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All rights reserved. DMT licenses PADS software only upon the condition that you accept all of the
terms contained in this license agreement. Each PADS license you purchase allows you to acquire
data on one computer only. Data can be viewed in playback mode on an unlimited number of
computers.

This software is provided by DMT fdas iso and
limited to, the implied warranties of merchantability and fithess for a particular purpose are
disclaimed. Under no circumstances and under no legal theory, whether in tort, contract, or
otherwise, shall DMT or its developers be liable for any direct, indirect, incidental, special,
exemplary, or consequential damages (including damages for work stoppage; computer failure or
malfunction; loss of goodwill; loss of use, data or profits; or for any and all other damages and
losses).

Some states do not allow the limitation or exclusion of implied warranties and you may be entitled to
additional rights in those states.

Trademark Information

All Droplet Measurement Technologies, Inc. product names and the Droplet Measurement
Technologies, Inc. logo are trademarks of Droplet Measurement Technologies, Inc.

All other brands and product names are trademarks or registered trademarks of their respective
owners.

Risks of Installing Additional Software

Instrument computers from DMT are configured to acquire data in a reliable, robust manner.
Typically, such instruments are either not connected to a network or are connected to a small, local
network that is isolated from the internet, reducing the risk of viruses. Since anti-virus programs can
cause erratic behavior when run in the background on data acquisition computers, DMT does not
install anti-virus, anti-spam, or anti-malware programs. If you choose to install these programs, you
accept the risk associated with them in terms of potential performance degradation of the software
installed by DMT.

For similar reasons, DMT recommends that you do not install or run other software on the dedicated
instrument computer. Although the installation of some software may be unavoidable, it is
particularly important not to run other software while the computer is acquiring data.
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1.0 Introduction

The Particle Analysis and Display System (PADS) is a software packagehat interface s
with all the instruments produced by Droplet Measurement Technologies (DMT) and other
leading instruments used in the atmospheric sciences. The program is designed using
LabMEW, which fac ilitates instrument connectivity while providing  powerful graphical
displays. For more detailed information about PADS architecture, see Appendix D: PADS
System Architecture .

PADSuses a tab-based structure to display information about individual instrume nts and
the overall progra m. The system will sample real -time information from the instruments
and record the data to files . During playback mode, it will also read and display data
from previously created files. The output data file s are in comma-delimite d format, so
that data can be imported into spread sheet programs for additional analysis. The
program is configurable to use any combination of instruments and has the ability to
sample at speeds up to 10 Hz.

The figures below show typical PADS displays. Figure 1 is for a system with only the Cloud
Imaging Probe (CIP shown during acquisition mode. Figure 2 shows a system with
multiple instruments in playback mode.

DMT Particle Analysis and Display System Q@

@CIP | Setup

eabe QL (EREED) COM Port v2.6:8

3 No Fault)

CIPDats | CIP Housekeeping | CIP Cal |

CIP # ConcfLWC ] CIP Realtime Images ] CIP Selectable Charts ] Full Hist ]
CIP Numb Conc (#/cm~3) DIff Pressure (mBar) CIPLWC
37.5 o
CIP LWC (gfm~3) Oversize Reject Count
1456 o
CIP MYD {um) End Reject Count
471.5 1048
CIP ED (um) Particle.
414.83 5253
Ambient Temp (C) Static Pressure (mBar)
24.6 843.69

CIP Particle Counter
900 -

0-7

= D D D ' D T
14:13:53 14:14:00 14:14:10 14:14:20 14:14:30 14:14:40 14:14:50

800~} CIP # Conc.

700-|

Particle Count:

T ] ' ' ' ' ] ] [
100 200 300 400 S00 600 700 800 930

0=y ! J ! J )
Particle Size (um) 14:13:53 14:14:00 14:14:10 14:14:20 14:14:30 14:14:40 14:14:50  14:14:58

Figure 1: PADS Display Window during Acquisition Mode
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= =18
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Figure 2: PADS Display Window during Playback Mode

Instruments Supported by PADS

PADS supports the following instruments and summary modules

e AIMMS20

e Air Data Probe (ADP)

¢ Anemometer with NI A2D Converter

e Cloud and Aerosol Spectrometer (CAS)

¢ Cloud and Aerosol Spectrometer with Particle by Particle (CAS -POL-PBP)
¢ Cloud Combination Probe (CCP)

e Cloud Condensation Nuclei Counter (CCN)

e Cloud Droplet Probe (CDP)

e Cloud Droplet Probe with Particle by Particle (CDP -PBP)
e Cloud Instrument Probe (CIP)

e Cloud Instrument Probe Grayscale (CIP GS)

e Cloud, Aerosol, and Precipitation Spectrometer (CAP S)
e Dewpoint

e Fog Monitor (FM-100)
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e Fog Monitor Extinction Module

e Garmin GPS

e General Summary

e Hot-Wire Liquid Water Sensor (Hotwire LWC)
e Meteorological Particle Spectrometer (MPS)
e PCASPLO0X/ SPP-200

e PCASPX2
e Precipitation Imaging Probe (PIP)
e SPPR100

e Telemetry

Advantages of PADS over the Particle Analysis and Collection
Software (PACS) System

PADS offers many advantages over P A GaBalysiswh i ¢ h
system. These include the following:

e PACS only covers older instruments. In contrast, PADS coversrecently released
ones such as the Cloud Instrument Probe Grayscale (CIP GS), the Cloud Droplet
Probe with Particle by Particle (CDP PBP), and the Cloud Aerosol Spectrometer
Polarization Option with Particle by Particle (CAS POL PBP)

e Unlike PACS, PADS iscurrently supported by DMT. This means that if you
encounter problems with the program, you can get help from our software
engineers.

e PACS isan older system that is no longer being developed. PADS is constantly
being improved and expanded to facilitate data collection and analysis.

2.0 Setting up PADS

The PADS software is preconfigured at DMT for a given suite of instruments. You can
disable the instruments using the PADS user interface, but you cannot add instruments
without DMT reconfigur ing your software.
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Hardware Requirements

PADS must be run on a Windows XP operating systemTo use the program, you must also
be authorized as an Administrator on your computer. You do not need to be authorized as
an Administrator on the network.

If you are running PADS in data acquisition mode, the program also requires a USB key
that DMT will supply you. In addition, data acquisition requires DMT -supplied hardware
that interfaces your computer with your instruments. These i nclude communication port

cards and image port cards.

Note that you do not need the USB key to use PADSn playback mode with previously
acquired data.

Software Requirements

To run PADS, you will need PADS software. This should either be pre-installed on your
computer or arrive on a DMTsupplied disk. PADS also requires the National Instruments
Runtime Engine deployment software for operation, which is provided on the same disk.

The same program configuration is used for both data acquisition and data playback. The
use of the playback program is not restricted; you can install it on multiple computers
without limitations. You can enable acquisition on another computer simply by moving
the USB key to that computer. This is especially useful for bench testing and servicing of
instruments. You can have a second computer off the aircraft that also has the necessary
interface boards, which you can use for probe service or calibration by moving the USB
key to this computer.

You should set your screen resolution to 1024 x 780 for the PADS display to fill the
screen. If you do not want to fill the screen with the PADS display, you can use 1280 x

1024 resolution. During data acquisition, screen savers should be turned off, and the

power monitor settings Turn off monitor , Turn off hard di sks and System Standby
should be set to ONever. 0

Installation

When installing the USB Key or the data and image port cards, you should first install any
necessary software. Then when you plug your cards into the motherboard, the computer
will recognize t hem.

Installing the USB Hardware Key

In many cases, DMT will have installed your hardware key for you. However, if you are
running PADS on a new computer, you may have to install the hardware key yourself. To
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do this, you will need to run the KeyLock Ins@all.exe program from the PADS installation
CD. The program must be run before installing the USB key.

Installing Image and Serial Cards

In most cases, DMT will have already installed the necessary image and serial cards on
your computer, along with the PADS software In some instances, however, you may want
to install cards yourself. To do this, follow the steps listed in Appendix C: Installation
Instructions for DMT -Supplied Drivers and Computer Cards

Installing PADS Software from the DMT-Supplied CD

To install PADS itself, navigate to the Setup Installer on your CD. Double -click on this file
and accept all license agreements. When the software has finished installing, copy any
folders with instrument names into the C:/Program Files/PADS directory. Also copy
any relevant configuration files and threshold tables.

Note that if you have installed anti -virus software, web browsers, or other software
programs on the computer, you should avoid running these while PA DS is acquiring data.
Doing so can compromise data acquisition.

Macro-Level File Structure and Locations

Theprogramds i nput -leveldile siructune s (i.e.,mhecer input and output
files are located) are designed to make PADS easy to use. Onthe input end, files are
arranged so that DMT can easily modify your system if you wish to change your
instruments or configuration . On the output end, the system creates data directories in a
structure that allows for easy data retrieval and troubleshooti ng. While you can modify
these file structure sto a certain extent by specifying an alternat ive output destinatio n, it
is recommended that you keep them as they are unless you have aspecific reason to do
otherwise.

Input File Structure

PADS uses a varigf of input files to run. These are located in the C:/Program Files/PADS
directory. They typically include the following:

A directory for each instrument being used for sampling

Athreshold tables directory

A Config to Load file, Canfig to Load.ini 0

A Corfiguration file, [Gustomer] .ini ,6 where [Customer] is the client

name; this file gets copied to the output directory under the name
PADS.ini

oo oo
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The executable file, PADS.exe, is also located in the C:/Program Files/PADS
directory

Note that you should not modify the file PADSini in this directory, and do not save
your configuration under this name, as it is reserved by the program.

A diagram of the PADS input file structure appears in Figure 3.

C:\Progam Files\PADS

L

..\CIP
(CIP Directory)

..\CDP
(CDP Directory)

..\General Summary
(Directory)

.\Threshold Table
(Directory)

Config to Load.ini

(contains path to [customer].ini file)

[Customerl].ini file
(configuration file)

Figure 3: Macro-Level File Structure--Input Files and Directories
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Output File Structure

PADS ccatesseveraldi f f erent types of output files. Ever)
button, a new session will start; each session generates a log, output files for each

instrument, and a copy of the configuration files the program has used to run. In addition

to these session-specific output files, PADS generates a daily log for each day the

program has been run. Unless you specify otherwise, PADScreates these output files in

subdirectories of C:\ PADS Data .

The first time that PADS is run on any given day, it will create a subdirectory within the
PADSdata directory. This subdirectory will be named after the current date in yyyymmdd
format. Within this subdirectory, the program then create s additional subdirectories for
each individual PADS session. Thee session directories are named to reflect both the
date and the exact time that PADS was run; their names are in yyyymmdd HHMMSS
format. This time stamp marks the time when PADS started acquiring data, not the time
when the program began recording data.

Within the directory for the day, there is a date -stamped log file showing the actions of
the day. Additionally there is a file PADS.ini that contains the configuration
information of the system when PADSw~as most recently started .

Within the directory fo r each session, the program will create a variety of output files. It
will create a log file in  plain text format and a PADS.ini file containing the configuration
information when the system was run. It will also create output files for each instrument
that collected data. These data files are named in the following way:

01CAS20060208154734test.cs \Y

Where 01 is the instrument number, CAS is the instrument type, 20060208154734 is the

ti me stamp, a n d le suffixe speaified ios thet Setap s€réen. The files are
comma-delimited and will open with Excel or any other spreadsheet program. They

contain configuration parameters , which appear at the top of the file, and channel data

which appear below the configuration parameters . ( Not e t hat Oip thisamet er ¢
document refer to PADS input s, whil e o0channel sbé
Each probe has a set number of channels it tracks during each sampling instance.) See

Figure 6 for an example output file.

Note that D MT strongly recommends you save your output files under a new name before
opening them in Excel or any other program. Original output files should be kept
archived in their original output data directories. This simplifies reading files during
Playback mode and facilitates troubleshooting.

Figure 4 shows the file structure that results when PADS has been run under the following
conditions:
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- The first sampling session occurred at 9:12:02 a.m. on Oct. 23, 2008
- The second sampling session occurred at 10:15:17 a.m. on Oct. 23, 2008
- PADS sampled from two instruments, the CIP and CDP, during both sessions

- The

Date and time-

user specifi oOtestodo as a file
provide a suffix during the second session
Data directory = C:\PADS Data
Date-stamped \20081023
directory = "
‘:? @ N 10g20081023.txt
(daily log file)
PADS.ini
(most recently run
.\20081023091202 | | ..\20081023101517 conti e for 10/23)

stamped
directories =
for each session

00CI1P20081023091202test.csv
(CIP session file)
01CDP20081023091202test.csv
{CDP session file)
log20081023091202test. txt
(session log file)

PADS.ini
(config file for session)

Figure 4: Macro-Level File Structure--Output Files

00CIP20081023101517.csv
(CIP session file)

01CDP20081023101517.csv
{CDP session file)

log20081023101517.txt
(session log file)

PADS.ini
(config file for session)

Micro-level File Structure and Locations

The internal file structure of PADS configuration and data files are discussed below.

Configuration Files

Configuration files tell PADS how to run fiwhat instruments will be used during sampling,
the default settings for these instruments, the default settings for PADS displays, and so
on. An example configuration file for the CIP instrument is given bel
explanations of what the different lines in the configuration file do.

ow. On the right are
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