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What is YESDAS?

Overview

This chapter provides an overview of YESDAS Manager and its main features.

What is YESDAS?

The Yankee Environmental Systems Data Acquisition System (or Y ESDAS-2) was

initially developed by the US Department of Energy for performing large scale power

usage audits at hundreds or even thousands of homes across the United States. Y ESDAS-

2 isessentially a sophisticated multi-channel A/D with a memory buffer behind it.

Highlightsinclude:

= Anauto-calibrating analog front end that is table over time and ambient
temperature

= High analoginput channel count (32 analog, 6 pulse counters)

» Dataprocessing takes place on aworkstation with YESDAS Managerd data
are never atered by the YESDAS-2 hardware itself. This means you have
total control over correction and calibration of al data, and data can later be
re-processed with new calibration constants.

= Fully weatherproof enclosure with self-contained high quality linear AC
power supply

= Supportsindustry standard RS-232 communications devices, e.g. Hayes-
compatible modems

= Supports multi-platform data processing tools: PC DOS, M S-Windows
Ix/NT, Apple Macintosh, and Unix or Linux

= All acquired data are tagged with a system-unique hardware serial number to
support automated data quality control checks during data processing

Although YESDAS-2 has several features not found in other data loggers, its analog data
accuracy over time and temperature is a key feature. In the mid 1990's YES
commercialized this government-devel oped measurement technology asthe YESDAS-2
family of datalogger and control systems.




Description of YESDAS Manager

Description of YESDAS Manager

YESDAS Manager V2.0 is acomprehensive tool set for MS-Windows 9x/NT that fully

automates communication, data processing, data display and configuration management

for the YESDAS-2 data logger and control system. It is designed to fill the needs of the

meteorologist, climatologist or scientist requiring high accuracy and reliability of

monitored environmental parameters. Because it automates nearly all stepsin the data

collection and calibration process it frees you from tedious day-to-day repetitive tasks

such as collecting and calibrating data, permitting you to focus more of your time to data

analysis and interpretation.

Y ESDAS Manager supports the Microsoft Windows 9x/NT operating systems and

includes these major components:

= A YESDAS Network Management facility referred to asthe YESDAS
Explorer that enables you to administer and organize setup information and
data associated with one or more YESDAS-2 data logger and control
systems. This facility automatically performs datafile and directory
management such as data concatenation into orderly midnight-to-midnight
day files

= A fully integrated terminal emulator that you use to communicate with
YESDAS-2 over aserial or modem dial up link.

= An Automated Attendant that reliably retrieves datafrom one or more remote
YESDAS-2 sites without human intervention. The Attendant also
continuously watches for and logs any Y ESDAS-2 hardware error conditions
and processes raw collected datainto calibrated data.

= A dataanaysis component called the Data Manager lets you analyze data
previoudy collected from YESDAS-2 or in real time, aslong as an active
serial connection is available. Data can be viewed both as calibrated or
uncalibrated, raw A/D counts.

= A configuration management system integrated within the Data Manager
client that keeps the calibration and solar information files synchronized with
any new YESDAS-2 configuration changes. These changes are tracked in
objects known as system profiles.

Features and Enhancements

YESDAS Manager v.2.0 includes many major enhancements to earlier MS-DOS tools

and many completely new features that help you administer asingle YESDAS-2 or a

network of systems:

= YESDAS Manager's MS-Windows 9x/NT compliant graphical user interface
(GUI) client is called the Data Manager . This window appears when you are
browsing the data with local data display functions, including calibrated
plots. If an active serial connection is available to the remote YESDAS-2,
livereal time calibrated datadisplay is supported on the local the PC.

= Within YESDAS Manager's YESDAS Explorer you can view your YESDAS-
2 network organized by sitein afamiliar MS-Explorer-like graphical tree
view. If you're running only one YESDAS-2, then you have asingle site with
one YESDAS-2 below that site. However, if you're managing multiple
YESDAS-2 systems, either at the same or different sites, the Explorer view
lets you easily control and browse the datafrom all sites. YESDAS




Features and Enhancements

Manager’s object-oriented design lets you create communication profiles and
then shares these resources among al systemsin your network.

. YESDAS Explorer M=l E3
EE% vezdazdemo

El{ﬁ YESDAS Demo Site at YES in Turners Falls, b
E||j TESDAS Dema 1

Channel Profile #1

.4% Phonebook

Elljf Communication Profiles

b r;y" Communication Prafile 1

Normally, you manage one or multiple sites as a " one-to-many" relationship.
However, multiple YESDAS-2 data acquisition and control systems may
exist on the same remote phone line at asite (e.g. aMFR-7 and aUVMFR-7
viaatone -operated telephone line switch). YESDAS Manager permits you
to provide shared access to data from a network of multiple sites, effectively
creating a"many-to-many" relationship.

Two password levelsin the YESDAS-2 hardware permit control over who
has access over changing the data acquisition protocol. For example,
professors could be given the supervisor password to be ableto alter site
sampling profiles viaY ESDAS Manager while students might only be
alowed to retrieve and view data. Y ESDAS Manager eliminates the need for
users to have passwords by providing data access viaaWeb Server.

A system tray component, the YESDAS Attendant, performs schedule-driven
fileretrieval in the background and checks for error conditions asit retrieves
data. YESTak/DOSBand did not provide this functionality. As anyone who
has tried to use a computer to send data over the telephone network knows,
there arereliability problems inherent with the technology. Modems
mysteriously drop connections, and data are garbled by random line noise,
requiring human intervention. The data collection (or polling) engineis
driven by a sophisticated scheduler with agents that can be spread across
several PC workstations to handle the collection of multiple remote sites
simultaneoudy. As datafiles are gathered each one is automatically checked
for truncation or other common transmission errors. A retry is performed if
any errors are encountered. If all data unpacks successfully, the memory
buffer in the remote YESDAS-2 system can be optionally cleared if desired
to reduce data overlap and lower communications charges.

Y ESDAS Manager’s built-in communication facility (formerly known as

Y ESTdak under DOS), isfully integrated with the Data Manager and uses
your existing M S-Windows communication resources, such as modems and
their serial port settings. In most circumstances it is not necessary to even
interact with the communications facility as al operations are automated via
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Features and Enhancements

the Attendant. The communications facility buffers the user from the control
language Y ESDAS-2 uses and permits multiple serial portsto be active at a
time. This permits, for example, asite with alocal direct-wired YESDAS-2
to ssimultaneoudly collect data from another remote site connected via modem
on adifferent port whileit displays real time datafrom theloca system. That
isif amodem connection or direct seria connection isleft active, YESDAS
Manager can display real time data. The YESDAS Web Server can then
publish this datain near-real time to users over the Internet.

The Harrison Objective agorithm that performs automated pre-filtering of
Langley data from direct-normal measurements, has numerical enhancements
over earlier DOSBand codes to improve the accuracy of optical depth
retrievals, especially under marginal conditions of high turbidity.

YESDAS Manager fully integrates all data file management and organization
for you, so you do not have to manually keep track of datafiles. However,

Y ESDAS Manager will also start by double-clicking on any existing .xmd
binary datafile you want to work with.

Managing any site for an extended period of time can create alarge datafile
repository. As binary data files are collected by the data collection engine a
data merge facility converts these files into contiguous " midnight-to-
midnight" .mtm day data files and organizes them into easy to follow
directories. This merge eliminates any redundant or overlapping data sets if
the YESDAS-2 data buffer was not cleared after each download. It also
watches for other problems such as wide time gaps or configuration errorsin
the data stream, by performing alow level quality control check of the data
acquisition protocol. (All .xmd and mtm files are fully compatible with
legacy Unix-based Y ESDAS data tools such as callang and tu). Also, a
YESDAS-2 hardware system-unique identification serial number in each
binary datafile supports a further automated quality control check. This
check ensures that the remote system being polled actually belongs to the set
of solar information and calibration information datafiles.

Y ESDAS Manger introduces the concept of system profilesto track and
manage data acquisition protocol changes to each YESDAS-2 system over its
operational lifetime. Profiles keep track of important changes in the data
stream as sensors are periodically added or replaced with freshly calibrated
sensors. For example, profiles effectively create controlled calibration epochs
that permit later automated processing of the data using the correct
calibration constants. The power of the underlying QED algebraic data
processing language that governs Y ESDAS Manager’s data processing can be
tapped viathe new QED editor.

The standalone YESDAS Web Server component presents YESDAS
calibrated datato Internet or Intranet users as aWeb user interface (WUI) via
conventional web browsers as shown below. Either Netscape 4.04 (or later)
or MS-Internet Explorer 4 (or later) browsers as supported The WUI permits
you to push data to remote users via Internet, Intranet or virtual private
network TCP/IP connections, leveraging your investment in LAN
technology. Remote web users need only aweb browser; they do not need
special client software. They can even use a simple cut-and-paste of the URL
from the browser to transfer datafrom the YESDAS Manager Web Access
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directly into favorite M S-Windows applications such as MS-Excel for further
analysis. Also, because multiple YESDAS Manager client licenses do not
need to be purchased and maintained, this feature permits "low
administration” operation of large networks of YESDAS-2 systems,
dramatically lowering the total cost of ownership. The Web Server
component can aso beinstalled on another PC to partition the workload.

To support publishing data to the web, the PC will need afull time

connection to the Internet to permit others to browse the Web server
component, therefore, installation of this component is optional. (DOSBand
did not provide this functionality.)

2} YESDAS Web Manager - DSD1 YESDAS Server - Wildcall Navigator
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YESDAS Manager’s Web Server Web User Interface (shown under MS-Internet Explorer 5).

Y ESDAS Manager is fully backward-compatible with both .xmd and merged
midnight-to-midnight . mtm YESDAS-2 binary datafiles as well as .cal/.sol
calibration/solar information configuration files. If you are upgrading from
the DOS tools you will need to ingest your datafiles onto YESDAS
Manager. Once integrated, you can present data to other users viathe web
server.




How it Works

= Thetoolsformerly known as Y ESTalk and DOSBand for the most part did
not provide much of this new functionality; for example they did not provide
automation of data collection, web access to the data, profiles, rea time
graphical datadisplay or calibrated data graphical display.

How it Works

YESDAS Manager is a multi-threaded, 32 bit MS-Windows 9x/NT application that takes
advantage of OS features such as virtual memory, and shared printer and communications
resources. It is designed to be flexible enough to work within the cooperative multi-
tasking environment of the M S-Windows 95 operating system, permitting you to use
your PC for other tasks at the same time. The software actually consists of three distinct
subsystems;
= A date and time-driven YESDAS Automated Attendant that acts as an agent to
retrieve data from remote sites on a schedule, and handles problems such as
communication drop outs by notifying you viaemail alerts. The attendant residesin
your system tray. It automates all standard daily functions such as processing raw
datainto calibrated data.
= A self-contained YESDAS Web Server component that independently publishes
retrieved calibrated data to users via the http protocol over the Internet’'s world wide
web.
= A Central Data Management facility, called the YESDAS Data Manager, that
features atightly integrated terminal emulator and profile manager to track any
system configuration changes you make as you operate your network.
These three subsystems are designed to work together and to permit partitioned
deployment across multiple Windows 9x/NT PC workstations. In this way each
subsystem can be scaled to support very large networks of YESDAS-2 systems.
YESDAS-2 hardware communicates via a RS-232 serial connection and aterminal
emulator. It uses a unique command-line language to control and modify its operational
parameters. The YESDAS-2 control language has a strict syntax for each commandd see
your YESDAS Installation and User Guide for more details on how these commands are
used. It insulates you from having to learn these commands and al so fully automates
daily collection and reporting duties.
Asit collects datafiles, YESDAS Manager processes binary data files into non-
overlapping "midnight-to-midnight" day files that are then angle corrected, calibrated and
displayed locally viathe Data Manager. Data are also available via the world wide web
viathe YESDAS Web Server. Users with Web browsers can view it graphically,
download ASCII data, or even cut-and-paste the URL into MS-Excel to rapidly import it
into that spreadsheet.




How it Works

Installation

This chapter covers the details of installing and setting up the various software
components for the first time. It is assumed that you have a basic familiarity with your
operating system as well as your current Y ESDAS-2 hardware configuration. If you have
not done so, review your YESDAS Installation and User Guide first to familiarize
yourself with the basics of how it works. The installation processis highly automated and
uses afamiliar wizard install program to setup the system. If thisis a brand new system
installation, your YESDAS-2 hardware system was provided with a companion default
calibration and solar information data diskette. The YESDAS Manager install wizard
reads data files from this disk to self-configure your initial profile with minimal user
intervention.

If thisis a platform software upgrade to an existing DOSBand/Y ESTalk you will need to
first create a DOS diskette with a copy of your current calibration information and solar
information files (.cal and .sol). The YESDAS Manager install wizard will read these
files during the installation process and guide you through a set of questions such as
active channels and sampling rate that will then create your system’s channel profile.
Because your existing Y ESDAS system may use non-default values for sampling, and
may have other auxiliary sensors configured, you will need to instruct the install wizard
exactly how many channels to initialize and how frequently to take data. Y ou will want to
review and record your current system configuration before you run the install wizard.
Before running the install, decide whether you will install the web server component. It is
arecommend install asit provides a Web User Interface (WUI) to view collected data,
although it is not mandatory for non-networked PCs. However, even on non-networked
PCs where there is no chance to share data with users via the Internet, the WUI provides
afully-automated "self-service" interface to processed Y ESDAS data, and provides a
simple path to importing datainto MS-Excel. Even if you do not plan to share data with
others via the web, the Web server provides other important functionality such asthe
ability to remotely view data and diagnosis misalignment problems.

During the install you will physically connect YESDAS-2's serial port either directly to a
open COM/serial on your PC viathe null-modem cable, or viamodemsif it is located
remotely. Thiswill verify that the communications hardware is functioning properly.




Hardware and Software Requirements

The YESDAS Manager install path involves working through the
=  YESDAS Wizard Setup (including communication test)

= Attendant Setup
= Web Server Setup

Hardware and Software Requirements

YESDAS Manager can be installed locally on a PC that is used to communicate with the

datalogger or on alocal area network. Network servers are typically are backed regularly

by MIS/IT personnel while PC workstation drives are often not backed up, or backed up

infrequently. However, if the server connection is ever lost (due to server downtime, etc)

the network server mapped drive will be lost and the Automated Attendant will not be

able to write to the mapped server data directory when it performsits scheduled

downloads. For thisit is recommend that you install the software locally and configure

you backup software to performs automatic backup of your local PC data drive.

Y ESDAS Manager requires a minimum configuration of:

= MSWindows 95, 98 or Windows NT with at least 10 Mb of free disk space
(additional spaceisrequired for datafiles).

= Pentium 200 MHz or faster CPU

= 32 MB of RAM isrecommended in order to run YESDAS Manager and
Y ESDAS Web Server concurrently, 64 Mb under MS-Windows NT 4. You
may be ableto run with aslittle as 16 MB of memory, but swapping will
occur and performance will be degraded.

= Netscape/AOL Navigator 4, or Internet Explorer 4 (or later version) web
browser installed to access data from the YESDAS Web Server

991229_1707 (E:) O]

File Edit “iew Help

DermalCD autarun.inf

CANT

YEEICD pesdazm_se...

'5 object(s] |3.64ME 7

Typical CD-ROM M S-Explorer view

How to install YESDAS If you areingtalling from a CD-ROM or floppy disks, insert the CD-ROM or floppy into
Manager the appropriate drive. If itisa CR-ROM, simply await the MS-Windows Explorer
window; otherwise if you are installing from floppy disks use MS-Explorer to browse
and open the drive. Double-click on the yesdasm_setup.exe file located on the CD-ROM
or floppy disk 1. Click on the Setup button when the install self-extractor dialog appears.
Review the software license agreement.
The installation program is awizard program that walks you through the installation
process—just follow the instructions on the screen. A similar wizard is invoked each time
you create new items such as sites within YESDAS Manager.
For your convenience, this document is also supplied in Adobe PDF format on the CD-
ROM. Viewing this file requires the installation of the Adobe Acrobat Reader, and a copy
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of this viewer is on the CD-ROM. Y ou can a so check at http://www.adobe.com for the
most recent version of the PDF viewer.

Important: The calibration and solar information files (.cal and .sol files) shipped with
al new YESDAS-2 systems are required to open and analyze data collected by a
YESDAS-2. If you have recently purchased your YESDAS system it was supplied with a
separate floppy disk containing these files. However, if you are upgrading from
DOSBand, you will need to know the location of your current .cal and .sol files, or copy
them to afloppy disk. When you run the install wizard, it will prompt you for the
directory they are stored in or a floppy disk containing them. For upgrades, you can
browse to a directory where these files are located. YESDAS Manager uses the original
.cal and .ol file set as abasis for anew set of calibration files to match the new profile.
Once these files are read into the system, future Y ESDAS channel configuration (or
profile) changes will create a new pair of filesto support that configuration setup.

Note: Although you can alter the default program install location, it is
recommended that you follow the instructions of the setup program accepting
most default values such as program location. Thisway it will be easier to follow
this documentation if the installation path remains at the suggested path:

C.\ Program Fi | es\ Yesl nc\ Yesdasm

Finaly, if you install the Adobe PDF viewer, you may wish to refer to the YESDAS
Manager Online Documentation. The Online Documentation is always accessible through
the “Start Menu”, “Programs”, “YESINC — YESDAS Manager”, “YESDAS Manager
Documentation”.

YESDAS Wizard Setup

Once the software is copied to your PC, you should proceed directly with defining a
YESDAS network using the YESDAS Wizard.

1 If itisnot dready running, start YESDAS Manager from the Start menu by
selecting Start>Programs>Y ESINC-Y ESDAS Manager>Y ESDAS Manager.

2 Select File> New to create anew YESDAS network. The path to the data
files can be changed to your preferred location using the Browse button.

YESDAS Wizard [Step 1 of 4] |

@ YWhere would pou ke to create the YESDAS Mebwork?

=@

=0 |
‘5} Browse...

Elnif # * Path: IE:"-.F'ru:ugram FilezreslnchYESDAS My YESDAS Mebworkh

) Skimthiz step andlprocesd with adding revw Site, FESDES
ik e cumentiv apen netwark.

Cancel ¢ Back

Eirzt |
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3 Specify aworking directory for the network in the Path field. The path name
is aso the network name that appearsin the Y ESDAS Explorer window. If
you are installing over a pervious version of YESDAS Manager, you must
use the same install location to preserve your data files. Make a note of this
directory location as your data directories will reside beneath it.

4 The default name for the network isinstallation-directory\My YESDAS
Network. Y ou should rename My YESDAS Network to something more
meaningful such as the name of your monitoring project. In this example, the
network name is yesdasdemo. To change the name, select the Browse button.
Then type the name of the directory or select it from thelist. If you type the
name of adirectory that does not exist, the wizard creates it automatically.

5 Note: the Path field is grayed out (and the second option is active) if a
network is already open in your YESDAS Manager main window. In this
case, the wizard allows you to create a site in the existing network or Cancel
the operation. Y ou must close the current network before you can create a
new one, as Y ESDAS Manager only works with one network at atime.

6 Select the Next button to go to the next step in the wizard.

YESDAS Wizard [Step 2 of 4] Ed |

@ @ Mhevilbethe tenane?
@ & Mew Site Mame: |YESD.-’-‘-.S Diema Site at ¥ES in Tumers Falls, Ma
- _
E“phf Units: I Degrees j
5 ﬁ Leilele [ aze00 & Nerth © South
Longitude: | 7RE24 ¢ " East (* iafest
) Existing Site; | j
Cancel ¢ Back MHeut = Eirret

7 Specify asite name and the location of the site. Be sure to indicate whether
the site is North or South of the equator and East or West of Greenwich,
England using the radio buttons.

Important: The latitude and longitude must be accurate to about 1/100™ of a
degreein order for YESDAS-2 to properly calculate the position of the sun at
your site a all times. If these values are not correct, or the instrument is not
aligned to geographical north/south (not magnetic north/south), your
shadowband shading will not work correctly.

8 Select the Next button to go to the next step in the wizard.

12
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YESDAS Wizard [Step 3 of 4) [ ¢] |

@ YWwhat instruments are connected ta pour YESDAS Y
=@
;D YESDAS Mame: IYESD.-’-‘-.S Drermo #1 PCRCA b emon: IE ME "I
é...gf
b # |nztruments: Channel Profile ... | [Default: MFR-7]
- #
COk Port:

| Direct to COM1 =]

Cal/Sol Path: I.-’-'-.:'\ Browsze. .. |

Cal File: |demc._.;c-.| j - * zal files found
-» * zal files found

Sol File:

Cancel | < Back | MHest > Eitareky

9 Specify details about the Y ESDAS system in this window:

= YESDAS Name. You can specify any name for your YESDAS. You
may want to include the YESDAS serial number or head ID in the name
for identification purposes.

= PCMCIA Memory. If the PCMCIA Memory Card Optionisinstalled in
your YESDAS, indicate the size of the card. Otherwise, without the
PCMCIA option all YESDAS systems have 32kB of memory. This option
isused by YESDAS Manager onlyd the YESDAS hardware will
automatically recognize and use the memory card regardiess of the value
specified for this option. In addition to using the value to calculate the
estimated time to full function, Y ESDAS Manager uses this option when
you run the Receive Data command. If acard valueis specified,
Y ESDAS Manager usesthe T 2 command to download data; otherwise,
it sendsthe T 1 command, which downloads data from the 32K buffer
only.

Important: Y ou must choose the correct size of your PCMCIA Memory
Card Option if oneis currently installed. If you are not sure of the size
review the YESDAS PCMCIA Memory Card Option Installation and
User Guide for instructions on determining the card size.

10 Instruments. By default, the system assumes a seven-channel shadowband
instrument (MFR-7 or UVMFR-7) is connected to your system. To modify
this configuration, select the Channel Profile button.

13
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| YESDAS Manager =] E3

File Action Window Help
N | @2 |r 0|0

. YESDAS Explorer =] =]
E|:I§ My YESDAS Metwork
= Lib's
YESDAS Profile Channel Profile #1 _ O]

r Channel Configuration | Counters, Sampling and System Settingsl Memony Usage | Data FiIE§| Wwieh Publishingl Ay A | 'I
E

— MFR/UW-MFR
St adavwbiatd Ehannels: I_?ill

I R ik L atitud e R
Band Offset: I a

™ | Head Temperature (Ehanmel 0] ?E; QED Program Editar |
i Channels

001 |2 1314 |5 |6 17 18 19 (10011121131 14{16{16{17[18]19] 20| 21| 22| 23| 24| 25] 26] 27| 28] 29) 30] 31
&
0

5155|555 |5
[&] All-the-Time Channel:  [D] Daptime-0nly Channel:  [S) Shadowband Channels

i Profile Lock Status

This Profile iz locked due to existing D'ata
Files.

Refrezh | |

I 4

Cancel |

On the Channel Configuration window, notice that the number of
shadowband channelsis 7 and, by looking at the Channels grid, you see that
the shadowband channels (denoted by an S) are sampled during the daytime
only. To turn off shadowband channels, click on the down arrow alongside
the number of channels or just type O in the field.

Indicate whether you have a UVMFR-7 or high-latitude MFR-7 or SDR-1
connected by selecting the check box. This affects the maximum allowable
sampling rate limit.

To turn on other auxiliary channels, click button 1 in the appropriate row: A
for All-the-Time or D for Daytime-Only. Alternatively, type A or D inthe
desired cell in the grid. Click on the cell again to turn off the channel. Note
that for shadowband systems, Y ESDAS channel 0 is configured to monitor
the head temperature of the shadowband instrument. By default, this channel
isnot turned on. Y ou can monitor the head temperature during the daytime
only or all the time by turning on Channel 0.

Indicate whether any counter-type instruments are connected to Y ESDAS.
For each counter, you can select a scaling factor.

Select OK to accept the changes and return to the Wizard window.

Important: Each time you make a change the YESDAS channel
configuration, you must update your .cal and .sol files to reflect these
changes viathe QED editor as described in the chapter on QED later in this
document. Otherwise, YESDAS Manager will not be able to automatically
process data collected by the YESDAS Attendant, asit cannot perform
angular corrections or apply calibation constants. However, if you make
changed the profile from within YESDAS Manager the system will keep the
files cal and .sol files synchronized with the profile. We suggest that you
start with these defaults and experiment with changes once you have the
system up and collecting data.
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16 Com Port. Select the serial communication port you will use to connect to
Y ESDAS. The available ports come from your Windows system settings.
Y ou can see how they are configured by selecting the MS-Windows Start >
Settings > Control Panel > System > Device Manager > Ports. Refer to your
M S-Windows documentation for more information on configuring ports.

Note: If you're testing the YESDAS-2 system communications indoors or
just outside your laboratory first (as recommended), you probably have a
local computer connected over the supplied 9 pinto 9 pin RS-232 null-
modem cable provided. In this case, you should select the COM port that the
null-modem cable is connected to. Later, when the system is deployed in the
field, you will want to create another Communication profile that uses a
modem to connect to YESDAS. Always use a straight RS-232 cable (not
supplied) to connect Y ESDAS-2 to a modem.

If you are not sure which COM port iswhich on your PC , try looking in
Control panel via Start > Settings, then click on the icons Modems and
System (Look at Device manager, then select Ports).

17 Cal/Sol Path. If you received YESDAS Manager with new YESDAS-2
hardware, locate and insert the supplied floppy disk labeled "M FR###"
where ### is your system's hardware serial number. This disk simplifiesthe
following steps because the ingtall Wizard will automatically detect the
presence of default system settings that match your hardware, and you can
skip the Instrument’s setup button (that will be disabled if the program
detects that you have inserted the MFR### floppy disk.) If you did not insert
the disk before the install wizard started, you can ssmply choose Back and
Next buttons again to have the install Wizard detect the floppy. However, if
you purchased YESDAS Manager separately or are upgrading from an
earlier version, specify the location of the directory your current .cal and .sol
filesarelocated in that belong to your current Y ESDAS-2 system. The
default path isa:\. soif thisisanew system, simply insert the diskette
containing the .cal and .sol filesin the floppy drive. YESDAS Manager
displays any filesit finds with these extensionsin the corresponding fields on
the Wizard window. Select the correct .cal and .sol files from the drop-down
list. If you're working with an existing system, select the Browse button to
change the Path to the location where the existing .cal and .sol filesreside.

Folder Selector |
Specify the directomy for * cal, * zol files: ok
Selected Path ([UMC allowed);

[C:\doshand\SITES\DEFALLT Cancel
Folder List Files Netwark...
= TN derno. c:al

dasband derno. zal
= SITE.IMI

= SITES
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18 Type the path name or select it from the Folder list. If you type the path
name, you can use the Microsoft Universal Naming Convention (UNC)
format, which alows you to type a machine name (or host or server)
followed by a share name (or volume name) and then the folder name; for
example, \\ser ver 1\volumel\folderdemo. Asyou click on folders, al filesin
that folder appear in the Fileslist box. When you return to the Wizard
window, you can select the .cal and .sol files; you do not select them from
thelist on the Folder Selector window.

19 Select the Next button to display the final Wizard window.

YESDAS Wizard [Step 4 of 4) [ ¢] |

@ Congratulations! Chooze Finish to create the YESDAS Objects.
=03
‘5' [¥ Connect to YESDAS after Wizard completes?
E-lﬂ'i.lf
e & Make sure the YESDAS is turned on and all instrument cables
(- # and senal communication cables are securely attached.

Ensure the YESDAS door iz shut ta prevent rain from destroping
the data logger electronics.

Connecting to YESDAS

Cancel < Back [Ewt Einigh

20 You will awayswant to verify that the communications hardware is wired
up and working; YESDAS Manager runs atest for you automatically. Select
the check box to connect to Y ESDAS when the Wizard is finished. If your
communication port is configured properly and YESDAS is connected and
powered on, when you click on finish YESDAS Manager will automatically
start a new communication session and connect to YESDAS automatically,
displaying the terminal window.

The first time you connect to Y ESDAS after applying power (or if YESDAS has
experienced an AC power failure), YESDAS Manager detects that power has been lost by
seeing that YESDAS isin areset state and displays a window that prompts you for

action:
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Power Lozz on YESDAS |
% The YESDAS haz lost itz time 2etting due to a power failure.
iy

Chooze an action below.

" Reinitialize YESDAS

Thiz option will initialize the YESDAS Time/Location and Channel
Configuration and ztart data logging.

" Becover PCMCIA Memony Card Contents
Thiz optiorn will zet the YESDAS Time and perform the bMemary Card

Recovery procedure.
] |

Y ou have one or both of the following options, depending on the value of the PCMCIA
option in your Y ESDAS properties (which depends on whether you have the PCMCIA
expanded memory card hardware option installed in the YESDAS at the site). Both
options require that you log into YESDAS as supervisor. If you do not have supervisory
privileges, you will not be able to continue.

Reinitialize YESDAS. This option walks you through the process of
configuring your Y ESDAS. Once you haveinitialized YESDAS the way you
want, you are prompted to start data logging.

Recover PCM CIA Memory Card Contents. If you have a PCMCIA
memory card option installed, any data on the card are preserved when

Y ESDAS loses power. Y ou must, however, perform the memory card
recovery procedure in order for YESDAS to recognize that data after a power
loss. This option performs the recovery procedure automatically. For more
information on recovering memory card data, see your YESDAS PCMCIA
Memory Card Option Installation and User Guide.

In this example, you will initialize YESDAS for the first time. Because it was just
powered on, YESDAS-2 isin its reset state and contains no data.

1 Select the Reinitialize YESDAS option from the Power Loss on YESDAS

window.

YESDAS Manager prompts you for your supervisor password. The password
isincluded in your .cal file as acomment. Y ou can open the .cal fileusing
any text editor; and then search for the string password.

Login as Supervisor |

Enter your Pazsword:

[~ Bemember Paszzword?

k. Cancel

Select the Remember Password check box to save the supervisor password in
your YESDAS Propertiesfile. Be aware that anyone who runs Y ESDAS
Manager to access this YESDAS can how log into YESDAS as supervisor
without re-specifying the password. Y ou can later clear the saved password
viathe YESDAS Properties window.
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Important: In nearly all cases you should select remember password since
the Automated Attendant requiresit be stored because it needs access to the
supervisory level to be able to clear the memory buffer. Unless you cannot
control the physical access to the PC where YESDAS Manager isinstalled,
check the box. (In this case you might be better off using aweb browser on
the uncontrolled PC and installing YESDAS Manager on a more secure
machine.)

3 Select the OK button to continue with the initialization procedure.

. Initialize YESDAS Demo #1 [on roof platform]

— v Date/Time Setting v Location
Eeset .
! = I = I = I ;ll ;II | — Latitude: 42 600
Lacal: 10 = I.v' 20 = I,f' 1998 — | 17 = i 43 = it 7= | Net Time ot ey

Time Zone:  [GMT -05:00) Eastern Standard Time, Daylight S avings Active

uTC: 1042071998 21:49:7  UTC Time based on Local Time Modify Location... |

— v Channel Profile - Channel Profile #1
001 |2 |3 1415 [6 17 18 (9 op1j12{13)14]1816]17118{19] 20021 | 22| 23] 24| 25| 26) 27 28( 23] 201
AH
D

SIS5|S[s[5]5]5
[&] All-the-Time Channel: [0 Daytime-0nly Channels  [S] Shadowband Channels: 7 tadify Channel Profile...

| Caounters | Dizplay Averaged Data: Ha Sample Every: 15 zeconds
0 Woltage W atchdog: Mo Average Eweny: 4 zamples
1{0 D!sabled Create Test Data: Ha Aweraging Interval. B0 zeconds
2 | 0 Digabled .

3 | 0 Disabled Shadowband Inztrument: Yes

4 | 0 Dizabled Low-Power Shadowband Mode: Mo

5 | 0 Disabled Dizplay Faw Real-Time Data: Yes

kK I Cancel

Notice that the location and channel configuration information that was
specified in the Setup wizard now appears in this window. Y ou can modify
the information at this point or specify additional system settings. Since you
are setting up the system for checkout purposes, you need not set advanced
options at this point. Y ou must, however, ensure the timeis accurate;
otherwise your YESDAS-2 will not sample daytime or shadowband channels
correctly and, for shadowband systems, the band will not shade the diffuser

properly.

4 Ensurethat the date and time displayed in the Date/Time Setting group box
are accurate. The Date/Time Setting shows your local PC time and then
calculates Greenwich Mean Time (or UTC) based on your Time Zone and
Daylight Savings setting in your Windows Control Panel. If the displayed
local timeis not correct, you can override it on this window. Be aware that
overriding the value on this window does not affect your PC clock O you
must do this from your Windows Control Panel. As you adjust the time,
YESDAS Manager adjusts GMT time to reflect your changes. The
Date/Time Setting clock continues counting until you send the Initialization
sequence to YESDAS.

If your PC is currently networked to the Internet via dialup (PPP) or aLAN
(Ethernet) TCP/IP connection, the Net time button allows you to
conveniently synchronize the time displayed in the Date/ Time Setting box
with acesium atomic clock-based time server on the Internet. Thisisan
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extremely convenient and desirable way to keep the time synchronized,
especialy to multiple sites. Note that this featureis only viable if you have
an active TCP/IP connection to the Internet and firewalls are not blocking the
ports required by the time server. By default, YESDAS Manager is
configured for four time server path, maintained by U.S. Government
agencies and available to users worldwide via the Internet, so you should not
need to adjust these settings. For your convenience the NISTIME32 tools
located on the CD-ROM lets you set your PC's clock to NIST's atomic clock,
(others are avail able on the Internet, see http//www.time.nist.gov for more
information on how to use these programs.)

If you have alive connection to the Internet, the Net Time feature fetches
NIST time and updates the time displayed in Y ESDAS Manager. Note that
thisisonly for YESDAS Manager; as it does not affect your PC's own clock.
Due to the technology used in today’s PC's, the clock in it islikely to be
much less stable than the carefully designed software trimmed timekeeping
systemin your Y ESDAS hardware. Although the data records are time
stamped internally by the YESDAS hardware, Since Y ESDAS Manager
relies on your PC's clock to timestamp individual filesit is also important
that your PC have an accurate time setting. For example, if you're using a
laptop to connect directly viaRS-232 to initidlize a YESDAS a afield site
and you do not have another source for acquiring accurate, network-based
UTC time, you should synchronize your laptop’s clock before taking it out in
the field.

Accept the default values for the other fields on the Initiaization window.

Select Ok to continue. Y ESDAS Manager prompts you for confirmation:
Select one or more of the following options:

» Initialize YESDAS. This option sends the initialization sequence to
YESDAS. Although it will clear the 32K memory buffer. The
initiali zation sequence consists of the following commands: Update,
L ocate, Number, Initialize, and J (Counter). These commands are
described in detail in the YESDAS Installation and User Guide's
Command Reference chapter.

» Start Data Collection (will erase/overwrite datain memory card).
This option sends the G 1 command to YESDAS, instructing it to begin
logging data. Be aware that any data in the 32K buffer or PCMCIA
Memory Card Option are erased when you start data collection. Y ou may
want to wait until you have checked that the YESDAS status is normal
before you start datalogging.

= View Status. After you initialize YESDAS, you should check its status
to ensure that is configured the way you want. See below for more
information.

If you select none of the above options, Y ESDAS Manager still opens a
communication session with YESDAS, but it does not send any commands
to the datalogger. The terminal window displays the YESDAS command
prompt, but you need not type commands. Once you have aterminal window
open, you can use toolbar icons and context menu options to configure and
communicate with YESDAS. If you are comfortable typing smple YESDAS
commands directly into the terminal window, you can work this way.
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However, be sure to use the YESDAS Manager menu/dialog user interface if
you need to make any profile changes so that YESDAS Manager will
create.cal and .sol files to match your new configuration.

Getting Familiar with YESDAS Explorer

Once you have created a new network and site you should be presented with the
YESDAS Explorer window:

. YESDAS Explorer M= E3

Eig Py YESDAS Mebwork e Network
=6 SAMPS — Site
=8} — YESDAS

“JE8| Chanrel Profils 1 YESDAS Profile
(-4 Phonehoak

‘L;qf Communication Profiles

MS-Explorer-like YESDAS Explorer window

The YESDAS Explorer was designed to be as similar to your M S-Windows Explorer as
possible. If you are not comfortable with Explorer or would like more details on using
and navigating and using it, consult your M S-Windows user documentation.

Adding Another YESDAS to the Network

Y ou can add additional YESDAS sites or new sensor hardware to your network
configuration by creating a new YESDAS profile. Because YESDAS Manager is built
with object-oriented technol ogy, many of the same functions you used to create the initial
network are used to add other objects or functionality to the existing tree. The general
rule isto select the parent object and use the secondary mouse button to add a child
object; for example, use the secondary mouse button ("right click" on aright-handed
mouse), on the network object to add a new site to the network. Do the same on a
YESDAS to add a new profiletoit. In each case the same familiar setup wizard guides
you through a series of questions that builds the new object.

YESDAS Communication Test

Each time you make changes, it isimportant that you test the configuration manually --
due to the many possible configuration choices and potential for hardware
communications problems, don't just assume that the system will work exactly as you
wanted. Conduct an "end-to-end" data recovery test to verify the configuration settings
aredl correct.

Basic Serial Communications Test

In this section, you test that YESDAS Manager is able to successfully communicate with
the remote Y ESDAS data acquisition and control system hardware. Y ou will first connect
with the YESDAS, initialize it using the settings currently stored in your

Channel Profilel; next, after waiting about 5 minutes you will download the data (stored
using the default storage interval of 60 seconds) and then you should be able to view the
data.

1 Selectthe YESDASIinyour YESDAS Explorer.

2 Select Action, Connect. Sincethisislikely thefirst time you areinitializing
the remote Y ESDAS after applying power, YESDAS Manager may inform
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Basic Serial Communications Test

you that the YESDAS had previously lost power, otherwise you may skip the
next step.

Select Reinitialize YESDAS and OK

Login as Supervisor. The case-sensitive supervisor password is always
“Irradiance!”

Note: Ensure that you check tRemember Password option since it is
required for proper operation of the YESDAS Attendant.

In the Initialize dialog box, ensure that the Local time is correct, adjust it
either manually or by using the "Net Time" button. If your workstation is
connected to the Internet the Net Time button retrieves the current date and
time using the RFC868 TCP Time Protocol to connect to the National
Institute of Standards and Technology's atomic clock.

Proceed with initializing the YESDAS-2 by selecting OK.

Once initialized, if a MFR-7 is configured you should see the MFR's
Shadowband move and block the direct normal of the sun on the second stop.
If the instrument is not adjacent to the workstation it is a good idea to have
someone at the remote site verify that the shading takes place properly. Data
should appear in the Raw Real Time Graph and Raw Real Time Data tabs of
the Terminal window after each sample period. Note that at least 128 bytes
must be in the YESDAS data acquisition and control system's buffer before
calibrated real time data display can begin. You may need to wait about 5
minutes to collect more than 128 bytes in the data buffer depending on the
acquisition rate.

Next, turn off the Raw Real Time mode by selecting the Terminal tab and
press the right mouse button within the terminal window and theRethie
Real-Time Data menu option.

Download the current data. Press the right mouse button in the Terminal tab
and choos&eceive Data. The download should then proceed and you should
be presented with a Data Manager window containing the currently
downloaded data.

In the Data Manager window, choose Apply Solar Angle Correction

button and proceed with viewing the contents of the remaining tabs in the
Data Manager. Each tab starts another step of the data processing (angular
correction, Langley processing, then calibration of the data). In particular,
verify that each tab processes the data without encountering any errors.
YESDAS Attendant will process data following these same steps. If you
encounter errors this likely indicates that you did not synchronize your
YESDAS hardware initialization/configuration with your current profile

setup - consult the later sections in this documentation to rectify the
configuration problem before proceeding.

Note: Once you install the YESDAS Web Server component, a simple way to check data
isto open alive connection to a Y ESDAS and then point a web browser at the YESDAS
Web Server. Assuming that the YESDAS-2 data collection rate is set to at least once
every two minutes, in a few minutes new data should appear (be sure to select the
"update" checkbox on your browser view). It is always a good idea to periodically review
the communication logs to look for errors.
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If the above steps are successful, you can then proceed with setting up the YESDAS
Attendant and YESDAS Web Server. But first you need to plan how you will partition
the system and plan for long term data storage and backup.

Component Structure and Functionality

Typically, all YESDAS Manager software components are installed on the same
workstation. However, the YESDAS Web Server and Auto Attendant executables are
also designed to run on separate PC hosts if optimal performance or capacity is desired,
e.g. to support large networks of YESDAS systems. For example, in networks where
many systems are polled over pools of modems a communications server can be
dedicated to the Auto-Attendant.

To partition these functions what is required is that all the various PC workstations share
the file system via some type of network such as or Microsoft's NT-Server, Novell's
NetWare, Sun's PC-NFS or Samba. The login file access of the PC workstation must be
Set to at least read/write/erase/create or higher. Keep in mind that if the network server is
shut down that the workstation connection will be lost and collection of data will stop
until a human intervenes to login the PC to the server again. For this reason you should
install Uninterruptible Power Supply systems on all servers and PC workstations. It is
also advisable that these servers are rebooted as infrequently as necessary to maximize
disk and data availability, especially during scheduled Automated Attendant data
retrieval operations. Consult your local network administrator for help in setting up a
multi-host configuration.

Backing up Your YESDAS Data

Itiscritical to understand that YESDAS-2 has afinite amount of storage and that long
term data storage takes place on your PC or network server drive. To prevent dataloss if
adisk drivefails, you must provide a mechanism to automatically backup data that
YESDAS Manager writes to your local or network-mapped server drive. Most LANs
within larger organizations have centrally administered, often with carefully designed
backup systems and policies in place to backup user PC workstations. Contact your local
site administrator or MIS/IT department to determineif your local disk driveis backed
up. If not, you should periodically copy datato a hetwork drive that is backed up
regularly.

Important: After the YESDAS Manager Automated Attendant retrieves datafrom a
remote YESDAS-2 the .xmd data files are merged to create new midnight-to-midnight
.mtm non-overlapping binary files. If you check the appropriate box in the Attendant’ Job
setup, older .xmd files are periodically deleted to save disk space, since the.mtm files
contain the same data. In this case you should retain all backups of your data drive on a
daily basis.

Archiving Data Files

While backup is essential, as time goes by and more and more data will be collected and
disk drives will fill up. Asyou acquire more and more data from your YESDAS-2
system(s) you may find it necessary to move older data to tape archives for off-line
storage. To analyze this off-line data you will need to restore from tape to the original
data directories. Contact your local system administrator or MIS/IT department for help
in creating a backup/archiving data strategy or for copying data files to tape. The datafile
directory structure YESDAS Manager usesis exactly asit appearsin YESDAS
Explorer's view of the datatree. Each YESDAS Network directory contains:
= Sitedirectories containing one or more Y ESDAS-2 systems as directories
below it;

= YESDAS-2 system directories below each site containing one or more
profile directories below each;

= Profiledirectories containing all stored binary and output data and calibration
files for each profile setup.
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Setting Up and Configuring the Automated Attendant

The YESDAS Automated Attendant is a mgjor time-saver when operating even a small

network of YESDAS-2 systems. Although you can always retrieve YESDAS data files
manually viathe terminal window, (for example to test a new communications device) it

is essentia that you configure the YESDAS Attendant to retrieve it for you on aroutine

basis, typicaly daily. The YESDAS Attendant performs other supervisory functions such

as error detection and notification that are essential to the proper operation of any data
collection operation. It can also make calls to remote systems at a time of day when the

rates are lowest, saving you money on your telecommunication costs.

The YESDAS Attendant automatically downloads datafrom the YESDAS Data

Acquisition hardware and generates Day files on a scheduled basis. The Attendant also

has the capability alerts users of site problems such as hardware error conditions via

email on a network-wide or site-specific basis. For example, for multiple site networks,

the Attendant logs can be mailed to a site-specific email account such that field

technicians can be dispatched to rectify hardware problems at remote sites. Thisisa

powerful feature that can help to automate maintenance tasks and keep your network

running smoothly.

YESDAS Manager is a SMTP and MAPI-compliant (Microsoft's Mail Application
Programming Interface), so you can email via Microsoft's Outlook and Exchange and
other popular mail packages, as long as you have email installed and running on the PC
where the YESDAS Manager Attendant is running. If you do not have a SMTP or MAPI-
compliant email tool configured for your PC, refer to your local system administrator for
help. Otherwise, skip the following two steps.

First, define the email addresses for the site and network objects in the YESDAS
Explorer.

1 Thecentral email setting applies to the entire network, so Select the Network

object (the top level object in the Y ESDAS Explorer) and with the 2™ mouse
button select Properties.

2 Inthe Contact Information tab specify the email address of the network
operator and press the Test Mail...button to confirm the YESDAS
Manager’s ability to send email. Assuming that your PC is already setup to
send email, verify that the mail made it to the proper mailbox.

Next, perform the previous steps for each Site. Note that if you wish to have a Site-

specific email address for the Attendant (for example for local site operators near each

remote site), you can specify an email address for each site.

Now define the Attendant "job" for a site and test its execution.

1 Selectthe YESDAS object in the YESDAS Explorer and choose Properties
(right mouse button or toolbar properties button).

2 In theAttendant Jobs tab, press the right mouse button and choose New...
3 Enter ajob namié in this example it is ‘FetchSitel’

4 Go to thechedule tab and setup a Next Run Date and Time. Verify that the
"enable job" box is checked. Click on the "My Computer" button so that the
Attendant runs on this PC.

ol

In theJob Options tab check these buttons:
"Auto Restart on Power Loss"
"Erase PCMCIA memory card buffer after successful download"
"Merge downloaded data with day files"
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6 If you have either an SMTP or MAPI-compliant email tool running on your
PC select "Email Log to Site/Network Contact”

7 Choose OK when done. You will see the following dialog messages:
Information |

A YWindows Shortout has been created in pour StartUp folder.
Thig Shortcut ztartz the YESDAS Attendant for thiz machine.

Information |

The system detected that the YESDAS Attendant waz naot running on this machine at this time.
[t haz been started and is ready for service,

At this point the attendant job will be installed and running. Y ou should observe the

YESDAS Attendant execution log either in your email inbox or in the YESDAS

Attendant’s job log.

The YESDAS Attendant runs as a MS-Windows 9x/NT "System Tray" application. The
system tray is located in the lower right hand corner of your screen and the YESDAS
Attendant appears as a check mark icon. Press the right mouse button on the Attendant's
icon on the to view the menu; it lets you view the Attendant Log, Schedule or even start
the YESDAS Manager application.

Setting Up and Configuring the Web Server

The purpose of theESDAS Web Server component is to publish the collected data on the
World Wide Web for other users to view via Netscape/AOL Navigator/Communicator
4.04 (or later) or Microsoft Internet Explorer 4 (or later) web browsers. Each YESDAS
Manager installation includes a web server providing the interface to remote users via
web browsers. You will want to install this component if you have a live connection from
the PC to the Internet.

If this is part of a YSOS system (see later chapter on YSOS) the YESDAS Web Server
also supports communication to the YSOS Console Manager, so even if you do not wish
to publish data to the web you will need to install this component for the YSOS Console
Manager.

Begin by defining a YESDAS Web Server for this YESDAS Network using the

YESDAS Manager.

1 Select the Network object (top level object in the YESDAS Explorer) and
choose Properties (right mouse button or toolbar properties button).

2 Inthe Web Servers tab, press the right mouse button and choose New...

3 Enter a web server name such as ‘YESDASWeb1'. The Web Server name
can also be the name of your host but is not directly related. You can have
multiple web servers running on the same host as long as they are running on
different TCP Ports (see step 4).

4 The default TCP Port for a web server is port 80. If you have already have
port 80 in use due to some other web server that is running on your host you
will need to specify a different port.
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Note: If your organization’s Internet connection is protected by afirewall, many are
configured to permit only port 80 access. Thusit is wise to leave this setting at 80 unless
thereis acompelling reason to changeit or there is a port conflict. However, it is possible
to optionally configure the web server to bind itself to designated | P address on that host.
Thisisuseful if you have a multi-homed host with multiple I P addresses and don't want
the web server published on all addresses. Leave blank to bind it to all 1P addresses on
that host.

1

Choose OK when done. Y ou will seethe following messages
Information | x|

A Windows Shortcut has been created in pour StartUp falder.
Thiz Shortout starts the YESDAS YWeb Server(z] for thiz machine.

Information E

@ The zysterm detected that the YESDAS Wweb Server YESDASWeb1" waz not runhing oh this machine at this
time.
It haz been started and iz ready for service.

Close the Network properties dial og box.

Select the Channd Profilel object in the YESDAS Explorer and choose
Properties (right mouse button or toolbar properties button).

In the Web Publishing tab, check the YESDASWeb1 entry. This enablesthis
YESDAS profile’s Day files to be published on your YESDAS Web Server.

After enabling the web publishing of this YESDAS Profile choose OK.

Activate the YESDAS Web Server window and choose Optioafsesh.
This refreshes the published profiles in the Web Server. The Web Server will
automatically refresh the data every 10 minutes.

Using your web browser tygdstp://localhosts the URL and you should be
able to see the "YESDAS Web Access" page. If your organization is using an
Internet proxy service, try enterimgtp://127.0.0.Jand it should appear.

Note: depending on the YESDAS profile settings regarding data acquisition

rates, you may have to wait a few minutes for the web server to publish the

first YESDAS data. If you cannot see this page, carefully review the steps in
this section and try repeating them from the beginning.

Advanced YESDAS Web Server Configuration

Y ou can configure the web server to use standard (80) or non-standard TCP/IP ports.
Thisway you can have an internal Intranet YESDAS Web Server on one port for local
distribution and a second external Internet server on port 80 so that users can access it
through firewalls. For example, here at Y ES, engineers can access our system on our
Intranet network at:

http://yesdasweb1:8080.

Whereas outside customers can visit via:

http://sunlight.yesinc.com:80
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However, if you ever intend to use MS-Excel to interpret data, when attempting to open a
MS-Excel spreadsheet over the web, Microsoft defaults the port number to be 80.
Therefore, keeping the YESDAS Web Server at 80 supports this limitation. Also, users
who access the Internet may have firewallsin between connections that typically are
configured to refuse other than port 80. By the way, port 80 isa TCP/IP port that most
web servers publish on, and is port number that everyone in general agrees with.

Data File Upgrade Strategy

Note: If thisisthe first time you are using YESDAS Manager with a new hardware

system and have no previous data files from earlier generation DOSBand tools you can

skip this section.

If you are upgrading from an earlier MS-Windows version of YESDAS Manager, install

the program in the same directory that the previousinstall used. YESDAS Manager is

fully backwards compatible across all versions and there is nothing else you need to do.

However, if you previously used YESDAS-2's DOS tools such as YESTalk and

DOSBand and have many .xmd binary data filesin various data directories, and you will

import this datainto YESDAS Manager in this section. Before you begin you will want

to review how data files are stored within YESDAS Manager and do some planning.

Once complete you can import these filesinto Y ESDAS Manager using the following

steps:

1 First, carefully verify that you have avalid pair of .cal / .sol filesfor al your
YESDAS-2 binary datafiles, and check that thereis only one calibration
epoch that spans each batch of binary datafiles. If not, you need to create a
new YESDAS Manager profile to match each and every valid .cal / .sal file
pair. You must sort these into separate directories where each one contains
thevalid .cal / .sol pair and binary data files they belong with. It is a good
ideato use the DOS tools to process al binary files to be sure that they
belong to the appropriate set of .cal / .sal files.

2 Under the Network, create a new site that will hold the YESDAS-2 data (use
the second mouse button on the Network Object).

YESDAS Wizard [Step 3 of 4) Ed |

@ What instrurments are connected to pouwr YESDAS?
=6
;D YESDAS Mame: IYESD.-’-‘-.SE PCHCIA bMemony: IE ME "I
é"'ﬁf
b # |netruments: Channel Profile ... | [Crefault: MER-7]
COM Pa:  [Directto COM1 7|
Cal/Sal Path: |.-’-‘-.:"-I Browse. . |
Cal File: I | |Digk drive not ready. Select a different
Cal/Saol Path or chooze Back followed by
5ol Filk: | 7| Mest
Cancel | ¢ Back | Hests Eirret
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3 Under the Site create a new YESDAS (use the second mouse button on the
Site Object). From the dialog shown above use the Browse... button to point
to the directory that contains treal./ .sol files that match your data.

Channel Configuration E
— MFR/UW-MFR
Shadowband Channels: [ 7 < ™ UW-MFR/High Latitude MFR

— Channels
o112 |3 14 [5 [s |7 |a |3 [1ol11]12]13(14l 1516l 7] 18l 10] 20] 1] 22] 23] 24| 25] 26] 27] 20] 29 20 31]

A
D] 55 5/5/5 55
[&] All-the-Time Channels (D] Daytime-Only Channels  [5] Shadowband Channels

— Counters
0 |0: Disabled ] 1 |n Disabled =l 2 |0: Disabled =l
3|0 Disabled =l 7B |0 Disabled =] WS |0 Disabled =]

Q. I Cancel |

Match the profile for the new YESDAS Object to the YESDAS-2
settings you previously used to collect the data with.

4 Create a new profile (use the second mouse button and click on the YESDAS
object and select "New YESDAS Profile").

5 Click on the "Channel Profile..." button in the dialog box. When the dialog
box above appears, carefully match the profile settings to the ones originally
used to create the data.

Important: It is essential to get the settings correct or you will have to repeat
the entire import process. If you cannot recall the settings, use DOSBand to
unpack the data file, where the settings will be indicated.

6 Tell the wizard to connect to the wizard when it finishes creating the new
object. Verify, via the Status icon on the toolbar, that the system serial
numbers match the ones in your .cal / .sol files.

Note: If you cannot connect to YESDAS at this point stop and determine
what the communications problem is before proceeding.

7 Once the new YESDAS in created by the wizard, double click on the profile
to open the data file window
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YESDAS Profile ChannelProfilel =

LChannel Configuratinnl Counters, Sampling and System Settingsl Memaory Usage  Data Files |W’elg F'ublishingl Ay 4 I ’I

[= 2 e & |

MName | Size | Madified | =]

f o
Close |

-\ Dowrloaded Files A Merged Files 4 Day Files 4 Other Files /

Data Files profile view. The icon to launch MS-Explorer is the
magnifying glass at the rightmost position on the toolbar.

8 The Downloaded files area will appear empty. Click on the M S-Explorer
icon on the toolbar and browse to the location of your old data files. Select
the files using the mouse and copy them to the M S-Windows clicpbaord
(Ctrl-C).

9 Movethe mouse back to the Downloaded files area and using the second
mouse button on the empty window areaimmediately above the tab, select
Windows Explorer.

10 Inthis new second instance of M S-Explorer, select Edit > Paste from its
menu. Your datafiles will be pasted into the correct YESDAS Manager data
directory.

11 Click on the Data Files tab again to make YESDAS Manager the active
window and press F5 to refresh the Data Files window, (the newly imported
datafiles should appear)

12 Within the Downloaded files section select al of the data files with the
mouse button. Now using button 2 select "Merge/Split with Day Files." This
creates new midnight to midnight data files.

13 Test viewing the day file data by double-clicking on each day file and then
applying angular correction by selecting the check box at the top of the Data
manager window.

Caution: If you encounter an error message indicating you have the incorrect
.sol filefor the data, your Solar Information file (.sol) does not match the
data and you must stop and fix the problem by manually editing the file. Note
that you should edit this file with extreme care, and verify that the problem
exists across all datafilesin the set you imported. Check that DOSBand
encounters the same problem.
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14 Next, if you have more than one set of valid .cal / .sol files, you will need to
create new profilesfor each set that site (use the second mouse button on the
site name and select "New YESDAS Profile...").

New YESDAS Profile M= E3

Enter Mew YESDAS Profile Hame:

Prafile Settingz bazed on:

k. Cancel

The second and subsequent profiles can be based on the first one you created
as shown above.

Important: All of the files belonging to each YESDAS-2 objerist have
the same set of system and head serial numbers - if the head was ever
disconnected at power up, the data file will show 0000 as the head serial
number.

Watch for any error messages that indicate that#hend.sol files do not
belong to the binary data you read in. In this case you must edit the files
manually to fix the problem, and follow this procedure to create separate
YESDAS obijects for each set of files that do not match.
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Manually Retrieving Data From a Remote YESDAS

Working with YESDAS
Manager

This chapter covers basic operations by doing routine tasks such as manually collecting,
processing and displaying YESDAS Manager data. Note that the Automated Attendant
normally performs these steps for you.

Manually Retrieving Data From a Remote YESDAS

Select the YESDAS system you wish to download from using the YESDAS Explorer,

and using mouse button 2 to activate the context menu, select Connect.

Once Connected, select Download data from the Action or the context menu.

Ei| YESDAS Manager =l E3
Eile  Action Toolz ‘Windmw Help

[ ([E=2r 8 & @ =
. YESDAS Explorer = =] =]
EI(§ My YESDAS Metwork,

=0 Liy's
& Char New'ESDAS Profe... =
BB H -
= tenz;ac ¥ Delete...

=] g YESDAS Hename... SDAS . . .
Char Refresh
- Phonebook, = n
[]ﬁ Cornmunicati ezt Harrison, 89/61/98.
Dizconnect. ..

=& | ogin as Supervisor...

2 [nitielize...

B Gt Data ol ection .,
M| =top Data ol ection,,

é Receive Data...

+ Status
& Faw RealTime Data

b
Properties..

TBTEak T CIo W DLO DSEm Emor o Ring ! RxD O THED o Haw Feal Time Da
_"‘-, Terminal ,{ Raw Real Time Graph ,u'{ Faw Real Time Data J-'r

-
1| »

| 4
YESDAS connection is established, just about to perform manual datareceive.
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Note: If you do not see the terminal window successfully connect, you have a seria port
configuration problem. Review the previous chapter and run a serial communications test
to the YESDAS-2 hardware.

YESDAS Manager will place the datain the "Downloaded files' in the Data Files view
of the profile object associated with the Y ESDAS system.

Processing the Data

Once you have retrieved a Y ESDAS binary data file you can merge it and create a day
datafile. Select the profile and look at the Data files tab. Highlight the new file and using
mouse button two select Merge with Day Files.

[ YESDAS Profile profile 2 =] E3

LChannel Configuratinnl Counters, Sampling and System Settingsl Memaory Usage  Data Files |W’elg F'ublishingl Ay 4 I ’I

M arne | Size | Modified
B 19390307-181557 xrmd 16,320 3/10/99 B:4304 AM
11-124346. %m)

Preview [Last Data and Observations are ur

Unit 1D = 45053, Head ID = 45570, Location
186 752 31199 4:06:02 P Revizion Mumber = 13, Multi-Filker with 32 cl
B Open First Data Observed at = 36225.97708, Las!
Sample interval = 15 [2ec), Averaging intery
The Initiglization Command YWas | $20 $02
X Mo Counters were enabled

LSS W P FIIEE The rumber of averaged obzervations repol
Eﬁ Merge/Split ... o

Data being taken:
9 Refresh 7 Shadowband channels. :
@ \Windows Explorer [21 output columns: global |, diffuse | & dire -
4 I I 3

-\ Dowrloaded Files A Merged Files 4 Day Files 4 Other Files /

About to merge collected binary file.
The Data File Split/Merge wizard will run and indicate any errorsit encounters.

(W e bs s cemilag= Divem @i reames apbl Benge oo sl a-|

T e ot disn. & warsbinan TEMPSYES 21 TEAR SR i
Parssrani bs ocstoe: O Frogrer FileshSE S NCOE S045 W medm et E S [BL Sae B1ES IS

Flaajgirndg Mamrdiosided Mats Fibse 5d Tl and &a Nasd Tndg
Flnggrey e 1 B30T 191 65T ed
Flaggre Fim 795011 0P8 e

Dot Fiker 5 ol Pl e T g ] el
A arry oty ook

1] |

When it isfinished it will place the filein the Merged Files tab, and a new Day File will
exist for it. It will no longer appear under the Downloaded Files tab.
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[ YESDAS Profile profile 2 =] E3

LChannel Configuratinnl Counters, Sampling and System Settingsl Memaory Usage  Data Files |W’elg F'ublishingl Ay 4 I ’I

M arne | Size | Modified
% 1999017111 24945, wmd 186,752 3/11/99 4:06:02 PM

Preview [Last Data and Observations are ur

Unit ID = 45053, Head ID = 45570, Locatiol
Revizion Mumber = 13, Multi-Filker with 32 cl
First Data Observed at = 36225 97708, Las!
Sample interval = 15 [2ec), Averaging intery
The Initiglization Command YWas | $20 $02
Mo Counters were enabled

The rumber of averaged obzervations repol

Data being taken:
7 Shadowband channels.

[21 output columns: global |, diffuse | & dire

1| I L3

Cloze |

The Downloaded file is now merged and no longer appears under Downloaded Files tab.
Now that a day file has been created, you can look at the data. Move to the Day File tab
view and using mouse button two, click on the Day file you wish to graph. Note that you
can have do this automatically from the Downloaded Files(] tab, but for illustration
purposes

[ YESDAS Profile profile 2 =] E3

LChannel Configuratinnl Counters, Sampling and System Settingsl Memaory Usage  Data Files |W’elg F'ublishingl Ay 4 I ’I

E Downloaded Files :\ Merged Files A Day Files 4 Other Files f

M amme | Size | Modified | [Preview [Last Data and Dbservations are ur - |
B D ay19990307. mtrn EA14  12/30/93 3:38:44 P Bt e e e el ke
B3 01219990202, mirn 0854 12/30/99 23044 PM  |UnitID < 45053, Head ID = 45570, Location
B Day19990:309. mtm A0956  12/30/93 3:38:44 P H_EViSiDﬁ Number = 13, Multi-Filter with 32 cl
=3 D1 9950310, mtrn B1.024 12/30/99 33344 Py [Fist Data Observed gl = 56223 20502, Las!
Sample interval = 15 [zec), Averaging intery
&m Open 0/33 3:38:44 PM The Initialization Command 'was: | $20 02
= - Mo Counters were enabled |-
Open and Graph The rumber of averaged abservations repan
M tderge with WayFres Data being taken:
B2 Merge/Split ... 7 Shadowband channels.
8 Refiesh LI—I _'IJ
E Downloaded Files @ ‘windows Explarer ther Filez _f

New Day file, about to be opened and graphed by the Data Manager.
Note: The Data Filestab is a special filtered view of the system'’s profile directory - all
files are actualy located in the same data directory.
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Data Manager Graphical plot, with six output column channels shown.

In the Data Manager, the columns that get plotted are controlled by selection check boxes
in the lower left window area. The days available for plotting appear within the datafile
appear in the upper left area of the window. Y ou can highlight one or more days as
shown below.

m Data Manager - 19990311-124946_xmd
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Multiple Days plotted together.
Y ou can also control whether the plot is 2-D or 3-D viatheicon at the upper left corner

of the window.
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3-D view of data. Graphs can be copied to the Windows clipboard for rapid import into
your favorite MS-Windows Applications.
Next, daily Solar Plots can be viewed by clicking on the Solar Plot Tab
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Solar Plot of a413.5 nm MFR channel.
Note the morning is clear while there was some cloud activity in the afternoon. Click on
the Langley AM and Langley PM tabs at the top of the graph to view the results of a

Langley plot.
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Morning Langley Plot. Note how straight the points are, showing the good fit.
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Afternoon Langley Plot. Note how minor cloud activity impacts the line fit.
The Langley airmass range is adjustable from this screen as well to suit your needs.

Running a Langley Report

The Langley report differs from the Langley plot available under the Solar Plotstab, in

that it is run through the Harrison Objective algorithm to throw out bad data. Using the

tab interface to browse Solar Plot data and |ocate a channel from a clear day to analyze.
Assuming the channel is valid to be run through Langley processing (which is enforced
and controlled by statements the Solar Information file), click on the Langley Report tab
and select the "Langley Report..." button. The following window will appear when it
completes the processing:
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Processing the Data

1D ata Manager - 19990311-124946_xmd

Langley Repart. .. | Filename: I'I YChannelPraofile]413330311-1 24346 lan _I

I B3

Each line of the autput contains the fallowing columnz in order:
The date in days since 1900, and a fraction that iz either .25 for an AM or 75 for a PM regression.

frachion iz alwaysz 0.25 or 0.75, az zome programs don't ike numbers that start with a decimal point.

Output Options... |
ry

Mote that thiz obeys the Split Date option of the formatting options dialog; hence this can be bwo columnz. In this caze the

The pazzband channel number. Thiz will be 0 for photometers, 1 through 7 for multi-filker instruments depending on the
channel selected, and higher number for auxiliany channels identified az "Langley-able’ in the solar info.

3E226.2514 111 47 01892 17226823 00036 09926 1697.3330
36229.2515 109 44 01527 15472950 00023 09334 15269473
36229.2516 103 45 00333 28371733 00040 09334 2853.0739
4

=
=

ol

\Main J-{ Baw Data J-{ Faw Data Graph J-{ Salar Plot ,‘ﬁ, Langley Fepart ,{ LCalibrated D ata J-{ Calibrated Graph ,-’

Results of a successful Langley Report.

Y ou can adjust file output options from this window. Data are written to ASCI| filesin

the current profile directory, and these output filesend in ".lan."

Importing Data From the Web Server

One of the more powerful features of YESDAS Manager is the ease by which you can

import datainto MS-Excel. Simply

Click on the download icon in the available files window.
Select the data series you want and copy it to the clipboard.

Open MS-Excel and select File>Open.

ga h W N P

L ocate the data you want to import by browsing the YESDAS Web Server.

Paste into the M S-Excel file open dialogL! it will import the datafor you.
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Processing the Data

Using the Web Browser interface to import into a MS-Excel worksheet.

T A5 wirh Mansi

FRCDICER

EFRSF Hemd Tewp , degl
EFRER A1 Tatal . W ip®2)

WFRER ALE.0ne Toewl , B iw*2)
EFASE A98.3mm Tokal . Win"2i/m
BFREE id.0nm Tocal . W03 e
EFRSE §71.%9mm Toewl , Wim"2]
EFRER 858.1pm Toval » Win 11 o
WFRSE @3¥0.0mm Toceml , W iwm"Z)/mm
EFREE 51 Piffuse . N/ [mtI)

WFREE 4i5.0nm Fiffues . BT i) e
EFRESE A0&.3mm Fiffuse . N [t Z)dmm
BFREE i .0nme Fiffwae . W7 iw"E) S me

e BSE AT1 e Tiffoam . EF IR iTe J
il el t AT
E =] 4 § =

Note: This method requires MS-Excel 97 or later.
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New

Menu Reference

This chapter provides detailed descriptions of each menu itemin YESDAS Manager. Use
this chapter as areference or to explore some of the more advanced capabilities of the
program. Keep in mind that if you are using the YESDAS Automated Attendant
component to retrieve data from your remote site(s) and the YESDAS Web Server to
publish data to users via browsers, most of these functions are only required for
debugging configuration problems. Typically, the most common problems encountered
during the routine operation of a network are:

Phone line problems (e.g. random communication modem dropouts)

Remote site AC power failures (why you need a battery)
Disk or server volume full problems on the PC workstation itself

Y ESDAS Manager follows many of the conventions used in M S-Windows applications,
and supports the button 2 operation (this is the right button for aright handed mouse
setup), to accessthe properties of the currently highlighted object. This means there are
typically several ways to gain access to a given function:

. Click onapull down menu

Click on atoolbar shortcut

Click the 2™ mouse button an object in the Y ESDAS Explorer or Data
Manager windows, then select an item from the pop-up context menu

Click the 2™ mouse button an areain the current active window, then select
an item from the pop-up context menu

In addition to using the menus to open and work with files, any file ending with .xmd or
.mtm areregistered asa YESDAS binary datafile. If you double-click on these file types
YESDAS Manager will automatically launch and unpack the data for you.

The functional listing in this section is grouped by menu order generally from left to
right. Because they are largely autonomous, the YESDAS Web Server and Attendant
system tray components are not documented here, but some information is contained as
help information in the programs themselves.

File Menu

New

Invokesthe YESDAS Wizard to create anew YESDAS network. A YESDAS network is
acollection of hierarchical objects (sites, YESDAS-2 systems, and profiles) that
represents your physical data collection system. Normally you will only have one
network, but you can have as many as you wish. It is often useful or educational to create
atest network to try new settings without altering your "live production” network.
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Open YESDAS Network

Open YESDAS Network

Opens an existing Y ESDAS Network. Note that you do not have to close the network
each time you wish to leave Y ESDAS Manager as it closes the Network for you
automatically. Once you open and work with a network it may appear on the most
recently used list under the File menu.

Close YESDAS Network

Closes a currently open YESDAS Network. Since you can only have one network open at
atime you must use this function (or alternatively, select the " X" onthe YESDAS
Explorer menu bar) before opening another network.

Print Setup

Like most MS-Windows programs, this item lets you configure your printer device to suit
your needs. It invokes the operating system’sinstalled printer driversto let you configure

the settings for the default printer. YESDAS Manager supports printing through standard

MS-Windows printer drivers.

Most Recently Used Files

As with many M S-Windows applications, Y ESDAS Manager keeps the four of your
most recent Networks in a most recently used list under the File menu. Y ou can use these
shortcuts to rapidly open the network used in arecent YESDAS Manager session.

Action Menu
The Action menu changes depending on the context. All possible choices are listed here.

New YESDAS Profile

Profiles are a mechanism to track hardware configuration modifications over time. This
menu item permits you to create a new profile for aYESDAS-2 at a site. Profiles match
changes in the sampling rate or number if channels (the data acquisition protocol). They
can be based on aninitial set of default .cal/.sol files but can also be based on a previous

New YESDAS Profile _[O] <]

Enter Hew YESDAS Profile Mame:
Itest

Prafile Setting: bazed on:
<YES Cal/Sol> =]

<YES Cal/Sals
iChannel Profile 81
HeadT emperature

profile. Below istheinitial new profile dialog box.
New Profile selection dialog. Typically you build on a previous profile and alter it to
track new changes.
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New YESDAS Profile

Once you proceed with the selection a new profile item appearsin the YESDAS Explorer
window and you are presented with the main initialization window. Note the several tabs
across the top of this window, these permit access to several other critical dialog boxes:
An"unlocked" New Profile configuration window, indicating no active datafiles.

Note that channel 9 isturned on asan "A" or all-the-time channel, and the other choices
are D for daytime-only channels and blank for inactive channels. Select head temperature

YESDAS Profile test M=l E3

Channel Configuration | Counters, Sampling and Spstem Settings' Memary Llsagel Data Fi|E§| ‘Wb Publishingl Ly A | ’l

— MFRA-MFR
= Wiew YESDAS Board |
Shadowband Channels: I_?;I ™ Uv-MFRHigh Latitude MFF
Band Offzet: I 0 I™ Head Temperature [Channel 0) fzg GED Program Editor |
— Channels
01 [2 ]2 4 s [6 7 |8 [ [1o[11]12[12[14[1s]16[17] 18] 19] 20[21] 22] 23] 24] 25] 26] 27] 28] 28] 20 31]
A A
D] S/5/55 5|55
[&] &ll-the-Time Channels [ Daptime-Only Channel:  [S] Shadowband Channels
[r Freile Lok & s Orly edit the YESDAS Profile IF and ONLY IF the
_ - LED Program Editor encounters problems with pour
Thiz Prafile is unlocked. configuration!

Fefrezh | (] I Cancel | Ay

if you wish to create anew .cal file to permit monitoring of the head temperature, using
the QED editor. Select the UV-MFR/High latitude MFR if one is connected, and then
modify the band offset as necessary for these to-from instruments (otherwise leave the
offset at 0). Also note that the unlocked padlock indicates there are no data files already
associated with it[] you can modify the profile at this point. However, once you start
taking data under this configuration the padlock becomes "locked" and you will then
need to create another new profile if you wish to modify any of the parameters.
To complete the dialog entries you will need to know your specific hardware
configuration, in terms of what sensors are wired to what input channels. Unused
channels are left blank to disable them, saving system memory.
If a shadowband radiometer is connected to the YESDAS-2, select the number of
shadowband channels to be monitored based on the shadowband models:

SDR-1 or SDP-1 instruments have one channel

SDP-2 has two
UVMFR-4 has four
MFR-7 or UVMFR-7 has seven

Thisis the same as typing the Number s command at the terminal window. Next, if one
of the above shadowband radiometers is connected, decide whether to enable the head
temperature monitor. Note that this requires you to create a new .cal/.sol file set to permit
the additional channel to be processed successfully.

Check if thereis a high latitude (above 50 degrees | atitude in the northern hemisphere or
below 50 in the southern hemisphere) or aUVMFR is connected. This ensures that "to-
and-fro" shadowband motion is accommodated by limiting the sampling rate to 20
seconds.

If you have any auxiliary instruments wired to YESDAS click on their channel, just once
for "all thetime-A" logging, and twice for "daytime only-D" logging.

Select View YESDAS Board if you need to review the hardware channel assignments.
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New YESDAS Profile

Select QED Program Editor once you have setup the channels you want to log. This
permits you to edit your .cal/.sol filesto match the new profile. Y ou must first select
"Apply" before the QED editor will open.

[E YESDAS Piofile Channel Profile #1 | [O] ]

Channel Configuration | Counters, Sampling and System Settings I temany Uszage I Data Fi|E§I ‘wieh F'ublishingl B A I L4 |

i Counters
D)0 Disabled Bl 1o Disabled = 2|0 Disabled =l
3|0 Disabled Ell 180 Disabled Bl ws|o Disabled =l
— Sampling Setup Download Setting

Sample Every: [ 1% seconds File Prefis: | P YMMOD-HHMMSS XMD
Awerage Every: I 4 zamples

— Spstem Settings

™| Display dyveraned Data ™| Ereate Tiest Wata ™| Low-Rawer Shadowband ode
™ | Yoltage iaatehdba ¥ | Shadewbandrstumert ¥ | Dieplay FawEea-Timne Data

Fefresh | Ok I Cancel | Sl |

YESDAS Manager Counter Initialization and custom file prefix dialog.
[E YESDAS Profile Channel Profile #1 |- [O] x|

| Data Files | ek Publishing | Ady 4 ¥ |

LChannel Configuration I Counters, 5 ampling and System Settings

Mumber of Daylight Hours at Site: I 12 ill [Bazed on cunrent YESDAS Site Properties]

YESDAS Memony Size: |2 B 'l [Bazed on cunent YESDAS Properties]

r— Current Profile Summary — Memory Uzage
Shadowband: 7 channels D aily: 28920 bytes per day
Al-The-Time: 0 channels Memory Capacity Used in: 194181 hours
Daytime-Only: 0 channels 8091 days
Counters: 0 channels
Storage Interval: B0 seconds

Refresh | (] I Cancel Anp(

Site-specific Hours of Daylight Estimation dialog, for Memory Usage calculation.

Enter the number of daylight hours you expect the site to receive. This number is used to
calculate expected "timeto full” for the data buffer or the PCM CIA expanded memory
option for the YESDAS-2 system. Y ou may want to leave this as aworst case, or modify
it through the year. It does not govern any data collection at the YESDAS-2 itself, asthe
solar ephemeris calculation within the Y ESDAS-2 hardware knows when the sun is up or
down.
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Data Files

Data Files

Asfiles are collected using a profile, they accumulate into a directory below it. Normally
you do not need to know their exact location, and names are created automatically. The
Data Filestab isafiltered view of the directory, helping you focus on the objects you
need to see.

YESDAS Profile Channel Profile #1 =]

Charinel Ennfiguratinnl Counters, Sampling and Spstem Settings' Memory Usage  Data Files |‘W’el_:u Publishingl Ly A | ’l

Size | Modified
033 12/22/9912:27.22 AM

Preview [Last Data and Observations are ur & |

[ata are from an Archived File

nit I = 45343, Head 1D = 0, Location = 4°
Revizion Mumber = 13, Multi-Filter with 32 cl
First Drata Observed at = 36302 40763, Lasl
Sample interval = 15 [zec), Averaging intery
The Initiglization Command *as: | $20 $00
Mo Counters were enabled

The number of averaged obzervations repoi

[ata being taken:
7 Shadowband channels.

-
1] | 3

% Downloaded Files 4 Dowrloaded & Filed Files 3, Day Files 4 Other Files /

Data Files view, showing one midnight-to-midnight .mtm day binary file.
The datafiles view shows all previously collected data from the YESDAS-2 system using
this profile. The lower tabs on the window show filtered views of the data directory for
the current profile. Incoming files are placed in the first tab, then as they are merged they
are converted into non-overlapping continuous day files. Using the Y ESDAS Attendant,
as datafiles are collected by the Attendant they move from left to right until they created
day files which are used by the YESDAS Web Server. The day file shown aboveisa
binary file that was created from several merged discrete .xmd binary filesinto a
contiguous, non-overlapping data file. Note the summary data on the right, which
contains details about the selected file.
Initially the data files tab will be empty since you have yet to download any binary files.
Downloaded files from the YESDAS Attendant are palced first in the | eft tab and are
stored in the day tab. This data flow from left to right is part of the automation of the
orgainzation of contiguous data files and permits data presentation via Y ESDAS Web
Server.
The other three tabs can be modified or |eft alone for now.
The web publishing tab permits you to assign the data from this site with a
web server, (assuming that you have aready created one)

The notes tab is there for your convenience to track any details about that site

Only modify the advanced tab if you have extremely high channel counts
enabled on the YESDAS-2; normally the default value of 5 is sufficient for
nearly al cases.

Delete

Deletes the currently selected object in the YESDAS Explorer. Objects can include sites,
YESDAS-2's and profiles. Note that binary datafiles are not deleted, you must do this
manually with the MS-Windows Explorer. Always retain backups of your binary data
files.
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Rename

Warning: Unlike MS-Window's Explorer and recycle bin, YESDAS Explorer objects
that are deleted cannot be undeleted. Although YESDAS-2 datafiles are never deleted by
this function, this menu item should be used with care. Alternatively the delete key can
also be used to delete selected objects.

Rename

Renames the currently selected object in the YESDAS Explorer.

Note: Renaming an object is often a good way to avoid having to delete is. Although
YESDAS-2 datafiles are never deleted by this function, this menu item should be used
with care. Alternatively the delete key can also be used to delete selected objects.

Refresh
Similar to F5 - simply refreshes the treein YESDAS Explorer if you made a change.

Connect
Y ou must be actively connected to a YESDAS-2 system to be able to perform any data
retrieval or initialization actions. This menu item will be inactive until you select an
existing YESDAS-2 system from a site within the YESDAS Explorer view. Once
highlighted select Connect (or click button 2 on the object, connect) and watch as the
terminal window logs you in.
[Bi] YESDAS Manager
File  Action “Window Help

J%DﬁHEW@RWP Ié‘,_/ﬂ|

i*. YESDAS Explorer =] =]

=N ; My vESDAS Metwark
ERx JUY i3 YESDAS #1 L O]
- E@y

Fort Speed=192886 -

iliconnecting to YESDAS . . .
i fHello:

|Break 0 CTSm DCOm DSRm Emoro Ring 2 BxD o THD O HatwiEealtimelata
_‘\ Terminal ;{ Faw Real Time Graph J-'{ Faw Real Time Data ,u'r

| y

A successful connect, showing terminal window. If you do not observe this check your

serial cable, or if connected via modem, the phone number for the remote site.

Once you are connected other Action menu items become selectable, such as
Disconnect (ends the current communications session)

Login as Supervisor (which then enables you to start and stop data collection
and initialize)
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Connect

Receive (passively retrieves data from the remote data buffer to alocal data
file, manually)

Status (passively checks the system status)
Real Time Data. (turns on passive local display of real time raw data)

Keep in mind that at this point you are not yet logged in as Supervisor (so you cannot
start and stop the remote Y ESDAS-2 system). However you can retrieve data from it
non-destructively as well as check the status and turn on the real time data display.

Note: YESDAS Manager’s advanced multi-threaded design permits you to have up to
four concurrent communications sessions open simultaneoudly, letting you work with up
to four sites simultaneously. Each session shows up as its own terminal window. This
feature permits, for example, alocally direct-connected Y ESDAS-2 system to display
real time datawhile YESDAS Manager performs dial ups to one or more remote systems
viamodem(s). Your PC must have the required serial port and modem resources for such
multi-port operation. By using modems many sites can be accommodated via the
YESDAS Attendant.
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Disconnect

Disconnect

This function terminates an active communications session. Thisitem is only selectable if
you are actively connected to one or more sites. It appliesto the currently active
(selected) terminal window. If you have more than one window open, be sure to select
the correct window you wish to disconnect from before selecting Disconnect.

Login As Supervisor

Y ou must be actively connected to a Y ESDAS-2 system to be able to activate this menu.
(If not, first select an existing Y ESDAS system from a site within the YESDAS Explorer
view. Select Connect, or click button 2 on the object, then connect. Observe the terminal
window log youin.
Once you are connected to a YESDAS-2 system, Login As Supervisor boosts your
privileges up from a normal user login to the supervisor level. Supervisor level users can
stop and start the hardware (which clears memory) as well as reconfigure the data
acquisition protocol settings such as sampling rate and number of channels.

[Bi] YESDAS Manager E=l

File  Acton  wWindow Help

o=y 8 & v @@

. YESDAS Explorer _ o] ]
E|:I§ My YESDAS Metwark

ERx JUTEY 5 YESDAS ##1 [_[E]x]
R R ot Speed-19200 =
R Elconnecting to VESDAS . . . B
! Bl lHello:

A& Phon

CRCEVIIFR YESR7M2a, L. Harrison, 09/701/98.
*>H 8 Irradiance?

>

|Break 1 CTSm DCOm DSREm Emor Ring - RXD o THD FrawEeal Time ata
_\, T erminal ;"i Faw Real Time Graph J-{ Raw Real Time Data ,u'r

Successful supervisor level is entered after selecting "Login as Supervisor”

The Login as Supervisor function is the same as entering:

H O Password

Directly at the terminal’s command line, where "Password" is your YESDAS-2 system’s
case-sensitive supervisor password.

Note: If you cannot recall your password it isusually located as ASCII text in the .cal file
for the system as a comment. Select the remember password option to tell the program to
store the password so you do not have to enter it each time. Keep in mind both the User
and Supervisor passwords in YESDAS are hard-coded in the firmware and cannot be
changed. These primarily exist to thwart hackers who discover the phone line from
tampering with or otherwise bothering your YESDAS-2 system while it is connected to
the public telephone network. Be careful about disseminating the Supervisor password to
unauthorized persons.
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Initialize

Initialize

This supervisory-level function reinitializes Y ESDAS-2's data acquisition protocol
(sampling rate, time/location, etc) and should be used only once you are familiar with the
ramifications to downstream data files, and the inability to merge data files with differing
numbers of channels active.

Important: Always stop a Y ESDAS-2 before selecting the Initialize function.

To run the Initialize Command you must first login as supervisor. Once the Initialization
command isrun the YESDAS-2 is stopped, and restarted, clearing the buffer. This menu
selection is one of the most complex in YESDAS Manager and brings up these screens.

. Initialize YESDAS #1

UTC:

— W Date/Time Setting v Location
ezt .
! = = = =, =, o] — L atitude: 43.000°
Lacal: e EE e EE e . -
Time £one;  [GMT -05:00] Eaztern Standard Time

12/28/1999 05:42:10 UTC Time based on Local Time Modify Location.. |

— v Channel Prafile - Channel Profile #1

0471 12 02 (415 |6 17 (2819 10011201314 16016{17)18{193) 20] 21| 221 23] 24| 25] 26] 27 28] 23] 30] 31
A
] S |5 |5 |5 ([5]5 |5
[&] All-the-Time Channelz [0 Dagtime-Only Channels  [S] Shadowband Channels: 7 todify Channel Profile. ..

|Eu:uunters | Digplay Averaged D ata: Mo Sample Eveny: 15 zeconds
0 Woltage ‘W atchdog: Mo Average Eveny: 4 zamples
10 D!sal:uled Create Test Data; Mo Axeraging Interval: G0 zeconds
2 | 0 Dizabled _
3 | 0 Disabled Shadowband [nztrument: Tes
4 | 0: Dizabled Low-Power Shadowband Mode: Mo
5 [0 Dizabled Dizplay Raw Real-Time Data: Yes

ak Cancel

Initialization Screen. Select "Net Time" if your workstation is connected to the Internet to
synchronize the time from an atomic clock time server.

Note that some of these settings should be static, for example you normally do not move
the location of the sitel] in this case you would create anew YESDAS-2 site and giveit a
new name.

Behind the dialog boxes, the initialization command actually issues a Number command,
aJ Counter command, and an | Initialize command. However due to the close ties
between the initialization of a YESDAS-2 and the required .cal/.sol files, it is strongly
recommended that you not enter these commands directly from the command line.
Instead, use the New.Profile menu to add new profile to the site. Thiswill help to
effectively synchronize the .cal/.sol files with future data files that will be created using
the new sampling protocol. For more information refer to your YESDAS Installation and
User Guide for the exact syntax of these commands. As with other Supervisor-only
commands, this menu item is not selectable until you first login as supervisor.

Modify Location
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¥ Site Lily's

l Local Nu:u:un] Contact 1nfu:urmatiu:un] Motes ]

Modify Location

Current Offget; [UTC -05:00]

o Marth T South
(" East 0% ‘wiest

Ik | Deqgreesz
Latitude: 43.000 °
Longitude: F2.000 ¢
[l * Host Computer
" Other |
Altitude: | 00000 [feet =]

Draplight Hours:

-

E

[Uzed only by Data File Split/terge Wizard]

[Far informational purpozes]

[Uzed anly by kemaon Estimate Function]

] Cancel

Site-specific information, also accessible by selecting the site object in YESDAS

Explorer and clicking mouse button 2.

+ YESDAS #1 Status

Revizions Location, Date and Time

Board 1D: $B370 Firmware Vers.: MFR YESR7M2a Latitude: 423943 °  System Date: 12-28-1939
MFR Head ID: $0000  Firmware Author: L. Harrison Longitude:  ¥1.9989 *  System Time: 05:45:36
PROM Yersion: 74 Firmware Date; 09401 ,/98, Time Adjust: 0 Spreadshest: 36521.24000

Channels

o112 |z 14 15 Ie |7 |2 [= L1ola1]12]12] 14l

5l18]17]18l 9] 20l 21] 22| 22| 24] 251 26] 27 23] 23] 20 31

o

b SIS[5[S|5[5]5

[&] &ll-the-Time Channels

[D] D aytime-Only Channels

[5] Shadowband Channels: 7

Counters Memom Lsage
Size Uzed Uzed Records
32 KB Buffer: J2.0FkB 0.00 EB nta % 1]
0: Disabled PCMCIA Card: Mo Card
0. Disabled temary Capacity: 1.26 days 1.26 days left INNEEEN
0: Digabled
[: Disabled Spstern Settings
U: Disabled Syztem Status YESDAS iz running
S emlie Dizplay Averaged Data: Mo Shadowband Inzstiument; ez
Sample Every: 15  zecondsz | | Woltage “Watchdoo: Mo Low-Power Shadowband Mode: Mo
Average Every: 4 samples Create Test D ata: MNa Dizplay Raw Real-Time Data: e
Ayveraging Interval: B0 seconds

[~ Refrezh evern 1 minute Refrezh

Once theinitialization sequence completes, if you left the "show status' box checked,

YESDAS Manager displays a status window to
system operation and verify that the settings are

permit you to monitor the YESDAS-2
what you wanted. Under the System
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Start Data Collection

Satus at the lower center, check for run-time errors that may indicate YESDAS or
shadowband instrument problems.

Start Data Collection

This supervisory-level function starts data collection if YESDAS-2 is stopped, and clears
the memory in the YESDAS-2 hardware. If YESDAS is stopped this will start the system
viaa

"Go 1" command. This menu itemis not selectable until you first login as supervisor.

T |
@ Are pou sure you want to START collection data?
E rigiting data in the WESDAS #1'YESDAS will be lost

N me |

Important: Starting the logging of data (also referred to as initialization) permanently
clears al data from the storage buffer in your remote Y ESDAS-2 hardware. Be sure that
you haveretrieved all data from the remote system you may want to look at later before
you select this menu item.

Stop Data Collection

This supervisory-level function stops data collection if YESDAS-2 to permit changing
the time, location or data acquisition sampling protocolsin the YESDAS-2 hardware. If
YESDAS isrunning thiswill stop the systemviaa"Go 0" command. This menuitemis
not selectable until you login as supervisor first.

Confirm |

@ Are you sure pou want o STOP collection data?

Remember to download the data from "ESDAS #1' before restarting data collection.

1 |

Note that merely stopping the YESDAS-2 does not clear all data from the storage buffer.
However, once it is stopped you must eventually restart it. Hence, you will eventualy
have to retrieve data from the YESDAS-2 buffer since it will be erased at startup. If you
desire long term contiguous data, thisis not a good idea. Once YESDAS-2 is stopped,
during thistime atime gap can appear in the data stream, since the data download can
take several minutes depending on the buffer size (or worse case many minutes if alarge
2 Mb PCMCIA option card isinstalled and the modem speed is slow). Typically,

Y ESDAS-2 systems are not stopped and data is retrieved while they runs, usually viathe
Auto-Attendant. Before selecting this option be sure you understand the consequences
down theroad, asit is not possible to restart without erasing data. may want to look at
later before you select this menu item.

Receive Data

Your YESDAS-2 hardware has a remote memory buffer connected to a temperature-
insensitive multi-channel analog to digital converter front end. Data stored in the buffer
areretrieved to your workstation before you work with it. This menu function

== Download Status M= E3 |

Diownload Status

File Mame: Db A15991 228-003715. xmd

Drata Transfermed: 0 bytez

Blocks Transfemed: 1 blocks [128 bytes/block]

Tranzfer Status: k. 48




Status

automatically receives a data file from aremote system via Xmodem-checksum and
storesit in a new data named by the date and organized by site. Once you begin the
transfer you should observe a download dialog box similar to the one here.

Note: this function does not process data thought he Merge facility.

This menu function is only active if you are currently connected to a Y ESDAS-2 system.

Status

Status provides you with a great deal of detail about your YESDAS-2 hardware, whether
itiscurrently taking dataor it is stopped. Y ou do not need to become supervisor to run
this command.

YESDAS Manager status window.
.~ YESDAS #1 Status I |
— Rewvizions i Location, Date and Time
Board ID: $B37D  Firmware Yers.: MFRYESR?MZ2a Latitude: 429349 © Spstem Date: 12-28-1933
MFR Head ID: %0000  Firrware Authar: L. Harmisan Longitude:  ¥1.93839 ©  Spstem Time: 05:36:12
PROM Yersion: 7 Firmware Date: 0901 /95, Time Adjust: 0 Spreadshest: 36521 23347
— Channels
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This menu function is only active if you are currently connected to a YESDAS-2 system.

Raw Real Time Data

Once you are connected to a YESDAS-2 system and it is running, you can select this
option to observe raw (uncalibrated) A/D converter counts for all enable channels. This
function is passive and does not modify the profile or any other settingsin the YESDAS-
2 data acquisition protocol. Selecting thisreal time display menu item is the same as
selecting the center tab in the terminal window, or the shortcut button in the toolbar.
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Raw Real Time Data

K5 WebDAS I [=] B3
B - 5 WiehDAS (Board ID: $FE03 Head IO SEACE)
| Ll 2,200
Channelz —CFEM,
[ Ch 00 Al 2000 Ch 05 MFR Tatal
1 800 — Ch 05 MFR Diffuse
' — Ch 05 MFR Direct
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[
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16:26:59 170544 A7:44:59 132414 190314 134229
UTC Titne [hk:mim: s3]

) Terminal § Faw Real Time Graph 4 Faw Real Time Data [

Raw Real Time data View. Note the checkboxes that determine which channels are

displayed - in this example channel 5 (which has three direct/diffuse/total signals), is

active along with the solar zenith angle.

In the upper left corner of the real time graph are two controls; one selects a menu of

graph output options that are useful for presentation. You can copy to the MS-Windows

clipboard or save as either a bitmap (.BMP) or MS-Windows Metafile (WMF).

Depending on the tool you use to present the data to, one format may work better than

another; metafiles are more compact than bitmaps, but often bitmaps look better when

imported. The second control graphs the data as a two-dimensional or athree-

dimensional plot.

The tabs bel ow the graph control how real time data are displayed:

. TheTermina showsthe ASCII spreadsheet time, solar zenith angle and raw
channel counts data streaming in from Y ESDAS-2 viathe serial port

The Raw Real Time Graph shows a 2-D representation (or 3-D if selected)

The Raw Real Time Data tab shows a spreadsheet view of the data. Y ou can
then select this data from the table using the mouse (click, hold and drag to
select), and then paste it into another MS-Windows application such asMS-
Excel for further analysis.
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Properties

il = e e ] T R
F7al 12-28-193919:471:29 76,5369 2575 17 a7 345 a0z
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733
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\Ietminal J-{L Raw Real Time Graph J‘-", Faw Feal Time Data §

Raw Real Time datatable, showing the first row of data (one sample).

Note: Theraw real time data function is meant primarily to be a quick Quality Control
and/or diagnostic tool, for example to check that an instrument is aligned to the sun
properly. YESDAS Data Manager's display calibrated data calibration function should be
used to graph and present calibrated data.

Properties

Displays the properties of the currently selected object in the YESDAS Explorer. You
can access this function either by selecting the menu item or selecting an object in the
Y ESDAS Explorer and then clicking mouse button 2 on it.

F| YESDAS YESDAS i1 P |

: ] EttendantJDbsl Logs I &dvancedl Maotes I

Current Channel Profile: IEhannEI Frofile #1 _I
Caommunication Prafile: IEDmmunicatinn Prafile 1 j _I
FPhone Book. E ntry: I j _I
YES Cal File: [417 cal =]
YES 5ol File: [417.50L =]

PCMCIA Mermorny Card: |2 B VI W Auta Transfer 32K Buffer

Ixxxxxxxx

Ilzer Pagzward:

Time Adjuztment Factar; I 0 Integer[11.52 / SecondsPerD apEmar |

] 4 Cancel i [

YESDAS Properties. System-specific settings are accessible from this dialog.

1 Select asuitable communications profile to use for connecting. Y ou may
have multiple profiles, for example one for alocal connected system via
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Properties

COM1 and a second for a modem connection to another YESDAS at a
remote site via COM2. These can be created viathe YESDAS Explorer by
sel ecting the communications profile object, then press button 2 then select
new.

¥ Communication Profile Communication Profile 1 M=l E3 |

Comrmunication Port: IDirect to COM3 j _I
— Direct Port

Baud R ate: m Flow Contral:

DataBitz  [8 v] I~ | BTAbEH

Parity: INnne vI ¥ RTSACTS
Stop Bitz: |1 "I

] Cancel Ll

Properties.Port Settings tab.

I,_'," Communication Profile Communication Profile 1

Fart; Select...

Background: Select...

Sample Terminal Window

] Cancel Ll

Properties.Communications Profile tab showing terminal options window
controlling YESDAS Terminal font colors and font settings.

YESDAS Manager communication profiles use MS-Windows
communications resources natively. This permits you to use any seria
communications device you have configured for your PC. Be sure to select
the proper serial COM port under the "Communications Port" pull down
dialog, as you may have other types of serial devices connected to your PC.
Be sure to verify the serial port that your modem is wired to, otherwise

Y ESDAS Manager will not be able to communicate with your system. A
quick way to do thisisto type"AT" and seeif an "OK" is returned,
indicating that a modem is present and waiting in the offline command state.

If you do not see your COM ports listed under the Communications Port pull
down dialog check for:
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Properties

Incorrect PC-BIOS settings that disable the hardware on your motherboard.
Reboot the PC and run the CMOS setup utility

An errant memory-resident third party serial port driver that has taken over
and hides the seria port so that no other applications can interfere with the
third party application. Auto-dialers and persona digital assistant data
synchronization programs are two examples of such software. Serial port
hardware (copy protection) keys used by other programs you have installed
on your PC are another source of problems. Try uningtalling suspected
communications programs or utilities. Finally, temporarily disable virus
checking software.

Defective serial hardware or improper jumper (IRQ) settings on your
motherboard that is disabling the proper functioning of your COM port(s)

If after you check each of these and still cannot see the serial COM port
listed, try exiting YESDAS Manager and disabling all system tray
components. Look for programs that might be monopolizing the serial device
(such as Palm Computing's HotSync application for the Palm Pilot). Next,
run the Control Panel’s "Install New Hardware "auto-discovery” program to
seeif the OS detects the new resources.

B3 Control Panel _ O] x|
File Edit “iew Help
$ @ & O -
Accezsibility PG Add/Remove  Caere Scan Date/Time
Options Hardware Programs kanager 4.0
-’f:. H - :
A B A,
Dezktop Dizplay Find Fazt Fontz Game
Themes Controllers
[ (G
L @& !
Bk *iavoice [Hternet K.eyboard Livellpdate  Mail and Far  —
Optionsg Options
oy )
& &
Modems Mouze Multimedia Metwark, ODBC Data
Sources [... LI
|.-'-‘-.|:I|:|s new hardware to your system. i

For further assistance, refer to your M S-Windows documentation, or your
loca network administrator or IT specidist for help getting your serial ports
to work.

Enter a phone book entry to dial the site if the system is remote and accessed
viaamodem (optiona if direct-wired via null-modem cable)
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Attendant Jobs

"&' Phone Entry test [ _ =] |

Fhione Eritmp I

Phone #: |1 -413-555-1212

Mumber of Bedial Atternpts; I 4] jl
Pause bebween Redials: I 10 seconds

ak. Cancel | Sl

Entering a new phone book entry for anew YESDAS site. Enter the number
asyou would dial it from a standard telephone.

1 Specify the .cal/.sol files used as default, read in at the time the new site
wizard runs

2 You must specify whether or not the PCMCIA Memory Card Option is
installed and its size. Leave the "Auto transfer 32K buffer" selected.

3 Thetime adjustment factor permits you to software adjust the clock speed in
the YESDAS hardware clock, providing very high stability, to aslittieasa
few seconds per month. Note this number is not seconds; a complex formula
is used to derive the proper value based on observed time drift over several
days. You typically enter this once when the system isinstalled and it
remains quite stable. For more detailed information see the Update command
in the YESDAS Installation and User Guide.

Attendant Jobs

Assigns a previously created timed job to service a specific YESDAS-2 system. You can
have multiple jobs per network system to support off peak dialing out via multiple
modems, for example.

Logs
Permits you to view and control the size of the communicationslog files. These logs are
very useful when trying to debug communications problems.

Advanced

Permits you to reset whether the Supervisor password is stored or not. Note: you must
store the password if you intend to use the Automated Attendant to poll the site.

Notes

Text field for storing information specific to that YESDAS system (e.g. sensor
configuration, expected recalibration dates, etc.

Window Menu

Tile
Fills the application with all open windows with no overlap.
Note: Like many M S-Windows applications, the lower section of the Window menu
contains shortcuts to each active application window. Assuming at least one window is
open, use thisto jump to the window of the program that you wish to work with.
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Cascade

Cascade

Shows all open YESDAS Manager windows as an overlapping diagonal cascade.
Note: Like many M S-Windows applications, the lower section of the Window menu
contains shortcuts to each active application window. Assuming at least one window is
open, use thisto jump to the window of the program that you wish to work with.

Arrange All

Similar to Window.Cascade, shows open YESDAS Manager windows as an overlapping
diagonal cascade.

Note: Like many M S-Windows applications, the lower section of the Window menu
contains shortcuts to each active application window. Assuming at least one window is
open, use this to jump to the window of the program that you wish to work with.

Help Menu

Tip of the Day

Eachtimeit runs, YESDAS Manager shows you a short "tip of the day" to help you
learn the program. If you turn off this function, you can access these tips via this menu.
Note that these tips are not intended to be a substitute for reading the documentation but
rather are away to get introduced to functions that you might otherwise not know about.

YES Home Page

Select thislink to bring up your PC’s web browser to point to our corporate web page.
There you can learn about other products, read application notes or data sheets.

YES Online Services

Select thislink to bring up your PC's web browser to point to our on-line services page.
There you can look for updates, post bug reportsto YESDAS Manager developers or ask
guestions.

About
Displays the version number of YESDAS Manager that is running.

Context-Sensitive Menus

Some functions are available only by selecting the object in YESDAS Explorer and then
using button two to click onit.

Site
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Site

Site-specific information such as contact is entered in the properties section for the site
object. Select the time zone for the local site:
Site properties for site "Lily’s"

Ei| YESDAS Manager 7| 38 =] &%
File Action ‘Window Help

jnE|8=2rad v ol

K. YESDAS Explorer (o]

EI{§ My YESDAS MNetwork
=@ Liv's

= ]  Site Lii's 1=

Site Settings |I:ocal Noonl Cottact 1nf0rmati0n| Motes I

Lrits:

Latitude: I 43.000 & Moth € South
Longitude: I 72000 ° " East (% est

Time Zohe:

{* Host Computer Current Offzet: [UTC -05:00)

€ Other I =l

[Used only by Data File Split/terge Wizard)

Altitude: I 0.0000 Ifeet j [For informational purposes)
Draplight Hours: 12 jl [Uzed only by Memaory Estimate Function)
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Contact Information

Contact Information
& Metwork My YESDAS Network !IEI

Metwark Time Sereers  Contact [nfarmation | wieh Sewersl Motes I

T echnizal Contact; IMr. Hyde

Phone: I'I -234-867-8901

Faw: |1-234-567-8300

FAF M ail Provider: Test Mail... |
Profile Mame: ||

Etal Addresz(ez): Ih_l,lde@ieu:kel. org

T o determine the profile name, prezs the rght mouse button an wour
Deszktop's Inboy and choose Properties. Click on Show Profiles to
wigw the available profiles names.

Tip: Leave the Profile Mame empty to uze the default profile.

] Cancel Apply

Theinformation in thisdialog is used to keep track of critical phoen numbers and email
for site administrators and technicians. Setting up email notification is highly
recommended if you have alocal SMTP or MAPI-compliant email tool configured on
your PC.

Local Noon

The Local Noon report produces a calendar-like view of the local solar noon times for the
site—this is the time when the sun is at the highest elevation angle in the sky. The
calendar runs from the current date out to a year from now. Assuming the sun is visible
during the middle of the day, this utility can be very useful when initially installing a
solar instrument such as shadowband instrument. Solar instruments must be precisely
aligned along the local north-south meridigaographical N-S notmagnetic N-S), to

make adequately blocked measurements. At solar noon each day a vertical object's
shadow will be precisely aligned to geographical north. This report is an alternative to
calculating solar noon using the mean of published local sunrise and sunset times.
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Time Servers

¥ Site Lily's HE 3
Site Settings  Local Hoon | Contact 1nfu:urmatiu:un| Motes I
Y'ear: I LocalMoon999. bt j Create. .. | Delete. .. | Toaday |
bl onth Sun b o Tue wied Thu Fri Sat ;I
D 1 2 3 4
=c 16:36:57 163720 163743 163807
5 B 7 a 3 10 11
16:38:32 | 163857 1623523 | 16:33:49 164015 | 164042 | 164110
12 13 14 15 16 17 15
16:41:37 | 164205 | 164234 | 164302 16:43:32 | 164401 | 16:44:30
19 20 21 22 23 24 25
16:45:00 | 16:4%29 164559 | 16:46:29 164659 @ 164723 | 16:47:59
26 27 28 23 an a1
16:45:28 164858 76 PO1E:49:57 0 16:50:26 | 16:50:54

-"-, Calendar Wiew ﬁl Local Hoon Dutput ,-"

Time of Local Mook in UTC [Greenwich Mean Time] for Longitude = 72,0000 degrees WEST.

]9

Cancel

| Al

Example local noon report calendar view tab.
Note: Times are reported in coordinated universal time (UTC). Y ou must add or subtract
the appropriate offset to derive the solar noon for your local time zone.

Network Context Sensitive Menu

If you have a network selected and press button two, you can access properties associate
with the entire network such as the time server, etc.

Time Servers

Most PC clocks tend to drift by several seconds per day. Although your YESDAS-2
hardware has very stable time-keeping, the precise alignment of your PC'stime s critical
in anetwork to keep data synchronized. Y ou can synchronize your PC's clock to atomic
time standards at NIST if you have alive Internet connection.
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QED Program Editor

& Metwork My YESDAS Network == |

Metwark Time Servers | Contact Infarmation | web Sewersl Motes I

* Time Server 1; Itime-a.timefreq.l:ulu:lrdu:n:_gnv

Time Server 2: Itime-a.nist.gnv

Time Server 3 Itime-nw.nist.gnv

Time Server 4: Iutcnisﬂ reston. moi.net

Time Server & I

Statuz: Completed.
UTC Date: 12/28/99
ITC Tirne: B:30:53 AM

Digplay UTC Drated/Time

RFCEGES iz used to contact the above selected time server.

] Cancel [

Up to four different Internet time servers can be specified if your workstation.

Initialize Context Menu

If you have a system selected in YESDAS explorer, by clicking button two you can
access global functions that are specific to that particular system. Due to the flexible
nature of your YESDAS-2 hardware and the many ways it can be configured, thisis one
of the more complex areas of YESDAS Manager. For more detailed information on how
QED works, please see Chapter 5.

QED Program Editor

QED isapowerful data processing tool that handles the automated assignment of
engineering units to the raw data stream from the YESDAS A/D converter. In addition to
the information presented here, you should familiarize yourself with discussions
elsewhere, or refer to your YESDAS Installation and User Guide.

If you have abrand new YESDAS-2 hardware system it was supplied with a default
system profile on afloppy disk, created along with the .cal/.sol files by the factory.
However, if thisis a upgrade or a configuration change from the default you will need to
create anew .cal/.sol file set to properly process the data with. Assuming you have
enabled or disabled one or more channelsin the new profile, the new number of data
columns expected from the remote Y ESDAS-2 will differ from the number of channelsin
the current .cal/sol file. Y ou should see an error message similar to the following:

Dialog showing hat the current calibration information file does not match the profile.

Error |

A emor occurred opening and proceszing the Sol, Cal, and configuration.  Rewview
the log for detailz.

Expected anly a single autput calumn for thiz channel. In ather words, a
Shadowband channel waz encountered instead of the previous channel type.
Offending Info[1]

Proceed with creating a new file viathe QED editor.
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QED Program Editor

“t QED Program E ditor

Log Channel Configuration | GED Program

Cal File: 417.cal 2]
Proceszing Sol file header

Proceszing Cal file header J
Werfying YESDAS Praofile zpecification with Salar Information

Shadowband Channel[1] [DutputCalumn=0]

Shadowband Channel[2] [OutputColumn=1]

Shadowband Channel[3] [OutputColumn=2]

Shadowband Channel[4] [QutputColurnin=3]

Shadowband Channel[5] [QutputColurnii=4]

Shadowband Channel[B] [DutputColumn=5]

Shadowband Channel[7] [DutputColumin=E]

Found 21 PRODUCES entries

Found DECLARE in line DECLARE CQ&, COB, COC, COD, C1A, C1B. C1C, C1D, C24, C2B, C2C. C2D,

| |
Original Solar File: Orniginal Calibration File:
MULTIFILTERZ2 7 21 $B044 $B785 25929 00000 il MULTIFILTER3Z ¥ 21 $B044 $B735 35323.00000 MO «
LAMBDAS PRODUCES
Total_Si 0¥ 14 TABELEML MFRSR_Si_Tatal,_w/[m"2) :
413 4nm 1 g 15 TABLE MFRSE_413. 4nm_Tatal W™ 2)/mm
496, Enm 2 9 1B TABELE MFRSR_436.Enm_Total,_w'/m"2)nm
E14.7nm 3 10 17 TABLE MFRSR_E14.Frm_Tatal_WAm 2)nm
B72.2nm 4 11 18 TABLE MFRSR_E72 2nm_Total_WAm 2)/nm
BB, Frim 5 12 19 TABLE MFRSR_8E9 rm_Tatal W Am 2)/nm
840, Frm E 13 20 TABLEML _ILI MFRSRE_940.7nm_Total _w/Am™2lnm =
1] | AR EL | _>|_I

(] I Cancel | ) [ |

Log tab of QED editor showing editor startup (no problems are found.)

The lower two windows are read only views of the original solar information (at |eft) and
calibration information (at right) files. These files are supplied by Y ES after each factory
calibration.

“=* QED Program Editor

Log Chanrel Configuratian |_D_ED Prc.graml

| %

Channel/Counter Mame Type Langley Analysis -
Channel 1 Tatal Si Shadowband Total, Diffuze, Direct | TABLEML

Channel 2 413.4nm Shadowband Total, Diffuse, Direct | TABLE

Channel 3 436.Enm Shadowband Total, Diffuse, Direct | TABLE

Channel 4 E14.7nm Shadowband Total, Diffuze, Direct | TABLE

Channel 5 E72.2nm Shadowband Total, Diffuze, Direct | TABLE

Channel B 869, 7nm Shadowband Total, Diffuse, Direct | TABLE

Channel 7 940, 7nm Shadowband Total, Diffuse, Direct | TABLEMNL

Channel 8

Charnel 3

Channel 10

Channel 11

Channel 12

Channel 13

Channel 14

Charinel 15 hd!

Q. I Cancel | S i |

QED Editor channel Configuration tab.
This table represents the top lines of the corresponding .sol file, which is created based on
the default Solar Information file that was supplied with your system. Note that you
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QED Program Editor

should not typically ever need to (or want to) edit the .sol file, asit is machine-generated
and has up to 1200 angular coefficients that are not meant to be user-modified.
"’ QED Program Editor

Log I Channel Configuration  QED Program |

J % | ¥ e} | 2 | D;'T'ﬁlecDataColumns» j
J I«Variables» j ||«Functi0ns» j ||«Dperatuls» j

It MFESE Detector Temp, deglC B -
Air_Temp,_degC :

Humidity,_ *EH : —

Wind_direction ;

UVA_UVA(3I30-390nm) . _W-m™2

UVE_UVE(280-330nm) ., _W-m"2

TSF_Total Solar, Wem™2

Aux 4 ({channel 15)

B H R R R

HOTE: The "#" i= a comment (or EEMmark) line marker.
£ Anv text folloving the # i= ignored by QED compiler.

£ Yankee Environmental Sy=tem=., Inc. 05151998

¥ Hardware—specific calibration file for MFRESRE and datalogger.

& Thi= file o 417 CAL

¥ Data valid from date : 05-15-1998 -
| | _’I—I
|Line 1 |Column 1 |

0k I Cancel | S i) |

QED program Editor, showing top of file.
While you are editing the text in the .cal filein this window, the QED editor has a drop
down auto-insertion capability that inserts avalid channel name or function keyword at
the current cursor position. This feature helps you to avoid introducing QED syntax
errors that will prevent a successful compile. When editing a new QED program to
become the .cal file for anew profile, note that for your convenience:

Channel names are automatically synchronized with the solar info display

names

Function keywords are highlighted in red
Channel names are in blue

user comments are in green,
Variablesarein gray

Constants are in black

61



QED Program Editor

£ QED Program E ditor

Log I Chatinel Configuration.  GED Pragram |
J % | ‘}é B | l;E; | D!’,ﬁl«Data Colurnnzs j
J I«‘Jariables» j”«Functinns» j”«ﬂperatnrs» j

¥ Second column 1= Cos_Solar Zen_Angle | Cozine. ;I

¥ Cn:= (Stored_Data_Counts—(CnE*CnCi—-CnD)- (CnA®*CnC)

# WEFE Total (hemispheric

l0UT ( "MFRSE . } {DATA(0, "Total SilTotal")—({COB*C
OUT( "MFRSE 413 . 4nm Total". "W {mn"2)-nmn".4.4) ;= (DATACO."413 4nm!Total")—
OUT( "MFRSE 496 .6nm Total". "W {m"2)-nm".4.4) := (DATA(O."496 6nmn!Total")—
OUT( "MFRSE 614 .7nm Total". "W im™2)-nm".4.4) := (DATA(O."614 7nm!Total"i-
OUT("MFRSE &72.2nm Total". "W ({m"2)-nm".4.4) ;= (DATA(O."672 Znm!Total"i-
OUT({ "MFRSE 869.7nm Total". "W {m"2)-nm".4.4) := (DATA(O,."B69. 7nm!Total")i—
OUT( "MFRSE 940.7nm Total". "W i{n"2)-nmn".4.4) := (DATA(O,"940. 7nn!Total")i—
# HFR diffuse _J
OUT( "MFRSE Si Diffuse","Us{m"21".4.4) := { DATA(0,"Total SilDiffuse")i—(C
OUT( "MFRSE 413 dnm Diffuse". "W (n"2)snm".4.43 = ( DATA(O,"413 4nm!Diffu
OUT( "MFRSE 496 6nm Diffuse". "W (m"2)-nm".4.4) := (DATA(D."496 Enn!Diffus
OUT( "MFRSE 614 . 7nm Diffuse". "W {m"2)-nm".4.4) :=
|

(DATA(O."614 7om!Diffus _
_*I_I
QK I Cancel | Ll |

Here a QED output program statement is highlighted, demonstrating a syntax example
for an output statement.

Note: The QED editor automatically inserts channel names for readability, but later
converts these to numbers when the program is written out to a.cal file.

<

|Line 162 |COIumn 1 |‘| 03 characters selected

62



Viewing the YESDAS Board Layout

Viewing the YESDAS Board Layout

During the creation of new site profiles, it may be useful to refer to the on-line version of
the YESDAS board, selected from the system profile dialog:
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For more detailed hardware or wiring information refer to your YESDAS I nstallation and
User Guide.

System Log Files

There are two types of ASCII log files stored by YESDAS Manager while it works:
systemlogs and site logs. System |logs store communications-related commands as sites
are polled. Site logs only contain a history of processing information for that specific site.
Reviewing these logs can be very helpful for determining configuration errors, (such as
incorrect site phone numbers).

System Passwords

With YESDAS-2 systems sitting behind modems connected to the public telephone
network, hackers might attempt to gain access to the system, either out of curiosity or
malicious intent. To protect your data, every YESDAS-2 has two passwords, auser level
password that can only download data and a supervisor level password that can
reconfigure and start/stop data acquisition.

These passwords are case sensitive and are specific to your YESDAS-2 hardware. As
they cannot be changed, be careful about disclosing these passwords to persons not
known to you. Y our user password is

Langl ey!

This password is embedded in YESDAS Manager. Y our supervisor password is:

I rradi ance!

Y ou must enter this password to perform advanced operations such as configuring the
data acquisition. If you have physical access control over your PC you can select "save
password" you will not have to reenter it each time you use YESDAS Manager.

RS-232 Communications and Cable Wiring Diagram

The communications options and power requirements for YESDAS-2 are described
below. Refer to the manual for your sensor (the MFR-7 shadowband instrument manual,
for example) for more information on site requirements.
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Serial Communications Options

Because it supports a RS-232 interface, Y ESDAS-2 supports several flexible on-line and

off-line methods of data communication. Note that for telecommuni cations methods you

dial into YESDAS; it never dials out.

. Hayes-compatible modem. This method requires a telephone line to the site
and modems at both the site and host PC. Y ou communicate with YESDAS
by way of YESDAS Manager running on your PC, viathe modems.

RS-232 direct serid. If you have a computer at the site, then you connect a
YESDAS-2's DTE port directly to aPC’s DTE input via the supplied RS-232
null-modem cable letting you retrieve data. For Macintosh systems, you must
connect a Macintosh high-speed modem cable (not supplied) between the
null modem cable and the Macintosh computer.

If you chose to use another cable be especialy careful to verify that the
hardware flow control lines are actually implemented in the cable. (Thisis
generally referred to as a high speed cable in the Macintosh world). If you
substitute alonger cable for the one supplied, be sure that it is a null-modem
cable. You can legaly run aRS-232 cable up to 50 feet according to
Electronic Industry Association (EIA) guidelines, but with low-capacitance
shielded cable, you can go up to 200 feet between host and YESDAS. If you
need to go farther than this 200’ distance, you will need to use either
conventional telephone lines and modems, or a fiber optic seria link. If you
decide to us afiber optic link, be sure that it supports hardware flow control
(many do not). Contact YES is you need help selecting one.

A null-modem cable isa special cross-wired RS-232 cable that permits two
like (DTE or DCE) devicesto be wired directly together. For example, the
YESDAS-2is DTE and is meant to direct-connect to amodem, which is
DCE. If you want to connect a Y ESDAS-2 to another DTE device (such asa
PC) you need a null-modem cable. Each YESDAS-2 is supplied with a high
quality null modem cable. For your reference, the pinout for this RS-232 DB-
9 null-modem cable appears below. If you need a custom length, you can
order one from Black Box corporation, part number EY N257H-FF
(www.blackbox.com), specify length at time of order.

END A END B
16 4

2 3

3 2

5 5

7 8

8 7

9 N/C

« RF modemlf you have long distance requirements and have line-of-site between the site
and the workstation, you can communicate from the host PC to YESDAS-2 over radio
frequencies (RF) provided you maintain a direct line of site to the system and do not
exceed 25 miles (40 km) between YESDAS and the transceiver. Y ou connect one RF
modem to YESDAS and oneto the host computer with high gain directional Yagi type
antennas aimed at each other. Depending on the model and type of RF modem, you
might need to obtain a license to oper ateit.
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Because YESDAS s configured as DTE and RF modems are typicaly
configured as DCE, you use a standard RS-232 cable to connect the modems
to YESDAS and your PC. Do not use the null-modem cable you use to
connect the PC directly to the YESDAS.

Celular modem. Cellular modems are essentialy stationary, on-mobile
cellular phones with a data interface that emul ate Hayes modems using
ordinary telephone land lines. Y ou connect oneto the YESDAS-2 and dial
the cell phone's assigned tel ephone number. Cellular modems require local
cellular activation by your cellular provider. Although convenient depending
on the amount of use this can be alow or high cost telemetry solution. Keep
in mind the following points:

Be aware that there are at least three cellular technologiesin usein the
USA, and the modem technology must match the network that you
intend to use. As of 2000, there is one analog and two digital cellular
networks deployed across North America, whereas athird (incompatible)
digital modem technology is prevalent in Europe (GSM).

The physical interconnect is viaadirect RS-232 cable between the
cellular modem’s DCE interface and YESDAS-2's DTE interface (do not
use the null-modem cable.) Y ou need to supply this straight RS-232
cable, which should be provided with your cell modem.

To maximize the signal-to-noise ratio be sure to buy and install ahigh
gain directional Yagi antenna. Aim it at the nearest cell site from your
remote site (you might want to contact the cellular provider to determine
the closest cdll site location). Some cell modems have signal strength
indicators that are indispensable for alignment optimization.

If you are using analog cell modems, be sure to buy an external RF
amplifier to boost the signal from the lower 600 mWatt RF power level
to the maximum allowed 3 watt level.

Your cell modem will requireits own DC supply. Unlessitisalow
power digital phone, do not attempt to run the cell modem’s power
directly from the YESDAS-2 DC supply. The DC current requirements
of the cell modem may be quite high.
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Stored Memory Data Retrieval via PCMCIA Memory Card
Option

YESDAS-2 systems ship equipped with 32 Kbytes of buffer memory. For remote
operation where the data are not required in real time, the YESDAS PCMCIA Memory
Card option offers far greater capacity and resistance to data loss from power outages. It
consists of a specia firmware and a hardware daughter PCB that plugs into the main PCB
board in YESDAS-2, along with a 1 or 2 Mb non-volatile memory card. The PCB adds a
PCMCIA memory card slot to YESDAS and even permits hot-swapping the data card by
untrained personnel without having to stop and restart the system. This manes that you do
not have to bring alaptop to the remote site to fetch the data (although it is wise to
connect one simply to check the system’s status). Consider using two PCM CIA memory
cards for round-robin data transfer.

The major advantage of the PCMCIA Memory card option isthat it permits much higher
data time resolutions. These higher sampling rates permit reduced smoothing of the data
and increase the accuracy of optical depth retrievals from shadowband radiometers.
Finaly, the lithium cell in each PCMCIA card makes the stored data non-volatile,
preventing even along term AC power failure at a remote site from erasing your system’s
data, even if the standby DC battery is completely drained.
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Processing the Data

In this chapter some of the more advanced topics of YESDAS Manager are explored: how data
are processed viathe QED language. Each time you calibrate a sensor or change the number of
channels you are observing, a new profile must be created to direct YESDAS Manager how to
apply calibration constants to the raw data stream. Each profile is matched to a specific .cal/.sol
calibration & solar information pair.

A solar information file performs automated angle correction to raw direct-normal data and
supports the Harrison Objective Langley algorithm that helps to generate reliable optical depth
results. YESDAS Manager profiles fully automate the creation and modification of solar
information .sol files, however, a calibration information file is a QED program (stored as a .cal
file) and must be created via the QED editor. The QED language is used to process Y ESDAS-2
angle-corrected data by applying engineering units. Other downstream data analysis algorithms
such as Harrison Objective Langley analysis can then be performed on the processed data. L ater
in this chapter an example of adding a channel to the systemis provided.

General Concepts

Each time you make a change to your Y ESDAS-2 hardware or modify the data acquisition
sampling protocol, you change the number of active channels resulting in more or fewer data
columns. In addition, if you recalibrate a sensor you need to tracks these calibration constant
changes by creating a new system profile. A new profileis necessary each time you ater the
number of channels being acquired or one or more calibration constants. Each profileis
intimately linked to its data files and the pair of base Calibration and Solar Information files
(.cal / .sol ) supplied with your hardware system. And of courseif you physically relocate the
system new profiles also required, since the site latitude and longitude are tagged to each data
file

Although you may never actually modify the number of YESDAS-2 channels you are
observing, each time you recalibrate a sensor you are entering a new calibration epoch, which
results in changes to constants in the calibration information .cal file.

Each time you change the sampling rate or recalibrate a sensor or sensors on the system you
must create a new set of .cal / sol files as well as a profile. You do this viathe QED editor built
into the configuration page for each YESDAS Profile.
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Considerations in Larger Networks

Running a large network can involve processing hundreds or even thousands of files per day. As
in any complex endeavor, organization and adherence to common conventions helps to
minimize problems and confusion. For example, try to stick to a simple site naming convention
that is both mnemonic and extensible, should your network grow in the future.

Planning a Network and Setting Up New Sites

If you are building a small or even alarge network of Y ESDAS-2 monitoring stations,
YESDAS Manager can run the entire data collection, processing and data presentation for you,
provided that you plan for file system growth. If you also want to support full time real time
display of data, you will need communications servers that are capable of dialing into many
YESDAS systems simultaneously. Y ou can contract YES Inc. to help plan and build your
monitoring network however large or smallJ Y ES has extensive experience with creating wide
areaenvironmental data collection networks.

Using the QED Editor to Update a Calibration Information File

QED is apowerful data processing tool that handles the automated assignment of engineering
unitsto the raw data stream from the A/D converter in YESDAS-2. In addition to the
information presented here, you should familiarize yourself with discussions elsewherein your
YESDAS Installation and User Guide.

Concepts

The default .cal and .sol files supplied with your system can be used as is—without further
editing—provided you have not changed your YESDAS-2 configuration. However, if you have
attached auxiliary sensors that increase of decrease the number of data columns, or want to
perform special processing, you must edit.tdaéand.sol files. This chapter provides detailed
information on the contents and syntax of these files.
YESDAS Manager’s
built-in QED editor "= QED Program Editor

Log IQhanneI Eonfiguratinnl HED Programl

Cal File: 417 cal

Processing Sol file header

Proceszing Cal file header

enifuing TESDAS Profile specification with Salar Information
Shadowband Channel[1] [OutputCalurmn=0]

Shadowband Channel[2] [QutputColumn=1]

Shadowband Channel[3] [QutputColumn=2]

Shadowband Channel[4] [OutputColumn=3]

Shadowband Channel5] [QutputColumn=4]

Shadowband ChannellE] [OutputColumn=5]

Shadowband Channell 7] [OutputColumn=E]

Found 21 PRODUCES entries

Found DECLARE in line DECLARE CO&, COB, COC, COD, C1&, C1B, C1C, C10, C28, C2B, C2C, C20,

L ]

| |
Original Solar File: Original Calibration File;
MULTIFILTER32 7 21 $B044 $B785 35323.00000 il MULTIFILTERZZ2 ¥ 21 $B044 $B785 3532300000 MO &
LAMBDAS PRODUCES
Total_5i 0 7 14 TABLEML MFRSR_Si_Total_w/[m™2] ;
413.4nm 1 8 15 TABLE MFRSE_413.4nm_T okl /[m™2)/nm
436.Enm 2 9 16 TABLE MFRSE_496.Enm_Total, % Am™2)/hm  :
B14.Fnm 3 10 17 TABLE MFRSE_E14.7nm_Total ‘WA m™2)/nm  :
B72.2nm 4 11 18 TABLE MFRSR_E72.2nm_Total, ‘WA m™2lnm  :
869.7hm 5 12 13 TABLE MFRSR_BSE9. 7rm_Total, % Am 2l /hm  :
940.7nm 6 13 20 TABLEML _ILI MFRSR_340.7nm_Total_‘WAm™2)/nm  : -
1] | ALY | _>l_I

0k I Cancel | S i) |

You use the built-in QED editor to modify the files or another text editor.
QED Log tab, showing no problems at startup.
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QED Program Editor

Log Channel Configuration | QED Program

Concepts

| %

Channel/Counter Mame Type Langley Analyzis =
Channel 1 Tatal Si Shadowband Total, Diffuze, Direct | TABLEML

Channel 2 413 4nm Shadowband Total, Diffuse, Direct | TABLE

Channel 3 436.Enm Shadowband Total, Diffuze, Direct | TABLE

Channel 4 E14.7nm Shadowband Total, Diffuze, Direct | TABLE

Chatinel 5 E72.2nm Shadowband Tatal, Diffuze, Direct  TABLE

Channel B 863, 7nm Shadowband Total, Diffuse, Direct | TABLE

Channel 7 940.7nm Shadowband Total, Diffuze, Direct | TABLEML

Channel 8

Channel 3

Channel 10

Channe 11

Channel 12

Channel 13

Channel 14

Channel 15 LI

Qg I Cancel |

Al |

QED Editor channel Configuration tab.

This table represents the top lines of the corresponding .sol file, which is created based on the

default Solar Information file that was supplied with your system. Note that you should not ever
edit the .sol file directly, asit has up to 2534 machine-generated angular coefficients that are not

meant to be user-modified.

QED Program Editor

Log I Channel Configuration  SED Program |

J 4 | .;!il;. i) | l;ﬂ} | D:#I.’RI«DalaCculumns» j

J I«\-"ariables» j ||«Functions» j ||«Dperat0rs» j

bt MFRSE_Detector Temp. _degC
¥ Air Temp,_degC

Humidity, xFH
Wind_direction
UVA_UVA(330-390nm) ., _W-m"2
UVE_UVE(280-330nm),_W-m™2
TSE_Total Solar, _Wemn™2
Auxg_4 (channel 15)

B oHH R R

£ HOTE: The "#" i= a comment [(or EEMmark) line marker.
¥ Anv text f{ollowing the # is ignored by QED compiler.

¥ Yankee Environmental Sy=tem=, Inc. 05-15-1998

¥ Hardware—=specific calibration file for MFRSE and datalogger.

# Thi= file o 417 CAL

¥ Data valid from date : 05-15-1998 -
4| | _’l_l
|Line 1 |Column 1 |

Qg I Cancel |

Al |

QED program Editor, showing top of file.

While you are editing in the free-form screen editing window, the QED editor has a drop down
auto-insertion capability that inserts avalid channel name or function keyword at the current

cursor position.
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When editing a new QED program to become the .cal file for a new profile, note that for your
convenience:

« Find, Copy, Cut and Paste icons are on the toolbar,

» Channel names are automatically synchronized with the solar info display names,
* Function keywords are highlighted in red,

* Channel names are in blue,

* User comments are in green,

e Variables are in gray, and

» Constants are in black.

“E’ QED Program Editor

Log I Channel Configuration  GED Program |
J % | CII'E = | D‘E} | #mquataEnlumns» j
J I«"»-"arial:ulea» j ||«Func:tiu:un$» j ||«Dperatnr$» j

# Second column i= Cos_Solar fen Angle . Cozine. ;l

# Cn:= (Stored_Data_Counts—(CnB®CnC)—CnD). (CnhA=ChniC)

# MFE Total (hemispheric

|OUT ( "MFRESE Si Total". "W im™23".4.4) := (DATA(D, "Total SilTotal")—(COE=CD
OUT{"HFESE 413 4nm Total" "W (n"2)snm".4.4) .= (DATA(D. "413 4dnm!Total")-
OUT("HFRESE 496.6nm Total" "W in"2)/nm".4.4) := (DATA(D.L"496 bnm!Total")-
OUT({"HFRESE 614 .7nm Total" "W in"2)/nm". 4.4) := (DATA(D,L "614 7nm!Total")-
OUT("HFRESE 672.2nm Total" "W in"2)/nm". 4.4) := (DATA(D, "672 2nm!Total")-
OUT{ "MFESE 869.7nm Total", "W {m”2)-nm".4.4) .= (DATA(O,L"869 7nm!Total")-
OUT{ "MFRESE 940.7nm Total", "Wsim™2)-nm".4.4) := (DATA(O,"940 7nm!Total")-
# MFR diffuse _J

OUT{"HFESE Si Diffuse". "W (n"2)".4.4) :=
OUT{"HFESE 413 4nm Diffuse" "W {n"2)-nm".

{ DATA(D. "Total SilDiffuse")—(C
4 .47
OUT{ "MFRSE 496 . 6nm Diffuse". "W in"2)-nm". 4. 4
4.4
|

[ DATA(O."413 dnm!Diffu
(DATA(CD, "496  6nm!Diffus

(DATA(D. "614 7om!Diffus _
L|_I
QF. I Cancel | a1 |

QED program editor view.

Here an output linein a QED program is highlighted to demonstrate the correct syntax for an
output statement. Note that for readability purposes, the QED editor auto-inserts channel names
taken from the Editor Channel Configuration tab. These names are only shown in the editor
view, they are actually converted to column numbers before being written to the final .cal file.

COUT{"HFRESRE 614 7nm Diffuse", "W in"2)- nn",

<]

|Line 162 |Enlumn 1 |'I 03 characters selected

Contents of the Solar Information File

The Solar Information file performs several functions: it assigns labels to each channel in a
graph, indicates which channels are direct, diffuse or total horizontal and controls the
application of angular corrections and Langley processing to direct-normal data columns.
YESDAS Manager completely automates the modification of the Solar Information file as you
add or delete channels on the YESDAS profile. If you send the instrument back to YES for
recalibration, anew Solar Information fileis returned with the instrument.

The .sol fileis ahuman readable ASCI|I file that must be in the correct syntax format to prevent
errors during processing. The .sol file supplied with your YESDAS system may have been
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customized for your particular instrument configuration. If you enable or disable instrument
channels YESDAS manager will update the .sol file to reflect the changes for you automatically.
You will find that several different .sol files will evolve for use with different sampling
protocols you may use. |n addition, each time you calibrate an instrument (e.g. the MFR-7 head)
the .sol file gets updated with a new factory angular correction file. This section explains the
format of the .sol file and covers each element in the filein detail.
White space For readability, .sol files that Y ES produces contain spaces to align columns and carriage returns to
ignored separate el ements in the file. QED treats separators as single spaces regardless of the number and
combination of spaces or carriage returns. So, provided the syntax is correct, the form may vary in terms
of white space.
Format The .sal file typically contains three main sections, though the third section may be omitted for non-MFR
users. The sections must appear in the following order:

1 Header
2 Channel description table
3 Angular correction tables (optional for non-MFR users)

The YESDAS Manager profiles permit automated adjustment of the .sol file. However,
athough rare, if asyntax error isfound while the .sol fileisread in and compiled, it
will report this. You will need to manually edit the file to satisfy the syntax rules before
processing can continue.

Sample .sol file A sample .sol file follows, with the top section called out. For the purposes of this example, the
angular response tables have been truncated to save space.
MULTI FI LTER32 7 35 $28E6 $2A57  35502. 00000 — Header
LAVMBDAS
Total _Si 2 9 16 TABLENL
414. 5nm 3 10 17 TABLE
499. 5nm 4 11 18 TABLE
613. 5nm 5 12 19 KEY TABLE
670. 3nm 6 13 20 TABLE
867. 6nm 7 14 21 TABLE Channel description table
936. 2nm 8 15 22  TABLENL
MFR_HEAD TEMP 0 -1 -1 NOLANG
SPUV_TEMP 1 -1 -1 NOLANG
UVB- 1 23 -1 -1 NOLANG
TSP- 700 24 -1 -1 NOLANG
SPUV_300. 3nm -1 -1 25 NONE
SPUV_312. 1nm -1 -1 26 NONE
SPUV_318. Onm -1 -1 27 NONE
SPUV_332. 5nm -1 -1 28 NONE
SPUV_368. 5nm -1 -1 29 NONE
SPWV_415. 7nm -1 -1 30 NONE
SPUV_501. 5nm -1 -1 31 NONE
SPUV_616. 8nm -1 -1 32 NONE
SPUV_781. 8nm -1 -1 33 NONE
SPUV_871. 1nm -1 -1 34 NONE
END
SN1
1. 95000 0.50544 0.59609 0.66904 0.72993 0. 78607 0.83077 0.86919 0.90866 0.94060
0.96885 0.99331 1.00683 1.00844 0.99645 0.98621 0.97644 0.96849 0.96334 0.95238
0.94898 0.94500 0.94119 0.93929 0.93672 0.93533 0.93436 0.93281 0.93358 0.93174
0. 93220 0.93357 0.93459 0.93381 0.93531 0.93553 0.93613 0.93731 0.93892 0.93933
0. 94153 0.94250 0.94357 0.94510 0.94756 0.94779 0.94867 0.95051 0.95158 0.95352
0. 95439 0. 95563 0.95732 0.95916 0.95963 0.96176 0.96374 0.96398 0.96508 0.96570
0. 96590 0.96677 0.96767 0.96896 0.96926 0.97128 0.97260 0.97413 0.97481 0.97595
0. 97560 0.97700 0.97657 0.97769 0.97685 0.97855 0.97912 0.97955 0.97970 0.98132
0. 97997 0.97969 0.98112 0.97944 0.97961 0.98085 0.98220 0.98417 0.98926 0.99643
1. 00000
0.99442 0.98742 0.98385 0.98154 0.97959 0.97944 0.97796 0.97776 0.97736 0.97791
0.97818 0.97765 0.97727 0.97622 0.97670 0.97586 0.97600 0.97453 0.97451 0.97383
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. 97256
96278
94901
93279
92148
93115
. 85554

" mooooooo
[eoleololololole]

up to SN7
VE1

95000
96908
94907
93225
94156
95440
96590
97560
97997
00000
99442
97818
97257
96279
94903
93282
92154
93126
85581

T MeOCOO00000ORO00000000R
000000000 000000000

up to VE7

. 97235
. 96190
. 94756
. 93143
. 92194
. 93329
. 81042

. 50822
. 99352
. 94509
. 93362
. 94253
. 95565
. 96678
. 97700
. 97969

. 98742
. 97765
. 97235
. 96191
. 94758
. 93147
. 92200
. 93340
. 81073

Sample header ———

. 97216
. 96050
. 94592
. 93043
. 92099
. 93790
. 76785

QOO0 OO0OO0o

. 59746
. 00701
. 94128
. 93464
. 94360
. 95734
. 96768
. 97657
. 98113

. 98385
. 97727
. 97217
. 96051
. 94594
. 93047
. 92106
. 93802
. 76822

[eleojeolojolololololololololololao) o)

OOO0OO0OOO0OO0O

[elelolololololole) OOO0OO0OOO0OO0Or O

. 97066
. 95789
. 94414
. 92817
. 92038
. 94284
. 71591

. 66995
. 00861
. 93937
. 93385
. 94513
. 95917
. 96896
. 97769
. 97944

. 98154
. 97622
. 97067
. 95790
. 94416
. 92821
. 92045
. 94297
. 71634

Header of .sol File

Header of .sol File

The header in a .sol file supports several automated quality control functions. It has six elements
as shown in the sample below. All elements must accurately describe the corresponding
Y ESDAS system to prevent errors during processing.

MULTI FILTER32 7 35 $28D6 $2A47 35502. 00000

ELEMENT

DESCRIPTION

MULTIFILTER32

35

The type of shadowband instrument supported and number
of YESDAS channels. This keyword must appear regardless
of whether an MFR is connected to your Y ESDAS system.
Systems manufactured before Y ES may include other
keywords, specific to their versions, (e.g. MULTIFILTER)
and you should normally never have to modify this.

The number of channelsin your shadowband instrument.
Typicaly thisvalueis 7. Specify 4 for a UVMFR-4; specify
1for an SDR-1. If an MFR, UVMFR, SDR or SDP
instrument is not attached to YESDAS, specify 0.

Thetotal number of data columnsin the .xmd file. Note
that a seven-channel MFR instrument produces 21 columns
of data because Y ESDAS provides total, diffuse, and direct

0.96949 0.96885 0.96802 0.96598 0.96492 0. 96389
0. 95787 0.95645 0.95582 0.95418 0.95245 0. 95135
0.94314 0.94040 0.93809 0.93845 0.93582 0.93475
0.92715 0.92677 0.92544 0.92368 0.92277 0.92171
0. 92240 0.92209 0.92198 0.92445 0.92634 0.92741
0.94976 0.95836 0.96270 0.94943 0.92255 0. 89279
0.65309 0.58978 0.49675 0.37844 0.16427 1.95000
0. 73060 0. 78660 0.83120 0.86955 0.90897 0.94086
0. 99660 0.98635 0.97657 0.96861 0.96345 0.95248
0.93680 0.93540 0.93442 0.93288 0.93364 0.93180
0. 93536 0.93557 0.93617 0.93735 0.93895 0. 93936
0.94758 0.94781 0.94869 0.95053 0.95160 0. 95354
0. 95965 0.96177 0.96375 0.96399 0. 96509 0.96571
0.96926 0.97129 0.97260 0.97414 0.97481 0.97595
0.97686 0.97856 0.97912 0.97956 0.97971 0.98133
0.97961 0.98085 0.98220 0.98417 0.98926 0.99643
0.97959 0.97944 0.97796 0.97776 0.97736 0.97791
0.97671 0.97586 0.97600 0.97453 0.97452 0.97383
0. 96950 0.96885 0.96803 0. 96599 0. 96493 0. 96390
0. 95788 0. 95647 0.95583 0.95420 0.95247 0.95136
0.94317 0.94042 0.93812 0.93847 0.93585 0.93478
0.92719 0.92681 0.92548 0.92373 0.92282 0.92177
0.92247 0.92216 0.92206 0.92453 0.92643 0.92751
0.94990 0.95852 0.96287 0.94962 0.92276 0. 89303
0. 65362 0.59045 0.49766 0.37982 0.16707 1.95000
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Adding channel
descriptions

Channel Description Table

ELEMENT DESCRIPTION

readings for each channel. Each auxiliary Y ESDAS channel
produces one data value. In this example, aUVB-1, TSP-
700, 10-channel SPUV aswell asthe MFR head
temperature and SPUV temperature are active, resulting in
14 auxiliary channels and atotal of 35 data columns
including the 21 MFR columns.

Notice that the MFR head temperature is monitored
separately from the other MFR channels. Y ou must turn on
auxiliary channel O (either as daytime only or all the time)
to log the head temperature.

$28D6 The head ID in HEX of the shadowband instrument attached
to YESDAS. If an MFR, UVMFR, or SDR is not connected,
the head ID is $0000. The head 1D isreported in the
Y ESDAS status message. If an MFR is attached but the ID
is $0000, the electronic ID in the head is blown. Y ou can
continue processing the files by manually editing the .sol
file header and changing the ID to $0000 so that it matches
the data files collected by YESDAS.

$2A47 The board ID in HEX of the associated YESDAS
datalogger.
35502.00000 The spreadsheet date.time in common astronomical format

(days since January 1, 1900) when the .sol file was created.

This tells the system the effective “valid from” date of the
calibration file and tells the software if the file is too new to
belong to the unpacked data file. Note that most spreadsheet
programs define this function as January 1, 1900, is day

one, rather than dagero as astronomers and YESDAS do.

The head and board |Ds along with the spreadsheet date play a key role in administering data
files from large networks of instruments and from instruments that undergo regular calibrations.
Each .xmd file that you download from a particular YESDAS is tagged with the IDs for the

Y ESDAS bhoard and the shadowband instrument that may be connected. The .xmd file also
includes the time period over which the data was taken. The IDs prevent you from applying a
.sol file for one YESDAS to data collected with another. The datestamp prevents you from
applying correction factors for one instrument calibration period to data taken during another
period. If the IDsin the .sol file do not match the IDsin the .xmd file, an error occurs.
Similarly, if the date in the .xmd fileis earlier than the date in the .sol file, an error also occurs.
The .ol fileisvalid for only those .xmd files created after the .sol file was generated.

Channel Description Table

The second section in a.sol fileisidentified by the keyword LAMBDAS. It consists of atable
that describes each YESDAS channel that the .sol file will be applied to. The LAMBDAS table
provides channel labels for the Day Plot function as well as keywords for angular correction and
Langley analysis. The table must have at least as many entries as the number of active
shadowband channels since angular correction tables will always exist for these channels. You
should insert descriptions for other channels that you want to plot or run automated Langley
regressions on.

In the example below, the following instruments are connected to YESDAS; MFR-7, UVB-1,
TSP-700, and a SPUV-10. The MFR-7 produces 21 columns of data, the TSP-700 and UVB-1
each produce one column of data, and the SPUV-10 adds ten more columns. The temperature of
the MFR head and SPUV instrument are also being monitored. Notice that the auxiliary channel
entries were added after the shadowband channel entries. The angular correction tables expect
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Name

Column
position and
type of data

Channel Description Table

the shadowband channels to appear first in the LAMBDAS table. Each angular correction table
refersto the linein LAMBDAS containing the corresponding channel entry. Although you
could insert entries before the shadowband channels and then change the line references in the
angular correction tables, it's safer to add new entries to the end of the LAMBDAS table and
avoid editing the angular correction tables.

The auxiliary channel descriptions can appear in any order, but they must reference the correct
data column in the .xmd file. For readability and ease of maintenance, you may prefer to
organize them in ascending data column order. (The order of datacolumnsin an .xmd fileis
described below.) The sample LAMBDAS table below is organized in data column order except
for the all-the-time auxiliary channel's, which precede the MFR datain the .xmd file but are
listed after MFR channels because the angular correction tables expect MFR channel
descriptions to appear on lines 1 through 7.

LAVBDAS

Total _Si 2 9 16 TABLENL
414.5nm 3 10 17 TABLE
499. 5nm 4 11 18 TABLE
613. 5nm 5 12 19 KEY TABLE
670. 3nm 6 13 20 TABLE
867. 6nm 7 14 21 TABLE
936. 2nm 8 15 22  TABLENL
MFR_HEAD_TEMP 0 -1 -1 NOLANG
SPW_TEMP 1 -1 -1 NOLANG
UVB- 1 23 -1 -1 NOLANG
TSP- 700 24 -1 -1 NOLANG
SPWV_300. 3nm -1 -1 25 NONE
SPUV_312. 1nm -1 -1 26 NONE
SPUV_318. Onm -1 -1 27 NONE
SPW_332. 5nm -1 -1 28 NONE
SPUV_368. 5nm -1 -1 29 NONE
SPWV_415. 7nm -1 -1 30 NONE
SPW_501. 5nm -1 -1 31 NONE
SPUV_616. 8nm -1 -1 32 NONE
SPUV_781. 8nm -1 -1 33 NONE
SPW_871. 1nm -1 -1 34 NONE
END

Each channel description includes the following information:

= Name

= Column position in the .xmd file and type of data
= Keyword for angular correction and Langley analysis

Description of the channel, which appears in the day plot header. Names can contain up to 32
characters. Underscores are converted to spaces.

The next three fields in each channel description indicate the position (not the YESDAS
channel) of the datain an unpacked .xmd file and whether the data in that positionis
total-horizontal, diffuse-horizontal, or direct-normal, respectively. These labels appear in the
legend on day plots. For instruments that produce only one value per channel, you need only
specify avalue for one field out of the three; the unused fields in that row should be set to -1. In
the exampl e above, the UVB-1 and TSP-700 measure total-horizontal UVB and total-horizontal
visibleirradiance, respectively, so thefirst column isfilled in for these instruments. The head
temperature and SPUV instrument temperature also produce total data. For the SPUV channels,
the direct-normal column (third column) is used.

In order to specify the correct column position of datain the input .xmd file, you must know the
order of data columnsin aYESDAS record. When specifying the column position in the .sol
file, the first data column is column 0. (Note that in the .cal file the first data columnis 1). The
organization of data columns reflects the order in which channels are sampled:

1 Countersin ascending channel order.

2  All-the-time channels (ALLAUX) channelsin ascending channel order.
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Keyword for angular
correction and Langley
analysis

Harrison Objective
algorithm

Channel Description Table

3 Shadowband instrument channels 1 through 7. Total irradiances for all channels
appear first, followed by diffuse for al channels, and then direct. Note that the
MFR head temperature is monitored on channel O, which is enabled as an al-the-
time or daytime channdl; so it either precedes MFR data columns or follows them.
In the sample LAMBDAS table, the head temperature islogged all thetime.

4 Daytimeonly (DAY AUX) channelsin ascending channel order.

Inthe LAMBDAS table above, the MFR head temperature and SPUV instrument temperature
are monitored all the time and, therefore, appear first in the .xmd file. The MFR channels are
sampled after the ALLAUX channels. The UVB-1, TSP-700, and SPUV channels are monitored
during the daytime only and appear last in the .xmd file, after the shadowband data. If you were
to connect a wind sensor to one of the digital counters, you would then increment the column
positions for al channelsin the LAMBDAS table since the counter data would appear first (in
data column 0) in the .xmd file.
Thelast field in the channel description table tells the host software whether angular correction
tables are included for this channel and whether the channel should be considered by the
automated Langley analysis function. Valid keywords are
= NONE. Apply no angular correction. Specify NONE if no angular correction tables
exist for the instrument. You can still perform automated Langley analysis on the
channel’s data provided the instrument connected to that channel produces direct-
normal data at desirable wavelengths. For example, you would specify NONE for
SPUV instrument channels because no angular correction is necessary for the
direct-normal data but the datais suitable for Langley analysis.

= NOLANG. Apply no angular correction and do not consider for Langley analysis.
Select this option for instruments that produce total irradiance, such asthe UVB-1
and TSP-700. Data from these instruments cannot be angular corrected because,
unlike a shadowband instrument, the direction of the incoming photonsis not
known. The NOLANG keyword should a so be used for other instruments that
produce total-type readings such as counters and temperature monitors.

= TABLE. Apply angular correction factors from the supplied tables.

= TABLENL. Apply angular correction factors from the supplied tables, but do not
consider the channel for Langley analysis.

= VOIDTBL. Similar to NOLANG except that aangular correction table may exist
for the channel, but you do not want to use the table at thistime.

In the earlier example, the 613.5 nm MFR-7 channel is designated as the key channel as denoted
by the word KEY before the angular correction keyword.

The simple-minded notion of using a least-squares regression on all the data only works under
perfect sky conditions -- e.g. Mauna Loa on a good day. Elsewhere cloud transients, even thin
cirrus clouds, will produce "dips" in the profile that must be removed or the regression will
produce nonsense results. In the past this was done by subjective editing; the scientist examines
the data graphically and determines which points should be used for the regression. Aside from
being quite labor intensive this process is subject to criticism that differing analysts may arrive
at different results, and that often analysts cannot give useful descriptions of what "algorithm"
they use to decide which points should be kept, and which rejected.

The Harrison Objective algorithm operates on the data with a series of filtersto remove erring
measurements. The first filter is a delta-difference derivative filter that identifies regions where
the slope of dI/d(Airmass) is positive. These cannot be produced by any uniform air-mass
turbidity process, and are evidence of the "recovery” of the intensity from a cloud passage. The
algorithm then "folds back" to find the point where the cloud passage started. A second
derivative filter follows to "clean-up" points on the boundaries created by the first. Onrare
occasions (one out of 230 examples tested) this filter will be too aggressive and discard so many
pointsthat a Langley event islost that otherwise is acceptable. It is possible to turn this off when
doing Langley regressions from the Solar Plot window by using the options dialog. The entire
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The key wavelength
channel

Selecting the key
channel

Angular Correction Tables

region is then eliminated; these data points will be identified in the plot with a small box as the

plotting symbol.

Two iterations are then made of arobust linear regression. After each iteration the points that lie

more than 1.5 standard deviations from the regression are removed. The automated algorithms

(either multi-file or active file) will only report data where the number of kept pointsis greater

than five, and greater than 0.3 times the number of points available. In addition the standard

deviation of the residuals of In(l) around the regression must be less than 0.0060—these criteria
have been established by extensive test as useful guides to throwing out erring or suspicious
events.

One channel in the LAMBDAS section of ttsel file can be identified as the key channel. The
Harrison Objective algorithm processes the key channel first when it filters and selects data
points for Langley analysis. The selected data set is then applied to other channels. This speeds
up the process by more than a factor of three by reducing the computations required for the
other wavelengths. It also ensures that all of the regressioakrest identical with respect to

the chosen points. Because the key data set may have independently erring points, a filter is
applied after the key mask to remove points that lie beyond two standard deviations of the
regression.

In general you should select a key channel with low noise and at least moderate optical depth.
Channels near the maximum of the solar spectrum (around 530 nm) are best. For an MFR or
SPUV, either the 500 or 615 nm channel is a good choice. If a key channel has been identified
then the results for all channels will be computed and reported if the key channel meets the
criteria discussed above.

Angular Correction Tables

If a shadowband instrument (SDR, MFR, or UVMFR) is connected to your YESDAS system,
your .sol file will include angular correction tables for each channel. These tables are
automatically generated when the instrument head undergoes cosine calibration. Two tables are
generated for each shadowband channel: one for the scan from the south horizon to the north
horizon (denoted by SN), the other for the west horizon to the east horizon scan (denoted by
WE). Tables generated by YES appear in ascending channel order with all SN tables listed first;
however, they could appear in any order, i.e., channels may be out of sequence or WE tables
could precede SN tables. A unique number is appended to each orientation code, indicating the
line of the corresponding channel entry in the LAMBDAS table. In the example below, SN1 and
WEL refer to the Total_Si channel; SN2 and WE2 refer to the 414.5nm channel, and so on. You
should always add new entries after the shadowband entries in the LAMBDAS table so that line
references in the correction tables are correct.

Each table must have 181 numbers describing the correction facténstgtnials. The center
element of the table is the zenith and should be 1.0 by the standard normalization criterion, and
must match the center element of the corresponding table in the orthogonal axis. Each value
represents the measured response at that angle and is used as a dividing factor during the
corrections. The values can range from near 0 to 2.0 - 1/65536. This range is sensible in that no
useful instrument should have corrections lying outside this range, and it permits the actual
arithmetic to be done using integers (a substantial speed advantage.) The keyword END marks
the completion of a table.

Warning: The 14 angular correction tables supplied with your shadowband radiometer are
based on precise laboratory characterizations and are system-specific. You should never modify
or otherwise process them.

Abbreviated angular correction tables for a seven-channel MFR follow.
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Angular Correction Tables

SN1

1. 95000 0.50544 0.59609 0.66904 0.72993 0.78607 0.83077 0.86919 0.90866 0.94060
0.96885 0.99331 1.00683 1.00844 0.99645 0.98621 0.97644 0.96849 0.96334 0.95238
0.94898 0.94500 0.94119 0.93929 0.93672 0.93533 0.93436 0.93281 0.93358 0.93174
0. 93220 0.93357 0.93459 0.93381 0.93531 0.93553 0.93613 0.93731 0.93892 0.93933
0. 94153 0.94250 0.94357 0.94510 0.94756 0.94779 0.94867 0.95051 0.95158 0. 95352
0. 95439 0.95563 0.95732 0.95916 0.95963 0.96176 0.96374 0.96398 0.96508 0.96570
0. 96590 0.96677 0.96767 0.96896 0.96926 0.97128 0.97260 0.97413 0.97481 0.97595
0. 97560 0.97700 0.97657 0.97769 0.97685 0.97855 0.97912 0.97955 0.97970 0.98132
0.97997 0.97969 0.98112 0.97944 0.97961 0.98085 0.98220 0.98417 0.98926 0.99643
1. 00000

0.99442 0.98742 0.98385 0.98154 0.97959 0.97944 0.97796 0.97776 0.97736 0.97791
0.97818 0.97765 0.97727 0.97622 0.97670 0.97586 0.97600 0.97453 0.97451 0.97383
0.97256 0.97235 0.97216 0.97066 0.96949 0.96885 0.96802 0.96598 0.96492 0.96389
0.96278 0.96190 0.96050 0.95789 0.95787 0.95645 0.95582 0.95418 0.95245 0.95135
0.94901 0.94756 0.94592 0.94414 0.94314 0.94040 0.93809 0.93845 0.93582 0.93475
0.93279 0.93143 0.93043 0.92817 0.92715 0.92677 0.92544 0.92368 0.92277 0.92171
0.92148 0.92194 0.92099 0.92038 0.92240 0.92209 0.92198 0.92445 0.92634 0.92741
0.93115 0.93329 0.93790 0.94284 0.94976 0.95836 0.96270 0.94943 0.92255 0. 89279
0. 85554 0.81042 0.76785 0.71591 0.65309 0.58978 0.49675 0.37844 0.16427 1.95000
END

SN2

1. 95000 1.08035 0.73142 0.77971 0.82887 0.85440 0.87637 0.88917 0.96295 0.97844
1.01079 1.03368 1.03521 1.03892 1.02251 1.00731 0.98486 0.97179 0.96745 0.95418
0. 95719 0.95625 0.94842 0.95091 0.95087 0.95058 0.94751 0.94066 0.94294 0.93718
0.93613 0.93853 0.94347 0.93800 0.94129 0.94338 0.94382 0.94486 0.94773 0.94937
0. 94950 0.94637 0.94972 0.94624 0.94900 0.95009 0.95188 0.95699 0.95709 0.95905
0.96043 0.96163 0.95954 0.96084 0.96084 0.96338 0.96817 0.96554 0.96824 0.97120
0.97424 0.97304 0.97320 0.97265 0.97171 0.97484 0.97638 0.97759 0.97881 0.97802
0.98110 0.98350 0.98118 0.98239 0.98263 0.98601 0.98553 0.98094 0.98353 0.98417
0.98176 0.98342 0.98634 0.98797 0.98374 0.98577 0.98638 0.98621 0.99029 0.99653
1. 00000

0. 99586 0.98890 0.98680 0.98537 0.98300 0.98395 0.98232 0.98187 0.98003 0.98159
0.97906 0.97989 0.98346 0.98185 0.98066 0.98157 0.98274 0.98140 0.97676 0.97724
0.97381 0.97343 0.97577 0.97379 0.97501 0.97760 0.97361 0.96972 0.96859 0.97114
0. 96359 0.96190 0.96272 0.95928 0.96180 0.95999 0.96284 0.95851 0.95728 0.95493
0. 95223 0.94747 0.94850 0.94486 0.94598 0.94393 0.94198 0.94177 0.94327 0.93986
0. 93665 0.93519 0.93340 0.93120 0.93275 0.93200 0.93267 0.92947 0.93415 0.93197
0.93437 0.93103 0.92450 0.92841 0.92897 0.93111 0.93542 0.94126 0.94637 0.94734
0.94715 0.95070 0.95337 0.95581 0.96496 0.97983 0.99592 0.98533 0.95951 0.93908
0.91782 0.86639 0.82583 0.77683 0.72901 0.60321 0.61460 0.59761 0.61435 1.95000
END

up to SN7

VEL

1. 95000 0.50822 0.59746 0.66995 0.73060 0.78660 0.83120 0.86955 0.90897 0.94086
0.96908 0.99352 1.00701 1.00861 0.99660 0.98635 0.97657 0.96861 0.96345 0.95248
0. 94907 0.94509 0.94128 0.93937 0.93680 0.93540 0.93442 0.93288 0.93364 0.93180
0.93225 0.93362 0.93464 0.93385 0.93536 0.93557 0.93617 0.93735 0.93895 0.93936
0. 94156 0.94253 0.94360 0.94513 0.94758 0.94781 0.94869 0.95053 0.95160 0.95354
0. 95440 0.95565 0.95734 0.95917 0.95965 0.96177 0.96375 0.96399 0.96509 0.96571
0. 96590 0.96678 0.96768 0.96896 0.96926 0.97129 0.97260 0.97414 0.97481 0.97595
0. 97560 0.97700 0.97657 0.97769 0.97686 0.97856 0.97912 0.97956 0.97971 0.98133
0.97997 0.97969 0.98113 0.97944 0.97961 0.98085 0.98220 0.98417 0.98926 0.99643
1. 00000

0.99442 0.98742 0.98385 0.98154 0.97959 0.97944 0.97796 0.97776 0.97736 0.97791
0.97818 0.97765 0.97727 0.97622 0.97671 0.97586 0.97600 0.97453 0.97452 0.97383
0.97257 0.97235 0.97217 0.97067 0.96950 0.96885 0.96803 0.96599 0.96493 0.96390
0.96279 0.96191 0.96051 0.95790 0.95788 0.95647 0.95583 0.95420 0.95247 0.95136
0. 94903 0.94758 0.94594 0.94416 0.94317 0.94042 0.93812 0.93847 0.93585 0.93478
0.93282 0.93147 0.93047 0.92821 0.92719 0.92681 0.92548 0.92373 0.92282 0.92177
0.92154 0.92200 0.92106 0.92045 0.92247 0.92216 0.92206 0.92453 0.92643 0.92751
0.93126 0.93340 0.93802 0.94297 0.94990 0.95852 0.96287 0.94962 0.92276 0.89303
0. 85581 0.81073 0.76822 0.71634 0.65362 0.59045 0.49766 0.37982 0.16707 1.95000
END
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Sample .cal file
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Contents of the Calibration Information File

This section describes the structure of the .cal file as well as the format of statementsin thefile.
Like other programming languages, the language used to process Y ESDAS data, referred to as
QED, isstored in the .cal file. QED supports common structures such as variables and

arithmetic operators.

QED is acompiled data processing language that was designed to handle run time exceptions
(e.g. divide by zero) when processing large streams of data. It was initially developed by Dr.
Lee Harrison of the State University of New York at Albany. YES has licensed this software

from Dr. Harrison, who continues to maintain and support it.
Like many compiled languages the QED parser treats any sequence of spaces, carriage returns,

or other control characters as a single space. Y ou can use as much white space as needed to

make the .cal file readable.
Comments are denoted by the pound sign (#). In general, you should precede comments with a
white space interval to ensure that the comment will be interpreted separately from an operator

or variable name. As with other programming languages, comments aid readability of your
code. QED reports an unknown variable or unknown operator error if it cannot recognize a

Angular Correction Tables
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comment. All characters after the pound sign are ignored, up to the first occurrence of a carriage
return, which signals the end of the comment. (The ability to end a comment is the only
lexically unique property of a carriage return.)

Like C and PASCAL the semicolon ( ;) is used to separate logical statements. The semicolon

need not be preceded by white space.
The .cal fileis organized as follows:

1 Header

PRODUCES section

DECLARE section

2
3
4  Variableinitialization section
5

REPEAT section

A sample .cal file follows, with the main sections called out.
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Sample header

Header of the .cal File

Header of the .cal File
The header in a.cal file has seven elements as shown in the example below. All elements must

match the corresponding Y ESDAS system to prevent errors during processing. The first six

elements are identical to the associated .sol file header.

MULTIFILTER32 7 35 $28D6 $2A47 35502. 00000 NONSTANDARD

ELEMENT

DESCRIPTION

MULTIFILTERS32

35

$2A47

$28D6

35502.00000

STANDARD

The type of shadowband instrument supported and number
of YESDAS channels. This keyword must appear regardiess
of whether an MFR is connected to your Y ESDAS system.

The number of channelsin your shadowband instrument.
Typically thisvalueis 7. Specify 4 for aUVMFR-4; specify
1for an SDR-1. If an MFR, UVMFR, or SDRis not
attached to YESDAS, specify O.

Thetotal number of data columnsin the .xmd file. Note
that a seven-channel MFR instrument produces 21 columns
of data because Y ESDAS provides total, diffuse, and direct
readings for each channel. Each auxiliary YESDAS channel
produces one datavalue. Inthisexample, aUVB-1,
TSP-700, 10-channel SPUV aswell asthe MFR head
temperature and SPUV temperature are active, resulting in
14 auxiliary channels and atotal of 35 data columns
including the 21 MFR columns.

Notice that the MFR head temperature is monitored
separately from the other MFR channels. Y ou must turn on
auxiliary channel O (either as daytime only or all-the-time)
to log the head temperature.

The head ID in HEX of the shadowband instrument attached
to YESDAS. If an MFR, UVMFR, or SDR is not connected,
the head ID is $0000. The head 1D isreported in the

Y ESDAS status message. If an MFR is attached but the ID
is $0000, the electronic ID in the head is blown. Y ou can
continue processing the files by manually editing the .cal
file header and changing the ID to $0000 so that it matches
the data files collected by YESDAS.

The board ID in HEX of the associated Y ESDAS
datalogger.

The spreadsheet date.time (days since January 1, 1900)
when the .cal file was created.

The type of .cal file. If the .cal file produces exactly one
output column for each input column, itisa STANDARD
.cal file. If it processes a subset of the input columns or
produces more output columns than input columns, it is
NONSTANDARD.

PRODUCES Section

The PRODUCES section contains heading labels (a name and the physical units) for each
columnin the calibrated output file. One statement must exist for each column of output (as

defined by the OUT or IOUT statementsin the REPEAT section). The order of the statementsin
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DECLARE Section

the PRODUCES section must match the order of the statementsin the REPEAT section so that
output is labeled correctly. The PRODUCES statements are in the form

nane, unit;

where name and unit can each contain up to 20 alphanumeric characters. Underscore characters
(_) are converted to spaces in the output file. However, you should take care when using the
underscore since many programs do not import spaces in names. The name and unit are
separated by acomma (, ) and the end of a statement isindicated by a semicolon ( ;).

The pound sign ( #) normally signifies acomment. Although they can be used in names or units
thisis not good programming practice. Comments are not allowed in the PRODUCES section.
The keyword END must appear after the last statement in the PRODUCES section.

DECLARE Section

The DECLARE section lists any variables used in the .cal file. If no variables are used, this
section can be omitted. Variable names are separated by commas and may appear on the same
line or on multiple lines. A semicolon ( ;) appears at the end of the variable declarations.
Comments may appear in the DECLARE section but not where a comma or semicolonis
expected. The following example shows two equivalent variable declarations:

DECLARE ClA, #Sensitivity for first channel in MFR head
ClB; #Ofset for first channel in MFR head

DECLARE C1A, C1B;

Variable names must obey the following rules:
= Names must be begin with an aphabetic character; remaining characters may
contain numbers or the underscore (_) character.

= Names are case sensitive; the variable al is different from Al.

= During .cal file evaluation, only thefirst four characters of the variable name are
considered, though names can contain more than four characters for documentation
purposes. So, for example, the variable AAAA is different from AAA; however,
AAAA isthe same as AAAAA and AAAAB.

Typically you will use smple variables like those above, but array variables are also supported.
Array variables may have one to three dimensions. For any dimension, the index ranges from 0O
to the maximum value specified in the array declaration. The indexes of the array are declared
and referenced in calculations within brackets ([ ] ). Note that comments may not appear within
brackets. Index usage is checked at runtime, and errors will halt execution with an error
message. The following sample statement declares two array variables:

DECLARE oneD{ 100], twoD{9, 19];

where oneD is a vector of 101 elements, ranging from 0 to 100 and twoD is a two-dimensional
array of 10 x 20 elements.

Variable Initialization Section

Immediately following the DECLARE statement, you can perform initialization operations as
needed. Typically these are used to define values that will be used throughout the REPEAT
section. Y ou can define constants, initialize variables, fill arrays, and so on. The .cal files
produced by Y ES contain variable declarations and initializations for the calibration factors for
any instruments connected to Y ESDAS as well as for the YESDAS channels themsel ves.
Calibration constants are always assigned numerical values.

REPEAT Section

The REPEAT section contains calculations as well as the statements to write out and format the
processed data. The REPEAT section is executed once sequentially from top to bottom for each
row of input. You use the DATA, OUT or IOUT functionsto read and write columns from the
input file. The DATA function reads in a specified row and column from the input .xmd file.
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Formatting
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The OUT and IOUT functions write real and integer data, respectively, in the specified format.
In the following example, the data in the first column of the input data set is written out as a real
with four digits to the left and three to the right of the decimal point.
Note that the DATA function references a data column in the input data record; it does not
QUT(4,3) := (DATA(OQ, 1)-(C0B*C0OC)-C0D){ (COA*C0C); # in Wm2
LProcesses the data Forn}ula to convert to
in column 1 of the W/m® and compensate for

input data file head and. pqqrd offsets
and sensitivities

Operates on
the current row
(this permits
convolution
alaarithma)

reference a channel number.

Data are written to the output file in order as one-line-in-the-output per time-step-in-the-input-
data; the software does all of these instructionsin this section once per time step, and handles all
I/0 and formatting.

The DATA function reads in a specified record from the data stream. A record can be thought of
as one time step through all enabled channels. It is always used in the form:

DATA( Row_O f set, Dat a_Col um)

Where Row_Offset is the time step forward or backward in time from the current record (zero
indicates the data is taken from the current record). This permits local convolution and
averaging of adjacent datarecords. Data_Column is the column offset from the first data
column. Note that the spreadsheet date/time and cosine_of _zenith_angle (CZA) columns are not
counted, so the first data column is actually the third output file column, after the time and CZA.
QED sweeps through the data by row, from top to bottom. For each row the QED program is
executed once. The Row_Offset is zero to reference the row being currently operated upon by
QED. Negative values reference previous rows, and positive val ues reference those not reached
yet. Itispermissible to reference arow that is outside the range of the data; in this case the
value 0 isalways returned. Thisis done so that convolution or other time-domain filters need
not have specia start-up and termination conditions.

Important: The Data_Column references any column from 1 to the maximum number of
columnsin the data. Note that the date/time and solar zenith angle are not counted, so the first
data column actually is printed out after these as column three. If a column value outside this
valid range is passed then the program will halt with arun-time error message. Note that input
data can have "flag values' that indicate that a particular datum is not avalid number. If a
datum isinvalid then this property is carried through subsequent computation 0 see™ Run
Time Processing Error Codes', later in this section.

The REPEAT section is executed once sequentially from top to bottom for each row of input.
These are the calculations that do your desired data transformations, and output is written using
the special functions OUT and IOUT discussed next.

Inthe REPEAT section the number of calls to the left-hand functions "OUT(X,Y)" (which
prints areal number with X digitsto the left of the decimal place, and Y digitsto theright,) or
"IOUT(Z)" (prints an integer of Z digits,) must match the number of names defined in the
PRODUCE statements aboveit.

QED has two special functions OUT and IOUT: these write real and integer outputs
respectively. Specia restrictions apply to the use of these functions:

= They may only appear on the |eft-hand side of assignment statements

= Themay only appear in the REPEAT section of the QED program: they areillegal
in the initialization section

= Thetotal number of OUT and IOUT occurrences must match the number of names
defined in the PRODUCES statement

Violations of these rules are detected before run-time, and halt execution with an error message.
These functions specify an output and its formatting when the output is to an ASCII file, the
normal usage of QED. (The formatting is not obeyed when the output isto abinary file; in this
case the output is ssimply written in the chosen binary real-number format. For this purpose
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OUT and IOUT areidentical except that IOUT automatically rounds the value to an integer.)

To summarize:

= OUT(nleft,nright) produces a “real” number with nleft digits to the left of the decimal point,
and nright to the right.

= |OUT (nleft) produces an integer (by rounding the assigned value) with nleft digits.

The nleft digit space should include room for a minus sign; positive numbers do not have a

preceding "+" symbol. Note that in both cases if the number is larger than can be expressed in

nleft digits then the output will produce the number of digits needed to correctly represent the

result.

If fewer digits are needed then the output will be left-padded with spaces to make up the

appropriate lengtbnly if the fixed-column option is selected. In general this optimald not

be used because doing so substantially increases the size of your output file. It is needed only if

the output data are to be subsequently used by programs with older inflexible data formatting,

(such as early-generation FORTRAN "read" statements. )

The occurrences of OUT or IOUT from top to bottom in the QED program produce the columns

of the output data from left to right. This is the reason that the number of OUT and IOUT must

match the number of names, and that these functions can only appear in the REPEAT section.

These restrictions guarantee that the number of names will match the number of columns

produced, and that there will be one row of output for each row of input. However, if you

specify NONSTANDARD in the header, the number of input and output columns can differ.

The output columns are separated by the Tab character independent of the formatting specified

by OUT and IOUT, unless you change the separator in the Data Manger options. The rows are

separated by the Newline character. For most applications, including spreadsheets such as IBM

Lotus 1231 and MS-Excél the Tab character should be a Tab (ASCII value = 9) and the

Newline character should be a Carriage-Return on the Unix or Macintosh (ASCII value = 13) or

CRI/LF on the PC.

Performing Calculations

All the standard functions you would expect on a very powerful calculator are available in QED.
Numbers The exact syntactic specification of the ASCII representations of numbers in your QED program

will be implementation specific due to features of ASCII to real-number conversion functions

supported in system libraries. However you will always be able to do the following:

= Integerswith an optiona leading minus sign, and up to 12 digitslong

= Realswith an optional leading minus sign, and up to 12 digitstotal, both to the left
and right side of decimal point

= Scientific numbers consisting of avalid real, followed by "E" or "€" and then an
exponent ranging from [-30..30]

Some examples of valid numbers are:

123456789, 123456789.123, 123456789. 123E-23
All numbers are immediately converted to 64-bit floating-point representations by the QED
parser, and used in this from thereafter.
Assignment Algebraic assignment statements in QED are written using Cambridge Infix Notation, where
statements operations within parentheses are performed first and multiplication has precedence over
addition and so on. The assignment operator is a colon followed by the equal sign (:=) asin
PASCAL. Each assignment statement may have only one assignment operator and must end
with a semicolon. The following are valid assignment statements:

1, # assign the value 1.0 to the variable A

(Pl + b)/(C- 2.3E-1); # Here the variables PI, b and C are used
SIN(z); # assign the value of the sine of z to A

ARRAY[z] # if z is out-of-index-range this causes a run-tine halt!
RRAY[ z] := ARRAY[INn(z)] ; #if In(z) is out-of-index it run-tinme halts!

The QED parser is fully recursive, and no limits exist on expression nesting. Note also that QED
has only one basic variable type: 64-bit reals. Any time a value must be intrinsically used as an
integer, for instance, when it is used as an index, the integer valuedsiritled value of the

real.

A
A
A
A
Al
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QED supports the unary negative: the first variable or constant occurring at a given nesting level
can be preceded by a negative sign, i.e. al of the following are valid expressions:
-1 # a unary negative constant
-A # unary negative variable
-(-A))# nested unary negative expression (legal, but of course
usel ess)
However, expressions such as a + -b are detected as an operator error. QED has the following
standard dyadic operators (dyadic operators operate on two numbers to produce one) with the
following precedence levels:

SYMBOL OPERATION PRECEDENCE LEVEL
A to the power of 1 (highest)
MOD , FMOD modulo, remainder 1
* multiplication, division 2
+, - addition, subtraction 3 (lowest)

Thusthe expression 1+2/9"0.5 isequal to 1 + (2/(9"0.5)) and evaluates to 1.666666....

The MOD operator returns the integer remainder of the equivalent integer division. This
remainder is always positive. Normally you apply this function only to values that are
presumed to be integers; though it is unambiguously defined for any real number. In terms of
the other defined functions the MOD operator can be written (the functions ABS, RND, SIGN,
and TRUN are defined below).

aMOD b isequivalent to

ABS(RND(a)) - ABS(TRUN( RND(a)/RND(b)) * ABS(RND(b))

The FMOD operator returns a"fractional remainder:" the remainder left after the maximum of
number integer multiples of b have been added/subtracted from a. Thisremainder always has
the same sign that the division would have had. In terms of the other defined functions the
FMOD operator can be written

aFMODDb isequivaentto

SIGN(a*b) *(ABS(a) - TRUN(ABS( RND(a)/RND(b)))* ABS(b))

Obviously it's much easier to write and use these functions only when you need them.

QED Standard Functions
In addition to the dyadic operators QED supports the following standard algebraic functions:

SYMBOL OPERATION PRECEDENCE LEVEL
LN natural logarithm 1
EXP e to the power of 1
SIN Trigonometric Sine 1
COs Trigonometric Cosine 1
TAN Trigonometric Tangent 1
ASIN Trigonometric ArcSine 1
ACOS Trigonometric ArcCosine 1
ATAN Trigonometric ArcTangent 1
ABS Absolute value 1
RND Round to integer 1
TRUN Truncate to integer 1
SIGN +1if >=0, -1 otherwise 1
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MAX Returns the greater of thetwo 2
MIN Returns the lesser of the two 2
CIRC see below 2
POLE see below 2
MAG see below 2
DATA see below 2

The standard algebraic functions can only appear on the right-hand side of an assignment
statement; it is not possible to assign a valueto afunction name. QED checks the names of
variablesin the DECLARE statement to prevent any variable from having the same name as a
function.

Note that al of the trigonometric functions expect/return avalue in radians. The functions
ATAN, ASIN, ACOS obey the standard definitions for the principle branch respectively: ATAN
and ASIN return avaluein the range -172 to +172, ACOS returns avalue in therange O to 1t
Users should note that if you need constant values for the transcendental numbers"e" and "PI"
that these should be created by the evaluation of the corresponding function, rather than
supplied as aliteral constant; doing so produces a value to the full accuracy of machine
precision (independent of platform,) and self-consistent with the approximations used. Thisis
good programming practice in any language. For example

DECLARE e, PI;
e = EXP(1);

Pl = 4*ATAN(1);
The CIRC function returns an angle in radians given two orthogonal coordinates. CIRC(X,y)
returns an angle
-n< CIRC(x,y) <=Tt
where the angle is referenced to the x axis, and is positive counterclockwise.
The POLE function returns an angle in degrees given two orthogonal coordinates.
POLE(north,east) returns an angle 0 <= POLE(north,east) < 360 where the angle is referenced
to the north axis, and is positive clockwise.
The MAG function returns the Euclidean magnitude (i.e. MAG(x,y) = (X2 + y*2)"0.5); it is
provided simply for expression efficiency.

Run Time Processing Error Codes

Like most compiled languages there are two sets of QED errors that will be detected: compile-
time and run-time. Syntactic errors caught at compile-time produce error messages and prevent
application of the erringcal file to any data. Localized run-time errors (i.e. divide-by-zero) are
caught and produce flagged outputs with a representative "not a number" expression. In addition
there are a set of fatal runtime errors (e.g. array-index out of range, output overflow, etc.) that
halt computation when detected, and produce error messages.

QED handles run-time numeric exceptions in a way that is designed to permit the computation
to proceed even though some data and or transformations produce numeric exceptions. These
exceptions are flagged and carried through the computation: every affected output is
correspondingly tagged.

This flow-of-error tracking is done by a mechanism that is independent of not-a-number
specifications for the computational platform, and so is machine and implementation
independent. (This mechanism does not keep track of errors that are due to numeric under-flow
or overflow of results. These issues are machine-specific, but it is assumed that the
computations performed using QED are sufficiently well conditioned that no machine under-
flow or overflow will occur in 64-bit arithmetic except for the explicit error causes noted

below!) When variables are assigned a value that inherits an error, then the appropriate error
flag is assigned to the variable. The except to this rule is array variables: if an error is assigned
to an array variable then execution halts with an error message. Few QED programs will assign
array variables outside the initialization region.
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The error tag describes the nature of the first numeric error encountered in the flow of
computation. The default error output for any number written by OUT or IOUT will be an
asterisk followed by a number indicating the nature of the error.

ERROR NUMBER CAUSE

1 Divide by zero

2 Logarithm of zero or negative number
3 Tangent error: Tan(x) where Cos(x) =0
4 Input data was flagged as invalid

In addition to the "survivable errors' noted above there are a set of fatal errors that cause
processing to halt with an error message:

ERROR NUMBER CAUSE

5 Array index out-of-range

6 No data (calling program erred)

7 Attempt to assign an erring value to array variable
8 Internal Stack Overflow (QED program error)

9 Output overflow (file/memory space inadequate)

QED can produce two basic classes of error messages: errors detected during parsing that
indicate that your QED program is not syntactically correct; and run-time error messages that
result from the fatal conditions described above. Note that QED does not produce an error
message for survivable errors: these are simply flagged in the output data as described above.
The QED parser detects a very large number of syntax errors. more than can be explicitly listed.
When a syntax error is detected the output file returns an error message, the message is stored in
the output file, and all further processing is halted. The error message is always of the form:

Syntax error = a descriptive nessage
Syntax error = Bad nunber expression

your line of input where the error was spotted
example: A =1+ 3x2; #"3x2" is bad number

AN

AN

The last line extends to a caret where the parser found the error. Thiswill be at or dlightly to the
right of the cause of the error for most errors. However the parser does look-ahead checking for
nesting errors of parentheses, brackets, index arguments for arrays, and function arguments.
These errors will be detected with the error position at the left of the nesting region. The
descriptive message will contain the word "nesting” to indicate this behavior. Y ou can also ook
at the error message in the output file where the error message is copied to.

If afatal run-time error is detected the output file returns only an error message: all output
previous to the error is discarded. The error message is always of the form:

Fatal Run-Tinme Error = nunber, at |ine = nunber,
detected at input data row = nunber
The error number is from the table above, the "at line" references the line number in program
starting from the first line after the REPEAT, and the "at input data row" indicates the row of
data being processed to output when the error occurred.

Example of adding a new YESDAS sensor channel

A previous section provides detailed information on the calibration and solar information
mechanisms that cover the automated processing of data from a Y ESDAS-2. This section
shows a simple example of setting up to monitor the head temperature of an MFR-7

instrument. In an MFR-7 system, the MFR-7 Shadowband Radiometer analog instrument
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cableis prewired to YESDAS-2 channels 0 through 7 via connector H15. The MFR-7 is
connected as follows:

YESDAS CHANNEL DESCRIPTION

0 MFR head temperature
Broadband silicon detector
415 nm

500 nm

615 nm

673 nm

870 nm

7 940 nm

o O A W DN PP

The .cal and .sol files shipped with an MFR-7 system are configured with the MFR head

temperature off. If you want to monitor the head temperature, you must perform the

following tasks:

= Enable YESDAS channd 0 as either a daytime-only or all-the-time auxiliary
channd. Use Initialize YESDAS to turn on this channel by creating a new
profilefor it. In this example, Ch. O will be monitored all thetime.

= The.sol fileis processed automatically by YESDAS Manager, but the rulesiit
uses are provided below for reference. Y ou shouldn't have to edit the .sol file.

= Using the QED editor you will need to modify the default .cal file to reflect
the additional channel. A detailed example follows.

YESDAS Manger controls the header of the Solar Information file and increases the
number of data columns from 21 to 22, since the head temperature adds a data value to
the output data stream. Therefore, an MFR-7 will produce three columns of output for
each of seven solar channels (total, diffuse, and direct), plus one new column of output
for the head temperature.

MULTI FILTER32 7/22) $28E6 $2A57  35502. 00000

YESDAS Manager will add an entry for the head temperature in the LAMBDAS table,
and insert new entries after the MFR head entries because the angular correction tables
(at the end of the .sol file) reference the line numbers of the corresponding MFR channels
inthe LAMBDAS table. For example, the table SN1 refersto line 1, which hasthe
Total_Si entry. InaUVMFR-7 this would be the 300 nm channel.

The name provided for each channel islater used as alabel in the Solar Plots data display
function. In the next three columns, the position of the data in the record isindicated, as
well as the type of datain the column (either direct, diffuse or total). The MFR-7 head
temperature is atotal reading; no diffuse or direct readings are made, so-1isused asa
placeholder in the last two columns. Y ESDAS samples channels in the order of all the
time auxiliary channels, then shadowband diffuse channels, then daytime only (which
includes the shadowband's total horizontal channels.) The data file record structure
directly reflects the order in which channels are sampled by the Y ESDAS-2 hardware.
Because channel 0 is enabled as an all-the-time channdl, it appears first in the record.
MFR columns are incremented by 1 since they follow this aux channel.

The last entry in the line indicates whether angular correction tables exist for the channel
and whether the channel should be considered for Langley analysis. (A channel isvalid
for Langley analysisif it produces narrowband direct-normal solar data and is not
contaminated by water vapor.) YESDAS Manager specifies NOLANG for the MFR head
temperature to indicate that neither angular correction nor Langley analysis will be
performed on the data for that one channel.
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Total _Si
414, 5nm
499. 5nm
613. 5nm
670. 3nm
867. 6nm
936. 2nm
MR
END

HEAD _TEMP

2
3
4
5
6
7
0

Total

Diffuse
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Direct

ib

TABLENL
TABLE
TABLE
KEY TABLE
TABLE
TABLE
TABLENL
NCLANG

Open the profile and select QED Editor. If you are a new user of QED read through the

Ed'“’_‘g the file and familiarize yourself with the structure and syntax. Begin by increasing the
cal file number of data columns in the .cal file header by adding anew line for the label in the

PRODUCES section for the MFR head temperature, wit the engineering units of DegC.
PRODUCES
MFR_Si _Total, W(nt2) ;
MFR_416. 5nm Total, W (m2)/nm ;
MFR_501. 5nm Total , W (m2)/nm ;
MFR_615. 5nm Total, W(m2)/nm ;
MFR_671. 1nm Total , W (m2)/nm ;
MFR_869. 7nm Total , W (m2)/nm ;
MFR _938. 4nm Total, W(m2)/nm ;
MFR_Si _Di ffuse, W(m2) ;
MFR_416. 5nm Di f fuse, W (nt2)/nm ;
MFR 501. 5nm Di ffuse, W(m2)/nm ;
MFR_615. 5nm Di f fuse, W (n2)/nm ;
MFR_671. 1nm Di ffuse, W(n2)/nm ;
MFR _869. 7nm Di f fuse, W(m2)/nm ;
MFR_938. 4nm Di f fuse, W (n2)/nm ;
MFR_Si _DirNorm W (n2) ;
MFR _416.5nm DirNorm W (m2)/nm ;
MFR_501.5nm DirNorm W (mt2)/nm ;
MFR_615. 5nm Di rNorm W (n2)/nm ;
MFR 671. Inm DirNorm W(m2)/nm ;
MFR_869. 7nm Di rNorm W (n2)/nm ;
MFR_938. 4nm Di rNorm W (nt2)/nm ;

New label MR _Head_Tenp, DegC ;

forhead ~—— END

temperature Next add a new variable to the DECL ARE section to be used in calculations. In this

example we use "SRT"

Finaly, include aformulain the REPEAT section to convert the A/D converter mV
reading into °C for each record in the datafile. In most factory-supplied .cal files, the
formual has already been included for this purpose and all you have to do is uncomment
it. Use the Find button on the tool bar to locate it and remove the # symbol to uncomment
the lines. Since the label for this data column appears last in the PRODUCES section, the
formula (or at least the OUT statement) should appear after the MFR-7 OUT statements
in the REPEAT section.

#VFR terrp (C [+ ~1.5 deq]) Current data record, Data column 1

SRT := 6810 * (5000 / DATA(O, E) 1

SRT := 1.030852e-3 + 2.3891789e-4 * LN(SRT) + 1.574641le-07 *
LN( SRT) ~3;

SRT := 1.0 / SRT - 273.12;

OUT (2,3) := SRT;

Notice that the number of the first data column is always 1 in the .cal file, but 0 in the .sol
file. If QED produces run-time errors when processing the .cal file, check that the data
column offset is correct.

At this point collect adatafile from the YESDAS-2 you initialized (the buffer must have
at least 128 bytesin it) and try to processit into calibrated data by walking through the
tabs under the profile window. If successful, you should be able to view a calibrated data
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plotd) now check that the head temperature is plausible, somewhere between 36°C and
44°C. However, if you encounter errors carefully review your editing for syntax errors
and try again
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