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COMPUTER SYSTEMSAND SOFTWARE DESCRIPTIONFOR
GAS CHARACTERIZATION SYSTEM

1.0 INTRODUCTION

The GaSCharacterization SYStem PrOjeCt was commissioned by TWRS
management with funding frOm TWRS Safety, on December 1, 1994. The project
objective is to establish an instrumentation system to measure flammable gas
concentrations in the vapor space of selected watch list tanks, starting with tank
AN-105 and AW-101. Data collected by this SYStem iS meant to support first tank
characterization, then tank safety. System design is premised upon
Characterization rather than mitigation, therefore redundancy is not required.

1.1 Background

Nuclear waste by-products from Hanford Site weapon production missions
are stored in a number of lar9e single and double shell underground tanks. In
March of 1990, 23 waste tanks at the Hanford Site were identified as having a
potential for build up of several flammable gases including hydrogen, nitrous
oxide, and ammonia. Waste tank 241-SY-101 was identified as presenting the
most serious safety concern, which prompted the installation of the Gas
Monitoring system (GMS-2) with continuous hydrogen measuring. Additionally,
for personnel safety and environmental monitoring, the amount of ammonia
released frOm the SY tank farm exhaust stack iS monitored. A list of tanks with
the pOtential fOr approaching the 10Wer flammability limit (LFL)was created, and
called the flammable gas watch-list tanks. The GaSCharacterization System uses
the operationally proven GMS-2 as a design baseline.

The Gas Characterization System (GCS)COmpUter SYStem consists of several
individual COmpUter Components necessary to address the control and data
acquisition functions of the several specific types of instruments used to
monitor the vapor space. TheSe COmpUterS are networked, using the Microsoft
Windows NT mUlti-taSkin9 Operating system and networking software. This
allows the systems components to function in parallel and perform instrument
control, data Collection, analysis, computer interfacing, and archiving functions.

1.2 Site Environment

The environment to which the Gas Characterization System GCScomputer
systems will be exposed is classified as an outdoor environment.
Environmentally sensitive monitoring components shall be protected by
appropriate enClOSUreS. Although the equipment will be protected by enclosed
shelters, access to the shelters will expose the equipment to the outdoor
environment, with ambient temperatures ranging from -29°C to 49°C (-20” F to
120”F), relative humidity ranging from 5% to 100%, and wind speeds ranging up
to 130 kilometers per hour (80 mph) with blowing dust. The background
Radiation dose rate in “AW and “AN” farm is less than 0.5 mR/hr.
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2.0 SCOPE

This document provides an overview of the computer systems software
that provides analytical calculations, data logging, system control, automated
calibration verifications, data transfer, and data archival for the Gas
Characterization systems being installed at the 200 AreaS Tank FarmS. It outlines
the system layout, and contains descriptions of components and the functions
they Perform. The fOI10Win9 SYStem documentation Categories are included in
the scope of this document

+ + Software Requirements Specification
+ + COmpUter SOftWare Design Description
+ + SOftWare Configuration Management Plan

3.0 SOFTWARE REQUIREMENTSSPECIFICATION

The W Characterization SYStem reqUireS COmpUterS to control and
sequence many instruments, sensors, and eleCtriC ValVeS. Additionally, the
computers must perform mathematical fUnCtiOnS (ie. integrate the area under
the curve) to produce “Calculated Concentrations”. Control and sequencing of
the valves and instruments, with these microcomputers, requires not only
vendor supplied software, but also configuration, automation, and integration
programming. This section will address the requirements, functions, inputs,
outputs, format and desirable associated with the GCS product.

3.1 Criteria

At the beginning of the Gas Characterization System project, the following ,
criteria was established as necessary in t@lFitiOtIto the GCSsoftware:

3.1.1 The following vapor space gasses shall be monitored at the listed
resolutions

+ H, @ 3to 30 ppm (*3 ppm)
@ 30 to 30,000 PPm (+10% of reading)

+ NH. @ 3 to 30 ppm (~lo ppm)
@ 30 to 10,000 PPm (~lo% of reading)

+ N20 I@ 10 to 30 ppm (+3 ppm)
@ 30 to 30,000 PPm (AIO% of reading)

+ CH4 @ 10 to 30 ppm (i-lo ppm)
@ 100 to 30,000 PPm (AIO% of reading)

3.1.2 The system shall be automated to provide continuous sampling and
calculated data.



3.1.3

3.1.4

3.1.5

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

3.1.11

3.1.12

3.1.13
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The system CPU shall be network connected for:

+ data retrieval, without entering a radiation zone
+ remote system monitoring
+ remote diagnostics
+ as close to real time availability of data as possible

The system shall be reconfigurable to read other gasses.

The SYStem shall selectively preserve spectral data” fOr future review”

+ save all calibration data
+ save faUltY data sets (O data)

@NOteS:
Selectively Preserve Spectral Data -- is referring to the archival

retention of data denoting significant data, changes,
calibrations, and errors. Retention of routine data which may
remain the same for days at a time, is unnecessary.

Fi./tUre Review - The need to retrieve the SpeCtral data associated with
significant calculated data is to be considered on the order of
years.

The GaS Chromatography shall sample at a variable minute rate

The FTIR sample rate shall, at 64 scans, be 10 minutes or better

The COt?IPU&r OtIWititICj SYStf3t?ISshall be compatible with the site
standard and shall provide for preemptive multi-tasking. WindowslNT
3.5 recommended. The software shall be Windows 3.1 or Win NT
compatible.

SYStem SOftWare shall COntrOl calibrations and flag them in the data
set

The output calculated concentrations and associated spectral data
shall be given unique file and record names based upon date and
time.

Process data (such as pressure, flow, & temperature) shall be logged at
one minute intervals. Channels shall be denoted in the saved data,
and the records shall be identified by date and time. EaCh process
data file shall be uniquely named using a date stamp.

Each computer controlling a directly connected instrument shall save
necessary data fOr a minimum of 24 hours, in the event of a failure of
the network link.

The GCS host computer (local to the instruments) shall preserve
unarchived data for a minimum of one week, in the event of a failure
of the Central archival SYStem (LABHOST)or related
telecommunications.

‘Windows is a trademark of Microsoft Corporation,
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3.1.14 NO data shall be deleted frOm the 10Cal SYStem without verifying the
data is resident on the receiving computer.

3.2 SOftWare FUIICtiOtIS

The CCS computer SYStem consists of several individual computer
components necessary to provide control and data acquisition functions for the
GCSanalytical instruments. Two gas chromatography instruments (ccl computer
and GC2 computer) are used to monitor Hydrogen, NitrOUS Oxide, and Methane
in the tank vapor space. The FTIR instrument (FTIR computer) monitors
Ammonia COtW?ITtin the same gas stream.

The GCI, GC2 and FTIR COmpUterS are networked to the host computer
GCSI HOST using the Microsoft Windows NT multi-tasking operating system and
netWOrkin9 SOftWare. (NOte: CUrrentlY, for the two SYStemS being installed, the
Host computer for the first SYStem will be designated GCSIHOST and the Host
computer for the second system will be designated GCS2HOST. This document
will refer to the Host computer as GCSI HOST). This allOWS the system
Components to fUnCtiOn in parallel to COntrOl the instruments, sensors, and
electric valves. Additionally, the computers must perform mathematical
functions (i.e. integrate the area under the curve) to produce “Calculated
Concentrations”. Controlling the instruments with these microcomputers,
requires not only vendor supplied software, but also configuration, automation,
and integration programming. Integration software consists of several systems.
LabVieW VI SYStem provides process data acquisition and control of the
automatic calibration feature for the gas chrornatograph instruments. ccl and
GC2 software systems provide an automated process for data configuration and
handling. A modified vendor supplied software version (Win-lR) gives the FTIR
the capabilities of continuous sampling and data configuration.

3.2.1 LabView Data Acquisition control System

3.2.1.1 Ot3eratOr lIItSTft3CeCOIItrOl and Indicator FUIICtiOII

● Provide real time display on front panel for process data such as
pressure, flow, and temperature.

● ACCept COntrOl inputs frOm frOnt panel fOr data file recording and gas
chrornatographs calibration. Details to these control inputs will be
described in section 3.2.2.2 and 3.2.2.4

3.2.1.2 Data File Recording and Archiving Function

● Data fiIeS Will be logged based on the file configuration control inputs
as follows

- Requires COmplete archive path.
- Data freqUenCY.
- Toggle button to Save or Not Save to file.
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● The process data file will be automatically generated once at the
beginning of each dav.and uniquelv named using a date Stamp.

● At the beginning of each dav, the data file of the previous dav will be
archived across the HLAN per the predefined archive path.

3.2.1.3 HLAN network failure mode

● Data will be preserved bv SaVin9 Iocallv.

● Provide adequate data storage fOr a minimum of one week.

3.2.1.4 CCSCalibration COntrOI Function

● ACCePt calibration COntrO[ inputs on front panel as follows

- Time Start
- Duration

● Provide signals to control auto calibration valves.

● Mark data file to identify calibration sample.

3.2.2 GaS Chromatography 1 and 2 Data Systems

The GCI and GC2 data SVStemS are design tO have the same
functionality except that GCI measures hvdrogen gas and GC2 measures
methane and nitrous oxide gases.

3.2.2.1 EzClwom 200 Data SYStem FUnCtiOn

● COntrOIS and acquires data frOm MTI GaSChromatograph. Software is
vendor supplied.

● User defined method programs are used to analvze chromatogram
data and calculate component concentrations.

3.2.2.2 Organize and FOrmat EZChrOm Data

● CW.tOm SOftVVare (GCIAPP32.EXE and GC2APP32.EXE) collects and
organizes EZChrOm data.

Organized bv date
Organized bv run or index number

3.2.2.3 Organize Data Following a System Outage or Date Change

● software automaticailv indexes filenames following a svstem outage
or upon date change.
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3.2.2.4 Interface with Labview VI

● Data from GCSis passed to and displayed in Labview?

● Calibration data is flagged based upon external valve operation
initiated frOm Labview.

3.2.2.5 Data Compression and HLAN Transfer

● At a pre-defined time each day, all GC data will be compressed and
Sent to archive over HLAN COnneCtiOn.

3.2.2.6 Data Handling During NetWOrk Outage

● System is required to store archive data locally in the event of a
network failure or interruption.

3.2.3 FTIR Data SYStem

3.2.3.1 Win-lR Data SYStem FUnCtiOn

● COntrOIS and acquires data frOm BIO-RAD lnfra-Red Spectrometer.
Software is vendor supplied.

● user defined method programs are used to analyze interferogram
data and calculate component concentrations.

3.2.3.2 Organize and FOrmat Win-lR Data

● Custom software with modified vendor supplied software continuous
collects and organizes data.

Organized by date
Organized by index number in sequential order

3.2.3.3 Organize Data Following a SYStem 0Uta9e or Date Change

● Software automatically indexes filenames following a system outage
or upon date change.

3.2.3.4 Data Compression and HLAN TranSfer

● At a pre-defined time each day, all FTIR data will be compressed and
SS31tto archive over HLAN COnneCtiOn.

3.2.3.5 Data Handling During Network Outage

● System is required to store archive data locally in the event of a
network failure or interruption.

2LabView is a trademark of National Instruments Corporation.
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4.0 DESIGN DESCRIPTION & SYSTEM INTERFACES

4.1 Principles of Operation

The general organization of the GCScomputer system components are
shown in the GCSComPuter SYstem LaYout Dia9ram (Figure 4A). An individual
processor is dedicated to each 9as measurin9 instrument (Gas Chromatography
and FTIR), as recommended bY the equiPment vendors. Each of these dedicated
CPUS runs the software supplied with the instrument. Another CPU is
responsible for collecting the data frOm the three CC and FTIR processors as well
as reading me analog sensors (flow, Pressure, temperature). This fourth CPU
reduces and compresses the data, then passes the calculated results with source
data via HLAN to a central COmPUter that shares the data real time to the
networked data users and archives the data to CD-ROM.

4.2 computers & software

This subsection defines the hardware and software composition of each of
the four COt’IIPUtE?rShI each GCSfield Unit (GCI, GC2, FTIR, and GCSHOST
computers).

200 East/AN farm 200 East/AW farm 300 Area/306E
GCS–1 GCS-2 LAB

-J,
&[[ ..........-.......... .. .........--+ I 2 fL---

Fi9ure 4A -- f3CS Computer System Layout Diagram
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4.2.1 GCI Computer

The ccl COmpUter suPPorts an MTI dual column Gas Chromatograph
with a control and computational program which records accurate
measurements of traCe HYdr09en (Hz at 3-30pPm-10W & 30-30,000 ppm-high),

4.2.1.1 GCI Computer Hardware

MOdeI: AST%remmia 486/66
MemOw 16 megabytes of RAM
Disks: A: -3.5” HD floppy

C: -340 megabyte hard drive
Ethernet 3COM Etherlink Ill card on thin-net (BNC connector)

(initial SetUp: P300, lRG1-5)
Ports: connected to MTI dual column CC via RS-232 cable on COMI

4.2.1.2 ccl computer Software

Windows NT Or Windows 95 (EZChrom200 mustrun underone of these 32 bit
01X?E3tif19SYStet17environmentsto allowthe CCAPPCall, from GCSHOST,to
checkfor the existenceof the desiredfile)

NETBEUI network prOtOCOl
EzChrom 200 Data SYStem SOftWare, version 4 (supplied with cc)

4.2.1.3 GCI COmpUter Hard Disk Organization (eSSential firSt level
directories)

Other directories may be present as needed to suPPort a support
function such as a video card (~ If the video card fails, another
available card will be used with Its own support files directory).

C\ (340 Meg. hard drive with one partition)
+CAL
+DOS
l’-----Gcl
+MTI
+TEMP
+USERS

t:lj!’x;p

4.2.1.4 ccl Network Shares and connections

Shares from GCI include:
Share Name Path

c c\ (no password)
Gcl c:\Gcl (no password)

Connections frOm GCI area necessary part of configuration and will
be necessary fOr teStin9, diagnosing problems, or reloading initial
Configuration frOm the CD ROM drive on GCSHOST.

3AST is a trademark of AST Research, Inc.
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4.2.2 GC2 Computer

The GC2 Computer supports an MTI dual column Gas Ctlromatograph
which records accurate measurements of Nitrous Oxide (N20 at 10-30 ppm-
Iow & 30-30,000 ppm-high), and Methane (CH, at 10-100 ppm-10W & 100-
30,000 ppm-high).

4.2.2.1 GC2 Computer Hardware

Model: AST Premmia 486/66
MemOIIL 16 megabytes Of RAM
Disks: A -3.5 HD floppy

C: -340 megabyte hard drive
Ethernet 3COM Etherlink Ill card on thin-net (BNC connector)

(initial setup: P300, [RQ-5)
Ports connected to MTI dual column CC via RS-232 cable on COMI

4.2.2.2 GC2 COtTIpU@rSoftware

Windows NT Or Windows 95 (EZCtIrom200 mustrun under one of these two 32

bit 0Peratin9svstemenvironmentsto allowthe GCAPP call,from
CCSHOST,to checkfor the existenceof the desiredfile)

NETBEUI network protocol
EZChrOm 200 Data SYStem SOftWare, VerSiOn 4 (supplied with cc)

4.2.2.3 GC2 Computer Hard Disk Organization (essential first level
directories)

C\ (340 Me9. hard drive with one partition)
j-CAL
~DOS
~GC2
+MTI
+TEMP
+JSERS
+WINNT35
~wIN32App

4.2.2.4 GC2 Network Shares and Connections

shares frOm GC2 include:
Share Name Path

c c:\ (no password)
GC2 C\GC2 (no password)

COnneCtiOnS frOm GC2 area necessary part of configuration and will
be necessary for testing, diagnosing problems, or reloading initial
Configuration frOm the CD ROM drive on GCSHOST.
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4.2.3 FTIR Computer

The FTIR computer SUPPOWSa Bio-Rad FTS-175 Fourier Transform -Mid-
lnfraRed Spectrometer, with Michelson mechanical bearing interferometer,
which records accurate measurements of Ammonia (NH3 at 10-30 ppm-low &
30-10,000 ppm-high) and supplies spectral data suitable for future
calculation of other gasses from the retained interferogram.

4.2.3.1 FTIR Computer Hardware

Model: AST Premmia 486/66
MemoW ‘16 megabytes of RAM
Disks A -3.5 HD floppy

C: -340 megabyte hard drive
Ethernet 3COM Etherlink Ill card on thin-net (BNC connector)

(initial setup: P300, IRQ-5)
Video: VGA
other Cards Bio-Rad EISA bus card, connecting FTS-175 FTIR

Spectrometer via a ribbon cable

4.2.3.2 FTIR Computer Software

Windows for Workgroups version 3.II
NETBEUI network protocol
Win-lR SOftWare (VerSiOn 3.0 or later) (supplied with FTIR)

[note: Grams386 is similar software and may be used
to review and interpret the chromatograrns created
by this system.1

COtIfig.IUK3tiOtIFile
Background
Training Spectra

Three configuration files are necessary fOr GCS mode. These three
were project developed or modified, using QUant Basic (the
development tool supplied with the WIN-IR software.

+ + ICOMPUT.AB - COnVertS lnterferOgramS to Absorbance
Spectrum

+ + JUANTBAS.AB - USeSAbsorbance to calculate concentrations
+ + SPFTIRII.AB - Configures system for continuous operation

and data storage format

4.2.3.3 FTIR Computer Hard DiSk Organization (eSSential firSt level
directories)

C\ (340 Meg. hard drive with one partition)
+CAL
+DOS
+-FTIR
+WIN_lR
+MOUSE
-WINDOWS
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4.2.1.4 FTIR Network Shares and Connections

Shares frOm FTIR include:
Share Name Path

c c\ (no password)
FTIR C\FTIR (nO password)

4.2.1.5 Connections from FTIR include:

Connection Name Drive Letter used

GCSIHOSllFTIR D:

4.2.4 The GCSI HOST Computer

The GCSHOSTComputer is the focal point for the instruments within
the GCSenclosure, performing 3 main functions. (~ The use of GCSI HOST
in this section is representative of the other field GCS units, GCS2HOST or
GCS3HOST)

4.2.4.1 [thandles the discrete sensors and valves associated with
GCSvia the National Instruments 1/0 cards internal to it.
continuous temperature, pressure, and flow measurements are
made, displayed, and logged. Additionally, periodic calibration
verifications are automatically called for, which requires closing
the sample line valve and opening the calibration gas valve.

4.2.4.2 GCSI HOST communicates with both the 10CZilinstrument
network and with HLAN, -as isolated networks, using two network
interface cards. The traffiC frOm either network can not reach
the other. A GCS process can communicate to either but not
both. GCSI HOST communicates with the GCI computer and
instrument, the GC2 computer and instrument, and the FTIR
COt?MXItW and instrument via ethernet on thin-net cable. This
network is 10Ci31to the GCS(YICIOSLN%OnlY.

4.2.4.3 GCSI HOST retrieves the spectral data files from the
instrument COtIIPUtfXS and pf3rfOfT?Wlabeling, compression, and
other fUtICtiOtW and StOtW the data on LABHOST for network
access by authorized data users and long term archiving.

Figure 4B -- GCSIHOST1/0
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4.2.4.4 GCSI HOST computer Hardware

MOdel:
Processok
MemOtlC
Disks:

Ethernet

Ports

Video:
others

ASTPre mia CXP-lOO, EISA/lSWPCl bus compatible
TPentium at 100 MHz

32 megabytes of RAM
A -3.5” HD floppy
1.2 Gi9.HD Partitioned to C: 340 megabyte D: 680

megabyte
E -CD ROM drive (internal)
AMD on the motherboard fOr HLAN access, Aul

connector (initial setup: P320, IRQ-5, DMA-3)
3COM Etherlink Ill network card on thin-net (BNC

COtIi7eCtOt9(initial setup: P300, IRQ-10)
(nOt bridged or forwarded to HLAN)

Parallel port on P378h, IRQ-7
Serial ports: Coml disabled, Com2 on P278h, IRQ-3
VGA
National Instruments !’AT-MIO-16X, internal, for analog

1/0 (initial setup: P220, IRQ-11, DMA 6&7)
NatiOnal Instruments “PC-DIO-24, internal, for parallel

1/0 (initial setup: P210, IRQ-4)
National Instruments “AMUX-64T”, external, expands 16

channel Analog 1/0 to 64 channels

4.2.4.5 GCSI HOST COtTIpUtf3r SOftWWe

Operating System: Windows NT version 3.5
Network Protocol: NETBEUI on 3COM card, for instrument subnet

access
TcP/iP on AMD net port, for HLAN access

Commercial: LabView fOr Windows & NT, by National
Instruments, version 3.1

Resource Tools: SCHEDULE.EXE -- launches specific application
routines at designated times

Developed lt@rfaCe APPS:
FTIRZIP.EXE -- Zips previous days interferograms & calculated

data fileS and sends the result to the designated
network directory across HLAN

GCIZIP.EXE -- PUr9eS every Nth chromatogram unless it meets
change or significance criteria and zips the
previous day’s data files into one, then sends the
result to the designated network directory

GCIAPP32.EXE -- Retrieves data from GCI CPU, reformats data,
relabels the files, and stores data locally

GC2ZIP.EXE -- Same as GCIZIP.EXE except adds two fields of
data

GC2APP32.EXE -- Same as GCIAPP32.EXE except adds two fields of
data

GCSVI.EXE -- Reads process variable data directly from the
sensors (temperature, pressure, & flow) then
displays and logs it

4Pentium is a trademark of Intel.
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4.2.4.6 GCSI HOST Computer Hard Disk Organization
(only the essential first level directories are shown)

C:\ (340 Me9.)
+BIN
+DOS
+NETWORK
+NIDAQNT
+RESKIT35
+Scsl

1=
USERS
TEMP

~wlNNT35
L-WI N32App

D:\ (680 Meg.)
l----CAL
+FTIR
+Gc’1
+GC2
-N I

4.2.4.7 GCSIHOST NetWOrk Shares and
connections

Shares from GCSI HOST include:
Share Name Path

ADMIN$ c:\wlNNT35 (password protected)
c c:\ (password protected)
D D\ (password protected)
FTIR D\FTIR (password protected)
GCSICD E:\ (no password)
DJet Printer (HP DeskJet 540)

Connections from FTIR include:

Connection Name Drive Letter Used

GCl\GCl F
Gc2\Gc2 G:
LABHOSnGCSIDATA H:
WHC129\COMMON s: (maybe any 200 Areas general

purposeserver)
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4.3 Functions and Flow of the GCS Software

The Gas Chromatography instrumentation hardware was delivered from the
vendor with the EZChrom 200 Data System software package included. Similarly
the Fourier TratWfOrt17 Infrared Spectrometer was shipped with the Grams 386
software package included for control of the instrumentation hardware and
processing of its output. lnte9ratiOn software to automate the vendor systems
and turn the output into customer usable data, was developed on site. The
following register defines the software modules developed on site and points
to it’s source code listing.

Software Source Code Listing/
App Name Development Language Description

GCIZIP.EXE Appendix “C”/ C++

GCIAPP32.EXE Appendix “D”

GC2ZIP.EXE Appendix “E

GC2APP32.EXE Appendix “F

c ++

c ++

c ++

FTIRZIP.EXE Appendix “G”I C++

GCSVI.EXE Appendix “H” / C++

4.3.1 Gas Chromatograph

PUr9eS every Nth chromatogram unless
it meets change or significance criteria
and zips the previous days data files
into one, then sends the result to the
designated network directory
Retrieves data from ccl CPU,.
refOrmatS data, relabels the files, and
stores data locally
Same as GCIZIP.EXE eXCePt adds two
fields of data
Same as GCIAPP32.EXE except adds two
fields of data
ZiPs Previous days interferograms &
calculated data files and sends the
result to the designated network
directory across HLAN
ReadS process variable data directly
from the sensors (pressure, flow, and
temperate) then displays and logs it

Both Gas Chromatography function identically except for the extra
two columns of data produced by GC2. FrOm each GC, massive
chromatogram files are Produced on a COtWin”UOUSbasis. GCSsoftware
converts each chromatogram into calculated concentrations of pre
selected gasses. The software also serves many other functions

Place a date/time stamp on each dataset
: Identify each calibration
+ FOtT?Wtthe calculated t@SUltSfOr readability
+ After Calculation, delete a pre-defined number Of

chromatograms showing no change frOm previous readings.
+ compress the data into a single calculated data file and a single

chromatograms file per day. This minimizes StOra9e
requirements and reduces file clutter.

+ Trigger instrument calibrations at defined intervals

4.3.1.1 GCIZIP.CPP & GC2ZIP.CPP Pr09ratTI Description

The objective of using GCIZIP and GC2ZIP programs is to reduce
the large number of files generated by the chromatograrns. Another
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consideration is that a large amount of storage is consumed by the
chromatograms, this storage allocation is reduced by joining all
chromatograms from a single day into one file. The GCZIP data
reduction and file handling algorithm is governed by the two
initialization fileS known as INI fileS. The GCI ZIP.INI and GC2 ZIP.INI
files ~ndicate the path of the executable of the pkzipprogra-m,the
location of the files before they are to be zipped, their location after
they are zipped, the number of the chromatograrn to save(this
condition depends on a number of parameters to be discussed later).

The GCZIP program receives an integer, in this case’1 and 2 to
read the appropriate INI file, fills the string called date_name with the
appropriate date. The integers for the day are then pulled out of the
date string program, these integers are decremented by one day, in
order to zip the files for the previous day. The next step in the
GCl_ZIP and GC2_ZlP program is to build the strings for each of the
commands executed above. The firSt string will be used to build the
path fOr the executable for the pkzip file. The second string will be
used to build the path for the location of the files to be zipped, the
third and final string indicates the location of the files that are
zipped. These locations are arbitrary and can be assigned to any
drive, by changing the variables m the GCl_ZIP.lNl and GC2_ZlP.lNl files.

After the input/output path strings are built, the next step is to
build the data compression routine. The data compression routine’s
main task is to selectively save chromatograms if any of the
concentrations for the gases are zeros, or if any of the
chromatograms are fOr calibration purposes. The routine skips the
header file,. reads the next set of concentrations into an array. A
while looP IS used to read in the number of chromatograms(same as
number of lines in the program), convert each field of the array from
an ascii character to a float.

A variable called Crname is constructed to contain the base
definition of the chromatogram name(i.e 50806. where the 5 stands
for the year 1995, the 08 stands for the month and the 06 stands for
the day and a period is attached fOr purposes of attaching an index
to the end of this). An if statement is used to check whether any of
the lines are used for calibration, or whether any of the gases have
zero concentration, If this IS true then these chromatograms are
saved eke they are deleted. After this deletion the variable crname is
reSet to its initial COntentS( i.e frOm 50806.123 to 50806.). As the
compression routine is ended the next 10 to 15 lines of the gczip
code are used to build a string to execute the pkzip command
specifying the location of the files before and after the zipping
operation and the aCtUal executable location of the pkzip file. After
the zipping operation is completed the source files that are stored
locally are deleted and the directory is removed.

The reSUltant zipped Cc file contains one days chromatograms
and calculated data. EaCh is named using the following format.

y~ar month ~ay inst~ument

\ h8 i8 Gbl.zlP
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4.3.1.2 GCIAPP32.CPP $ GC2APP32.CPP Summary

The GCIAPP32 and GC2APP32 programs are used to retrieve data
from the gas chromatography, put the data into a file, then renumber
the index and rename the report file consistent with the date. The
program starts out with the opening of the dialogue box. An INI file
exists fOr each application (GCIAPP32.1NIJ GC2APP32.INI) which contains
several different variables, including Strln9 identifiers for the
backslash, the t@pOrt and chromatogram output file root path etc.
This INI file is read and the day name which is in the form 50901gcf
where the 5 stands for the year, the 09 stands fOr the month and the
01 stands fOr the day, the gcl additive differentiates between each of
the two gas chromatography.

A directory is Created fOr the day stamp of the form shown
above. The file H~ader.H is copied to the report file for the day. In
this case a search IS made to find if the current day’s file exists, if so
then the last index is obtained from the report file else the
reportindex is set to zero. A search then is conducted for the dif file,
if the dif file is found all the files with the first three characters of
9Cl(Or gc2) are deleted. FinallY the notify thread is executed to
indicate the M write time of the dif file. This thread is set so that it
times out after 10 minutes.

After all the chromatograms and the dif files are completely
written fOr the day, a variable called FindCal is used to search for the
calibration file created by the labview Vi. If the calibration does not
occur the handle containing the calibration file is closed.

4.3.2 FTIR SOftWare

4.3.2.1 FTIRZIP.CPP

The zip program fOr the ftir is similar to the program to zip the
gc application programs. This is the main module of the ftir zip
program. As is alWWi the case some definitions are included in the
beginnin9 to Si9nifY the assignment of null terminators to all the
variables which have nothing stored in them. The FTIRZIP.INI file is
opened by the new 5tatement (i.e. the ifstream statement). This INI
file contains the orlglnal location of the filfX to be zipped and the
final location of the flleS to -be zipped. The lines from the FTIRZIP.INI
file are copied onto the variables zl.p_path and zipped_path. The next
feW lineS are used tO Create the Strln9 Contalnmg the directory where
the fileS are to be zipped from.

The variable called zipped path contains the destination
directorv where the fileS are zi.5Ped to. The next few lines are used
to construct the string to make a destination directory for the zip
file to go to(this directory is of the fOrm c\ftir\50719\507191 R.zip). An
“-m” is added to the above string to signify the deletion of all the files
after the zipping process is completed. The final string is stored in
the variable call which contains the string of the form “call
c.\bi n\pkzi P.exe -m c:\ftir\50719\507’1 91R.zip d:\fti r\5071 9\*. *”. TWO
system calls are executed, one to COPYthe report file over to the
destination directory and the other to execute the above string.
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ccl FTIR.CPP -- The beginning of this module contains definitions
or each OTthe months of the year, in the variable space. The date
and time Stamp are obtained and put into the variable tins. The
variable fname is then used to Create the Sttlt19 in the fOrm (50806
where 5 stands for the year 1995, 08 stands fOr the month and 06
stands for the day).

The next Set of 20 or so lines is used compare the first three
elements of the character array fname to various versions(versions
means Spaceo SpaCel etc) of the variables space designating the
months of the year. If there is a match between these two variables
then the variable month is assigned an integer accordingly. The next
few lines get the Integer equivalent.of the day from the time string,
If the day IS less than 10a zero IS assigned to the variable day. After
the variable day is assigned correctly the variable i_day which is an
integer is constructed from this variable.

An Outer if Statement is used to distinguish the first day of each
month. Within this if statement is a switch statement which
differen~ates between each of the months(i.e if the month is May the
new day ISthen set accordingly to Apr 30, if the month is September
the new day is set to Aug 31 etc). If the current year happened to be
a leap year the month of february gets assigned 29 days. An if
statement is used to signal a leap year. Inside each of the case
statements within the switch statement the variable fname is
constructed to have the correct month, the variable day is also
constructed to contain the last day of the month. Finally null
terminators are assigned to each of these variables. After the proper
integer is assigned to the variable month, this integer is decremented
by one.

After the correct month is obtained an if statement is used to
assign a zero to fname if the month is less than 10. If the month is
greater than 10 fname gets assigned the proper value of the month
depending on the variable temp. This variable temp is used to store
the contents of the variable month as an ascii character. An else if
statement is used to assign zero in front of the day when the day is
less then 10. FinallY the variable i day is decremented by one and
converted back to the ascii variabTe day with a null terminator.

A new variable called monthl is constructed based on the
variable month, this variable is just the ascii equivalent of the month.
If the current month is less than September a zero is added onto the
beginning of this variable. If the Current month is 9reater than
September the variable monthl is copied onto the variable fnamel.
At this point fnamel contains the string in the form 50806 with the
year, the month and the day attached. The phrase IR is then
catenated onto the end of this phrase. The extension zip is then
catenated onto the end of this phrase to create the final expression
for the file to be zipped.
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4.4 LABHOST Computer

The computer labeled LABHOST is nOt a component of the field located
CCS. It resides in the development lab to serve several purposes. lt%
configuration is therefore flexible, outside of the hardware setup used by each
field Host computer.

4.4.1 The primary function of LABHOST is to make the data from the field
GCS modules accessible by the data users (FIUOr Daniel Hanford, Battelle,
and LANL Scientists and Engineers). This iS accomplished by it’s network
accessibility (HLAN).

4.4.2 The second fUnCtiOn of LABHOST is the archiving of all permanent
data from each field GCS unit. Field GCS units tranSfer their data to
LABHOST where it is formatted by month and Written to a standard 5.25”
CD-ROM. This fOrm has long term stability (in excess of 10 years), and is
convenient for transferring the 650 Megabytes of data written to each CD,
when someone needs to review the data.

4.4.3 A third fUnCtiOn of LABHOST iS as the emergency spare for any
GCSHOSTin the field. It is identical to the field host CPU including internal
Port and network cards. This availability as emergency spare is significant
on weekends and holidays, when other alternatives are few.

4.4.4 The fourth function of LABHOST is as a monitoring and diagnostic
tool.

4.4.5 LABHOSTsfifth function is as a development and modification tool for
the GCS. Any changes that may become necessary to accommodate
measuring other gasses or t?7UltiPlf2tanks frOm the same GCSwill be
developed and tested on LABHOST. Not OnlY does LABHOSTsconfiguration
as a spare enable it to dyplicate the GCSHOSTCPUSfOr teStin9, but the
development SOftWare (~ BOrland C++, LabVieL!/, & Grams386) also resides on
it.

4.4.6 LABHOST Computer Hardware

Model: AST Premmia GX P-100, EISA/lSA/PCl bus compatible
Processon Pentium at 100 MHz
MemOW 32 megabytes Of RAM
Disks: A -3.5 HD floppy

c:”- 1.2 gigabyte hard disk (internal)
D: -1.2 gigabyte hard drive (internal)
E: - CD ROM drive (internal)
F: -2.1 gigabyte hard drive (external)
G: - Writable CD ROM (external)

Ethernet AMD on the motherboard fOr HLAN access, AUI connector
3COM Etheriink Ill network card on thin-net (BNC connector)
(not bridged or forwarded to HLAN)

Video: VGA

4.4.7 LABHOST COmPUter SOftVVare

BeCaUSe LABHOST is a development computer, serving several
fUnCtiOnS, it’s SOftWare Configuration may change to accommodate the
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purpose itisserving atthe moment. Therefore the following
configuration is only a recommendation for initial setup:

operating System: Windows NT version 3.5 (or later)
NetWOrk PrOtOCOl: NETBEUI on 3COM card, for instrument subnet access

TCP/lP on AMD net port, for HLAN access
Commercial: Lab~eW for Windows & NT, by National Instruments,

Version 3.1 specifically Borland C+’, LabView,
Grams386, ......

Resource Tools: SCHEDULE.EXE -- launches specific application routines
at specific times

4.4.8 LABHOST COmpUter Hard Disk Organization

The fit3t leVeI directories essential to the GCSare dedicated to “D”
hard disk.

LABHOSTs “C” drive maybe reconfigured to serve other development
tasks as long as it retains the ability to fully support the GCSfield units
(GCSI HOST, GCS2HOST, etC.). Drive “D iS dedicated to GCS development
code and data from the GCSfield units, for the purpose of archiving to cD-
ROM. Bernouli drives mayor may nOt be Part Of the LABHOST
configuration.

H:\ (CDR hard drive fOr preparation of CD image only)

4.4.9 LABHOST Network Shares (HLAN) include:

Share Name

ADMIN$
c

8CSI DATA
GCS2DATA
Brnli-E o
Brnli-F @
CD
U2 @

Path

c\wINNT35
c\ (password protected)
D:\ (password protected)
D:\GCSl (password protected)
D\GCS2 (password protected)
E:\ (password protected)

(password protected)
:: (no password)
Printer (HP LaserJet 11)

4.5 Vendor Information File

Documentation and manUalS fOr the commercial software used in the GCS
are on file in CVI file # 22665.

0 = Not a required Part of the GCSconfiguration
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5.0 OPERATION

5.1 Overview

The purpose of the OperatiOn procedure (Appendix B) is to provide
instructions for the startup and operation of the computer in the data
acquisition and control system and the following equipment in the GCS cabinet

5.2

5.3

1) 486/33 or better host computer

2) GCI GaSChromatography control computer

3) GC2 Gas Chromatograph control computer

4) FTIR control COmpUter

Operating Procedures

5.2.1 System StartUp, NOtY?7aIOPWatiOn, Shut Down

See Appendix B fOr CUITE!nt Operating procedure.

DiscrepancyReporting & Corrective Actions

Any person who identifies any problems or discrepancy at any time shall
report it to the cognizant design engineer. The cognizant design engineer shall
include a written description of the problem or discrepancy in the design file
under “Problems”. The cognizant design engineer shall provide a COPY of this
written description to the cognizant manager responsible for characterization
and monitoring systems. The COrt%CtiVe aCtiOn is recorded in an action-tracking
database by the cognizant manager. The cognizant manager and the cognizant
design engineer are responsible fOr assuring correction of the Problem or
discrepancy.
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6.0 CONFIGURATION CONTROL

EaCh SOftWatW file shall COnt.ain a functional description of the contents of
the file. The COntentS Of the file shall have the revision history. The revision
history shall include a description of the Inltlal release and all subsequent
changes to the file. The description shall include the following:

+ + Revision number/revision date

+ + NatUt% of change

+ + Identity of requester

● t Rationale for the change

t t Identity of author making the change

6.1 Configuration Status Accounting

Characterization Monitoring Development shall prepare a status accounting
file before software release. The file will be included in the release software
description document. The StatI.IS’accounting shall include a list of all software
files that make or produce a released product. The status accountingfileshall
include the following:

-- Name and revision of released product

.. Name and revision of all software files

Instructions on how to build the software product from the files shall
include identification of support SOftWar& Support software includes
compilers, assemblers, editors, operating systems. and other utiliw software.

6.2 Media Control

The form of media used to StOre approved release software shall be 12 cm.
CD ROM disks. The software media shall be stored in at least two locations. One
set of the SOftWare media shall be stored in a file cabinet drawer labeled
“software records” in the file named “GCSsoftware”. This file cabinet will be
located at a location specified by the manager of Characterization Monitoring
Development. The other sets of software media shall be stored in each of the
field GCS huts with the GCSHOSTcomputers. Each approved release software CD
shall bear the name “GCS”,the version number, a disk number (sequential
integer starting at 1), and the initials of the GCSDesign Engineer, with date.

EaCh approved releaSe SOftWare CD shall contain all software necessary to
load and operate any computer in the system.
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& QUALITY ASSURANCE

7.1 Safety Classification and Signature Designation

The monitoring instruments and SYStemS used fOr the HanfOrd Waste Tank
Gas Characterization SYStem are classified as a non-safety related General Service
system in accordance with the requirements of WHC-CM-4-46, “Safety Analysis
Manual”. Failure of the GCSdoes not adversely effeCt the environment or the
health and safety of the personnel operating the enclosure. General design and
quality assurance requirements for Non-Safety items shall be followed.

Although the GCSfunction does nOt require it to be Safe@ class or safety
significant! its connection to the tank vapor space may necessitate designation
of Protective equipment as Defense-in-Depth Safety Equipment List
components.

At a minimum, documentation must SatiSfY an SQ Documentation Approval
Designation LeVel with Environmental ASSUranCe (E) as deemed appropriate. A
ESQ iS a designator for documentation that impacts occupational safety
[including “as low as reasonably achievable” (ALARA) principles], environmental
monitoring, and requires quality. assurance verification of conformance to
requirements. These have been determined in accordance with WHC-CM-6-1,
Engineering Practices, EP-I .4, “Safety Classification”, and WHC-CM-I-3,
Management Requirements and Procedures, MRP 5.43, “Approval Designators”.

7.2 Quality Assurance and Quality Control

All work is conducted in accordance with the relevant quality requirements
of WHC-CM-6-1, EP-I .0, “Engineering PraCtiCeS” (Le. Design Control, Design
Verification, Change Control, Interface COntrOl, Instruction, Procedures, and
Drawings), and WHC-CM-4-2, “Quality ASSUranCe Manual.”

Equipment that is deployed in Hanford’s waste tank applications must be
in compliance with NatiOnal Environmental Protection Act requirements and
have appropriate documentation to address safety and regulatory issues
associated with the deployment activity.
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APPENDIXA -- DEFINITIONS&ACRONYMS

Interferrogram containing data from atmospheric air.
Subtracted from SamPIe interferrogram to yield
components in tank vapor space.

Process of UPdatin9 the response factor or linearization
curve used to convert peak areas to concentration.

Diagnostic interferrogram used to evaluate signal strength
of FTIR

Rawdata acquired byagaschromatograph. Consists of
binarv or ASCII representation of detector signal versus
acquisition time. Injection ofsample or calibration
standard resultsin peaks inthechromatograrn. Areas
underthe peaks are set proportional to concentration.

FTIR Fourier Transform lnfraRed Spectrometer --
This instrument uses a helium-neon laserto

u
7

produce a mid-infra-red energy source,
which is directed through the sample gas

),,.“ ...... ,.+
chamber. Various molecules absorb ,-..: 2..:

infrared energy at only specific
., ,.f I

Q

,- $.,’.

frequencies. ALirat)h Ofener!3yabSOrbed
$.

versus frequency isthe absorption
spectrum of the sample. Specific
frequency absorption peaks represent
specific molecules. Thesize of thepeak (integrated area under the
curve) represents therelative concentration of themolecule in the
sample.

Gc G3SChromatography -- This instrument uses the thermal
conductivity of each gas to produce quantitative
meaSUrementS. Amolecular sieve slows down the larger
molecules andallows quick passage of the small ones. As
each gas passes into the detection chamber, after a specific
delay time, the amount it cools a detector wire is plotted
versus time. Thesize of thepeak (integrated area under
the curve) represents the relative concentration and the
time defines the molecule in the sample stream.

Interferrogram Rawdata acquired byan infrared spectrometer. Consists of
binary or ASCII representation of detector signal versus
wavelength. Injection of sample or calibration standards
results in peaks in the interferrogram. Areas under the
peaks are set proportional to concentration.
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ppm parts per million -- standard unit of relative gas
concentration

Rr3SpOIISeFiICtOr Linear proportionality COtlSWlt relating area under a
chromatograrn’s peak to gas concentration. Response
faCtOr or RF is defined as Area/Concentration.

Training SpeCtra A series of interferrograms collected by an FTIR under
known conditions (gaS concentration, pressure, flow, path
length, etc...). used to generate linear or non-linear
calibrations fOr FTIR. Training SPeCtra may be generated in
the laboratory or consist of electronic data base libraries
such as the HITRAN data base.

vapor space The Vapor Space is the atmosphere between the waste
surface level and the dome of the waste tank.

Verification Verification refers to process of injecting standard
calibration gases into analytical SyStemS and comparing the
instrument’s response to these standards. Verification also
referS to the process of COmParin9 FTIR SpeCtra with
archived electronic training spectra.

21P A file compression and joining program that is used by the
GCSto join the many spectrogram fileS frOm each day into
one large file and reduce the size by data compression to
the maximum possible.
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APPENDIX B -- OPERATING PROCEDURES
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OPERATING MANUAL FOR GAS CHARACTERIZATION
SOFTWAREAND INSTRUMENTSYSTEMS

1.0 INTRODUCTION

The flammable gas watch-list (FGWL) tanks, which have demonstrated a Gas
ReleaSe Event (GRE) exceeding 0.625% hydrogen by VOIUme will require
additional characterization. The purpose of this additional characterization is to
accurately measure the flammable and hazardous gas compositions and
resulting Lower Flammability Limit (LFL) of the tank vapor space during baseline
and GRE emissions. Data from this characterization will help determine methods
to reSOIVe the Unreviewed SafetV Question (USQ) fOr the FGWL tanks.

currently, two Gas Characterization Systems (GCS)are being installed on
tanks 105-AN and 101-AW. Each of the GCSSWtemS will include two gas
chromatography (CC), a Fourier Transform Infrared Analyzer (FTIR), and a LabView
data acquisition system. These instruments will provide the system with the
capabilities to measure a wide range of gases from parts per million to percent
volume concentration levels.

2.0 SCOPE

The objective of this”document is to provide user desk instructions for the
routine start-up, operation, and ShUtdOWn of the Gas Characterization Systems.

3.0 PREREQUISITE

conduct of the procedure steps outlined in the document assumes
reasonable proficiency with PerSOnal computers and the Windows operating
SWtem (windows NT and Windows fOr workgroups) including familiarity
connecting network drives. Additionally, the Operator should be familiar with
operation of the gas chromatography and infrared spectrometer and associated
software.

4.0 DESCRIPTION

The GCS instrument/data acquisition SW.tem COnSiStSof networked
COmPUterS and analytical instruments. Vendor supplied software is used to
control operation and analysis functions of the analytical instruments and
custom developed software is used to collect, store, organize, and transfer the
data. Figure attached shows the COmPUter and instrument layout for the GCS.
A brief description of the hardware software systems is given in the following
SeCtiOnS. A more detailed description is detailed in Hardware Functional Design
Description document.
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4.1 ccl Hardware/Software

The ccl sub-system consists of an MTI gas Chromatography and a 486 66-MHz
personal computer, GCI networked to the PentiUm host COmpUter GCSI HOST
(NOte: currently two SVStemS are being installed the Host computer for the first
system will be designated GCSIHOST and the Host COmpUter for the second
system will be designated GCS2HOST- The remainder of this document will refer
to the Host computer as GCSIHOST). Both computers run the Windows NT or
Windows 95 oPeratin9 system. The gas chrornatograph is configured to
measure hydrogen and is equipped with two molecular sieve and thermal
conductivity detector/collum modules. The software system for running cc-l
consists of the following:

EZCHROM Version 4.0

GCIAPP32 Version 1.0

GCIZIP Version 1.0

Vendor supplied software for controlling the MTI
gas chrornatograph and analyzing data. software
resides on ccl computer.

Custom developed software for transferring
EZCHROM data from the GCI computer to the
GCSI HOST computer. Software also organizes and
renames the data files using a standard date/run-
number naming scheme. Software resides on
the GCSI HOST computer.

Custom developed software for compressing and
transferring GCI data from GCSI HOST to the ’300
area data server, LABHOST. Program is run at
daily intervals using the windows NT command
scheduler.

4.2 GC2 HardWare/SOftWare

The GC2 sub-system consists of an MTI gas chrornatograph and a 48666-
MHz personal computer, GC2 networked to the Pentium host computer,
GCS’1HOST. Both COmpUterS run the Windows NT or Windows 95 operating
system. The gas chromatography is configured to measure methane and nitrous
oxide and is equipped with two poraplot-Q and thermal conductivity
detector/collum modules. The software system for running GC2 consists of the
following:

EZCHROM Version 4.0 vendor supplied SOftWare fOr controlling the MTI
gas chromatography and analyzing data. Software
resides on GC2 computer.

GC2APPS Version 1.0 Custom developed software for transferring
EZCHROM data from the GC2 computer to the
GCSIHOST COmpUter. Software also organizes and
renames the data files using a standard date/run-
number naming scheme. Software resides on
the GCSIHOST COtWMItC!r.
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GC2ZIP Version 1.0 CUStOm developed software for compressing and
transferring GC2 data frOm GCSI HOST to the 300
area data server, LABHOST. Pr09ram is run at
daily intervals using the Windows NT command
scheduler.

4.3 FTIR HardWare/SOftWare

The FTIR sub-system consists of a Bio-Rad FTS-175 IR spectrometer and a
486 66-MHz personal computer, FTIR networked to the PentiUm host computer
GCSI HOST. The FTIR computer runs the Windows for Workgroups operating
SYStem and the GCSIHOST runs Windows NT or windows 95. The FTIR is
configured to measure ammonia but can readily be configured to measure a
wide variety of gases. The SOftWare system fOr rUnnin9 FTIR consists of the
following:

WIN_lR Version 2.0 Vendor supplied software for controlling the FTIR
and analyzing data. SOftWare resides on FTIR
computer. In addition to controlling the
spectrometer the WiN_lR SOftWare uses user
developed array basic programs to control
analysis and repOrtin9 fUnCtiOnS. These
programs include ICOMPUTE.AB, JUANTBAS.AB and
SPFTIRII.AB. These array basic programs are
started automatically when executing the radio
button labeled SPFTIRII in WIN_lR.

FTIRZIP VerSiOn 1.0 Custom developed SOftWare fOr compressing and
transferring FTIR data from GCSIHOST to the 300
area data server, LABHOST. Program is run at
daily interValS using the Windows NT command
scheduler.

4.4 Process Instrumentation Data Logging Hardware/Software

The process data logging SUb-SyStem uses National instruments data
acquisition boards and software installed on the GCSIHOST computer to monitor
and record system variables such as temperature and flow. In addition, this
subsystem also controls automatic timed injections of calibration gases into the
cc systems.

Gcsvlver 1.0 Labview developed executable program to log
SYStem temperatures, flows, and pressures. Also
COntrOIS aUtOmatiC GC calibrations and performs
data transfer and archive functions.
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5.0 PROCEDURE

The following procedure describes SQIS fOr Settin9 up, operating, and
troubleshooting the GCSsystems. Since alIdata istransferred tothe300 Area
Data Server (LABHOST) a ptW(XIUkite to this procedure 1S to ensure that LABHOST
is on and connected to the network. UNDER NO CIRCUMSTANCESSHOULD
LABHOST BE TURNED OFF OR REMOVED FROM THE NETWORK WITHOUT THE SYSTEM
ADMINISTRATORS ACKNOWLEDGMENT. unplanned SYStt3t_n and network outages
have been factored into the software system design and in this event all data
will be saved locally, however because of the large amount of data generated,
local hard drives can not store more than ‘1week of data.

5.1 Initial Setup

5.1.1 EnSUre that all instrument (GCI, GC2, and FTIR) are powered up.
POWer up all COmpUter SYStemS ccl, GC2, GCSI HOST, and FTIR.

NOTE: SEQUENCEOF START-UP OF THESE COMPUTER SYSTEMS IS CRITICAL
TO ENSURE PROPER ESTABLISHMENT OF NETWORK COMMUNICATIONS.
With the eXCeptiOn of GCSI HOST all systems share a common
monitor/keyboard/mouse which is activated by depressing the
labeled button on the switching module. Passwords are required
fOr all SYStemS. The system administrator maintains the active user
and Passwords list.

5.1.2

5.1.3

On the GCSI HOST computer, verify that the following shares and
network drives are connected. NOTE: THE NAME AND LOCATION OF
THESE DRIVES IS CRITICALTO PROPERSYSTEM OPERATION.

SHARE D\FTIR For FTIR computer

CONNECT Drive F: \\GCl\GCl
CONNECT Drive G: \\Gc2\Gc2
CONNECT Drive H: \\LABHOS17GCSl_HAN

If unable to establish network shares connect network drives please
refer to Section 6.1 of this procedure - Troubleshooting Network
Communications.

On the FTIR computer, connect the following network drive: NOTE:
THE NAME AND LOCATION OF THIS DRIVE IS CRITICALTO PROPER SYSTEM
OPERATION.

CONNECT Drive D: \\GCS’lHOSllFTIR

If unable to establish network shares connect network drives please
refer to SeCtiOn 6.1 of this procedure - Troubleshooting Network
Communications.
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5.1.4 On the GCSI HOST COtTIPUtEY, Start the Command scheduler (in the
GCSAPPSGroup) and verify that the interactive Mode is ON and that
GCIZIP.EXE, GC2ZIP.EXE, and FTIRZIP.EXE are set to run daily. Note:
The time that these Programs are launched is not critical, however
in general it is preferable to run these during swing and grave-yard
shift (4:00 PM to 5:00 AM) to ensure minimal network traffiC.
MINIMIZE BUT DO NOT CLOSETHE COMMAND SCHEDULER. For more
information on using the Command Scheduler see Windows NT
documentation.

5.2 Starting the FTIR

The default operating Parameters fOr the FTIR instrument (analysis
method, number of scans, scan type, etc...) are SetUP in the FTIR initialization file
CONFOOl.FTS. The following procedure StePS are in accordance with the
parameters established in the CONFOOI.FTS. A complete description of the
parameters of the file is contained in WHC-SD-WM-CSWD-077.

5.2.1 ACtiVate the FTIR monitor/keyboard/mouse using the switching
console “c.

5.2.2 Open the WIN_lR program group and launch the WIN_lR program.

5.2.3 PerfOrm an initial alignment of the FTIR Optics. SeleCt COLLECT-
ALIGN frOm the WIN_lR Taskbar. This aUtdmatiC alignment will take
approximately 3 minutes.

5.2.4 Using ~ile, Clear all slots for GRAM386 memory management.

5.2.5 DepreSS the SPFTIRII radio button in the upper right hand corner of
the WIN IR window. The WIN_lR display should change to read
...“Scann~ng 1 of 64 ....Scanning 2 of 64 etc..”. If the display does not
indicate scanning operation of the FTIR refer to Section 6.2 of this
procedure TrOUbIeShOOtin9 FTIR Operation.

5.3 Starting the GCI

The default 0Peratin9 Parameters fOr the ccl data transfer
process(location of saved files, shared directories, file extensions, etc...) are
located in the GCl_ZIP.lNl file. The f0110Win9 procedure StepS are in accordance
with the parameters established in the GCl_ZIP.lNl file. A COmplete listing and
description of the contents of the INI file is contained in WHC-SD-WM-CSWD-077.
conduct of the following procedure StePS assumes familiarity with using
EZCHROM to control and operate and MTI CC. The MT1/EZCHROM users manual
provides an excellent reference for all aSPeCtS of EZCHROM Operation.

5.3.1 Activate the GCI monitor/keyboard/mouse using the switching
console “A”.
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5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

Open the MTI program group and launch the EZCHROM program.

Select METHOD - OPEN and open
c\MTl\EzcHRoM\200\METHoDs\Gcl.MTD.

SeleCt INSTRUMENT - SEND CURRENT METHOD tO upload the selected
method tO the GC.

SeleCt DATA-SAVE AS and enter C\GCl\ in the dialogue box to
establish default save path.

FrOm the GCSI HOST COmPUter, open the GCSAPPSprogram group
and launch GCIAPP32.

Select the RUN radio button in the GCIAPPS program Window.

Select the External Standard Report.

FrOm the EZCHROM application at the GCI computer, select START. In
the dialogue box enter the RUN ID as ccl, Set number of runs to
INFO, select time between injections as 360, ensure the SAVE and DIF
SAVE OptiOnS are selected. DO NOT SELECTTHE EXTENDED OPTION.

5.3.10 Click on the START radio button to begin Run.

5.3.11 EZCHROM display should change to indicate operation of the Gas
Chromatography. If display does not indicate proper operation of
the Gas Chromatography refer to Section 6.3 of this procedure
Troubleshooting MTI cc Operation.

NOTE: EZCHROM IS NOT MULTI-TASKING - SO AFTER IT’S RUNNING LEAVE IT ALONE!!!

5.4 Starting the GC2

The default operating parameters fOr the GC2 data transfer process
(lOCatiOn of saved fileS, shared directories, file extensions, etc...) are located in
the GC2_ZlP.lNl file. The following procedure StepS are in accordance with the
parameters established in the GC2_ZlP.INl file. A complete listing and description
of the contents of the INI file is contained in WHC-SD-WM-CSWD-077. Conduct of
the fOl10Win9 procedure StePS assumes familiarity with using EZCHROM tO
COntrOl and Operate and MTI GC. The MT1/EZCHROM users manual provides an
excellent reference for all aspects of EZCHROM Operation.

5.4.1 ACtiVate the GC2 monitor/keyboard/mouse using the switching
COnSOle “B”.

5.4.2 Open the MTI program group and launch the EZCHROM program.

5.4.3 Select METHOD - OPEN and open
c\MTl\EzcHRoM\200\METHoDs\Gc2.MTD



5.4.4

5.4.5

5.4.6

5.4.7

5.4.8

5.4.9

5.4.10

5.4.10

5.3.11
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SeleCt INSTRUMENT - SEND CURRENT METHOD to upload the selected
method to the cc.

SeleCt DATA-SAVE AS and Verify C:\GC2\ is in the dialogue box to
establish default save path.

From the GCSI HOST COmpUter, open the GCSAPPSprogram group
and launch GC2APP32.

SeleCt the RUN radio button in the GC2APPS program Window.

Select the External standard Report.

From the EZCHROM application at the GC2 computer, select START. In
the dialogue box enter the RUN ID as GC2, set number of runs to
INFO, SeleCt time between injections as 360, ensure the SAVE and DIF
SAVE OptiOnS are selected. DO NOT SELECTTHE EXTENDED OPTION.

Check the Run Time on cc-l to verify that it is between 200-160
sec.

Click on the START radio button to begin run.

EZCHROM disDlav should change to indicate otIeration of the Gas
Chromatography: If display do;s not indicate Proper operation of
the Gas Chromatograph refer to Section 6.3 of this procedure
Troubleshooting MTI cc Operation.

NOTE: EZCHROM IS NOT MULTI-TASKING - SO AFTER IT’S RUNNING LEAVE IT ALONE!!!

5.5 Starting LabView Data Acquisition System

The LabView data acquisition SYStem logs process variables and initiates
automatic calibration verifications of the GCS. The following procedure assumes
start-ups with the default settings. A complete description of user selectable
settings is contained in WHC-SD-WM-CSWD-077.

5.5.1 From the GCSIHOST COmpUter, open the GCSAPPSprogram group.

5.5.2 Launch the GCSVIapplication.

5.5.3 GCSaUtO calibration - Dial in the TIME and DURATION.

5.5.4 ❑Depress the ~ radio button.

5.5.5 Verify LOGTO FILE pushbutton.
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5.6 Verify all SYStemS are 0Peratin9 and Communicating with CCSIHOST

5.6.1

5.6.2

5.6.3

5.6.4

5.6.5

5.6.6

5.6.7

5.6.8

5.6.9

5.6.10

5.6.11

5.6.12

5.6.13

From GCSI HOST maximize the GCIAPP32 and GC2APP32 program
window.

Verify that the run number index for both programs are
incrementing. NOTE: CC run time is approximately 3 minutes,
consequently the run number should be incremented about every 3
minutes. If the system does not update within 10 minutes the
programs will “time out”. The text in the window will indicate
“PROGRAM TERMINATED.

If the GCIAPP32 and/or GC2APP32 are nOt incrementing refer to
section 6.3 of this procedure, Troubleshooting cc Operation

Open the Vfindows File Mana9er.

Browse the D drive and select the D:\FTIR directory.

Browse subdirectory under D:\FTIR\ymmdd NOTE: This directory is
created automatically by the FTIR program. This directory will not
exist Until the FTIR has completed one COmPlete analysis (64 SCanS).

Verify that the time stamp of the CUrrent data file corresponds with
the current data and time.

If there is no CUrrent data file in D:\FTIR then refer to Section 6.2
“Troubleshooting FTIR Operation”.

BrOWSe the D drive and SeleCt the D:\Nl directory.

Verify that the time stamp of the current data file corresponds with
the current data and time.

If there is no current data file in D:\Nl then refer to Section 6.4
“Troubleshooting Labview Data Acquisition Problems”.

Close the Windows File Manager

NOTE: CLOSINGTHE WINDOWS FILE MANAGER ISA CRITICALSTEP - IF
THE FILE MANAGER IS LEFT OPEN THERE COULD BE FILE TRANSFER
PROBLEMS DUE TO FILE SHARING ISSUES

Verify the command Scheduler Icon is present and minimized on
the Windows desktop. If not start the Command Scheduler per
procedure step 5.1.4
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6.0 Troubleshooting

The following procedure steps present tips for troubleshooting problems
that might be encountered in the field. As a general rule if problemisnot listed
in the trouble shooting section refer to the following individuals.

Network Communications System Administrator
Daren Tate

Computer Problems SYStem Administrator
Daren Tate

Mechanical/Electrical Lead Design Engineer
Tom Schneider

Analytical Instruments Analytical Instrument Lead
Tom Schneider

Data Acquisition Data Acquisition Lead
Daren Tate

Software Software Lead
Daren Tate

Copies of the pertinent manuals for the FTIR, cc, and Labview Products.
are archived in VI-22665.

6.1 Troubleshooting Network Communications

6.1.1 Verify all network cables are securely connected between various
COmPUter SYStemS. Re-secure if necessary.

6.1.2 Verify the appropriate shares and connections are made per this
procedure.

6.1.3 If network communications can not be established please contact
the System Administrator for further guidance.

6.2 TrOUbIeShOOtin9 FTIROperation

6.2.1 Verify that the FTIR BenCh is powered on.

6.2.2 Verify that the interface cable COnneCtin9 the FT[R Bench with the
FTIR computer is secure on both ends.

6.2.3 If problem persists contact the Analytical Instrument Lead for
further guidance.

6.3 Troubleshooting MTI cc Operation.

6.3.1 Verify the MTI cc is powered on.

6.3.2 Verify the serial cable connecting the MTI CC with the CC computer
is secure.
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6.3.3 In EZCHROM verify the detectors are on

6.3.4 In EZCHROM verify that data is saved to c:\GCl\GCl or c\GC2\GC2

6.3.5 In EZCHROM verify thatthe DIF SAVE dialogue box is checked and
that EXTENDED dialogue box in NOT checked.

6.3.6 If problem persists, contact the Analytical Instrument Lead.

6.4 Troubleshooting Labview Data Acquisition Problems

6.4.1 Verify that the interface cable between the computer and data
acquisition modules is properly seated.

6.4.1 Verify that the Save to File radio bUttOn in the GCSVIapplication has
been activated.

6.4.2 Verify that the Start radio button on the GCSVIapplication has been
depressed.

6.4.3 If problem persists COntaCt the Data Acquisition Lead.
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APPENDIX C -- C++ SOURCECODE LISTINGSfor GC’1ZIP Routines

C.1 GCl_ZIP.lNl

path = c:\bin\pkzip.exe
zippath = d:\gcl\
out_Dath = c\gcl\
nth_c = 5

path: The patn for the pkzip executable

zippath: The path for the files to be zipped

out_path: The path for the zip file

nth_c The nth number of chromatograms to be saved

(i.e. -5 means evetv SttI c-gram is saved)
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C.2 CCIZIP.CPP

\*+** *+~... ***** ***** ***** *+**+**..,....,,,,,+,,,*.*..,,,,,,,,**..,,,,,,

II Gclzip.cpp
// RUSSell KatZ & Cuong Vo, June 1995
// This pr09ram uses PKZip(TM) to archive CC data and prepareit for
// being burned onto a CD.
//Version Beta 0.50
II Cuong Vo
//Turned over, August 1995
// Last Mod, Feb 1996
// Version Beta 1.1
II
., . . . . . . ...*.. ,,, ,,, ,,, ,,, ,, ,,, ,,, .,,...,, . .,..*,,*,*,*, ● *,**,,,...*,* *

I

// System includes
#include <windows.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ktream.h>
#include <dos.h>
#include <iostream.h>

// user Includes
#include “gclziD.tY’ //This file includes function prototypes for zip’s

//and compress modules.

void main(void)

{
char err_file[301 = “D:\\CCl_ZIP.ERR; //The zip error log file

// Ini file pointer and title. II The ini and error file
fstream ini, err II pointers

err.open(err_fOe, io5:app); // Open the error file for
II appending

err << “\n”; // Add empty line to error file
char lni_file[301 = “c\\bin\\GCl_ZIPJNl”; //The CCl_ZIP.lNl ini file

II Ini file input columns
char COII[101 = “\u
char CO12[31= “\O”;
char CO13[251= “\O”;

// program constants initialized from an ini file
char exe_path[45]s “\O; // The pkziD.exe path
char zip_path[451 = “\D”; // The area defined for the files to be zipped

II File extension strings
char ext_star[51 s “’”; II File extension wildcard
char eW_zip[51 = “ZIP”; // Zip file extension
char ext_rpt[51 = “RPm // Report file extension
char period[51 = “.”; // Period character
char backs[51 = “\V; II The ‘Y character
char call[61 = “call”; // “Call” for calling pkzip.exe

// File command strings
char del1501 = “deI”:
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II Misc. strings
char space[31 = “”; //Space character
char out_path[1001 = “\O”; //The output path for the zip file
char nth_c_str[51 = “\O”;

// Date strings
char date_name[351 = “\O”; // Holds file name frOm fO_name “50616CCI;
char day_dir[351 = “\O”; // Holds day’s directory name “50616GCI”
char day[sl = “\O”; // Transfer variable to hold day digits of

//date_name”16“

char montm41 = “\O”; // Transfer variable to hold month digits
char year[31 = “\O; // Transfer variable to hold year digit
char day_string[l 51= “\07 // Contains day string alone
char del_dir[SOl = “\O // Contains directory path being zipped for

II removal

// Temp strings
char temp_path[l 001= “\O; // Contains entire system call to zip files.
char temp_ziD[501 = “\O”; // Contains zip file path & name
char temp_zipped[7Sl = “\O; // Contains files to be zipped path & names
char temp_del[501 = “\O // Contains zip file path & name to delete

//after file coPY.
char temp_rpt[SOl = “\O; // Report file char variable
char temp_cgram[50] = “\O // C-gram file char variable
char temp[5] = “\O”; //Temporary char variable
char out_rpt[301 = “\O // Output report variable
char out_dir_temp[lOl = “D:\Y’; // Temporary place fOr ziP file befor tranSfer
int int_yeaC //Year digit
int int_month; II Month digits
int int_day; // Day digit to be decremented
int nth_c_inC

WlN32_FlND_DATA fOeData; // Find File Data Structure

HANDLE findFOe // Find File Handle

//This reads the contents of the ini foe
// and places it in the correct variables
ini.open(ini_fOe, ios::in);

ini >> coil >> co12 >> co13;
strcpy(exe_path, CO13);

ini >> coil >> co12 >> coi3;
strcpy(zip_path, CO13);

ini >> coil >> co12 >> col$
strcpy(out_path, co[3b

ini >> COII >> CO12 >> cols
strcpy(nth_c_str, CO13);

ini.closeo; // closes ini file

ntt7c_i nt = atoi(nth_c_strh

fO_name(date_name, 1); // Fiie date_name with the date (i.e. - 50803 GC!.)

dayIOl = date_name[31;
day[ll = date_name[41; // Set char day equal to the day of the month

II (i.e. - in MaY2595. , day = 25
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int_day = atoi(dayh // convert the day string to an int.

if(int_day = = 1)

t
year[ol = date_nameIOl;
month[ol = date_name[ll;
month[ll = date_name[21;

int_year = atoi(year);
int_month = atoi(month);

switch(int_month)

{
case 3:

date_name[ll = ‘O;
date_name121 = ‘2’;
date_name[31 = ‘2’;
date_name[41 = ‘8’;

if(int_year = = 6 ~[ int_year = = O)

{
date_name[ll = ‘O;
date_name[21 = ‘2’;
date_name131 = ‘?’;
date_name[41 = ‘9;

)

break

case 5:
date_name[l 1 = ‘O;
date_name121 = ‘4;
date_name[31 = ‘3’;
date_name[41 = ‘O;

break

case 7:
date_nameIl 1 = ‘O;
date_name[21 = ‘6’;
date_name[31 = ‘3’;
date_name[41 = ‘O;

break

case 10
date_name[l 1 = ‘O;
date_name[21 = ‘9;
date_name[31 = ‘3’;
date_name[41 = ‘O;

break;

case 12:
date_name[ll = ‘1’;
date_name[21 = ‘1’;
date_name[31 = ‘3;
date_name[41 = ‘O’;

break

default
int_month --;
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if (int_month < 10)

[
if(int_month = = O) //If it is january(l -is zero)
1

int_year -;
itoa(int_year, temp, 1 oh
date_name[Ol = temp[ol;
date_name[ll = ‘1’;
date_name[21 = ‘2’;
date_name[31 = ‘3’;
date_name[41 = ‘1’;

}

else

{
itoa(int_month, temp, 10);
montn[ol = ‘0; //If int_month is less than ten,
month[ll = temp[ol; // convert it to char and place

//a ‘O in front of it.

date_name[ll = month[ol;
date_name[21 = monthlll;
date_name[31 = ‘3’;
date_name[41 = ‘1’;

}

} II Ends if loop

else

{
itoa(int_month, month, 10); // Convert lnt_month to char
date_name[ll = month[ol;
date_name[21 = month[ll;
date_name131 = ‘3;
date_name[41 = ‘1’;

) // Ends else

break

) // End of month switch

} // End of Ist of month if

else

{
int day // decrement the day integer by one.
if (iint_day < 10)

{
Itoa(int day,temp,lofi
day[ol =:O; //If int_day is less than ten,
day[ll =templol; // convert it to char and place

)// Ends if looP II a ‘v [n front of it.

else

{
itoa(int_day,day,l O); II Convert int_day to char

) // Ends else

date_name[31 = day[ol; // put the decremented day string back into
date_name[41 = day[ll; // date_name. (date_name was: MaY2595.

II date_name now is May2495.)

}
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strncpy(day_dir, date_name, 8); // strip the period off of date_name and

// place it in day_dir.

day_dir[81 = O; // Null terminator for day_dir

strcpy(day_string, day_dir);

strcat(day_dir, backs); II Concatenate “Y onto day_dir
II day_dir = “50616GCIV

strcDy(temp_t2ath, call); // COPY call onto temp_path
strcat(temp_path, space); // Concatenate space onto temp_path
strcat(temp_path, exe_pattV; // Concatenate exe_path onto temp_path

// TemD_path = “call c\bin\pkzip.exe”

strcat(temp_path, space); // concatenate a space onto temp_path
// temp_path = “c\bin\PkziP.exe”

strcpy(out_rpt, out_path); II out_rpt = “g:\gclY
strcpy(temp_rpt, zip_path);
strcpy(temp_cgram, zip_Path);
strcpy(temp_zip, out_dir_temp); // Concatenate zip_path onto temp location
strcpy(temp_zipped, zip_path~ // Concatenate zip_path OntO temp_zipped

strcDy(del_dir, zip_path);

strcat(tem p_rpt, day_dir);
strcat(temp_cgram, day_dir);
strcat(temp_zipped, day_dir); // Concatenate day_dir onto temp_zipped

strcat(del_dir, day_stringb // copy temp_zipped into del_dir

// del_dir = x\50616GCl

strcat(out_rpt, daY_strln9k // out_rpt = “cc\GCl\50621CCl”
strcat(temp_rpt, daY_strin9): // temp_rpt = “D:\CCl\50621GCl\ 50821GCl”
strcat(temp_cgram, day_string); // temp_cgram = “D:\GCl\50621 GCl\50621GCl”

strcat(out_rpt, periodh // out_rpt = “g:\GCl\50621GCl Y
strcat(temp_rpt, period); // temp_rpt = “D:\GCl\50621GCl\50621 GC1.”
strcat(temp_cgram, period); // temp_cgram = “D:\GCl\50621GCl\50621 CCI .“

strcat(out_rpt, ext_rrXk // OUt_rpt = “9:\GCl\50621GC1 .RPT”
strcat(temp_rpt, ext_rpt); // temp_rl.X = “D\GCl\50621GCl\ 50621GCl .RPT”

strcpy(temp_del, temp_zipped); // COPY temp_zipped intO temp_del

strcat(temp_zip, date_name); // Concatenate date_name onto temp_zip
strcat(temp_del, date_name); // Concatenate date_name onto temp_del
strcat(temp_zipped, ext_star); // Concatenate date_name OntO temp_zipped

strcat(temp_zipped, period); // Concatenate period onto temp_zipped

strcat(temp_zip, eW_zip); // Concatenate eW_zip onto temp_zip
strcat(temp_ziDped, ext_star); // Concatenate ext_star onto temp_zipped
strcat(temp_del, eti_star); // Concatenate eti_star onto temp_del

strcat(temp_path, temp_zi p); // concatenate temp_zip onto temp_path

strcat(temp_path, space); // concatenate space onto temp_path

strcat(temp_path, temp_zipped); //concatenate temp_zipped onto temp_path
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compress(temp_rpt, temp_c9ram, nth_c_inth f/ Data compression algorithm

printf(”copy from %s to %s\n”,temp_rpt, out_rpth
copyFOe(temp_rpt, out_rpt, FALSE); II Copy rpt file over to
sleep(2); // output server

printf(’’command %s\n’’,temp_pathh
system(tem p_pathk // Run pkzip on May2595.’
sleep(2);

//temp_zip = “d:\5D616CCl zip”
//temp_zipped = “x\gcl\50616GCl\50616GCI .’”
//temp_path = “c\bin\Dkzip d:\50616GC1.zip

II x\<dir>\506’1 6GCl\50616CCl .*”
//temp_del = “x\< dir>\5061 6GCl\S0616GCl .*”
//where x\<dlr>\ are paths from the ini file

strcat(out_Dath, date name); //Concatenate date_name onto out_path
strcat(out_path, eW_fip); //Concatenate eX_zip onto out_path

// OUt_DattI = “x\50616GCl .zIP”
//where x\ is out_oath from ini file

printf(”move from %s to %s\n’’,temp_zip, out_path);
MoveFile(temp_zip, out_t2ath); II Move zip file to

sleep(2); II output_path

findFOe = FindFirstFile(out_path, &fileData);// Try to find temP_ZiP file

err << “MoveFile ERROR “ ‘< < GetLastErroro << “\n’’;// Print error code to log file

if(findFile = lNVALID_HANDLE_VALUE)
// if(CetLastErrorO = = O { [ GetLastErrorO = = 6)// Not use If no error or

// bad parameter (which

{ II we always seem to get)
FindClose(findFile); // close FindFOe handle

strcat(del, space); // Concatenate space onto del
strcat(del, temp_del); II Concatenate temp_zipped on del
orintf(’’delete ‘%s\n”.del):
iystem(del); // system call to delete 50616GCI.*

sleep(2); // Sleep 5 sec to allow foe
// deletion to be updated by
II file system.

printf(”Remove directory Yos\n”,del_dir);
RemoveDirectory(del_dirfi II remove the day directory

sleetX2fi //sleep 5 sec to allow
//window read.

1

else //If a GetLastErrorO not equal to O or 6...

{
FindClose(findFile); //Close FindFirstFile handle
err << “Data to zip not found...leaving data for check\ n”;

)
err.closeo;
sleep(5);

} //End of zip module
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C.3 GC_FIL.CPP

// GC_FIL.CPP,basedupon TDC.CPP by Cliff Hewitt(LANL)

//System include files
#include <iostream.h>
#include <stdlib.h>
#include dime.h>
#include <string.h>

void fil_name(char ‘sdat, int gc)

{

//local variables
char ‘tm~
char str_gc151;
int t;

time_t trn
size_t Ien;

II Get Time String
time(&tm);
tms = ctime(&tm);
Ien=strlen(tms);
tms[len-11 sO;

//sum char in month
t= tms[41 + tms[51 + tms[61;

//switch on month sum and create temp date string
//month dav vear
switch(t){

case 281: sdat[ll =48 sdat[zl = 49; break //Jan
case 269: sdat[ll =48 sdat[21 = 50; break //Feb
case 288: sdat[ll =48 sdat[21 = 51: break //Mar
case 291: sdat[ll =48; sdat[21 = 52; break; //Apr
case 295: sdat[ll = 4& sdat[21 = 53; break //May
case 301: sdat[ll = 48 sdat[21 = 54 break //Jun
case 299: sdat[ll = 48 sdat121 = 55; break //Jul
case 285: sdat[ll = 4& sdat121 = 56; break //Aug
case 296 sdatfll = 48 sdat121 = 57; break //Sep
case 294 sdat[’11 = 4$ sdat121 =48; break //Ott
case 307: sdatm = 49; sdat121 = 49; break //Nov
case 268 sdatm = 49; sdat121 = 50 break //Oec
default tout < <“ERROR IN SWITCH TOC.CCP\n”;

)

itoa(gc, str_gc, 10);

sdat[ol = tms[231;
sdat[31 = tms[81;
sdat[41 = tms[91;
sdat[51 = 7~;ll
sdat[61 = 67j/ Will be retIlacing these with data from
sdat171 = str_gc[Ol;// ‘.ini file.
sdat[81 = 46;//
sdat[91 = O

return;

)
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C.4 EXP2.CPP

// Shawn R. Harden July 14, 1995

//This Dro9ram reads low and high concentrations from an rpt file,
// saves every Nth C-gram, compares the values read to a set value,
// and checks for calibration. It then deletes the corresponding
// C-gram depending on those comparisons.
// Cuong Vo, August 1995
II Last mod and turned over
II

#include <iostream.h>
#include dstream.h>
#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <math.h>
#include <dos.h>

#include “function.h”

struct filelnfo

{
char CO1’1121,co12161,co[3[61,co14[61,co15 [91,co16[71,

CO17[91,CO18[91/’ ,co19[91,coII 0[91 “/;

) file19991; // Declares 999 input WrUCtUreS.

void compress(char * filename, char crname1501, lnt N)

{
// tout << “Filename” << filename << “\n”;
// tout << “Crname” << crname << “\n”;
// COUt << “N:” << N << “\n”;

char index_ext[51;
int max,count, n,i;
float calibr[9991;
float lhydro[9991;

// float lnitro[9991;
float hhydro19991;

// float hnitro[9991;
char base[211;

int int_index;
max = 99%
count = 1;
n=o;

ifstream infile[filename);

// SkiDs header.
Infile >> file[count].coil >> file[count].co12 >> fileIcount].co13

>> file[countl.co14 >> file[countl.co15 >> file[countl.co16
>> file[countl.co17 >> fiIe[countl.co18 /’ >> file[countl.co19
>> file[count].cello “/;

// Reads in the file by fields into an array.
while (n < = maw

{

infile >> file[count].coil >> file[count].co12 >> fi[e[count].co13
>> file[countl.co14 >> file[countl.co15 >> fiIe[countl.co16
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>> file[countl.co17 >> file[countl.co18 /’ >> fOe[countl.co19
>> file[count].cello”/;

// Changes concentration values from character to float.
calibr[counti = atof (file[countl.coil);
Ihydro[countl = atof (file[countl.co17);
hhydro[countl = atof (file[countl.co18);

II Initro[countl = atof (f Oe[countl.co19h
II tmitro[countl = atof (file[count].cello);

// Checks for the end of file (EOF).

ifiinfOe.eofO)

{

n = 1010;

)

// tout << “Reading line #“ << count << “\n”;
count+ +;

}// Ends the while statement.

max = count - 1;
strcpy(base,crname);
for(i=l; i<=max; i++)

{
//Append the index to the name of the c-gram.

int_index = atoi(file[iLco16h // convert to int
index_striint_index, index_exth // make index_ext 3 char ext.
strcat(crname, index_ext); // concatenate on end of crname

if ((i % N = = O) ~~ Ihydrofil = = 0.000 ~~ hhydrolil = = 0.000
II I I InitroUl = = 0.000 I I hnitrohl = = 0.000

I I calibtlil = = 1)

{
tout << crname << “ chromatogram was saved” << “\n”;

}
else

{
tout << crname << “ ctwomatogram was deleted” << “\n”;
remove(crname);

}
crname = “\O;

strcpy(crname,basek //Reset the characters in crname.

}

// Close the input file.
ifstream::ciossy
tout << “End of Compress Section\n”;
sleep(5h
return;

}
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C.5 INDEX3.CPP

//This program creates a time stamp based on today’s date &time

#include <Stdlib.h>
#include <string.h>

void index_str(int int_index, char “ch_index)
[

Int hundreds
int tens
int ones;

char hund[21;
char tns[21;
char ouns[21;
char temp[201;

hundreds = (int_index - ((int_indexMOOO) ’1000))/100
tens = ((int_index - ((int_index/lOOO) ’1000))- (hundreds * 100))/10;
ones = (((int_index - ((int_indeWl 000) ’1000))- (hundreds” 100)) - (tenS ● 10));

itoa(hundreds, hund, 10);
itoa(tens, tns, 10h
itoa(ones, ouns, 10h

strcpy(temp, hund);
strcat(temp, tns);
strcat(temp, ouns);
strcpy(ch_index, temP);

return;

C.6 CCIZIP.H

//Defines of user-created functions

fil_name(char’, int);
compress(char *, char”, int);

C.7 FUNCTION.H

index_str(int, char *);
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APPENDIX D -- C++ SOURCECODE LISTINGSfOr GCIAPP32

D.1 CCI.INI

backs = \
root = d:\gcl\
C_gram_old = gcl.
gcPath = F\gcl.dif
outputPath = d:\gcl\
outputExt = rpt
gc_del = gcl .’
grampath = d:\gcl\
filepath = F\
cal Path = c\gcl cal

. . * * * ******.*. . *******.***** ******.,.,**** *******

lni file descriptions

backs Character for backslash on file paths

root RepOtt and chromatogram outDut file root path

C_gmm_old:chromatogram GC run identifier

gcPath: Dif file created by EZChrOm path

outputPath: RepOtt and chromatogram output file root path

outputExt Report output file extension

gc_del: Wildcard definition of files to delete in input directory

grampath: Chromatogram file output path

fllepath: Report and chromatogram input file path to watch for file changes

calPatn: File to watch for for calibration events

D.2 CCIAPP32.DEF

NAME GCIAPP32
DESCRIPTION ‘GC Data Acquisition Software’
EXETYPE WINDOWS

CODE PRELOAD MOVEABLE DISCARDABLE
DATA PRELOAD MOVEABLE MULTIPLE

HEAPSIZE 8192
STACKSIZE BI 92
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0.3 GCIAPP32.CPP

II May 18, 1995
//(0.51)
// Changed index char variable in appnd.cpp, 9Cl_trnS.CPP, and gcl_indx.cpp
//to 4 characters long.
//(0.52)
// gcl trans bug fixed by converting index to an integer before reaching end
//of file.
II (0.53)
//two variables are compared in 9cl_trans tindexOut and indexlOut)

//if either one is zero the other variableis returned
II(0.54)
// Path variables are loaded from gcl .ini file.
//an error of incorrectly skipping ttwought the while IOOP was detected
//and corrected as of 5/19/95. The Droblem was that the variable used in
//the for looP and the variable used in the while looP were the same.
//As a result the while looP was being ignored.
II (0.55)
// Corrected error from use of the 9cl .ini file. Extra tri99er reSetS
//for the dif file transfer were removed, since the directory where the
// dif and old c-grams vs. rpt file and new c-grams are now different.
II (0.56)
// Resized the executable window. buttons, and text box.
II (0.57)
// Added error log file. Error checking rOUtineS fOr file trip frOm something
// else other that” .dif and c-gram files, and for loss of communications
II with the qc comouter.
// (0.58) -
// Error in program due to inadvertent tripping of flag due to movefile
// command which renames the file and while doing this deletes the older
// version of the ctwomatogram. A reset has been put after the deletefile
// and the movefile commands. A module was added for the three character
// extensions for the chromatograms, a new getlasterror routine outputs
// the errors in text format.
// System command used for deleting gel.’ files upon starturz of the program.
II (0.59)
//The error log file was expanded to include the GetLaStErrOr Call
// results. A memorv error occured due to the size of the char arrav tmown
//as time stamp. The array size was increased and the error was then
II corrected.
II (0.60)
//An automatic paging rOUtine was added to the network timeout code.
//In the case of a network failure, gcsl host will page a specified pager.
II (0.61)
//The dos window appearing when Callin9 system(’’del . ...”). was removed.
//The WinExec command was used instead. DUe to this change, the dif file
// appearance flag was changed to FILE_NOTIFY_CHANCE_LAST_WRITE, and

//a reset was eliminated after DeleteFile
II (0.62)
//Added gc_del to ‘.ini file.
// (0.63): June 1, 1995
II Complete commenting
// (0.64): June 8, 1995
// NeW version screens out first ‘.dif file from GC. Project file is
// updated to remove some 8orland Warnings. Calibration column was added
//to the “.rpt file. The COIUmn contains a 1 when the gc is calibrating
//and a O when it is nOt. The grapical interface was modified also.
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// (0.65): June 16, 1995

//Initial index tMnSfer When the program began was updated to deal with
// the calibration column. The output to the report file from an extra file

// triP WaS commented out, along with the file change output statement being
// moved farther down to only appear when the ●.rpt file will be appended to.

//Another modification due to extra file trips was to delete a second
// “Beginning wait for file change” statement by deleting the line from the
// dialog box’s text box.

//The C++ project was SetUP to remove the “Initialize code in header file”
// Borland warning. This was done by placing all the included *.CPP files
// previous to the gclapp32.cpp file in the project, and creatin9 a new
// gclapp32.h file to contain all the function prototypes for those modules.

// The updated program was also coded to screen out the first *.dif file of
//a run from the CC, since this file usually has a bad header that disrupts
// data handling. If this file comes accross, it is deleted.

//The last change made was to make the file naming convention similar to
// that used for the FTIR. GCl_fi_ was renamed GC_FIL, and its function
// changed to pass two parameters. One parameter was the string to be
// filled with the file name, and the other as a gc identifier (1 or 2).
//The new f lie names areas follows 50616CCI. < ext>.
II Year -------’ I I ‘A---- Oay
II
II

II
MOntt7

//(0.66): JUne 19, 1995
// Problems with the calibration-catching routine were fixed. Switched the
//if and else looPs for calibration and no dif file to have failure
II dealt with first.

// (0.67): June 20, 1995
//The previous effort was not successful. An addition of the SetLaStErrOr
// function to set the error code to zero at the beginnin9 of the infinite
// looP fixed the problem of the dif file not being ~ound~and the problem
//of calibration not operating correctly.

// (0.6Bk July 11, 1995
//Addition Of dif_fix fUnCtiOn to strip out the header created by EZChrom
//on the first run of the CC. First run data is no longer deleted.

// (0.69): JUIY 12, 1995
//The program and modules were modified to accept 2 columns of data input
// from EZChrOm versus the earlier 4. CCIAPP32 and GC2APP32 are now
// separate programs.

// (0.70h Jan 17, 1996
II Modified gclapp32.cpp to provide proper exit point when encounted network
II failure.

// (0.71); April 6, 1996
// Modified gcl apD32.cpp to correct date change problem.

// includes and Definitions
#define STRICT //This is needed for the method of construction used for the dialog box.
#include <windows.h> //Windows definitions include file.
#inciude <windowsx.h> // Additional windows definitions Include file
#include -atdio.h> // Standard input and output for C+ + include file.

#include <iostream.h> // Inputioutput streams include file.
#include <stdlib.h> // Standard function library Include file.
#include <fstream.h> // File inDut/output stream include file.
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#include <dos.h> // Dos function include f ile.#include <windows.h >

//user Includes and Definitions
#include “ReSOUrCe.H” //ID specifications for dialog controls (Buttons, etc.)

#include “9claPP32.h” // Function proto~pes for gcapp modules.

#define header _TEXT(”c\\bin\\headerl .h”) // file containing Header
II for ●.rpt file.

// lni and error file streams and titles
fstream ini, chk; //file streams for ini and error files
char ini_file[301 = “gel .ini”; // Ini file name string
char COII [161,co12131,co13[l 71; // input columns from ini file
char err cMc[301 = “error.log”; // ErrOr file name string
char gc_~d_str[31;

// Temp character variables
char templ [501;
char temp21501;
char temp3[501;
char temp4[501;
char temD5[501;
char temp20[501;
char temp21 [501;
char temp22[501;
char temp_command1701 = ‘“command.com Ic”;

//Global program constants initialized from an ini file
char backs[51; // Contains “fl character
char root[lol; //Will contain root directory where output will go.
char c_gram_old[l 51; // Contains EZChrOm run ID “gCl.”
char gcPath[201; // Contains the path of the dif file “c\gcl\gcl. di~
char outputPath[501; // Also contains output path for data
char outputExt[lOl; // Contains the extension for the output file “rpt
char gc_del1201; // Contains the string to delete at the start of the

II program ‘“gel.*”

II Error codes...
char err_temp[501;
char err_temp2[501 = “waitForSingleObject timed out...”;
char err temD4[401:
char err~r[50i;
char error2[501;
char win_exec_error_msg[801;

// other Character variables
char dirName[501;
char cgrampath[501;
char old_date[501;
char Patri[501;
char new_date1501;
char del_path[201;
char del1201 = “del”;
char time_stamp[301;
char time_stampl [301;

int reportlndex, diflndex; // Index integers from ‘.rpt file and “.dif file
int gc_id; // Integer value taken from file name string

//to identify gc program is running with.
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//WORD, DWORD, and Windows variables
DWORD win_exec_errofi // WinExec error code container
WlN32_FlND_DATA fileData, calDat~ // FindFirstFOe file data container structures
LPSTR WilePart, ‘CtIart, ●CnlIatl // SearchPath path container variables.
DWORD WINAPI NOtifYThread 0; // NotifyThread prototype

// BOOleanS
BOOL fFaillfExists = TRUE; // CopWOe command Parameter to have the

//function fail if the file already exists
//where it is trying to be copied to.

HWND 9_hWndLB = NULIA // GIOt)aI handle to dialog box’s text output
II box.

void AddStr (LPCTSTR szFmt, ...) // AddString function from Advanced Windows

{ //By Jeffrey Richter. It outputs

char szBuf[l 501; //to the dialog text box, and takes input

int nlnde% // essentially like printfO;

va_list va_params;

//Make va_rIarams point to the first argument after szFmt
va_start(va_params, szFmtk

//SZuOd the string to be displayed
vsprintf(szBuf, szFmt, va_Params);

do

{
//Add the string to the end of the list box
nlndex = ListBox_Addstrin9(9_hwndLB, szBufi;

//If the list box is full, delete the first item in it
if(nlndex = = LB_ERR)
f

‘ ListBox_DeleteStrin9 (9_hwndLB, oh

}
) while (nIndex = = LB_ERR);

//Select the newly added item
ListBox_setcurSel(9_hwndLB, nlnde~;

//Indicate that we’re done referencing the variable arguments
va_end(va_para msfi

}

void printErrorO // Print error function to output text

{ //from windows GetLastErrorO function.

char *ErrorBuffeC // outputs to dialog text box.
#define PERRORti printf(%J;
FormatMessage(FORMAT_MESSACE_ALLOCATE_BuFFER I FoRMAT_MEssAGE-FRoM-sysTEM,

NULL, GetLastErrorO, MAKELANCID(LANG_ENGLlsH, suBLANG_ENGLlsH_us),
(LPTSTR)&ErrorBuffer, O, NULL); // Format message from SYStem

// GetLastError message into
// english text and place in
// ErrOrBUffer variable

AddStr(_TEXm”ErroE %s”), ErrorBuffer); // Print out Error Buffer to
// dialog text box.

)

void runMain(void) // Main run function

{
// Main char VariableS
char reportName[301; //Will contain,name of report file
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II Main Booleans
BOOL copyMade = FALSE; //Boolean indicating success of COPYFile fUnCtiOn

// Main Handles
HANDLE hThread; // Handle for NotifyThread executed In main program

II Main DWORDS
DWORD dwthreadlD; // System 10 of NotifyThread.
DWORD CPath = 20 // SearchPath parameter specifiylng size of container

//variable the path is placed In.

//This reads the contents of the ini file
//and places it in the correct variables

ini.open(ini_file, ios::in); // open ini file for reading
ini> > COII > >co12> >co13;
strcpy(backs, CO13); // COPY from ini file into backs

ini> > coil> >co12> >co13;
strcpy(root, co13h II Copy from ini file into root

ini> > coil > >co12> >co13;
strcpy(C_gram_old, CO13); // COPY from ini file into C_gram_old

Ini> > COII > >co12> >co13;
strcpy(gcPath, CO13); II COPY from ini file Into gcPath

ini> > coil > >coi2> >co13;
strcpy(outputPath, CO13); II Copy from ini file into outputPath

ini> > coil> >co12> >co13;
strcpy(outputExt, CO13); II COPY from ini file into outPutExt

ini> > COII > >co12> >co13;
strcpy(gc_del, co13fi II COPY from ini file into 9c_del

ini.closeO; II close ini file

gc_id_str[Ol = ini_file[21;
gc_id = atoi(gc_id_str); // Set the gc id variable equal to the

// character ~n the ini file definition.
II if gcl.ini, then gc_id = 1

fi_name(dirName, gc_idh // Fill dirName with date (May3095,)
// (Developed function, 9Cl_fil_.CrltI)

strcuy(temp3, root); // copy root into temp3 (temp3 = 9:\9clV

strncpy(temp2, dirName, 8); //COPY firSt 7 char of dirName into temP2
II temp2 = “May3095

strcat(temp3, temp2); II Concatenate temp2 onto temp3
II Temp3 = “g:\gcl\May3095’a

CreateDirectory(temp3, NULL); // Create directory using temp3
// (WIN32)

strcat(temp3, backs); //Concatenate backs onto temp3
II Temp3 = “9:\9Cl\MaV3095Y

strcpy(outputPath, temp3fi // COPY temP3 into outPutPath

fil_name(reportName, gc_id); // Fill reportName with date (May3095.)
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II (Developed function, 9cl_fi_.cPP)

strcat(reportName, outrmtExt);// COnCatenate outrIutExt OntO repOtiName
// retIortName = “May3095.rp~

strcat(temp3, reportName); // Concatenate reportName onto temp3
II Temp3 = “g:\gcl\May3095\May3095. rpY

copyMade = copy File(header, temP3, fFaillfExists);
// Copy file frOm header (g:\code\header.h)
// into temp3 file name.
// (WIN32)

if(copyMade = = TRUE) //If the COPY succeeds.

{
AddStr(_TEXT(”NO file for today, %s is created”), outputPathh
reportlndex = O; II Set reportlndex = O
AddStr(_TEXT(’’The first index in today’s file is %d”), reportlndex);

}

eke //If the COPY failed

{
AddStr(_TEXT(’’TOdaY’S OUtpUt file eXiSk”));
reportlndex = riIt_trnS(temP3); // Get the last index from the rpt file.
AddStr(_TEXT(’’The transferred index is ‘%d”), reportlndex);

)

,,,,,,,,,*.*,** ..,.+ *,+*,. **.*******,*.**..*...*.....*.**+..*+**.**+**,
//Find gcl.dif to see If it currently exists
//If it does, delete it and all other gel.’ files
,,*,,,,,,* . . . . . . . . ..**... *.*..**********................,.,..,.,,.**.*,,

SearchPath(NULL, 9CPath, NULL, cPath, Path, FilePart);
// Search for ‘.dif file

if(GetLastErroro = = ERROR_FILE_NOT_FOUND) // If no ●.dif file...

{
AddStr(_TEXT(’’The file was nOt found”),o);
AddStr(_TEXT(”The ● .dif and ctvomatogram files could not be deleted’’),o);

}

eke //If the ‘.dif file exists...

{
strncpy(del_path, gcPath, 3); // COPY first 3 char of gcPath into del_path
strcpy(temp20, del); II COPY del into temp20
strcat(temp20, del_pathfi //Concatenate del_path into temP20

// temp20 = del F\
strcpy(temp21, temp20); //Copy temp20 into temp21
strcat(temp21, gc_del); //concatenate gc_del into temP2’1

II temp21 = del F\gcl.*
strcpy(temD22, temp21); // COPY temp21 into temt322
strcat(temp_command, temt122); // concatenate temp22 into temp_command

II temp_command = command.com Ic del F\gcl.*

win_exec_error = WinExec(temp_command, SW_HIDEk

II Execute temp_command strin9
// “command.com /c del F\gcl .””

if(win_exec_error < 32) //[f there is an error in WinExec

{
sprintf(win_exec_error_msg, “WinExec failed; error code = %d”, win_exec_error);
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AddStr(_TEXT(’’% s”), win_exec_error_msg); // output error

}
else

{
AddStr(_TEXT(’’The ‘.dif and chromatogram files were deleted’’), O);

} //Delete was successful

)

sleep(l O); // Allow file deletion to complete before
II beginning new thread.

hThread = CreateThread (O, O, (LPTHREAD_sTART_RouTINE) NotifyThread,
O, 0, &dwthreadlD );

// Create a thread called NotifyThread
// and let it begin to execute.

//This iS based on code from the
// Advanced Windows book Pages 60-64
// and Chapter 9(Thread synchronization)
// (WIN32)

closeHandle(hThread); II Close the handle to the thread
// iWlN32)

} // End of Main Program

BOOL DialogInitialize (HWND hwnd, HWND hwndFocus, LPARAM lParam)

{

// Save the handle of the dialog’s list box in a global
//so that the threads can easily gain access to it.
g_hwndLB = GetDlgltem(hwnd, lDC_LOCh

// Associate an icon with the dialog box.
SetClassLong(hwnd, GCL_HICON, (LoNG)

Loadlcon((HINSTANCE) cetWindowLon9(hwnd, GwL_HINsTANcE),
_TEXl(”9C2app32’’)));

return(TRUE);

}

void DialogCommand (HWND hwnd, int id, HWND hwndcti, UINT codeNotify)

{

switch (id) II Switch on the id of a pressed button

{
case IDOK //If the RUN button is pushed

ListBox_ResetConte nt(g_hwndLB); // RCXX the text window and
runMainti II RUn the Main program
brealc

case IDCANCEL //If the QUIT button is pushed
Endoialog(hwnd, id); // Close the dialog box
break;

}
}
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BOOL CALLBACK DialogProc (HWND hDlg, UINT uMsg, WPARAM wParam, LPARAM lParam)

{

BOOL fProcessed = TRUE II Set fProcessed to TRUE

switch (uMsg){ // Witch on uMsg from the Windows system
HANDLE_MSG(hDlg, WM_lNITOIALOC, Oialoglnitializeh

//If message is WM_lNITDIALOG
// run Dialoglnitialize function

HANDLE_MSG(hD19, WM_COMMAND, Oialogcommand);
II [f messa9e is WM COMMAND

case WM_USER //If message is WM_USER

break II break out.

default //[f any other message
fProcessed = FALSE; // reset fProcessed to FALSE
break //and continue executing

)

return(fProcessed); // Return fProcessed to fUnCtiOn
//that called DialogProc

}

int WiNAPl WinMain (HINSTANCE hinstExe, HINSTANCE hinstPrev, LPSTR lpszCmdLine,
int ncmdshow)

{

DiaiogBox(hinstExe, MAKEINTRESOURCE(iDD_CC), NULL, Diai09PrOCh
// Create a Dialog Box with
// dialog procedure function
II DiaiogProc

return(0);

}

DWORD WINAPI NOtifVThread O // The Notify Thread started by main program

{
// File Handles
HANDLE hFile, findFile, findcak

// DWORDS and Booleans
DWORD dw // Wol COntain returned value of

// WaitForSingleObject.

DWORD chPath = 20; // SearchPath parameter speclflng size of
// Strin9 tO COtItain found path
// (filePath, line 644) ‘

BOOL notif = FALSE; // Wiii contain returned value of
// FindFirstChangeNotification

BOOL COPYGOOD = FALSE II will COntain returned value of CopyFile
// copying header into temp3 for new day’s
// file name. (Line)

BOOL @i = FALSG //calibration boolean.

// Integers
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inti = 1; II constantvaluefor infinite loop
intj = O; II Counter for reading from Inl file

// Character constants from ini file
char grampath[201;
char fiIePath[201;
char calPath[501;

// Character Variables
char C_gram_new[50];

char new_ext[50];
char old ext[501;

// Path where c-grams will be olaced.
// Path to search for dif and chromatogram files.

// Contains path to search for calibration
II flag file.

//will contain variable string for new
// c-gram name. 50616CCI.003

// New extension for c-9ram “003”
// Old extension fo~c-gram “256”

char rep~rtName[501; // Contains the ‘.rpt file name “50616GCI .rpv
char zeros171 = “0.000; // Strin9 to compare fOr bogus dif file header

//Temporary Character Variables
char temp1501;
char temp61501;
char temp7[50];
char ttemp[50];
char old_gram_temp[501;
char chrom_path_final1501;

ini.open(ini_file, ios:in); // Open the Ini file for reading

for(j=l; j<= Etj++) // SKiP the firSt seven lines processed

{ //in the main program
ini >> COII >> co12 >> cols

}

strcpy(grampath, CO13); // Read grampath from ini file
ini >> coil >> co12 >> co13;
strcpy(filePath, CO13); // Read fiiePath from ini file
ini >> coil >> co12 >> coi3;
strcpy(caiPath, CO13); // Read fOePattI from ini file
ini.closeO; // Close the ini file

AddStr(_TEXT(’’VlEW DIRECTORY %s”), filePathfi

hFOe = FindFirstChangeNotification(filePath, FALSE,
FILE_NOTIW_CHANGE_FiLE_NAME ~~ FILE_NOTIW_CHANCE_LAW_WRITE);

// initialize the handle for the
// FindFirstChangeNotification Object
//This flag tells us when any foe’s
// last write time has changed in the
// path specified in filePath

//This is based on code from the
//Advanced Windows boolc Pa9es 663-666
II (WIN32)

if (hFile = = INVALID_HANDLE_VALUE)
(
‘ AddStr(_TEXT(’’FindFiIWChan9e problem”),o);

}

fi_name(old_date, gc_id); // Fiil old_date with the date
II old_date = JunO195.
// (Developed fUtICtiOII, 9C’l_fi[_.CrIP)

while ii = = 1) II Infinite while looP for data collection
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{

SetLastError(O); // Set ErrOr code to zero
//to prevent carrythrough of
// any errors to other processes.

//Waiting for the gcl.dif file to be written .. ..

AddStr(_TEXT(”Beglnnin9 Wait for File Change’’), O);

notif = FindNextChangeNotification(hFOek // Reset the waiting object fla9

if (notif = = FALSE)

{
AddStr(_TEXT(’’FindNextCtIange problem’’), O);

)

dw = WaltForSingleObject(hFile, 600000); //Wait for 10 minutes for
II flag to be triggered.
// (Both functions WIN32)

if (dw= =258) //[f the wait times out...
‘

[ strcpy(err_temp, outputPattV; // Copy outputPath into err_temp

strcat(err_temp, err_chk); // Concatenate err_ctIk onto
II err_temp.
II err_temp = d:\gclUunO19S\error.lo9

chk.open(err_temP, ios::aPrI); // Open error.log file
strcpy(error, err_temp2); // copY err_temp2 error code into

II error.

tlme_stp(time_sta rep); // Get the current time stamp.
// (Developed function, time_stP.cPP)

chk << time_stamp << “\t” << error << “\n”; // Output the timestamp and
II and the error to error.log

chk.closeo; II Close error.log

AddStr(_TEXT(’’lnStrUment Problem”),O); // Inform the user
AddStr( TEXT(’’Pro9ram Terminated”),Oh

II SyStem(=Pa9e 85-7019 CC PrOIIlem on CCSI “); // Page gas group member

brealc
} II End of timeout if looP

sleep (l O); II Wait 10 seconds for the
// c-gram and dif files to
II complete writing.

// Look here for whether calibration fla9 is UP
//if it is set Cal = TRUE
findcal = FindFirstFile(CalPath, &CalDatafi // Look for the calibration

\ file created by LabView

if(GetLastErrorO = = 2)
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{
Cal = FALSE;

FindClose(findCal);

}

eke

{
Cal = TRUE // Calibration is in Drogress

FindClose(findCal);

}

// Calibration k not occuring

// Close calibration FindFile
II handle.

//Close calibration FindFile
// handle.

findFOe = FindFirstFile(gcPath, &fileData); // See if the dif file exists
//as specified in gcPath
// (WIN32)

// NetWOrk Problem check
if (findFile = = lNVALID_HANDLE_VALUE && GetLastErrorO ! = 2)

{
AddStr(_TEXT(’’NetWork Problem’’),O); II Inform the U;er

AddStr(_TEXT(’’Pr09 P3m Terminated’’), O);
FindClose(findFile);

II system(’’page 85-7019 NetWOrk Problem on GCSI “); // Page gas group member

break

}

if(GetLastErrorO = = 2) // If the dif file is nOt found...

{
ListBox_De[eteString(g_hwndLB, (List80x_GetCount(g_hwndLBM));

II Delete the previous string frOm the
// dialog text box. This would be a
// second line saying
// “Beginning Wait for file change...”

}

else // Enters when the dif file does exist.

{
AddStr(_TEXT(’’File Has Changed’’),O);
FindClose(findFile); // close the findFOe handle

// (WIN32)

if(dif_chk(gcPath) = = O) //[f the dif file contains a

{ // bogus header
dif_fix(gcPath); //Run the strip out header routine

// (Develoued function, dif_fix.cpP)

}

diflndex = ind_trns(gcPath); II Get the current index from
//the dif file and ulace it
//in diflndex.

// (Developed function, 9Cl_trnS.CPtI)

reportlndex + +; // Increment reportlndex

indx(gcPath, reportlndex); // Replace the current Index
//in the dif file with
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II (Developed function, gcl_indx.cpp)

strcpy(temp7, temp3h II COPY temp3 into temp7

appnd(temp7, gcPath, Cal); II Append the line frOm the
II dif file into the
II rpt file.

II (Developed function, appnd.cpp)

AddStr(_TEXT(’’Finished ArIDendin9 #%d”), reportlndeM;

DeleteFile(gcPath); //When finished, delete the *.dif file
// NVIN32)

, . . ..+** ..,,,, *,*..,.. *,+,*, ***** **,** *., . . . . . . ..*+. *.*... *+*.* ****.*.

// Renaming of C-grams SeCtiOn
,,, . . . ..+** . . ..*** . . . . . ...+*.+*****..,,*.,**......,.**+*.,*,,,,,*****,

strcpy(c_gram_new, old_date); // copy old_date into c_9ram_new

index_str(reportlndex, new_extfi //Convert reportlndex into the three-
// character extension for the new
II c-gram file.
II reportlndex = 3
II new_ext = “003”
// (Developed function, index3.cpp)

itoa(diflndex, old_ext, 10); // Convert dif Index to a string for
//the old c-gram file.

strcat(C_gram_n ew,new_ext); // concatenate the new three-character
// extension onto c_9ram_new
// C_gnm_new = “JunO195.003°

strcpy(old_gram_temP, c_warn_okM l/ copy c_gram_old into old_9ram_temP
strcat(old_gram_temp, old_ext); //COPY old_ext onto old_9ram_temD

// old_gram_temD = “f\9cl.256

SearchPathlfilePath, old_gram_temD, NULL, chPath, C9ramPattl CPart);
// Get the full uath for the old
// c-gram. (old_grem_temP)
// (WIN32)

strcrIy(temp6, temp2k // COPY temlJ2 into temp6
// temp6 = “JunO195°

strcat(temp6, backs); // Concatenate a backslash onto temp6
// temp6 = “JUnO195V

strcpy(chrom_path_final, temD6); II copy temp6 into chrom_Path_final

// ctwom_path_final = “JunO195Y’

strcpy(ttemm grampath); //COPY grampath (from ini file)
II into ttemp.
II ttemp = “d:\gclY

strcat(ttemp, chrom_rIath_finaD; // concatenate Chrom_Path_flnal
// onto ttemp.
// ttemp = “d:\gclUunO195V

strcpy(temp,ttemp); II COPY ttemp into temp
// temp = “d:\gclUunO195Y’
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strcat(temp, c_9ram_new); II Concatenate C_9ram_new onto temp
// temp = “d:\gclUunO195UunO195.003”

if (MoveFile(Cgrampath, temp) = = 1) // Move and rename c-gram frOm

{ II F\gcl .256 to
// d:\gclUuno195Uun0195 .003”
II &VlN32)

}

else //if the MoveFile fails...

{
AddStr(_TEXl(”C-9 ram nOt generated”), O);

}

fi_name(new_date, gc_id); // Fill new_date with the current date
// (Developed function, 9C’l_fi]_.CPP)

if(strncmp(old_date, new_date,5) ! = O) //If new_date and old_date

{ II are different...

strcpy(old_date, new_date); // assigned new_date to old_date

//when date change occurred

fi_name(dirName, gc_id); // Fill dirName with the date
II (Developed fUnCtiOn, 9C’l_fi[_.CPP)

strcpy(temp3, root); II COPY root into ternp3
II temp3 = “d:\gclV

strncpy(temp2, dirName, 7); II COPY first 7 characters of
II dirName into temt32
// temp2 = “Jun0295

strcat(temp3, temp2); // concatenate temp2 onto temp3
// temp3 = “d:\gclUun0295°

CreateDirectory(temp3, NULL); //Create a directory usin9
II temp3 string.
// (WIN32)

strcat(temp3, backs); // Concatenate a backslash onto
II temp3.
// temp3 = “d:\gclUun0295Y’

strcpy(outputPath, temp3); //COPY temp3 into outPutPath
II outputPath = “d:\gclVun0295V

fi_name(retIortName, gc_id); // Fill reportName with the new
II date.
// reportName = “Jun0295.”

II (Developed fUnCtiOn, 9cl_fil_.cPP)

strcat(reportName, outputExt); // Concatenate outputExt OntO
// reportName.
// reportName = “Jun0295.rpt”

strcat(temD3, reportNamefi // Concatenate reportName onto
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II temp3.
// temp3 = “d:\gclUun0295Uun0295. rPt”

COPYGOOD = CopyFile(header, temp3, fFaillfExists);
// COPY c\bin\header.h file
//to create the new report file
// indicated by temp3.
// NVIN32)

if(COPYGOOO = = TRUE) II If the copy succeeds...
f,

ListBox_ResetContent(g_hwndLB); // Reset the text box.

AddStr(_TEXT(”NO file for today, %s is created”), outputPathk
Addstr(_TEXT(”Copied header.h to today’s file”), O);

reportlndex = O // Set reportlndex to zero for
II the new day.

AddStr(_TEXT(”The firSt index in today’s file is %d”), reportlndex);

}

else //If the COPY fails because the file exists

{
LiStBOX_ReSetCOntent(9_hWndLB); // ReSet the text box

AddStr(_TEXT(’’TOdaY’S output file exists”), O);

reportlndex = rpt_trns(outputPath); // Get current index from the
// existing report file.

II (Oeveloped function, 9Cl_trnS.CPP)

AddStr(_TEXT(’’The transferred index is %d”), reportlndex);

)

} //End of New Oay if Statment

} //End of found ‘.dif file if statment

} //end of infinite while looP

FindCioseChangeNotifiCation(hRle); // Close the file change
// object handle. (flag)
// (WIN32)

// RetUrn thread
return(oh

)
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CM GCl_INDX.CPP

,,,...,,.+**+,+ ***** ****, ****,.. **,*+**+**+*+**+*++*+**+*+*****+*++**+**+***+*,

II Module Gcl_indx.cpp
// This module replaces the index in the “.dif file with the updated one
// computed by the main program
//BY Shawn Harden
// Salkat Kanji[al
// Russell S. Katz
II Cuong Vo
II Version 1.0
//June 23,1995
,,**,,...**.+**,, ****. * . . . . ..**. +**+* **. ***** ***** . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

//system Includes
#include <fstream.h>
#include <stdlib.h>
#include <iomanip.h>

~t indx(char ●difName, int intindexl

1
char COII[51,

CO12[51,
C013[61,
CO14[I11,
index[41,
CO16[IOI,
CO17[IOI,

II CO18[IOI,
II CO19[IOI,

space131 =

// Monthcolumn char variable
// DaY column char variable

//Year column char variable
II Time column char variable
// Report index column char variable

// Hrst data column char variable
//second data column char variable
// Tnird data column char variable
// Fourth data column char variable

. . . // Empty space char variable

fstream iofile // Input/Output file stream pointer

iofOe.open(difName, ios::in); // Open the “.dif file for reading

iofile >> COII >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17/’ >> CO18>> CO19‘/;

// Reads in one line of the file in fields

iofile.closeo; // Close the *.dif file for reading

Itoa(intlndex, index, Iok // COnVert intlndex to char and plaCe in index

iofOe.oDen(difName, ios:out); // Open ‘.dif file for writin9

//Writes the data to the ‘.dif file in fields
iofile << coil << space << co12

<< space << co13
<< space << co14
<< space << setw(7) << index // setwo sets the width
<< space << setw(8) << CO16 II of the positon the char
<< sDace << setw(8) << CO17 //variable is written to,

1’ << space << setw(8) << CO18 //allowing spacing.
<< space << setw(8) << CO19 ‘/ << “\n”;

iofOe.closeO; // Close the ‘.dif file for writing

return intlndex II return intlndex to main program

} // End of gcl_indx module
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D.5 CCI.TRNS.CPP

// Module: Gcl_trns.cpp
//This module reads in the entire “.dif file and retrieves the laSt index.
// Bv Shawn Harden
// “Saikat Kanjilal
// Russell Katz
II Cuong Vo
II Version 1.0

// system Includes
#include <stdlib.h>
#include dstream.h>

int ind_trns(char fname1501)

{
int indexOut,indexOutl; // Output integer index variables

// Each of these variables will COnWin
//a field from the ‘.dif file.

char COII [51,
CO12[SI,
CO13[61,
CO14[III,
index[41,
CO16[IOI,
CO17[IOI;

II CO18[IOI,
II CO19[I01;

// Month column char variable
// Oay column char variable

//Year column char variable
//Time column char variable
// Report index column char variable

// FirSt data column char variable
// Second data column char variable

//Third data column char variable
// Fourth data column char variable

// Oeclare the file tIointer.
fstream infOe; // ●.dif file input stream pointer

//open the file
infile.open(fname, ios:in); // Open the ‘.dif file for reading

// Start the infinite looP.
while(!infile.eofO) //While we have not reached the end-of-f ile...

{
infile >> COII >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 /“ >> CO18 >> CO19 ‘/; // Read in a line of the file by fields.

if(!infOe.eofO) //If not the end-of-file vet

{
indexOut = atoi(inde~ // indexOut is equal to the integer

//value of index

)

eke //If it is the end-of-file

{

indexOutl = atoi(index); // Indexoutl is equal to the integer
II value of index

iktream::close; // close the report fiie pointer

)

}

if (indexOut = = O) //if indexOut is O (not read correctiy)
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{
return indexOutl;

}

else if ([ndexoutl = = O)

{
return indexOut;

)

else

{
return CU

}

// Return the value in indexOutl

// Eke if indexOutl is O (not read correctly)

// Return the value in indexOut

// Else if an error with both...

// Return a zero to indicate error

) // End of gcl_trns module

D.6 APPND.CPP

,,,,, **,,* ***=.. ***+*,++,***************************************************,*,
// MOdUl& apmd.cmz
//This module takes one line from the ‘.dif file and appends it to
//the report output file. It’s also generated LabView interface file.
//BY Shawn Harden
// Saikat Kanjilal
// Russell S. Katz
II Cuong Vo
II Version 1.0

// System Includes
#include <fstream.h>
#include <stdlib.h>
#include <iomanip.h>

void appnd(char “rptName, Char *9 Cl_nam, int cal)

{ //rptName = output report file
// gcl_nam = gc’.dif
// Cal = 1 or O, depending on Cal time

int int_cal; // Integer value for holding Cal boolean

char Vl_interface_filename[301 = “C\\CCl_V1.DAT”;// The LabView interface filename

char COIO131, //Calibration column char variable
COII[ 51, // Month column char variable
C012[51, // DaY COIUmn char variable
CO13[61, //Year column char variable
CO14[I11, // Time column char variable
index141, // RepOtt index column char variable
CO16[IOI, // First data column char variable
CO17[IOI, // Second data column char variable

II co181101, //Third data column char variable
II CO191101, // Fourth data column char variable

space[3] = “”; // Empty space char variable
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// Declare the input and output fOeS.

if(cal = = 1) //If there is a calibration in progress

{
int_cal = 1; II lnt_cal is 1
itoa(int_cal, COIO, 10); // Convert int_cal to char and put in COIO

}
else // Otherwise

{
int_cal = O; II lnt_cal is 0
itoa(int_cal, COIO, 10); // Convert int_cal to char and put in COIO

}

ifstream ifile; //The input file stream pointer
ofstream ofile //The output file Stream pointer
ofstream Vlfile; //The output LabView interface file stream pointer

ifiie.open(gcl_nam, ios:in); // ODen the input foe for reading

ifOe >> coil >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 /’ >> CO18 >> CO19 ‘/;

// Reads in one line of the file by fields

ifile.closeO; // Close input file pointer

Vlfile.openO/l_interface_fOename, ios::out); // Open LabView file fOr writing OnlY

//Writes the concentrations to the io file by fields
Vlfile << CO16 << “\n”

<< CO17 << “\nm;

Vlfile.closeo; II Close output file pointer

of Oe.open(rptName, ios:appfi // Open the outPut file fOr appending

// WriteS the data to the io file by fields
ofoe << space << COIO << space << coil << space << CO12

<< space << CO13 << space << co14
<< space << setw(7) << index
<< space << setw(8) << CO16
<< space << setw(8) << CO17

1“ << space << setw(8) << CO18
<< space << setw(8) << CO19’/ << “\n”;

II Close the output file.
ofile.c[oseo; //close output file pointer

} II End of appnd module
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D.7 DIF_CHK.CPP

l**** ***** ***** ***** ***** ****. ****. ****. ****. *,,,,,, *,,.,, *,,,, *., *,+*,.,...,

// Module Dif_ctW.crIp
//This module takes a line from ‘.dif file and checks for whether it is the
// first ‘.dlf of a run. If it is, the ‘.dif file is deleted.
//BY Russell S. Katz
II Version 1.0
//June 23, 1995
,.*.*+*,,,,,,+, +,,,,,,, **,,, ***,.,*.*....%*,.,..*..,.*..,.,...,....**,*,,,,*,

// System Includes
#include <fstream.h>
#include <stdlib.h>

int dif_chk(char’ dif_name) II dif_name = ‘.dif file

{
char COII [51, // Month column Char variable

CO12[51, // Day column char variable
C013[61, //Year column char variable
CO14[III, //Time column char variable
index[ 41, // RepOtt index column char variable
CO16[IOI, // FirSt data column char variable
CO17[I01; // Second data column char variable

II CO18[IOI, // Third data column char variable
II CO19[IOI; // Fourth data column char variable

// Declare the input file.
ifstream ifilq // ●.dif file input stream pointer

if Oe.open(dif_name, ios:in); // Open the ‘.dif file for reading

[file >> COII >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 /’ >> CO18 >> CO19 ‘/;

// Reads in one line of the fOe by fields

ifile.closeo; // close the * .dif file pointer

if(co16[Ol >57 I I CO16[OI < 48) //If the first character of the first

{ // data column is not a numerical character...
return(ofi // Return a O, indicating that the “.dif

) // file included a header and should be deleted.

eke II Else...

{
return(l); // Return a 1, indicating a COrreCt ‘.dif file

}

) // End of dif_chk module
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D.8 DIF_FIX.CPP

\*. ******. . . ..= . . . . . . . . ..=.. ************..*.**+.....=.....*...,,,+**..,.*,,,,
II Module Dif_fix.cpp
// This module takes the first “.dif file from a cc run and strips off
//the first header line.
//BY Russell S. Katz
//Version 1.0
//JuIv 11,1995
,***,********** ***** ***** ***** ***.*, **,*,,,.. *,**., . . . . . . ..*** * . . ..*... *+*..,

//system Includes
#include dstream.h>
#include e.tdlib.h>

void dif_fix(char’ dif_name) // dif_name = “.dif file

{
char headerLine[901; // Container variable for header line
char dataLine[901; // Container variable for data One

II Declare the input file.
Iktream Ifila II ‘.dif file input stream pointer
ofstream ofil% II ● .dif file output stream pointer

if Oe.open(dif_name, ios:in); // Open the *.dif file for reading

if Oe.getline(headerLine, 89); // Get first line of dif file (header)
if Oe.getline(dataLine, 89); // Get second line of dif file (data line)

ifile. closeti //Close the “.dif file pointer

of Oe.ooen(dif_name, Ios:out); // Open the ‘.dif file pointer for output

ofile << dat8Line << “\n”; // Overwrite the bogus header with data line

ofile.closeo; // Close the dif file

} // End of dif_fix module
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D.9 GC_FIL.CPP

,*,,*,*,,,,.,,,, +**+*+***. . ..*.* ..,,*,+*,+*.....,**,*,+**.,..*,,*,.,,*....,,.,
// Module gc_fil.cpp, based upon TDC.CPP by Cliff Hewitt(LANLl
//This module takeS an empy char array and an integer gc identifier
//and constructs a file/directory day string. (i.e. - 50623GCI.)
//BY Shawn Harden
// Saikat Kanjilal
// Russell S. Katz
11 Cuong Vo
II Version 1.0
//June 23, 1995
\**+* **+~~ . . . . . . . . . . . . . . . ..*.. *********..*.............*...+*+....,..*.,,,,,*,

//System include files
#include <stdlib.h>
#include <time.h>
#include <string.h>

void fil_name(char ”sdat, intgc) // sdat = empty date string

{ // gc = integer gc identifier

//local variables
char ‘tm$ //Time string char array
char str_gc[51; // Character variable holder for gc id
int ~ II Integer for holding month addition

l**** +.~ . . . . . . . . . . . . . ..~ . . . . . . . . . . ..*.. *.*** ***. *.*. +*. + . . . . . . . ..*. *.. **..*..+.

time.t tm; //Time time variable
size_t Ien; //Time size variable

II Get Time String
time(&tm);
tms = ctime(&tm);
Ien=strlen(tms);
tms[len-1 ] = 0;

//sum char in month
t= tms[41 + tms[51 + tms[61;

//switch On month sum and create temp date string
//month dav vear
switch(t){

case 281: sdat[ll = 48 sdat[21 = 49; break //Jan
case 269 sdatlll = 4& sdat121 = 50 break //Feb
case 288 sdatlll = 48: sdat121 = 51: break //Mar
case 291: sdat[ll = 48; sdat121 = 52; break; //Apr
case 295 sdat[ll = 48; sdat[21 = 53; break //May
case 301: sdat[ll = 48; sdat121 = 54 break //Jun
case 299 sdat[ll = 48; sdat121 = 55; break //Ju1
case 285: sdat[l 1= 48; sdat[21 = 56 break //AU9
case 296 sdatlll = 48; sdat[21 = 57; brealc; //Sep
case 294 sdatkl 1= 49; sdati21 = 48 break; //Ott
case 307 sdat[l 1= 49; sdat[21 = 49 break; //Nov
case 268 sdatrl 1= 49; sdat[21 = 50 break; //Dee
default sdat[ll = 48 sdat[21 = 48; break //ERR

}
,.*.***,**, *+,+* **,*+ **+,* *,..,,., . . ...=.....*.**..,***,*,*,.,..,........,,,**,

// The code above in the comment lines was taken from TDC.CPP by Cliff Hewitt,
II LANL

itoa(gc, str_gc, Iofi // Convert gc to char and place



sdat[ol = tms[231;
sdat[31 = tms[81;
sdat141 = tms191;
sdat[51 = 71;
sdat[61 = 67;
sdat[71 = str_gc[Ol;
sdat[81 = 46
sdat[91 = O;
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//in str_gc

II sdat = “ 06”
II sdat = “5062”
// sdat = “50623”

II sdat = “50623CF
// sdat = “50623GC”

// sdat = “50623CCI”
// sdat = ‘50623CCIY
// sdat = “50623CCI .“ with null

II

// Return filled sdat to main program

) // End of gc_fil module



HNF-SD-WM-CSWD-077, Rev.O
Page 83 of 197

D.10 INDEX3.CPP

,,,,,*,*,,,***,,, *.,,, *,,,*, +,,+, *++*.....,*,,,*,*,,*,,.,,..,,,,,,,,,*,**..,,,,

// Module index3.cpp
//This module takeS one filled integer and one empty character parm@er,and
// converts the integer value to a three-character character value.
//(i.e. - lnt = 1 becomes char = “003”
//BY Russell S. Katz
II Version 1.0
//June 23, 1995
,************** ***** ***** ***** ********,*,,,.**+**.**,,..**,,,*,,,,*,,*,,**..,,,

//System Includes
#include <stdlib.h>
#include <string.h>

void index_str(int int_index, char “ch_indexl

{

// int_index filled int param.
// ch_index empty char param.

int hundredx // Integer hundreds digit holder.
int tens // Integer tens digit holder
int ones; // Integer ones digit holder

char hund[21; // Character hundreds digit holder
char tns[2]; // Character tens digit holder
char ouns[21; // Character ones digit holder
char temo[201: // Character temDorarv variable to hold oartial

II string while it is constructed

hundreds = (int_index - ((int_indeWIOOO) ’1000))/100;

tens = ((int_lndex - ((int_indexflOOO) ’1000))- (hundreds” 100))/10

ones = (((int_index - ((int_index/1000)*1 000)) - (hundreds ‘ 100))

II Mathematically
II strip off
II ones digit

itoa(hundreds, hund, 10);
itoa(tens, tns, 10);
itoa(ones, ouns, 10);

strcpy(temp, hundh
strcat(temp, tns);
strcat(temp, ouns);
strcpy(ch_index, temP);

return;

II Convert hundreds digit to char
// Convert tens string to char
II Convert ones string to char

II hundreds digit

II Mathematically
// strip off tens
II digit

- (tens * 10));

II COPY hundreds char into temp
II Concatenate tens char into temp

// Concatenate ones char into temlz
II COPY temp into ch_index

// return to main program

} // End of index3 module
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D.11 RPT_TRNS.CPP

,,,*,,,, *,,,, ***,,,, *,,,,. *,,,,, *,,*,+**.+..*.*,*****,,*,,,.,,,*,.,..,,,,*,,*,,
// Module Rpt_trnS.CDtI
//This module reads in the entire *.rpt for the current day, if it exists,
//file and get the last index. This module is used if the gcapp has been
// run earlier in the day, stopped, and then restarted.
// 13YRussell KatZ, adopted from 9C’I_trnS.CPP
II Version 1.0
//June 23, 1995
,**,.*,.***.*** *.**+ *.*.+ +*+** *..*.**.**.****,,,*,,,,,,,,,,,*,+*+***+*.,*,,,*,,

// systems Includes
#include <stdlib.h>
#include dstream.h>

int rpt_trns(char fname150])

{
int indexout,indexoutl; // Output integer index variables

// EaCh of these variables will contain
//a field from the ‘rot file.

char COIO[31,
COII[ 51,
C012[51,
CO[3[61,
CO14[III,
index[41,
CO16[IOI,
CO17[IOI;

II CO181101,
II CO191101;

// Calibration column char variable
II Month column char variable
// DaY column char variable

//Year column char variable
//Time column char variable
// Report Index column char variable

// HrSt data column char variable
// Second data column char variable

1/Third data column char variable
// Fourth data column char variable

// Declare the file pointer.
fstream infilq // ReDort file input stream pointer

//open the file
infile.open(fname, io5:in); // open the report file for reading

// Start the infinite looP.
while(!infOe.eofO) II While we have not reached the end-o f-file...

{
infile >> COIO >> COII >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO171’ >> CO18 >> CO19 ‘1; // Read in a line of the file by fields.

if(!infile.eofo) //If not the end-of-file yet

{
indexOut = atoi(index); // indexOut is eciual to the integer value of index

)

else II [f it is the end-of-file

{

indexOutl = atoi(index); // indexoutl is equal to the integer value of index
ifstream::close; // close the report file pointer

}

}

if (indexOut= =0) //If indexOut is O (not read correctly)

{
return indexOutl; // Return the value in indexoutl
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}

else If (indexOutl = =0) // Else if indexoutl is O (not read correctly)

{
return indexOu~ // Return the value in indexOut

}

eke // Else if an error with both...

{
return Q // Return a zero to indicate error

}

) // End of rpt_trns module



HNF-SD-WM-CSWD-077, Rev.o
Page 86 of 197

D.12 TIME_STP.CPP

,,*,,**,,****,,, *,,,, *,,,+ *,+*,, +**.,...,... **,,,,.,,, ++,.* **., . . . . . . . . . . . . . . . .
II Module Time_stp.cpp
//This module CreateS a time stamp based on today’s date & time
//BY Russell S. Katz, based on code TDC.CPP from Cliff Hewitt, LANL
//Version 1.0
//June 23, 1995
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*** *.**.. *...+ *.+** +** . . . . . . . . . ...**....

//System Includes
#include <string.h>
#include dime.h>

void time_stp(char ‘tm_stp)

{
// Local Variables
char ‘ tins; //Time string char variable
time.t tm; //Time time variable
size_t Ien; //Time size variable

II get time string
time(&tm);
tms = ctime(&tm);
Ien = strlen(tms);
tms[len-1] = 0

//create output file name for j~:day
tm_stpIOls tms[o];

,, !,

tm_stp[l ] = tms[ll; II “Fr”
tm_stp[2] = tms[21; II “Fria’
tm_stp[3] = tms[31;

,, !!Fri ,,

tm_stp[4] = tms[4]; II “Fri J“
tm_stp[5] = tms[5]; II “Fri Ju”
tm_stp[61 = tms[61; II “Fri JUn”
tm_stp[7] = tms[7]; II “Fri JUn “
tm_stp[81 =tms[81; II “Fri JUn 2“
tm_stp[91 =tms[91; // “Fri Jun 23”
tm_stp[lO] = tms[lO]; II “Fri Jun 23 “
tm_stD[ll] =tms[ll]; II “Fri Jun 23 O“
tm_stp[12] =tms[12]; II“FriJun2306”
tm_stp[l 31=tms[l 31; II “Fri Jun 2308:”
tm_stp[l 41=tms[l 41; // “Fri Jun 2308:3”
tm_stp[l 5] = tms[l 51; //“FriJun2308:32”
tm_stp[161 =tms[161; //“FriJun230&32~
tm_stD[171 = tms[171; //“FriJun230832:0
tm_stp[181 = tms[181; //“FriJun230832:06
tm_stp[l 91= tms[l 91; // “Fri Jun 230832:06”
tm_stp[20] =tms[20]; // “Fri Jun 230832:06 1“
tm_stp[21] = tms[211; // “Fri JUn 230832:0619”
tm_stp[22] =tms[22]; //“FriJun2306:32:06 199”
tm_stp1231=tms[23]; //“FriJun2306:32:06 1995”
tm_sttX241 = Q // “Fri Jun 2308:32061995” with null

II terminator

return; II Return to main program

} // End of time_stD module
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D.q3 GCIAPP32.H

II Program functions
void dif_fix(char ‘h
int rpt_trns(charIl);
int dif_chk(char ‘k
void index_str(int, char[l);
void time_stp(char *);
void AddStr (LPCTSTR, ...).
void appnd(char *, char *, BOOL);
void fil_name(LPSTR, lnt);
int indx(char ‘, intk
int ind_trns(char[l);

D.14 HEADERI.H

C4 MO DaY Yr TIME INDEX H2Hi H2Low

D.15 RESOURCE.H

//{{NO_DEPENDENCIES})
// Microsoft Visual C+ + generated include file.
// Used by Alert10.rC
II
#define [DD_GC 1
#define [DC_LOG 103

D.16 GCIAPP32.RC

l.*** ***++****+***** *.*** **. **e.e..e..,......,...,...,......,,.,,....**,,,,,,,

// Resource File Gclapp32.rc

II This file defines the 9rarIt7ical interface for the gclapp32 application
//BY RUSSell Katz
II Version 1.0
// JUne 23, 199S
/**** ***** ***** ***** **~ . . . . . . . . . ..e . . . . . ...*.......................,,..,..*=.,

#include “resource.h”

gclapp32 ICON “9ClatIP32.lCO

lDD_CC DIALOG DISCARDABLE 6,15, 161, 75
STYLE DS MODALFRAME I WS_POPUP I WS_VISIBLE I WS_CAPTION
CAPTION ‘ccl Data Acquisition AmJlication”
FONT B, “MS Saris serl~”

{
DEFPUSHBUTTON “&Run”, IDOK, 13, 2, 50, 14
DEFPUSHBUTTON “&Quit”, IDCANCEL, 98,2, 50, 14

WS_SYSMENU WS_MINIMIZEBOX

LTEXT “Execution &Log:”, lDC_STATIC, 5, 21, 60, 8
LISTBOX lDC_LOG, 5, 32, 150, 38, NOT LBS_NOTIFY I WS_BORDER I

LBS_NOINTEGRALHEIGHT ] WS_BORDER i WS_VSCROLL I WS_TABSTOP

)
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APPENDIX E -- C++ SOURCECODE LISTINGSfor GC2 ZIP Routines

E.1 GC2_21P.lNl
path = c\bin\pkzip.exe
zippath = d:\gc2\
out_path = h:\gc2\
nth_c = 1

path: The path fOr the pkzip eXeCUi23111e

zippath: The Dath for the fileS to be zipDed

out_path: The path for the zip file

nth_c The nth number of chromatograms to be saved
(i.e. -5 means every 5th c-gram is saved)

E.2 CC2ZIP.CPP

,*****,.+*,,.**,, *,**+.,*,,, *,*,*********,,,*,**.,.*,.**+**+,+*,+*,**,*,****
// Cc2zip.cpp
// Russell Kak & Cuong Vo, June 1995
//This Pro9ram uses PKZiP(TM) to archive GC data and prepare it for
II being burned onto a CD.
// VerSiOn Beta 0.50
II Cuong Vo
//Turned over, August 1995
// Last Mod, Feb 1996
//Version Beta 1.1
II
● ************** ● ********.**,*, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,, .,..,”.,”,, /

// 5vstem includes
#include <windows.h>
#include e.tdio.h>
#include e.tdlib.h>
#include <string.h >
#include ds.tream.h >
#include <dos.h>
#include <Iostream.h>

// User Includes
#include “gc2zip.h” // This file includes function prototypes for zip’s

// and compress modules.

void main(vold)

{
char err_file[301 = “D\\GC2_ZlP.ERR”; //The zip error log file

// Ini file pointer and title. //The ini and error file
fstream ini, err; II pointers

err.open(err_file, ios:app); II Open the error file for
// appending

err << “\n”; //Add empty line tO error file
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char ini_file[301 = “c\\bin\\GC2_ZlP.lNi”; // The GC2_ZlP.lNl file

// lni file input columns
char COII [101s “\O”;
char CO12[31= “\O;
char CO131251= “\O;

// program constants initialized from an ini file
char exe_path[451 = “\O”; // The pkzip.exe path
char zip_path[451 = “\O; // The area defined for the files to be zipped

// File extension strings
char eW_star[51 = ““”; // File extension wildcard
char efi_zip[51 = “ZIP”; // Zip file extension
Char ext_rpt151 = “RP~ // Report file extension
char period[51 = “.”; // Period character
char backs[51 = “\V’; //The “V character
char call[61 = “call”; // “Calr for calling pkzip.exe

// File command strings
char del[501 = “de]”;

// Misc. strings
char space[31 = “”; // Space character
char out_path[1001 = “\D”; //The output path for the zip file
char nth_c_str[51 = “\O”;

// Date strings
char date_name[351 = “\O; // Holds file name from fil_name “50616CC2.”
char day_dir[351 = “\O”; // HoIds day’s directory name “50616GC2°
char day[51 = “\O; //Transfer variable to hold day digits of

//date_name”16

char month[41 = “\O // TfTinSfer variable to hold month digits
char year[3] = “\O”; //Transfer variable to hold year digit
char day_string[l 51= “\O; // Contains day string alone
char del_dir[501 = “\O; // Contains directory path bein9 zipped for

II removal

// Temp strings
char temp_path[1001 = “\D”; // contains entire system call to zip files.
char temp_zip[501 = “\O”; // Contains zirz file path & name
char temp_zipped[751 = “\O; // Contains files to be zipped path & names
char temp_del[501 = “\O; // Contains zip file path & name to delete

// after file coPY.
char temp_rpt[50] = “\u // Report file char variable
char temp_cgram[50] = “\O”; //C-gram fiie char variable
char temp[51 = “\O; // TempOraW char variable
char out_rpt[301 = “\O; // Output report variable
char out_dir_tempIl 01= “D\h // Temporary place for zip file befor transfer
int int_year; II Year digit
int int_mont17; II Month digits
int int_daw // Day digit to be decremented
int nth_c_int;

WlN32_FlND_DATA fileData; // Find File oata Structure

HANDLE findFilq // Find File Handle

//This reads the contents of the ini file
//and places it in the correct variables
ini.open(ini_file, ios::in);
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ini >> coil >> CO12 >> CO13;
strcpy(exe_path, CO13);

ini >> coil >> co12 >> co13;
strcpy(zip_path, CO13);

ini >> coil >> CO12 >> CO13;
strcpy(out_path, co13);

ini >> coil >> co12 >> co13;
strcpy(nth_c_str, CO13);

ini.closeO; // closes ini file

nth_c_int = atoi(nth_c_str);

fO_name(date_name, 2); // File date_name with the date (i.e. - 50803CC2.)

day[ol = date_name[31;
day[ll = date_name[41; // Set char day equal to the day of the tTIOtWI

II O.e. - in May2595. , day = 2S

int_day = atoi(dayk // convert the day string to an int.

ifOnt_day = = 1)

{
yearlol = date_name[Ol;
month[ol = date_ name[ll;
month[ll = date_ name121;

int_year = atoi(year);
int_month = atoi(month);

switch(int_month)
I

‘ case 3:
date_nameIll = ‘O;
date_name121 = ‘2’;
date_name131 = ‘2’;
date_name[41 = ‘8’;

if(int_year = = 6 ~~ int_year = = O)
i

t date_name[ll = ‘O;
date_name[21 = ‘2’;
date_name[31 = ‘2’;
date_name[41 = ‘9;

}

break

case 5:
date_name[ll = ‘O;
date_name[21 = ‘W;
date_name[31 = ‘3’;
date_name[41 = ‘O;

break;

case 7:
date_name[ll = ‘O;
date_name[21 = ‘6;
date_name[31 = ‘3;
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date_name[41 = ‘o;

break

case 10
date_nameIll = ‘O;
date_name121 = ‘9;
date_name131 = ‘3;
date_name[41 = ‘O;

break

case 12:
date_name[ll = ‘1’;
date_name[21 = ‘1’;
date_name[31 = ‘3’;
date_name[41 = ‘O;

break

default
int_month --;

if (int_month <1 O)
[

‘ if(int_month = = O) //If it is january(q -- is zero)
(

int_year -;
itoa(int_year, temp, 10);
date_name[Ol = temp[ol;
date_name[ll = ‘1’;
date_name[21 = ‘2’;
date_name[31 = ‘3’;
date_name[41 = ‘1’;

“)

eke

{
itoa(int_month, temp, 10);
month[ol=’o; //If int_month is less than ten,
month[l 1= temp[ol; // convert it to char and place

II a ‘Q in front of it.

date_name[ll = month[ol;
date_name[21 = month[ll;
date_name[31 = ‘3’;
date_name[41 = ‘1’;

}

) II Ends if loop

else
{
‘ itoa(int_month, month, 10); II Convert int_month to char

date_name[ll = monthlol;
date_name[21 = monthl’ll;
date_name[31 = ‘3’;
date_name[41 = ‘1’;

) // Ends else

break

}
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} // End of Ist of month if

else

{
int_day-; // decrement the day integer by one.
if (int_day < 10)
[~.

ltoa(int_day,temp,l O);
day[ol = ‘O; //If int_day is less than ten,
day[ll=temp[ol; // convert it to char and place

}// Ends if loop // a‘0 in front of it.

else

{
itoa(int_day,day,l O); //Convert int_day to char

} // EndS else

date_name[31 = day[Ol; //put thedecremented daystring back into
date_name[41 =day[ll; //date_name. (date_name was May2595.

II date_name now is May2495.)

}

strncpy(day_dir, date_name,8); //strip theperiod offofdate_name and

// place it in day_dir.

day_dir[81 = O // Null terminator for day_dir

strcpy(day_string, day_dir);

strcat(day_d ir, backs); // Concatenate “Y’ onto day_dir
// day_dir = “50616GC2V

strcpy(temp_patt7, call): //COPY call onto temP_Path
strcat(temp_path, space); // Concatenate space onto temp_t2ath
strcat(temp_path, exe_path); // Concatenate exe_path onto temp_Dath

// Temp_path = “callc\bin\pkzip. exe”

strcat(tem p_path, space); // concatenate a space onto temp_path
//temp_path =“c\bin\PkziD.exe”

strcpy(out_rpt, out_path); II out_rpt = “g:\gc2Y
strcpy(tem p_rpt, zip_path);
strcpy(temp_cg ram, zi p_path);
strcpy(temp_zip, out_dir_temp); //concatenate zip_Dath onto temP location

strcpy(temp_zipped, zip_path); //concatenate ziP_Path onto temP_ziPPed
strcpy(del_dir, ziD_Path);

strcat(temp_rpt, day_d ir);
strcat(temp_cgra m, day_dir);
strcat(temp_zipped, daY_dir); // Concatenate day_dir onto temp_zipped

strcat(del_dir, day_string); // copy temp_zipped into del_d[r

// del_dir = x\50616GC2

strcat(out_rpt, daY_strin9ti //out_rpt = “9\GC2\5062’lGC2”
strcat(temp_rpt, daY_strin9); //temp_rpt = “D:\GC2\50621GC2\50621 GC2”
strcat(temp_cgram, day_string); //temp_cgram = “D:\GC2\50621GC2\50621 GC2”

strcat(out_rpt, period); // out_rpt = “g:\GC2\50621 GC2.”
strcat(temp_rpt, period); //temp_rpt= “D:\GC2\50621GCl\ 50621 GC2.”
strcat(temp_cgram, period); //temp_cgram = “D\GC2\50621GC’Z\ 50621 GC2.”



HNF-SD-WM-CSWD-077, Rev.O
Page 93 of 197

strcat(out_rpt,eti_rptJ; // out_rpt = “g\CC2\50621GC2.RPT”
strcat(temD_rpt,eti_rM); // ternP_rtJt= “D:\GC2\50621GC2\50621GC2.RP~

strcpy(temp_del, temp_zipped); // COPY temp_zipped into temP_del

strcat(temp_zip, date_name); // Concatenate date_name onto temp_zip
strcat(temp_del, date_name); // Concatenate date_name onto temp_del
strcat(temp_zipped, ext_star); // Concatenate date_name onto temp_zipped

strcat(temp_zipped, period); // Concatenate period onto temp_zipped

strcat(temp_zip, eti_ziph II Concatenate eti_zip onto temp_zip
strcat(temp_zlpped, ext_star); // Concatenate eW_star onto temp_zipped

strcat(temp_del, eW_star); // Concatenate ext_star onto temp_del

strcat(temp_path, temp_zip); // COnCatenate temp_zip onto temp_path

strcat(temp_path, sPaceh // concatenate space onto temp_path

strcat(temp_path, temp_zippedh // Concatenate temp_zipped onto temP_PattI

compress(temp_rpt, temp_cgram, nth_c_inO; // Data compression algorithm

printf(”\n COPY from %s to %s\n’’,temp_rpt, out_rpt);
CopyFile(temP_rPt, OUt_rPt, FALSEti II Copy rpt file over to
sieep(2); II output server

prlntf(’’command %s\n’’,temp_path);
system(temp_path); // RUn pkzip on May2595.*
sleep(2);

//temp_zip = “d:\50616GC2.ziP”
//temp_zipped = “x\gc2\50616GC2\50616GC2 .’”
//temp_path = “c\bin\pkzip d:\50616GC2.zirI
II x:\< dir>\50616GC2\5061 6GC2.’”
//temp_del = “x\<dir>\50616CC2\50616 GC2.””
//where x\<dir>\ are paths from the hzi file

strcat(out_path, date name); // Concatenate date_name onto out_path
strcat(out_path, eW_fipti // concatenate eti_zip onto out_path

// out_path = “x\S0616CC2.zip”
// where x\ is out_path from ini file

printf(”move from %s to %s\n’’,temp_zip, out_path);
MoveFile(temp_zip, out_path); II MOVe zip file to
sleep(2k II output_path

findFile = FindFirstFlle(out_path, &fileData);// Trv to find temP_ZiP file

err << “MoveFile ERROR” << GetLaStErrOrO << “\n’’;// Print error code to 109 file

if(f[ndFile = lNVALID_HANDLE_VALUE)
// if(GetLastErrorO = = O I I GetLastErroro = = 6)// Not use If no error or

II bad parameter (which

{ II we always seem to get)
FindClose(findFile); // close FindFile handle

strcat(del, space); // Concatenate space onto del
strcat(del, temp_del); // Concatenate temp_zipped on del
printf(”de[ete %s\n”,del);
system(delfi //system call to delete S0616GC2.’
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sleep(2h // sleep 5 sec to allow file
// deletion to be updated by
II foe system.

printf(’’Remove directory %s\n’’,del_dir);
RemoveOirectory(del_d ir); // remove the day directory

sleep(2); // sleep 5 sec to allow
II window read.

}

else //If a CetLastErroro not equal to O or 6..

{
FindClose(findFile); //Close FindFirstFile handle
err << “Data to zip not found...leaving data for check\n”;

t

err.closeo;
sleep (lo);

} //End of zip module
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E.3 GC_FIL.CPP

// GC_FIL.CPP, based upon TDC.CPP by Cliff Hewitt(LAN!-l

//system include files
#include <iostream.h>
#include <stdlib.h>
#include dime.h>
#include <string.h>

void fil_name(char %dat, int gcl

{

//local variables
char ‘tins;
char str_gc[5];
int ~

time_t tm;
size_t Ien;

II GetTimeString
time(&tm~
tms = ctime(&tmk
Ien = strlen(tms);
tms[len-1] =C

//sum char in month
t =tms[41 + tms[51 +tms[61;

//switch on month sum and create temp date string
//month day year
switch(t){

case 281: sdat[ll = 4* sdat[21 = 49; break //Jan
case 269: sdat[ll = 48 sdat[21 = 50; brealc //Feb
case 288: sdat[ll = 48 sdat[21 = 51; break //Mar
case 291: sdat[ll =48 sdat[21 = 52; brea!$ //Apr
case 295: sdat[ll =48 sdat[21 = S3; break //May
case 301: sdat[ll = 4& sdat[21 = 5% break //Jun
case 299: sdat[ll =48 sdat[21 = 55; break //Jul
case 28S: sdat[ll = 48 sdat[21 = 56; break //Aug
case 298: sdat[ll = 4& sdat[21 = 57; break //SetI
case 294 sdat[ll = 4% sdat121 =48 break; //Ott
case 307: sdat[ll = 49; sdat121 = 49; break; //Nov
case 268 sdat[ll = 49; sdat121 = 50 break; //Dee
default tout < <“ERROR IN SWITCH TDC.CCP\n”;

)

itoa(gc, str_gc, IOL

sdat[ol = tms[231;
sdat[31 = tms[81;
sdat141 = tms[91;
sdat[51 = 71;//
sdat[61 = 67;// Will be replacing these with data from
sdat[71 = str gcIOI:// ●.ini file.
sdat[81 = 467i
sdat[91 = O;

return;

}
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E.4 EXP2.CPP

// Shawn R. Harden July 14, 1995
//This Pro9ram reads low and high concentrations from an rpt file,
//saves every Nth C-gram, comtIares the values read to a set value,
//and checks for calibration. It then deletes the corresponding
// C-gram depending on those comparisons.
// Cuong Vo, August 1995
// Last mod and turned over
II

#include < iostream.h >
#include -&trearn.h>
#include <stdlib.h>
#include <string.h>
#include <stdio.h>
#include <math.h>
#include <dos.h>

#include “function.h”

struct filelnfo

{
char COII [21,co12[61,co13 [61,co14161,co15[91,co16171,

C017[91,C018[91,C019[91,COIIO[ 91;

) file[9991; // DeClareS 999 input Structures.

void compress(char * filename, char crname[501, int N)
J

;1
II
II

tout << “Filename” << filename << “\n”;
tout << “Crname “ << crname << “\n”;
tout << “N:” << N << “\n”;

char index_ext[51;
int max,count,n,i;
float calibr[9991;
float lhydro[9991;
float lnitro[9991;
float hhydro[9991;
float hnitro[9991;
char base[211;

int lnt_index
max = 99%
count = 1;
n=o;

ifstream infile(filename);

// Skips header.
lnfile >> fi[e[count].coil >> file[count].co12 >> file[countl.co13

>> file[countl.co14 >> file[countLco15 >> file[countl.co16
>> file[countI.co17 >> file[countLco16 >> file[countl.co19
>> file[count].col10

// Reads in the file by fields into an array.
while (n < = man

{

lnfile >> file[countl.coil >> file[countl.co12 >> file[countl.co13
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>> file[COUfltl.CO14 >> filelcountl.co15 >> fOe[countl.co16
>> file[countl.co17 >> fileIcountl.co18 >> fOe[countl.co19
>> file[countl.cokso;

// Changes concentration values from character to float.
calibr[countl = atof (file[counti.coil);
Ihydro[countl = atof (f Oe[countl.co17);
hhvdro[countl = atof (file[countl.co18):
Initro[count] = atof (fi[e[count].co]9);
hnitro[countl = atof (file[countl.colloh

// Checks for the end of file (EOF),

if(infOe.eofO)

{

n = 1010

// tout << “Reading line #“ << COUflt << “\fl”;
count+ +;

)// Ends the while statement.

max = count - 1;
strcpy(base,crname);
for(i=l; i<=max; i++)
I

}/Append the Index to the name of the c-gram.

int_index = atoi(fOeIil.co16); // convert to int
index_str(int_index, index_ext); // make index_ext 3 char ext.
strcat(crname, index_ext); // concatenate on end of crname

if ((i % N = = O) I I Ihydrofil = = 0.000 I I hhydro[il = = 0.000
I I Initrotil = = 0.000 I [ hnitroIO = = 0.000
I I calibrnl = = 1)

‘ tout << crname << “ ctwomatogram was saved” << “\n”;

)
eke

{
tout << crname << “ chromatogram was deleted” << “\n”;
remove(crname);

)
crname = “W;
strcpy(crname,baseh //Reset the characters in crname.

)

// Close the input file.
ifstream::closq
tout << “End of Compress Section\ n”;
s[eep(5);
return;

)
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E.5 INDEX3.CPP

//This rIro9ram CreateS a three digits index

#include e.tdlib.h>
#include <string.h>

void index_str(int int_lndex, char *ch_indexl
[

‘ Int hundreds
int tenq
int ones;

char hund[21;
char tns[21;
char ouns[21;
char temp[201;

hundreds = (int_index - ((int_index/lOOO) *1000))/100;
tens = ((int_index - ((int_indexJIOOO) *lOOO))- (hundreds “ 100))/10;
ones = (((int_index - ((int_index/1000)’1 000))- (hundreds * 100)) - (tens * 10));

itoa(hundreds, hund, 10);
itoa(tens, tns, 1 O);
itoa(ones, ouns, 1 O);

strcmf(temp, hund);
strcat(temp, tnsh
strcat(temp, ouns);
strcpy(ch_index, temP);

return;

}

E.6 GC2ZIP.H

1/ Definesof user-created functions

fil_name(char “, int);
compress(char”, char’, int);

E.7 FUNCTION.H

index_str(int, char ●);
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APPENDIX F -- C++ SOURCECODE LISTINGSfor GC2APP32

F.1 GC2.INI

backs = \
root = d:\gc2\
C_gram_old = gc2.
gcPath = H:\gc2.dif
outputPath = d:\gc2\
outputExt = rDt
gc_del = gc2.’
grampath = d:\gc2\
filepath = H:\
calPath = c:\gc2cal

● ☛☛☛☛☛☛☛☛☛☛☛☛☛☛ ☛ ☛ ☛ ☛ ☛ ☛ ☛✎✎☛✎✌✎✎✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎

Ini file descriptions

backs Character for backslash on file paths

root Report and chromatogram outrIut file rOOt Path

C_gram_old: Chromatogram GC run identifier

gcPath: Dif file created by EZChrom path

outputPath: Report and chromatogram output file rOOt path

OUtPUtEXt RepOrt OUtpUt file eXtenSiOn

gc_del: W[ldcard definition of files to delete in input directory

grampath: Chromatogram file output path

fi[epath: Report and chromatogram input file path to watch for file changes

CalPath: File to watch for for calibration events

F.2 GC2APP32.DEF

NAME OWLI
DESCRIPTION ‘TEST WINDOW IN OWL FORMAT
EXETYPE WINDOWS

CODE PRELOAD MOVEABLE DISCARDABLE
DATA PRELOAD MOVEABLE MULTIPLE

HEAPSIZE 8192
STACKSIZE 8192
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F.3 GC2APP32.CPP

II May 18, 1995
//(0.51)
// Changed index char variable in appnd.cpp, 9Cl_trnS.Cpp, and gcl_indx.cpp

II to 4 characters long.
//(0.52)
// gcl trans bug fixed by converting index to an integer before reaching end
II of file.
II (0.53)
//two variables are compared in 9cl_trans Ondexout and indexlout)

;j g g~)her One is zero the Other variable is returned

// Path variables are loaded from gcl.ini file.
//an error of incorrectly skipping throught the while looP was detected
// and corrected as of 5/19/95. The problem was that the variable used in
//the for looP and the variable used in the while looP were the same.
//As a result the while loorI was being ignored.
II (0.55)
// Corrected error from use of the gcl .ini file. Extra tri99er reSetS
// for the dif file transfer were removed. since the directorv where the
// dif and old c-grams vs. rpt file and new c-grams are now different.
II (0.56)

// Resized the executable window, buttons, and text box.
II (0.57)
//Added error log file. Error checking routines for file trip from something
// else other that *.dif and c-gram files, and for loss of communications
II with the gc computer.
II (0.58)
// ErrOr in Drogram due to inadvertent tripping of flag due to movefile
// command which renames the file and while doing this deletes the older
// version of the chromatogram. A re$et has been put after the deletefile
// and the movefile commands. A module was added for the three character
// extensions for the chromatograms, a new getlasterror routine outputs
//the errors in text format.
// Svstem command used for deletinq qcl .’ f Iles uuon startutI of the Droaram.
II (0.59)
//The error log file was expanded to include the GetLastError call
// results. A memory error occured due to the size of the char array Known
//as time stamp. The array size was increased and the error was then
// corrected.
II (0.60)
//An automatic paging routine was added to the network timeout code.
//In the case of a network failure. 9csl host will rIa9e a sDecified tIager.
II (0.61)
// The dos window appearing when calling system(’’del ....”). was removed.
//The WinExec command was used instead. Due to this change, the dif file
// appearance flag was changed to FILE_NOTIW_CHANGE_LAST_WRITE, and

//a reSet was eliminated after DeleteFile
II (0.62)
//Added gc_del to “.ini file.
// (0.63): June 1, 1995
II Complete commenting
// (0.64): June 8,1995
// New version screens out first ‘.dif file from CC. Project file is
// updated to remove some Borland Warnings. Calibration column was added
//to the ‘.rpt file. The COIUmn contains a 1 when the gc is calibrating
//and a O when it is not. The grapical interface was modified also.
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// (0.65):June16, 1995
// Initial index transfer When the program began was updated to deal with
// the calibration column. The output to the report file from an extra file
//trip was commented out, along with the file change output statement being
// moved farther down to only appear when the ‘.rpt file will be appended to.

//Another modification due to extra file trips was to delete a second

// “Be9innin9 Wait fOr file change” statement by deleting the line from the
// dialog box’s text box.

//The C++ project was setup to remove the “Initialize code in header file”
// Borland warning. This was done by placing all the included *.CPP files
// previous to the gclapp32.cpp file in the Project, and creatin9 a new
// gclapp32.h file to contain ali the function prototypes for those modules,

//The updated program was also coded to screen out the first ●.dif file of
//a run from the GC, since this file usually has a bad header that disrupts
// data handling. [f this file comes accross, it is deleted.

//The laSt Chan9e made was to make the file naming convention similar to
//that used fOr the FTIR. GCl_fil_ was renamed GC_FiL, and its function
// changed to pass two parameters. One parameter was the string to be
//filled with the file name, and the other as a gc identifier (1 or 2).
//The new file names are as follows: 50616CCI. < ext>.
II Year ---------A I I“--- Day

II II
II Month

// (0.66k June 19, 1995
// Probiems with the calibration-catching routine were fixed. Switched the

//if and elSe ioops for calibration and no dif file to have failure
// dealt with first.

// (0.67): June 20, 1995
//The previous effort was not successful. An addition of the SetLastError
//function to set the error code to zero at the beginning of the infinite
II loop fixed the problem of the dif file not being found, and the problem
//of calibration not operating correctly.

// (0.68): July 11, 1995
II Addition Of dif_fix fUtICtiOtI to strip out the header created by EZChrom
//on the first run of the Cc. First run data is no longer deleted.

// (0.69); Jan 17, 1996
// Modified gc2app32.cpp to provide proper exit point when encounter network
II failure.

II (0.70h April 8, 1996
// Modified gc2app32.cpp to correct the date change problem occurred at midnight
//by allow shorter ellapse time between newtime and oldtime variable.

// Includes and Definitions
#define STRICT //This is needed for the method of construction used for the dialog box.

#include <windows.h> //Windows definitions include fi]e.
#include <windowsx.h> // Additional windows definitions include file
#include <stdio.h> // Standard Input and output for C+ + include file.

#inciude <iostream.h> // lnpuffOutput streams include file.
#include <stdlib.h> // Standard function library include file.
#include <fstream.h > // File inpuWoutput stream include file.
#include <dos.h> // Dos function inciude file. #lnciude <windows.h>

// User Includes and Definitions
#include “Resource.H” //ID specifications for diaiog controis (Buttons, etc.)



HNF-SD-WM-CSWD-077, Rev.o
Page 102 of 197

#include ”9c2arXJ32.h” // Function ProtoWPes for9capp modules.

#define header _TEXT(’’c\\bin\\tleader.lY’) // file containing Header
// for ‘.rpt file.

// Ini and error file streams and titles
fstream ini, ch~ // file Streams fOr ini and error files
char ini_file1301= “gc2.ini”; // Ini file name string
char COII [161,co12[31,co1311 71; // Input columns from ini file
char err_chk[301 = “error.log”; // Error file name string
char gc_id_str[31;

// Temp character variables
char templ [501;
char temp21501;
char temp31501;
char temp4i501;
char temp5[50];
char temp20[50];
char temp21 [501;
char temp22[501;
char temp_command[701 = “command.com Ic”;

//Global program constants initialized from an ini file
char backs[51; // Contains “P character
char root[l 01; II Will contain root directory where output will go.
char C_gram_old[l 51; II Contains EZChrom run ID “gCl. ”
char gcPath[201; // Contains the path of the dif file “c\gcl\gcl.dif”
char outputPath[501; //Also contains output path for data
char outputExt[l 01; //Contains the extension for the output file “rpV
char gc_del[201; // Contains the string to delete at the start of the

II program “gel.*”

II Error codes...
char err_temp[50];
char err_temp2[501 = “WaitForSirrgleObject timed out...”;
char err_temp4[40];
char error[50];
char error2[50];
char wi n_exec_error_msg[ 801;

//Other Character variables
char dirName[501;
char Cgrampath[501;
char old_date[501;
char Path[501;
char new_date[501;
char del_path[201;
char del1201 = “del”;
char time_stamp[301;
char tlme_stampl [301;

int reportlndex, diflndez // Index integers from ‘.rpt file and ‘.dif file
int gc_id; // Integer value taken from file name string

//to Identify gc program is running with.

//WORD, DWORD, and Windows variables
DWORD win_exec_erron // WinExec error code container
WlN32_FlND_DATA flleData, calData; // FindFirstFile file data container structur
LPSTR ‘FilePart, “Cpart, ‘Cnpart; // SearchPath path container variables.

es
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DWORDWINAPINOtifyThread 0; // NotifyThread prototype

// Booleans
BOOLfFaiOfExists = TRUE; // CopyFile command parameter to t7aVe the

//function fail if the file already exists
// where it is trying to be copied to.

HWND9_hWndLB = NULb // Global handle to dialog box’s text output
II box.

void AddStr(LPCTSTR szFmt, ...) // AddString function from Advanced windows

{ // By Jeffrey Richter. Itoutuuts
char szBuf [1 501; //to the dialog text box, and takes input
int nlndex // essentially like prlntfo;
va_list va_param$

//Make va_params point to the firSt ar9Ument after szFmt
va_start(va_params, szFmt);

llBuild the string to be displayed
vsprintf(szBuf, szFmt, va_params);

do

{
llAdd the string to the end of the list box
nlndex= ListBox_AddString(g_hwndLB,szBuf);

//If the list box is full, delete the first item in it
if(nlndex == LB_ERR)

{
ListBox_DeleteStrin9 (9_hwndLB, O);

}
}while(nlndex== LB_ERR);

//Select the newly added item
ListBox_SetCurSel(g_hwndLB, nlndexh

//Indicate that we’re done referencing tne variable arguments
va_end(va_para ins);

}

void prlntErrorO // Print error function to output text

{ // from Windows CetLastErrorO function.
char *ErrorBuffer; // Outputs to dialog text box.
#define PERROROO printfco;
FormatMessage(FORMAT_MESSACE_ALLOCATE_BUFFER ~ FORMAT_MESSAGE_FROM_SYSTEM,

NULL, CetLastErrorO, MAKELANGID(LANG_ENGLISH, SUBLANG_ENCLISH_US),
(LPTSTR)&ErrorBuffer, O, NULIJ; // Format message from system

// GetLaStErrOr message into
// english text and place in
// ErrorBuffer variable

AddStr( TEXT(’’Error %s”), ErrorBuffer); II Print out Error Buffer to—

)

void runMain(void)

{
// Main char variables
char reportName[301;

// Main Booleans

// dialog text box.

II Main run function

II Will contain name of report file
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BOOL copyMade = FALSE // Boolean indicating success of CopyFOe function

// Main Handles
HANDLE hThread; // Handle for NOtifyTt7read executed in main program

II Main DWORDS
DWORD dwthread[o; // SyStem ID of NotifyThread.
DWORD cPath = 2~ // SearchPath parameter specifying size of container

//variable the path is placed in.

//This reads the contents of the ini file
// and places it in the correct variables

ini.open(ini_fOe, ios:in); II open ini foe for reading
in]> > coil> >co12> >co13;
strcpy(backs, CO13); // Copy from ini file into backs

hi> > COII > >co12> >co13;
strcpy(root, CO13); II Copy from ini foe into root

ini> > COII > >co12> >co[3;
strcpy(C_gram_old, CO13); // copy from ini foe into C_gram_old

ini> > coil > >co[2> >co13;
strcpy(gcPath, CO[3L // Copy from ini file into gcPath

ini> > coil > >co12> >co13;
strcpy(outputPath, co13k // Copy from ini file into outputPath

ini> > COII > >co[2> >co13;
StrCpy(OUtpUtEXt, CO13); II Copy from ini foe into outputExt

ini> > coil > >co12> >co13;
strcpy(gc_del, CO13); II COPY from ini file into gc_del

ini.closeo; II close ini file

gc_id_str[Ol = ini_fOe[21;
gc_id = atoi(gc_id_strh // Set the gc_id variable equal to the

// character in the Ini file definition.
II if gcl.ini, then gc_id = 1

fO_name(dirName, gc_id); // Fill dirName with date (May3095.)
// (Developed function, gcl_fO_.cpp)

strcpy(temp3, root); // copy root into temp3 (temp3 = g:\gclV

strncpy(temp2, dirName, 8); // Copy first 7 char of dirName into temp2
II temp2 = “May3095”

strcat(temp3, temp2); //Concatenate temp2 onto temp3
II Temp3 = “g:\gcl\May309!Y

CreateDirectory(temp3, NULLk // Create directory using temp3
II iVVlN32)

strcat(temp3, backs); // Concatenate backs onto temp3
II Temt)3 = “g:\gcl\May3095V

strcpy(outputPath, temp3); // Copy temp3 into outputPath

fO_name(reportName, gc_idh //FM reportName with date (May3095.)
// (Developed function, gcl_fi_.CPP)
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StrCat(repOrtNaMe, outrmtExt);// COnCatenate outputExt OntO reportName
II reportName = “May3095.rpt”

StrCat(teMp3, reportNameh // ConCatenate reportName onto temD3
// Temp3 = “g:\gcl\May3095\May3095. rpt”

copyMade = Copy File(header, teMP3, fFaillfExists);
// copy file from header (g\code\header.h)

// into temp3 file name.
// (WIN32)

if(copyMade = = TRUE) //If the COPY succeeds.

{
AddStr(_TEXT(”NO file for today, %s is created”), outputPath);
reportlndex = O; // Set reportlndex = O
AddStr(_TEXT(”The first index in today’s file is %d”), reportlndex);

)

eke //If the copy failed

{
AddStr(_TEXT(”Today’s output file exists”));
reportlndex = rpt_trnS(teMP3); // Get the last index from the rpt file.
AddStr(_TEXT(”The transferred index is %d”), reportlndex);

}

,**+**,+*,*.**,, +., **,,* *++**+,**,,*+*,.,..,..,..,.......**..***,,,**,,
//Find gcl .dif to see if it currently exists
//If it does, delete it and all other gel.” files
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SearchPath(NULL, gcPath, NULL, cPath, Path, FOePart);
// search for ●.dif file

if(GetLastErrorO = = ERROR_FILE_NOT_FOU ND) //If no * .dif file...

{
AddStr(_TEXT(’’The file was not found’’),o);
AddStr(_TEXT(’’The ‘.dif and chromatogram files could not be deleted’’),o);

}

else //If the ‘.dif file exists...

{
strncpy(del_path, gcPath, 3); //COPY first 3 char of 9cPath in to del_path
strcpy(temp20, del); II Copy del Into temp20
strcat(temp2D, del_path); //Concatenate del_path into temP20

II temp20 = del F\
strcpy(temp21, temp20); //COPY temp20 into temp21
strcat(temp21, gc_delfi // concatenate gc_del into teMp21

// temp21 = del F\gcl.*
strcpy(temp22, tempzl); // Copy temp21 into temp22
strcat(temp_command, temp22); // Concatenate temp22 into temp command

II temp_command = command.com Ic del F\gcl.=

win_exec_error = WinExec(temp_command, SW_HIDE);
// Execute temp_command strin9
II “command.com Ic del F\gcl .*”

if(win_exec_error < 32) //If there is an error in WinEXeC

i
sprintf(win_exec_error msg, “WinEXeC failed; error code = %d”, win_exec_error);
AddStr(_TEXT(”YoS”), W~n_eXeC_errOr_MS9); // OUtpUt error

)
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else

{
AddStr(_TEXT(’’The ‘.dif and chromatogram fileS were deleted’’), o);

} // Delete was successful

)

sleep (lo); //Allow file deletion to complete before
// beginning new thread.

hThread = CreateThread (O, O, (LPTHREAD_START_ROUTINE) NotifyThread,
O, 0, &dwthreadlD );

//Create a thread called NotifyThread
//and let It begin to execute.

//This iS based on code from the
// Advanced Windows book Pages 60-64
// and Chapter 9(Thread Synchronization)
II (WIN32)

CloseHandle(hThread); // Close the handle to the thread
II (WIN32)

) // End of Main Pr09ram

BOOL Dia1091nitialiZe (HWNO hwnd, HWND t?wndFocus, LPARAM Iparam)

{

//Save the handle of the dialog’s list box in a global
//so that the threads can easily gain access to it.
g_hwndLB = GetDlgltem(hwnd, lDC_LOG);

//Associate an icon with the dialog box.
SetClassLong(hwnd, GCL_HICON, (LONG)

Loadlcon((HINSTANCE) GetWindOWLOng(hWnd, GWL_HINSTANCE),
_TEXl(”gc2app32’’)));

return(TRUE);

}

void DialogCommand (HWND hwnd, Int id, HWND hwndctl, UINT codeNotify)

{“

switch (id) II Switch on the id of a pressed button

{
case IDOK II If the RUN button is pushed

LiStBOX_ReSetCOntent(g_hWndLBfi II ReSet the text window and
runMainO; II Run the Main program
break

case IDCANCEL //If tne QUIT button is pushed
EndDialog(hwnd, id); // Close the dialog box
break

})
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BOOL CALLBACK DialogProc (HWND hDlg, UINT uMsg, WPARAM wParam, LPARAM lParam)

{

BOOL fProcessed = TRUE; // Set fProcessed to TRUE

switch (uMsg) { // Switch on UMsg from the Windows system
HANDLE_MSG(hD19, WM_lNITDIALOG, Dia1091nitialiZek

//If message is WM_lNITOIALOC
// run DialogInitialize function

HANDLE_MSG(hDlg, WM_COMMAND, DialogCommand);
II If message is WM_COMMAND
// run DialogCommand function

case WM_USER: II If message is WM_USER
break; // break out.

default //If any other message
fProcessed = FALSE // reSet fProcessed to FALSE

break; // and continue executing

)

return(fProcessed); // RetUrn fProcessed to function
// that called DialogProc

}

int WINAPI WinMain (HINSTANCE hinstExe, HINSTANCE hinstPrev, LPSTR lpszCmdLine,
int ncmdshow)

{

Dialo9Box(hinstExe, MAKEINTRESOURCE(lDD_CC), NULL, DialogProc);
// Create a Dialog Box with
// dialog procedure function
II DlalogProc

return(D);

1

DWORD WINAPI NOtifyThread O // The Notifv Thread started by main program

i
// File Handles
HANDLE twoe, findFile, findcal;

// DWORDS and BOOleanS
DWORD dw //will COntain returned value of

// WaitForSingleObject.

DWORD chPath = 20; // SearchPath parameter specifing size of

//string to contain found path
// (filePath, line 644)

BOOL notif = FALSE; //Will contain returned value of
// FindFirstChangeNotification

BOOL COPYGOOD = FALSE II Will contain returned vaiue of copyFile
// coDying header into temp3 fOr new day’s

// file name. (Line)
BOOL Cal = FALSE; II Calibration boolean.

IIIntegers
inti = 1; II Constant value for infinite loop
intj=O // Counter for reading from ini file
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// Character constants from ini file
char grampath[201; // Path where c-grams will be placed.
char filePath[201; // Path to search for dif and chromatogram files.
char calPath[501; // Contains path to search for calibration

// flag file.

//Character Variables
char C_gram_new[501; //will contain variable string for new

// c-gram name. 50616CCI .003
char new_ext[501; // New extension for c-gram “003”
char old_ext[501; // Old extension fOr c-gram “256”
char reportName[501; // COnlMIS the ‘.rpt file name “50616CC1. rpt”
char zeros171 = “0.000; // Strin9 to compare for bogus dif file header

// TempO~W Character Variables
char temp1501;
char temp6[501;
char temp7[501;
char ttemp[501;
char old_gram_temp[501;
char chrom_path_final[ 501;

lni.openOni_file, ios:in); // Open the ini file for reading

for(j=l; j<=8; j++) // SkiP the firSt seven lines processed

{ II in the main program
ini >> coil >> co12 >> co13;

)

strcpy(grampath, CO13); // Read grampath from ini foe
ini >> COII >> CO12 >> CO13;
strcpy(fOePath, CO13); // Read filePath from ini file
ini >> coil >> co12 >> co13;
strcpy(calPath, CO13); // Read fOePath from ini file
ini.closeO; II Close the Ini file

hFile = FindFirstChangeNotification(filePath, FALSE,
FILE_NOTIFY_CHANGE_LAST_WRITE);

// hitia!iZe the handle for the
// FindFirstChangeNotification Object
//This flag tells us when any file’s
// last write time has changed in the
// path specified in fOePath

//This is based on code from the
// Advanced Windows book Pages 663-666
// NVIN32)

fil_name(old_date, gc_id); II Fill old_date with the date
// old_date = JunOl 95.
// (DeveloDed function, gcl_fi_.cpp)

while (i = = 1) // Infinite while looP for data coOection

{

SetLastError(O); II Set Error code to zero
II to prevent carrythrough of
//any errors to other processes,
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//Waiting for the gcl.dif file to be written...,

AddStr(_TEXT(’’Beginning Wait for File Change’’), O);

notif = FindNextChangeNotification(hFile); // Reset the waiting object flag
dw = WaitForSingleObject(hFile, 600000); II Wait for 10 minutes for

//flag to be triggered.
// (Both functions WIN32)

If (dw= = 258) //[f the wait times out...

{
strcpy(err_temp, outputPath); // CODY outDutPath into err_temP

strcat(err_temp, err_chk); // Concatenate err_ctW onto
II err_temp.
// err_temp = d:\gclUunO195\error.log

ciW.open(err_temp, ios::aPp); II Open error.log file
strcpy(error, err_temp2); II Copy err_temp2 error code into

II error.

time_stp(time_stam p); // Get the current time stamp.
II (Developed function, tlme_StP.CDP)

chk << time_stamp << “\t” << error << “\n”; // Output the timestamp and
II and the error to error.log

chk.closeo; //Close error.log

AddStr(_TEXT(’’lnStrUment PrOIIlem’’),O); II Inform the user
AddStr( TEXT(’’Program Terminated’’), O);

II SyStem(7page 85-7019 GC problem on GCS”);
break

// Page gas group member

} // End of timeout if loop

sleep(lo); //Wait 10 seconds for the
// c-gram and dif files to
// complete writing.

II Look here for whether calibration flag is up
//if it is Set Cal = TRUE

findcal = FindFirstFile(calPath, &calData); // Look for the calibration
// file created by LabView
II vi.

if(CetLastErrorO = = 2)

{
Cal = FALSE; // Calibration is not occuring

FindClose(findCalh // Close calibration FindFOe
II handle.

}



HNF-SD-WM-CSWD-077, Rev.O
Page 110 of 197

else

{
Cal = TRUE; // calibration is in progress

FindClose(findCal); // Close calibration FindFile
// handle.

}

findFile = FindFirstFile(gcPath, &fileDate); // See if the dif file exists
//as specified in gcPath
// (WIN32)

// Network problem check and exit
if (findFile = = lNVALID_HANDLE_VALUE && GetLastErrorO ! = 2)

{
AddStr(_TEXT(’’NetWork Problem’’),O); II Inform the user
AddStr(_TEXT(’’Program Terminated’’),O);
FindClose(findFi le);

II System(”page8S-7019 NetWork problem on GCS);
break;

// Page gas group member

)

if(GetLastErrorll = = 2) //If the dif file is not found...

{
Lk.tBOX_DeleteWrin9 (9_hWndLB, (LiStBOx_GetCount(g_hwndL8)-l));

II Delete the previous string from the
// dialog teXt box. This would be a
//second line saying
// “Begimiing Wait for file change...”

}

else // Enters when the dif file does exist

{
AddStr(_TEXTr’File Has Changed’’),O);
FindClose(findFilek // Close the findFile handle

// (WIN32)

if(dif_chldgcPath) = = O) //If the dif file contains a

{ II bogus header
dif_fix(gcPath); // Run the strip out header routine

// (Developed function, dif_fix.cpp)

}

diflndex = ind_trns(gcPath); II Get the current index from
//the dif file and place it
//in diflndex.

// (Developed fUnCtiOn, CICl_trnS.Cpp)

reportlndex+ +; II Increment reportindex

indx(gcPath, reportindex); // Replace the current index
II in the dif file with
II reportlndex.

// (Developed function, gcl_indx.cpp)

strcpy(temp7, temp3); II Copy temp3 into temp7

awd@mp7, gcpath, Cal); II Append the line from the
// dif file into the
// rpt file.

// (Developed function, appnd.cpp)
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De[eteFile(gcPattl; //When finished, delete the ●.dif file
II (WIN32)

strcpy(c_gram_new, old_date); // copy old_date into c_gram_new

index_str(reportlndex, new_ext); // Convert reportlndex into the three-
// character extension for the new
II c-gram file.
II reportlndex = 3
// new_ext = “003
// (DeveloDed function, index3.cpp)

itoa(diflndex, old_ext, 10); // Convert dif Index to a string for
//the old c-gram file.

strcat(C_gram_n ew, new_ext); // Concatenate the new three-character
// extension onto c_9ram_new
// C_gram_new = “JunO195.003°

strcpy(old_gram_temP, c_wam_olcih //copy c_gram_old into old_gram_temp
strcat(old_gram_temp, old_ext); //COPY old_ext onto old_9mm_temP

// old_gram_temp = “f\gcl .256”

SearchPath(filePath, old_gram_temrI, NULL, chPath, c9ramrIath, CPart);
// Get the full path for the old
// c-gram. (old_gram_temP)
II 0JVIN32)

strcpy(temp6, temp2); II COPY temP2 into temp6
// temp6 = “JUnO195”

strcat(temp6, backs); // Concatenate a backslash onto temp6
// temp6 = “JUnO195Y

strcpy(chrom_path_final, temP6); // copy temp6 into chrom_path_final

// chrom_path_final = “Juno’r95V

strcpy(ttemp, grampath); //COPY grampath (from ini file)
II into ttemp.
II ttemD = “d:\gclY

strcat(ttemp, ctwom_path_final); // concatenate ChrOm_Dath_flnal
II onto ttemp.
// ttemp = “d:\gclUunO195Y

strcpy(temp,ttemP); II COUY ttemp Into temp
// temp = “d:\gclUunO195V

strcat(temp, C_gram_new); // Concatenate C_9ram_new onto temp
// temp = “d:\gclUun0195Uun0195 .003°

if (MoveFile(Cgrampath, temp) = = 1) // Move and rename c-gram from

{ II F\gcl.256 to
// d:\gclUun0195Uun0’1 95.003°
II (WIN32)

}
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else //if the MoveFile fails..

{
AddStr(_TEXT(’’C-gram not generated”), O);

}

fi_name(new_date, gc_idti // Fill new_date with the current date
// (Developed funCtiOn, gcl_fil_.cpp)

if(strncmp(old_date, new_date,5) ! = O) //[f new_date and old_date

{ // are different...

strcpy(old_date, new_date); //assign new_date to old_date
//when date change

fil_name(dirName, gc_idfi // Fill dirName with the date
// (Developed function, 9Cl_fil_.CIJP)

strcpy(temp3, root); II COPY root into temp3
// temp3 = “d:\gclY’

strncpy(temp2, dirName, 7); //COPY first 7 characters of
// dirName into temp2
// temp2 = “Jun0295”

strcat(temp3, temp2); // Concatenate temp2 onto temp3
II temp3 = “d:\gclUun0295”

CreateDirectory(temp3, NULL); // Create a directory using
II temu3 strin9.
II (WIN”32)

strcat(temp3, backs); // Concatenate a backslash onto
II temp3.
// temp3 = “d:\gclUun02951”

strcpy(outputPath, temp3); // copy temp3 into outtmtPath
// outputPath = “d:\gclUun0295Y

fil_name(rerIortName, gc_ld); //Fill reportName with the new
II date.
// reportName = “JUn0295.”

II (Developed function, 9Cl_fil_.Crltl)

strcat(reportName, outputExt); // Concatenate outputExt onto
// reportName.
// reportName = “JUn0295.rpV

strcat(temp3, reportNamek // ConCatenate reDortName OntO
II temp3.
// temp3 = “d:\gclLJun0295LMn0295 .rpV

COPYGOOD = CopyFile(header, temp3, fFaillfExistS);
//COPY c\bin\header.h file
//to create the new report file
// indicated by temp3.
II (WIN32)
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if(COPYGOOD == TRUE) //If the copy succeeds...

{
ListBox_ResetContent(g_hwndLB); // Reset thetext box,

AddStr(_TEXT~No file for today, %s is created”), outputPath);
AddStr(_TEXT(”Copied header.h to today’s file”), O);

reportlndex = O; // Set reportlndex to zero for
II the new day.

AddStr(_TEXT(”The firSt index in today’s file is %d”), report[ndex);

)

else //If the copy fails because the file exists

{
ListBox_ResetContent(g_hwndLB~ // Reset thetext box

AddStr(_TEXT(’’Today’s output file exists”), O);

reportlndex= rpt_trns(outputPath); II Get current index from the
II existing report file.

// (Developed function, gcl_trns.cpp)

AddStr(_TEXT(’’The transferred index is ?Ad”), reportlndex);

)

) //End of New Day If statment

) //End of found *.dlf file if statment

) //end ofinfinite while loop

FindCloseChangeNotification(hFile); // Close the file change
// object handle. (flag)
II (WIN32)

II Return thread
return(0);

)

F.4 APPND.CPP

,,.., *...= *. . . . ..*... *..** ..**.., *+**+*,+*,+*,*,.**+*++*,*,+**+*.,**,*,***..,.,
II Module appnd.cpp
II This module takes one line from the ‘.dif file and appends it to
//the report output file. lWsalso generated LabView interface file.
//BY Shawn Harden
// Saikat Kanjilal
// Russell S. Katz
II Cuong Vo
II Version 1.0
II June 23, 1995
,.**+*,++*,,,,, **,** *.*** ***** ***.*,.**.*,*.***.*,.******..**.****************,

// system Includes
#include dstream.h>
#include <stdlib.h>
#include <[omanip.h>
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void appnd(char *rptName, char ‘gcl_nam, int Cal)

{ //rptName = output report file
II gcl_nam = gc*.dif
// Cal = 1 or O, depending on cal time

int int_cal; // Integer value for holding cal boolean

char Vl_interface_fOename[ 301 = “c\\Gc2_vLdat; // LabVieW interface filename

char COIO[31, //calibration column char variable
Coil [51, II Month column char variable
CO12151, II Day column char variable
C013[61, //Year column char variable
CO14[III, //Time column char variable
index[41, // Report index column char variable
CO16[IOI, // FirSt data column char variable
CO17[IOI, // Second data column char variable
CO18[IOI, //Third data column char variable
CO19[IOI, // Fourth data column char variable
sDace[3] = “”; // Empty space char variable

// DeClare the input and output fOeS.

if(c81 = = 1) //If there is a calibration in progress

{
int_cal = 1; // lnt_cal is 1
itoa(int_cal, colO, 10k // Convert int_cal to char and put in COIO

)
else II Otherwise

{
int_cal = O; II lnt_cal is O
itoa(int_cal, COIO, 10); // COnVert int_cal to char and put in COIO

}

ifstream ifile //The input file stream pointer
ofstream ofil% II The output file Stream Pointer
oktream Vlfile; // The Output vl_interface_fOename stream pointer

ifile.open(gcl_nam, ios:in); // open the inPut file for reading

ifOe >> COII >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 >> CO18 >> CO19;

// Reads in one line of the file by fields

if Oe.closeO; // Close input file pointer

V[file.open0A_interf8ce_filename, io5:out); //Open file for writing only

//Writes the dat to the io file by fields
Vlfile << CO16 << “\n”

<< CO17 << “\n”
<< CO18 << “\n”
<< coi9 << “\n”;

Vlfile.closeo; II Close ouput file pointer

of Oe.open(rptName, ios:app); // Open the output file for appending

// WriteS the data to the io file by fields
ofi]e << space << COIO << space << COII << space << CO12

<< space << co13 << space << co14
<< space << setw(7) << index
<< space << setw(8) << CO16



HNF-SD-WM-CSWD-077, Rev.O
Page 115 of 197

<< space << setw(8) << CO17
<< space << setw(8) << CO18
<< space << setw(8) << CO19 < <“\n”;

// Close the output file.
ofile.closeo; // Close output file pointer

} // End of appnd module

F.5 DIF_CHK.CPP

/*************. *.*, ************************************=*.**. **. *.*** *******l

;/ Module: Dif_chk.cpp
//This module takes a line from ‘.dif file and checks for whether it is the
// first “.dif of a run. If it is. the ‘.dif file is deleted.
//BY Russell S. Katz
//Version 1.0
//June 23,1995
l***+ ***** ***=* *.= . . . . . ..*** ****+******************'**'""'"""''"''"''"''"''*.

// System Includes
#include <fstream.h>
#include <stdlib.h>

int dif_chk(char” dif_name) // dif_name = ‘.dif file

{
char COII [51, // Month column char variable

CO12[51, // DaY column char variable
CO13[61, //Year column char variable
CO14[I11, //Time column char variable
index[41, // Report index column char variable
CO16[IOI, // Fk3t data column char variable
CO171101, // Second data column char variable
CO18[IOI, 1/Third data column char variable
CO19[IOI; // Fourth data column char variable

II Declare the input file.
ifstream ifile; II ‘.dif file input stream pointer

ifile.open(dif_name, ios::in); //open the *.dif file for reading

ifile >> COII >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 >> CO18 >> COi%

// Reads in one line of the file by fields

ifile.closeO; // close the ‘.dif file pointer

if(co16[Ol > 57 I ~ CO16[OI < 48) //If the first character of the first

{ // dati”column is not a numerical character...
return(0); II Return a O, indicating that the ‘.dif

) // file included a header and should be deleted.

else II Eke...
{

return(l);

}

// Return a 1, indicating a COrreCt ‘.dif file

} // End of dif_chk module
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II Module ~f_fix.cpp
// This module takes the first *.dif file from a CC run and strips off
II the first header line.
//BY Russell S. Katz
II Version 1.0
// July 11,1995
,**,,**,+,,.*** ***** ***** ** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

// System Includes
#include <Rtream.h>
#include <stdlib.h>

void dif_fix(char’ dif_name) //dif_name= ‘.dif file
[

L char headerLine1901;
char dataLine[901:

// DeClare the input file.
ifstream ifOe; // “.dif file inDut stream pointer
ofstream ofile; II ‘.dif file output stream pointer

if Oe.open(dif_name, ios::in); // Open the*. diffile for reading

ifile.getline(headerLine, 69);
ifi[e.getline(dataLine, 89);

ifile.closeO; // Close the ‘.dif file pointer

ofile.open(dif_name, ios:out); // Open the’. diffile pointer foroutput

ofile << dataLine << “\n”; // Overwrite the bogus header with data line

ofile.closeo; // Close the dif file

} // Endofdlf_fix module

F.7 CC_FIL.CPP

,,,,*,**.., . . . ..**...,, **,** ***.* ...,..,..,.**+*******+**************.******.,
// MOdUl& gc_fO.cpp, based upon TDC.CPP by Cliff Hewitt(LANLl
// Thk module takes an empy char array and an inte9er 9C identifier
// and constructs a fOe/directory day string. (i.e. - 50623 GCI.)
//BY Shawn Harden
// Saikat Kanjilal
// RUSSeOS. KatZ
II cuongvo
II Version 1.0

//System include files
#include <stdlib. h>
#include <time.h>
#include <string.h >

void fil_name(char’sdat, intgc) // sdat = empty date string

{ //gc= integer gcidentifier
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//local variables
char *tmq //Time string char array
char str_gc[51; // Character variable holder for gc id
int ~ // Integer for holding month addition

. . . . . . . . . ..+ . . . . . . . . . . . ..* . . . . . . . . . . . . . . . ..*** .*... *.** . . . . . . ..+*+ . . . . . . . . . . . . .

time.t tm; II Time time variable
size_t Ien; // Time size. variable

// Get Time String
time(&tm);
tms = ctime(&tm);
Ien = strlen(tmsk
tms[[en-1] = q

//sum char in month
t =tms[41 + tms[51 + tms[61;

//switch On month sum and create temp date string
//month day year
switch(t){

case 281: sdat[ll = 48 sdat[21 = 49; break; //Jan
case 269: sdat[ll = 48 sdat[21 = 50; break //Feb
case 288 sdat[ll =48 sdat[21 = 51; break //Mar
case 291: sdat[ll = 48 sdat[21 = 53 break //Apr
case 295: sdat[ll = 48 sdat[21 = 55 break //May
case 301: sdat[ll =4& sdat[21 = 5% brealt //Jun
case 299: sdat[ll = 48 sdat[21 = 55; break //Jul
case 285: sdat[ll = 48 sdat[21 = 56; brealc //Aug
case 296 sdat[ll = 4& sdat[21 = 57; brealc //Sep
case 294 sdatlll = 4% sdat[21 = 48; brealc //Ott
case 307 sdat[ll = 4$x sdat[21 = 49; brealq //Nov
case 268 sdat[’11 = 49; sdat[21 = 50 brealc //Dee
default sdat[l 1= 48; sdat[21 = 4& break //ERR;

)
\**** ***** ***** ****. = . . ..~.. ee.. e.+*h... +**+*+**+*++*..*+...,+,,.,,.,,.,,..,,.,

//The code above In the comment lines was taken frOm TDC.CPP by Cliff Hewitt,
II LANL

itoa(gc, str_gc, 10fi // Convert gc to char and place
II in str_gc

sdatiol = tms1231; // sdat = “ 06”
sdat[31 = tms181; // sdat = “5062”
sdat[41 = tms[91; II sdat = “50623”
sdat[51 = 71; // sdat = “50623Gm
sdat[61 = 67; II sdat = “50623GC”
sdat[71 = str_gc[Ol; // sdat = “50623GCI”
sdat[81 = 4& // sdat = “50623GCIY
sdat[91 = u // sdat = “50623CCI .“ with null

II

return; // Return filled sdat to main program

} // End of gc_fil module
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F.8 GCl_lNDX.CPP

/., *************** ****************,,..,. *.*** *********, . . ..*** ******. . . ..=** **l

;/ Module: CCl_indx.cpp
// This module replaces the index in the ‘.dif foe with the uDdated one
// comr.wted bv the main Drogram
//By Shawn Harden -
// Saikat Kanjilal
// Russell S. Katz
II Cuong Vo
II Version 1.0
//June 23, 1995
,*,*.,+*,+,*,,+ +**,* ++*,, +**.. * . . . . . . . . ..*.* . . . . ..*.* *+**..,.. **,,*,,,,, +*,..*,

// System Includes
#include <fstream.h>
#include <stdlib.h>
#include <iomanip.h>

Int Indx(char *difName, int intlndexl

{
char COII [51, // MOnth column char variable

CO12[51, // Day COIUmn char variable
C013[61, //Year column char variable
CO14[III, //Time column char variable
lndex[41, // Report index column char variable
CO16[IOI, // First data column char variable
CO17[IOI, // second data column char variable
CO18[IOI, //Third data column char variable
CO19[IOI, // Fourth data column char variable
sDace[31 s “”; // Empty space char variable

fstream ioflla // Input/Output file stream pointer

iofOe.open(difName, ios:ln); // Open the ‘.dif file for reading

iofile >> COII>> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 >> CO18 >> CO19;

// Reads In one line of the file in fields

iofile.closeO; //Close the ‘.dif file for reading

itoa(intlndex, index, 10); // Convert intlndex to char and place in index

iofile.open(difName, Ios:outh // Open * .dif file for writing

//Writes the data to the ‘.dif file in fields

iofile << coil << space << CO12
<< space << CO13
<< space << cola
<< space << setw(7) << index // setwo sets the width
<< space << setw(8) << CO16 //of the positon the char
<< space << setw(8) << CO17 // variable is written to,
<< space << setw(8) << CO18 II allowing spacing.
<< space << setw(8) << CO19 << “\n”;

iofile.closeo; // Close the ‘.dif file for writing

return lntlnde~ II return intlndex to main program

) II End of gcl_indx module
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F.S CCl_TRNS.CPP

/************** *********. . . . ..*** *************...************....********...**.
)1 Module GCl_trns.cpp
//This module reads in the entire *.dif file and retrieves the last index.
//By Shawn Harden
// Saikat Kanjilal
// RUSSell Katz
II Cuong Vo
II Version 1.0
//June 23, 1995
, . . . . . ..* . . . ..*...,,,,,,,,,,,,, *,,*, +**4,,..,.*., *,*,,*,,*+**+,..,.,,,,,*,..*,,

//System Includes
#include <stdlib.h>

#include<Rtream.h>

int ind_trns(charfname[501)
i

int indexout,indexoutl; // Output integer index variables

// Each of these variables will contain
//a field frOm the ‘.dif file.

char COII151, // Month column char variable
CO12[51, // Oay column char variable
CO13[61, //Year column char variable
CO14[III, //Time column char variable
index[41, // Report index column char variable
CO16[IOI, // HrSt data column char variable
CO17[IOI, // Second data column char variable
CO18[IOI, //Third data column char variable
CO191101; // Fourth data column char variable

// Oeclare the file pointer.
fstream infile; // “.dif file irwut stream pointer

//open the file
Infile.open(fname, Ios:in); // ODen the ‘.dif file for reading

II Start the infinite loop.
while(!infi[e.eofo) //While we have not reached the end-of-file...

{
infile >> COII >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 >> CO18 >> CO19; // Read in a line of the file by fields.

if(!infile.eofo) //If not the end-of-file yet

{
indexOut = atoi(index); // indexOut is equal to the integer

//value of index

)

ke //If it is the end-of-file

indexOutl = atoi(index); // indexoutl is equal to the integer
II value of index

iktream::close; // close the report file Dointer

}
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if (indexOut= =0) //If indexOut is O (not read correctly)
[
‘ return lndexoutl; // Return the value in indexOutl

}

else if (indexoutl = = O) // Else if indexOutl is O (not read correctlv)

{
return indexOut; // Return the value in indexOut

}

else // Else if an error with both...

{
return 0 // RetUrn a zero to indicate error

}

} // End of gcl_trns module
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F.’lO INDEx3.CPP

/... *.. *.*... *.*. *.. *.**... **********************......****,,,,,*,**,*,..**,,,,
~1Module index3.cpp

//This module takes one filled integer and one empty character parameter, and
//converts the integer value to a three-character character value.
// (i.e. - int = 1 becomes char = “003”
//BY Russell S. Katz
//Version 1.0

// 5ystern Includes
#include <stdlib.h>
#include -string.h>

void index_str(int int_index, char “ch_indexl // int_index filled int param.

{ // ch_index empty char param.
int hundreds; // Integer hundreds digit holder.
int tens II Integer tens digit holder
int oneq // Integer ones digit holder

char hund[21; // Character hundreds digit holder
char tns121; // Character tens digit holder
char ouns[21; // Character ones digit holder
char temp[201; // Character temporary variable to hold partial

// string while it is constructed

hundreds = (int_index - ((int_index11000)*l 000))/100;

tens = ((int_index - ((int_index/1000)’l 000))- (hundreds ‘ 100))/1 O;

// Mathematically
// strip off
// hundreds digit

// Mathematically
//strip off tens
II digit

ones = (((int_index - ((int_index/1000)’l 000)) - (hundreds ‘ 100))
- (tens * 1o));

IIMathematically
II strip off
II ones digit

itoa(hundreds, hund, 10);
itoa(tens, tns, 10);
itoa(ones, ouns, 10);

strcpy(temp, hundk
strcat(temp, tns);
strcat(temp, ouns);
strcpy(ch_index, temp);

II Convert hundreds digit to char
// Convert tens string to char
// Convert ones string to char

// COPY hundreds char into temp
// Concatenate tens char into temD

// Concatenate ones char into temD
II Copy temp into ch_index

II return to main program

} // End of index3 module
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F.11 RPT_TRNS.CPP

,.*.*..**,***** ****,, +*.++ *.., . . ..*.* ****., +**.,.,., ***, *.*+* . ..**..,,, +**...,,

// Module: Rpt_trns.cpp
//This module reads in the entire ‘.rpt for the current day, if it exists,
// file and 9et the [aSt index. This module is used if the gcapp has been
// run earlier in the day, stopped, and then restarted.
//By Russell Katz, adopted frOm gcl_trns.cpp

II Version 1.0
//June 23, 1995
,,*,**,.,+*+.** *.*,,,, *,*, ***** *****+,***,.**,.*,***,***,*,****.,*,,*,,*,.*,,*,

//Systems Includes
#include <stdlib.h>
#include dstream.h>

int rpt_trns(char fname[501)
f

‘ int indexout,indexoutl; // Output integer index variables

// Each of these variables will contain
//a field from the “.rpt file.

char COIO131,
COII[ 51,
CO12151,
C013[61,
CO14[III,
index[41,
CO16[IOI,
CO17[IOI,
CO18[I01,
CO19[IOI;

//Calibration column char variable
// Month column char variable
// Day column char variable

//Year column char variable
//Time column char variable
// Report index column char variable

// Hmt data column char variable
// Second data column char variable

//Third data column char variable
// Fourth data column char variable

// Declare the file pointer.
fstream infila // Report foe inrmt stream pointer

//open the file
infile.open(f name, ios:: in); // Open the report foe for reading

// Start the infinite loop.
while(!infile.eofo) //While we have not reached the end-of-f ile...

{
infoe >> CCIIO >> COI’I >> CO12 >> CO13 >> CO14 >> index >> CO16 >>
CO17 >> CO18 >> CO19; // Read in a line of the file by fields.

if(!infile.eofo) //[f not the end-of-foe yet

{
Indexout = atoiOndexb // indexOut iS equal to the integer value of index

)

else II If it is the end-of-file

{

indexOutl = atoi(inde~ // indexoutl is eclual to the integer value of index
ifstream::c[osq // close the report file pointer

)

}



HNF-SD-WM-CSWD-077, Rev.O
Page 123 of 197

if (indexOut= =0) //If indexOut is O (not read correctly)

{
return indexoutl; II Return the value in indexoutl

)

else if (indexoutl = = O) // Else if indexOutl is O (not read correctly)

{
return indexOut; // Return the value in indexOut

}

eke
(

// Else if an error with both...

‘ return Q // RetUrn a zero to indicate error

)

) // End of r@_trns module

F.12 TIME_STP.CPP

,,,.,** . . . . . . . . . . . . ..*** ..*.. *..+* ****+.*..***.*.********+**,*+,*+*,+*,+**.**.,

// Module Time_stp.cpp
//This module creates a time stamp based on today’s date& time
//BY Russell S. KatZ, based on code TDC.CPP from cliff Hewitt, LANL
II Version 1.0
// JUne 23, 1995
,*******,* . . . . . . . . ..*.* ***** ***** ***** ***** .**.* ****. ***.* .*e.*.e..e*.*** *****.

//System Includes
#include <string.h>
#include <time.h>

void tlme_stp(char ●tm_stP)

{
// Local Variables
char ● tm$ II Time string char variable
time_t tm; II Time time variable
size_t Ien; // Time size variable

// get time string
time(&tm);
tms = ctime(&tm);
Ien = strlen(tmsh
tms[len-1] = 0

//create output file name for the day
tm_stp[O] = tms[o]; II ‘F”
tm_stp[l] =tms[ll; II “Fr”
tm_stp[21 =tms[21; II “Fri”
tm_sttx31=tms[3]; II “Fri “
tm_stp[4]=tmsf41; II “Frl J“
tm_stt3[5]=tms[5]; II “Fri Ju”
tm_stp[61 = tms[61; II “Fri Jun”
tm_stp[7] = tms[7]; II “Fri JUn “
tm_stp[81 = tms[81; // ‘Fri Jun 2“
tm_stp[9] = tms[91; // “Fri Jun 23
tm_stp[lOl=tms[lOl; II “Fri Jun 23 “
tm_stp[ll ] = tmwl 1]; // “Fri JUn 23 O“
tm_stp[12] =tms[121; //“FriJun2308”
tm_stp[131 =tms[l 31; II‘“FriJun2308:”
tm_stp[14] =tms[141; // “Fri JUn 2308:3”



tm_sttx151 =tms[15];
tm_StD[161 =tms[’161;
tm_stD[17]=tms[17];
tm_strI[l 81=tms[181;
tm_sttMl 91=tms[l 91;
tm_stp120] =tms[20];
tm_stp[21]=tms[21];
tm_stp[221s tms[221;
tm_stp[23] = tms[23];
tm_stp[24] co

return;
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// “Fri Jun 230832”
// “Fri Jun 230832:”
// “Fri Jun 230832:0”
//“FriJun230332:06”
//“FriJun230832:06”
//“FriJun230832:06 1“
//“FriJun230832:06 19”
// “Fri Jun 230332:06199
//“FriJun230832:06 1995”

// “Fri Jun 230832:081995 with null
II terminator

// Return to main program

) // End of time_stp module

F.13 GC2APP32.H

II Program functions
void dif_fix(char ●);
int rpt_trns(char[lh
int dif_chk(char *);
void index_str(int, charll);
void time_stp(char *);
void AddStr (LPCTSTR, . ..).
void appnd(char’, char”, BOOLb
void fil_name(LPSTR, int);
int indx(char ●, int);
int ind_trns(charll);
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F.14 HEADER.H

Cal Mo Day Yr TIME INDEX CH4LOW N20Low CH4Hi N20Hi

F.15 RESOURCE.H

//{{NO_DEPENDENCIES}}
// Microsoft Visual C+ + generated include file.
// Used by Alert10.rc
II
#define lDD_GC 1
#define lDC_LOG 103

F.16 OC2APP32.RC

//TEsT2.Rc

#include “resource.h”

gc2app32 ICON “gc2app32.ice”

10D_GC OIALOG OISCAROABLE 6, 110, 161, 7S
STYLE DS MODALFRAME ~WS_POPUP I WS_VISIBLE [ WS_CAPTION I WS_SYSMENU j WS_MINIMIZEBOX
CAPTION ‘GC2 Data Acquisition Application”
FONT 8. “MS Saris Serif”

{“
DEFPUSHBUllON “&Run”, IDOK, 13, 2, 50, 14
DEFPUSHBUTTON “&Quit”, IDCANCEL, 98, 2, 50, 14
LTEXT “Execution &Log:”, 10C_STATIC, S, 21, 60, 8
LISTBOX 10C_LOG, 5, 32, 150, 38, NOT LBS_NOTIFY ~WS_BORDER I

LBS_NOINTEGRALHEIGHT I WS_BORDER ~WS_VSCROLL ~WS_TA8STOP

)
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APPENDIX G -- C++ SOURCECODE LISTINGSfor FTIR Routines

G.1 FTIRZIP.INI

data files_path = d:\ftir\
zip_f~le_path = H:\ftir\

This ftir_zip.ini is used with latest
FTIRZIP.EXE

G.2 FTIRZIP.CPP

// Beta Version 1.1 10/18/95
// Last Mode, Feb 1996
// Authoc Saikat Kanjilal
II Cuong Vo

// Main Pro9ram composes of four purposes
//(I) calls ftir function (i.e gcl_ftir module) to generate ProPer strin9 for
// zipping rX.IrrIoses(tyDical string is of the fOrm YMMDDIR.ZIP).
// (2) Send report file before zipping files to remote location.
// (3) Removes the local directory and files where the files that are to be
//zipped are initially located.
// (4) Saves data files locally when remote location is not available
// i.e. In the case of network failure occure.

// Header Files
#include <stdio.h>
#include e.tdlib.h>
#include <iostream.h>
#include <dos.h>
#include dime.h>
#include <cstring.h>
#include <fstream.h>
#include <string.h>
#include <windows.h>

// declare external function which uses to generate day string (YMMDD) and
// complete zipped string rYMMDDIR.ZIP), i.e. ftirWMMDD,YMMDDIR.ZIP)
II where Y MM DD IR. ZIP
II Year Month Day ltxhWtnent_natne Extention

void ftir(char ‘,char ●);

void main(void)

{

// Define Local Variables
char FTlR_ZlP_lNl_path[301 = “C\\BIN\\FTIR_ZIP.lNl \O”;
char pkzip_call[601 = “CALL C\\BIN\\PKZIP.EXE -m \O”;

char dir_day_filename[l 51;
char zip_filename[l 51;

char datf_files_path[301;
char zip_file_path[301;

char ExistingFilel [301;
char NewFilel [301;
char ExlstingFile2[301;
char NewFi[e21301;
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char zip_local_area[301;

char COIIII01;
char CO12131;
char CO13[251;

BOOL CHECK;

WlN32_FlND_DATA fileDatZ // FlndFirstFile file data structure
HANDLE checkFile; // FindFirstFile file handle

// get string for dir_day_filename = YMMDD, ZilJ_filename = YMMODIR.ZIP

// from external function call ftir

ftir(dir day_filename,zip_fi[ename);
printf(Fdir_day_filename = %s\n’’,dir_daY_filename);

printf(’’zip_filename = OAs\n’’,zip_filename);

// get data_files_path string and zip_file_path strin9 from FTIR_ZIP.lNl file.
ifstream FTiR_ZIP_lNl_open(FTIR_ZIP_lNl_path);
// FTIR_ZIP.lNl file exist? error traDtIing
if (!FTIR_ZIP_lNl_open)

printf(’’Error at FTIR_ZIP.lNl file \n”fi
FTIR_ZIP_lNl_open >> COII >> CO12 >> CO13;
strcpy(data_files_path, co13);
FTIR_ZIP_lNl_open >> COII >> CO12 >> CO13;
strcpy(zip_f ile_path,co13);
printf(’’data_files_path = %s\n’’,data_flles_path);
printf(”zip_file_path = %s\n’’,zip_file_path);

II contruct the appropriate strings to copy report file
// frOm local area (i.e \lOCalpath\YMMDDIR. RPT) to a remote
// network area (i.e. \remotepath\YMMODIR. RPTl

strcpy(ExistingHlel, data_fiIes_Path);
strcat(ExistingFilel, dir_day_filename);

strcat(ExistlngFllel, ”lR\\\O);
strcat(ExistingFilel ,dir day_filenameh

strcpy(ExistingFile2, Ex~tin9Filel); // Existin9File2 = Existin9Filel
// preserved for future use

strcat(ExistlngFilel, ”lR.RPllO);
strcpy(NewFllel,zlp_file_Path);

strcat(NewFilel, dir_day_filename);
strcpy(NewFile2, NewFilel); // NewFile2 = NewFilel

II preSeNed for future use
strcat(NewFilel,’’IR. RPmO);
printf(’’ExistingFi[el = %s\n’’,ExistingFilel);
printf(”NewFilel = %s\n’’,NewFilel);
CHECK = CopyFile(ExistingFi lel ,NewFilel ,FALSE);
if (CHECK = = FALSE)

printf(’’Error at transfer report file \n”k

// construct the appoprlate strings to compress data, where the data located
// under the previous day’s directory, to a local temporary location under
// the D:\ root directo~. (i.e. pkzip to D:\YMMDDIR.ZIP from \localpath\’.’)

strcpy(Zip_local_area,’’rh\\\0”);
strcat(zip_local_area,zi p_filename);
strcat(pkzip_Call, Zip_lOCal_area);

strcat(pkzip_call,” \O);
strcat(pkzip_call, ExistingFile2h

strcat(pkzirI_call,’’’ .*”);
printf(’’pkzip_call = %s\n’’,pkziP_call);

system(pkzip_call);

// construct the appropriate strings to transfer compressed files from
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// local area (i.e. D\YMMDDIR.ZIP) to a remote network area.
StrCat(NeWFile2,’’1R. ZlP\O);
prIntf(’’Zip_local_area = %sNewFile2 = %s\n’’,Zip_local_area, NewFile2);
copyFile(zlp_local_area, NewFile2,FALSE);

// check remote network area for transfer completion of the compressed files
// (i.e. network awareness problems)

checkFile = FindFirstFile(NewFile2, &fileData);
if(checkFile!= lNVALID_HANDLE_VALUE)

{
DeleteFile(Zip_local_area);
FindClose(ctleckFile~
printfl’’Mission accomplish \n”);

}
else

{
FindClose(checkFile);
printf(’’Network problem, save file locally \n”h

1

sleep(60b
return;

)
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G.3 FILENAME.CPP

//This module creates the string 507191 R.zip

// Header Files
#include <stdlib.h>
#include <stdio.h>
#include <iostream.h>
#include <dos.h>
#include dime.h>
#include <cstring.h>
#include dstream.h>
#include <string.h>

void ftir(chardayl[151, char fnamel [101)

{
// Local Variables
char ‘tins;
char fname[51,fnm151;
char monthl [51;
char ml [51;
char SP[51,SPI [51,sP2[51,sP3[51;
char il[51,i2[51;
char day[141,temp[101;
//int i_daw
int month;

//The months of the year are stored in arrays
char spaceO[51 = “Jan\O;
char spacel [51= “Feb\O”;
char space2[51 = “Mar\O;
char space3[51 = “Apr\O;
char space4[51 = “May\O
char space5[51 = “Jun\u
char space6[51 = “Jul\O
char srIace7[51 = “Aug\O;
char space8[5] = “Sep\O;
char space9[51 = “Oct\O”;
char spacel 0[51 = “Nov\O;
char spacel 1 [51= “Oec\O”;

//A zero is defined now and later catenated onto the begining of the month
ml[o]=’o;
ml[l]=o

II get time string
time_t tm;
size_t Ien;
time(&tm);
tms = ctime(&tm);
[en = strlen(tms);
tms[len-1] = 0

//The Iine below assigns the year to fnamel;
//i.e if the year is 95 then 5 is assigned to fnamel
fnamel [0]= tms[23];
f namel [11=0;

//The neXt fOUr lines retrieve the string equivalent of the month
II i.e if the month is June the letters J,u,n are stored in fname.
//A null terminator is then added to the end of this string.
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// fname is just an array of chars
fname[o] = tms[4];
fname[l] = tms[5];
f name[2] = tms[6];
f name[3] = Q

//The next set of int and if statements compare the fname
// functions defined earlier to the character arrays called space that
//were defined. If there is a match the month is
// assigned Its appropriate inte9er ValUe.
int a = strncmp(spaceo,f name,3);
if (a= =0) month=l;
int b = strncmp(space’1 ,fname,3);
if (b= =0) month =2;
int c= strncmp(space2,f name,3);
if (c= =0) month =3;
int d =strncmrXspace3, fname,3);
if (d= =0) month=k
int e= strncmp(space4, fname,3);
if (e= =0) month=~
int f= strncmrXspace5,f name,3);
if (f= =0) month=ti
int g =strncmp(space6,fname,3);
if (g= =0) month =7;
int h= strncmp(space7, fname,3);
if (h= =0) month =8;

int i= strncmp(space8,fname,3);
if(i==O)month=Y
int j = strncmp(space9,fname,3);
if (j= =0) month=lo
int k= strncmp(space10,fname,3);
if (k= =0) month =ll;
int I = strncmrxspacel 1 ,fname,3);
if (1= =0) month =12;

//The next three lines get the integer equivalent of the day from the time string.
// i.e if the day is less than 10 a zero is assigned to fname3
// automatically.
day[ol =tms[81;
day[ll =tms[91;
day[21 =0;
printf(”day = %s\n’’,day);
int i_day = atoi(day);

//if day Of month is the first day do the following

if(I_day = = 1)

{
int int_year = atoi(fnamel); // Convert the integer equivalent

// of the year to an ascii format.

switch(month) //A switch statement is used to differentiate
// between all the months of the year.
//A break indicates the end of each case statement

{ // 3tatting parenthesis for switch statement
case 1: //If starting day of month=l
int_year--; // DeCrement the year by one
month =12; II Change the month to December
day[ol = ‘3 // Change day to 31 and add a null terminator
day[ll = ‘l’;
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day[21 = O
i_day = atoi(day); // Convert the day from an ascii to an integer
itoa(int year, fnamel ,10); // Convert the year back to an ascii string
break; -

case 3: //If the month is March do the following
fnm[o] =’O’; // OeCrement the mOnth to February and add
fnm[l] =’2’; //a null terminator to the end
fnm[2]=o
day[ol =’2; // Change the day to the last day of february
day[ll =’8; // and add a null terminator to the end.
day[21 =0;
i_day = atoi(day); // Convert the day from an ascii to an integer
month =2; // Change the month t February

if (((int_year+1990) -1996) YO4 = = O) // If its a leap year do the following

{
fnm[o] =’O; // Change the month to February
fnm[ll -’2’;
fnm[2] =O;

day[ol = ‘2’; // Change the last day of the month to the 29th of Feb
day[ll =’9; // and add a null terminator to the end.
day[21 = @
i_day = atoi(day); // change the day to an integer
month =2; // Change the month to FebrUaW

}

break

case 5: II If the month is May do the following
fnm[ol s ‘0; II DeCrement the month to April
fnm[l] s ‘W: //and add a null terminator to the end
fnm[21=Q
day[ol = ‘3; // Change the date to the 30th and
day[ll = ‘O; // add a null terminator to the end since
dav[21 =0: // ADril onlv has 30 davs
i_day =atti(day); // Conveti the day back to an integer
month =4 // Change the month back to ADril
break;

case ? // If the month is July
fname[o] = ‘0; II Decrement the month to June
fname[l] = ‘6’; II and add a null terminator to the end
fname[2] = 0;
daWOl = ‘3; // Change the date of the month back to 30th
day[ll = ‘O; // and add a null terminator to the end
day[21 =0
i_day = atoi(dayti // Change the day from an ascii to an integer
month =6; // Change the variable month to the proper

// integer value for June
break

case 10 II If the month is October do the following
fname[o] = ‘0’; // Change the month back to September

‘ fname[l] = ‘9: // and add a null terminator to the end
fname[2] = 0
daylol = ‘3’; II Change the date of the month back to 30th
day[ll = ‘O; // and add a null terminator to the end
dav[21 =0
i_day= atoi(dayfi // Change the day from an ascii to an integer
month =9; // Change the variable month to the proper

// inte9er ValUe for September
breait
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case 12 II If the month is DeCemt)er do the following
fname[ol = ‘1’; //Change the month to November and add a
fname[l] = ‘1’; II null terminator to the end
fname[21 = 0;
day[ol = ‘3’; //Change the date of the month back to 30th
day[ll =’0; //and add a null terminator to the end
day[21 =0
i_day = atoi(day); // Change the day from an ascii to an integer equivalent
month =ll; // Change the variable month to the proper

// integer value for October
break;

default //In case month= any value other than the ones
II mentioned above do the following

month -; II Decrement the month by one
if (month <1 O) //If the month is less than October do the following

{
fname[o] = ‘0; //Attach a zero to the first Dartof the

// string of month
ltoa(month, temp, 10); // Convert the month to an ascli variable temp
fname[ll = temp[ol; //The second part of the string of month

// gets assigned an integer value here
day[ol = ‘3; // Day = 31 Plus null terminator
day[ll = ‘1’;
day[zl = O;
i_day=atoi(day); // i_day eqUalS the integer equivalent of day

)// ends most recent if statement

else //If month is greater than October

{
itoa(month, temp, 10); // COnVert month to an ascii variable temp
fname[ol = temp[ol; // Convert temp back into fname
fname[ll = temp[l];
day[ol = ‘3’; // Change day to 31 and add null terminator
day[ll = ‘l’;
day[21 = Q

}
break

) // End of month switch

} II End of Ist of month if

else if ti_day < = 10) //If int_day is less than ten,

{ // convert it to char and place
i_day--; II a ‘V in front of it.
itoaO_day,temp,l O);
day[ol = ‘o;
day[ll = templol;
day[21 = O;

)// Ends if Ioorz

else II If day of month is not equal to one

{ //and greater than 10
i_day II Oecrement the day by one
itoa(i_day,day,l O); //Convert lnt_day to its ascii equivalent
day[21 =0; //Add a null terminator to day

)// Ends else
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// The integer mOnth is converted to a string.
// The new variable is termed month’1
itoa(month,monthl,l O);

//The year, the month and the day are catenated together and
//a .SPC is catenated onto the end of this expression.
if (month<= 9) { //If month is less than or equal to September do the following
//A zero is catenated onto the begining of the integer month obtained
II previously.
strcat(ml,monthl);
strcat(fnamel,ml);
)

ike { //If month is greater than September do the following
strcat(f name’1 ,month’l); // stringcatenate monthl with fnamel

) //final string = 509 or 511 etc

strcat(fnamel ,day); // string (fnamel) = 50924 etc
strcpy(dayl,fnamel); // dayl = fnamel
//printf(”dayl In gcl_ftir= %s\nm, dayl);

//Attach the words IR to 50607
11101=’I’;
il[ll=O
i2[Ol=’R;
i2111=u
strcat(fnamel,il);
strcat(fnamel,i2);

II Create the zip extension
Sp[ol = ‘.’;
Sp[ll = o
Spl [01= ‘z’;
spl[ll=Q
sp2[ol=’i’;
sp2[ll=o
st)3[ol=’p’;
sr)3[ll=m

strcat(sp,spl);
strcat(sp,sp2);
strcat(sp,sp3);
strcat(fnamel ,sP); // attach the zip extension to the date

//Printf(’’The final string in gc_ftir = %s\n”, f namel);
//sleep;
return;

}
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APPENDIX H -- ARRAY BASIC PROGRAM LISTINGS

H.1 ICOMPUT.AB

‘ lnterferogram compute with selectable zero filling and anodization functions.
‘ Copyright (c)1993 Galactic Industries COrP. COPY OnlY fOr use with CRAMS(tm).

‘ Box car, Triangular, Norton-Beer, Happ-Genzel and BeSSel anodization functions
‘ for computing interferograms. Must be applied to a raw interferogram in the #S
‘ slot. Asks if user wants to perform ratio with a background (#B) single beam
‘ trace (%T, ABS, & K-Munkl.

PROCEDURE
free: pauseoff : onpaint O
portout -44,1: i= #s(0) ‘test If trace in mem

dim name(256),bname(256),temp(2S6),temp2(256),temo3(256)

string Stemp3 = ‘“ASlSampling]-
string Stemp2 = “UDR-2°
mc=sum(temp3(0,4)-temp2 (0,4))
if mc=o then udr=o else udr=l
if getxtypeo< >255 then goto 5

‘if bidir get gainrange stuff

strin9 Stemp3=A’’A$[Gain_Range_Radius]
string $temp3, -20
GRR=v
string $temp3 = ““”$rcountll”
string Stemp3,-20
Countl =V
string $temp3 = ‘“A$[Count2]”
string $temp3,-20
Count2 = v
string Stemp3 =A”AS[Count3]”
string Stemp3,-20
Count3 = v
string Stemp3 = ‘mAS[Count4l-
string $temp3,-20
Count4 = v
string $temp3 = “’A$[Cain,.Ran9e_SloPel”

strin9 Stemo3,-20
slope= v
string $temp3 = ‘“A$[Gain_Range_Offsetl”

strina Stemo3.-20
offs&=v
total =count2 + count3 +count4

5 string bname,-37 ‘get #B background name
if sum(bname)=o then type=3
fbeg=4000: fend =400
ffp =getffpo: fkz =9etflp0
if ffp<flp then mc=flp:flp =ffp:ffp=mc
np=npts(#s):zf= Oap=O

type .1
ZF=O
ap=o
goto 50

!, ..,....*,.. *.*.

‘Main menu dialog
!************ ****



HNF-SD-WM-CSWD-077, Rev.O
Page 135 of ~97

10 dialogon “Interferogram compute”
dialogloc 1,-130,2 : dialogtxt 3,280,50,’’Spectral Data”
dialogloc 1,-125,18: dialogask fbeg,0+256,flp,ffp,’’Ra nge (CM-l): &First”
dialogloc 1,-10,18 : dlalogask fend,0+256,flp,ffp, ”&Last”
dialogloc 1,60,18 : dialogask type,3 + 128,0,0, ”TYtIe TmnSmiSSiOn Absorbance Kubelka-Munk Single_Beam”
dialogloc 1,-125,34: dialogask bname,2,35,255,’’Background”
dialogloc 1,70,34 : dialogask mc,6 + 128,40,0,’’Change_Background”
dialogloc 1,-130,56: dialogtxt 3,280,30,’’Processing Parameters”
dialogloc 1,-110,70: dlalogask Zf,3,0,0,’’ZerO_f Ol:None 2X 4X 8X 16x 32x 64x 128x”
dialogloc 1,10,70 : dialogask ap,3,0,0,’’Apodization: Triangular Boxcar Weak_Norton-Beer Medium_Norton-Beer

StrOng_NOrtOn-Beer Happ-GeflZel BeSSel Cosine”
yl = 88
if nsubs(#s) = 1 goto 20

dialogloc 1,-130,YI: dialogtxt 3,28D,30,’’Multifile Options”
dialogloc 1,-1 lo,yl + 16: dialogask 0W,3 + 64,0,0,’’Save_multif Oe_to_dislc New OVerWrite”

yl=yl+34

20 dialogloc 3,0,YI+4: dialogask mc,4,50,0,”&OK ~cancel”
25 dialogoff 11,0,30

‘Grey #B name for SB type

30 if tYPe=3 then dialogset 16,5: dialogset 16,6
if type< >3 then dialogset 8,5: dia[ogset 8,6
goto 25

‘Get new #B file name
40 openbgd -1: string bname,-37: goto 25

‘Set UP last minute extras
dialogoff -10

50 if type< >3 then onerror 51: open “D”,#l, $bname : close #l : onerror -1 ‘valid #B?
string bname,-38 ‘set background name
if type< >3 then openbgd 1 ‘load #B in mem, if possible
if fbeg<fend then mc=fend:fend =fbeg:fbeg=mc
setytype 1 :if getffpo >getf Ipo then xf lip
if (ap> =2 and ap< =4) then dim c(4) ‘Norton-Beer coefk
if nsubs(#s) >1 goto 60
goto 55

51 dlalogon
print “No reference file selected. CannOt COmpUte.”
urint”’8

tiialo9ask mc,4,10,0,”_&oK “
dialogoff
goto 10

.. . . . . . . . . . . . . . . . . . .
‘Single file compute
.. . . . . . . . . . . . . . . . . . .

‘Does COmpUte in plaCe in #S mem slot. Replaces
‘data, but does not save to disk.
S5 waiton

dialogon “lnterferogram compute”
Drint “Comuutin9 .....”
print” “ -
dialogoff 20
If getxtypeo = 255 then goto 59’>>>>> testz
gosub 100
setleft getffpo,getflpo: autoscale
if getlefto <getrighto then xf lip
if type< >3 then openbgd O ‘close #B
dia[ogoff -20
waitoff
if zf = O then return ‘no resolution change
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xres = rnd(xres)’z
temp=o
string temp =xres: string temp = $temp + “cm-l”
‘end
return

‘bidirectional background compute

58 if type<> 3 then openbgd O:erroresc “CannOt ratio this type of file (bidirectional IGRAM).”

string Stemp2=’”ASOgram_SymmetrW”
string Stemp3,’’Double Sided”
!mov a,#($temp2,$temp3) ‘compare characters
!if a<>#-l:!jnl~ 59 ‘double sided?

fileslot =getsfilefl
fileslot =fileslot +1

shalf =freq(#s(#((npts(#s)/2)-1)))
shalf2 = Frecl(#s(#(index(#s(shalf)) + ‘l)))
dim buff2(npts(#s)/2)
buff2 = #f Oeslot(flp,shalfl
mln=min(buff2)
newspctM_(npts(#s)/2) ‘temp=first half
setffp flp,shalf
#s= #f Oeslot(flp,shalfl
setffp flp,ffp
Setfoe 9etSfOeO+l ‘data =second half
#s= #s(shalf2,ff p)
setffo flp,ffp
reverse ,@
gosub 100
setfOe getsfileo-1 ‘temp=first
gosub 100
sff II = getff po
sflp = getf Ipo
dim buff_(npts(#s))
buff_=#s ‘save temp = first in buffer
noshow ‘and cream old file
newspc tti_(npts(#s)*2) ‘make new one big enough to hold both
snp = (npts(#s)/2)
enp = npts(#s)-1
#S= buff_ ‘corIY temp=first to new

Setflle 9etSfile0 + 1 ‘data =second half
setffp sffp,sflp
buff_= #S ‘get second half of data in buffer
setfOe getsfileo-1 ‘temt3
#s(#snp,Ienp) = buff_
setffp sff p,sf Ip
#fOeslot = #s
noshow
end

‘ bidirectional doublesided compute
59 fileslot = getsfileo

f ileslot - fileslot + 1

slast=npts(#s)-1
shalf = (slast + 1)/2
sl = int (shalf/2+134)
52= int (shalf/2-l 35)
s3=(shalf +s1)
S4 = (shalf +s2)
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dim buff(npts(#s))
buff =#s

newspc tt_(sl +1) ‘first lgram
#S= buff(O,sl)
reverse #s
setffp flp,ffp
gosub 100
sffp =getffpo
sfkz = getf Ipo
ssize = npts(#s)’4
dim buff2(ssize) ‘buffer big enough to hold all data
buff2 = #sptr= ptr+ npts(#s)

noshownewspc ttt_(sl + 1)
#s= buff(s2,shalf-1) ‘second igram
setffp flp,ffp
gosub 100
buff2(ptr,ptr+ npts(#s)) = #s@r= ptr+ npts(#s)

noshownewspc tt_(s’1 +1)
#s= buff(shalf,s3) ‘third igram
setffp flp,ffp
reverse #s
gosub 100
buff2(ptr,ptr+ npts(#s)-1)= #s:@r= Dtr+ npts(#s)

noshownewspc ttt_(sl + 1)
#s= buff(s4,s[astl ‘forth igram
setffp flp,ffp
gosub 100
buff2(ptr,ptr+ npts(#s)) = #s
noshowfree buff

‘now stick back together in on foe
newspc ttt_(ssize)
setffp sffp,sflp
#s= buff2:free buff2
#fi[eslot = #s
noshow
setleft sflD,sffp
autoscale
end

!************ *****

‘MUltifile COmpUte
I********** ● ******

‘Does compute to a multifile. If NEW was selected, writes directly to
‘new file name. If OVERWRITE was selected, creates temporary multifile in
‘same directory, deletes original file, and “renames temporary to original.

60 ns = nsubs(#s)
if Ow=l goto 70

‘New multifile
62 menufile temp,”Name for New Multi-file”,l ‘Save as mode

onerror 65: open “O,#l, $temp : onerror -1 : close #l
dialogon “ErrOr”
print “FOe “;$temp;” already exists.”
Drint””

dialogask mc,4,65,62,’’Overwrite Retry ICancel”
dlalogoff
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65 string name,-1
if sumd2(temp,name) = O goto 70 ‘Same file name, Overwrite!
kill $temp ‘Kill temp name, just in case.
goto 80

‘overwrite
70 string name,-1 : temp = name ‘get #S name

reverse temp : i= 255-indexO(temp-92) ‘parse out Dath
reverse temp : temp(i+l,255)=0
string temp = $temp + “_ZTMP.SPC” ‘name for temp multifile
kill $temp ‘Xill temp name, just in case

‘Do it!
80 waiton

portin -140, flags
copy= getsfileo : orig=copy+l
if 9etXtYpe0 = 255 then goto 81 ‘Bidirectional?
noshow

dialogon “Mu[tifile Interferogram Compute”
dialogask i,l + 256,0,0, ”Computing sub file number”
dialoqoff 20,0,0
for i~l to is”

dialogoff 20 ‘update status counter
Ioadspc $name,#i
gosub 100
;avespc Stemp,#i
noshow

next i
goto 98

‘bidirectional compute
81 string $temD2 =A’’A$09ram_SYm metrYl”

string $temp3,”Double Sided”
!mov a,#(Stemp2,$temp3) ‘compare characters

!if a< >#-l:!jmp 88 ‘double sided?
noshow

dialogon “Multifile Interferogram Compute”
dialogask j,l +256,0,0,’’Computing subfile number”
dialogoff 20,0,0
digram=l
loadspc $name,#l
sfileslot=getsf ileo
If type= 3 then goto 82
bfiles[ot=getbf ileo
setfOe bfileslot

string $temp2 = “’”$[Scanning]”
string $temp3,’’Bidirectional”
!mov a,#($temp2,$temp3) ‘compare characters
!if a= #-’l: openbgd O:dialogoff -20:erroresc “Background iS tIOt a Bidirectional collect.”
string $temp2s ““”$ogram_Symmetryl”

string $temp3,”Single Sided”
!mov a,#(Stemp2,Stemp3) ‘compare characters
!if a = #-q :openbgd Odialogoff -2rJerroresc ,rBackground is not a Single 5ided COOWt.”

bffp =getffpo
bflp = getflpo
bhalf =freq(#s(#((npts(#s)/2)-1)))
bhalf2= Freq(#s(#(index(# s(bhalfl) +1)))
setfOe sflleslot

82 shalf =freq(#s(#((npts(# s)/2)-1)))
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shalf2 = Freq(#s(#(index( #s(shalfD + l)))
noshow
fori=l tons

Ioadspc $name,#i
portin -143,tl
DoWin -144,t2
#s= #s(flp,shalfi
setffD flD,ffp
gosub 100
if wpe = 3 then goto 84
openbgd
setfile bfileslot
#s=#s(bffp,bhalfl
setffp bffp,bflp
setfOe sfileslot
if type=o then #s=transmit(#s,#b)
if type= 1 then #s= absorb(#s,#b)
if type=2 then #s= kmunk(#s,#b)

84 ifi=lthen j=ielsej=i*2-’l
portout -143,tl
portout -’144, (t2-(t2-t’1)/2)
UialoQoff 20
saveslc $temp,#j
noshow
Ioadspc $name,#i
#s= #s(shalf2,ffp)
setffp f[p,ffp
reverse $s
gosub 100
if type=3 then goto 86
openbgd
setfile bfileslot
#s=#s(bhalf2,bflp)
setffp bffp,bflp
setfile sfi]eslot
if type= O then #s =transmit(#s,#b)
if wpe = 1 then #s= absortI(#s,#b)
if type=2 then #s=kmunk(#s,#b)

86 j=l.z

portout -143,(t2-(t2-tl)/2)
Dot-tout -1 44,(t2)
dialogoff 20’
savespc Stemp,#j
noshow

next i
goto 98

‘bidirectional doublesided compute
88 noshow

dialogon “MultifOe Interferogram Compute”
dialogaskj,l +256,0,0, ”Computing subfile number”
dialogoff 20,0,0
digram=l
Ioadspc $name,#l
sflleslot=getsf ileo
if type= 3 then goto 89
bfileslot=getbfi leo
setfile 13 fi[eslot

string $temp2 = “’A$[Scanningl”
string $temp3,”Bidirectional”
!mov a,#(Stemp2,$temp3) ‘compare characters
!jf a = #-’l ;openbgd odia[ogoff .2&erroresc “background is not a Bidirectional COOeCt.”
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string $temp2=A’’AS0gram_Symmetry]”
string $temp3,’’Double Sided”
!mov a,#(Stemp2,Stemp3) ‘compare characters
!if a = #-q :openbgd O:dialogoff -20:erroresc “Background is not a Double 3ided Collect.”

bffp=getffpo
bf Ips getflpo
bl 2 = freq(#s(#((npts(#s)/4)-1 )))
b21 = frecl(#s(#((npts(#s)/4))))
b22=freq(#s(#((npts(#s)/2)-1)))
b31 =freq(#s(#((npts(#s)/2))))
b32 = freq(#s(#((npts(#s) ’.75)-l)))
b41 =freq(#s(#((npts(#s) ”.75))))

setfile sfileslot
89 slast=npts(#s)-1

shalf2 = (slast + 1)/2
shalf =shalf2-1
51= int (sha[f2/2 + 134)
S2 = lnt (shalf2/2-135)
s3=(shalf2+sl)
54= (shalf2 + 52)
shalf =freq(#s(#shalf))
shalf2 = freq(#s(#shalf2))
51= freq(#s(#sl))
52= freq(#s(#s2))
s3=freq(#s(#s3))
54= freq(#s(#s4))
noshow
fori=l tons

Ioadspc Sname,#i ‘first Igram
portin -143,tl
portin -J44,t2
#s= #s(flp,sl)
setffp flp,ffp
reverse #s
gosub 100
if type=3 then goto 90
openbgd
setfOe bfileslot
#S= #s(bffp,b12)
setffp bffp,bflp
setfOe sfileslot
if type= O then #s =transmit(#s,#b)
if type= 1 then #s =absorb(#s,#b)
if type=2 then #s=kmunk(#s,#b)

90 if i=l then j=i else j=i*4-3
portout -143,tl
portout -144,(tl +(t2-tl)/4)
dialogoff 20
savespc $temp,#J
noshow

loadspc Sname,#i ‘second Igram

#s= #s(s2,shalfl
setffp flp,ffp
gosub 100
if type=3 then goto 91
openbgd
setfOe bfileslot
#S= #s(b21,b22)
setffp bffp,bflp
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setfile sfileslot
if type= O then #s= transmit(#s,#b)
if type= 1 then #s= absorb(#s,#b)
if type= 2 then #s= kmunk(#s,#b)

91 l=i*4-2
per-tout -143,(tl + (t2-tl)/4)
portout -144,(tl + (t2-tl)/2)
dialogoff 20
savespc $temp,#j
noshow

Ioadspc $name,#i ‘third Igram
#s= #s(shalf2,s3)
5etffp flp,ffti
reverse {S
gosub 100
if @pe=3 then goto 92
openbgd
setfi[e bfileslot
#S= #s(b31 ,b32)
setffp bffp,bflp
setfile sfileslot
if type=o then #s=transmit(#s,#b)
if type= 1 then #s= absorb(#s,#b)
if type=2 then #s=kmunk(#s,#b)

92 j=i*4.1

rlortout -143,(tl + (t2-tl)/2)
IJortout -144,(tl + (t2-tl)’.75)
dlalogoff 20
savespc Stemp,#j
noshow

Ioadspc Sname,#i ‘forth Igram

#s=#s(s4,ffll)
setffp flp,ffp
gosub 100
if type=3 then goto 93
openbgd
setfile bfileslot
#S= #s(b41 ,bflp)
setffp bffp,bflp
setfi[e sfileslot
if type=o then #s=transmit(#s,#b)
If type= 1 then #s= absorb(#s,#b)
if type=2 then #s= kmunk(#s,#b)

93 i=i*4
pot-tout -’s43,(tl + (t2-tl)’.75)
portout -144,(t2)
dialogoff 20
savespc $temp,#j
noshow

next i

98 dialogoff-20
noshow
ifow=O goto99
kill $name ‘wipe out original
kill $temp,$name ‘rename tempto original
temp=name

‘All done, show results
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99 Ioadspc Stemp
setleft getffpo,getflpo: autoscale
If getlefto<getrighto then xflip

if tYPe< >4 then openbgd o ‘close #B
waitoff
if zf = O then end ‘no resolution change
xres = rndlxres)”2
temp=o
string temp = xres: string temp = $temp + “cm-l”
savespc
end

,,, ..,..,,,.. . *****,,**,* ,, .,, ...,.., ● **

‘Create anodization & compute subroutine
. .********* ● ********** ● ********** ● ******

100 goto llO+(ap*lO)

‘Triangular
110 zfac=zf+l

goto 1000

‘Boxcar
120 Zfac= neg(zf +1)

goto 1000

‘Weak NOrtOn-Beer
130 c(0) = 0.5480

c(1) = -0.0833
c(2) = 0.5353
c(3) = o
zfac= neg(zf + 1)
gosub 900: goto 950

‘Medium NOrtOn-Beer
140 c(0) = 0.152442

c(1) = -0.136176
c(2) = 0.983734
c(3) = o
zfac=neg(zf +1)
gosub 900: goto 950

‘Strong Norton-Beer
150 c(o) = 0.045335

c(l)= o
c(2) = 0.554B83
c(3) = 0.399782
zfac= neg(zf + 1)
gosub 900: goto 950

‘Happ-Genzel
160 gosub 900

zfac=neg(zf +1)
tt_= COS(fiO(W_)*3.141 59) * 0.46 + 0.54
#s= #s+tt_
goto 1000

‘BeSSel
170 gosub 900

Zfac= ne9(zf + 1)
tt_=squiired(-(squared(neg(fiO(tt_)))-1))

#s= #s’tt_
goto ‘1000
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‘Cosine
180 gosutJ 900

zfac= neg(zf + 1)
tt_= (cos(fOKtt_)*pi_value) + 1)/2
#s=#s*ti_
goto 1000

‘Find ZPD and setup arrays for anodization functions
900 mx=max(#s) :mn=min(#s)

ifabs(mx)>abs(mn) then zpd=indexO(#s-mx) elsezpd=indexO(# s-inn)

n~= nPt5(#s):ft3=9etffDo: ltI=9etflDo
pd=np-zpd
fillbeg -(l/(np-zpd-l)) *zpd
dim ti_(np)
fi~in l/(np-zpd-1)

‘audit trail M

‘Build and apply Norton-Beer function
950 tt_=tt_+c(o)

ifap<>4thentt =tt_+(-(fOl(tt_) ”2)+1)*c(1)
tt_= tt_+ ((-(fio(ti_Y”2) + 1)’’2)’C(2)
ifap=4 ttzentt_=tt_+ ((-(f 01(tt_)”2)+l)’3 )*C(3)

#s=#s*ti_

‘Do the compute & ratio
1000 onerror 1100: compute #s,zfac: onerror -1

xres = abs(getffpo-getf lpO)/(npts(#s)-1)
portout addmod,3 ‘audit trail (C)
#s= #s(fbeg,fend)
portout addmod,20 ‘audit trail (T)
setytype 0: setxtype 1
if digram=l then return ‘bidirectional
if type=o then #s=transmit(#s,#b)
if type= 1 then #s= absorb(#s,#b)
if type=2 then #s= lcmunk(#s,#b)
if type< >4 then portout addmod,25
return

,,, ,, .,,,.,,, ● *********

‘ErrOr - CannOt COmtIUte
,,”,,””,,,”,, **********

1100 dialogon “ERROR! ’’:beep
dialogloc 1,0,4 : print “Cannot compute interferogram to single beam sDectrum:”
dialogloc 1,0,14: print “l. ) Interferogram must have a minimum of 128 data points on both sides of center burst.”
dialogloc 1,0,24: print “2.) The X values of the interferogram mUSt span zero to the laser wave number.”
dialogloc 3,0,44: input > mc,4,’1200,1 109,”Fix_data_file Quit”
dialogoff

1109 end

1200 mx= max(abs(#s))
pmx=index(#s(mx)) : np = npts(#s)
if (mx> =127 and abs(np-mx)> =127) goto 1210
beep
dia[ogon “ERROR!”
print “Cannot fix file. Less than 128 data points on one side (or both) of center burst.”
print” “
dialogoff

1210 rx=7899

dia1090n “Reset X Value of Last Oata poin~
input > rx,0,0,25000,’’Enter laser frequency (cm-l): “
dialogoff 1
setffp O,rx: setleft O,rx: see
goto 10



HNF-SD-WM-CSWD-077, Rev.O
Page 144 of 197

H.2 ICOMPUT.AB

‘ Univariant quantitative analysis VI .01 G
‘ (c) 1993 GalaCtiC Industries COrp. - All rights reserved.

‘Header for quant file
‘uni flag id
‘number of components=m
‘ref = false no reference true reference
‘urn is main matrix it has 20 columns
’01 23456789
‘Ibl lb2 rbt rbl rb2 rbt Ire rre rt Qt
‘IO 11 12 13 14 15 16 17 16 19 20
‘zi coeffl etc
‘cnames is m,20
1 free

pot-tout -44,1
gosub 5
goto 8

‘++ + + + + + +Allocate strings and arrays
5 onesc 62800 ‘cover all errors

pauseoff
dim title(256),temp(256),teti(256),name(256),memo(256),message(256),diretioW(256)
dim

temp2(256),temp3(256),temp4(256),temp5(256),mteW(5),ctefi(5),WHC_name(l2),WHC_run(5),WHC_time(lO),WHC_temp(6)
dim methname(256):string $mettmame= “method.q”
dim cfIname(256):string $cflname=”cal.cfi”
viewstore
return

8 verbose= 1 ‘report all errors on internal use
onerror -1
dlalogon “QuantBasic”

dialogask mC,4,1 0,15,”Predict Calibrate”
dialogoff

‘predict
10 if getsf Ileo <>0 then goto 60050

dialogon “Error”
print “No spectrum is loaded in memory to Quantitate.”
print “Use the File / Open menu to load a spectrum.”
Drint ‘“
dia!ogask mc,4,12,0,’’_&OK_”

dlalogend
12 end

‘calibrate
15 v=getsfi[eo ‘SPC in memory?

if v< >0 then goto 20
gosub 1900 ‘SPC or method
if methloaded =‘1 then viewonly “quantbas.vwh:seegoto 100
if methloaded=o and getsfileo=o then goto 8 ‘double check

‘Initialize variables
20 viewonly “quantbas.vwh”

m.1 ‘number of components
free um:dim UM(I ,20)
transpose urn
urn(o) =-999999
urn(l) =-998999
urn(3) =-999999
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urn(4) =-999999
urn(6) =-999999
urn(7) =-999999
transpose urn
free cnamedlm cname(l,15)

‘um(0,8)=2
ref =false
comp=o ‘first component
gosub 57190 ‘autoscale and orient
see

100 onpaint 44000

200 onerror -1
dlv=4 ‘initial vertical
dlh=-100 ‘initial horizontal right
dIvs=12 ‘vertical spacing

dlhs= 80 ‘horizontal spacing
dlhc = dlh ‘current horizontal
dlvc=dlv ‘current vertical

—-—————
‘ Calibration Dialog

300 dialogon ”QuantBasic Region Editor”
dlhc=dlhc+dlhs* .3:dialogloc 2,dlhc,dlvcdialogask cname(comp),2,15,15,’’ComDonent Name “
dialogloc 2,dlhc+dlhs*.95, dlvc-4dialogfxt 7,1,31,’’”
dlhc=dlhc+dlhs’1 .35dialogloc 2,dlhc,dlvcdialogtxt O,O,O,”Region”
dlhc=dlhc+dlhs’.2 :dialogloc 2,dlhc,dlvc-2:dialogask $ctext,2,3,3,””
dlhc=dlhc+dltw’.l: dialogloc 2,dlhc,dlvcdialogtxt 0,0,0,”0?
dlhc=dlhc+dlhs’.2 :dialogloc 2,dlhc,dlvc-2:dialogask Smtext,2,3,3,””
dlhc=dlhc+dlhs”l .2:dialogloc 2,dlhc,dlvcdialogask mc,6,1000,1010,’’Add Del Next”
dlvc=dlvc+dlvs+ 3:dlhc=dlh+dlhs-.3
dialogloc 2,dlhc,dlvcdialogask caltyp,3+128,0,0,’’Calibration_Type RaW 5ingle_POint Multi_Point”

dlhc=dlhc+dlhs* l.75:dlalogloc 2,dlhc,dlvcdialogask mref,3+128,0,0, preference Band:”
dlhc=dlhc+dlhs’1 .15:dialogloc 2,dlhc,dlvcdialo9ask mc,6,2300,0,’’UPdate_DisPla~
dlvc=dlvc+dlvs+ 3:dlhc=dlh
dialogloc 2,dlhc-dlhs’.5, dlvc-3:dialogtxt 7,300,1,””
dialogloc 2,dlhc,dlvc+2:print “Left Baseline”
dlhc=dlhc+dlhs’.3 :dialogloc 2,dlhc,dlvc+2:dialogask um(comp,2),3+128,0,0, ”Type Single Minimum_ Average None”
dlhc=dlhc+dlhs’.92 :dialogloc 2,dlhc,dlvc+2:dialogask mc,6,2000,0,”SeV
dlhc=dlhc+ dltw*l.05
if fp>lp then dialogloc 2,dlhc,dlvc:dialogask UM(comp,O),O,lp,fp,””
if fp<lp then dialogloc 2,dlhc,dlvc:dialogask UM(comp,O),O,fp,lp,””
dlhc=dlhc+dlhs
if fp>lp then dialogloc 2,dltlc,dlvcdia[ogask UM(COmp,l),O,lp,fp,””
if fp<lp then dialogloc 2,dlhc,dlvcdialogask UM(comp,l),O,fp,lp,””

dlhc=dlh:dlvc=dlvc+dlvs

dialogloc 2,dlhc,dlvc+2:print “Right Baseline”
dlhc=dltIc+dlhs* .3:dialogloc 2,dlhc,dlvc+2:dialogask um(comp,5),3+126,0,0,’’TyDe: 5ingle Minimum_ AVet7ige None”
dlhc=dlhc+dlhs* .92:dialogloc 2,dlhc,dlvc+2:dialogask mc,6,2001,0,’’SeP’
dlhc=dlhc+dlhs*l.05
if fp>lp then dialogloc 2,dlhc,dlvcdialogasl( UM(COmp,3),0,1p, fp,””
if fp<lp then dialogloc 2,dlhc,dlvcdialogask UM(comp,3),0,fp,lp,””
dlhc=d[hc+dlhs
if fp > Ip then dialogloc 2,dlhc,dlvcdialogask UM(comp,4),0,1p, fp,””
if fp<lp then dialogloc 2,dlhc,dlvcdialogask UM(comp,4),0,fp,lp,””

dlhc=dlh:dlvc=dlvc+dlvs
dialogloc 2,dlhc,dlvc+2:print’’Region:”
dlhc=dlhc+dlhs’.3 :dialogloc 2,dlhc,dlvc+2:dialogask um(comp,6),3+126,0,0, ”Type 5ingle Maximum Area”
dlhc= dlhc + dltw.’.92:dialogloc 2,dlhc,dlvc + 2:dialogask mc,6,2002,0,’’SeV
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dlhc=dlhc+ dltw*l.05
if fp>lp then dialogloc 2,dlhc,dlvcdialogask UM(comp,6),0,1p, fp,””
if fp<lp then dia[ogloc 2,dlhc,dlvcdialogask UM(comp,6),0,fp,lp,””
dlhc=dlhc+dlhs
if fp>lp then dialogloc Z,dlhc,dlvc:dialogask UM(comp,7),o,lp,fp,””
if fp<lp then dialogloc 2,dlhc,dlvc:dialogask UM(comp,7),0,fp,lp,””
dlvc=dlvc+dlvs+ 7:dlhc=dlh
dialogloc 2,dlhc-dlhs’.5, dlvc-5dialogtxt 7,300,1 ,“”

dialo910c 3,0,dlvcdialogask mC,6,1050,1060, ''ZOOm Autoscale ~librate Load Save Exiv

; dialogloc 3,0,dlvcdialogask mC,6,2200,2300," Next Update Add Delete .Zoom Autosca[e"
dlvc=dlvc+dlvsdlhc= d[h

‘ dialogloc 3,0:dialogask mc,6,2900,3000, "Reference Cahbmte Save Save_As Load Exit

400 dialogoffll,0,500

‘ Oia[og management
500 lfmref=l andref=O then gosub 2900

if mref=o and ref=l then goto 2500
dialogset 16,4mt = comp + 1 :string $ctext= mtdialogset 1,4,0,$ctext
mm. m+ref

dialogset 16,6string $mtext= mm:dialogset 1,6,0,$mtext
ifref=l andcomp=m ttIendialogset 16,’1 ekedialogset 6,1
if Um(C0mp,2) = 3 then dialogset 256,15dialogset 256,1 &dialogset 16,14
if um(comp,5)=3 then dialogset 256,20: dialogset 256,21 :dialogset 16,19
If um(comp,2)=l or um(comp,2)=2 then dialogset 128,15 :dialogset 128,16 :dia[ogset 8,14
if um(comp,s)=l orum(comp,5) =2thendialogset 128,20dialogset 128,21:dialogset 8,l9
if um(comp,2) = O then dialogset 128,1 5dialogset 256,1 &dialogset 8,14
if Um(C0mp,5) = O then dialogset 128,20: dialogset 256,21 :dialogset 8,19
if um(comp,8) = O then dialogset 256,26 elSe dialogset 128,26
if caltyp = O then dialogset 16,28,3 else dialogset 6,28,3
if mm=l then dialogset 16,7,2 :dialogset 16,7,3
if mm <>1 then dialogset 8,7,2 :dialogset 8,7,3
gosub 41000
gosub 43000
goto 400

‘ Jump table for dialog
1000 goto 2400 ‘add
1010 goto2500 ‘delete
1020 goto 2200 ‘next

1050 goto 2600 ‘zoom
1060 goto 2700 ‘autoscale
1070 goto 3000 ‘calibrate

1080 dialogoff-10 ‘load
gosub 1900
goto 200

1090 gosub 41000
goto3200 ‘save

1100 goto 62700 ‘exit

‘+++++++ Ioadmethod orspcsubroutine
1900 onerror 1930

dialogon “Load What?”

dialogask mC,4,1 910,1920,’’MethOd Spectrum”
dialogoff

1910 onerror -1
gosub 3300
return

1920 on error 1930
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temp=o
menufile $temu,’’Choose SDectrum to Evaluate “.sot”
onerror-1
if methloaded=l then gosub 57130 ‘get current method range etc.
qosub 57180 ‘load
~ SPCOK =0 then goto 1930
if methloaded =0 then goto 1928
gosub 57110
if spcmatch = 1 then goto 1928
beep
dialogon “Warning”
print “The spectrum you have chosen to load does not match
print “the current method in the following wa~”
print ‘“”
print $message
print ‘“”
print “if you choose OK to continue Quantbasic may not be able to”
Dr[nt “calculate the sDectrum height or area”
print “n
dialogoff

1928 onerror -1
if methloaded <>0 then mc= getsfile(lsetfile mc + 1 :noshowsetfile mc
methloaded = 2
gosub 57190 ‘orient
see

1930 return

!., *,*,*

‘ Select Regions
2000 i= O:goto 2005
2001l=3goto 2005
2002 i= 6

2005 dialogoff -10
on error 2015
temp2 = 0
temp3 = 0
if um(comp,2 + i) = 3 then goto 400
if um(comp,2 +i)=O then goto 2010

2006 string temp2=’’Use F90r Right mouse for Left edge. FIOor Right mouse again for Right edge”
string Temp3 = “Press Enter or Left mouse button to accept.”
gosub 43100
pointer cx,cy,le,re
um(comp,o + i) = freq(#S(le)):um(comp,l + i) - freq(#S(re))
dialogoff -20
goto2020

2010 string temp2 = “Place the cursor at the desired position;
string Temp3 = “Press Enter or Left mouse button to accept.”
gosub 43100
pointer cx,cy,[e,re
um(comp,o + i) = freq(#S(cx))wm(comp,l + i) =freq(#S(cx))

2015 dialog off -20
2020 onerror -1

goto 200

#**...*.
‘Next component
2200 comp = comp + 1

if Comp > nrOWS(Um)-1 then comp = O
goto 500

!****,**
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‘Update button
2300 goto 500

,“, ,”,,”

‘ Add a compnent
2400 mc= nrows(um)

dim tum(mc+ 1,20),tcname(mc+ 1,15)
if ref = 1 then goto 2410
tcname=cname
turn. um
free um,cnamedim um(mc+l,20),cname(mc+ l,15):um=tum:cname= tcnamefree tum,tcname
um(mc) = -999999 :um(mc,9) = O:um(mc,lO) = 0
Um(mC,2)=OUm(mC,5 )= OUm(mC.8)=0
comp ~ mc
m.m+l
goto 2420

2410 fOr i= O to mC-2
turn(i)= urn(i)
tcname(i)s cname(i)

next i
tum(mc)=um(mc-1)
tcname(mc) =cname(mc-1)
free um,cnamedim um(mc+l,20),cname(mc+ l,15):um=tum:cname= tcnamefree tum,tcname
um(mc-1) = -999999 um(mc,9) = O:um(mc,lo) = 0
um(mc-l,2) =O:um(mc-l,5) =Oum(mc-1,8)=0
comp= me-l
m.m+l

2420 ifcfl=l then gosub 56505 ‘handlemp
goto 500

,..,,..,
‘Delete current component
2500 mc = nrows(um)

ifmc=l then beep:goto 500 ‘can’tdelete last peak
if mC>2 then goto 2505
if m=l and comp=o then beep:goto 500

2505 dim tum(mc-1 ,20),tcname(mc-1,1 5)
if COmtI=O then goto 2510
for i=O to comp-1

tum(i)=um(i)
tcname(i) = cname(i)

next i
2510 if i = me-l then goto 2520

for i=comp+l to me-l
. tum(i-l)=um(i)

tcname(i-1) = cname(i)
next

2520 if ref =1 and COtTIp=tTIC-1 then ref =falS~m=m +I:mref =falSegOtO 2525
ifcfl=l then gosub 56605

2525 comp=comp-l:if comp<o then comp=o
free um,cnamedim um(mc-1 ,20), cname(mc-1,1 5):um =tum:cname =tcname:f ree tum,tcname
m = m-l
goto 500

!*.**.**

‘ Zoom
2600 dialogoff -10

onerror 2655
string temp2=”Clicl( and hold the left mouse button to zoom a region.”
temp3=o
gosub 43100
pointer cx,cy,le,re,cfx, cfy
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dialogoff -20
onerror2650 ‘ifusele,re action cx-=cfx
setleft cx,cfx
setmin cy,cfy
setleft cx,cfx
setmin cy,cfy
gosub 43000
goto 2655

‘must be using Ie,re actions
2650 onerror 2655

setleft [e,re
gosub 43000

2655 dia[ogoff -20
onerror -1
goto 200

,,,”,,”.
‘ AutoScale
2700 setleft getffpo,getflpo

autoscale
goto 500

,, .,,.,,

‘ Add a reference
2900 ‘ if ref=l then goto 2910

‘ onerror 400

‘ dialogon “Create a Reference peak”
‘ Drlnt “A reference peak has not been defined.”
‘ Drint “would vou like to do so?”
‘ tirint ““

‘ dialogask mc,4,2905,400,”OK cancel”
‘ orint ““
‘ bialogoff

2905 ‘ onerror -1
mc = nrows(um)
dim tum(mc+l,20)
tum=um
free um:dim um(mc+l,20):um =tum:free turn
um(mc)=-999999um( mc,9)=0um(mc,10)=0
um(mc.2)=Oum(mc.5 )= Oum(mc,8)=0
dim tcname(mc+l,15) :tcname=cname:string $tcname(mc)= “ReferenCe”
free cnamedim cname(mc + 1,1 5):cname = tcnamef ree tcname
ref = 1
comp. mc

2910 ‘OnerrOr 400
‘dialogon “ReferenCe Peale

‘dialo9ask showref,3,0,0,”Show_Reference_peaW
‘dialogoff
‘return

‘Add rows to urn

return

‘ Calibration menu
3000 dialogoff -10

if caltyp = O then goto 3010
if caltyp = 1 then goto 3020
if caltyp = 2 then goto 3030

‘++++++++
‘RaW Values calibration: should never get here
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‘++++++++

3010 dialogon “Calibration”
print “No calibration needed for reporting Raw values”
dialogoff
goto 3090

‘+++++++++

‘Sin91etJointcalibrationvalues
‘+++++++++

3020 dlvc=dlvdlhc=dlh
onerror 3090

dialocron “Enter Quantities for each comoonenr
for i ~0 to m-l

dlalogloc Z,dlhc,dlvcdialogask cname(i),2,1 5,1 5,”Component “
dlhc=dlhc+dlhs”l .8dialogloc 2,dlhc,dlvcdialogask UM(i,1’S),32 +0,-999999,999999, ”Concentration: “
dlvc=dlvc+dlvsdlhc= dlh

next i
dia[ogoff
goto 3090

‘++++++++
‘Multi-point claibration
‘++++++++

3030 gosub 50000
3090 onerror -1

gosub 41000
gosub 43000
ormaint 44000
goto 200

!*******

‘ SaVeAS
3200 goodcal = 1 ‘good calibration flag

if methname=o then string $methname=”method.q”
string tempS,-7 ‘get current directory
onerror 3290
menUfile methname, ’’MethOd Filename ●.q’’,8+l
onerror -1
string temp5,-8 ‘restore current directory
strname 7,$temp=Smethname
methname=temp
kill “methname”
if CaltYp=2 and cfl=o then string message =’’calibration data not defined.’’:goto 3295
gosub 57000 ‘Get X and Y values
if dataOK= O then goto 3295
if Calwp = 2 then goto 3210
if CaltVp = O then goto 3220
noerror=o
for i =0 to m-l

if um(i,ll)=o then noerror=99
umri,12)=xk(i)

next i
if noerror = 99 then string message= “One or more calibration faCtOrS is Set to ZerO.”:gOtO 3295
goto 3220

3210 nOerrOr=O
for SC=O to m-l

gosub 57200

if calibOK=o then noerror=99:goto 3215
for jj = O to sorder-1
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um(sc,ij + 11)= coeffmatrix(jj,o)
next jj

urn(sc,l l+sorder+l )=rsquared
3215 next sc

3220 open #l,$methname
temp=o
v=69
write #l ,V
write #l,m,ref,caltyp, um,cname,goodcal
if goodcal = 1 then gosub 57130:wr[te #1 ,mf P,mlp,minterval, mxtype,mytype
if Calwp = 2 and cf I = 1 then write #1 ,cfl,ns,na,y,sname, ck,Yk,xk else write #l ,cf I
close #l

3290 onerror -1
if goodcal = O then goto 200
goto 500

3295 goodcal=o ‘flag calibration as not suitable for prediction
onerror 3296
dialogoff -10
dialogon “Warning”
print “The method being saved is incomplete and cannot be”
print “used for predicting unknown concentration due to the”
print “following problem:”
print ““
print $message
print ““
print “You may save the method as it stands by clicking on”
print “Continue or you can abort the save and return to the”
print “method editor”
print ““

dialogask mc,4,3220,3290,’’Continue cancel”
dialogoff

3296 goto 200

!* *.*..*

‘Load Method
3300 SPCOK=O

onerror 3365

menufiie methname,’’LOad Method ●.qf,
3310 onerror 3312

open #l, Smethname
read #l,id,m,ref,caltyp
if id =69 then goto 3320

3312 if verbose= O then goto 3315
dialogon “Error”
print “Bad or invalid QuantBasic method file.”
print ““
dialogoff

3315 close #l
methloaded = O
return

3320 free um,cname,snarne,ns,na,y,ck,yk,xk
mc=m
if ref=l then mc=mc+l
dim um(mc,20)
read #1 ,um
dim cname(m + ref,l 5)
read #1 ,cname,goodcal
if goodcal=l then read #l,mfp,mlp,mintetVal, mXWDe,mYtyPe
mm=m+ref
mref=ref
comp=o
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if caltyp <2 then goto 3350
read #1 ,cfl
if cfl = O then goto 3350
read #1 ,ns,na
dim y(na,m):read #l,y
dim sname(na,13),ck(na) dim yk(m,ns),xk(m,ns) :read #l,sname,ck,yk,xk
onerror -1
if call=l then close #l:methloaded =l:return
temp = Otemps sname(o)
gosub 57180 ‘load first SDC from training
if SPCOK = O then goto 3370
if methloaded <>0 then mc = getsfOeO:setfOe MC+ 1 :noshowsetfile mc ‘remove old spc

gosub 57190 ‘orient and scale
3350 close #l
3360 methloaded = 1
3365 onerror -1

return

‘ErrOr loading SPC
3370 close #l

dialogon “Warning”
print “Could not load first training spectrumy
print 88”
dialogoff
return

‘ “**’’’*SUBROUTINE
‘ Calculate region parameters
‘ Calculate baseline X,Y values
‘ First check for valid settings
41000 if um(comp,o) <>-999999 then um(comp,o) = f req(#S(um(comp, O))) ‘round to nearest point

if um(comp,l)< >-999999 then um(comp,l) =freq(#S(um(comp,l)))
if um(comp,3) <>-999999 then um(comp,3) = freq(#S(um(comp,3)))
if um(comp,4) <>-999999 then um(comp,4) = freq(#S(um(comp,4)))
if um(comp,6) <>-999999 tnen um(comp,6) = freq(#S(um(comp,6)))
if um(comp,7) <>-999999 then um(comp,7) = freq(#S(um(comp,7)))

if UM(COMp,2)=0 then um(comp,l) =UM(comp,O) ‘dup values if single<dk>06/07/94
if um(comp,5)=0 then um(comp,4) =um(comp,3)
if um(comp,8) =0 then UM(COMp,7) = um(comp,6)

if um(comp,O)=-999999 or um(comp,l)=-999999 then bl =false else bl =true ‘leftbase set?
if um(comp,2)=3 then bl =true
if um(comp,3) = -999999 or um(comp,4) = -999999 then b2 = false else b2 =true ‘rightbase set?
if um(comp,5)=3 then b2=true
if bl=true and b2=true then ba=true else ba=false ‘Both base set?
if um(comp,6) = -999999 or um(comp,7) =-999999 then r= false else r=true ‘region set?
if ba=true and r=truethen rdefined =trueelse rdefined=false ‘Aok of all?
if bl = false then goto 41020 ‘if baseline values not set skip
if um(comp,2) = 3 then goto 41020 ‘no baseline
ifum(comp,2) =Othenlby= #s(um(comp,O)klbx= um(comp,O) ‘Single left

lfum(comp,2)< >lthengoto 41010 ‘Minimum left
lby=min(#s(um(comp, O),um(comp,l))) ‘y left position
mc=indexO(#s(um(comp, O),um(comp,l))-lby)
lbx= um(comp,o) + interval’mc
Ibx= freq #sObxl

41010 ifum(comt3,2)< >2thengoto 41020 ‘average left
if (npts(#s(um(comp, O),um(comp,l)))) = 1 then Iby= #s (um(comp,o)):lbx= um(comp,o):goto 41020 ‘need at least 2

pts
Iby = (sum(#s(um(comp,O), um(comp,l))))/(n pts(#s(um(comp,O), um(comp,l))))
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lbx=um(comp,O)+ ((um(comp,l)-um(comp, O))/2)

41020 if b2=false then goto 41040 ‘if baseline values not set skip
if um(comp,5) = 3 then goto 41040 ‘no baselin
if um(comp,5) = O then rby = #s (um(comp,3)):rbx= um(comp,4) ‘Single right

ifum(comp,5) <>lthengoto 41030 ‘Minimum right
rby=min(#s(um(comp,3), um(comp,4))) ‘y left position
mc=indexO(#s(um(comp,3),um(comp,4))-rby)
rbx=um(comp,3)+interval’mc
rbx=freq #s(rbxl

41030 ifum(comp,5)< >2thengoto 41040 ‘Average right
if (npts(#s(um(com p,3),um(comp,4)))) = 1 then rby = #s (um(comp,3)):rbx= Um(COmp,4kgOt0 41040
rby=(sum(#s(um(comp,3), um(comD,4))))/(npts(#s(um(comp,3),um(comp,4))))
rbx=um(comp,3)+((um(comp,4)-um(comp,3))/2)

‘ can’t /0

‘Calculate region x and y values and height x and y values

41040 ifr=false then goto41050
lrx=um(comp,6) ‘left region x
rrx=um(comp,7) ‘right region x
If Um(COmp,2)=3 and um(comp,5)=3 then lry=Orry=Oslope= O:offset=Ogoto 41060 ‘no baselines
if um(comD,2)=3 then Iry=rbyny=rby:slope= ooffset=riygoto 41060 ‘only right baseline
If Um(COmiI,5) = 3 then Iry= Ibymy = Ibyslope = Ooffset = [~goto 41060 ‘only left baseline

‘Calculate slope and offset of baseline
41050 if ba=false then goto41070

slope = (lby-rby)/(lbx-rbx)
offset= lby-slope’lbx

‘region y values
41060 ifr=false tt7engoto 41500

Iry= slot3eWx+ offset
rry=slope”rrx+offset

41070 ifr=false then goto41500
if um(comp,8) = 2 then goto 41500

‘peakbase value
if r= false then goto 41500
if um(comp,8)=0 then px=lrxpy= l~goto 41500
px=max(#s(lrx,rrxD ‘y left position
mc=indexO(#s(lrx, rrx)-pxl
px=lrx+interval’mc
13x= freq #s(px)

PY = slope’px+ offset

41500 if ba=false orr=false then goto41900
if um(comp,8) = 2 then goto 41600
height =#s(pxl-py

goto 41900
‘area
41600 np=npts#s(lrx,rrx)

if np=l then area= o:goto 41900 ‘can’t calculate 0 area!
dim base(nrm
fillbeg try ‘strt baseline function at value of left Dnt
fillinc (rry-lry)/(np-1) ‘s[pe of function to delta of edges
base =fill(base) ‘create baseline correcting straight line
base = #S(lrx,rrx)-base
area = (sum(base)-(base(O) + base(np-1))/2)’abs( lrx-rrx)/(np-1) ‘baseline corr area
free np,base
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41900 return

‘Redraw display
43000 setcolor red ‘Draw SPC and axis

blankbox
axes 1
display

43010 plotsetl
Ie = getlefto:re = getrighto
mx=getmaxo:mn =getmino

‘left baseline ticks for comp
if um(comp,2) = 3 then goto 43020
if bl = false then goto 43020
penup

sY= #s(um(comp,O))
sy=abs((sy-mn)/( mx-m n))
plot abs(Oe-um(comp, O))/Oe-re)),sy + .025, black,2
plot abs(Oe-um(comp, 0))/Oe-re)),sy-.02S, black,2

pen up

sY=#s(um(comp,l))
sy=abs((s!f-mn)/( mx-mn))
Denup
plot abs(Oe-um(comD,l ))/Oe-re)),sy + .025, black,2
plot abs(Oe+Jm(comp,l))/Oe-re)),sy-.O2S,black,2

‘rightbaselne ticks for comp
43020 ifum(comp,S)=3 then goto 43030

if b2 = false then goto 43030
penup

sY= #s(um(comp,3))
sy=abs((symn)/( mx-mn))
plot abs(Oe-um(comp,3))/(le-re)),sy + .02S,black,2
plot abs((le-um(comp,3))/Oe-re)),sy-.O25,b[ack,2

penup

SY= #S(um(comp,4))
sy=abs((sy-mn)/( mx-mn))
penup
plot abs((le-um(comp,4))/Oe-re)),sy + .025, black,2
Dlot abs((le-um(comp,4))/Oe-re)),sy-.O25,black,2

‘draw the region lines
43030 if r= false then goto43040

penup
plot abs((le-lw/(le-re)),abs((#s(lm)-mn)/(mx-mn)),khaK,2
plot abs((le-lrX)/(le-re)),abs((lry-mn)/(mx-mn)),knaki,2
penup
plot abs((le-rm)/(le-re)),abs((#s(rW-mn)/(mx-mn)),khaM,2
plot abs((le-rrx)/Oe-re)),abs((rry-mn)/(mx-mn)),khaki,2

if um(comp,8) <>2 then goto 43o3s
np = npts #s(rrx,irxl
ifnp=lthen goto4303s ‘can’tcalculate area ofsinglept
mc= (rrx-lrx)i(np-l):t = mc
t2 = (rry-lry)/(npl):t3 = t2
if ref=l andcomp+l =nrows(um) then color= brown else color= khaki
for i=O to rip-3
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penup
plot abs(Oe-lrx-(t))/(le-re)),abs((#s(lrx+ t)-mn)/(mx-mn)), color,2
plot abs((le-lr%(t))/(le-re)),abs((lry + t3-mn)/(mx-mn)), color,2
t=t+mc
t3=t3+t2

next

‘draw the peak lines
43035 ifum(comp,8)=2 then goto43040

penup
plot abs((le-pM/(le-re)),abs((#s(pX-mn)/(mxmn)),navy,2
plot abs((le-px)/(le-re)),abs((py-mn)/(mx-mn)),navy,2

‘draw baseline

43040 if ba=false then goto43090
if r= true then goto 43050
if um(comp,2)=3 or um(comp,5)=3 then goto 43090
tlbx= Ibxtlby= Iby
trbx= rbxtrby = rby
90t0 43085

43050 if getxtypeo = 1 then goto 43060
if lbx< =Irx then tlbx=lbxtlby=lby
if Ibx>lrx then tlbx=lrxtlby=slope’ lrx+offset
if rbx> = rrx then trbx= rbxtrby= rby
if rbx< rrx then trbx= rrxtrby = slope’rrx + offset
if um(comp,2)=3 then tlbx=lfxtlby=lry
if um(comp,5)= 3 then trbx= rrxtrby=rry

goto 43065
43060 if Ibx> =Irx then tlbx= Ibxtlby=lby

if Ibx<lrx then tlbx=lfxtlby=slope’ lrx+offset
if rbx< = rrx then trbx= rbxtrby = rby
if rbx> rrx then trbx= rrxtrby = slope’rrx+ offset
if um(comp,2)=3 then tlbx=lrxtlby=lry
if um(comp,5)=3 then trbx=rrxtrby=rry

43065 penup
plot abs((le-tlbti/(le-re)),abs((tlby-mn)/(mx-mn)),blue,2
plot abs((le-trbM/(le-re)),abs((trby-mn)/(mx-mn)),blue,2

if ba = false or r= false then goto 43090
printfont 2,2,8,0,’’Ariakprinthue black,silver
if um(comp,8) = 2 then Px= Irx+ (rrx-lrxY2
cx=neg(abs((le-px)/(le-re)))

CY= ne9(abs((#s(pxkmn)/(mx-m n)))
printloc cx,cwif um(comp,8)=2 then print area else print height

43090 if showref =1 and comp <> nrows(um-1) then showref = 3:ocomp =comp:comp = nrows(um)-1 :gosub
41 Ooogoto 43010

if showref = 3 then comp = ocomp:showref = 1
return

43100 dlalogon ““
print $temp2
print $temp3
dlalogoff 22
return

‘+ + + + + + +Onpaint subroutine for Region screen
44000 see

gosub 43000
return
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‘ A spreadsheet-style editor for building method files “’q”
‘ Spectral file names are displayed as rows, the components are the columns
50000 onDaint S9500

vlewonly “QBfit.vwh”
see

50001 v= o
portout -44,~

‘Setup status dialog
dialogon ‘“”
dialogloc 0,-60
dialogask message,2 +256,35,35, ”Messages”
dialoaloc 0,0

dialo~ask a,O + 256,0,0, ”lntercepV
dialo9ask b,O + 256,0,0,’’Linear Coefficient”
dialogask c,O + 256,0,0,’’Quadratic CoefficenV

dialo9ask d,O + 256,0,0,’’Cubic Coefficient”
dialo9ask rsquared,o + 2S6,0,0,”R Squared”
dialogoff 20 + 9,0,0
onpaint 0
‘goto 56800
if cf I = 1 then goto 50100
na=l
n=l
free sname,ck,y
dim sname(l,13)
dim ck(l)
dim y(l,m)
string $temp,getsname
strname 3, Ssname(0),$temp
Cf I = ‘1

‘Main dialog editor
50100 onerror -1

SC= O: SR=O ‘Starting column & row
if comp>m-1 then comp=m-1 ‘-
sc=comp ,-

‘if m<3 then LC=m-1 else LC=SC+2 ‘Last column
‘Ic=m-l
if na<13 then LR=na-1 else LR=SR+13 ‘First column

50200 onerror -1
dlv=4 ‘initial vertical
dlh=-100 ‘initial horizontal right
dlvs=12 ‘vertical spacing
dlhs=80 ‘horizontal spacing
dlhc=dlh ‘current horizontal
dlvc= dlv ‘current vertical

string $title= “Component Editor”

dialogon $title
if m>3 then K=70 else k=30+(20*(m-1))
dialogloc l,dlhc,dlvcdialogask Scname(sc),32+2,13,13,’’ComponenV
dlvc=dlvc+dlvs+4

dialogloc I,dlhc,dlvc :print “SamDle Names”
dlhc=dlhc+dlhs
dialogloc ‘l,dlhc,dlvc :print “Exclude”
dlhc=dlhc+dlhs*.45
dialogloc I,dlhc,dlvc :prlnt “concentrations”
dlvc=dlvc+dlvs

‘Component names
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d[hc=dlh

‘Sample names and concentrations
for i= SR to LR

dialogloc I,dlhc,dlvc :print i +1
dlhc=dlhc+dlhs’.l
dia[ogloc 1,dlhc,dlvc :dialo9ask $sname(i),32 +2,13,13,’’”
diaiogloc l,dIhc+52,d[vc+2 :dialogask mc,6,(52230+i-sr), O,”s
dlhc=dlhc+dlhs

dialogloc 1,dlhc,dlvc :dialogask CK(i),32 + 3 + 128,0,0,’’”
dlhc=dIhc+d[hs’.7

diaiogloc 2,dlhc,dlvc:dialogask Y(i,sc),32 + O+ 256,0,0,’’”
dialogloc 2,dlhc+20,dlvc+2 :dialogask mc,6,(S2260+i-sr),0, ”l”
dialogloc 2,dlhc+32,dlvc+2 :dialogask mc,6,(52290+ i-sr),O,”EY
dlvc=dlvc+dlvs
dlhc=dlh

next i

‘Conditional table movement buttons
dlvc=dlvc+dlvs’2 : dlhc=dlh+dIhs*.65
dialogloc O,dlhc,dlvc
dlhc=dlhcdialogloc 2,dlhc,dlvcdialogask mc,6,51010,0,”_&Up_”

dlhc=dlhcdialogloc 2,dIhc,dlvc+dlvsdialogask mc,6,51000,0,’’&Down”
dialogloc 2,dlhc-24,dlvc + dlvs/2:dialogask mc,6,51 030,0,’’&Back
dialogloc 2,dlhc + 24,dlvc + dlvs/2:dialogask mc,6,51020,0,’’ &Over”

‘Quant buttons
dlvc=dlvc-dlvs”l .S:dlhc=dlh
dialogloc l,dlhc,dlvcdialogask um(sc,9),3 +l28,O,O,''Fit_to: Linear Quadratic Cubic”
dlhc= dlhc + dlhsdialogloc 1,dlhc,dlvcdialogask Um(SC,l 0),3+ 128,0,0,’’Forced_i ntercept”

‘Editing/file buttons
dlhc=dlh+dlhs’1 .6dlvc=dlvc+dlvs’2
dialogloc O,dlhc,dlvcdialogask mc,6,50600,53000,’’ReCalc Options”
dlvc=dlvc+dlvs’1.l
dialogloc O,dlhc,dlvcdialogask mc,6,52400,0,” _E&xit_”

50400 dialogoff 14,0,50SO0

S0S00 fori=Oto LR-SR
dialogset 16,i*7+6

next
pos=12+(lr-sr)*7
if SR >0 then dialogset 8,POS else dia[ogset 16,POS
if SR+13<na then dialogset8,pos+l else dialogset16,pos+l
if SC>O then dialogset 8, Pos+2 eke dialogset 16,1Jos+2
if SC+ I <m then dialogset 8, Pos+3 else dlalogset 16, Pos+3
gosub S7000 ‘get X and Y values
gosub S7200 ‘and talc coeff etc.
gosub 57205 ‘set UP for display
gosub 57500 ‘and repaint display
dia[ogoff 20
onerror 52400
goto 50400

‘ Recalc
50600 gosub 57000

gosub 57200
gosub 57205
gosub 57500
goto 50s00
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‘ DOWn button
51000 dlalogoff -10

SR=SR+14 : LR=LR+14
if LR> Na-1 then LR = Na-1
goto 50200

LR=SR+13
goto 50200

‘Over button
51020 dialogoff -10

Sc=sc+l
if SC> m-1 then sc = m-l
goto 50200

‘ BaCk button
51030 dialogoff -10

Sc = SC-1
goto 50200

‘Choose file for row
52230 Cr= S~90t0 52250
52231 cr=sr+l:goto 52250
52232 cr =sr + 2:goto 52250
52233 cr=sr+3:goto 52250
52234 cr= sr+ 4goto 52250
52235 cr=sr + 5:goto 52250
52236 cr=sr + 6goto 52250
52237 cr=sr + 7goto 52250
52238 cr=sr + 8goto 52250
52239 Cr=sr + 990t0 52250
52240 Cr=sr + 10gOtO 52250
52241 cr=sr + 11 :goto 52250
52242 cr=sr + 12:goto 52250
52243 cr=sr + 13:goto 52250

‘select training spectrum from file selector
52250 temp = 0temp2 = O

ONERROR 52258
MENUFILE $temp, “Training Spectrum File Name? “,2
ONERROR 55200
LOADSPC $temp
onerror -1
gosub 52600 ‘scale and orient
gosub 57110if spcmatch =0 then dialogoff -Iodialogkill = I:gosub 57150
strname 3,temp2,$temp ‘basename
temp=o ‘lower case
strname 7,temp,$temp2
sname(cr) = temp
if nsubs(#s) >1 then gosub 52500
noshow
onerror 52258

52252 temp = 0temr12 = O
menufile $temp,’’”,3
onerror 55200
Ioadspc $temp
onerror -1
gosub 52600 ‘scale and orient
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gosub571’10ifspcmatch=Othen dialogoff-Iodialogkill=l:gosub 57150
onerror -1
mc=l:i=cr
gosub 56550
cr=cr+l
strname 3,temp2,$temp ‘basename
temp=o ‘lower case
strname 7,temD,$temp2
sname(cr) =temp
if nsubs(#s) >1 then gosub 52500
noshow
onerror 52254
LIoto 52252

52254 onerror-1
dialogoff -10
goto 50200

52258 onerror-1
ifdialogldll =lthendialogldll =O:goto 50200 ‘ifdialog ldlledrestart from scratch
goto 50500

‘lNsert
52260 Cr=SCg0t052280
52261 cr=sr+l:aoto 52280
52262 cr=sr+2:aoto 52280
52263 cr=sr+3:goto 52280
52264 cr=sr+4goto 52280
52265 cr=sr+5:goto 52280
52266 cr=sr+6goto 52280
52267 cr=sr+7:goto 52280
52268 cr=sr+8goto 52280
52269 cr=sr+9:goto 52280
52270 cr=sr+lOgoto 52280
52271 cr=sr+ll:goto 52280
52272 cr=sr+12:goto 52280
52273 cr=sr+13:goto 52280

52280 dialogoff -10
mc=l:i=cr
gosub 56550
90t0 50200

‘Delete at current location
52290 cr=sngoto 52310
52291 Cr=Sr+’S:90t052310
52292 cr=sr+2:goto 52310
52293 cr=sr+3:goto 52310
52294 cr=sr+4goto 52310
52295 Cr=Sr+590t052310
52296 cr=sr+6goto523’10
52297 cr=sr+7:goto 52310
52298 cr=sr+&goto 52310
52299 cr=sr+9:goto 52310
52300 cr=sr+lO:goto 52310
52301 cr=sr+ll:goto 52310
52302 cr=sr+12:goto 52310
52303 cr=sr+13:goto 523’ro

52310 dialogoff -10
mc=l:i=cr
gosub 56650
90t0 50200
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‘ Exit from main dialog
52400 dialogoff -10

dialogoff -20
viewonly “Quantbas.vwh”
ifshowplot=l then noshow
showplot=O
vlewtrace 1
gosub 57190 ‘autoscale and reorient
see
comp=sc ‘-
return

‘ + + + + + + +Subroutine to loading multifile and ask for subfile #
52500 dialogoff -10

dialogkill=~

dialogon “Multi-file detected”
print “The selected spectrum is a multi-foe and contains”
wlnt “multiDle sDectra. Choose the sub-file number to use.”
print ““
print “Sub-file range 1- “;nsubs(#s)
urint ““
rnc=’l

d&9jSk mC,’I,1 ,nsubs(#s),’’Sub-file to use”

dialogoff
string $sname(cr) = $sname(cr) +” #“ + mc
return

‘orient and auto
52600 if getxtypeO =1 and getlefto <getrighto then xfliP

if getxtypeo <>1 and getlefto > getrighto then xflip
setleft getffpo,getflpo:autoscale
return

‘++++++++++++++
‘ Options
‘++++++++++++++
53000 dialogoff -10

onerror 53300
dialogon “Load or Save PLS Swle Concentration File (cFL)”

dialogask mc,4,53100,53200, ”Save Load ExiV
dialogoff 10

‘Save to new name
53100 onerror 53110

menufile $cf Iname,’’save to CFL As “,1 +8
onerror -1
gosub 56700

53110 onerror -1
dialogoff -’10
goto 50200

‘Load button
53200 onerror 50200

menufile $cflname,”choose CFL file to load ‘.CFV
onerror -1
gosub 56800

53210 onerror -1
dialogoff 40
90t0 50200

‘Exit
53300 onerror -1

dialogoff -10
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goto 50200

‘Save to new name
,53210 temp = &string temp = “CUrrent_File_” + STEXT +” ‘ .CFV

onerror 50200
menufile name, $temD
onerror -1
reverse name: mc = indexO(name-92) : reverse name
mc=256-mc: temp=o: temD=name(mc,255) : mc=indexo(temp)
if temp(mC-4) <>46 then string $temp = $temp + “.CF~
TEKT=temtI
onerror 4
gosub 56700
goto 50200

‘Save button
‘53320 onerror -1

gosub 56700
goto 59010

‘Abort edits button
‘53340 onerror -1

goto 59010

‘RetUrn to editor button
‘53360 onerror -1

goto 50200

‘Error message - CFL file name
55200 dialogoff -10

onerror 50200
dialogon “WARNING!”
dialogloc 1,-100
PRINT “File bad or does not exist. If You choose to use this filename”
print “QuanBasic may not be able to find it when calibrating or running”
print “diagnostics.”
dialogloc 3,0

dialo9ask mc,4,52255,50200, ”oK cancel”
dialogoff

‘New Component
5650S ‘M=M+’I

DIM YTEMP(M,Na)
TRANSPOSE Y
ytemp = y
free y
dim y(m,Na)
y= ytemp
transpose y
free ytemp
return

‘New sample
56550 Na = Na + 1

DIM SNTEMP(Na,13), YIEMP(Na,M), cktemp(na)
FOR K= OTOI

SNTEMP(IO = SNAME(K)
YTEMP(K) = Y(K)
cktemrxld = ck(kl

NEKT K
S6555 SNTEMP(l+l)=32Ytemp(i +l)=Ocktemp(i+l)=0

IF l=Na-2 GOTO 56560
FORK= 1+1 TO Na-1
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SNTEMP(K+I) = SNAME(K)
YTEMP(K+I) =Y(KI
cktemD(k + 1) = ck(k)

NEKT K
56560 FREE SNAME, Y,Ck

DIM SNAME(Na,l 3), Y(Na,M), ck(na)
SNAME =SNTEMP: Y= Y1’EMPck=cktemp
FREE SNTEMP, YIEMP,cktemp
sr=int(sr/14)*14
lr=sr+13:if Ir>na-1 then Ir=na-1
return

‘Delete COmpOnent
56605 DIM YIEMP(M,Na)

TRANSPOSE Y
FOR K = O TO comp-1

YIEMP(Kl = Y(K)
NEKT K
IF comp = M COTO 56610
FORK =comp+l TOM

YTEMP(K-1) = Y(KI
NEKT K

56610 FREE Y
DIM Y(M-I ,Na)
Y = YTEMP
FREE YTEMP
TRANSPOSE Y
return

‘Oelete sample
56650 if na >1 then Na = Na-1 else return

OIM SNTEMP(Na,13), YIEMP(Na,M),cktem p(na)
FOR K = O TO l-l

SNTEMP(KI = SNAME(k?
YTEMP(K) = Y(K)
cktemp(ld = ck(k)

NEXl K
IF I= Na GOTO 56660
FOR K=l+l TONa

SNTEMP(K-1) = SNAME(KI
YTEMP(K-1) = Y(KI
cktemp(k-1) = ck(kl

NEXT K
56660 FREE SNAME, Y, ck

DIM SNAME(Na,l 3), Y(Na,M),ck(na)
SNAME = SNTEMP: Y = YIEMPck= cktemp
FREE SNTEMP, YTEMP, Cl(temp
if sr> na-1 then sr= na-1
sr=lnt(sr/14) *14
lr=sr+13:if Ir>na-1 then Ir=na-1
return

‘+++++++
‘Save to filename in CFLNAME Subroutine
56700 n= na-sum(ck) : i= indexO(memo)

if sum(neg(memo(o, i-1) = 32)) = i or sum(memo) = O then string memo = “PLSPIUS Calibration File”
OPEN “C”,#l,$Cflname
PRINT #l, M;” =NUMBER OF COMPONENT”
PRINT #1 .N:” = NUMBER OF SAMPLES
PRINT #l:$rnemO
FOR I= O TO M-1

PRINT #1 ,$CNAME(I)
NEKT I
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TEMP=32
FOR I=OT08

TEMP(I*8)=49+I
NEXl I
TEMP(72) = 49:TEMP(73) = 48
tempo
PRINT #1 ,$TEMP
PORTOUT -30,8
FOR I = OTONa-1

If ck(l) = 1 then temp = Otemp(l ,258) =sname(i):temp(o) = 42

If ck(i)=l then print #q,$temp
if ck(i) = O then PRINT #1 ,$SNAME(I)
IF M=l THEN J= OGOTO 58708
FORJ =OTO M-2

PRINT #1, Y(I,J), ””;
NEXT J

56706 PRINT #1, Y(I,J)
NEXT I
CLOSE #l
return

‘+++++++
‘Load CFL frOm TEXl rOUtine
56800 free m,n,na,cname,sname, cl(,y,sc,srw=o

‘ ON ERROR 52010
OPEN “O”,#l,$Cflname
ONERROR -1

‘ temp=O:temp=TEXT ‘IWIOW path from CFL file

‘ reverse temp:mc=indexO(temp-92) :reversetemp
‘ mc=256-mc: i=lndexo(temp): TEXT=O: TEXT= temp(mc,i-1)

‘ plotbox .03,0.03,.97,.09,3,5
‘ printhue yellow: prlntloc .05,.045: printfont 8,2,10,0, ”Arial”
‘ PRINT “Reading calibration information - pIease wait.”

‘ ONERROR 52020

‘ First calculate the actual number of calibration samples
INPUT #’l,” “, M
INPUT #’l,” “, N
INPUT #l,” “,$temp
OIM Cname(M,l 5) ‘COMPONENT NAMES
FOR I = O TO M-1

INPUT #1 ,“ “,$cname(l)
NEXl
INPUT #’l,” “,$TEMP
1=0
dim tck(10000) ‘nO more than 10,000 samples!

onerror 56850
56820 INPUT #l,” “,$temp

if temp(o) = 42 then tck(i) = 1 ‘If started, set check flag

FOR J = O TO M-1
INPUT #1, OUMM~

NEXT J
i=i+l
goto 56820

56850 onerror -1
NA=I ‘Actual samples
‘if n>na or na<l then goto 52100
OPEN “o”,#’l ,Scflname ‘Reset file pointer
dim ck(NA)
ck=tck ‘Check arrav
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free tck

‘Now read real data in
INPUT #l,” “, M
INPUT #’l,” “, N
INPUT #l,” “,$memo
ONERROR -1
DlMSname(NA,13) ‘TRAINING SPECTRA FILENAMES
DIM Y(NA,M)

FOR I = OTO M-I
INPUT #l ,“ “,$Cname(l)

NEXT
INPUT #l,” “,$TEMP
FOR I = O TO NA4

INPUT #l,” “,$sname(l)
if ck(i)=l then temp=sname(i):sname(i) =temp(l,255)
FOR J = O TO M-1

INPUT #1, DUMMY
Y(I,J) = DUMMY

NEXl J
NEXT I
CLOSE #1
if na<13 then LR=na-1 else LR=SR+13
ref = 0
mm=m+ref
mref - ref
comp=o

‘Kill urn when loading cfl
free urn
dim UM(m,20)
transpose urn
urn(o) =-999999
urn(l) =-999999
urn(3)s -999999
urn(4) =-999999
urn(6) =-999999
urn(7) =-999999
transpose urn
noshownoshow
showplot =0

56870 temp = O:temp = sname(o)
gosub 57180 ‘Ioadspc
if SPCOK = O then return
gosub 57190 ‘orient and autoscale
return

‘+++++++++++++++ ++++++++++++
‘ Will get all SPeCtrUm X ValUeS and Concentration y ValUeS and stick them in
‘ Xk and Yk
‘++++++++++++++++ +++++++++++
57000 DataOK=O

free yk,xk
if caltyp = 2 then ns = na-sum(ckl else ns = 1
if ns = O then string message,”No Data Specified”:goto 57050
dim yk(m,ns),xk(m,ns)

crow =0 ‘row counter
if caltyp <2 then goto 57010
for i=o to ma-l

If ck(i) = 1 then goto 57030
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temp=o:temp=snameli) ‘load SPC and abort if error
gosub 57180
;f SPCOK = O then goto 57280
onerror -1

57010 if ref = fake then goto 57020

comp=m
gosub 41000
if rdefined = false then goto 57290
if um(comp,8)>l then refva[=area else refval= tleigtlt

57020 for j= 0 to m-l
comp=j
if caltyp = 2 then Yk(j,crow) =Y(i,j)
qosub 41000
~ rdefined =false then goto 57300
if um(j,8)>l then samval=area else samval=tleigtlt
If ref = 1 then samval = samval/refval
Xk(j,crow) = samval

next j
if caltyp <2 then goto 57040
crow= crow+ 1
noshow

57030 next i
57040 OataOK= 1
57050 return

‘ + + + + + + + Verify current and previous spectral range and point spacint subroutine
57110 spcmatch = O

if f p < >9etffD0 then string message= “Frecluency of firSt data Doint’’:goto 57120
if 1P<> 9etflp0 then string message= “Freciuency of laSt data Doint:goto 57120
if xtwe <> getxtyDeo then string message = “X unit tYIJe’’:9OtO 57120
if ytype <> getytype(l then string message= “Y unit tYIJe’’:9oto 57120
if interval<> (lP-f tY/(nDts(#s)-1) then string message = “Oata Doint sDacing’’:goto 57120
sDcmatch = 1

57120 return

‘ + + + + + + +save range and spacing info to verify pred sDectra cover same ran9e and res and dtwes
57130 transpose urn

cmax=max(um(o))
cmin = mln(um(o))
fori=l to7

if i=2 then next
if i=5 then next

if maX(umfi)) > Cmax then cmax= max(um(i))
if min(um(i))<cmin then cmin=min(um(i))

next
transpose urn
cmax=freq(#S(cmax))
cmin = freq(#s(cmin))
if fp>[p then mfp=cmaxmlp=cmin
if Ip>fp then mfp=cmin:mlp=cmax
mlnterval = (mlp-mf p)/((npt5(#s(mfp, mlp))-1))
mxtype=xtype

mywpe=ytype
return

‘+ + + + + + +verify spectral range and spacing for prediction
57140 mthmatch = O

if f D > ID then goto 57144
if mfp <fp then string message= “Spectral range of method exceeds spectral range of spectrum’’:goto 57148
if mlp > 1P then string message= “SpeCtml range of method exceeds spectral range of spectrum”:goto 57148
goto 57146

57144 if mf p > fp then string message= “SpeCtKl range of method exceeds SpeCtral range of spectrum’’:goto 57148
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if mlp < 1P then string message= “SpeCtral range of method exceeds spectral range of Spectrum”:goto 57148
57146 ifm~pe< >wpethen string message= ''Xunit wpe'':goto57l48

if mytype <> ytype then string message= ‘“Yunit tYt)e’’:90t0 57148
ifabs((interval-mintervaO/mintervaO>.01 then string message =" Datapoint sDacing does notmatch method'' :goto

57148
mthmatch=l

57148 return

‘ + + + + + + +Warn the user that range/spacing of new SPC does not match
57150 onerror 57152

dialogon “Warning”
print “The spectrum you have just chosen: “;Stemp
print “does not match the original model spectrum in the following wayr
print ““

Drint $messa9e
print ““
print “Be aware this may cause errors in quantitation or preven~
print “the use of this spectrum in the quantitationfl
print ‘“
dialogask mc,4,571 52,57152, ”_&OK_”

dialogoff
57152 onerror-1

return

‘+ +.++++ +Load SPC file subroutine
‘ pass filename in temp
57180 SPCOK = O

mc=indexO(temp-35) ‘old LC multifile convention?
if nlc<256 then temp(mc-l)=o ‘If so cut out the mf number
on(?rror 57185
LOADSPC $TEMP ‘load the file
if n?c<256 then temp2 = 0temt12 =temp(mc + 1,255):string $temp2,-2oloadspc #v ‘goto sub#
SUCOK=I

571 8!5 on error -1
return

‘ + + + + + + +orient and autoscale SPC subroutine
57190 if getsf Oeo = O then goto 6270D ‘if no SPC disaster

if getxtypeo = 1 and getleftO <getrighto then Xf lip
if getxtypeo <>1 and getlefto > getrighto then xf lip
set]eft getffpo,getf[po:autoscale
fp ~=getffpo:lp=getflp
Interval = (lp-fp)/(npts(# s)-1)
xtype. 9etxtype0

;~~;n= 9etwweo

‘+++++++++++++++ +++++++++++
‘ Tak(?s Yk and Xk values and calculates coeff matrix and regression statistics
8for component sc
‘++++++++++++++++ ++++++++++
‘ Update graph
57200 CalibOK=O

if llataOK = O then return
sorder = um(sc,9) + 2
if um(sc,lO)=l then sorder=sorder-1
if m<= sorder then string message,”Not Enough Data Points’’:goto 57202
‘Crt?ate local matrix variables for performing the regression.

free coeff Matrix, tempMatrixl, xMatrix, yActual,yestimate
dim coeffMatrix(sorder, 1) ‘column matrix of coefficients

dimtemPMatrixl(sorder, sorder) ‘temporary square matrix
dim xMatrix(sorder, ns) ‘matrix of X-ValUeS raised to varying powers MAO, x-l, X“2, . ..)
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dim yActual(ns,l) ‘column matrix of actual Y-values
dim yEstimate(ns,l) ‘column matrix of estmate y values

‘Fill the X-matrix with x-values raised to varying powers 0?0, XAI, XA2, ...).
for power = O to (sorder -1)

if um(sc,lo) = O then xMatrix(tIower) = Xldsc)” power
if um(sc,lo) = 1 then xMatrix(power) = Xk(sc) A (power + 1)
if um(sc,lo) = O >1 and power = O then xMatrix(power) = xMatrix(Dower) + neg(xMatrix(power) = O)

next power

‘Perform the regression.
setzero 0
tempMatrixl = xMatrix [#T] xMatrix
onerror 57202
string message,’’Non Insertable Matrix”
invertdo tempMatrixl
onerror -1
yActual = Yk(sc)
coeffMatrix = tempMatrixl [#l (xMatrix [#l yActual)

‘Calculate r-sauared.
rsquared = -999999

YEstimate = xMatrix [T#l COeffMaWh
yAverage = sum(y~ctual) / ns

Strin9 messa9e,”lnvalid Concentration values”
Oner~Or 57202
rsquared = sumd2(yEstimate, yAverage) / sumd2(yActual, yAVerage)
onerror -1
string message,”OK”
CalibOK=l

57202 onerror -1
return

‘set up for display
‘Store peak calibration quantities and responses into temporary arrays.

S7205 if calibOK=O then return
maxQuantity = max(yActual) ‘largest calibration quantity
minQuantity = min(yActual) ‘smallest calibration quantity
maXReSpOnSe = maX(Xk(SC)) ‘largest calibration response
minResponse = minuk(sc)) ‘smallest calibration response

‘blculate ranges for the quantities and responses from their maximum and minimum values.
responseRange = maxResrIonse - minReslIonse
quantityRange = maxQuantity - minQuantity
If responseRange = O then String message,’’lntensity =O:goto 57250

be O
‘response range is not allowed to

if quantityRange = O then quantityRange = 1 ‘qUantiw range is not allowedto be O

‘Setup the axis limits so that each range covers 71% of it’s corresponding axis.
leftX = minResponse - reSpOnSeRan9e ● 0.2
rightX = maXReSpOnSe + responseRange ‘ 0.2
toi3Y = maxQuantity + quantityRange * 0.2
bottomY = minQuantity - quantityRange “ 0.2

bottomy = minResponse - responseRange ‘ 0.2
topy = maxResponse + responseRange ● 0.2
rigtltx = maxQuantity + qUantitvRange * 0.2
Ieftx = minQuantity - quantityRange ‘ 0.2

‘Create a temporary array of X-values for calculating the calibration curve.
fillbeg bottomy
fi[linc (topy-bottomy)/1023 ‘allow for’1 024 points or X-values
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free temparrayl,temparray2 :clim temparrayl(1024),tem parray2(lo24)
tempArrayl = fOl(tempArrayl)

‘Create a trace in memory for storing the calibration curve.
if showplot=l then goto 57210
newspc calCurve(l 024,128)
newslot=getsfileo
oldslot=newslot+l
showplot=l

57210 if getffpo > getflpO thefl XfliP ‘flip traCe around if necessary
setffp bottomy, topy
string “Absorbance”, -18
string “Concentration”, -16

‘BaSed on the calibration model, jump to the appropriate code and calculate the curve.
57220 ‘goto (57220 + sorder)

‘Ulcu[ate normal regression function.

if um(sc,l O)= 1 then goto 57222
57221 temparray2 = coeffmatrix( O)

for coefficient = 1 to (sorder - 1)
temparray2 = temparray2 + (f Ol(temparray2) A coefficient) “ coeffmatrix(coefficient)

next coefficient
goto 57250

‘Calculate regression function using a forced zero intercept.
57222 temparR3y2 = O

for coefficient = O to (sorder - 1)
temDarray2 = temparray2 + (f Ol(temDarray2)’ (coefficient + 1)) * coeffmatrix(coefficientl

next coefficient

57250 onerror -1
#s.x=temparray2
#s.Y = temparrayl
return

‘+ + + + + + +Some error handling

‘ ErrOr on loading sDectrum
57280 i= na-1 ‘clear looD

next i
string message = “Invalid Spectrum”
return

‘ Undefined reference
57290 i = na-1 ‘clear loop

next i
If caltyp=2 then noshow
string message = “Undefined Reference Region”
return

‘Undefined region
57300 j= m-l ‘clear looPs

next j
i= na-1
if caltyp=2 then noshownext i ‘<dk> added conditional next i 06/08/94
string message = “Undefined Region”
return

,, . . . . . . . . . . . . . . . . . . . . . . . ● * * *,,.**.,* . . . . . . . . .

‘DisPlaY/RePaint Routine for Calibration Curve
.. . . . . . . . . . . . . . . . . . . . . . . . ,, . .,,.,,.., . . . . . . . . .
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‘Create empty display box with grids ri.e. no calibration curve).
57500 ‘blank NAVY ‘clear the display and set the background color to navy

‘blankbox ‘blank the display box
‘axes 1 ‘draw the blank display box and the axes

if ~libOK= O then blankboxreturn

‘scale and display calibration curve.
57520 Viewtracel

setieft Ieftx, rightX
setmin bottomY, topY
see

‘ edisplay
‘ edisplay

axes 1

‘OiSPlaY Calibration points for calib

crow =0
xrng=abs(getiefto-getrighto) ‘Plot numbers
yrng = abs(getmaxo-getmlno)
printhue black,grey,o
printfont 6,2,9,0,’’Arial”
for i=O to na-1

if cldi) = 1 then goto 57522
cx=neg((yactual(crow)-getleftO)/xrng)+O.005: cy=neg((xk(sc,crow)-getminO)/yrng)+O.022
if i+l>=l Othencx=cx+O.005
if !+1> =100 then CX=CX+O.005
printloc CX,CY: print i+ 1
crows crow +1

S7522 next

‘Print the first 4 calibration coefficients in Arial 9 pt boldface.
a=ob=o:c=od=o
mc=o
ifum(sc,l O)=l then goto 57525
a =coeffmatrix(mc)
mc. mc+l
if mc>sorder-1 then goto 57530

57525 b=coeffmatrix(mc)
mc=mc+l
if mc> sorder-1 then goto 57530
c=coeffmatrix(mc)
mc=mc+l
If mc> sorder-1 then goto 57530
d = coeffmatrix(mc)

57530 return

‘OiSIJlaY calibration points for predict
57600 crow=o

vlewtrace 1
setleft IeftX, rightx
setmin bottomY, topY
viewedit 0,2,4, getsf[le0
see
axes 1
xrng = abs(getlefto-getrighto) ‘Plot numbers
yrng = abs(getmaxO-getmi nO)
printhue black,grey,o
printfont 6,2,9,0, ”Arial”
for 1=0 to na-1

if ck(i) = 1 then goto S7622
cx = neg((yactual(crow)-getlefto)ixrng) + 0.00S : CY= neg((xk(comp,crow)-getminO)/yrng) +0.022
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if i+l>=l Othencx=cx+O.005
if i+l> =100 then CX=CX+O.005
printloc cx,cy: print i+ 1
crow = crow+ 1

57622 next

printtwe blue,grey,o

Cx= -.01 :Cy =-.9
printloc cx,cyprlnt $cname(comp)
printfont 6,2,9,0, ”wingdlngs”
cx= neg((yp(comp)-get[eftO)/xrng) + .01 5:CY = neg((x(comp).getm inO)/yrng) + .022
printhue blue, grey,o
printloc cx,cyprint “u”

plotset 1
cx= (yp(comp)-getleftO)/xrng:cy = (x(comp)-getminO)/yrng
penurxplot 0,cy,blue,2:plot cx,cy,blue,2:plot cx,cy,blue,2:plot cx,0,blue,2
return

‘ If error exit through here
59000 v= 99

‘ If returning ok, exit through here
59010 free tltle,name,sc,sr,lc, na,dlv,dlh,dlvs, d[hs,dlhc,dlvc,ckcnt

free ofp,olp,fp,lp,onp, np,j,k,m,n,cname,sname, ck,y,tck,dummy, memo
return

‘+ + + + + + +Onpaint routine for calibration
59500 see

gosub 57200
gosub 57500
return

‘“*’**’*External Procedure call
‘ Take current #s and return raw values for all components in Yp
‘ Ar9UmentS methodname(string), ReDortOption,FileOption, PrintOption
‘RepOtiOptiOn = O display results and data to screen, ‘1= resuits only, 2= nothing to screen
‘F OeO@ion = O don’t save, 1 = save to SPCNAME.RPT
‘PrintOption=O no print 1 = print to printer
‘verbose= 1 give all errors in a dialog box

‘External entry point
60000 procedure tmethname(256), RepotiOption,HleOption, PrintOption,verbose

_v=o ‘initialize error
gosub 5 ‘allocate
methname = tmetkmame
ExtCaO=l ‘call was external

‘Internal entry point
60050 onerror -1

onpaint 0
if ReportOption <>0 and PrintOption = O then goto 60100
viewonly “QBpred.mvh”

60100 call=l
if getsfileo = O then _v = 4goto 62700
if extcall=l then gosub 3310 ‘load method
If extCaO =‘1 and methloaded = O then _v = 2:goto 62700
if extcall = 1 goto 60160

‘Load spectrum if not in memory
if getsfileo< >0 then goto 60150
temp=o
menufile temp,’’choose New Spectrum “ .SPC”
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gosub 57180
if SPCOK=O then goto 62700
if nsubs(#s) >1 then gosub 63000 ‘multi-file?

‘Choose method
60150 gosub 3300 ‘choose method

if methloaded = O then goto 62700
60160 gosub 57190 ‘get spc range/orinetation

gosub 57140 ‘does in match
if caltyp< >2 and ReportOption=O then viewedit -1,1
if caltyp <>2 and PrintOption = 1 then viewedit -1,1
see
If verbose=o and mthmatch =0 then _v=3:goto 62700
if verbose= 1 and mthmatch = O then gosub 5715090to 62700
if goodcal =0 then beerxbeep:goto 62;00
gosub 62000 ‘extract values from current #s

‘NOW get predicted reSUltS in YIJ
free Yp:dim yp(m)
if caltyp=2 then gosub 62100
if ca[typ =‘1 then gosub 62200
if caltyp=O then YP=X

‘Do rerIOrt
if fileoption = 1 then gosub 62600
if printoptlon =1 then gosub 62550
if reportoption <2 then comp = O:goto 62400
_v=l
goto 62700

‘ + + + + + + +Get spectrum X ValUeS fOr all Components and retUrn in X
62000 free xdim x(m)

if ref = false then goto 62020
comp=m
gosub 41000
if rdefined = false then beep:goto 62700
if um(comp,8)>l then refval=area else refVal= height

62020 forj=o to m-l
comp =j
gosub 41000
if rdefined = false then beetx62700
if umLi,8) >1 then samval =area else samval = height
if ref = 1 then samval = samval/refval
xrj)=samval

next j
return

‘+ + + + + + +for multipoint calibrations predict all components return in YP
62100 free rsquaredp:dim rsquaredp(m)

free xmatrix,coeffMatrix
for i= O to m-l

sorder=um(i,9)+2
if um(i,lo)=l then sorder=sorder-l
dim xMatrix(sorder, 1)
dim coeffMatrix(sorder, 1)

for j =0 to sorder-1
coeffmatrix(j,o) = um(i,j + 1 1)
if um(i,lo)=o then xMatrix(j) = X(i)’ j
if um(i,lo)=l then xMatrix(j) = X(i)” (j + 1)
if Um(i,lO) = O >1 and j = O then xmatrixO) = xmatrix(j) + neglxMatrix(j) = O)

next j

YPfi) = XmatriX IT#l coeffmatrix
rsouaredu(i)= um(i,ll+sorder+l)
free xma~rix,coeffrnatrix
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next I
return

‘ + + + + + + + get coeff and xmatrix of selected comp to view plot
62150 free xmatrix,coeff Matrix,yactual

i=comp
sorder=um(l,9)+2
If um(i,lo) = 1 then sorder=sorder-l
dim xMatrIx(sorder, 1)
dim coeffMatrix(sorder, 1)
for j =0 to sorder-1

coeffmatrix(j,o) = um(i,j + 1 1)
if Um(i,lO) = O thefl xMatrix(i) = x(i)’ j
if Um(i,l O)= 1 then xMatrix(i) = x(i)’ (j + I)
if um(i,l O)= O >1 and j = O then xmatrix(j) = xmatrix(i) + neg(xMatrix(j) = o)

next j
dim yactual(ns)
yactual = yldi)
return

‘+ + + + + + +for SP calibration prediction
62200 transpose urn

Yp =X’(um(l 1)/um(12))
transpose urn
return

‘ + + + + + + +ROUtine to display report
62400 onpaint 62900

If showplot = 1 then setfile oldslot ‘make sure we point to data when entering
dlv=4 ‘initial vertical
dlh=-100 ‘initial horizontal right
dlvs=12 ‘vertical spacing
dlhs=80 ‘horizontal spacing
dlhc= dlh ‘current horizontal
dlvc = div ‘current vertical
gosub 62480 ‘fill in header
if caltyp=2 then sp=dlhs’.55 else SP=O
if showriot = 1 then setfile newslot

‘ Main Predict report dialog

v=keyboard(2) ,?????

dialogon “QuantBasic Repo~
dialogloc I,dlhc,dlvc
print “Quant Type “;$temp

dialogloc I,dlhc+dlhs*l +sp,dlvc
print Stemp3
dlvc=dlvc+dlvsdlalogloc I,dlhc,dlvc
print “Method: “;SMethname
dlvc=dlvc+dlvsdialogloc l,dlhc,dlvc
print “sample “;$temp2

d[vc=dlvc+dlvs= l.2:dialogloc 0,dlhc+20,dlvc
‘dlalogask name,2,20,20,”Analyst”
dlvc=dlvc+dlvs’1 .2:dialogloc 0,dlhc+20,Ulvc

‘dialogask temp5,2,20,20,”Sample ID”

dlvc=dlvc+dlvs’1.5
dlhc=dlh:dialogloc l,dlhc,dlvc+dlvs’.7 :print “Component”
dialogloc l,dlhc+dlhs’1.l, dlvc+dlvs*.7print “Concentrations”
if caltyp=2 then dialogloc l,dlhc+dlhs*l .8,dlvc+dlvs”.7 :print “R-Squared”
divc=dlvc+ d[vs”’S.8
for l= 0 to m-l
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dialogloc 1,dlhc,dlvcprint $cname(i)
dialogloc I,dlhc+dltls”l.l, dlvcprint VP(O
if caltyp=2 then dlalogloc l,dlhc+dlhs’1.8, dlvcprint rsciuaredp(i)
dlvc=dlvc+d[vs

next i
dIvc=dlvc-(12”(m +l)+10)
dlvc=dlvc+dlvsdlhc= dlhc-5dialogloc l,dlhc,dlvc-dlvs
dialogtxt 3,145 +sp,(12’(m +1)+ 10),’’ResulW

dlvc=dIvc+d[vs”.6 :dialogloc I,dlhc,dlvc
dialogtxt 5,145 +sP,I,””
dlvc=dlvc-dlvs-l .2
dlhc=dlhc+dlhs”l.l: dialogloc I,dlhc,dlvc
dialogtxt 5,’S,(12”(m +l)+6),””
if caltyp=2 then dialogloc l,dlhc+dlhs’.7, dlvcdialogtxt 5,1,(12 *(m+l)+6),””
print ““
dlvc=dlvc+(12-(m +l)+16):dlhc=dlh: dialog[oc 3,0

if ReportOption=O and m>l then dialogask mc,4,62420,6243 O,''Print Save Wew_Nefi ExiV
if ReportOption=l 0rM=lthengOt062421
‘if ReportOption=l Orm=l then dialogask mc,4,62420,62421, ”Print Save Exit”
if extcall = o then dialogloc 3,0dia[ogask mc,6,62460,62470,’’New_&Spectrum NeW_&MethOd”

62410 if RepoWOption=O then diaIogoff 10+4,0,62412 else dialogofflO+4

62412 ifcaltyp<>2 then goto 62414
viewtrace 1
calibOK = 1 :gosub 62150gosub 57205 :gosub 57600
viewtrace 2
setfile oldslot
gosub 57190 :gosub 41000:gosub 43000
setfile newslot
90t0 62410

62414 Viewtrace 1
gosub S7190:gosub 41000:gosub 43000
goto 62410

‘ Print
62420 gosub 62550

goto 62400
62421 goto 62430
62422 90t0 62450
‘ save
62430 gosub 62600

goto 62422
‘goto 62400

‘view next
62440 comp=comp+l:if comp>m-1 then comp=o

sc=comp
gotO 62412

‘End
62450 _V = 1

90t0 62700

‘ new SPC
62460 dialogoff -10

onpalnt 0
if showplot = 1 then setfile newslotnoshowshowplot = O
temu=o
One;rOr 62468
menufiie temp,’’Choose_New_Spectrum * .sDc”
onerror -1
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gosub 57180
if SDCOK= O then goto 62468
if nsubs(#s)>l then gosub 63000 ‘multi-file
setf Oe getsfileo + 1 :noshow ‘kill old
viewtrace 1

62468 onerror -’l
viewonly “qbpred.vwh”
goto 60160

‘ new method
62470 dialogoff -10

orwaint O
if showplot = 1 then setfile newslotnoshowshowplot = O
goto 60050

‘-----SUB fill in header
62480 if caltyp =0 then string temp = “RaW ValUeS”

if caltyp=l then string temp=’’single Pointi
if caltyp=2 then string temp=’’Multipoint”
string temp3,getsname
strname 7,$temp2 = $temp3
for i= O to m-l

temp3s cnameo)
mc=indexO(temp3)
temp3(mc,13)= 32
temp3(14) =0
cname(l) = temp3

next
V= c[ock(-7)*(2’20) + cIock(-6)’(2”1 6) + clock(-5)*(2”1 1) + clock(-4)”(2”6) + clock(-3)
string temp3,-55
return

‘++++ +++ Print RetJort
‘ JUSt text
62500 dialogoff -10

orintline 1
onerror 62590
Iprinton
onerror -1
print “QuantBasic RepOW”
print “Quant Type “;$temp,$temp3
print “Method: “;SMethname
print “Sample ‘;Stemp2
print “AnalYSk “;$name
print “Sample ID “;$temp5
if ca]typ <>2 then urint “Component”,’’Concentration”
if caltyp = 2 then print “Component’’,”Concen’’R’’R-Squared”
for i= 0 to m-l

if ca[typ <>2 then print $cnamem,wo)
if caltyD = 2 then Drint Scname(O,yD(O,rscmared pO)

next i
Iprintoff
return

‘ Print all
62550 onpaint -1

dialogoff -10
onerror -1

‘loop
for comp = o to m-l

sc=comp
If caltyp <>2 then goto 62570
viewtrace 1
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calibOK = 1 :gosub 62150gosub 57205 :gosub 57600
viewtrace 2
setfile oldslot
gosub 57’190gosub 41000 :gosub 43000
setfile newslot
goto 62570

62570 printline’1
printhue black
printfont arial,normal,10
gosub 62480 ‘fill in header
XIOC=.05
yloc=.9
yinc= .025
xinc=.1
onerror 62595
if comp>O then Iprinton -I:goto 62575

if extcall=o then [printon else Iprinton -1
62575 onerror -1

pot-tout -41,1
gosub 62900
portout -41,0
printloc xloc,ylocyloc=yloc-yinc
print “QuantBasic RepOtW
printloc xloc,ylocyloc=yloc-yinc
Drint “’r
~rlntloc xloc,ylocyloc=yloc-yinc
print “Quant TYPe “;$temp,$temp3
printloc xloc,ylocyloc=yloc-yinc
print “Method: “;$Methname
printloc xloc,ylocyloc=y loc-yinc
print “Sample “;$temp2
printloc xloc,ylocyloc=yloc-yinc
print “AnalySt “;$name
printloc xloc,ylocyloc=yloc-yinc
print “Sample ID: “;$temp5
Drintloc xloc,ylocyloc=yloc-yinc
print ““
printloc xloc,ylocyloc=yloc-yinc
if caltyp <>2 then print “component’’,’’Concentrations”
if caltyp = 2 then print “Component’’,’’Conce,’’,’’R-Squared”
for i =0 to m-l

prlntloc xloc,ylocyloc= yloc-yinc
if caltyp< >2 then print $cname(i),yp(i)

if caltyp=2 then print $cnarne(i),yp(i),rsquaredp(i)
next i

Iprintoff
62590 next comp

comp = O:sc = 0
onpaint 62900
onerror -1
return

62595 onerror -1
comp = m-l ‘clear loop on error
goto 62590

‘++++ +++ SaVe RelIOrt
62600 dialogoff -10

string directory, GETDIR
string _path, SETDIR

string SWHC_name = $_name + “IR.RPT”
strname 3, Stemp4 = Stemp2
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String $WHC_run = $_namel

gosull 62480 ‘fill in header

onerror 62607
open “0,#1 ,SWHC_name
close #l
onerror -1

62606 open #1 ,$WHC_name
seek #1,-0
WHC_time = temp3(10,17)
if WHC_time(4) = 32 then string WHC_time = “” + SWHC_time
t)ortout -30, 12
~rlnt #l ,$WliC_time,” ‘;$WHC_run, ””;

for i =0 to m-f
print #l,ytXi),a’”;

next i
print #l,””
close f~
Dortout -30,16
goto 62610

62607 onerror -1
portout -30, 12
open “C”,#l, SwHC_name
print #l,”TIME”,” “;”RUN ID”,” “;
for i=o to m-l

WHC_temp = cname(i)
Drint #l,$WHC_temD,””;

next i
print #l,””
close #l
PortOut -30, 16
goto 62606

62610 string directory, SETDIR
return

‘+ + + + + + +Exit through here
62700 onesc -1

onpaint -1
onerror 62710
if showplot = 1 then setfile newslotnoshow
dialogoff -10
vieti-race 1 :autosca]e
onerror -1

62710 if EXtCall = O then end eke free: return

‘+ + + + + + +onesc global error handler
62800 dialogoff -1 O:dialogoff -20 ‘just in case

if v = -27 then goto 62700
if ExtCa[l =‘1 then goto 62700
onesc -1
dialogon “Error!”
print “An unrecoverable error has occurred”
print “Error Numben “;v
print ““
print “Click OK to reStart QuantBasic or Quit to end”
wrlnt “m
tiialogask mC,4,62850,62700, ”oK Quit”
dialogoff

62850 if Showplot = 1 then Setfile newslotnoshow.showplot = O
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goto ‘1

‘ Repaint
62900 see

if reportoption <>0 and printoption = O then return
if caltyp <>2 then goto 62914
viewtrace 1
gosub 57600
viewtrace 2
setfOe oldslot
setleft getffpo,getflpo
if getffpo<getflpo and getxtypeo=l then xflip
gosub 43000
setfOe news[ot
return

62914 Viewtrace 1
gosub 43000
return

‘ Handle multifile load
63000 dialogon “Multi-file detected”

print “The selected spectrum is a multi-file and contains”
print “multiple spectra. Choose the sub-file number to analyze.”
print ““
print “Sub-file range: 1- “;nsubs(#s)
print ““
mc=l

dialogask mc,l,’l,nsubs(#s),’’Sub-fOe to analyze”
vrint “m
dialogoff
string $temp=$temp+” #“+mc
Ioadspc #mc
return

,, ., ..,,....+ . .****,***,* ● *,***,*

‘QUANTBASIC.AB internal documentation
,, ,”..,..,,.. **.**..***** ● *******

65000 ‘Code beyond here ignored by interpreter

MRU History

3/15/94 V1.00C Intitial release
06/08/94 Vl.OICi <DK>fixed problem when manually defining regions values for baseline

did nOt 9et calculated as values in urn were not geting initialized
Fixed problemwhen savingmethod got a no for when encountered a next
for caltytI <2 when encountering error
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H.3 SPFTIRII.AB

‘Authoc CUOng VO
‘Simple continuous aUtOSCatl program w/ quantbas ana]yses

‘note quantbas.ab has been modified for continouse operation
‘and renamed to juanbas.ab.
‘saves .SPC trace files and *.RPT files to date name coded under
‘FTIR directory.
‘8/28/95 User now inputs #of igrams to save in the last line of
‘param.inp user file.
‘8/30/95 Network awareness, saves trace files and report file locally
‘(i.e. C\FTIR) when network drive is not available.
‘11/3/95 Remove drive letter dialog promp. Remote drive letter
‘is now assigned to D:

free”
free _path,_name,drive,_namel
dim FTlR_name(72), chk_rpt(60), _path(60), _name(5), _namel(3), id (8)

dim commandl (40), command, command, fname(60), save_igram(2)
dim con path(40), Cfile(12), bfile(8), metfi[e(l o), drive(2)
dim local_path(80), host_path(80), command4(loo), command 5(100)

rem open the configuration file
open #l ,“c\win_ir\conilparam. inp”

input #l,” “,$conpath
input #lr” “,$cfile
input #l,” “,$ bfile
input #l,” “,$metfile
input #1 ,“ “,$save_igram
close #l

del_igram = save_igram(o) -48
CNT = 1

string fname = $conpath + Wile
string command3 = “cparms” + $fname
driver command3
command3 = O

Strin9 command3 = “CparmS back=” + “C\ftest\backV + Sbfile
driver command3
command3 = O

rem The next five lines were rem out to remove dialog box.
rem The dialog box is used to promp for DRIVE letter.
‘ onerror 5
‘ dialogon “ENTER DRIVE LETTER TO SAVE DATA”

~ dialo9ask $drive,2,2,2,”DRlvE To SAVE AS”
dialogoff

8 5 onerror -1
rem The privious five lines replace with the next line.

string drive = “D”

rem Create X\FTIR dir at host Xs drive IX = D)
string commandl = “command.com /c md “+ $drive + “:\FTIR”
dos $commandl
see
commandl = O

rem 8/30/85
rem Create C\FTIR dir at local drive

string commandl = “command.com /c md C\FTIR”
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dos $commandl
see
commandl = O

rem end

10 _names 0
run s o
YEAR = clock(-7)
YEAR = YEAR -1990
_name(0) = YEAR + 48
MONTH = clock(-6)
month2 = int(MONTH/1 O)
monthl = MONTH - (month2*10)
_name(l) = month2 + 48
_name(2) = monthl + 48
OAY = clock(-5)
day2 = int(OAY/10)
dayl = OAY - (day2*10)
_name(3) = day2 + 48
_name(4) = dayl + 48
PREOAY = OAY

rem create today’s dir at host drive
string commandl = “command.com /c md “+ $drive + “:\FTIRV + $_name + “IR”
dos $commandl
see
commandl = O

rem check to see where today.rpt file exist
string _path = “C\FTIRY
string chk_rpt = $_path + $_name + “lR.RP~

onerror 100
open “O”, #1, Schk_rpt
close #l
onerror -1

rem if today.rpt file exist then acquire run number from RUN.10 file
string commandl = “C\FTIR\RUN.10”
open #1, $commandl
input #l,run
close #l
commandl = O

100 onerror -1
forw = 1 to 1000
run = run + 1
numbl=int(run/100)
numb2=int((run-100’numbl)/10)
numb3=run-numbl *100 -numb2*10
_namel(0)= numbl + 48
_namel(l)= numb2 + 48
_namel(2)= numb3 + 48

OAY = clock(-5)
If not(OAY = PREDAYI then’120 elSe 140

120 dos “net time \\GCSl HOST /set/yes”

rem network connection OK?
string command4 = O
string command4 = $drive + “:\FTIRV + S_name + “IRV + $_name + “lR.RP’r
onerror 130
open “O”, #l, Scommand4
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close f-l
onerror -1
string command5 = O
Strln9 command5 = “C\FTIRV + $_name + “lR.RPr
kill Scommand5
CNT = 1

130 W=lool
goto 200

140 stringFTIR_name= $_Path+ $_name+
command2= O
stringcommand2= “scan”+ SFTIR_name
driver Scommand2

chain“ICOMPUT”

onerror 150
stringcommandl = “C\FTIR\RUN.lD”
kill$commandl

150 onerror -1
open “C”,#l, $commandl
print #l,run
close #l
string command3 = $conpath + $metfile

chain “juantbas’’,60000,( Scommand3,2,l ,0,0)
command3 = O
onerror -1

rem construct host and local based path
string host_path = $drive + “:\FTIRl” + $_name + “IR
string local_path = “C\FTIRV + $_name

if (CNT = del_igram) then 160 else 170
160 CNT = 1

command4 = O
command5 = O
string command4 = “command.com /c move N” + $FTIR_name + “.SPC” + $host_path
dos $command4
onerror -1
see
goto 190

$_namel

170 string command3 = SFTIR_name + “.SPC”
kill $command3
CNT = CNT +1

190 command4 = O
command5 = O
string command4 =“command.com /c copy” + $local_path + “IR.RPT”
string command5 = Scommand4 + StIost_path + “V + $_name + “lR.RP~
dos Scommand5
see
command3 = O
FTIR_name = O
_namel = 0
noshow

200 next w

kill SCommandl
commandl = O
goto 10
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APPENDIX 1 -- LABVIEW SCREENAND BLOCKDIAGRAM LISTINGS
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APPENDl~l.1 VI STRUCTURE
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Average Voitage.vi
Last modified on 8/19/96 at 10:11 AM
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Interval Timer.vi
Last modified on 8/19/96 et 10:1 1AM
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GC lNTERFACE.vi
Last modified on 1/1197 at 6:05 AM
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DON’T DO ANYTHING
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•1Cal
time

CAL COMPARE TIME.VI
last modified on 1 Ill 5/96 at 11:49 AM

. . ..—
Convert a predefine time period to boolean o !.— - .-. .
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CAL SEQUENCE I.VI
Lastmodified on8]19J96atl&ll AM ‘
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.,❑
min
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Minutes now.vi
Last modified on 8/19196 at 10:11 AM

~
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While loop is a global variabla to save initial hours& tick co.-

~
Initialize Figuial hours now.
Do initialization if this is the first time
the VI has been run.
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~b~
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Read from Digital Line modify.vi
Last modified on 1]1/97 at6:05 AM
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