ADD SECONDS TO STARTING SECS
42 ICARY = TETMCZ)/60 P CALCULARTE CARRY FOR MINUTES
743 IETMCZY = MODCIETMIZ2),600 FoMOD MINUTES TO INSURE < 60
744 IETMC3Y = ISTM(3) + MN + ICARY ! CALCULATE MINUTES
' Y45 ICARY = IETHC3 /60 P CALCULATE CARRY FOR HOURS

Y46 IETM({3S> = MODC(IETM(3),600 P ADJUST MINUTES < &0
747 IETMC4) = ISTMC(4) + IHR + ICARY ! CALCULATE HOURS
' V4R ICARY = IETMI{4)/24 b CALCULATE CARRY FOR DRYS
¥4 IETMC4)> = MODCIETMO 4,240 PO INSURE THAT HOURS{24
FE0 IETM(S) = I8TMCS) + ICARY | CALCULATE ENDING DAY
.?’51 I¥MOD = 365 I SET # DAYS IH YEAR
TE2 IFCMODJISTMOG),4) . EQ, D) I¥MOD= 3266 I CHECK FOR LEaF YEAaR
753 ICARY = IETMCSIAIYMOD ! CALCULATE YEAR CARRY
Y54 IETMCE)Y = ISTM(6) + ICaRY P EHDING YEAR
' FES RETURHN
7o5 EHD

FTHa4< COMPILER: HP32334 REY.2130 (3107160

4 HO WARNINGS 4% NO ERRORS #% PROGRAM: 17

=}
[ex)

COMMON: CHONE »

ORIGINAL PAGE IS
OF POOR QUALITY

A-19
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iPTS: Lyl Z:50 a0

X
[ K1
i
-
Tl
!

FTH4y COMPILER: HPI2334 REY. 2130 (2810716

wck MO WARHIHGES #+  NO ERRORS % PROGREAM:

A-20

WED.,, 20 MaAY

COMMON .

’

G, PIOHK

OV OFEMACKYZ, 02

Fgst- SUBROUTINE IDMOVYIID)

TEI COMMION ARYZ/DATC16384 5, HPTO 162, IDCHT, IST (&5, IET
7ea #IDHOIE ), ITYPUIE ), IFREGC & 2, KMIMNC 160, XMARCTIE 2, HPTS
71 *, SUMHKL 16, SUMK20162

vaE COMMONAYDTAIVDTC?, 2002, HIBDCSOD Y, IVDTHN B 3, MNEC(4,200 2
FH3 0O 10 1=1.,4

¥og 14 MOMC T, ID »=MHE{ I, IDNCID )

765 RETURH

-1 END

L HOME

"

4,182,



FTHN. OPTE: LYI 2:50 Al WED., 20 HMAaY

X
[}
T

. 1387

T

IDA = IDAY - IDY(IMMD

IFCIDYCIMHD  GT.310IDA = IDA - IaD
IM = IMSCIMHD

RETURH

END

N G Pl e oD 00 ) O

FET SUBROUTINE JULINC 1DAY, IVR.IM, IDA
7ES DIMEMSION IMSC123, IDY( 130
' 7E9 INTEGER®4 IM, IMS
e DETA IMS 4 JAN FEB MAR APR MAY JUMEJULYAUG SEPTOCT HOY DEC
77 DaTA IDY ~0,31,59,90,120,151,181,212,2432,273,304, 334, 365/
l??g 1ab = 0
7V IFCIDAY.LT.S502G0 TO 5
77 1ADD = MODS IYR,4)
""*= 1FC IADD . EQ@. 02IAD = 1
FVE S DO 10 I=2,13
77 IDC = IDYCI) + IAD
b IFC IDaY . LE. IDCOGO TO 20
l 7F9 10 CONT IHUE
FEG 20 IHN=1~1
. 78
75

o
—f
=
P

, COMPILER: HP32834 REY.2130 (2107182

w4 HO WARNINGS %%  HQ ERROIRS %% PROGRAM 1EF COMMON: O HOHE S

o

d
N
-
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SUBROUTINE SKIPY{LUIN,ITDEL, IEQF,LULCG, NTRP >

SKIP RECORDS IN THE INPUT FILE
LOGICAL IEQF

ITER=ITDEL-1

DO 0 I=1,ITER
READCLUIN,END=20,ERR=30, IOSTAT=1IERR )
COHTIHUE

HTAP=5

CAlLL REDAT{IEOF, 1D

IEOF=,FALSE,

RETURN

IEQF=,TRUE.

RETURHN

WRITECLULOG,100031IERR

FORMAT! " ERROR # ", IS.," ON INPUT FILE ">
RETURN

EHD

COMPILER: HP32834 REY.2130 (2107162

HO WARHINGE #% HNO ERRORS #*x% PROGRAM:

o0
£

COMMON: <HOKED

CRISTTAL PAGE 13
“' POOR QUALITY,

A-22
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i3 FTH, OPTS: LYl

SUBROUTINE PRDS

C DUMMY SUBROUTIME
RETURN
EHD

HO WARMIHGS 4%  HNO ERRORS #*

. COMPILER: HP92834 REV.2130 (210715

PROGRAM:

A-23

COMMON

CHIOHE 3




FAGE 20 FTH. GRTS: LY I 250 Al WED., 20 MAY , 1537

B BLOCK DATA HADAT
' 209 COMMONATDATAIBUFC 2560, IFLAG, IBTIMOS 3, ISTATOI OO, TANHKC 24 5, IPUR{4 2
S0 #, ITYPE
211 CUMMONAENGA TERG
212 COMMON/DISP/ IDDC1 00, IDDSCTI O, IDDHM(G, 60
' 213 DATA TENGA/2/
14 END

'FTHciiﬂi COMPILER: HP92834 REY. 2130 (2107167

#%  HO WARNINGS ##% NO ERRORS % FROGRAM: {HONED COMMON . CHOME S
BELOCK COMMON DISP SIZE: 1456

LOCK COMMON EMNG SIZE: i

bl

BLOCK COMMON IDAT S5IZE: 302

ORIGINAL PAGE 13
COF POOR QUALITY
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FTH, (SERRE LYl 8:50 AR WED., 204 May , 987

SUBROUTINE RDISP, READ DISPLAY FORMAT FILE CWLED
DIMEMSION IFILE(S)

COMMON/MONTR/ ITCLS, ITLEN, ISBUF( 320

COMMON/YDT, IVDTCT, 2000, HIBDCSO0 Y, IVDTHNCE 3, MNEC 4, 200
COMMONADISP/ IDDC1OG), IDDSC10), IDDHMCS, 6

COMMON LUT,LULOG, LUIN,LUWIN,NTAP, INBUFC102, LBUFL 1510, LUPR
COMMOMAMSK/ MASK{16)

DATA IFILESS :bGSz2 v

MRIDD = 100
LUBD = 20
LULDIR = 21
CALL FMTDR{LULOG,LUDIR, IDDHM

WRITE{LULOG, "<" ENTER DISPLAY FORMAT #: _"5')
READCLUT, % ,ERR=1)IDN

IFCICHKCIDM, Y, 7021,2,1

CONTINUE

IFCIDH.NE.73G0 TO 22

CLOSECLUDIR)

WRITECLULOG, "¢" ENTER HAME OF FILE: _"»")

READCLUT, "(3AR2> " IFILE(I)Y, I=1,32
GO TO 33

DO 3 I=1,86

IFILECI»=IDDHNM{I,IDN>

COMTIHUE
OPENCUNIT=LUBD, FILE=IFILE, IOSTAT=15TAT,ERR=9910)
REWIND LUBD
DO S I=1,MHIDD

READCLUBD, # , END=A31DD( I 2
CLOSECLUBD>
CLOSECLUDIR?
RETURN
WRITECLULOG, "¢" ERROR OPENING 7 ,E8a423° 3CIDDHMCI, IDNDY, I=1.6)
EHD

COMPILER: HP22834 REY.2130 (2107167

M3 WARMINGS 4%« HO ERRORS =% FROGRAM: 294 COMMON: 1526
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FTH. FTS: L¥1 2:30 Al WED.,

SUBROUTINE FMTORCLULOG, LUDIR, IDIRD, DISPLAY

DIMENSION IDIRCE,6), INAMCO I

DAaTAa IHAM/EHFMDIR

OPENCUNIT=LUDIR, FILE=INAM, IOSTAT=12TAT ,ERR=

REWIHD LUDIR
READ{LUDIR X CIDIRCJ, K3, d=1,62,K=1,62

DO 10 K=1,86

20 May¥ o,

TLM FORMAT

990

WRITECLULOG, "{I4,1X,6A22 M, (IDIRCJ, K2, d=1,86

CONTINUE

WRITE(LULOG, <" 7 ENTER DISPLRY FILE HAME">7)

RETURN

CONTINUE

WRITECLULOG, "¢" ERROR OFPENING FMT DIR") 2
RETURH

ERND

COMPILER: HP92834 REY.2130 (23107ie>

MO WARNIHGS #% HNQO ERRORS #% PROGRAM: 3

on

A-26
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FEMACHEYZ, 00
SUBROUTINE PRAMS{MAKP,IER)D
DIMENSION NEMOL 4), IHELPC2)
COMMON ~XYZ2/DAT 16384 X, HPTC16 ), IDCHT, ISTCA ), TETLB I, MOHC S, 16 1,
#IDHC 16, ITYPC16), IFREBL 16), XMINC 162, XMAKC 162, HPTS
A, SUMKI 15 Y, SUMX2¢ 162
COMMON LUT,LULOG, LUIN,LUWIN,NTAP, INBUFC10, LBUF(131 05, LUFR
COMMONAIDAT/IBUFC 256 ), IFLAG, IBTIM(E 2, ISTATC10), IANHKCZ4 7, IPWR 4
*, ITYPE
COMMONAYDTAIVDTL? . 200, NIBDCSO0), IVDTH(B Y, MHEC 4,200
DATA IHELP, "HELP '/
IER=10
IF{IDCHT.NE.O>THEHN I DISPLAY PARAGME ALREADY CHOZEM
DO 100 KL=1,IDCNT '
WRITECLULOG, 1001 D{MONCK, KLY, K=1,4>
100 CONTIHUE
1001 FORMATOIX, 4R20
HPTS=16384,1DCNT
WRITECLULOG, 1002
1002 FORMATC" THESE ARE THE CURRENT FARAMETERS, DO wvOou ", ,
#" WISH TO ENTER A MNEW SET? (Y~ /HI"2
READLLUT, "¢Aal )" dIANS
IF{ IANS.EQ. 1HHN YRETURN
EHDIF
240 IDCHT=1
301 IDCHT=IDCHT+1
IFCIDCHT.GT . MAXP OGOTO3S50
205 WRITECLIWLOG, 30002
I000 FORMATC" ENTER PARAMETER HNAME,HELP 0OR STOF"?2
READCLUT, 2004 YNEMO
2004 FORMATCERZ)D

IFENEMOC 1 ) EQ. 2HST . AND, NEMOC 2 . EQ ., 2HOF OGOTD3IS 0
IFSNEMOC 1), NE. 2HHE . OR . NEMOC 2 ), NE . 2HLP 2GOTO3 02

C

C DISPLAY MNEMONICS HERE. ...

C
WRITE(LULOG, 3005 MNE

2005 FORMATOS, (94822 b
GOTO3035

e [ IDHC IDCHT )=IDGETCHEMO 2
IFCIDNC IDONT >2303, 350,310

243 WRITE(LULOG,3002)

GOTO305

314 DO 312 K=1,4

e MON(K, IDCHNT 2=HEMOCK )

313 WRITE(LULOG,3001)

A001 FORMATC" ENTER TYPE {1=HEX,2=ENG,3=TENP3_ "2
READILUT, #,ERR=3202ITY
IFCICHKCITY,1,3055320,325, 320

220 WRITECLULOG,3002)

3002 FORMATO® INVALID Y2
GOTO3i3

325 ITYPCIDCHT O=ITY
IFREQCIDCHT »=1IVDTC 4, IDHCIDONT 20 ' GET THE FRE®

COTR3I0

A-27
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2540 IDCHNT=IDCNT—
DO 355 KL=1,IDCNT
WRITECLULOG, 30302CMONCK, KLY, K=1,43,
H*IDNCKL ), ITYPCKL Y, HPTCKL >

355 CONTINUE
3030 FORMATCIX, 482, 3157
WRITECLULOG,3031)
2031 FORMAT(" ARE THESE PARAMETERS CORRECT? Y/N "2
READCLUT, "CA1) 7 3IANE
IFCIANS . EQ. THNOGOTOR00
3&1 HPTS=16384/TDCNT
C call. ¥TRAC I EXTRACT THE DESIRED YARIABLES
C ChaLL To XKTRACT WAS PLACED IN MAIN PROGRANM,
RETURN
EHD

COMPILER: HF22834 REY.2130 (810715
HO WARHINGS %% NO ERRORS %% FROGEAM ! BRI COMMON
A-28
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SUBROUTINE XKTRACCMAKFRE b
RETURH
EHD

2L a0y

] el Gl
O Je 0

FTHdx COMPILER: HF32834 REY.2130 (2107163

% HO WARMINGS #% HO ERRORS #% PROGRAM: =) COMMOMN: CHONE
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SUBROUTINE GETIMCLUT, LULDG, ISTRG, ITIM, IERY, PROMPT USER FOR TIME

GETIM PROMPTS THE USERS FOR TIME IMFUT,

FIRST IT ASKS FOR MONTH/DAYSYEAR AND THEN

IT ASKE FOR HOURS/MINASEC. IF HNO ERRORS ARE DETECTED

IT WILL RETURN A ¥ALUE OF ZERO FOR IER. LUT IS THE

INPUT LOGICAL UNIT, LULOG IS THE LOGICAL UNIT FOR
DIAGHOSTIC CQUTPUT. ISTRG IS A STRINMG (EITHER "BEGIHHIMG®

OR "ENDINWGY USED IN PROMPTIMNG IWNPUT. OW QUTPUT, ITIM WILL
CONTATIHN:

ITIMCE D YEAR (TWO DIGITS E.G. 853

ITIM(S? DAY NUMBER <DAY OF YEAR)D

ITIMC4) MILITARY HOUR HUMBER <0 7O 23)

ITIMC3D
ITIMCZ)
ITIMCL

MINUTES <0 TO 59>
SECONDS <0 TO 59
.01 SECONDS (SET TO ZERO IH THIS ROUTIHME?

W wonn

DIMENSION ITIMCB)

DIMENSION IDAYC12), ISTRE 4, IMOCIZD
DATA IDRAYA321,28,31,30,31,30,31,31,30,31,30,31

DATA IMOAS0,31,59,30,120,151,181,212,243,273, 304,334/

IER = 1 ! SET ERROR FLAG TO INDICATE ERROR
WRITECLULOG,22003I5TRG ! FROMFT USER FOR MHADARAYE

FORMATY " EWTER ",4Aa2," TIME: MHADASYR "D

READILUT, % JERR=1OMN, IDA, IYR

FORMATOIZ2,1X,12,1K,125

IF{MN.GT.0.AHD . MN.LT . 135G0OTO205

WRITECLULOG, 22020

FORMATL " WROMG!" D

RETURHN

IFCIDA.GT.0,AND . IDA.LE. IDAY(MNJ>GOTOZ210

IF{HMN.EQ.2.aND . AMODCFLOATCIYR 2,4, 2 ERL O, . alk, IDAY . EG, 2355070214
WRITE{LULOG,2203>

FORMATC " INCORRECT DAY # "

RETURH

WRITECLULDG,2204)

FORMATC" 1 DON'T THINK THE YEARR IS5 CORRECT!Y D

RETURN

WRITECLULOG,2205)

FORMAT( " ENTER HRS:MIN:SECS E.G, 14:15:00 ¢ = 2:15 PMI"
READCLUT, * ,ERR=215)IHR,MIN, ISEC
IF{IHR.GE. 0.AND , IHR.LT. 2426070220

WRITECLULOG,2206)

FORMAT( " INVALID ENTRY")

RETURN

IFCMIN,GE. 0. AND.MIN,LT.60)G0T0225

WRITE{LULOG,22086)

RETURN ORIGINAL PAGE 13
TF(ISEC.GE. 0. AND, 1SEC. LT, 60)G0TO230 OF POOR QUALrTY

WRITECLULOG,2206)
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'F'H‘GE 27 GETIM GF7S: Lyl 8:50 AW WED., 20 HMayY ., 1387
391 RETHFH
g9z 234 IER=( it SET ERROR FLAG TO HO ERROR STATUS
993 ITIMS L 2=
Q94 ITIM 2 3=18EC
S95 ITIM(3Y = MIH
' 394 ITIM(4)> = IHR
337 ITIM(S Y = IDAR+IMOCHN)
S99 IF{MH.GT.2,AND .. AMOGDCFLOATCIYR Y, 4, 2  ER ODITIMNISd)=ITIM(S 1+
l 3979 ITIM(E)Y = IYR+1900
10600 RETURH
1001 END
'P'TtM:-i: COMPILER: HP92834 REY.2130 (210716
w4 M WARHIMGS ##%« NQ ERRORS % PROGRAM: 443 COMMOH: < HONE 2
. A-31



'x-HGE Z8 FTm. UrTs L¥i 50 A WED., 20 MaY . 1S9E7
a0z SUBROUTIHE SEEKCISTHM, IERR», SEEK TIME OH IHNPUT FILE
‘ 1003 ¢
! "1@04 C
1o0s O
' |*,uf_\|i (" SUBROUTIME SEEK LODKS FOR A REQUESTED TIME IWM THE IWPUT FILE
10V o
: jaas
\ 1002 DIMENSIOHN ISTHMO6 ), ITIMEC 13
'*. ot COMMONAIDATAIBUFC256 ), IFLAG, IBTIMCE 3, ISTATL 105, IANHKC 24 1, IPWRC 3
1014 +, ITYPE
LU e COMMON LUT,LULCG, LUIN,LUWIN,NTAP, INBUFC 10, LBUFC1S1 03, LUFR
LI XA LOGICAL IEQF
."i'{lM INTEGER CKETHM
igls 1EER=1 I INITIALIZE FLAG TO ERROR

1016 CALL CHYTMC IBTIM, ITIMED
lHH‘F WRITEZLULOG,10600)YITIME
1018 CALL CHYTMCISTM, ITIME
1019 WRITECLULOG, 1001 >ITIME
.1::«;—'0 1001 FORMATC" SEEKING :",13a2) .
fo2 IF{CKTMCIBTIM, ISTM)2100,300,300 | SEE IF WE'RE ALREADY THERE
1822 100 READ{LUIN,END=103,ERR=900)>ITYPE, IPWR, IBTIMN
1023 1F{ ITYPE.ER.1)G0TO1 04
. 1624 GOTO100
1035 103 WRITECLULOG,1003)
1626 1003 FORMATC" EQF ON INPUT FILE, CONTINUE? ¥/H ")
'1 027 READELUT, 1604 > IANS
1023 1004 FORMATCAD)

TEr TF¢ TANS . NE. 1HY JRETURN
'1!2!30 GOTO100

1031 104  CHLL CHYTMCIBTIM, ITIME)

032 WRITECLULOG,1000>ITIME

1033 1000 FORMATC" TIME = »,13A2)
'1.@34 IF{ IFBRKCKK))300,101,900

{935 101 IFCITIMEC1).EQ.2HINYGOTO100

f03a IFCCKTMC IBTIM, ISTM) 31 00,300,250
' IF HOT THERE YET, GO BACK TO 100 AND CONTINUE

LR e
[ES IR AN ]
oo~y
[ I o

s

IF EXACTLY THERE, GOTO 300 AND RETURH

1039 © IF TIME NOW IS GREATER THAN REQUESTED, ADJUST TIME AND RETURN
1040 250  BACKSPACE(LUIND
' Pod MTAF=5
04z CALL REDATE IEOF, 1)
1043 DO 260 1=1,6
'1&'.:44 260 ISTMCIs=IBTIMCI)

1045 340 IERR=(
1048 3340 RETURH

l 1047 EHND

F

H4: COMPILER: HP32834 REY.2130 (8107107

]
al

COMMON 15

' wk N WARMIHGS ## HNO ERRORS #% PROGRAM:
i
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140

SUBROUTINE REDATE IEQF, ITYPR ), READ HEXT ITYP RECORD

[
[ )
C REDAT READS MAJOR FRAMES 0OF HALQE DATA FROM THE INPUT FILE.
C IEQF 12 A FLAG PASSED BaACK TO MaAIN FROGRAM INDICATING EHD-OQF-~-FILE
N STATUS (= TRUE IF EOF)>
i

COMMONAIDATAIBUFC2536 2, IFLAG, IBTIMCe », ISTATCI1 05, TANHEC 24 5, IPWRS 4 »

#, ITYPE

COMMON LUT,LULOQG, LUIN,LUWIN,H, INBUF 102, LBUF{1S10,LUPR
C
(™ W= 5 WHEH PROCESSIHG MAG TAPE FIRST TIME, OR WHEN SEEKING HEW
C TIME OH MAG TAPE., HOT USED IHW DISK FILE MOMIPUOLATION,
I

DIMENSION IBUFFC1S10)

LOGICAaL IEQF

IFCLUIN.ER.402THEN

1 READCLUIN,ERD=900,ERR=8 ,I0STAT=IDS3ITYPE,

#*IPWR, IBTIM, IBUF, T1DUM, TANHK, ISTAT
o WRITECLULOG, 1001 3ITYPE, IBTIM
C1001 FORMATL® RECORD TYPE, TIME ", FIS)

IFCITYP.EQ, 00GOTOS
IFCITYPE.HE.ITYP»GOTOY

S TEQF=.FaLsSE.
RETURH
& WRITECLULOG, 10025

1002 FORMATO" END OF FILE ENCOUNTERED,REWIHD, COMTINUE OR STOFRPTY
®*" CRACAEITD
READCLUT, 1003 5IANS
1003 FORMATCATD
IFCIANS EQ. THCOGOTO
IF(IRHS.EQ, 1HR>THEN
REWIHDILUIND

GOTO1
ENDIF
GOTO900
100 IFCI0S,ER.496)>G0TOY | ERROR Was DUE TO SMALLER RECORD TYPE

WRITECLULOG,10005108
1000 FORMAT(" ERROR # " ,1S," IN REDAT ROUTIHE"?
STOpP
ELSE
H=H+i
IF(H.GE.S>THEN
H=0

[£3]

> 2 READCLUIN,END= 7 LERR=1800, I05TAT=I051IRBUFF

ENDIF

HH=H*x302
ITYPE=IBUFF(HN+1)
IFCITYP.EQ. 0O0GOTO4
IFCITYPE.HE.ITYPOXGOTO3

o4 IEQF=,FALSE.

CALL MYARY{ IBUFF{HH+6D, IBTIN 1 2,675
CALL MYARY{IBUFFI{NN+12), IBUF{ 12,2582
Call MYARY{ IBUFFIHH+233 3, ISTAT 1), 11020
CALL MYARY{IBUFF{NH+2), IPWR(1 >, 45

A-33




FHGE 30 REDET GETS: IR 21540
P103 CALL MYARYY IBUFFL HMN+289 1, TaNHK 1),
1184 C© WRITECLULOG, 1001 3ITYPE, IBTIN

11405 RETUREN

Jias 7 WRITECLULGG, 1002

1147 READCLUT, 1003 21IANMNS

1103 IFCIANS . EQ, THCXGOTD2

1109 IFCIAHS  EQ, 1HR YTHEHN

R FEWINDCLUIND

Titd COTOZ

1112 ENDIF

T112 3490 IEQF=.,TRUE.

iitd RETURHN

1115 1200 IFCIOS.EQ.4962G0TO2

IRRE: ENDIF

1117 RETURHN

iits END

FTH4x COMPILER: HP92834 REY. 2130 {810716

wk MO WARMIHGS %%« MO ERRORS % PROGRERAM:

A-34
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APPENDIX B - HPLOT

Program Name: HPLOT

Function: HPLOT is used to plot HALOE Blackbody data.

Description: HPLOT is a Fortran V program written on the ACD

NOS facility.

Use: HPLOT can be executed using the procedure listed

below. The plots will be routed to the Calcomp

plotters automatically.

.FROC ,HFLOTFR, TAFENO.

GET,HFLOT.

FTNS, I=HFLOT ,L=LF.

ATTACH , LARCEOS /UN=L I ERARY ,NA.

COMMENT . PROCESSING DONE FOR TAFEND DATA.

BET, TAFE 1 =TAFEND.

LDSET,L IB=LARCGOS ,FRESETA=NGINF.

LGO.

JNOTE, (/IF YOU WANT A PRINTED OUTFUT OF DAILY AND WEEKLY
.NOTE ,AVERAGE ROUTE THE TAFE4 TO LINE PRINTER AS FOLLOWS
.NOTE ,ROUTE , TAFE4 ,DC=LF/)

lR‘EVERT .
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Program Name:

Function:

Description:

Use:

APPENDIX C ~ SPECRES

SPECRES.PAS

SPECRES is designed to acquire data from the HALOE
GCETS (Gas Correlation Electronic Test Set) during

the Spectral Response Test.

SPECRES is written in Turbo Pascal on and for an
IBM-XT or compatible. The program uses an RS232
line to communicate with the CD2A Compudrive which
drives the spectrometer during the spectral
response test. SPECRES also uses a Lab Master
card to acquire data from the GCETS which is in
turn connected to channels of interest in the

HALOE instrument.

SPECRES is invoked on the IBM-XT by typing
..... e program prompts the user for the
run-time parameters and file names as needed.

Data is saved to disk file for plotting and

tabulating after each spectral run is completed.



Fage i

Listing of: SPECRES.PAS

1 FROGRAM SFECRES 3
4 Haloe Spectral Response data acquisition program. This program
l 5 communicates with the CD2A Compudrive to determine the wavenumber
& setting of the spectrometer. Each time the wavenumber changes,
7 Specres will acquire a number of data points for all the saelected
8 channels. The data is recorded on disk to be plotted and analyzed
l ? immediately following a spectral response run.
|' 11 ¥
14 {FU-3
15 £ REZT2 INFUT/0UTPUT ROUTINES 2
' 16  IYFE REGFACK = RECORD
17 AX,BX,CX,DX,BF,DI,SI,DE,ES,FLAGS: INTEGER ;
I 18 END3z
20 CONGT
21 SIX: BYTE = & i
' 22 LF : BYTE = 10 ;3
2 VAR
25 INSTRING : STRINGLBOI 3
' 2 RECFACE : REGFACE ;
27 AH,AL: BYTE j;
28 OLDSER,SER : INTEGER
' 29 Baud,S5topBits,DatabBits,FAR: Integer;
0 Message: Siringl801;
E1 FORT1 : INTEGER ;
' 32 INCHAR ,OUTCHAR : BYTE 3
F3E INFCHAR: CHAR ABSOLUTE INCHAR 3
4 QUTFCHAR: CHAR ARSOLUTE QUTCHAR 3
25 DONLINE : ROOLEAN j
' B printer : boolean i
27 type
ig Stringl9=8tringl191;
§ - Type
40 __RegisterSet=Record case Integer of
41 1: (AX,BX,CX,DX,BF,DI,SE,DS8,ES,Flags: Integer)g
l 42 2: (AL,AH,BL,BH,CL,CH,DL,DH: Byte)j
4% ends
44 __ParityType=(None,Even,0dd);
. 44 yar \
47 __Regs: ___RegisterSety
' 48 InError,QutError: Array [1..21 of Byte;
" c-2




Fage 2
Listing of: SFECRES.FAS
51 { SFECTRAL RESFONSE DATA ACOUISITION FROGRAM 3
g2 IYFE
53 Filename = Stringll12] j
54 Name = Stringll101 ;3
59 Names = Arrayl0..4]1 of Name ;
o6 Samples = Arrayl0..41 of real ;
57 descript = gtringlB801 ;
59 LABEL STOF g
61 CONST
62 STARTLOC : INTEGER = %710 j
&3 factor : arrayf0..2]1 of real = (1.0,10,0,100.0) ;
&4 rgain: arraylo. .21 of integer = (1,10,100) ;
65 MAXCHANPRum : INTEGER = 5 ;
bbb VAR
&8 FROMFT : DESCRIFT ;
69 MONTH, DAY ,HR,MIN,SEC: INTEGER ;
70 bell:charg
71 NCHAN @ INTEGER 3
2 ITER : INTEGER 3j
73 NITER : INTEGER 3
74 NPTS : INTEGER j
75 COUNTS : SAMFLES 3
76 i,d.k & integer ;
77 IT: INTEGER ;
78 CTRLEBYTE : RBYTE 3
79 STATBYTE : BYTE 3;
80 Inch : integer j
g1 INFCH : ARRAYLO..151 OF INTEGER ;
2 IND : INTEGER j
8= HIGH : EBYTE 3
84 L.OW = RYTE 3
85 val : real :
86 ref : real i
87 ICHAN : INTEGER 3§
88 CHAN : ARRAYL0,.9,0..10001 OF REAL ;
89 gain @ arrayl0..15]1 of byte ;
0 igain : byte i
71 sum, sumx2 ,mean,miny,maxx ,std,nopts : samples ;
2 tsum,tsum 2, tmean,tminx, tmaxi,tstd,tnopts: sampl es;
= NAM : NAMES;
4 F1 = TEXT 3
95 FNAME : FILENAME 3
P8 FLOTS ¢ TEXT 3
7 FNAME : FILENAME ;
98 I0error : integer ;j
99 answer 3 stringlll g
100 WAVEL : REAL 3
101 WAVELENGTH : real ; { USED FOR WAVENUMBER >
C-3
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102 DELTA : REAL j { 8TEF SIZE 2

103 DWELL , STEFS: INTEGER 3

104 denom : real 3

105 RADICAL = REAL ;

106 descrip : descript ;

107 RSINT : ARRAYLO..1]1 OF INTEGER ARSOLUTE F0000:$003I0 ;

108 OLDINT : ARRAYLO..11 OF INTEGER 3

109 BUF ,FTR,BASE : INTEGER 3

110 RUFOUT ,BUFIN : INTEGER 3

111 Function Binary(V: Integer): Stringl9;

1133 var

114 I: Integer;

115 E: Array [0..31 of Stringl43;

117 begin

118 For I:=0 To 15 do

119 if (V and (1 8hl (15-1)))<>0 then BLI DRiv 430(1 Mod 4 +1d:="1"

120 else BLI Div 43L0(I Mod 4 +13:="0"3

121 For I:=0 To 2 do BLIJLQl:=Chr (4);

22 Binary:=RLOI+" "+BL13+° "+RBL21+° "+RI[31;

123 ends;

126 function KEYIN : INTEGER 3

127 begin

128 with recpack do

129 begin

130 ah 1= & 3

131 al 1= Q3

132 ax := ah shl 8 + al j
I3 du 1= F£fFf 3
134 intr (£21 ,recpack’ g
35 al = ax and F++f 3
136 KEYIN = al 3

137 END;

138 end:

145 FUNCTION CHANNEL (CHANNUM: INTEGER) : REAL

146 begin

147 ctrlbyte = 128 or gainlCHANNUMI ;
148 portistartloc+4] 1= ctrlbyte ;
149 FORTILSTARTLOC+S5] 2= INFCHLECHANNUMI 3
150 FORTLSTARTLOC+6] 1= O 3
151 WHILE FORTISTARTLOC+41 and 128 = O DO
152 BEGIN

Cc-4
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153 astatbyte := portistartloc+41 j;

154 END;

155 LOW := FORTLSTARTLOC+S5]

156 HIGH = FORTLSTARTLOC+61 ;

157 VAL = high*2856.0 + low j

158 if VAL » 32767.0 then CHANNEL := VAL -60536.0
159 ELSE CHANNEL := VAL j

161 2nd§

163 FROCEDURE SETGAINS ;

164  BEGIN

165 { determine best gain value for each channel >
166 INCH = O 3

167 repeat

168 igain 1= 0 3

169 VAL = CHANNEL (135);

170 VAL = CHANNEL (INCH) 3

171 countslinchl = val j

172 if (abs(val)<200.0)then

1735 begin

174 igain 3= 1 ;

175 if (abs(val)<20.0)then
176 begin

177 igain = 2 j;

178 ends

179 ends;

180 gainlinchl = igain 3

iB1 inch = inch +1 3

182 until inch = nchan i

184  END;

185 { read a burst of data >

1846 procedure readburst j

187  BEGIN

188 { initialize stats and gains 3

189 for ichan = O to NCHAN - 1 dg
190 begin

191 sumlichanl = 0.0

192 sumxZlichanl = 0.0 3

193 minxLCichanl 1= 1.0e+33 j
194 maxxlichanl 1= —-1.0E+33% g
195 nopteslichanl := O ;

196 gainfichanl := 0 j

197 ends

199 SETGAINE ; £ DETERMINE BEST GAIN SETTING FOR EACH CHARNNEL 3
201 { acquire data 3

20X ind = 0O 3
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204 repeat
205 INCH = 0O 3
' 206 repeat
207 NOFPTSLINCH] := NOFTSLINCHI+1 3
208 VAL 1= CHANNEL (135) 3
' 209 VAL, := CHANNEL (INCH) 3 { read ground, REF , THEN CHANNEL X
210 { IF(REF<>Q.0Q) THEN
211 val 1= val/ref
212 ELSE
l 213 WRITELNC(® DIVIDE BY ZERD REF VOLTS ):
214 ¥
215 val = val/(204.753%factorlgainlinchll) ;
. 216 sumfinchl := sumfinchl + val 3
217 sumZ2linchl = sumxZlinchl + val*val ;
218 if val < minxlinchl then minxCinchl = val ;
219 if val » maxxlLinchl then maxxlinchl = val 3
' 220 inch = inch + 1 ;
22 wuntil inch = nchan i
222 IND := IND + 1;
l 223 UNTIL IND = ITER § { ITER IS5 NUMBER ITERATIONS FER BURST >
22 end 3
22 Frocedure MAKEfile (VAR FL:TEXT;FROMFT: DESCRIFT ;
229 VAR FNAME:FILENAME;var ioerror:integer) ;
' 230 LARBEL. AGIN ;
231 begin
232 TEI-% { turn off i/0 error checking >
' 2F3 AGIM: Writeln (FPROMFT )j
234 Readln (FNAME) 3
235 Assign (f1 ,FNAME) 3
' 2F6 Reset (1) { try to rewind the file X
237 I0error ;= I0result i
238 if(I0error <> 0) then { an error will occur if it doesn’'t exist 3
239 beqgin
' 240 Rewrite(Fl) j { try to create the file >
241 IDerror = I0result j
242 if (I0error <> Mthen writeln(’ error in creating file: ',I0error:3);
j == end
244 else
243 begin
l' 246 writeln(’ FILE ALREADY EXISTS, DO YOU WANT TO OVERWRITE IT? (Y/N) “);
247 READLN (ANSWER) ;
248 IF (UPCASE (ANSWER)= 'Y’ ™ ) THEN
249 BEGIN
' 250 CLOSE(FL);
251 GOTD AGIN ;
252 END3
' 253 ends
254 ends
1
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257
258
259
260

262
263
264
265
266
267
268
269
270
271
272
27E
274

275

277
278
279
280
281
282
283
284
285
286
287
288
289
290
291

293

295
296
297
298
299
=00
z01

F02

04

Fage &

FUNCTION RBRCD2ZDEC (X: INTEGER) : INTEGER j

BCDZDEC =

(X DIV 16 ) % 10 + (X MOD 16) 3

FROCEDURE TIME (VAR MONTH,DAY,HR,MIN,SEC: INTEGER)

CONST TIMEBASE = 893 ;

FORTLCTIMERASE]

i = 5 { SELECT SECONDS REGISTER 3
SEC := RCDZDEC (FO
FO

2

RTLTIMEBASE+21) 3

FORTLTIMERASE] I3 { SELECT MINUTES REGISTER 2
MIN := RCDZDEC(FORTLTIMERASE+Z21);

FORTLTIMERASBE] := 4 3 { SELECT HOURS REGISTER
HR := RCDZDEC(FORTLTIMEBASE+21);

FORTLTIMERASE] 1= & 3 { SELECT DAY OF MONTH 3

DAY := BCDIZDEC(FPORTLTIMERASE+21);

FORTETIMERASE] == 7 { SELECT MONTH REGISTER 3
MONTH := BCDZDEC(FDRTLTIMERASE+21);

Frocedure Selectchannels j;
Var i: integer @
Begin

WRITELN(® ENTER THE NUMBER OF CHANNELS )3

READLN (NCHAN) 3

writeln (' Enter description of channel# “,i:5);
readln (NAMLI1);

WRITELN(' ENTER FLUG FOSITION# FOR THIS CHANNEL “)j
READLN (INFCHIT 1) 5

ends;
WRITELN(' EBE SURE THAT THE GROUND (SHORTING) FLUG IS IN FOSITION 15°); ‘

INFCHL151 == 13 ;

FROCEDURE ASCIN 3 EXTERNAL ‘ABCIN.COM" ;

EROCEDURE ABCINIT g
:= OFS(ASCIN) g

PTR = BASE + $2D
BUF  :=BASE + $2F

MEMWLCSEG: RASE+$101 1= FTR ;
MEMWL CSEG: BASE+#$141 1= BUF i
MEMWL CSEG: BASE+$211 1= FTR j

END3 '

c-7 |
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07 procedure ASCII_ENABLE 3
208 BEGIN
F09 FORTLEZFC] 1= *0B 3
10 FORTL#211 := PORTL#211 AND 3$EF 3
11 FORTL#ZIF?1 := 1 3
12 END;
15 FUNCTION DATA_AVAIL : BRODLEAN ;
216 BEGIN
17 DATA_AVAIL := TRUE j
19 BUFIN := MEMWLCSEG:FTRI1 ;
19 IF BUFIN = BUFOUT THEN DATA_AVAIL := FALSBE j
321 END3
323 € Beginning of Main Program s e o o e e e e e e e e e e e e e o 3
324  Begin
26 OLDINTLOY 3= RSINTLOT 3
2 OLDINTL1] 2= RSINTL13 g3

ASCINIT 3

RSINTLO] := OFS(ASCIN);
FE0 RSINTL11 := CBEG j
31 BUFQUT 2= 0O 3

%4 DUTCHAR := KEYIN

IS IF OUTCHAR <> O THEN

3I6 BEGIN

IE7 { REFEAT

EE8 UNTIL ((FORTLHZIFD] AND $20) <> 0O ) 23
I3 FORTL#3ZFB1 1= OUTCHAR j;

X240 END 3

341 WHILE DATA_AVAIL DO

242 BEGIN

3473 INCHAR := MEMICSEG: BUF+RUFOUTI ;

344 BUFQUT == RUFOUT+ 13

F45 IF BUFOUT > 285 THEN BUFDUT := O ;
346 CASE INCHAR OF

47 E2..128,10,13: WRITE(INFCHAR) ;

148 <: BEGIN

49 { REFEAT

E50 UNTIL ((FORTL#3ZFD]1 AND £20) <> O ) 33
351 FORTLFIFB1 2= & 3

a52 END3

253 END

SR S O = 0 W G G 0 N & oN N S 88 8 R B
{ . L4 1A !
. r) Rl
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357
58
H59
260
61
F62
Z63
Z64
65
266
367
z68
69
70
371
72

273

275
276
377
x78
279
B0
z81
82
B3
84
85
286
=87
B8
z8e
290
391
292
293
i394
Z95
96
97
98
399
400
401
402
4073
404
405
406
407

ORIGINAL PAGE IS i Fage 8
OF POOR QUALITY

WRITELN(° SFECTRAL RESFONSE DATA ACQUISITION PROGRAM® ) g

WRITELN 3

WRITELN( written by William L.. Edmonds ° )i

wrriteln;

writelns

wiritelns

bell = chr (£07);

FROMFT := ~ ENTER FILE NAME FOR SFECTRAL RESFONSE DATA (ALL FPTS)
MAREFILE (FL ,FROMFT ,FNAME , IOERROR) j

IF(IOERROR <> O ) THEN GOTO STOF ;

FROMPT = ° ENTER FILE NAME FOR FLOT FILE® j

MAREFILE (FPLOTS,PROMFT ,PNAME , IDERROR) 3

Selectchannels i

WRITELN(® ENTER TOTAL NUMBER OF DATA FOINTS FOR EACH WAVELENGTH )3
READLN(NPTS)

ITER = 10 j

NITER := NFTS DIV ITER 3;

-nw

writeln (' Enter description of this run (80 chars) 'J);
readln(descrip);

writeln (' Enter START WAVENUMBER (real number with decimal) ')j
readln (WAVELENGTH) 3

WRITELN(' ENTER DELTA WAVENUMEBER (REAL NUMEER ) ")
READLN (DELTAY 3

WRITELN( " ENTER NUMBRER OF STEFS (INTEGER) ");

READLN (STEFS) 3

WRITELN(® ENTER DWELL TIME IN SECONDS (INTEGER) ")j
READILLN (DWEL.L.) 3

writeln (' Type 6 when ready to start taking data ") i
writeln(’ OR enter & to quit’) ;

readln (answer)

writeln(fl ,descrip)g

WAVEL = WAVElL ENGTH

FOR j:= 1 TO STEFS DO { wavenumber loop I
BEGIN
if (UPCASE (answer) <> '6° ) then goto stop i
WRITELN(® WAVELENGTH = ° JWAVEL:10:2)g
WRITELN(LST, " WAVELENGTH = " ,WAVEL.:10:2) g

TIME (MONTH, DAY ,HR,MIN,SEC)
WRITELN(f1 ,MONTH:2, /' ,DAY:Z, /86 ' ,HR:2, ¢ ,MIN:Z, : ,8EC:2) g
writeln(+l,

‘parameter minimum ma i mum mean std dev num pts')s
WRITELN(lst,

MONTH: 2, "/ ,DAY:2, /86 " HR:2, ¢ ,MIN:2, ¢ ,BEC:32)
writeln(lst,

‘parameter minimum maX 1 mum mean atd dev num pts’ g
WRITELN(MONTH: 2,

/T GDAYRZ, /B T HR2Z2, s T MIN:Z, T ,BECI D)
wiriteln

‘parameter minimum ma i mum mean std dev num pts )i
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408
409
410
411
412
4173
414
415
416
417
418
419
420
421
422

Y
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424
475
426
427
478
429
470
471
472
437
474
475
436
437
478
439
440
441
4472
447
444
445
444
447
448
449

451
452
457
454
455
454
457
458
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I
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FECRES. FAS

WRITELN(FL , " WAVELENGTH = ',WAVEL:10:2);
for ind := ¢ tg nchan -1 do

tmeanfindl:=0.3
teumlindJs=0.3;
teumx2Lindli=G. 3
tminxlindl:=1.0e+33;
tmaxxlindls=—1.e+3I3;
tnoptelindl:=0.;
tstdlindl:=0.3

end;

readburst g read each channel to initialize process 7
for k:= 1 to niter do

begin

readburst 3
for ind := 0 &

10
=z
]
L
D
=z

|
—
ia
in}

begin
meanfindl := sumlindl/noptslindl ;
RADICAL := (noptslindl¥sumx2lindl-sumlindl*sumlindl)/

({noptslindl-1)*noptslindl) i

tsumlindl:= tsumlindI+sumlindls;

tsumx2lindl:= tsumx2lindl+sum«@lindl;

if(minxlindl<tminxlindIthen tminxlindl:=minxlindl;

if (maxxlindlstmaxulindD) then tmaxxlindl s=maxxlindl;

tnoptslindl:=tnoptslindl+noptslindl;

IF(RADICAL >0.0) THEN

STDLIND]:= SBERT(RADICAL) ;

END

ELSE

STDLINDI == 0.0 3

END:

writeln(NAMLindlslO,meanlindl:B:d,stdlindls 104

factorigainlindll:S5:z1);
writeln(F1,namCINDI:10,minX[INDI:z10:S5 ,maxXLINDI:z10:3,
meanlINDI: 10:5,stdlINDI: 10: S5, NOFTSEINDI: 1020) 3
writeln(lst,namlINDIz 10, minXLINDI210:5, maXLINDIz10:5,
meaniINDI: 10:5,stdlINDIz 1O:S,NMOFTSLINDI: 1020 3
end; { of for loop 3
writeln(fl);

ind = O to nchan — 1 do

ar i
egin

o i+

tmeanlindl 1= tsumiindl/tnoptslindl 3

radical = 0.0 j

denom 2= ((tnoptslindl-1)*tnoptslindl);

if (denomd 0.0 then
radical := (tnoptslindl*tsumx2lindl—~tsumlindlx*tsumiindl)
/ denomg

\
\
\
|
\
|
\
|
\
\
\
\
|
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' 459 if(radical *0.Mthen
460 begin
' 461 tstdlindl := sqrt(radical);
462 end
463 else
. 464 begin
4465 tstdlindl 1= 0. ;
466 ends
447 writeln(fl,namfindl:10,tminxfindl:10:S,,tmanxlindls10:5,
l 448 tmeanlindl: 10:35,tstdlindl: 10: S, tnoptslindl: 10:5) 3
469 writeln{lst,namlindl: 10, tminulindl:10:5, tmaxxlindl:10:5, ‘
470 tmeanlindl: 10:5,tstdlindl: 10:8,tnoptslindl: 10:5) ; ‘
' 471 writeln(namlindl: 10,tminxlindl: 1055, tmaxxlindl:10:5,
472 tmeanlindl: 10:5,tstdlindl; 10:9, tnoptslindl: 10:5) 3
473 ends;
' 474 WAVEL := WAVELENGTH + 3i*DELTA ; ]
473 WRITELN (bell,
476 "ENTER 6 WHEN READY TO TAKE DATA FOR WAVELENGTH =
477 JWAVEL : 102 2) 4
l 478 READL.N (ANSWER) 3
477 ENDj
480 stop:
. 481 WRITELN(FL)
482 close(fl) 3
487 END.
. c-11




Program Name:

Function:

Description:

Use:

APPENDIX D - SPECPLT

SPECPLT.PAS

SPECPLT is designed to plot HALOE spectral

response data on an HP pen plotter.

SPECPLT is written in Turbo Pascal for an IBM-XT

or compatible.

After each spectral response run is made, it is
essential to plot the data to determine the
quality of the data and whether or not an
additional run under the same conditions is
necessary. SPECPLT gives the capability of
plotting the data quickly, allowing several
parameters to be plotted in different colors on

the same graph.



Listing of:

NN bR~

40

47
44
45
46
47
48
49

50

(*
1€ Response using IEEE 488 RUS

A: SPECFLT.FAS

{ %
EX 2T TET T ELEE LT PR P ST L TP TSI L LR ELTLIEEE ST TS ELEELTREILEEL L L LT LR L L S L L8] )
T T ET T TE LT EL TS EL IS T LT TSI LTSS ESSS S LSS ST EL S LSS LS L LS LS R L LA L 5 )
Frogram Specplt g

type

filename = stringll12]1 3
name = stringlfl03l ;
names = arrayl0..16]1 of name 3

vax = stringl80l;

flg = integer;

bad = integer;}

INTS = ARRAYLO..101 OF INTEGER ;
ANTS = ARRAYLO..211 OF BYTE ;
param = arrayll..2001 of real ;
8TRG = STRINGL4OT ;

CONST ZERQ = STRINGLZ] = ° O ° 3
MINE@ : STRINGL&1 = "MIN = H
MAXER : STRINGLAT = "MAX = H
MINIMUM : REAL = 1.0E+33 3
MAXIMUM : REAL = —~1.0E+33% 3
ET = BYTE = 3 3

Label TOF,NEWFLOT,theEnd j

-

ETX : CHAR ABSOLUTE ET
FENFOS : VAX ;
LAB : STRG j
ANSWER : CHAR 3
nparam,CHAN : integer ;j
params @ arrayll..16]1 of param j
FARVAL stringf10] ;
parnam
FARNAME :
param 3

waveleng :

WAVEVAL : stringlfl10l ;

parmin,parmax : arrayll..161 of real j
wavemin,wavemax i real ;

title : STRE j ¢ title of plot can be up to
XL.AB, YLAB,DIR:VALUE 3

date,datime : value ;3 < 10 character strings
XCODORD,YCDORD : REAL ;

I,J,npt: INTEGER 3

Fage

DRIVER

40 characters 2

for date and time

EI ST e T T LT L EE LTS SIS SIS AL LSS LSS T LRSI S LSS S T2 L L )
Errrrrrrrr e P LT EEE L ELL LT LTSS S LSS SIS ST LSS T LS LI L S L LT D

%}
*)
*)
*)
*3
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=1 X,¥: VALUE 3
52 MINX,MINY ,MAXX,MAXY : REAL 3
53 XSF,YSF,X0OF ,YOF : REAL 3 { X&Y SBCALE FACTORS AND OFFSETS >

54 XTIC : VALUE
a595 XFOS5 : REAL 3
56 XDIV,YDIV : INTEGER ;
57 XDEL ,YDEL ,ydelta : REAL
S8 syscon:omdsy
59 f1flgs
LHO bi:bads
61 Vivaxs
2 RX ,RY:REAL j
&3 cromdg
&4 1AaNS: CHAR 3
&3 NUMS: INTS ABSOLUTE V 3

&b BYTES : ANTS ABRSOLUTE V
67 TEMP : BYTE ;

68 specfile : text j

6 specfilename : filename
70 ioerror : integer

71 FEN : CHAR ;

‘AR

: TEXT:var FNAME:FILENAME;var iocerror:integer) j;

7 LABEL AGIN
75 begin

76 {13 1 turn off i/0 error checking

77 AGIN: Writeln (' Enter plot data file name ° )

78 Readln (FNAME) j

79 Assign (f1 ,FNAME) §

80 Reset (f1);

81 I0error = I0result

82 if(I0error i Q) then

83 begin

84 writeln(’ File 1 “,fname,’  does not exist! )i
85 writeln (' DO YOU WANT TO TRY AGAIN? (Y/N) ")
86 READLN (ANSWER) 3

87 IF (UFPCASE (ANSWER) = 'Y " ) THEN

88 goto agin j

154
PO
F1

=
a

-

iTin m
{1 gl
= im

i3

writeln(® OFENING FILE: ' ,FNAME);

i o

~0

i
i
13

.

74 end:

F6 procedure ReadInData ( var iocerror : integer ) j

$7 VAR FRINT : EOOLEAN j
%8  LAREL FINIS i

29 begin

100 WRITELN (' DO YDOU WANT TO PRINT THE DATAT )i

101 READLN (ANSWER) 3
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102 IF UPCASE (ANSWER) = 'Y’' THEN FRINT := TRUE ELSE FRINT := FALBE

103 readln(spectfile,title);

104 writeln(’ title : °, title ) j

105 readln(specfile,date,datime);

106 writeln(’ date and time : ’,date,datime);

107 readln(specfile,nparam)i

108 wrriteln (’ number of parameters = ',nparam:5);

109 READ (SFECFILE ,FARNAMEOT) 3

110 WAVEMIN = MINIMUM ;

111 WAVEMAX 1= MAXIMUM ;

112 IF FRINT THEN

113 BEGIN

114 WRITELN(LST,TITLE)

118 WRITELN(LST,DATE,DATIME) ;

116 WRITELN(LST, " NUMBRER OF FARAMETERS = ' ,NFARAM);

117 WRITE(LST,FARNAMLOT) 3§

118  END;

119 for i z= 1 to nparam do

120 begin

12 read (specfile,parnamlil);

122 IF FRINT THEN WRITE(LST,FPARNAMLII);

2 FPARMINLI] := MINIMUM ;

124 PARMAXLIY := MAXIMUM ;

12 ends

12 IF PRINT THEN WRITELN(LST):

127 npt 1= 0O 3

12 repeat

129 npt == npt + 1 ;

130 read(specfile,wavelENGLnptl);

131 IF EOF(SFECFILE) THEN GOTO FINIS j;

132 IF PRINT THEN WRITE(LST ,WAVELENGINFTIz10:2);

133 for Jj:= 1 to nparam do

124 begin

135 read(spectile,parAMSLi,nptl);

136 IF EOF(SFECFILE) THEN GOTO FINIS ;

137 IF FPRINT THEN WRITE(LST,PARAMSLI ,NFTI:10:5);

138 ends

139 IF PRINT THEN WRITELN(LST):

140 until eof (specfile)

|y can

141  FINIS: NFT := NFT-1
142 FOR I := 1 TO NFT DO

144 IF WAVELENGLI] < WAVEMIN THEN WAVEMIN := WAVELENGLII j
145 IF WAVELENGLIY > WAVEMAX THEN WAVEMAX := WAVELENGLII i
146 FOR J := 1 TO NFARAM DO

147 BEGIN

148 IF FARAMSLJ,I1 <« FARMINLJ] THEN FARMINLJ1 := FARAMSLJ,I1]
149 IF PARAMSLJI,I1 > PARMAXLJ1 THEN FARMAXLCJ1 := FARAMELJ,I]
150 END ;

151 END3

152 ends

33 -ux
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155
156
157

159
160
161

162
163
164
165
166
167

171
172

174
175
17&
177
178
179
180
181
182
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184

4 e

189
186
187
188
189

191
192

194
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196
197
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201
202
203

Listing of:

A: SFECFL.T.FAS

procedure IE488 ( VAR c:cmdg
VAR viwvag
VAR f:flg;
VAR bibad ); external
PROCEDURE LABELIT (VAR LAB: STRG; VAR X,Y,
BEGIN
Ve='DI + DIRECTION + * 3 * &
1E488(C,V,F,B);
Vo= ‘PUPA © + X + Y + " 3 3
1E488(C,V,F,B);
V := ‘LB ° + LAR + ETX ;
1E4B88(C,V,F,B)
ENDs
FROCEDURE INITIEEE ;
EEGIN
f = 13
b = O3
syscon := ‘SYSCON MAD=3, CIC=1, NOE=1,

v o= "3
IE488 (syscon,v,f,.b);

if f<>» O then

wiriteln ('RETURNED FROM IE488 SYSCON FRO
= C)-
n

IMEOUT " j

r(i) j

C,V,F,B);

»0 then

ELN(" TIMEQUT PROC RETURN WITH FLAG
TOUTFUT SLE#1°

3T A

S L |

< 03
An

8
1<
IT

WOoE < OmMTM

ww Tk M

im
1Z

FROCEDURE INITFLOT 3

V := ‘DF IN FS 4 IF
1IE488(C,V,F,E) ;

V 1= * 8C -20,100,-10,
IE488(C,V,F,B);

if <%0 then
WRITELN(  INITIALIZED PLOTTER, FLAG =
WRITELN(® WHAT PEN NUMEER DO YOU FREFER?
READLN (FEN) 3

Vi= ‘SP ‘ + FEN + ‘;°
IE4BB(C,V,F,E);

0,0,9865,7462; "

110 53

‘IE488.C0OM

DIRECTION:

BAO=8H200 " §

CEDURE lg =

=" ,F);

F) s
)3

¢

Fage 4

VALUE) ;

Ty )3
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204
205
206
207

209

211
212
213
214
215
216
217
218
219
220
221

i
al. atl al.

' ey
e b "ens?
-
-<

-
225
~
226
L}
227
e
e o
229
230

231

DT
e et t?

234

T

et

_~e

gy oo J

257
238

e

240
241
242
243
244
245
246
=247
248
249
250
251
282

e
kel

V = "PA 0,0,FD 100,0,100,100,0,100,0,0
I1E488(C,V,F,B);

Vi= T FU 0,0 37 3

IE488(C,V,F,B);

END3

FROCEDURE AXES;

BEGIN
XDEL 3= 100.0/XDIV ;
YDEL := 100.0/YDIV g
V= H
FOR I:= 1 TO XDIV DO
BEGIN

XFOS := I*XDEL j
STR(XFOS:B:4,XTIC)
V1= ‘PA ° + XTIC + *,'+ ZERD + “;°
IE488(C,V,F,E);

END3

FOR I == 1 TO YDIV DO
XPOS := I * YDEL ;
STR(XPOS:B:4,XTIC);
V := ‘PA ° + ZERD + °,’' + XTIC +
1E48B(C,V,F,E) 3

1= ‘'FU FA 0,0 §° H
IF F<»0 THEN WRITELN(® ERROR IN AXES =

END3

procedure plotline g

BEGIN
I == 1 3
XCOORD := (WAVELENGLI1-XOF)*XSF 3j
YCOORD := (PARAMSLCHAN, I1-YOF)*YSF ;

STR(XCOORD: 10: 2, WAVEVAL) ;

STR(YCOORD: 10:2,FARVAL) 3

penpos = ‘FU ° j

V 1= penpos + WAVEVAL + ', + FARVAL +
IE4BB(C,V,F,B) i

FENFOS = ‘FD ° 3
FOR I == 1 T0O NFT DO
BEGIN

XCOORD (WAVELENGL 11-X0OF) #XSF ;

#oH

YCOORD : (PARAMSLCHAN, I 1-YOF ) #YSF
STR(XCOORD: 10: 2, WAVEVAL ) ;
STR(YCOORD: 10: 2 ,PARVAL) 5

’ =

‘XT3

‘YT

“4F) 3

’
A

V 1= penpos + WAVEVAL + ’',° + FARVAL +

IE488(C,V,F,B) ;

-
]

rTy

Fage

o



' Fage &
Listing of: A:SFECFLT.FAS

3
i8]
o
m
1<
w)

257 FROCEDURE SETSCALES 3

258 EEGIN

260 WRITELN(‘ CURRENT WAVENUMEER MIN AND MAX ARE: ' ,WAVEMIN:10:2,
261 WAVEMAX: 10:2)

262 WRITELN(‘ CURRENT MIN AND MAX FOR °,FARNAMICHANI, ‘: ',
267 FARMINLCHANI: 10, ©  ,FARMAXLCHANI: 10) ;

264 writeln(’ DO YOU WANT TO ADJUST THESE? (Y/N) ‘)3

265 READLN (ANSWER) §

266 IF (UFCASE (ANSWER) = ‘Y') THEN

267 REFEAT

268 WRITELN(‘ ENTER WAVENUMEER MINIMUM: “);

269 READLN (WAVEMIN) ;

270 WRITELN (' ENTER WAVENUMEER MAXIMUM: ‘)3

271 READLN (WAVEMAX)

273 WRITELN(' ENTER MIN FOR: ' ,FARNAMLCHANI) ;

' 274 READLN (FARMINLCHANT)

275 WRITELN(‘ ENTER MAX FOR:',FARNAMLICHANI) ;

276 READILLN (FARMAXLCHAN1) 3

' 277 WRITELN(‘ MIN AND MAX WAVENUMEERS: ' ,WAVEMIN:10:2,WAVEMAX:10:2);
278 WRITELN(‘ MIN AND MAX FOR ',PARNAM[CHANJ FARMINCCHANI: 10,
279 ©  ,FARMAXLCHANIz 10) 3

280 WRITELN (' ARE THESE VALUES OE7? (Y/N) “)j

' 281 READLN (ANSWER)

282  UNTIL UFCASE (ANSWER) = ‘Y’ i

287  XDEL := WAVEMAX-WAVEMIN j

ll 284  YDEL := PARMAXLCHANI-FARMINLCHANI ; ;

285  XSF 100.0/XDEL 3

1

286 YSF Q0. 0/YDEL 3

i Hll"

~eyr VO WAVUEMTR
W H

Ry iy N Y el AN

288 YOF 2= FARMINLCHANI i
289 ydelta := ydel j
290 END s

293 FROCEDURE YLABEL (pmin,pmax:real jpnam:name) j
294  BEGIN

296 Vo= ‘FU FA O O 573

297 1E488(C,V,F,B);

298 YLAR := ° O ° 3

299 STR{(Pmin: 10,LABR);

E00 LAB 2= MINED + LAR ;

201 DIR == "G 1 ° 3

ZOR LARELIT(LAR, XLAR,YLAR,DIR)

T4 YLAR 1= 40 ° g
05 LAB := Fnam 3
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T06 DIR := "0 1 ~ H
07 LABELIT (LAR, XLARB,YLAR,DIR) ;

z09 YLAB = ° 70 7 3

F10 STR{(FPmax:10,LAR) §

=11 LAR := MAXEGR + LAE 3

12 LARELIT(LAB,XLAR,YLAR,DIR) ;

%14 END;3

Z16 A o e e e e e e SFECFLT MAIN PROBRAM —————————m e
18  BEGIN

319 INITIEEE 3 £ INITIALIZE IEEE RUS FOR FLOTTING 2

21 TOR: OFENFILE (specfile,specfilename,ioerror)j

Z23 if icerror <>0 then goto theEnd ;

324 Readindata(ioerror) j

25 if iocerror <>0 then goto theEnd ;

2 NEWFLOT:

32 XDIv
3IZ0 YDIV

332 FOR I:= 1 TO NFARAM DO
=33 WRITELN('CHANNEL# °,I:5,FARNAMLII:12) ;

734 WRITELN(' ENTER CHANNEL # TO FLOT AGAINST WAVELENGTH');
3II5  READLN (CHAN) ;

33 SETSCALES

=3I/ INITFLOT

%39 AXES

240 XLAR := ZEROD j

T41  YLAR 1= ‘100 °

%42 DIR 1= * 1 0 °

T4T  LABELIT(TITLE,XLAE,YLAE,DIR);
T44  XLAR = ' S50 °

I45 LAR := DATE + ° ‘ + DATIME ;

247 LABELIT (LAR, XLAR,YLAR,DIR) 3

F49 FPLOTLINE;

52 XLAR : O
TSI YLABR : ;
354 STR(WAVEMIN: 8:2,LAR) ;
I55 LAR 1= MINEQ@ + LAB 3

256  LABELIT(LAE,XLAR,YLAE,DIR);

-5
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258 XLAR := "40 H

T899 YLAR = "=-5 ° 3

I60 LAE := FARNAMLOI ;

361 LABELIT (LAB, XLAR,YLAB,DIR) ;
J6Z XLAR 2= * 70 7 3

Tb64 STRWAVEMAX:8:2,LAR) 3
265 LARB := MAXER + LAER i
Z6é LABEL-IT (LAR, XLAB, YLAR,DIR) 3

268 XLAB 1= =5 ° j
269 YLARBEL (parminfchanl,parmaxlchanl,parnamlichanl) j

X271 WRITELN(® DO YOU WANT TO FLOT ANOTHER CHAN ON SAME FLOT? (Y/N) ") ;
272 READLN (ANSWER) 3

73 IF UFCASE (ANSWER) = 'Y’ THEN

374  BEGIN

275 WRITELN( " WHAT FEN NUMBER DO YOU FREFER? ) ;
376 READLN (FEN) ;

x77 Vi= ‘SF ° + FEN + "3 3

78 IE488(C,V,F,B);

79 XLAB = "—-10 ° 3;

80 FOR I:= 1 TO NFARAM DO

81 WRITELN( CHANNEL® *,I:5,FARNAMLIIz12) ;

=2 WRITELN(’ ENTER CHANNEL # TO FLOT AGAINST WAVELENGTH )i
B3 READLN (CHAN) ;

x84 WRITELN(® DO YOU WANT TO USE THE SAME SCALE-FACTOR (Y/N) ")3
85 READLN (ANSWER) §

IZB6 IF UFCASE (ANSWER) = "N’ THEN

87 SETSCALES

88 else

zge YOF 1= Q.0 3

391 YLABREL (0.0 ,ydelta,parnamlchanl) i

92 FLOTLINE 3

394  ENDs

98 v =~ BF 0 3 " 3

I99  IE488(C,V,F,R);
400  WRITELN(’ DO YOU WANT TO CONTINUE? (Y/N) “)j;
401  READLN (ANSWER) ;

4072  IF (UFCASE (ANSWER)='N’) THEN

40T BOTO THEEND

404 ELSE

405  BEGIN

406 WRITELN(® SAME FILE?(Y/N) )3
407 READLN (ANSWER)
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408
409
410
411
4172
417
414

of: A:SFECPLT.FAS

IF (UPCASE (ANSWER) =Y ")
CLOSE (SPECFILE) g
GOTO TOF;

ENDs

THEEND:

CLOSE (SFECFILE) 3

END.

Fage



Program Name:

Function:

Description:

Use:

APPENDIX E - MONITOR

MONITOR.PAS

MONITOR is designed to acquire HALOE major frames
of data and to limit check the data before
displaying it on a color monitor in color coded
form. MONITOR will also archive data to disk for

off-line processing.

MONITOR is a Turbo Pascal program written on an

IBM-XT.

MONITOR will be used to limit check, display and
archive HALOE major frames of data during refurb
testing and UARS I & T (Upper Atmosphere Research
Satellite Integration and Testing). It will be

part of an overall quick-look system for HALOE.




Listing of:

FRO

Py

-~
-

ma
by
Mo
an
be

LUONOTUPE

‘ 10 ar
11 sy

13 TH

\ 14 AN

5 us

ot
&

i
(5
1<
I
3

BE G O h O ) O N D O O N Ok N e EE e
£ R
B =

—ivdt = record { variable definition data

Fage 1
MONITOR. FAS

GRAM MONITOR 3

Monitor is a HALDE program designed to process HALOE
jor frames of data sent to the IBM-XT (or compatible)

the IETS HF-1000 over the HFIR (IEEE-488 interface bus).
nitor will convert the raw counts to engineering units
d perform limit checking and color coding of the data
fore display on the color monitor. Monitor will also
chive data to disc for transfer later to an off-line
stem for further processing and evaluation.

I8 FROGRAM WILL SET UF AN INTERRUFT VECTOR TO ITSELF,
D LOCE ITSELF IN MEMORY TO BE CALLED BY FORTH LATER
ING AN INTERRUFT 48 (HEX) 2

-

leng : byte ;
loc & integer i
bitpos, equatnum : byte ;
SCRFDS ¢ INTEGER ;3 { SCREEN FOSITION 3
IDNAM : STRINGLBI ;
end;
icoef = record { coefficients for conversion equations 3>
slope, offset : real ;
end;
regs = record
AX,BX,CX,DX,BF,S1,DI,D5,ES,FLAGS = INTEGER 3
END3

REGSET : REGS ;
CSEGM,0FFS : INTEGER j
ID1,ID2 : INTEGER ;
ANSWER : CHAR i
VDTHileNAM ¢ STRINGLLIST

vdt = ivdt 3

vible : arrayll..200] of ivdt ;
VDTFILE : FILE OF IVDT

coefFILEnam : stringl131 ;

coef @ icoef ;

coef TELE : ARRAYL1..501 OF ICOEF j
COEFfile = file of

WORDNUM @ INTEGER ;

BYTEDISF : INTEGER ;

RITDISF : BYTE 3

t datseg :ARRAY[LO..11 OF integer = (0,0) j

E-2
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51
52
53
54
59
Sé&
57
58
59
60
61

~
o

63
&4
63
bé
b7
68
69
70
71

oy
P

-
b

ot

74
75
76
77
78
79
80
81

8
84
85
86
a7
88
89
90
91
9z
9
94
55
96
97
o8
99
100
101

i<
i
¥

type
ARC
cmd
vax
flg
bad

INTS

Fage 2

MONITOR.FAS

STSEG INTEGER 3
EXSEG INTEGER )
STPT : INTEGER = O g
oldstseq 2 integer = 0O ;
oldstpt : integer = 0O j
base : integer = $200 ;
HEXDIG : ARRAY[O..151 QF CHAR

-
b}

‘mn 2w

!

O123456789ABCDEF

SCRNMODE : ARRAY[O0..151 OF BYTE ; <{DISFLAY PARAMETERS FOR GRAFPHICE?

dataseg : ARRAYI[O0..11 OF integer absolute datseg j;

STACKESEG : INTEGER ABSOLUTE STSEG ;
STACKFT : INTEGER ABSOLUTE STFT ;
ESSEG : INTEGER ARBSOLUTE

ZILCH : integer ;

INTVEC : ARRAYILO..11 OF INTEGER AEBSOLUTE $0000:#0120;
basearray ¢ arrayl0..151 of byte absolute F0000:F0200 j
vear day: stringl5]1 ;

hours,minutes,seconds ¢ stringl33 ;

DELTA,START ,S8TOF: REAL ;
sorc : stringlB803 3

integer;
integer;

i
]
H
A
s
3
lu]
™
rJ
o
u
(%]

INTEGRBUFF = ARRAYLO..40001 OF INTEGER j;

BYTERUFF = ARRAYLO0..80001 OF BYTE ;

HEXVAL = STRINGL41 ;

1<
i

tut

r
COMM {

INDEX : INTEGER; { COMM IS USED TO CALCULATE INDEX OF COMMAND IN TBLES
port21l : byte ; £

: INTEGER 3 HOLDS COMMAND VALUE FROM ODD OR EVEN COMMAND WORD &

8259 interrupt mask register 3
s text ;

tutfile @ stringll0l g

att

1,J,

: inte§;;~;
ind: INTEGER 3

COUNT : INTEGER j
syscon:cmdsg

f:flags

b:badj

needmoredata : boolean j
STATUS : INTS ;

STAT

: VAX ABRSOLUTE STATUS ;

numsaddr 2 INTS ;3

NUMSAD : VAX AESOLUTE NUMSADDR

csomdsg
IANS: CHAR g
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102 NUMS: INTS 3

103 BRYTES : ANTS ABSOLUTE NUMS ;

104 V o VAX ARSOLUTE NUMS ;5

105 TEMF : BYTE 3

106 FRAME : INTEGBUFF ABSOLUTE #BBOO:$0000;

107 BEFRAME : BYTERUFF ARSOLUTE #BBOO: #0000%

108 TIMER : BYTE ABSOLUTE #0040:$006C 3

109 mask,mask2,numl ,num2,shift: integer 3§ { used by bits function 3

110 LINENUM,CHARNUM : INTEGER j

111 SCRNINT : ARRAYILO..11 OF INTEGER ABSOLUTE $0000:%0014 j

112 STORINT : ARRAYLO..13 OF INTEGER 3

113 STATFR : BYTE ABSOLUTE #0030: %0000 ;

116 FROCEDURE SETINTVEC (SEGM,0FFS: INTEGER) ;

117 { set up interrupt vector number #48 (hex) to point to
118 the main subroutine 7

119 var ah,al : byte j

20 BEGIN

121 WITH REGSET DO

22 BEGIN

23 DS := SEGM ;

124 DX = OFFS j

125 ah 1= $295 ;g

1264 AX :=( ah shl B) or ¥4B j
127 INTR($21 ,REGSET) ;3

128 END;

129 -ND3

132 FUNMCTION HEX (VAL INTEGER) : HEXVAL

8%

133 { convert val into a hex string 3}

124 BEGIN

135 HEX := HEXDIGIVAL SHR 121 +

136 HEXDIGL (VAL SHR 8) AND 151 +
137 HEXDIGL (VAL SHE 4) AND 151 +
133 HEXDIGLVAL AND 151 g

139  END;

1473 FUNCTION BITS(NUMS:intsj IND: INTEGER; RITFOS,LENGTH: BYTE) : INTEGER ;
144 { extract length bits from bitpos of numslindl 2

145  BEGIN |

146 BITFOS =
147 NUML 2= NUMSLINDI;

148 NUMZ := NUMSLIND+11 j

149 SHIFT := RITFOS - LENGTH j
150 IF SHIFT < O THEN

151 BEGIN

152 MASK := (3FFFF SHR (16 — EITFOS)) i

16 - BITFROS 3

E-4
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153 MASKZ := #FFFF BHR (16+5HIFT) 3
154 RITS = ((NUM1 AND MASEK ) SHL -SHIFT) OR
155 ((NUM2)Y SHR ( 16 + SHIFT)) AND MASKZ
156 END

157 ELSE

158 IF SHIFT = 0 THEN

139 BEGIN

160 MASK := #FFFF SHR ( 16 — LENGTH ) 3
161 BITS = MASK AND NUM1 g

162 END

163 ELSE

164 BEGIN

165 MASE := FFFFF SHR (1& — LENGTH) 3
166 RITS := (NUM1 SHR SHIFT) AND MASE j
1467 END3s

168 END:

171 procedure SCRDUMF(yvar i,i: integer) ;

172 TYFE CHAREBUFF = ARRAYI[O..B0OO00] OF CHAR j
173 VAR CFRAME: CHARBUFF ABGOLUTE $EBOO: 00003
174 PRFRAME: ARRAYLO..40001 OF CHAR 3

1735 K ,1: INTEGER j

176  begin

177 IF (I+J = 0) THEN

178  BEGIN

179 FOR M 1= O TO 3992 DO

180 EBEGIN

181 FRFRAMELK] :1= CFRAMELE*2];

182  END;

183  ENDs

184 for l:= O to 4 do

185 begin

186 if (3479 then

187 begin

i88 WRITE(LST,PRFRAMELI®*B0O +3i1) 3

189 end

190 else

191 begin

192 writeln(lst ,FRFRAMELI*BO+31);

193 ends

194 Js= j+1g

195  end;

196 if (=79 then

197 begin

198 =03

199 i 1= i+1;

200 if (i»48) then

201 begin

202 i 1= Oy

2073 statpr ==0;

Fage
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204
2035

206

213

214

216
217
218
219

e
e L
-
229
e
o

D
LAY

229

220

231

~
232

234

L Bl o
e et

236
237

T
ot

240
241

242

246
247
2489
249
250

251

myes e
JL-S&.
ey
2573

e
Lhvd

i M M
21313
[[n g wiyin

FUNCTION STACEKE : INTEGER ; EXTERNAL 'STACK.COM™ j

{ STACKE RETURNS VALUE OF STACK FOINTER 2

FUNCTION ESEGM : INTEGER ;3 EXTERNAL ‘ESEG.COM’

{ RETURNS VALUE OF ES ..EXTRA SEGMENT REGISTER X

procedure 1E488 (

c:omdg
ViIvaxi
f:1f¥1qgs
b:bad ); external I1E488.C0M"j

I<IKCICIC
IDIDIDID
10iZ 10

FROCEDURE S5080(var 1 :byte); EXTERNAL 'CONO.COM’j
{ 55080 PUTS THE CONOGRAFHICS SYSTEM IN THE DESIRED MODE:
At program start, it puts the screen in 50 row,B0O column mode.

At termination, it returns the screen to 25 X 80 . 2

EXTERNAL ‘PUTOUT.COM;

{ PUTOUT places a string and its color attributes
in the screen memory area 3

FUNCTION FRSTAT: INTEGER; EXTERNAL ‘FRETAT.COM ;4
{ PRSTAT responds to the shift-Frt8C keys by setting a flag.
The program will then dump the screen to the printer

-

50 rows by 80O columns 2

FUNCTION XYFOS(ROW,COL: INTEGER ) : INTEGER j

procedure NEWSCREEN j

SCRNMODELO] := #713
SCRNMODEL 1Y 1= %303
SCRMMODEL 2] := #5Ajg
SCRNMODEL3I] == #O0OF;
SCRNMODEL4] = *1BRjg

SCRNMODELS]

L]




oy

=
255

256
257
258
289
260
261
262
263
264

265

267

269
270
271
272
273

274

276
277
278
279
280
281

282

284
28BS
286
287
288
289
290
291
292
293
294
295
296
297
298
299

Z00
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SCRNMODEL&] =
SCRNMODEL7] =
SCRNMODEL8] :
SCRNMODEL®] =

‘aw an

D

SCRNMODEL 1G] =
SCRNMODEL111
E

by

-~
e’
ax can

T iy A e e e

SCRNMODEL 121
SCRNMODEL 131
SCRNMODEL 1413
SCRMMODEL1S5]
S5080 (SCRNMOD

™
O

-~
£

AR N am -mR t"g )

™ B
-

O

=

"ROCEDURE OLDSCREEN 3

{ restore old screen mode 3
VAR L.OC : INTEGER ;

BEGIN
FOR LOC := O TO 3999 DO
FRAMELLOC] 1= $F00
SCRNMODEL41 := #1F j
SCRNMODEE71 := $1iC 3
SCRNMODELS] := 23
SCRNMODEL10] := b3
SCRNMODEL11] := 73
55080 (SCRNMODELO1) 5

ENDs

FROCEDURE DISFLAYACRO j

{ display background for limit check screen 2
VAR I: INTEGER:

txtfile := "HALDE.BCR® 3
assignltut,txtfile);
reset (txtlg
att 1= 15 ;

i == 0 j

begin

readln{txt,sorc)

sorc = sorc +

putout (sorc,framelil,att);

Fage




' e Fage 7

Listing of: MONITOR.PAS

T0b L mmeem e FROCEDURES % FUNCTIONS—————=mm—————mm 3

T08  PROCEDURE OUTFUT (VAR SORC: ABC; VAR FRAME: INTEGER; ATTR: INTEGER);
T09 VAR ELANKS : ABC ;

210 BEGIN

11 < BLANKS := : 10 BLANKS 3
312 £ FUTOUT (BLANKS ,FRAME ,WHITE); 3

313 FUTOUT (SORC , FRAME , ATTR) ;

314 END;

316 function bocdldec(k:integer):integer;

317 { convert bcd value # into decimal value >
z18 begi

319

g
bed2dec :=(x div 16 )*10 + (2 mod 16) 3
220 ends

Z23 FUNCTION TIME: REAL ;

2 CONST TIMEBASE = 893 ;
25 VAR TSEC,HUNDSEC,SEX,MENS: INTEBER ;
2 BEGIN
=27 FORTCTIMEBASE] := O ; { SELECT THOUSANDTHS OF SECONDS REGISTER
328 TSEC := EBCDZDEC (FORTLTIMEEASE+21) ;
29 FORTITIMEBASE] := 1 3 { SELECT HUNDREDTHS AND TENTHS REGISTER 3
220 HUNDSEC := BCDZDEC(FORTITIMERASE+21);
FPORTLTIMEBASE] 1= 2 ;
IE0 SEX := BCDZDEC (PORTLTIMEBASE+21) j
III FORTLTIMEBASE] := 3 ;
334 MENS := BCD2DEC (FPORTLTIMEBRASE+21) ;

Y TIME = TSEC/1000. + HUNDSEC/100. + SEX + MENE*60.0;

IE9 FROCEDURE DISFLAY (ITEM,NDEC, XFOS,YFOS,COLR: INTEGER ) i

241 STR(ITEM: NDEC,S0RC) §
42 FUTOUT (B80RC , FRAMEL XYFOS(XFOS, YFOS) 1,COLR) §

=44  END;:

46 FROCEDURE DISFLAYDATA

347 VAR VALU,K : INTEGER ;

248 “valu : real ;g

49 vDT1,VDTZ2 = IVDT

350 KDV XV, XDV,BRI BBV : REAL 3

F52 CONST COLON = CHAR = ":° ;

353 LABEL THEexit j

254 BEGIN

P
i
o

str(numslf101:5,vear);

G N 0 N AN U NS N N E R E NS N e e o
{ o i
A4 i
J -
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357 astr(inumsl?I:5,dayl;
58 strinumsl8l:3,hours) ;
z59 str (numsl[731: 2, minutes)
260 strinumslél: 2, seconds)
61 sorc := year + day + hours + COLON
362 + minutes + COLON + seconds 3
S putout (sorc,framelxypos(0,57)1,yellow) ;
z64 FOR I:= 1 T0 10 DO
265 BEGIN
Zbé VDT = VTEBLELI] ;
Z67 IF VDT.8CRFOS > O THEN
268 BEGIN
E69 K o= VDT.LOC -1 ;
270 VALU = BITS(NUMS,K,VDT.RITFPOS,VDT.LENG);
71 J = VDT.EQUATNUM ;
372 IF J > 128 THEN J := J —-256 ;
273 IF J > O THEN
274 BEGIN
75 if( J < 81) and (j <> 2Ythen
376 begin
x77 COEF := COEFTBLELJ] ;
378 “valu 1= valu*(COEF.SLOFE} + COEF.OFFSET
379 str{xvalus b3 ,s0rc) ;
80 end
=81 else
82 IF (I=94) 0OR (I=95) THEN
83 BEGIN { EVEN OR ODD COMMAND 32
I84 SORC := HEX (VALU) +° ‘3
285 FUTOUT (SORC,FRAMELVDT. SCRPOS] ,GREEN) §
86 COMM := VALU SHR 12 ¢ { GET COMMAND NUMRER 3>
87 VALU = VALU AND 4095 ;
z8s8 CASE COMM OF
z8e 1,3,5,7,9,11,12,15: INDEX := COMM div 2 + 110 3
390 0,2,4,6,8,10,12,14: INDEX := COMM div 2 + 100 g
371 END3;
2= VDT := VTBLELINDEX] ; { SELECT TABLE ENTRY FOR
394 THIS COMMANDZ>
395 sorc 5= hex (valu)j
296 END
97 else
98 STR (VALU: 6,850R0) 3
99 END
400 ELSE
401 BEGIN
402 { SPECIAL FRDOCESSING.. EQUIVALENT OF ISFCL IN HF SOFTWARE?
4073 J 2= ABRB(J) —-25 3
404 IF (J<0) OR (J>&) THEN GOTO THEenit j
405 CASE J OF
404 1,2,%2,4
407 BEGIN
E-9
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408
409
410
411
412
417
414
415
416
417
418
419
420
421
422
423
424
425
26
427
428
42
430
431
472
433
434
435
476
477
438
439
440
441
4472
447
444
445
446
447
448
449

4573
454
4355
456
457
458

FUTOUT (SORC,FRAMELVDT. SCRFDS] , GREEN) §

TheExit:
END3
END3

beain
portidl :=
portl{£211]
numsaddrL O]
numsaddr[ 1]

MONITOR.FAS

EN

Ty

EN
D3
R(

EN
ST
END;

ENDj;

port[£213 j;
:= port2l ar 1 ;

seg (numsLOl)
ofs (numslO1)

Fage ?

IDE 5= 2%J 3
IDI := IDZ -1 ;
VDT1 := VTEBLELID11]

|

\

\

|

|

|

|

|

\

|

VUDT2 1= VTELELID2] ‘

K 1= VDT1.LOC -1 j

XV_t= BITS (NUMS,K,VDT1.BITFOS,VDT1.LENG):
COEF := COEFTELELVDTI.EQUATNUMI ;

XV $= XV*COEF.SLOFE + COEF.OFFSET 3 |

K := VUDT2.LOC -1 g |

|

|

|

|

|

|

|

|

|

|

|

‘an cas

XDV = RITS(NUMS,K,VDTZ.BRITFOS,VDTZ.LENG) 3
COEF := COEFTRLELVDTZ.ERUATNUMI j

XDV := XDV*COEF.SLOFE + COEF.OFFSET ;
KDV := 58,03
IE J=4 THEN
BEGIN
XDV = XDV + 4.63%9 ;
KDV 1= 29.0 3
END3
XVALY 1= XDV/EDV*1.Eé6
D3
&:
GIN
VDT1 := VTBLELZ211 3 f BRI 2
VDTZ = VTBLEL4B] { BRV 2

Kz= VDT1.LOC -1 ;
BBI :=RITS(NUMS,k,VDT1.BITFOS,VDTL.LENG) ;
COEF := COEFTELELVDT1.EQUATNUMI;

BRI := BRRERI*COEF.SLOFE + COEF.OFFSET 3

K := VDTZ2.LOC -1 3

BERV := RBITS(NUMS,K,VDT2.BITFOS,VDTZ.LENG) ;
COEF := COEFTBLELB8] 3

bbv 1= bbv¥#coef.slope + coef.offset
XVALU := RBREBY — BEI*0.35 g

IF J=6 THEN XVALU := XVALU/BERI ;i
D 3

{ OF CASE 72

XVALU:10:4,S0RC)

\
\
\
\
\
\
\
\
\
\
\
\
\
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Fage 10
Listing of: MONITOR.FAS
459 { CHECK FOR SCREEN DUMF 2
460 { IF STATFR = 1 THEN
4461 REFEAT
462 SCRDUMP (L INENUM, CHARNUM) 3
4467 UNTIL STATFR = O 33}
4464 STR(TIMER: 4 ,50RC) 3
465 SORC := ‘TIMER = ~ + SORC j;
466 FUTOUT (BORC ,FRAMEL 12201, WHITE)
4469 if needmoredata then
470 begin
471 C:= ‘ENTER CWD,0,3011° 3 { set up for DMA transfer of 604 bytes 7
472 IE488(C,,numsad,F,R) 3 { input 302 words of data input v array 7
473 needmoredata = FALSE i
474 { START = TIME ;3
475 end
476 else
477 begin
478 { COUNT == COUNT + 1 ;3
479 1= 'REQUEST " ;
480 STATUBLO] 1= O 3
481 IE488B(C,8TAT,F,B)
482 if ((STATUSLO1 AND #2Z00) = 0) then
4873 begin
484 { STOP 1= TIME 33
485 { DELTA := STOF - START ;i
486 { WRITELN(® ITERATIONS = ', COUNT:5, TIME =',DELTA:10:38):7
487 £ COUNT = O 32
488 FOR I = 1 TO 302 DO
489 BEGIN
490 J 1= 2%1
491 TEMF = BYTESLJI ;
492 BYTESLJ]1 = BYTESLJI+11 3
49 BYTESLJ+11 := TEMF 3
474 ends
495 digplaydata g neaedmoredata = true j
496 ends;
497 end;
498 portl£21] := port2l ; { restore interrupt mask for B828% 3
499 ends;
502 procedure INTieeej
S0% begin
S04 inline( *FR/ { 8TI ENABLE INTERRUFTS 2
S505 ¥350/ L PUSH AX
506 £52/ { PUSH BX 2
507 ¥351/ < PUSH CX 2
S08 ¥52/ { FUSH DX 3%
509 ¥5&/ I PUSH SI 2
E-11




Fage 11

Jisting of: MONITOR.FAS

510G ¥37/ { FPUBSH DI 3

511 ¥le/ { PUSH DB 3

512 $06/ { FUSH ES 3

513 55 { FUSH BF

514 )3

515 INLINE($#2E/#C5/$3E/DATEEB); { SET DS REG TO DATA SEG 2

916 inline(

517 ¥ile/ L push ds 3

518 ¥07 ) 3 { pop es > { turbo ds % es are same ¥

519 inline(#2e/$89/326/0ldstpt); { save old stack pointer

520 INLINE($2E/$8B/%26/8TFT)3; { SBET STACK FOINTER 3

521 inline($2e/$8c/¥$16/oldstseqg); { save old stack seg 7

522 INLINE(¥Z2E/$BE/$16/8T8EGY); { SBET STACK SEGMENT REG >

S52Z MAIN ;3 { CALL MAIN FROCEDURE 32

524 inline(¥2e/#8b/%¥2&/0ldstpt); { restorr old stack pointer 7

525 inline(¥2e/¥Be/#1é6/0ldstseg); { restore old stack segment 7

527 inline( ¥3d/ { FOF BF 3

528 £07/ { FOF ES 3

52 ¥14/ £ POF DS 3

530 £¥5¥/ { FOP DI >

531 ¥3e/ { POF SI 2

532 £5a/ { FOF DX

533 £59/ { POP CX 2

534 ¥5b/ £ POFP BX 3

335 ¥58/ { POF AX 3

537 ¥cf { IRET B

538 Yy { RETURN TO 4TH

540  ends

545 L e FAS4ATH MAIN FROGRAM— o s o o oo e e e >

548 BEGIN

549 COUNT := O j

550 newscreen j

551 displayacro g

552 needmoredata 1= true

993 f = 13

554 b = O3

555 STORINTLO] := SCRMNINTLO] j {SAVE FPRINT SCREEN VECTOR 3

556 STORINTL11 := SCRNINTL11 ;

557 SCRNINTLOI := OFS5(FRSTAT) 3

598 SCRNINTL11 := CSEG ;

559 STATFPR ==
560 L. INENUM

-~
b}
o

s |

= 0 3




lListing of: MONITOR.FAS

561 CHARNUM 2= O 3
563 { get coefficient file name I}
565 writeln(’' enter coefficient file name (usually coef.dat) ')

S6b4 readlin(coefFileNam);

567 {coefFILEnam := ‘coef.dat’ 3
568 assign (coefFILE,COEF+ileNAM) ;
569 RESET (COEFFILE) 3

571 { read in coefficients
572 FOR I:= 1 TO S0 DO

573 READ(COEFFILE,COEFTBLELCIJ)
574 CLOSE(COEFFILE) g

-y

576 { get variable definition table file name

577 WRITELN (" ENTER VARIABLE DEFINITION FILE NAME

578 READLN(VDTFILENAM) 3

o979 ASSIGN(VDTFILE,VDTFILENAM) §

580 RESET(VDTFILE) g

581 { read in variable definition table 2
582 FOR I:= 1 TO 200 DO

Fage

12

(USUALLY VARDEF.DAT) ')

o583 READ (VDTFILE,VTBLELI 1) { READ IN THE VARIABLE DEFINITION TABLE >

584 CLOSE(VDTFILE) 3

586 { set up ieee-48B bus. my address = 3 (MAD=3)

587 computer in charge= 1, number of ieee—-488 cards
588 base address for ieee card = 200 hex 3

589 syscon := ‘SYSCON MAD=Z, CIC=1, NDE=1, BAO=LHZ200;
590 v og= ‘3

591 { send initialization command contained in string syscon 3
592 1IE48B (syscon,v,f ,b) 3

S9= f =23

5994 b =2=03

595 Ct= ‘PASCTL O 3

596 { writeln('FPASSING CONTROL TO HF' )3 3>

597 { need to send control to HF-1000

598 IE488(c,v,f,b);

599 Fa= Of

HOO0 EB:= O 3

601 C := "'TIMEQUT" ;

602 V= chr(l) j;

HO3 { set up for infinite time out value

&04 IE488(C,V,F,EB);

606 ESSEG 1= ESEGM ;

607 datasegl0l := DSEG ;

608 DATASEGL1] := DSEG

L0 WRITELN(’ ESEG % DESG =’ ,ESSEG:46,DATASEGLOI: &)
610 STACKSEG := SBEG )

611 STACKEFT 2= STACK ;




Listing

613
614
615
616
617
618

620
621

2
a Ll

627
624
625

of

LB o

Fage 13
: MONITOR.FAS

csegm = cseg
offs := ofs(INTieee)+ 7 3 { THE + 7 SKIFS OVER TURRO FROCEDURE CODE 3
SETINTVEC (CSEGM,0FFS) §
writeln(’ FAB4TH CS,0F8 &’ ,intvecl0libé,intveclilsébd);

writeln(’ Datseg =’ ,datseqlOliéb,datseglllzbd);

portl£2083 = 1 3 3

interrupt type 27 hex allows a program to terminate while locking
itself in memory. This main program is never re—entered, but interrupt
type 48 hex will cause the main procedure to be called which in turn
utilizes the rest of this program code ¥

intr (£$27,zilch)g

END.
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