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LIGO

Detection of cosmic !I b
gravitational waves =
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LIGO Data Objects

Multichannel time-series
Interferometer
Seismometer
Microphone
Magnetometer
Feedback systems ...

Frequency series

Power spectra
Noise spectra ...

Events
Astrophysics, Instrument glitch, ...

Images
beam shape

Tables
Parameters
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lugh# 1= -1 #%,bin

“ru-r--r-—— 1 roy staff 1043376 Oct 3 16:d40 fold32127+11A.bin
lugh

lugh more fold32127+11A.bin

. —
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Question: What does this binary file mean?
Answer: Look at the metadata!
Where is it?: In the XSIL file!
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Taols for Scientif i

Leverage E-Commerce!

Web & Java & XML
Servlets & EJB
E-services & E-speak
Search for this book Software components
In my shopping basket Application servers
My authentication Security

Download Databases

Giftwrap

Make it in size 10, with the pink edging

Login

Find events like this

Cache from tape to disk

As a Mathematica workbook

Mine this Tbyte with this parametrized search
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Oracle plans XML supp:

Built-in database support will int«

XML From The Inside Out nir DOM on client side

A

M D D U CITION
Ad Pr. ...... MNews & Events: Headlines

Tha Mew York Tirmes advertisement markup prototype § IBM, e-business, & XML

sbn

reme xml

a monthly column on using Extensible Markup
Language
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Separation of STUCTUre from presentation

<From>Antonio Stadivarius</From>
<To>Domenico Scarlatti</To>
<Date>

13/4/23
<Day>13</Day> /: _
<Month>4</Month> \ April 13, 1723
<Year>1723</Year>

SIOEI> 17.iv.1723
<Body>

lo bisogno una appartamento

acoglienti a Cremona ...

</Body>
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software The cost is not the hardware
The cost is not the software

Q\ardware ( ; data

The cost is the DEPENDENCIES
The solution is STANDARD INTERFACES

XML is a standard way to represent structured documents,
iIncluding metadata and data

Platform neutral / Open

Vendor supported / Vendor neutral
Proven -- decades with SGML
Extensible

Syntax checking -- Explicit Schema
Embraces Java -- the software standard
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XML for science

The library or the simulation should output
Binary objects glued together with
Structured documents

XML can provide the syntax for this structure
Like HTML but extensible
for metadata, programs, formatting
for searching, archiving, summarizing

-- now we need to define Document Types
(what are the fields on the catalogue card?)
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XSIL

Extensible Scientific Interchange Language

http://www.cacr.caltech.edu/XSIL/

Base Objects
Param, Table, Array, Comment, Event, ...

Hierarchy

Streams

Local/Remote, Mirrorred
Typed, Mime, Raw

Extensibility

“How can | represent MyObject”
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XSJL_Exammmwm_

<?xml version=""1.0"?>
<IDOCTYPE XSIL SYSTEM "' XSIL.dtd">

<XSIL Name="fold32127+11A’>
<Comment>Creator: Stuart Anderson and Roy Willitams</Comment>
<Comment>This time series has been folded at freqgfold</Comment>
<Param Name=""Dataset">fold32127+11A</Param>

<I-- REQUIRED DIMENSIONS AND VARIABLES -->

<Param Name="n_elem” Type=*“int’> 100 </Param>
<Param Name='"n_chan” Type=*“int’> 1 </Param>

<I-- VARIABLES AND ATTRIBUTES: -->

<Param Name="ligo_type''> time series </Param>

<Param Name="phase” TYpe=“double’> 21773750.252132</Param>
<Param Name="'tphase” Type=*“double”> 0.252132 </Param>
<Param Name="'sample_freq” Type=*“double’’>2000.000000 </Param>
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MDJEJMMM_

<!-- HERE IS THE LINK TO THE DATA -->
<Stream Type=*“Remote’>
file://fold32127+11A.bin
</Stream>

<Array Name="‘data' Type="‘double'>
<Dim Name=*x’>100</Dim>
<Dim Name=*‘y’’>20</Dim>
</Array>

<Array Name="'spectrum" Type="‘double'>
<Dim>131072</Dim>
</Array>
</XSIL>
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XSIL Base Objects

<XSIL Name=“Apple” Type="Fruit”>

The container, which may contain other containers

<Param Name=... Unit=...> <Stream>
<Time Type=...> Local/Remote

<Array Name=... Type=...> Typed/Raw/MIME
<Dim>... Encoding

<Table Name=...> Actuation

<Column Name-=... Unit=... Type=...>

<URL>
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XSIL Streams

<Stream Type=*“Local” Delimiter=",">
1.28374, 1.23453, 1.94847, 2.148474
2.39484, 2.84746, 3.10928, 4.92827
</Stream>

<Stream Type=“Remote” Encoding="Bigendian" Timeout="600"/>
http://hpss.cacr.caltech.edu/magval 09 25 97.bin
</Stream>
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Extending XSIL

Look for Java class of this name
Expected internal structure
Helper application
Queries, Filters

<XSIL Type=* 7>
<Param Name="“StartTime”>943873726.92837</Param>
<Param Name=“EndTime”>943873876.83736</Param>
<Array Name="“Data”>
<Dim>1024</Dim>
</Array>
<Stream Type=“Remote>
file://mydata.dat
</Stream>
</XSIL>
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Xeena from IBM

=10 x|

= iR,
I XEENA for xsil.did
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¥ Netscape

File Edt iew Go Communicator Help

¢+ XSIL (Name =fold32 27+ | [ A)

o

L S R e R+ N D - D “ T T +

Comment Creator: Stuart Anderson
Comment This time serias has been folded at fregfold
Param (Narme =Dataset) fold32 127+ 1 | A
Param (Name =n_zlem) 00
Param (MNarme =n_chan) |
Param (Name =ligo type)time series
Param (Name =phase) 2773750252132
Param (Name =tphase) 02521352
Param (Name =szample freq) 2000000000
Param (Name =num_points) 26244
Param (Name =tzabs) 0.000000
Param (Name =tstart) 262144000
(Narme =t end) 393216000
li

Param (Name =foldfraq) 9.037 104
Stream
B Link fold32127+ | 1A bin

Array (Name =datz) ( Typs =double)
B Dim |00

Array (Name =spactrum) { Type =double)
B Dim 131072

Document: Done
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4 The SARA demo - Microsoft Internet Explorer
J File Edt “iew Go Favoitez:  Help

i a http://193.204_77 11 fxml/viewxml_htm - Microzoft Internet Explz

<SARAMETADATA>
<SARAGUERYRESULT:»

<SARATRACK IDTRACK="13242">
<NAME=>Almaz, Russia<iNAME=
<TRACKDATE>04-16-1994<[TRACKDATE>
<WIDTH=>2824</\WIDTH>
<HEIGHT=>8000<{HEIGHT>
<CHANNELS>3</JCHANNELS>

<[SARATRACK>

<SARACOORDS=>
<SARACQOORD:>

<LAT=47 A25<iLAT>

= Cikl=A5 FECQ Dkl | _ILI
4
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XML Parsing

SAX: Event-Based

Handlers for StartElement, Text, EndElement, etc.

DOM: Document Object Model|

Returns a tree-like Document object with data attached

© Roy Williams 1999




XSIL Infarmation Flow

GUI Editor
Presentation

Scripting: Tcl, Javascript, Python, ...

N

Filter Filter

lfi XSIL notebook

Numerical computation
or other formats

Local and remote data
Servers, Databases, Binary files
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ation Pl

—— XML tools

X —— own code, own parser

extends

combining tools

supercomputer

org.xsil.XSIL

tape robot
standard atab

filters oL
Excel
FITS

hdf
etc . etc.

extends
org.xsil.GUI

Xlook control
panel

Database

EJB Entity Bean RMI

Application Server
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Some Java

package org.xsil_XSIL;

public class TimeSeries extends XSIL {
double startTime = 0.0;
double endTime = 1.0;
int ndata = O: inherited tree structure

double[] data;
public void constructor(Element e){

for(int ichild=0; ichild < children.size(); ichild++){
Object o = children.elementAt(ichild);
if(o instanceof Param){
Param p = (Paraj)o;
i1IT(p.getName() -eyuals('StartTime')){
startTime =

1T(p-getName() -equals("EndTime™)){
endTime = new Dpuble(p.getText()) .doublevValue();

iT(o instanceof Array && Y(Array)o).getNdim() == 1){

base objects
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. i

Code is not linked %'@

Just throw it in the box and it will be used!

MyObiject.class

CLASSPATH
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Xlooker: zamplel_xml

File View Shortcuts

-Tree View i Source View

EHml rersion="1. 0" *:
! DOCTYFRE HEIL EYETEM "http://www.cacr.cal

D [ x5IL Mame: Type:

Id Comment [A sample XSIL filg] e T
< oonmeEntsh Sapm
D [0 %SIL Name:First Type: Tubedata “HEIL Typ=="T
< Far s
P Faram Mame:DevilWorship Type:int [66E] T Akl
D Ei‘l’able Mame: TubedataTable Type: [S columns,
m-: Column Mame: Unixtire Type:int [Unit: sece
m': Column Mame: PORT_MAXTEMP Type:floz : SRS SRy
fiL. column Marne: P ORT_MINTEMP Type:floa{ | | 221505599, 15-50, 1390, 15,320, 15. 0
211505210, 22 .20, 17.40, 230, 210
m': Column Mame: TUBEWALL_MAX Type:flog | | [F11595520, 25. 50, 17.40, 26. 50, £5.10
115052320, 2220, 17.40, 230, 210
m': Column Mame: TUBEWALL_MIMN Type:float FL1E05E40, 25,50, 17.40, 26.530, 26.10
11505250, 2. 20, 1740, 230, 210
g Stream Mame: TubedataStream Type: i |911505sE0, 41,20, 17. 40, 25,50, 25,10
. 11505270, 2050, 1740, 230, 210
9 (] XSIL Name: SecondContainer Typs: i|| |s11s05650, 52,20, 17. 40, 25,30, 25. 10
: /2t =
g Stream Mame:Second Stream Type: Remote /Taklex resm
D E! Armay Mame:SecondArmay Type:float[s,3] SHHRILA
ﬁ:!} Dim Mame: [5] <HEIL Ham=="=SecondContaine=r":>

<E2tream Ham=="=S=cond=Etre=am"

ﬁ:!} Dirm Marme: [3] http://www. cmacr . aal
. 3 </ Btreams

-

[ ¥]
rMessages

+++Column+ ++ Mame: Unixtime Type: int =
+++Column+++ BMame: PORT_MAXTEMP Type: float
+++Column+++ Mame: PORT_MINTEMP Type: float
+++Column+++ Mame: TUBEWALL_MAX Type: float
+++Column+++ Mame: TUBEWALL_MIN Type: float

-

XSl © Roy Williams 1999




Hlooker: samplel.xml
File View Shaortcuts

rTree View

ir Source View

@ [ %SIL Mame: Type:
E Comment [A sample X5IL file]
@ |:| X5IL Mame:First Type: Tubedata
r Param Mame: DevilWeorship Type:int [EEE]
o ETable Marme: TubedataTable Type: [&columns, 9 rows]

nE Colurmn Mame: Unixtirne Type:int [Unit: seconds] 91

XSIL Component Yiewer

Quit |

Table
Name =TubedataTable

_ 11.9
911,505610(23.3 [17.4
911,505,640 29.8 [17.4
911,505,650 | 36.200 7.4
911,505,620 29.5 7.4
|811,505860 (413 7.4

EHml vrersion="1.0" 7>
K DOCTYFRE HEIL EYETEM "http://www.o
MHEIL>

< Colurm Hame
<Ztream Deli
-30,1s_ 20, 15. =0

.40, 26_50, 25_10
.40, 2€._50, 25.10
A0, 2E._ 50, &5.10
Slls05s40, : A0, 2650, 5. 10
A0, 2650, 25,10
311505550, - A0, 2650, 25,10
311505570, : A0, 2650, 25,10
311505550, 17.40, 2550, 25.10
=/ 2ty =am=

i Taklas

£/ HETL:

<HEIL Hame=="SecondContain=r"
<Etream Hame=="=Z=cond
http: f fwww. o

</ Btr=am:

911,505670/80.5 [17.4

911,505,630 [53.200 7.4
911,505,660 93.300 17.4

1] |

+++Column+++ Mame: TUBEWALL_MIN Type: float

w0 i o w0 o o
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DOK-oCIieRHHENOIeDOOK——F—+

Hotensd File Wb 55 heovrito uts

| me| W [OUNE W

Cravan Wame=® Chamnel® Type=" aLring®  MIiLEia
r Pamm Marma. A vesagaTyps Typs: int [0
P Famm Mame:Avempes Type:int [1] e e e
I Pamm Narme: Decimation Tyos ind [1] - rwi:u: :.J:I:-::;;‘:.?._“-.:-l. 2L Faxarak
IF Famm Mame:DecimationP remed Type:ind [1] :c |
F Famm Mame:Channe Type:siring [HE: LSC-ITHX_E et

g T TimaSarias Mame: Typa: TimeSarkes from 0.2 8a 1.2

AL Lompoagnl Viesa

TV il U S RN L R TR LR i H S PP SR A T HIST
ETTOCEInE {1 Yol gliTpwtdn ap Dol £ lawTe

Ti I“ quri Eﬂ s Fwr T I o MR HT R TF vl siu on GacEneS Fo
[ b /

o arEene ok s el rrajersalale sxlverre

Nﬂ'l'.l.f-‘ = Ao FIT4l¥as elcd cih3TrT45E Tn cRaadigger]
WA T g W delly Seec v £ B AR B oY + RS ET FEE

T}"Fﬂ _Tj_mnS{‘;rj_ﬂE i o --.-rrrl-nl.'-p-lrnnnl---n‘l:rrr;'

ASIL Lot ke

TimeSeries

' MName =
JClass Chal Propafies I! Tl_l.']::e =’:ﬁn|ﬂ5ﬂie5

File Look & Feel

Ghart | Dota View |Axen Ghart Aren Legand | Tiles| | | joco

1 View: L

= N i

Mo G-mrul.

Wiy Mmimes [
400 aooo 12000 1EQ00

v EShowing
[¥l FFT Cuslamize

¥ isShowinginLegend

[ Fasil pdate
= = \Villiams 1999




Hlooker: sampled. xml

File View Shaortcuts

rTree View i Source Vie

EHml rersi
= ! DOCT ¥ EE

o [ %SIL Mame: Type: ;
[d Comment [& sample XSIL fils] FHEILE

? I:l X5IL Mame:First Type: Tubedata £IL. Typ=="Ty
< Far ar

P Faram Mame: DevilWorship Type:int [66E] zurl H
: 4T akle

m Url Mame:Caltech Home Page Type: []

q’ E TAahle Mame TuhedataTahle Twne: 5 columns. 93 o
*. Netzcape: California Institute of Technology

File Edit M“iew Go Communicator Help

v 33 Doamw &

|| Bookmarks A netsite: [http: /. caltech. edu/ ,.f| 7 what's Related
2]

i

AL A

rMessages [ =

r—|

+++Url+++ Name. Caltech Home F'age Type:
Yalue: URL: hito:ffwaw caltech eduf

© Roy Williams 1999




Java RMI

Server

Servlet

Data Archive

Server XML/XSIL

EJB engine

EJB

Server

Servlet

Database

Supercomputer

Server: EJB or Serviet
Service: Computing, Data, Metadata
Transport: RMI or XML

© Roy Williams 1999



D I g Ital P U g I Ia. Synthetic Aperture Radar Atlas

Multichannel
Image Retrieval
Format Selection
Processing Menu
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The Sky Is a Database

char DATABASE="S0L: FROM tmassr.pts_samp_cat (2MASS Sampler Point Source Cata
Ychar EQUINOX ="]2000"

tchar SKYAREA ='No constraint’

ywchar WHERE ='SQL: WHERE k_m BETWEEN 12.0 AND 12.1'

vchar SELECT ='S0L: 5ELECT (Selected column names follow in next row.)'

| ra| dec| j_ml|j_msig| h_m|h_msig] k_mlk_msig|rd_flg|cc_flg|lextd_fl
346.995577 27.962376 12.282 0.031 11.990 0.035 12.000 0.034 222 000
40.202781 28.413649 12.679 0.030 12.152 0.033 12.000 0.030 222 000
40.956840 29.456654 12.645 0.029 12.165 0.032 12.000 0.031 222 000
106.165728 20.975992 12,258 an2n 13 4acc o o2l
106.556947 20.132484 12. ra right ascension (12000 decimal deg)
134.320346 14.391330 12.
135.038423 17.798285 12.
344.606603 29.220026 12.
344.850216 25.119240 12.
346.759144 28.661133 12..
43.087673 29.482285 12.:
43.960498 28.390268 12.:

106.135655 19.268063 12.

() 2]

dec declination (12000 decimal deg)

err_mai major axis of position error ellipse

err_min minor axis of position error ellipse

position angle of error elldpse major axis (E of M)

selected "default" magnitude or 95% confidence upper Timit
"default" mag uncertainty

selected "default" magnitude or 95% confidence upper Timit

selected "default" magnitude or 95% confidence upper Timit

]
]
H
H "default" mag uncertainty
K
K

"default" mag uncertainty

rd_flg source of JHE "default" mags (KA "read flag")

b1 _f1g indicates # JHK components fit to source (each digit=0(1]2)

cc_flg indicates artifact contamination andfor confusion

SCUE A I B BN BN E B R R R

extd _flg indicates src associated with or contaminated by an ext. src
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+26d2om

+26d20m

+<26d15m

+26d10m

+26d05m

+26d

XSIL

?

D
]

)

U U 40

+26d1am

+26d10

+26d05

2MASS versus DPOSS cross-
identification

[ G 2MASS :j_m ,+ 15

DPOSS: |_mtotn <= 18

0 pbPoOSS unmatched

O 2MASS matched

—I— DPOSS matched

2\ 2MASS unmateched
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