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NmxToCSS3

1 About NmxToCSS3

NmxToCSS3 maintains a copy of the time series data from a Nanometrics acquisition
systemin CSS3.0 format. It connectsto NagsServer and subscribesto one or more data
channelsusing the NagsServer Datastream service, then convertsand storesthe datafor
local analysis. The design is based on the standard specified in “CSS Version 3 Data-
base: Schema Reference Manua” J.Anderson, W.E. Farrell, K. Garcia, J.Geven, H.
Swanger, Rev 1.2 January 1995.

NmxToCSS3 should be run on the same machine as NagsServer, or on amachine with
TCP/IP accessto the NagsServer machine and network access to the Nags ringbuffers,
Nags station file, and to the NmxToCD1(1) configuration and calibration history files.

1.1 Typical operation

NmxToCSS3 stores continuous time series datain binary waveform files, indexed by
awf di sc flat database file. Each waveform file stores datafor a single seismic chan-
nel for aconfigurable time period (1 to 24 hours) at a specified sample rate. Data are
stored in uncompressed 4 format.

NmxToCSS3 subscribes to real-time data from NagsServer and writes data to the
CSS3.0 files as packets are received. For each data segment, awf di sc record iscre-
ated containing station and channel information and pointers to the binary data. On a
periodic maintenance cycle, wf di sc recordsfor contiguous data segments are consol-
idated into asingle record, provided that those segments are contained within the same
binary file.

On startup NmxToCSS3 checks the waveform disk file records for missing data, and
uses DataServer to request any missing data from Nags. Waveform datafiles are cre-
ated for the current scheduled interval, but will include dataonly from the actua startup
timeforward. The period from the scheduled interval to startup timewill be empty. Use
[ Parameters ] BackFillData to set the number of hours of datato fill prior to actual
startup time. NmxToCSS3 will create and fill the current and previous interval filesas
required. (See also Figure 1-1.)
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Figure 1-1 Example of back-filling data for [ Parameters ] FileSze = 4 and BackFillData = 8
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In addition to the wf di sc table and waveform files, NmxToCSS3 creates and main-
tains these tablesin CSSVersion 3.0 format: af fi l i ati on, i nstrunent,

| astid, network, sensor, site, andsitechan.(Ther enark tableis
also included, but is always empty; the commid attribute is not supported.) See also
Appendix B, “CSS 3.0 Tables”. Following acceptance of updated calibration values
broadcast by the Calibration software, NmxToCSS3 updates the sensor table and
uses that value in future wf di sc entries.

There must be one instance of NmxToCSS3 for each CD1.x sender.

The NmxToCSS3 operating configuration (for example, NagsServer host address,
instrument nominal calibration values) is maintained in the Nmx ToCSS3. i ni file.
Any changes to the configuration are implemented the next time the softwareis
restarted. Program activity isrecorded in alog file with a configurable verbosity level.

1.2 Summary of inputs and outputs

1.2.1

Inputs

¢ NnxToCSS3. i ni —Thisconfiguration file defines operating characteristics for
the NmxToCSS3 program, such as source file locations.

+ Nagsserver:
* Datafrom NagsServer — NmxToCSS3 receives online data from the
NagsServer Datastream service viaa TCP connection. See the Nanometrics

Data Formats reference guide for information on private data streams, and the
NagsServer manual.
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1.2.2 Outputs

*

*

NmxToCSS3 requires read access to the Nags station file and ringbuffers:
Nags. st n — The Nags station file Nags. st n isused for outage recovery
on startup, and is the source of some attribute values (see Appendix B). It
must either be stored on the same machine as NmxToCSS3 or be accessible
over aLAN on ashared drive.

Nags ringbuffer files — The ringbuffers are used to backfill data, which are
acquired via DataServer.

DataServer — Forwards data from the Nags ringbuffersin response to requests, via
TCP (see aso the DataServer manual).

Calibration data— When the user accepts calibration changes, NmxToCSS3 writes
the changesto recordsin the appropriate tables (for example, tothesensor table,
where anew record is created and the old record updated with an endtime).

Note NmxToCSS3 requires access to the Cal Hi st ory. cdx file, which must

exist before NmxToCSS3 is started. Either have the Cal Hi st ory. cdx
file created automatically by starting NmxToCDx, or manually place a file
in the location defined by [ Parameters ] CalHistoryFile.

¢ Cal Hi story. cdx—The calibration history fileis created by NmxToCD1(1). It
contains the starting calibration information for thesensor table (and the

wf di sc table entries) and the mapping between the site.channel name and the
Nanometrics station.channel. The source of the values depends on which CD
sender is creating thefile:

*

*

For systems receiving CD1.1 subframes, the Nanometrics channel name is set
using information from the NmxToCD11 configuration file. The sta, chan,
calib, and calper fields are set using information from the CD1.1 subframe
headers.

For systems receiving CD1.0 data, all of the fields are set using information
from the NmxToCD1 configuration file.

SationChannel_Date Time_sampleRate. w (waveform files) — Each of the wave-
form files (for example, | DCO2ch2_ 20040521 16 120. w) stores1to 24
hours of binary waveform datafor a single seismic channel. Data are stored in
uncompressed s4 format.

CSS Version 3.0 tables:;

Date. Wf di sc (waveform index file) — A waveform disc file (for example,
20040521. wf di sc) provides an index for a set of waveform binary files. It
contains records with station and channel information, and pointers to the
binary data. Waveform disc records for contiguous data segments are consoli-
dated into asingle record, provided that those segments are all contained within
the same binary file.

CSSPrefix.CSS3Table (additional tables) — The CSS3.0 tables used in addition
towf di sc tablesincludeaffiliation, instrument, |astid,
networ k, remark (awaysempty), sensor, site, andsitechan.
See Appendix B for asummary of the tables used in NmxToCSS3 and the
sources of attribute values.
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+ NnxToCSS3_yyyymmdd. | og — Thelog file contains diagnosti c messages gener-
ated by NmxToCSS3 and provides a summary of the program operation. Each log
message has an associated type, ranked by severity (Table 1-1). Log verbosity can
be configured to show only messages at or above a specified severity level.

The verbosity of the log on startup is set in the[ Log | section of the

NmxToCSS3. i ni file(Table 3-2 on page 5). While NmxToCSS3 is running, you
can set verbosity to adifferent level by using the run-time commands (Section 4.3

on page 10).

Table 1-1 NmxToCSS3 log message types

Label

Description

F

Fatal errors — Serious errors which cause immediate system shutdown.

E

Errors — Abnormal occurrences which will likely affect data integrity.

W

Warnings — Less serious abnormal occurrences.

Informational messages — Messages tracing the normal operation of the system.

Verbose messages — Detailed informational messages tracing the normal operation
of the system.

Debug messages — Additional verbose trace messages.

2 Installing NmxToCSS3

NmMxToCSS3 typically isinstalled on the NagsServer machine. To simplify the config-
uration, install and run NmxToCSS3 in the same working directory as NagsServer.

» Seetheinstallation instructions for the acquisition system workstation.

3 Definition of configuration file sections and parameters

The NmxToCSS3. i ni file contains mandatory sections, for which all entries are
required, and optional sections. Mandatory sections include:

*

* & o o

[ NmxToCSS3]
[Log]

[ Connections]
[ Parameters ]

[ Instrument ]

Optional sectionsinclude:
+ [ Site]
¢ [ SiteChan]

The format for each Nmk ToCSS3. i ni entry is Parameter = Value. For example,
St ati onCode = WRA. See aso the example configuration filein Appendix A.

f Note Path names are treated as relative (relative to the directory in which

NmxToCSS3 is running), unless they are specified as absolute (with a
leading slash). The current directory can be indicated with a dot (. ). Do
not include the trailing slash in path name parameters.

4 NmxToCSS3 Version 1.00 15159R1
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3.1 [NmxToCSS3 ]

The[ NmxToCSS3 ] section definesthe station name (Table 3-1). Thismust bethefirst
sectionin thefile.

Table 3-1 [ NmxToCSS3 ] section parameter

Parameter Definition

SationCode  The IDC station name for this instance of NmxToCSS3 (where a station can
include up to 100 channels from Nanometrics stations).
» Permitted values: a valid IDC station code.

Example: St ati onCode = WRA

3.2 [Log]

The[ Log] section defines the name, location, and verbosity of the NmxToCSS3 log
file. It contains the parameters described in Table 3-2.

Table 3-2 [ Log ] section parameters

Parameter Definition

LogFile The base filename for the NmxToCSS3 log file. NmxToCSS3 creates a new
log file every day. The log file name is built by inserting the date (yyyymmdd)
between the base name and the file extension; for example,
NmxToCSS3_20040521. | og
» Permitted values: a valid file name, with no spaces.

Example: LogFi | e = NnmxToCSS3. | og

LogPath The path name for the directory in which to store the NmxToCSS3 log file.
* Permitted values: a valid path name, with no spaces.

Example: LogPat h = | ogs

\erbosity The startup verbosity (level of detail of messages) of the log file.
« Permitted values: DEBUG, VERBOSE, INFO.

Example: Ver bosity = | NFO

3.3 [ Connections ]

The[ Connections ] section defines NmxToCSS3 connections to other parts of the sys-
tem. It contains the parameters described in Table 3-3.

Table 3-3 [ Connections ] section parameters

Parameter Description

NagsAddress The IP address or host name of the NagsServer machine.
* Permitted values: a valid host name or dotted decimal IP address.

Example: NagsAddress = 199. 71. 138. 213

NagsPort The port number of the Nags Datastream service.
* Permitted values: a valid port number, typically 28000.

DataServerAddress  The IP address or host name of the DataServer machine.
» Permitted values: a valid host name or dotted decimal IP address.

15159R1 NmxToCSS3 Version 1.00 5
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Table 3-3 [ Connections ] section parameters (Continued)

Parameter Description
DataServerPort The port number of the DataServer.
* Permitted values: a valid port number, typically 28002.
DataServerUser The DataServer user name (see also the DataServer manual).
» Permitted values: a valid entry in dat aserver.ini [Users ].
DataServer Pwd The DataServer password for the user (see also the DataServer
manual).

* Permitted values: a valid entry in dat aserver.ini [Users].

CalibrationAddress The multicast IP address that the Nanometrics Calibrate software is
sending to.
* Permitted values: a multicast IP address in dotted decimal format.

CalibrationPort The port number of the Calibrate multicast address.
» Permitted values: a valid port number.

3.4 [ Parameters ]

The[ Parameters] section defineswaveform and tablefile characteristics, and the path
to Nags and Calibration input files. It contains the parameters described in Table 3-4.

Notes:
‘f 1) Changing file size during operation is not recommended. A change of
FileSze will overwrite the existing waveform files for that day (edit Back-
FillData to populate the new files). However, the records for the previ-
ous waveform files will still exist in the wf di sc table.

2) A large BackFillData (for example, 72 hours) will require peak CPU
usage for an extended period (for example, half an hour).

Table 3-4 [ Parameters ] section parameters

Parameter Definition

FileSze The size of each waveform file in hours.
» Permitted values: 1, 2, 3, 4, 6, 12, 24. If a value other than a permitted
value is entered, NmxToCSS3 uses the default value 4.

Example: Fi |l eSi ze = 4

BackFillData The number of hours to backfill data from the start of the NmxToCSS3
program (see also Section 1.1, “Typical operation,” on page 1).
» Permitted values: a positive integer.

Example: BackFi | | Data = 24

CSSPath The root directory of the CSS tables (except for wf di sc).
» Permitted values: a valid path name, with no spaces.

Example: CSSPat h = cssTabl es

WaveformPath ~ The root directory of the waveform data files and wf di sc files.
» Permitted values: a valid path name, with no spaces.

Example: Wavef or mPat h = wavef or s

6 NmxToCSS3 Version 1.00 15159R1
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Table 3-4 [ Parameters ] section parameters (Continued)

Parameter Definition

CSSPrefix The prefix for all CSS table filenames (except for wf di sc). For example,
CSorefix. af filiation.
* Permitted values: an alphanumeric string.

Example: CSSPr efi x = gl obal

NagsSnFile The full path to the Nags station (Nags. st n) file.
» Permitted values: a valid path name, with no spaces.

Example: NagsStnFi |l e = Nags. stn

CalHistoryFile  The full path to the calibration history file (from CD1.x sender).
» Permitted values: a valid path name, with no spaces.

Example: Cal Hi storyFile = Cal H story. cd11l

3.5 [Instrument]

The[ Instrument ] section defines instrument characteristics and the location of
response information. It contains the parameters described in Table 3-5.

» Create one[ Instrument ] section for each instrument.

Table 3-5 [ Instrument ] section parameters

Parameter Definition

Type The type of the instrument, identified by an FDSN channel code.
» Permitted values: an alphanumeric string.

Example: Type = SRO

Name The name of the instrument. This must match the sensor type in the
Nags. st n file.
» Permitted values: an alphanumeric string.

Example: Name = EU101

Dir The directory containing the response file.
* Permitted values: a valid path name, with no spaces.

Example: Dir = responses

ResponseFile The response file name.
» Permitted values: a valid file name, with no spaces.

Example: ResponseFil e = sro.fap

SampleRate The sample rate for this response.
* Permitted values: a positive integer.

Example: Sanpl eRate = 100

NCalib The nominal calibration factor, typically provided by the sensor
manufacturer.
» Permitted values: a positive float number.

Example: NCal i b = 0. 356

NCal per The nominal calibration period, typically provided by the sensor
manufacturer.
» Permitted values: a positive float number.

Example: NCal per = 1.0

15159R1 NmxToCSS3 Version 1.00 7
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3.6 [Site]

Table 3-5 [ Instrument ] section parameters (Continued)

Parameter Definition

ResponseType The format of the response file.
» Permitted values: paz, fap, fir, paxfir.

Example: ResponseType = fap

The optional [ Site] sections define station characteristics such as array member loca-
tions. Any unspecified valueis set to NA (not applicable). They contain the parameters
defined in Table 3-6.

Table 3-6 [ Site ] section parameters

Parameter Description

Ste The site name as an NIEC code.
» Permitted values: an alphanumeric string of 3 to 5 characters.

Example: Site = wal

SationType  The type of station, either a single station or an array.
« Permitted values: ss, ar.

Example: St ati onType = ar

Refdte The reference station for array members as an NIEC code.
» Permitted values: an alphanumeric string of 3 to 5 characters; use a hyphen
(- ) to indicate not applicable.

Example: Ref Site = -

DNorth Offset North from the array reference in kilometres.
» Permitted values: a positive float number.

Example: DNorth = 0.0

DEast Offset East from the array reference in kilometres.
» Permitted values: a positive float number.

Example: DEast = 0.0

3.7 [SiteChan]

The optional [ SiteChan ] sections define channel names and positions. They contain
the parameters defined in Table 3-7.

Table 3-7 [ SiteChan ] section parameters

Parameter Description

Channel The channel name in dotted format (stationCode.channel ldentifier).
This must match the value that is in the Cal Hi st ory. cdxfile.
» Permitted values: any channel name in dotted format.

Example: Channel = wral.ch3

EmplacementDepth  The position of the sensor relative to the elevation of the site.
» Permitted values: any positive float number. If not specified, it is set
to 0.0.

Example: Enpl acenment Depth = 1.5

8
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4 Running NmxToCSS3

NmxToCSS3 would normally run on the same machine as NagsServer on thereceiving
system. On atypical system, the software is started automatically (for example, with
scripts on Solaris). If you start NmxToCSS3 manually, ensure that NagsServer and
DataServer are started before you start NmxToCSS3, and that aCal Hi st ory. cdx
file existsin the expected location.

There must be one instance of NmxToCSS3 for each CD1.x sender.

» After changing a station configuration (for example, adding anew site), restart the

system applicationsin this order:
a) NagsServer

b) NmxToCD1(1)

¢) NmxToCSS3

4.1 Starting and stopping NmxToCSS3 manually

1

Before starting NmxToCSS3:
a) Start NagsServer and DataServer.

b) Ensurethat the calibration history file exists. Either place afile of the correct
format in the location defined in the [ Parameters] section as CalHistoryFile,
or create it automatically by starting NmxToCDx:

» For NmxToCD11, Cal Hi st ory. cd11 iscreated once sufficient packets
have been received. This may take a few minutes.

» For NmxToCD1, Cal Hi st ory. cd1l iscreated on startup.

Start NmxToCSS3:
e Solarisand Linux:

» To start NmxToCSS3, enter nnxt ocss3 st art inany terminal window.

» To stop NmxToCSS3, enter nnkt ocss3 st op in any terminal window.
e Windows:

» To start NmxToCSS3 from the command line, enter either:
nnxt ocss3
or
nnxt ocss3 inifile

where inifile is the path to the NmxToCSS3 configuration file. If inifileis
not specified, NmxToCSS3 looksfor afile named Nmx ToCSS3. i ni inits
working directory.

» To stop NmxToCSS3, enter qui t in the NmxToCSS3 command window.

15159R1
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4.2 Starting NmxToCSS3 from NmxWatchdog

In Windows, NmxToCSS3 can be started automatically and monitored by the Nano-
metrics watchdog program.

» Addthisentry tothewat chdog. i ni file
[ WatchEntry n ]
Prograntitl e = NmxToCSS3
ProgranmPat hnanme = "java -jar c:\nnx\bin\ NnxToCSS3. jar [inifile] "
Wor ki ngDi rectory = "c:\nmx\user"
Exi t Action = Restart
Pi ngsSenaphore = true
StartDel ay = 6s

4.3 Using the NmxToCSS3 run-time commands

NmxToCSS3 supports a basic keyboard interface for entering run-time commands,
with the options described in Table 4-1. The commands are case-insensitive.

» On Solarisand Linux, you can run these commands from any terminal window:
Enter Nk ToCSS3 command

» On Windows, run these commands from the NmxToCSS3 console window: Enter
command

Table 4-1 NmxToCSS3 run-time commands

To do this... Enter this command...

Display all log messages in the log file; D
set the log verbosity to DEBUG

Suppress debug messages in the log file; \%
set the log verbosity to VERBOSE

Suppress debug and verbose messages in the log file; |
set the log verbosity to INFO

Move the log file (close the current log and start a new file) M

Stop NmxToCSS3 and exit QT

4.4 Monitoring NmxToCSS3 operation

NmxToCSS3 generates log messages that trace the operation of the program. It dis-
plays these messages in the terminal window, and writes them to the NmxToCSS3 log
file. You can set the level of detail (the verbosity) of the information to be displayed
and recorded.

» Toview thelog, open thelog file LogFilename _date.l og (for example,
NmMxToCSS3_20040521. | og) in atext editor. The log file name and location
are set inthe[ Log ] section of the NmxToCSS3 configuration file.

» To set the verbosity of log messages on startup, edit the [ Log ] section of the
NmxToCSS3 configuration file.

» To change the verbosity of log messages while NmxToCSS3 is running, use the
run-time commands.

1 0 NmxToCSS3 Version 1.00 15159R1
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4.5 Removing old data

Y ou can remove old data manually, or automatically viaacron job or ascheduled task.

» If you change the WaveformPath (inthe. i ni file[ Parameters] section), update
the cron job to access the new location, and manually delete the old data file.

15159R1 NmxToCSS3 Version 1.00 1 1
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Configuration File
Example

This section contains an example NmxToCSS3 configuration file Nmx ToCSS3. i ni .
Y ou can edit the Nmk ToCSS3. i ni filein any text editor.

Theinifile reader ignores white space and blank lines, so white space can be added any-
where within thefileif desired to improve readability. Also, the inifile reader recog-
nizes the double-dlash “//” as a comment delimiter, so comments can be added
anywherein thefile.

/1 NnxToCSS3. i ni
/1 Sinple ini-format configuration file for NnxToCSS3 Version 1.00.00

[ NnxToCSS3 ]

St ati onCode = | DC

[ Log ]

LogFil e = NnxToCSS3. | og /1 base nane for the log file

LogPat h = | ogs /1 directory in which to store the log file
Ver bosity = VERBOSE /] start-up verbosity (normally use | NFO

[ Connections ]

NagsAddr ess = 199.71.138.183 // NagsServer |P address

NagsPor t = 28000 /1 NaqgsServer port nunber

Dat aServer Address = 199.71.138.183 // DataServer |P address

Dat aSer ver Por t = 28002 /| DataServer port nunber

Dat aSer ver User = rob /| DataServer user nane

Dat aSer ver Pwd = rob /| DataServer password

Cal i brationAddress = 224.1.1.1 /] Calibration multicast |P Address
Cal i brationPort = 28004 /1 Calibration port nunber

[ Paraneters ] /1 The values listed are the defaults if invalid
/1 values are entered, the defaults are used

Fil eSi ze =4 /] Size waveformof files in hours excepted val ues
/] are: 1, 2, 3, 4, 6, 12, or 24; if an invalid
/1 value entered then 4 is used

BackFi | | Dat a = 24 // Nunber of hours to backfill data fromthe

/] start of the NmxToCSS3 program
cssTabl es /1 root-directory of css tables (except
/1 wfdisc)

CSSPat h

15159R1 NmxToCSS3 Version 1.00 1 3
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Appendix A: Configuration File Example

Wavef or mPat h
CSSPr ef i x

NagsSt nFi |l e

Cal Hi storyFile

wavef or ms /1 root-directory of waveformdata files
/1 and wfdiscs
gl obal /1 prefix for all css tables (except
/1 wfdisc)
c:\nmx\user\Nags.stn // the full path to the Nags.stn
Il file
cal Hi story /1 the full path to the calibration

/1 history file (fromcd sender)

NN NNy
[ I'nstrunment ]

Type

Nane

Dir
ResponseFi |l e
Sanpl eRat e
NCal i b

NCal per
ResponseType

[ I'nstrunent

Type

Nane

Dir
ResponseFi |l e
Sanpl eRat e
NCal i b

NCal per
ResponseType

[ I'nstrunent

Type

Nane

Dir
ResponseFi |l e
Sanpl eRat e
NCal i b

NCal per
ResponseType

[a—

[a—

STS-2
STS-2

responses

sro.fap
100

0. 456
1.0

fap

HRD
name?2

responses

hrd. fap
100

0. 556
1.0

fap

SRO
name3

responses

sro.fap
100

0. 356
1.0

fap

Il
Il
11
Il
11
11
11
Il
11

The
The

type of the instrunent

name of the instrunent

The directory containing the response file
The response file

Sanpl eRate for this response
Nom nal Calibration

Nomi nal Calibration Period
Format of response file (paz,
paxfir)

fap, fir,

Il
Il
I
Il
11
Il
I
11
Il

The
The

type of the instrunent

name of the instrunent

The directory containing the response file
The response file

Sanpl eRate for this response
Nom nal Calibration

Nomi nal Calibration Period
Format of response file (paz,
paxfir)

fap, fir,

11
Il
11
Il
Il
Il
Il
11
Il

The
The

type of the instrunent

name of the instrunent

The directory containing the response file
The response file

Sanpl eRate for this response
Nomi nal Calibration

Nom nal Calibration Period
Format of response file (paz,
paxfir)

fap, fir,

NN NNy
/1 Site blocks are optiona

11
[ Site ]
Site
StationType
RefSite

DNort h
DEast

[ Site ]

inon
© o
oo

| DC01

If not specified then al

Il
Il
Il
11l
Il
Il

the values are set to NA

The site nane
Type of station. (ss-single station, ar-array)
The reference station for array nmenbers

(- is Ny
O fset North fromarray reference in km
O fset East fromarray reference in km
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Appendix A: Configuration File Example

Site = | DC02
StationType = ar
RefSite = | DC01
DNort h =15
DEast =25

[ Site]

Site = | DC03
StationType = ar
RefSite = | DC01
DNor t h = 3.5
DEast = 4.5

11
11
/1
/1
11
11

11
/1
/1
11
11
/1

The site name

Type of station (ss-single station, ar-array)
The reference station for array nenbers

(- is Ny

O fset North fromarray reference in km

O fset East fromarray reference in km

The site name

Type of station (ss-single station, ar-array)
The reference station for array nenbers

(- is Ny

Ofset North fromarray reference in km

O fset East fromarray reference in km

NN NNy
// SiteChan bl ocks are optional
/1 1f not specified the Edepth is set to 0.0

[ SiteChan ]
Channel

Enpl acenent Dept h
[ SiteChan ]
Channel

Enpl acenent Dept h
[ SiteChan ]

Channel
Enpl acenent Dept h

I DC01.ch3 // The Channel dotted Nane

1.5

/1 Relative position to the el evation of
/Il the site

I DC01.ch2 [/ The Channel dotted Nane

2.5

/1 Relative position to the el evation of
/1 the site

I DC01.chl // The Channel dotted Nane

3.5

/1 Relative position to the el evation of
/Il the site

15159R1
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CSS 3.0 Tables

Table B-1 shows a summary of the CSS Version 3.0 tables used in NmxToCSS3, and
the source of attribute values where applicable (for example, the Nmk ToCSS3. i ni

[ Instrument ] section Name parameter as the source for thei nst r unent table
insname attribute). For moreinformation on the tablesand attributes, see* CSSVersion
3 Database: Schema Reference Manua” J. Anderson, W.E. Farrell, K. Garcia, J.
Geven, H. Swanger, Rev 1.2. January 1995.

Thefiles are written to the directory structure shown in Section B.2.

B.1 Summary of tables

Notes:
i 1) Attribute source . i ni refers to the NmxToCSS3. i ni configuration
file.

2) The Iddate format allows at most 17 chars (yy:mm:dd hh:mm:ss), there-
fore NmxToCSS3 uses digits to represent the month. For example,
June is encoded as 06.

Table B-1 CSS Version 3.0 tables and attributes

Table Description Attributes

affiliation Theaffiliation table provides the * net — the network name, from . i ni
relation for clustering stations into [ NmxToCSS3 ] SationCode.
networks. Entries are created  sta — station code name, from the CD1.x sender
whenever network or station calibration history file (cal hi st ory. cdx).
configuration changes are made and * lddate — the date and time when the entry is cre-
the software is restarted. ated.

15159R1 NmxToCSS3 Version 1.00 1 7
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Appendix B: CSS 3.0 Tables

Table B-1 CSS Version 3.0 tables and attributes (Continued)

Table Description Attributes
i nst runent The i nst rument table holds these * inid — a unique key generated by the table man-
values: ager.
* Nominal one-frequency calibration * insname — from . i ni [ Instrument ] Name.
factors for each instrument. * instype—from . i ni [ Instrument ] Type.
+ Pointers to the nominal frequency- * band — set to NA (- ).
dependent calibration for an instru- « digital — recording system, set to “d” (digital).
ment. » samprate— from . i ni [ Instrument ] SampleRate.
« Pointers to the exact calibrations * ncalib — nominal calibration factor, from . i ni
obtained by direct measurementon a [ Instrument ] NCalib.
particular instrument. * ncalper — nominal calibration period, from .ini
Entries are created whenever a user [ Instrument ] NCalper.
accepts calibration changes broadcast ~ * dir — directory to store the frequency response
by the Calibration software. file, from .ini [ Instrument ] Dir.
» dfile— frequency response file, from .ini
[ Instrument ] ResponseFile.
* rsptype — response file format: fap.
* lddate — the date and time when the entry is cre-
ated.
lastid Last i d is a reference table from * keyname — chanid | inid | wfid
which programs may retrieve the last + chanid is used when an entry is created in
sequential value of one of the table . si techan.
keys. Entries are created whenever a + inid is used when an entry is created in
new entry is created in the .instrunent.
corresponding table. Entries are » wfid is used when an entry is created in
updated if they already exist. .wfdi sc.
* keyvalue — the last assigned value of the counter
for the specified keyname.
* lddate — the date and time when the entry is cre-
ated.
net wor k The net wor k table gives general * net — the network name, from . i ni
information about seismic networks. [ NmxToCSS3 ] SationCode.
Entries are created when NmxToCSS3  « netname — set to NA ( -).
detects network changes on startup. * nettype — set to NA (- ).
» auth—setto NA (-).
» commid — set to NA (-1).
* lddate — the date and time when the entry is cre-
ated.
remar k The r emar k table is empty. not applicable
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Appendix B: CSS 3.0 Tables

Table B-1 CSS Version 3.0 tables and attributes (Continued)

Table

Description

Attributes

sensor

The sensor table provides specific
calibration information for physical
channels, including a record of
updates in the calibration factor or
clock error of each instrument, and
links a sta/chan/time to a complete
instrument response in the .instrument
table. An entry is created for each
instrument, and for calibration
changes.

+ sta— from the CD1.x sender calibration history
file (Cal Hi st ory. cdx).

* chan — from the CD1.x sender calibration history
file (Cal H st ory. cdx).

+ time — the time when a record is created, in sec-
onds and fractions of a second since January 1,
1970.

+ endtime — set to NA initially (+9999999999.999),
and set to the new time whenever a new record
is created.

* inid — corresponds to instrument id record.

+ chanid — corresponds to a si t echan id record.

* jdate — the time (see above), in Julian format
(yyyyddd).

« calratio — calibration ratio, of ncalib from
.instrunent to the current calibration factor.

« calper — the current calibration period, as broad-
cast by the Calibrate software (typically 1Hz).

* tshift — set to zero.

* instant — setto y.

* lddate — the date and time when the entry is cre-
ated.

site

The si t e table provides information
about the location of a station. Entries
are created when NmxToCSS3 detects
station configuration changes on
startup.

+ gta— from the CD1.x sender calibration history
file (Cal H st ory. cdx).

+ ondate — date the station began operating; ini-
tially set to 24 hours before the start of the back-
fill date, unless the record already exists then
uses the date when the record was created.

« offdate — set to NA (-1) initially. Change to the
date when creating a new record.

* lat — Nags. st n [ Station ] Latitude.

* lon— Nags. st n [ Station ] Longitude.

» elev—Nags. st n [ Station ] Elevation.

+ staname — Nags. st n [ Station ] Description.

* statype—set to NA ( -).

« refsta — array reference site for beams, from
.ini [Site] RefSte, or setto NA (-).

+ dnorth — offset North from the array reference,
from . i ni [ Site ] DNorth, or set to NA (0.0).

* deast — offset East from the array reference, from
.ini [Site] DEagt, or set to NA (0.0).

+ lddate — the date and time when the entry is cre-
ated.

15159R1
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Appendix B: CSS 3.0 Tables

Table B-1 CSS Version 3.0 tables and attributes (Continued)

Table

Description

Attributes

si techan

The si t echan table describes the
orientation of a recording channel at

the site referenced by station. Entries

are created when site channel
configuration changes are detected.

sta— from the CD1.x sender calibration history
file (cal hi st ory. cdx).

chan — from the CD1.x sender calibration history
file (cal hi story. cdx).

ondate — date the sensor began operating; ini-
tially set to 24 hours before the start of the back-
fill date, unless the record already exists then
uses the date when the record was created.
chanid — a unique key generated by the table
manager.

offdate — set to NA (-1) initially. Change to the
date when creating a new record.

ctype — channel type, set to “n” (normal).

edepth — relative position to the elevation of site.
Setto. i ni [ SiteChan ] ElevationDepth, or to 0.0
if the parameter ElevationDepth isn’t in the .ini
file.

hang — converted from Nags. st n

[ ChannelPrototype ] Azimuth.

vang — converted from Nags. st n

[ ChannelPrototype ] Dip.

descrip — channel description; set to NA ( - ).
Iddate — the date and time when the entry is cre-
ated.
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Appendix B: CSS 3.0 Tables

Table B-1 CSS Version 3.0 tables and attributes (Continued)

Table Description Attributes

wf di sc The wf di sc table provides anindexto  + sta-— from the CD1.x sender calibration history
the waveform binary files stored on file (cal hi st ory. cdx).
disk. Records for contiguous data * chan — from the CD1.x sender calibration history
segments are consolidated into a file (cal hi story. cdx).
single record, provided that those + time — start time of the data, in seconds and frac-
segments are all contained within the tions of a second since January 1, 1970.
same binary file. » wfid — a unique identifier for a segment of digital

waveform data, generated by the table manager.

+ chanid — corresponds to si t echan id record.

* jdate — start date of the data, in Julian format
(yyyyddd).

+ endtime — the time of the last sample in the wave-
form file.

* nsamp — the number of samples in a waveform
segment.

+ samprate — the current sample rate, updated with
data broadcast by the Calibrate software.

« calib — the current calibration factor, updated
with data broadcast by the Calibrate software;
valid at the oscillation period specified by calper.

+ calper — the period for which calib, ncalib, and
calratio are valid, updated with data broadcast
by the Calibrate software.

* instype— from . i ni [ Instrument ] Type.

* segtype — waveform indexing method; always set
to “o0” (original).

* datatype — s4 uncompressed data.

* clip—c| n, to indicate whether the data were
clipped or not.

« dir — directory to find the waveform data files,
from . i ni [ Parameters ] WaveformPath.

+ dfile— waveform file name.

« foff — the byte offset of a waveform segment
within a data file, used when data are multi-
plexed.

» commid — set to NA (-1).

* |lddate — the date and time when the entry is cre-
ated.

15159R1 NmxToCSS3 Version 1.00 21
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Appendix B: CSS 3.0 Tables

B.2 Table directory structure

The CSStablesarewritten to the directory CSSPath, and the waveform filesarewritten
to subdirectories by date under the directory WaveformPath (the paths are defined in
the [ Parameters ] section of the Nnx ToCSS3. i ni file). For example:

—CSSPath/

——CSSPrefix. affiliation
——CSSPrefix. 1 nstrunent
——CSSPrefix. | asti d
——CSSPrefix. net wor k
——CSSPrefix. r emar k
——CSSPrefix. sensor
—CSSPrefix. site
——CSSPrefix. si t echan

—WaveformPath/

——SationCode/

2004/

——05/

26/

20040526. wf di sc
| DC01chl 20040526 04 120.w
| DC01chl 20040526 16 120.w
| DC01ch2 20040526 04 120.w
| DC04chl 20040526 04 _40.w

27/
20040527. wf di sc
| DCO1chl_20040527_16_120.w
| DC01ch2_20040527_16_120. w
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