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Evolution of the IGS Flow of Data and
Steps Ahead

Background
— Past DC-Related Recommendations
— Statistics on Data Availability
— Statistics on Data Latency

o |ssues

«  Way forward
— Data flow
— RINEX construction
— Compression
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Past DC-Related Recommendations

For DCs:

— Provide statistics covering data availability, data latency, completeness of data
files and the consistency of the records in the RINEX header and the site logs

— Determine need for better harmonization of the IGS data center structure and
contents

— Investigate accumulation of data streams as a possible replacement for ftp file
transfer of selected IGS data sets (i.e., high-rate 15-minute 1Hz files) with the
provision that IGS data centers archive files of identical content

 For ACs:

— Define requirements for data latency
— Define requirements for data QC and validation at IGS data centers

« For others:
— Update TEQC to accommodate new RINEX formats and future satellite systems
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Statistics on Data Availability

Daily status files available at CDDIS recently enhanced per IC request
ftp://cddis.gsfc.nasa.gov/pub/gps/data/daily/YYYY/ddd/

YYddd.status

Software available to other DCs
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Statistics on Data Latency

Monthly and yearly files summarize latency of hourly data at CDDIS

Could be expanded to summarize daily and sub-hourly high-rate
latency

ftp://cddis.gsfc.nasa.gov/pub/gps/data/hourly/YYYY/
Software available to other DCs

Hourly GNSS Archive Statistics -- 2010/04/01 to 2010/04/30
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Steps Ahead

Data flow

Construction of RINEX files
Compression

Other?
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Flow of Files within IGS

(Information, Data, Products)

Governing Body * _Analysis Centers and Coordinators
— General oversight of service — Provide products to users (e.g., station
coordinates, precise satellite orbits,

— Future direction : .
Earth orientation parameters,
atmospheric products, etc.)

A

Space Geodesy Data Space Geodesy Products
(in data type-specific formats) (in product type-specific formats)

| + «~ Global Data Centers
/ — Global data / product distribution

‘ ‘ ‘ — Both within and beyond the IGS

Space Geodesy Data (in data type-specific formats)

\Operational / Regional Data Centers

‘Raw Data ‘ ‘ — Interface to network stations

: ' : — Perform QC and data conversion
activities
Archive data for access to analysis
centers and users
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Space Geodesy Network Stations

* Space Geodesy Network Stations

Continuously operational
Timely flow of data

* Central Bureau
— Management of service _
— Facilitate communications _

— Coordinate activities
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Data Flow - Current Status

Site guidelines: Data from IGS sites submitted to at a minimum of
two DCs of which one is a GDC

— DCs identified in site logs

Current (actual) situation:
— ODCs provide data to:

» Either one or more RDC (usually one)
and/or
* One or more GDC
RDCs forward IGS sites to (one or more) GDC as required

RDCs/GDCs currently equalize selected data from selected sites

* i.e., there is some equalization of data but there is no rigorous mirroring of primary
data submissions or subsequent re-submissions

Result: inhomogeneous data set in DCs
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’ffvata Flow - Identified Problems & Goals

|dentified problems from GDC/AC perspective:
— GDCs provide access to different sets of IGS sites
* Users must “shop” multiple GDCs to retrieve required data

— GDCs not synchronized and therefore not necessarily holding most current data
» l.e., data holdings are not mirrored across GDCs
* Inhomogeneous data set in GDCs and RDC’s (especially wrt replacement data sets)

* Goal: ensuring robust (24/7) AC/User access to data:
— Primary data submissions must reach intended GDCs (and RDC’s)
— Data resubmissions must reach intended GDCs (and RDC’s)

— Continued data flow when designated GDC is unavailable (and by extension
RDCs as well)
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Data Flow - Recommendations

GDC archive content

— All GDCs archive data from ALL IGS stations as identified on the IGS network
website

— Advantages:

» Ensures that data are consistent among GDCs and replacement data are distributed to
all GDCs

» Ensures users can easily get data from any GDC for any IGS site
* Provides redundant data availability (also for resubmission)

Data flow:
— ODCs push primary data submission from their stations to ALL GDCs
— ODCs push any/all subsequent resubmissions to ALL GDCs
— ODCs issues advisory for ALL resubmissions
— Advantages:

« Implies simplified data flow
* Ensures responsibility for data remains with ODC
» Allows for publishing information about replacement data
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Data Flow - Implementation

How do we get there:
Prepare GDCs for new data flow paths (and additional storage required)

—  Prepare ODCs for data push to:
AWl GDCs
«  Appropriate RDCs
*  Others (as required on individual basis)

— Implement ODC to GDC (and RDC) direct push
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RINEX Construction Issues (1/2)

| Several methods are used to form daily RINEX file of 30-second
sampled observations

— Generated at station (receiver)
— Created from concatenated hourly files

— Created from accumulated either binary or RTCM high-rate RT data streams and
filtered/decimated to 30-second sampling rate

Different methods cause different results

— Concatenated files are not necessarily equivalent to “true” 24 hr data files
— RINEX files from RT data stream:

» Number of epochs reduced due to loss of data in data stream
* Increase in data gaps and/or cycle slips

RINEX files from RT RTCM:

* Observation types in RINEX file: at most 4 observables transferred through RTCM,
analysis-specific s/w formatting

Data field resolution: code observable from RTCM 3.0 less accurate than RINEX V2;
HP-RTCM should address this

* New RTCM format (HP-RTCM) should address accuracy concerns
Receiver features yield different # obs in epoch or different cycle slips
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RINEX Construction Issues (2/2)

Currently the IGS site guidelines state that daily/hourly files
should NOT be created from streams

However, for future consideration, creating daily/hourly RINEX
files from streams:
— Advantages:
» Stream established directly from receiver to DC
* Files available immediately following end of epoch (hour or day)
— Disadvantages
* Stream interruptions mean incomplete files

* Inconsistent files at DCs if multiple DCs receive streams and generate RINEX

Further research needed to address differences (see RINEX
Construction Recommendations)
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File Generation Differences

At this time files created from streams are not equivalent to files
created at stations and transferred by ftp
— Adequate for real-time and near real-time applications?

— Not adequate for long term archive and future analysis
Different numbers of epochs (loss of data in data stream)

Different RINEX observation types

— Currently, 4 observables at most transferred through RTCM (HP-RTCM will
resolve this)

— Analysis software-specific formatted files (e.g., Bernese software 5.0 ignores
C2 observable)

Features of receivers may cause different numbers of observations
within an epoch and different cycle slips

Data field resolution (code observable from RTCM 3.0 less accurate
than RINEX 2)
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INEX Construction - Recommendations

Develop tool for comparison of RINEX files from various
construction approaches, e.g., zero-baseline processing

— Run the tool at the site and at the data center to recover receiver-specific and
transport-specific issues

« Define minimum requirements for acceptance of an accumulated
data stream of observations as a RINEX file in IGS data archives
(work with IC)

Minimum number of epochs
Maximum tolerated epoch differences per satellite

Maximum tolerated numerical difference for each individual observation (after
appropriate harmonization of compared RINEX files)

Data field resolution for each observation type

Specification of observation types that are mandatory and others
that are optional

Agree on procedures to fill the gaps in the case data streams have
been interrupted
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Compression

Currently used data compression (Unix compress) is inefficient and out
of date

Recommendation:

— Change compression used in IGS infrastructure from UNIX compress (Z) to:
bzip2 or

gzip
Discussion:
— Both are widely distributed across multiple O/S
— Better compression factor
— Speed:
gzip faster than ‘Z’
Bzip2 slower than ‘Z’

— Current leaning is toward bzip2 but need to complete testing/consultation
Implementation scenarios:

— Change compression throughout IGS infrastructure

— Allow DCs to utilize more efficient compression on historic archives
Any changes must be coordinated with DCs, ACs, manufacturers,
users, ...
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Remaining Issues

Long-term access to high-rate data
— Can hourly files be created and archived from sub-hourly files?
— Can files be “packaged” on a site/day basis
— How long retained online?

- Data usage statistics
— GDCs provide information (who, how much) on data downloads by ODC/station

 Continue to work with the IC and ACs to resolve these and other
issues!
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Data Center WG Meeting

Tuesday, June 29, 16:30-17:30
« Topics:

— Viability/Requirement for WG

— Membership

— Top Issues
» Compression
* High-rate data archive
* RINEX formulation
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Backup Slides
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Data Center Updates

— Operational on new server system, same access for users, new access
procedure for data and product upload

— Working on revision to metadata and new data discovery capability
— Archiving test data sets (software receiver, RINEX V3, L5)

* IGN

— Developing new websites for the GDC and RF coordination

« KASI
— GDC system upgraded for better reliability and backup capabilities
— Three cluster servers for high availability of GDC system
— Mirroring to backup server

« BKG
— Archiving RINEX V3 data
— Preparing to archive Galileo data
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File Generation Differences (1/2)

Single epochs are missing in from files created in data streams
(statistics available at EUREF)
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there are different
numbers of
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in stream files than
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Compression (2/2)

N2

Implementation (proposed):

— Sept 30, 2010: last date for post workshop comments to be received by IGS
DCWG

Oct 30, 2010: complete synthesis of input and final recommendation by DCWG
* Circulate to IC, DC's, AC, manufacturer's for last comment

Nov 30, 2010: complete feedback for final discussion and report completion at
DCWG meeting at Fall AGU

Distribute recommendation (IGS, Manufacturers, etc.)

January 2011: commence implementation

NOTE: period of overlap (6mths - 1 yr) required to accommodate the necessary
changes to multiple post processing software which retrieve data from 1GS-DC’s
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