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About This Document

Document Conventions

Essential and Supplementary Information

@ Warning

', Caution

Note

O~
% Example

Text Conventions
bold text

italic text

courier text

Explains a risk of irreversible damage to data, software, or equipment
and provides recommendations for preventive action.

Explains a risk of damage to data, software, or equipment where
recovery is likely to be troublesome and provides recommendations for
preventive action.

Provides additional information related to the current text.

Explains a best practice or provides helpful information related to the
current text.

Provides an example related to the current text.

Identifies referenced elements in the graphical user interface (GUI)
(for example, “click Cancel to discard the changes”).

Identifies variables such as parameter names and value placeholders
(for example, “select Configuration > Sensor Name”).

Identifies commands that must be entered exactly as shown
(for example, "type mkdir $APOLLO_LOCATION/config”).

Changes Included in This Revision

Revision number 16106R7 includes the following changes:

+ Added information about SOH channel groups.
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Getting Started

1.1 About Apollo Project

Apollo Project is a Web application that conveniently retrieves time series and state of

health data from any Nanometrics Store, including those on Nanometrics instruments and
those copied to network computers. Available through any Web browser, Apollo Project
provides options for you to define complex, reusable data retrieval tasks called projects.

Apollo Project has five project types:

+ Archive projects retrieve data from sources that are continually updated, such as a
directory on a computer that has new data saved to it periodically, or a multicast
group of Nanometrics instruments that has different instruments active at different
times. You can schedule Archive projects to run automatically.

+ One Time projects refrieve a single time segment of data.
+ Controlled Source projects retrieve data specified as a set of shots.

+ Triggers projects retrieve data specified by a trigger list in comma-separated value
(CSV) format.

+ Field Archive projects perform recurring data retrievals, storing the time of the current
retrieval on the Nanometrics instrument. Using the time of the last refrieval, Field
Archive projects only retrieve the data accumulated since the last fime the project
was run on the instrument.

Data for time series channel groups can be downloaded in MiniSEED, SAC (binary format),
Seisan, or SEGY format, depending on the project type. Data for SOH channel groups is
always downloaded in CSV format.

Apollo Project User Guide 1
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Chapter 1 « Getfting Started

1.2 Hardware and Software Requirements

1.3

The configuration in Table 1-1 provides the hardware and software requirements for Apollo

Project.

Table 1-1 System requirements

System .
Requirement
component
Operating + Microsoft Windows 7 (64-bit)
system + Linux (any é4-bit distribution with Kernel version 2.6.27 or later for dongle
licences)
+ Mac OS X (10.6)
Memory 4 GB RAM
Disk space 1 GB

Java Runtime
Environment

Oracle® Java SE 6 Update 18 or later

(JRE)

Browser Mozilla®Firefox® 3.6 or later
Note: Firefox is used by Nanometrics for product verification, and while other
modern browsers, such as Google Chrome™ and Apple® Safari®, should work,
they are supported on a best-effort basis only.

Time Synchronize the time of computers running Nanometrics applications with a

synchronization  Network Time Protocol (NTP) server to ensure that the time is accurate and

matches the time of other computers running applications in your data
acquisition system.

The following deployment scenarios are examples of the types of deployments that might
require consultation with Nanometrics (see Contacting Nanometrics on page 39):

+ Large scale deployments

+ Deployments involving the installation of multiple Nanometrics applications on one

computer

+ Deployments involving 32-bit platforms with less than 2 GB RAM

Installing and Using Apollo Project

At a high level, you have to perform the following steps to use Apollo Project to retrieve

data.

1. Install Apollo Project and start the Apollo Project Web server.

If you plan to use Watchdog to watch and restart Apollo Project, Apollo Project should
be installed using the "All users” option. For more information, see Section 1.3.1 “Using
Watchdog with Apollo Project” on page 3.

2. Type http://IPaddress:port into a Web browser and configure Apollo Project (see
Chapter 2 “*Configuring Apollo Project Settings”).

The default port number is 8088.

Apollo Project User Guide
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3. Define data-retrieval projects (see Chapter 3 “Creating Projects”).

Installing a licence file after creating a project in Apollo Project will result in the loss of
that project. For more information, see Section 1.3.2 "About Apollo Project Licences”
on page 3.

4. Monitor the status of the projects (see Chapter 4 *“Monitoring and Managing
Projects”).

1.3.1 Using Watchdog with Apollo Project

Watchdog is a Nanometrics service/daemon that runs automatically in the background
and starts, watches, and restarts the Nanometrics applications it is configured to watch.
Using Watchdog ensures that your vital Nanometrics server and data retrieval applications
are always running, even when running on unattended systems.

If you plan to use Watchdog to watch and restart Apollo Project, Apollo Project should be
installed using the "All users” option. Selecting this option will ensure that Watchdog has the
necessary permissions to restart Apollo Project.

You can configure Watchdog to

+ Automatically start when the computer starts and then start Apollo Project and any
other applications it is configured to watch.

+ Watch Apollo Project by checking its running status at specific intervals.

+ Restart Apollo Project if it has stopped working for any reason, including a user-initiated
shutdown.

See the Watchdog User Guide for full instructions on using the Watchdog service/daemon.

1.3.2 About Apollo Project Licences

Apollo Project is available as a fully-licensed version and as an unlicensed version. The
licence determines

+ The number of projects you can save.
+ The number of time series channels you can select.

+ The number of projects you can run concurrently.

The unlicensed version allows you to save one project definition at a time for up to three
time series channels from any combination of Stores.

“ Click the About button @l to view licence information.

You have the option to install a licence when you install Apollo Project or any time after
installation by using the Nanometrics Licence Installer.

Installing a licence file after creating a project in Apollo Project will result in the loss of that
. project and any Apollo Project settings that you configured. It is recommended that you
install your licence before creating your first project.

Apollo Project User Guide 3
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1.4 Viewing Log Files

1.5

You can view log files for Apollo Project in the logs folder. If requested, you can also zip the
logs folder and send it to Nanometrics Technical Support.

The default location of the logs folder for each of the supported operating systems is shown
in Table 1-2.

Table 1-2 Default log file locations

g)ypste;c;:ing Location

Windows %APPDATAZ\Nanometrics\ApolloProject\logs
(%BAPPDATA% is an environment variable that provides the path to the application
data directory for the user account.)

Linux ~/.nanometrics/apolloproject/logs

Mac OS X If installed as a specific user:

/Users/nmx/Library/Application Support/Nanometrics/ApolloProject/logs
If installed as root:
/Library/Application Support/Nanometrics/ApolloProject/logs

Upgrading Apollo Project

To upgrade to a newer version of Apollo Project, you have to uninstall the current version
and then install the new version. All downloaded data will remain intact but you will have
to re-create your projects and settings in the new version of Apollo Project. If you are using
a licensed version of Apollo Project, you will need a new licence file when installing the
upgrade. If you have not received a new licence file, contact Nanometrics (see
Contacting Nanometrics on page 39).

For Windows and Linux installations, if you are upgrading from an earlier version of Apollo
. Project that used Apache Tomcat, it is strongly recommended that you uninstall Tomcat
before installing the new version of Apollo Project.

Refer to the following user guide for instructions on uninstalling versions of Apollo Project
prior to version 1.3:

+ Apollo Project Version 1.2 User Guide, revision 16106R2, released on 2008-09-09

Apollo Project User Guide
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Configuring Apollo Project Settings

2.1

2.2

About Configuring Settings

Before you begin creating and running projects in Apollo Project, you have to

+ Review the behaviour and default settings of Apollo Project (see Section 2.2
“Configuring Behaviour and Default Settings” on page 5).

+ Configure Apollo Project to use a Binder (see Section 2.3 “Configuring a Binder” on

page 7).

Configuring Behaviour and Default Settings

Open Apollo Project and change the behaviour and default settings as required.

Table 2-1 Behaviour and defaults setftings

Setting

Description

Log Verbosity

The level of detail that is logged by Apollo Project.
Info — All errors, warnings, and minimal system status information
Verbose — All error, warnings, and more detailed system status information
Debug - All errors, warnings, and extensive system status information

The default setting is Info.

Note: You should only select Debug as the logging level if you were instructed to
do so by Nanometrics Technical Support. This level of logging might impede the
performance of Apollo Project and should only be used to diagnose a problem.

Log Location

The default name of the Apollo Project log folder.

Maximum
Number of
Retrieval
Attempts

The maximum number of single retrieval attempt made for all missing time
segments on all channel groups every time a project is run.

Enter an integer from 0 through 1000.
The default value is 8.
Notes:

If the Taurus is busy when a retrieval attempt is made, the number of remaining
retrieval attempts is not decreased by one attempt.

You can view the channel group details page to see if there are any remaining
retrieval attempfts for any channel groups (see Section 4.2 “Monitoring the Status
of Projects” on page 18).
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Table 2-1 Behaviour and defaults settings

Setting Description
Number Of The number of fimes Apollo Project attempts to connect to a data source if there
Retries is a network connectivity problem.

Enter an integer from 0 through 1000.
The default value is 3.

Note: Every time a project is run it starts with the maximum number of reftries.

Retry Interval

The amount of time that Apollo Project waits before trying to connect to a data

(secs) source again.

Enter an integer from 0 to 1000.

The default value is 15.
Status File The frequency that information is written o the status file for each project. A
Write status file is created for each project after the project is run for the first time.
Zienqjggcy (i status files are located in the status directory, which is created when the first

status file is created. The default location of the status folder is:
+ Windows — %APPDATA%

+ Linux — $Home

* Mac OS X — App

The default value is 5.

Base Directory

The folder name and location of the base directory for the processed data
subfolders and files.

Enter any valid folder name and location, including any additional characters
that are valid for paths.

The default base directory name is ApolloProject.
Notes:

The Base Directory is the root of all data retrieved for all projects and can be
defined as a local or network accessible location. If you want to create or use a
folder on a computer on the network, you have to enter the server and share
name in a modified UNC format that is prefixed by an additional two
backslashes. For example the usual \\fileserverl\storefiles must be
written as \\\\fileserverl\storefiles.

Large amounts of data can be stored in this location. You must ensure that
adequate disk space is available.

For deployments of Apollo Project where the user interface is not being
accessed on the server, it is recommended that the file system containing the
base directory on the server be shared or exported as a networked file system.

Subdirectories

The expression used to define path names for subfolders under the base
directory.

Enter tokens in any order, including any additional characters that are valid for
paths.

The default path name is as follows: /%project/%year/%month/%day/

Apollo Project User Guide
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Table 2-1 Behaviour and defaults settings

Setting Description

Filename The expression used to define file names for the processed data files that are
stored in the subfolders under the base directory.

Enter tokens in any order, including any additional characters that are valid for
file names.

The default file name is as follows: %network.%station.%location_%time

Sample Path An example of a file name, generated using the values for the Base Directory,
Subdirectories, and Filename settings.

File download The extension added to the name of the downloaded file for each file type. s
extension + MIniSEED — The default extension is .seed.

+ SegY — The default extension is .sgy.

+ SAC — The default extension is .sac.

2.3 Configuring a Binder

Before creating projects, you have to configure Apollo Project to query a Binder to
determine the SCNL information for instruments.

Binder is a shared network utility that allows Nanometrics applications to pair instrument
data with seismic station metadata in the Binder source. This pairing allows each channel
in the application to be uniquely identified with an SCNL code. The Binder source is
typically an Athena Web site, which is referred to as a Web Binder in Nanometrics
applications.

When a Web Binder is configured in a Nanometrics application, such as Apollo Project, a
connection is established to the Athena Web site and the connecting application queries
Athena for the seismic station metadata. Athena returns the metadata to the application,
which can then show channel names in the format NN.SSSSS.LL.CCC, where NN is the
network code, SSSSS is the stafion code, LL is the location code, and CCC is the channel
code. All editions of Athena (Enterprise, Express, and Binder) provide this binding
functionality. For more information, see the Athena User Guide.

Before you configure Apollo Project to use a Web Binder, ensure that you know the
following information:

+ The URL for the Web Binder
+ The APl key for Web Binder

Apollo Project uses this key to communicate with Athena. For more information, see
the Athena User Guide or contact your Athena administrator.

For situations where you may need o disconnect your Nanometrics applications from the
network for a period of time, you can change your Binder configuration so that the Binder
source is a local file in comma-separated values (CSV) format. This file, channels.csv, is
exported from Athena and includes all station and channel information in the Athena
database. Refer to the Athena User Guide for information on exporting the channels.csv
file. See Appendix C “Using a File Binder"for details on the format of this file.

Apollo Project User Guide 7
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Open Apollo Project and change the Binder settings as required.

Table 2-2 Binder settings

Setting Description

Binder Type The type of Binder queried by Apollo Project: a Web Binder (Athena Enterprise,
Athena Express, or Athena Binder) or a .csv file.

For more information on how to format a Binder file, see Appendix C “Using a File
Binder.”

Path The path to the Binder file (.csv).
For example:
file:///C:/binderfile.csv
URL The URL for the Web Binder.
For example:
http://localhost:8787

APl Key Enter the API key specified in the Athena Entferprise, Athena Express, or Athena
Binder parameters. Apollo Project uses this key to communicate with the Web
Binder.

For more information, see the Athena User Guide or contact your Athena
administrator.

Cache File The location of the cache file for the Web Binder.

8 Apollo Project User Guide
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Creating Projects

3.1

About Creating Projects

At a high level, you have to perform the following steps to create a project:

1. Select a project type.

. Select data Stores.

. Specify the time period of the data you want to download.

. Select the output format.

2
3
4. Select the channel groups you want to download data from.
5
6

. Specify the output location.

If you plan to install a licence file and have not done so yet, it is recommended that you
° install your licence before creating any projects in Apollo Project. Installing a licence file after
creating a project in Apollo Project will result in the loss of that project.

3.2 Selecting a Project Type

You can create a new project using any one of the following project types:

Table 3-1 Project types

Project type Description

Archive Data is retrieved from sources that are continually updated, such as a directory
on a computer that has new data saved to it periodically or a multicast group
of Nanometrics instruments that has different instruments active at different
times. You can schedule Archive projects to run automatically.

One Time A single fime segment of data is retrieved.

Controlled Data specified as a set of shofs is retrieved and outputted in SEGY format.

Source For more information, see Section A.3 “Shot Files for Controlled Source Projects”
on page 24.

Triggers Data specified by a trigger list in comma-separated value (CSV) format is

retrieved.

For example, a trigger file that has been downloaded from a Taurus to the local
computer.
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Table 3-1 Project

types

Projecttype Description

Field Archive Recurring data retrievals are performed and the fime of the current retfrieval is
stored on the Nanometrics instrument. Using the time of the last refrieval, Field

Arc

hive projects only retrieve the data accumulated since the last time the

project was run on the instrument.

Note: You can only create and run Field Archive projects for Taurus version 3.0 or
later.

3.3 Selecting Data Stores

Apollo Project provides you with four methods for accessing data Stores.

P Each time a project is run, Apollo Project generates a list of available Stores based on the
selected Store specifications. The actual Stores from which data is retrieved can vary on
successive project runs. For example, a discovery Store specification might result in a different
number of instfruments being included, depending on current access to the instruments.

You cannot re

move individual Stores from a specification but you can add a different

specification and select a different group of Stores. Alternatively, you can use channel group
attributes filtering to select the channel groups that data is retrieved from.

Table 3-2 Data Store selections

Selection method

Description and notes

File

A file Store specification defines the full path and file name of a particular
Store that resides on a file system accessible by the server running Apollo
Project. The file system can be alocal or a networked file system (for example,
accessible via SMB or NFS).

When copying a Store from an instrument to your local computer, do not
overwrite an existing Store. Instead, delete the existing Store or move it fo a
different folder on the computer. Stores are made up of multiple volumes and
if the new Store has fewer volumes than the old Store, you could see some
unpredictable results with Apollo Project.

Directory

A directory Store specification defines the set of Stores that reside in a
particular directory hierarchy on a file system accessible by the server running
Apollo Project. A recursive search from the specified directory identifies all of
the available Stores. The file system can be a local or a networked file system
(for example, accessible via SMB or NFS).

If you specify a root directory such as C:\, it will take a long time for Apollo
Project to find all of the Store files in that root directory.

IP Address

An IP Address Store specification defines the Store of a single instrument (or an
instance of Apollo Server). The specified IP address must be an IP address
bound to the Ethernet interface of an instrument. At the same time, the
instrument must be running in communications mode and be accessible from
the server running Apollo Project.

10
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Table 3-2 Data Store selections

Selection method Description and notes

Discovery A discovery Store specification specifies the Stores of multiple instruments. In

this case, a class D (multicast) IP address and port is specified. It is assumed
that the Store of any instrument in communications mode is accessible from
the LAN of the Apollo Project server. When Discovery is enabled for the
specified IP address and port, these attributes are included upon running the
project.

Multicast addresses range from 224.0.0.0 through 239.255.255.255.

When multiple mulficast groups are used for discovery, the port number must
differ from existing discovery port numbers by 2: for each discovery port
number in use x, there must be no other discovery port configured for use with
a value of x or x+1. For example, the default discovery multicast group used
by Taurus is 224.199.71.138:6776. To add another multicast group, you have to
specify a different port number (which cannot be 6776 or 6777.)

Recent Apollo Project keeps the 16 most recently defined Store specifications and
Specifications groups them by category on the Recent Specs page.

3.4 Specifying the Project Run Time

The options for scheduling and running a project vary greatly depending on the project

type.

“ All times use the UTC time zone.

3.4.1 Project Scheduling Tips

+ Archive

Archive projects attempt to retrieve data up to the current time. The time ranges for
which output files will be produced are driven by the file interval and are aligned to
the project start time. It is unlikely that the “most recent” file interval will align with
the current time. Therefore, the most recent range for which data retrieval is
attempted will have a portion of its data retrieved and the remainder (for future
retrieval) will be declared unavailable. However, when the project is run later (after
the end of the particular fime range) the unavailable data will normally be
retrieved and the situation will likely repeat itself with the “new” last range to
retrieve.

An Archive project will run according to the interval you specified after you start the
schedule. For example, if you click Start Schedule on a Wednesday and you
specified every 2 days as the interval, then the project will run for the first time on
Friday and every two days after that.

If the computer has been rebooted and the Apollo Project Web server has been
restarted, an Archive project will run according to the interval you specified after
the computer has rebooted. For example, if the computer reboots on a
Wednesday and you specified every 2 days as the interval, then the project will run
for the next time on Friday and every two days after that.

Apollo Project User Guide 11
16106R7 * 2011-03-21



Chapter 3 « Creating Projects

3.5

3.5.1

Be careful when specifying the file interval. For example, retrieving many hours or
days of data and specifying a file interval of seconds or minutes could result in the
generation of many files. This is not only very resource intensive but could result in a
data management problem as well.

When running Apollo Project with Taurus version 2.x, the schedule for Archive projects must
be greater than 5 minutes in duration. Schedules that are less than 5 minutes can result in
data that is missing or not downloaded.

+ Field Archive

The date and time the last data was retfrieved through a Field Archive project is
stored in the Taurus as the Retrieval Mark. Apollo Project uses this mark as the
starting point for the next Field Archive project if an earlier start fime is configured.
You can delete the date and time in the Taurus if you want Apollo Project to
download all of the data from the start of the project the next time you run a Field
Archive project. You can also change the date and time in the Taurus if you only
want data downloaded from a specific point in time. For more information, see the
Data Retrieval section of the Taurus Portable Seismograph User Guide.

You should only select the Include last interval, even if incomplete check box for
Field Archive projects if the retrieval of partial files is more important than refrieving
the data for the current interval during a future project run.

Be careful when specifying the file interval. For example, retrieving many hours or
days of data and specifying a file interval of seconds or minutes could result in the
generation of many files. This is not only very resource intensive but could result in a
data management problem as well.

Selecting Channel Groups

If the text "Selected Time Series Channels: x of x" isred, you have either selected more time
series channels than your licence permits or you have not selected any channels. You must
select a valid number of time series channels (for the unlicenced version of Apollo Project

there is a maximum of three time series channels) before you can create your project.

“ Click the About button @l fo view licence information.

Filtering Channels

If you do not want Apollo Project to download all data from all available Stores, you can
select specific channels by creating a filter based on one or more SCNL codes and/or an
Instrument ID.

12
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To create a filter, you can use
e acomma to separate multiple elements;

* an asterisk (*) to represent one or more characters in a channel name.

Table 3-3 Channel filter elements

Filter element Description Example
Network A one to two character alphanumeric SCNL network code. PO
Station A one to five character alphanumeric SCNL station code. BANO2
Location A one to two character alphanumeric SCNL locatfion code. 06
Channel A one to three character alphanumeric SCNL channel code. HHZ

Insfrument ID  The name and serial number of the instrument in the following  taurus_1234
format: InstrumentName_SerialNumber

Table 3-4 Filter examples

Filter Result

Channel Group Attributes Data from all HHZ channels is retrieved from the PO network.
MNetwork : PO

Station : *

Location : *

Channel : HHZ

Instrument ID @ *

Channel Group Attributes Data is refrieved from all stations that start with BAN, such as
Network : ® BANO1, BANO2, and BANO3.

Station : BAN*

Location : *

Channel : *

Instrument ID : *

Channel Group Attributes Data from all HHZ channels is retrieved from the PO and TX
Network - PO TX. CA and CA networks.

Station : *

Location : *

Channel : HHZ

Instrument ID: *

Apollo Project User Guide 13
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3.5.2 Selecting SOH Channel Groups

Select the state of health (SOH) channel groups you want to download data from. Each
group has a predefined dataset as shown in Table 3-5 "SOH channel groups” on page 14.

To view the SOH data retrieved from a Taurus version 2.x, see Appendix B “Retrieving SOH
Data from a Taurus Version 2.x.”

Table 3-5 SOH channel groups

Predefined SOH group

SOH data

GPS Time

+ Time (longsecs) (the number of seconds since 1970-01-01)
¢ Time (UTC) (time in yyyy-mm-dd hh:mm:ss.ms format)
+ DAC Count

+ GPS Engine Status

+ GPS Last Update Time(s)

+ GPS PDOP

+ GPS Satellites Used (number of satellites used)

+ GPS TDOP

+ Lat (deg) (latitude in degrees)

+ Long (deg) (longitude in degrees)

¢ Timing Error (ns)

+ Timing Phase Lock (system clock phase lock)

+ Timing Uncertainty (ns)

Note: The values for Number of satellites used, PDOP, and TDOP are provided
by the GPS receiver at the Last update fime. In order to see what fime these
values correspond to, look at the Last update time. When GPS is off, these three
parameters and the Last update time are not updated. The last value displays
until the next update arrives (after the GPS is furned on again).

GPS Satellites

+ Time (longsecs) (the number of seconds since 1970-01-01)
+ Time (UTC) (time in yyyy-mm-dd hh:mm:ss.ms format)

For each satellite:

+ GPS Satellite Acquisition Flag

+ GPS Satellite Azimuth (u°)

+ GPS Satellite Elevation (u°)

+ GPS Satellite Last Update Time (ms)

+ GPS Satellite PRN

+ GPS Satellite Signal Level (AMU)

Environment

+ Time (longsecs) (the number of seconds since 1970-01-01)
¢ Time (UTC) (time in yyyy-mm-dd hh:mm:ss.ms format)

+ External SOH Voltage 1 (V) (12-bit, voltage input)

+ External SOH Voltage 2 (V) (12-bit, voltage input)

+ External SOH Voltage 3 (V) (12-bit, voltage input)

+ External SOH Voltage 4 (V) (12-bit, voltage inpuf)

+ Sensor SOH Voltage 1 (V)

+ Sensor SOH Voltage 2 (V)

+ Sensor SOH Voltage 3 (V)
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Table 3-5 SOH channel groups

Predefined SOH group

SOH data

Insfrument

+ Time (longsecs) (the number of seconds since 1970-01-01)
+ Time (UTC) (fime in yyyy-mm-dd hh:mm:ss.ms format)

+ Controller Current (mA)

+ Digitizer Current (mA)

+ NMX Bus Current (mA) (external connector)

¢ Sensor Current (mA)

+ Serial Port Current (mA)

+ Supply Voltage (mV)

+ Temperature (°C)

PowerPC

+ Time in longsecs format (the number of UTC seconds since 1970-01-01)
+ UTC time in yyyy-mm-dd hh:mm:ss:ms format

+ Ethernet status

+ Packefts

Acquisition

The Acquisition group provides SOH information about the acquisition rates and
telemetry of the transmitted data. This group includes information such as the
following:

* The number of packets received, missed, requested, or re-requested.
¢ The number of gaps in the data.

¢ The maximum and minimum latency of packets.

* The amount of missed fime.

3.6 Specifying the Output Format

o SOH channel group data is always oufputted in comma-separated values (.csv) format.

You can select one of four different file types for the output:

Table 3-6 Output formats

Output types

Description and notes

MIniSEED

The MInISEED format is a subformat of the SEED data format. MiniSEED data
only contains waveform data, no station or channel metadata is included.

The number of output files is determined by the file interval that you set on the
Time Selection page and by the file grouping you select on the Output Format
page: one file per channel, one file per station, or one file for all instruments.
The Per channel grouping produces many small files, the All Instruments
grouping produces one large file, and the Per station grouping is in between
these two. You can see the number of files that will be produced at the bottom
of the Time Selection page.

Datais put in a Store in the order received and this order might not always be
chronological. To ensure that the data in the resulting SEED file is chronological,
select the Sort check box.

The default record size is 512 B. However, not all SEED file readers will support
this file size. Determine what your SEED reader supports and select an
appropriate value. Note that a smaller record size will result in quicker SEED file
output.
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3.7

Table 3-6 Output formats

Output types

Description and notes

SAC

The SAC format is a waveform file that is used by the SAC software (see
http://www.iris.edu/software/sac/).

There are two types of SAC files, binary and ASCII. Apollo Project only outputs
binary SAC files.

One output file per channel group is generated.

SEGY

The SEG Y file format is a standard format developed by the Society of
Exploration Geophysicists for storing geophysical data.

The number of output files is determined by the file interval that you set on the
Time Selection page and by the file grouping you select on the Output Format
page: one file per channel, one file per station, or one file for all instruments.
The Per channel grouping produces many small files, the All Instruments
grouping produces one large file, and the Per station grouping is in between
these two. You can see the number of files that will be produced at the bottom
of the Time Selection page.

Datais put in a Store in the order received and this order might not always be
chronological. To ensure that the data in the resulting SEG Y file is
chronological, select the Sort check box.

All stations must have the same sample rate.
The maximum number of samples per frace is 32767.

SEGY trace headers from discovered instruments will not have station location
information

Seisan

The Seisan file format is a waveform file that can be used with the SEISAN
earthquake analysis software.

You must have Seisan installed on your computer with a WAVEFORM_BASE and
CONT_BASE line included for each station in the DAT/SEISAN.DEF file.

You must define a SEISAN_TOP environment variable.
One output file per channel group is generated.

Specifying the Output Location

The location, path names, and file names defined in the configuration settings of Apollo
Project will be used for the output from all projects unless you specify a different location
and expressions on the Output Location tab of a project.

It is not recommended that you use the %channel token in the subdirectories or filename
expression if the project includes more than one channel group per instrument (selected
on the Channel Group Selection tab).
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Monitoring and Managing Projects

4.1 Overview of Running Projects

When a project runs, Apollo Project identifies the
¢ requested time ranges;
¢ channel groups for which data is to be retrieved;

* actual Stores specified by the Store specifications of the project.

For each identified Store, the following steps are performed:

1. A data availability analysis for the outstanding time ranges is performed.

This is performed for the ranges for which data has not already been retrieved. The
availability of the data is recorded for reference. It is possible that a given Store was
not present at the time the project was last run. If this is the case, then an attempt is
made to retrieve all of the required time ranges of the project from the Store.

2. If any data exists in the Store for any of the requested fime ranges, then a refrieval of
this data is performed and the retrieved data is stored to local tfemporary files.

3. If the number of retrieval attempts for a given time range exceeds a configurable
threshold, then the retfrieval of data within the stated range is not attempted again.

If any data was refrieved during the run of the project, then the corresponding output files
are generated in the desired output format and stored in the output location specified for
the project.

Itis possible that the requested data for a given channel group exists across multiple Stores.
If all of these Stores are included by the Store specifications for the project, then Apollo
Project assembles the requested data.

Launching a desktop shortcut to a project automatically runs that project. It is important to
note that once a project is run its settings can no longer be edited. It is recommended that
desktop shortcuts only be created for Field Archive projects.
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4.2 Monitoring the Status of Projects

The status of a project is displayed on three pages: the Existing Projects page, the Summary
page, and the Retrieval Status page.

*

The Existing Projects page shows the status of all projects. You see this page when you
first open Apollo Project or when you click Projects in the projects bar. The Data
Retrieval bars on the Existing Projects page show the overall status of the data retrieval
(see Table 4-1).

The Summary page shows the status of an individual project. You can view this page
by opening a project.

The Retrieval Status page shows the data retrieval status of a project while it is running.
This page is displayed automatically when you click Run Now to run a project. You can
also view this page by opening a project and clicking the Refrieval Status tab. The
status for each channel group is expressed in the form of two numbers (for example,
60/100) and two bar graphs. The first number is the percentage available of the total
time requested (for example, 60%) and the second number is the percentage
retrieved of the time available (for example, 100%). For more information on the bar
graphs, see Table 4-1.

The information that is displayed on the Retrieval Status page is updated confinuously while
a project is running.

The data retfrieval status bars use the following status colours:

Table 4-1 Status colours

Colour Status

Green  Apollo Project has refrieved the data.

Yellow Apollo Project is attempting to retrieve available data from the Store.

Red Datais available in the Store but Apollo Project has failed to retrieve it on this attempt.

Apollo Project will make additional attempts to retrieve the data, up to the configured
Maximum Number of Retrieval Attempts.

|

White Data for some portion of the requested fime segment is not available in the Store. For

example, there are gaps in the data or the retfrieval request is for a future time segment.

18
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4.3 Merging Project Data Files

You have the option to merge all of the downloaded data for the stations and instruments
intfo one file per interval for each project.

When project datais merge, asingle file is generated for each time period. The time period
is determined by the file interval you specified on the Time Selection page when you
created the project.

The original data files are not modified when you select the option to merge project data
files.

P You cannot merge data from Archive projects and you cannot merge data in the Seisan
format.

4.4 Editing and Viewing Project Settings

You can only edit the setftings of a project before it has run for the first time or been
scheduled (Archive project). After it has run, you can only view the seftings but you can no
longer edit them. If you want to edit the setftings of a project after it has already run once
or been scheduled, you can copy the project and then edit the settings for the copy.

If you want fo make a copy of a scheduled Archive Project and the schedule has already
started, you have to cancel the schedule before you can make a copy of it.

4.5 Deleting Projects

When you delete a project, only files in the temporary folder are deleted. All processed
data files are not deleted.

P Apollo Project stores intermediate files in a temporary subdirectory of the Base Directory
specified for the output location of a project. These infermediate files correspond to the
actual channel group data retfrieved from the Stores referenced by the project. If a project
is deleted from Apollo Project, these temporary files will be removed automatically.

Disk space can also be reclaimed by removing these temporary files manually without
deleting the project. However, if the project is run again, the output files produced might
be incomplete if previously retrieved data from these temporary files is required.
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Examples

A.1 Example Project Settings

A.1.1 Example 1: One Time Project

Project Name: Project]

Project Type: One Time

Channel groups selected for retrieval: CA.STN1.OT.BHZ (on taurus_1234)
Requested Time Range: January 30, 2008 14:00 — 15:00 UTC

File Interval: 20 minutes

Output Location Base Directory: /disk2/ApolloProjectOutputData
Output Location Subdirectories: /%project/%year/%month/%day/
Output Location Filename:%station%network_%fime

When the project is run successfully, the following output files will be created on the server
running Apollo Project:

+ /disk2/ApolloProjectOutputData/Project1/2008/01/30/STNT1CA_20080130_140000.seed
+ /disk2/ApolloProjectOutputData/Project1/2008/01/30/STNT1CA_20080130_142000.seed
+ /disk2/ApolloProjectOutputData/Project1/2008/01/30/STNTCA_20080130_144000.seed
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A.1.2 Example 2: Controlled Source Project

Project Name: Project2
Project Type: Conftrolled Source

Channel groups selected for retrieval: CA.STN1.OT.BHZ (on taurus_1234), CA.STN1.OT.BHN
(on taurus_1234)

Requested Shot Times: January 30, 200814:00 UTC, January 30, 2008 14:30 UTC
Pre Time: 30 seconds

Post Time: 30 seconds

Output Location Base Directory: /disk2/ApolloProjectOutputData

Output Location Subdirectories: /%project/%year/%month/%day/

Output Location Filename: %time.%format

When the project is run successfully, the following output files will be created on the server
running Apollo Project:

+ /disk2/ApolloProjectOutputData/Project2/2008/01/30/20080130_135930.segy.sgy
+ /disk2/ApolloProjectOutputData/Project2/2008/01/30/20080130_142930.segy.sgy

A.2 Example Deployment Scenarios

A.2.1 OneTime

You want to download three days of data from multiple instruments on the network, save
the data in MIniSEED format, and create a file for every hour of data.

A One Time project is the recommended solution. The Store of each instrument can be
made available to Apollo Project by creating a corresponding IP Address Store
specification with the IP address of the instrument. The requested time range can be
specified along with a file interval of one hour. Ensure that the instruments are configured
to run in Communications mode.

A.2.2 Scheduled Archive

You want seismic data to be retrieved automatically from a group of insfruments on the
network every six hours. The instruments are always accessible via an Ethernet connection.

A scheduled Archive project is the recommended solution. Use the Regular Interval
scheduling option and set the interval to six hours.

You can also run a scheduled Archive project at any time. For example, if the scheduled
retrieval interval of a project is six hours and between intervals you want to retrieve the
data three hours early, you can run the project and approximately three additional hours
of data would be accumulated. About three hours later, the project will run automatically
and accumulate the remaining three hours of data.

22

Apollo Project User Guide
16106R7 *+ 2011-03-21



Appendix A ¢ Examples

A.2.3 Manual Archive

You want to retrieve seismic data from a group of instruments but their respective Stores
are only available for retrieval on occasion (no regular, dependable schedule for retrieval
from these Stores is possible).

A manually run Archive project is the recommended solution. You can create the project
and run it whenever any of the instruments are available for retrieval.

A.2.4 Field Archive

You want to collect data from a set of isolated instruments in the field at recurring intervals
(for example, twice per month) and the same laptop will not be used each time.

A Field Archive project is the recommended solution. You can create a Field Archive
project and either add all instrument IP addresses to the list or use a Discovery
specification. The time for the last retrieval is stored on the instrument and all data is
recovered from the last recovery time.

o You can only create and run Field Archive projects for Taurus version 3.0 or later.

A.2.5 Media Harvesting

You want to collect the media from a set of instruments in the field at a regular interval (for
example, once per week). You also have to retrieve all of the seismic data on the media
for subsequent analysis.

An Archive project is the recommended solution. Initially, a directory is created on the file
system of the server running Apollo Project. A directory Store specification is created with
this directory as the parent directory from which to search for Stores. The content of each
media instance in the week's collection is copied from a media reader to a subdirectory
of the directory. When the project is run, all of the copied Stores are automatically
available and the project accumulates data for each instrument.

Due to the nature of media harvesting and the replacement procedure for this example,
data is always missing for the last period of output files for the current week. This period
corresponds to the time that the media was taken from the instrument and replaced with
a new one. The following week when the media is harvested again from the instruments in
the field, Apollo Project fills in the missing time for these files with the new Store dataq,
regardless of the media instance on which the data currently resides.
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A.2.6 Downloading Triggers

A3

You have set up a network of five Tauruses around a hydro dam. Each Taurus is accessible
over an Ethernet connection and each is set to record data over the weekend. You have
set the period for data retrieval at 30 seconds before and five minutes after any seismic
activity but the following procedure shows you why it is not necessary to view all of the
data accumulated over the whole weekend.

1.

Select the Taurus at the site with the least environmental noise or determine the best
site for generating triggers and designate this Taurus “Taurus A" for reference.

You need to perform this task in advance. More information about friggers can be
found in the Taurus Portable Seismograph User Guide.

Download the trigger file from “Taurus A" and review the file to verify the correct
number of friggers.

Create a new Triggers project in Apollo Project.
Add the IP addresses of all five of the Tauruses on the Store Selection tab.

Select the trigger file that you downloaded in step 2 on the Time Selection tab and
enter a Pre Time of 30 seconds and a Post Time of 5 minutes.

Click the Run Now button on the Summary page.

When the project has finished running, the output folder you specified will contain ten
files. Each output file will contain 5 minutes and 30 seconds of data from the five
Tauruses.

Shot Files for Controlled Source Projects

You have two options for defining shots for a Controlled Source project: manually defining
shots or importing shots from a shot file in the Microsoft Office Excel (.xls) format:

A template for a shot file is located in the doc/ShotFilelmport folder on the Apollo Project
CD.

Only the decimal separatoris supported for shot files. Separators that denote the 3rd power
of 10 (thousand) are not supported (for example, 4,500).

The .csv shot file template is not compatible with Microsoft Office Excel. Make sure that you
° do not double-click it and open it in Microsoft Office Excel.

24

Apollo Project User Guide
16106R7 *+ 2011-03-21



Retrieving SOH Data from a Taurus

Version 2.x

B.1 Taurus Version 2.x SOH Data Retrieved by Apollo Project

This section presents the predefined datasets of SOH data Apollo Project will retrieve from
a Taurus version 2.x, either through a direct connection or a stream to Apollo Server. For
instruction on retrieving streaming Taurus version 2.x data from Apollo Server, see Section
B.2 “Retrieving SOH Data from a Taurus Version 2.x Streaming to Apollo Server” on page 26.

o The order of the columns presented in the table below will differ when streaming Taurus
version 2.x SOH data from Apollo Server.

Predefined SOH group

SOH data

GPS Time

+ Time (longsecs) (the number of seconds since 1970-01-01)
+ Time (UTC) (time in yyyy-mm-dd hh:mm:ss.ms format)
+ Altitude (m)

+ DAC Count

+ Error (ns) (time error)

+ GPS Engine Status

+ Last Update Time(s)

+ Lat (deg) (latitude in degrees)

+ long (deg) (longitude in degrees)

+ NumSatellites (number of satellites used)

+ PDOP

+ Phaselock (system clock phase lock)

+ TDOP

+ Uncertainty (ns) (time uncertainty)

Note: The values for Number of satellites used, PDOP, and TDOP are
provided by the GPS receiver at the Last update fime. In order to see
what time these values correspond to, look atf the Last update time.
When GPS is off, these three parameters and the Last update time are
not updated. The last value displays unfil the next update arrives (after
the GPS is turned on again).
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Predefined SOH group

SOH data

GPS Satellites

+ Time (longsecs) (the number of seconds since 1970-01-01)
+ Time (UTC) (time in yyyy-mm-dd hh:mm:ss.ms format)

For each satellite

+ Acquisition Flag

+ Last Update Time (ms)

+ PRN

+ Satellite Azimuth (u°)

+ Satellite Elevation (u°)

+ Signal Level (AMU)

Environment

+ Time (longsecs) (the number of seconds since 1970-01-01)
+ Time (UTC) (time in yyyy-mm-dd hh:mm:ss.ms format)

+ External SOH Voltage 1 (V) (12-bit, voltage input)

+ External SOH Voltage 2 (V) (12-bit, voltage input)

+ External SOH Voltage 3 (V) (12-bit, voltage input)

+ External SOH Voltage 4 (V) (12-bit, voltage input)

+ Sensor SOH Voltage 1 (V)

+ Sensor SOH Voltage 2 (V)

+ Sensor SOH Voltage 3 (V)

Instrument

+ Time (longsecs) (the number of seconds since 1970-01-01)
+ Time (UTC) (time in yyyy-mm-dd hh:mm:ss.ms format)

+ Controller Current (mA)

+ Digitizer Current (mA)

+ NMX Bus Current (mA) (external connector)

+ Sensor Current (mA)

+ Serial Port Current (mA)

+ Supply Voltage (mV)

+ Temperature (°C)

B.2 Retrieving SOH Data from a Taurus Version 2.x Streaming

to Apollo Server

This section provides instruction on configuring your Taurus version 2.x to stream data to
Apollo Server and instructions on how to use Apollo Project to retrieve this data from Apollo

Server.

B.2.1 Sireaming Data from a Taurus Version 2.x o Apollo Server

Use the Taurus graphical user interface on either the Taurus display screen or through a
Web browser to sef up an NP stream from a Taurus version 2.x to Apollo Server.

1. Log on to the Taurus version 2.x with either the tech or central user account.

2. Select Advanced Configuration > Communications > NP Data Streaming.
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3. To have the Taurus stream both time series and SOH data to Apollo Server, select both
Stream Time Series and Stream SOH.

-OR-
Select only Stream SOH if you only want to retrieve the SOH data from Apollo Server.

4. Type the IP address for Apollo Server in the IP Address box.

5. Type the port number Apollo Server uses to receive data in the Port # box. By default
this is port number 32008.

6. The Second IP Address and Second Port # boxes are not necessary; however cannot
be left blank. Type 127.0.0.1 in the Second IP Address box and 32004 in the Second
Port # box.

7. Type a value in the Maximum Throughput [bps] box if a limited data link is present
between the Taurus and Apollo Server. For instance, if at some point the data link is
limited to 9600 bps, then this is the maximum throughput the link can allow. If there are
no throughput limitations, set the value in this box to zero to disable the throughput
limitation.

8. Click Apply.
9. Click Commit.

B.2.2 Retrieving Taurus Version 2.x Data from Apollo Server

Create a new project or use an existing project in Apollo Project to retrieve the Taurus
version 2.x data from Apollo Server. For more information on creating or editing projects,
refer to Chapter 3 “Creating Projects” and Section 4.4 “Editing and Viewing Project
Settings” on page 19.

When creating or editing the project,

a) Add an IP address Store specification on the Store Selection tab for Apollo Server,
including the port number:

Apollo Server IP Address:Port Number

b) Apply the appropriate filters on the Channel Group Selection tab to retrieve the
desired channel groups from the Taurus version 2.x.
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Using a File Binder

C.1 About File Binder

For situations where you may need to disconnect your Nanometrics applications from the
network for a period of time, you can change your Binder configuration so that the Binder
source is a local file in comma-separated values (CSV) format. This file, channels.csv, is
exported from Athena and includes all station and channel information in the Athena
database. Refer to the Athena User Guide for information on exporting the channels.csv

C.2

file.

Before you configure Apollo Project to use a file Binder, ensure that

+ The file Binder (.csv) is saved locally.

+ You know the location of the file Binder.

File Binder Format

The file Binder is a comma-separated values (CSV) file with the following columns:

o (1) You do not have to create a header row with the column names: only the body rows are

required.

(2) To use a special character in a value, enclose the entire value in quotation marks (* ).

For example: "Ottawa, Ontario”

To specify a null, blank, or empty value, leave the value empty.

Table C-1 File Binder format

16106R7

2011-03-21

Column Description Example
Network code A one to two character alphanumeric SCNL network code. PO
Station code A one to five character alphanumeric SCNL station code. BANO2
Location code A one to two character alphanumeric SCNL location code. 06
(optional)
Channel code A one to three character alphanumeric SCNL channel code. HHZ
Channel index Zero to fen numeric characters. 1

Note: A channel code must be present if the channel is

associated with an instrument.
Network name The name of the network. Polaris
Station name The name of the station. Station B
Latitude The latitude of the station (+/- for North/South). 45.0198
Longitude The longitude of the station (+/- for East/West). -77.928
Elevation The elevation in metres of the station. 360
Azimuth The azimuth in degrees of the station. 123.2
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Table C-1 File Binder format

Column Description Example
Dip The dip in degrees of the statfion (between -20 and +90). 89.1
Instrument model The exact name of the instrument model. Taurus
(optional)
Instrument serial no. The exact serial number of the instrument. 0678
(optional)
Instrument name The name of the instrument within a station. Foo
(optional)
Sensor name The name of the sensor. Trillium 40
Sample rate The samples per second. 100.0
Valid start time Start of the valid period in ISO8601 format. 2010-09-
06T12:34:5
6.9871
Valid end fime End of the valid period in ISO8601 format. 2010-09-
Note: An empty value means that the valid fime has not 07T12:34:5
ended. 6.9871
Response file URL This column is not applicable to Apollo Project.

This column is used by Nanometrics applications that can
refrieve response information.

In the following example line from a file Binder; a location code, a valid end time, and a
response file URL are not specified (the double comma is the empty location code field
and the final comma indicates that the valid end time field is empty):

PO,BANOZ2,,HHZ,1,Polaris,Station B,45.0198,-77.928,360,123.2,89.1,Taurus,0678,Trillium
40,100.0,2010-09-06T12:34:56.9871,,,
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Free Software Information

Apollo Project software is distributed with free software that is protected by other licenses.
A list of this free software and their respective licensing information is available on the
Nanometrics Web site: http://www.nanometrics.ca/products/licences

D.1 Apache Licence Information

In accordance with the terms of the Apache licence, a copy of the licence has to be
included with the redistribution of any product containing Apache software:

Apache License Version 2.0, January 2004
TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
1. Definitions.

"License" shall mean the terms and conditions for use, reproduction, and distribution as
defined by Sections 1 through 9 of this document.

"Licensor" shall mean the copyright owner or entity authorized by the copyright owner that
is granting the License.

"Legal Entity" shall mean the union of the acting entity and all other entities that confrol,
are controlled by, or are under common control with that entity. For the purposes of this
definition, "control" means (i) the power, direct or indirect, to cause the direction or
management of such entity, whether by contract or otherwise, or (i) ownership of fifty
percent (50%) or more of the outstanding shares, or (i) beneficial ownership of such entity.

"You" (or "Your") shall mean an individual or Legal Entity exercising permissions granted by
this License.

"Source" form shall mean the preferred form for making modifications, including but not
limited to software source code, documentation source, and configuration files.

"Object" form shall mean any form resulting from mechanical transformation or translation
of a Source form, including but not limited to compiled object code, generated
documentation, and conversions to other media types.

"Work" shall mean the work of authorship, whether in Source or Object form, made
available under the License, as indicated by a copyright notice that is included in or
attached to the work (an example is provided in the Appendix below).

"Derivative Works" shall mean any work, whether in Source or Object form, that is based on
(or derived from) the Work and for which the editorial revisions, annotations, elaborations,
or other modifications represent, as a whole, an original work of authorship. For the
purposes of this License, Derivative Works shall not include works that remain separable
from, or merely link (or bind by name) to the interfaces of, the Work and Derivative Works
thereof.
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"Contribution” shall mean any work of authorship, including the original version of the Work
and any modifications or additions to that Work or Derivative Works thereof, that is
infentionally submitted to Licensor for inclusion in the Work by the copyright owner or by an
individual or Legal Entity authorized to submit on behalf of the copyright owner. For the
purposes of this definition, "submitted" means any form of electronic, verbal, or written
communication sent to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code conftrol systems, and issue fracking
systems that are managed by, or on behalf of, the Licensor for the purpose of discussing
and improving the Work, but excluding communication that is conspicuously marked or
otherwise designated in writing by the copyright owner as "Not a Contribution."

"Contfributor" shall mean Licensor and any individual or Legal Entity on behalf of whom a
Contribution has been received by Licensor and subsequently incorporated within the
Work.

2. Grant of Copyright License. Subject to the terms and conditions of this License, each
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge,
royalty-free, imrevocable copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the Work and such Derivative
Works in Source or Object form.

3. Grant of Patent License. Subject to the terms and conditions of this License, each
Contributor hereby grants to You a perpetual, worldwide, non-exclusive, no-charge,
royalty-free, imrevocable (except as stated in this section) patent license to make, have
made, use, offer to sell, sell, import, and otherwise transfer the Work, where such license
applies only to those patent claims licensable by such Contributor that are necessarily
infringed by their Contribution(s) alone or by combination of their Confribution(s) with the
Work to which such Confribution(s) was submitted. If You institute patent litigation against
any entity (including a cross-claim or counterclaim in a lawsuit) alleging that the Work or a
Confribution incorporated within the Work constitutes direct or contributory patent
infringement, then any patent licenses granted to You under this License for that Work shall
terminate as of the date such litigation is filed.

4. Redistribution. You may reproduce and distribute copies of the Work or Derivative Works
thereof in any medium, with or without modifications, and in Source or Object form,
provided that You meet the following conditions:

(a) You must give any other recipients of the Work or Derivative Works a copy of this
License; and

(b) You must cause any modified files to carry prominent notices stating that You changed
the files; and

(c) You must retain, in the Source form of any Derivative Works that You distribute, all
copyright, patent, frademark, and attribution notices from the Source form of the Work,

excluding those notices that do not pertain to any part of the Derivative Works; and

(d) If the Work includes a "NOTICE" text file as part of its distribution, then any Derivative
Works that You distribute must include a readable copy of the attribution notices
contained within such NOTICE file, excluding those notices that do not pertain to any part
of the Derivative Works, in at least one of the following places: within a NOTICE text file
distributed as part of the Derivative Works; within the Source form or documentation, if
provided along with the Derivative Works; or, within a display generated by the Derivative
Works, if and wherever such third-party notices normally appear. The contents of the
NOTICE file are for informational purposes only and do not modify the License. You may
add Your own afttribution notices within Derivative Works that You distribute, alongside or
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as an addendum to the NOTICE text from the Work, provided that such additional
attribution notices cannot be construed as modifying the License.

You may add Your own copyright statement to Your modifications and may provide
additional or different license terms and conditions for use, reproduction, or distribution of
Your modifications, or for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with the conditions stated in
this License.

5. Submission of Contributions. Unless You explicitly state otherwise, any Contribution
infentionally submitted for inclusion in the Work by You to the Licensor shall be under the
terms and conditions of this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify the terms of any
separate license agreement you may have executed with Licensor regarding such
Contributions.

6. Trademarks. This License does not grant permission to use the frade names, frademarks,
service marks, or product names of the Licensor, except as required for reasonable and
customary use in describing the origin of the Work and reproducing the content of the
NOTICE file.

7. Disclaimer of Warranty. Unless required by applicable law or agreed to in writing,
Licensor provides the Work (and each Contributor provides its Confributions) on an "AS I1S"
BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied,
including, without limitation, any warranties or conditions of TITLE, NON-INFRINGEMENT,
MERCHANTARBILITY, or FITNESS FOR A PARTICULAR PURPQOSE. You are solely responsible for
determining the appropriateness of using or redistributing the Work and assume any risks
associated with Your exercise of permissions under this License.

8. Limitation of Liability. In no event and under no legal theory, whether in tort (including
negligence), contract, or otherwise, unless required by applicable law (such as deliberate
and grossly negligent acts) or agreed to in writing, shall any Conftributor be liable to You for
damages, including any direct, indirect, special, incidental, or consequential damages of
any character arising as a result of this License or out of the use or inability fo use the Work
(including but not limited to damages for loss of goodwill, work stoppage, computer failure
or malfunction, or any and all other commercial damages or losses), even if such
Contributor has been advised of the possibility of such damages.

9. Accepting Warranty or Additional Liability. While redistributing the Work or Derivative
Works thereof, You may choose to offer, and charge a fee for, acceptance of support,
warranty, indemnity, or other liability obligations and/or rights consistent with this License.
However, in accepting such obligations, You may act only on Your own behalf and on Your
sole responsibility, not on behalf of any other Contributor, and only if You agree o
indemnify, defend, and hold each Contributor harmless for any liability incurred by, or
claims asserted against, such Contributor by reason of your accepting any such warranty
or additional liability.
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E.1 Glossary of Abbreviations and Terms

A

ASCI

American Standard Code for Information Interchange

BHE
Broad Band, High Gain Seismometer, East-West Orientation
Channel name based on the Global Seismological Network (GSN)
standard.

BHN
Broad Band, High Gain Seismometer, North-South Orientation
Channel name based on the Global Seismological Network (GSN)
standard.

BHZ

Broad Band, High Gain Seismometer, Vertical Orientation

Channel name based on the Global Seismological Network (GSN)
standard.

CSV

Comma-Separated Values
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D

DAC

GPS

JRE

JVM

NFS

PDOP

PRN

Digital to Analog Converter

Global Positioning System

Java Runtime Environment

Java Virtual Machine

Network File System

Position Dilution of Precision

Pseudo-random Number
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SAC

SEED

SMB

SOH

T

TCP/IP

TDOP

Seismic Analysis Code

An Apollo Project output file format that generates files that can be used
by the SAC software (see http: www.iris.edu/software/sac/).

Standard for the Exchange of Earthquake Data

Server Message Block

State of Health

Transmission Control Protocol/Internet Protocol

Time Dilution of Precision

UNC
Uniform Naming Convention or Universal Naming Convention
URL
Uniform Resource Locator
utc
Coordinated Universal Time
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E.2 List of Unit Abbreviations and Symbols

Table E-1 provides a list of unit abbreviations and symbols commonly used in Nanometrics
documentation.

Table E-1 Unit abbreviations and symbols

Abbreviation Abbreviation

or Symbol Definition or Symbol Definition
° degree b pound
] diameter m metre
M micro m/s metre per second
Q ohm m/s? meftre per second, squared
A ampere mA milliampere
AC alternating current MB megabyte
b bit MQ megaohm
B byte MHz megahertz
bps bits per second mi. mile
C Celsius mL millilitfre
cm centimetre mm millimetre
dB decibel ms millisecond
DC direct current MTU maximum fransmission unit
F farad mV millivolt
ff. foot mwW milliwatt
g gram N Newton
g gravity nF nanofarad
GB gigabyte ns nanosecond
GHz gigahertz rad radian
Hz hertz rad/s radian per second
in. inch S second
KB kilobyte Sps samples per second
kg kilogram v rack unit
kHz kilohertz \ volt
kQ kiloohm Vpp Volts peak-to-peak
kW kilowatt W waftt
L litre
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Nanometrics Inc. is a world-class provider of precision instrumentation, network technology
and software applications for seismological and environmental research. Nanometrics
products are employed for the study and monitoring of regional, national and global
seismicity; natural resource exploration; environmental data communications; and other
scientific applications. Deployed in over 100 countries, and on every continent,
Nanometrics real-time and portable systems are utilized by the world's leading scientific
institutions, universities, corporations and test ban treaty monitoring organizations. With
state-of-the-art manufacturing facilities in Ottawa, Ontario; Nanometrics is an
award-winning Canadian exporter located in the heart of Canada's technology sector.

Contacting Nanometrics

Nanometrics Inc.

250 Herzberg Road

Kanata, Ontario, Canada K2K 2A1
Phone: +1 613-592-6776

Fox: +1 613-592-5929

Email: info@nanometrics.ca

Web: www.nanometrics.ca

Contacting Technical Support

If you need technical support please submit a request on the Nanometrics technical
support site or by email or fax. Include a full explanation of the problem and related
information such as log files.

Support site: http://support.nanometrics.ca
Email: tfechsupport@nanometrics.ca
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