SAQO Version 5

BASED ON XML STANDARD




OUTLINE

 Why change?

o Key concepts of new SAO format
* Highlights of XML technology

e Current implementation

« XML concerns and answers



Previous SAO Versions

« SAO (1989)

e SAO Il (1990)

o SAO Il (1993)

« SAO IV (1996)

e SAO 4.2 (1998) - current network standard

e« SAO 4.3 (2001) — for manually edited data in DIDBase
e SAO 5 (2005) - proposed new




hy change?

e Need to add new data to SAO

— Uncertainty intervals for ionospheric
characteristics and profiles (for data assimilation
via Kalman filters)

— Growing number of characteristics
 Need to make SAO user-friendly

* Improved outreach to other ionosonde
systems and ionospheric data providers and
modelers



Key Concepts for New SAO

 Expandable for new things to be added

o |If expanded, SAO must remain upward
compatible.

e Here Is an illustration:

— Someone introduces a new element to existing
SAO format (e.g., foF3 value)

— Old software reads the new file and skips the
unknown element foF3

— Only those who are interested in newly added
element foF3 modify their reading software



Key Concepts for New SAQO (2)

o User-friendly, easy to read and understand :
— Self-explanatory

— Documented with metadata (descriptive
Information, such as names, units, attributes)

— Readable by non-specialized software

e Variable amount of “metadata”

— Fully descriptive output for data exchange with
fellow fields

— Reduced output shall be provided for space
savings. Omitted attributes are assumed default.

e e.g., [MHz] units for frequencies



 Where possible, keep it simple
— For users
— For computer programmers




XML: Miracle Solution to Our Needs

e XML technology

— Expandable for new data elements

— Upward compatible: old software reads new
format releases, skipping unknown elements

— Contents are self-explanatory and/or documented
— Format is supported by various software libraries
— Can be viewed in any Internet browser

 Format concepts and technical detalls are
currently discussed in the community



SAQO 4.3 versus SAO-XML 5
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<[JRST TDh="1%" Plaamesr="1% 01
<TMRET ID="07" Mammo="h1

<UFEA] ID="42" MNamme="7
SRS ID=" 20" [amme="( * Flag="silad” Bowd="0.15" nmum-_m]n- gt
<[RST TT=* 31° Mo i Val="17 1" Units=""Hz" Flag="cdied" UpperBommd="10 7" LowerBommd="11 &

Bounday Type="10>
<UEAST ID="10" Mame= 1" Val="T 70" Unils="h{l " Flag="ediel’
Bomdary Type="1 sigrna” QL~"" DL~" "'

<hdodeded Mape="foEp" ¥al="% 8" Units="TuTHz " MindelNagme="01"|
< Modeled Nomos"foF p* '.-"ul-' 53 Uidge e Manno ="
<l: o N'u'n.!‘ rettn-foF I.qul.-r—"‘_' Val="[1 17" Descriptioy

Upperfimumd="% 3" LowerBoumd="7 1*

= Im._r.t':lullrl._ﬂ.‘!
=TraceLEl Nume—="2">
<Trave Type="slandard" Layer="F2" Polarizot =" Nan="7i"=»
+ cFrequencyList Type="flcal" $igFig=""" Unis="MIE" Doscrgption= 'rl il Fragquency” s < Freqeen ylist =
=RomgeList Type="floal" BigFig="4" Units="km" Description="Croup Bange's
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+ =Amplrndelist Tepe=ntes
Amphtude == "'I.Il.‘l_:lhll.ud'\ru.i
+ lopolerSlifilist Type="flo=t" SigFig="4" Unite="Fz=" NoVakue="20 1" Descriptmn="[
Skt "> < Dhaigp be S Rl Las >
=fTrace =
+ =Trare Type="z
< Tracelist=
- <ProfeLis Nan="1">
- cPyalile ']'}14—"'.--.*; MHIM‘-—-—‘H’.‘;“”'
=Tabmlated Mam="33"=
<AltitmdeLivt Dnils="km ">
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LEDLI00000000
CES1L05500000
ELGEOSFOO000
- ESR000D00000
- ESFQO0N000N0
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<URSI ID="03" Name="1I 3000F2" Val="2.9197"/=
<URSI ID="07" Name="IWUF(3000}" Val="31. 241" Units="IvHz"/>
<RSI ID="42" Name=""fmin" Val="1.7" Units="IHz" Flag="cdited"/>
=URSI ID="20" Name="foE" Val="3 30" Units="IWHz" Flag="edited" Bound="0.15" Boun
=URSI ID="30" Name="foEz" Val="17 3" Units="IV[Hz" Flag="edited" UpperBound="19.>
BoundaryType="10%:tile"/=
<URSI ID="10" Name="foF 1" Val="7.70" Units="lvHz" Flag="edited" UpperBound="3 3"
BoundaryType="1zigma" QL="/" DL=""/=
<Modeled Name="foEp" Val="3 65" Units="IHz" ModelName="CCIR-79"/>
<Modeled Name="foF2p" Val="0 53" Units="LIHz" ModelName="UE51-538" ModelOptioa
=Custom Name="Delta-foF 2" Units="IIHz" Val="0.07" Description="Cotrection to foF2
algorithm"f=
</CharacteristicList>
- <TraceList Num="2">
- =Trace Type="standard" Layer="F2" Polarization="0" Num="74">
+ <FrequencyList Type="{loat" SigFig="5" Units="Iv[Hz" Description="Mominal Frequen
- <RangeList Type="float" SigFig="4" Units="lan" Description="CGroup Fange"=
206.04 204.2 202.36 202.36 204.2 209.72 217.08 224.44 2318 23548 241.0 246.52 .
263.08 268.6 270,44 272,28 27596 275.96 270 64 185 16 285.84 292.52 204 36 298,
31092 316.44 315258 320.12 323.8 323.5 333.5 3355 335.0 340.5 343.5 344.5 344.5
364.0 367.0 370.0 374.0 381.0 354.0 357.0 391.0 394.0 395.0 402.0 406.0 410.0 414
44524 458.12 469,16 45388 502.28 524 36 579.56 655.0
</RangeList:>
+ < AmplitundeList Type="integer" Sighig="3" Units="dB" NoValue="0" Description="F¢
Armplitude" =</ AmplitudeList:>
+ <DopplerShiftlist Type="float" SigFig="4" Units="Hz" NoValue="329 0" Description=
Shift"=</DopplerShiftList:>
=Trace>
+ <Trace Type="standard" Layer="E" Polarization="0" Num="12"></Trace >
</TraceList>



DTD and Syntax Checking

« DT D will be provided
= Document Type Definition
Collection of syntax rules

Every SAOXML 5 file can be checked for
compliance with the syntax rules.



XML Concerns

XML is data exchange format, not data storage
format

— Data size overhead

« XML is ASCII
o XML stores descriptive information

— Actual volume increase is ~30% over SAO 4.3
— But our data volumes are small, and the community
IS already comfortable with data storage in ASCII
 Reading code is more complex
— UMLCAR shall provide source code examples



SAOXML Discussion

 Major contributors to the format specification
— Terrence Bullett : AFRL, INAG
— Richard Stamper : UKSSDC, COST 296

— Rob Redmon, Ray Conkright,Eric Kihn, Nick
Zabotin : NGDC/CIRES

— Martin Jarvis : BAS
— lwona Stanislawska, SRC, COST



SAO 5 Specification

e http://ulcar.uml.edu/SAOXML

— Format Specification V2.00, October
2005

— DTD master specification
— Sample SAOXML file



