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INTRODUCTION

1.1 avtl TeoAdyou

To YentéuPoto tou 2008, 1 yedgpouoa Lexivoe TNV TEoXTIXN
¢ doxnor oto Eupwnoixd Kévtpo Aotpovoulag xou Alootn-
unic (European Space Astronomy Centre - ESAC) ¢ Eu-
cwnoixhc Trneectoc Awaotiuatog (European Space Agency -
ESA) 7o ornoio edpetet oty Madpitr. [Tapdhhnho avartiydnxe
€vaL VEO AOYLoUO GTa Thadota TG TTuytaxy|g epyactog, utd Thy
enonteio tou Ap. Evotpdrtiou Fewpylou (TEI Kpftne). Tty
EXTOVNOT) TOU TEYVIX0) UEPOUS TNG TTUYLAXC EQYaaiog Yenot-
UOTOLRUNXE 1) YAWOC TEOYQOUUATIOUO0 Oual, 1 omola umopel
va Yewpniel miavotata wg 1) To OLADEBOUEVT AVTLXELUEVOC-
TEAPNS YADOGA TEOYpauUaTIoNol ofjuepa. Koatd tn oudpxeta
NS 6unvng mepLddou TpaxTIXrC doxnone amoxouicUnxay Véeg
YVOOELS %ot BEELOTNTEC GTOV TOUEN ETLOTAUNG XAt TEYVOhOYiag
UTOAOYLOTOV xUplwe, ue TNV xadodnynon twv Ap. Kdphog
Ixapnpiéh (ESAC) xan Attép Iundppa (ESAC).

‘Eyovtag unootpo Hiextpohdyou unyovixol ue €upaon otny
UEAETN X avdmTUET LAXOU xou UE EUTElpla GE DOUNUEVO TRO-
Yeapuatioud (yawooo C) uévo, 1 dadxacio exudinone xou
YPNONG UGS AVTIXEWEVOCTEAPOUS YAWOGIS TROYQUUUATIOUOD
omwe 1) Java anotéhece TEOXANOT) BEBOUEVOU TOU TEQLOPIGUEVOU
Yeovixol Tepilwplou ToL TEOGPEQEL ) TERIOBOC TEUXTIXHC AOXTOTS.

Q¢ péhog g opddac Tou Emtotnuovixot Kévtpou Emyeploswy
(Science Operations Centre) tou dopupopou XMM-Newton,

H Oaa elvon yAdooo npoypouuatiogod mou avantiydnxe to 1995 an'ty
etaupior Xuv Micpoooteuc oav douxd otouyeio tne mhatpbdppoc Goaa. H
oUVTAEN TS YADOOUS TPOEPYETAL A TNV CUVTAEN TV YAWCGORY * - "4+
UE opxeTéC AmhOTOOELS xou Aty 6TepES Aettoupyies younhol eminédou (how
Aeeh). Ou egapuoyés Oaa yetoppdlovial Yo TOU COUTAER GE GUVONX
EVTIOAGDY ovopaTL chaog xat Umopoby va Tpé€ouv og omotodnnote Oaot {pTuah

Mogcnve (©°M)



INTRODUCTION

oL x0PIEC UTOYPEWOELS UoU TEPLEAGUPBoavay UETOEL GAAWY TNV
UEAETH Xan avAmTUET Lol VEOS TORAUETEIXAC YRAPIXNS DLETAPHS
Yehotn Yl Ty aotpovouxt, unneecia Remote Interface for
Science Analysis (RISA), xou anotehel tnv ntuytoxr pou ep-
yaoto. H véa ypapuer diemagn yerotn cuuPBdiier otny edxoAn
oLy elplon Twv duvatothTwy Tou RISA and éuneipoug xou drelpoug
YENOTES, xAMOTOVTAS TNV EQUPUOYT TLO EAXUOTIXTY XAl TROGLTY)
o€ €V EVPU PACUN ETLCTNUOVLY TOU YWEOU.

H vnneesioa RISA nou dpytoe va avarticoeta an'tnv ESA
Tpdogata, aroteleltar and €va choTnua client/server tou €yet
TNV OLVATOTNTA VL TPOGPEREL OAES TIC AELTOLPYIES TOU 1)O1) UTdEY OVTOG
al\d menadawuévou Science Analysis Software (SAS)? xo-
MOTOVTAC EQIXTY TNV YPNOWOTOMNCY, OAWY TWY SUVITOTATWY
T0U SAS ywplc vo arautelton TOTIXY EYXATAGTACT) TOU TEOYEUUUITOS.

To RISA éyet moA) puxpéc anuthcE TOPWY GUGTAUUTOS
xou Umopel vor BouAEel ue cUVOEST) BLadXTUOU OTOLUGOYTOTE
ToyoTnTac. Aaufdvovtoc unddy Toug THpouc3 Tou amautel To
SAS ce olyxplon e tic anoutroe tou RISA, n ESA Jewpel
emBeBAnuévn Ty avTixatdotacT Tou SAS an'to RISA.

Ou mnyéc mou yenowonotiinxay yio Ty avantuln Tng Topoloug
epyaoiog fTay dpynd UEQIXEC EMOTNUOVIXES EQYACIEC GAY ELO-
aywyt, Ue x0plol TNy TANCOQopLwY To dadixTuo. H Sadixaocia
€peuvag PG BLadixTOOL UTHREE TOAD BWaxTXT|, 00yNoE TNV
Yedpouca oTNV avAmTULT EPEUVITIXAS Xall aveEapTNTNS OXEYNS

To SAS avantiydnxe cav cuvodeuTixd Aoylopxd g anoctorc XMM-
Newton. Anotehel 10 Aoyloyuxd anhomoinone dedouéveny TN anocTorig
XL OYEDIAOTNUE UE OXOTO VO UETATEETEL Tol AVETEEEPYUOTA OEBOUEVLL
TV TapaTNERCEWY Tou Bopupdpou ce opdd Baduovounuévo xau enelep-
Yoouéva emoTnUoviXd dedopéva €tola mpog avdivor. o mopddelypa
T0 SAS TPOCPEPEL GTOUE AOTPOVOUOUS EXOVES, QPUOUATIXEC AVUADOELS,
AAUTOAES PWTOC .6 XENOWOTOLE(TOL o’ 0AOUE TOUS OGTPOVOUOUS TOU
npaypatebovton e mopatnenoelc axtivoy X xal ETAEyYouv Vo yenol-
potmolfoouy ta dedopéva tou dopupépou XMM-Newton yia v €peuvd
TOUg

Agévéde anoutelton ypovoBdpo xou moAUmhoxn Sadixacio eyxatdoTtacng
TOU %VElKC TEOYEAUUHATOS XUk TWV CUVOBEUTIXWY UTOTROYPUUUATOY oIt TOY
xenot. Enlong anouteiton yeydin unoroyiotxnn woyd xata Tig Siadixaoieg
avdiuong TV mapatnerioewy Tou Bopugopou.  Agétaipou amartovvToL
auEnuévol mépol yia TNV avantuén xat cuvthenoT NG eoppoYhc SAS ue
anotéheopa TV adENoN oL GUVOAXOD TEOUTOAOYIOHOU TNG ATOCTOANG
XMM-Newton



1.1 avti Tpohdyou
xat uevodohoyloc epyastac.

O oxonde tne moapoloug epyaciag eival Vo TopouclaoTEL 1)
teyvohoyia, 1 pedodohoyia (cuurnepthapBavouévou Tou nnyaiou
AOOLXAL) Ko 1 Grhocogla ToU YeNoWoToINXE YLo TNV avanTudy
g VEug ypapurc oemaprc tou RISA. Kde xouudtt nnyaiou
AOOXA TEQLEYEL Ty O UE hEmMToUEpElc emednyroelc T omola
x000001 Yol 1oV PEco avayvwoTn mou €yel Boaotxd undSodpo
VYewploc mpoypauuatiopoL. T'dutd to Aoyo, nepyacio yweiletar
oe o0o pépn: To xuplwe xeluevo mou Blder dowxéc mAnpo-
popiec xou emelynon tng pedodoloylag mou axohoudinxe
xou 0 TNyolog x@dag —pall UE T GUVODBEUTIXE Oy OO~ TOU
BeloxeTon ool TUPAPTAUATAL.

[Tpotelvetan vou yivel mapdhhnhrn avdyvmor Tou xuplewe XEWEVOU
AU TWV TUPAPTARATWY TOU avTioToL 00V O xd¥e xe@dhato.



INTRODUCTION

1.2 GENERAL INTRODUCTION

In September 2008, the author of this thesis started work-
ing as a trainee at the European Space Astronomy Cen-
tre, the European Space Agency centre for astronomy and
space science. During the six month placement period and
under the tutorship of Dr. Carlos Gabriel (ESAC) and Aitor
Ibarra (ESAC) , new skills and aspects of computer technol-
ogy were mastered. Furthermore a new piece of software
was developed serving as the author’s thesis project, un-
der the tutorship of Dr. Efstratios Georgiou (TEIC). Java*
—probably the most popular object oriented language as we
speak— was used for the developement of the source code
of this project.

Having an Electrical engineering background with em-
phasis on hardware analysis & design and experience in
imperative programming (C programming language) but
no experience in any object oriented programming languages,
learning and manipulating a high level object oriented lan-
guage like Java was a challenge, given the tight time frame.

Working as part of the XMM-Newton Science Opera-
tions Centre software development team, the author’s main
responsibilities included developing a new parameter Graph-
ical User Interface (GUI) for the Remote Interface for Sci-
ence Analysis (RISA) astrophysical service as her thesis
project, making RISA practical and easy to use, thus more
appealing to the end user. RISA is a client/server interface
offering all the functionalities available in Science Analy-
sis System> (SAS), making it possible for anyone to uti-

Java is a programming language originally developed at Sun Microsys-
tems and released in 1995 as a core component of Sun Microsystems’
Java platform. The language derives much of its syntax from C and
C++ but has a simpler object model and fewer low-level facilities. Java
applications are typically compiled to bytecode (class file) that can run
on any Java Virtual Machine (JVM) regardless of computer architec-
ture.

SAS was developed as part of the XMM-Newton’s mission infrastruc-
ture. It is XMM-Newton’s data reduction software designed to con-
vert raw data to scientifically useful products, like calibrated event
lists, images, spectra, lightcurves, source lists, etc. It’s used by all X-
ray astronomers who need to utilize XMM-Newton data for scientific
research and analysis.



1.2 GENERAL INTRODUCTION

lize all SAS functions remotely without the need of a lo-
cal installation. RISA requires minimal processing power
and other computer resources (RAM etc) and will work
with any type of internet connection. Given the very low
resource requirements of RISA and the fact that develop-
ing and maintaining SAS is resource consuming6, RISA is
scheduled to substitute SAS soon. This thesis project will
be implemented to RISA on the following version release.

A few papers served as references initially but the real
knowledge derived almost entirely from the internet, with
the ESAC tutors acting more like advisors rather than refer-
ence points. This approach was helpful and didactic, lead-
ing to a new more self sufficient way of thinking and work-
ing even though the learning curve became quite steep and
the development process more time consuming. It also
proved that the internet is a vast source of information,
providing high level information to people ranging from
hobbyists, to students and professionals.

This document aims in describing the technology, method-
ology, technical aspects and work philosophy applied that
led to the successful development of the new RISA param-
eter GUI, i.e this thesis project. The entire source code
can be found in the Appendices on the last chapter of the
thesis. Each Java class contains explanation notes wher-
ever needed, able to guide any programmer with basic Java
syntax knowledge. Thus the main text contains program
structure information and methodology explanation rather
than detailed explanations of the source code itself. Paral-
lel reading of the thesis text along with the source code
—included in the Appendices— is recommended by the au-
thor.

From the end user’s point of view: Performing a local installation of
SAS is time consuming, running SAS is an intensive task requiring
many computer resources. From the developers’ point of view: SAS
requires manpowet, appropriate hardware and a corresponding bud-
get, thus raising the overall XMM-Newton mission maintenance costs
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1.3 INTRODUCTION TO XMM-NEWTON

XMM-Newton (Figure 1.1) is the most sensitive X-ray satel-
lite ever built, and with a total length of 10 meters, the
largest satellite ever launched by ESA. It has been operat-
ing as an open observatory since the beginning of 2000,
providing X-ray scientific data through three X-ray imag-
ing cameras and two X-ray spectrometers, as well as visi-
ble and UV images through an optical telescope. The large
amount of data collected by XMM-Newton is due to its un-
precedented effective area in the X-ray domain in combina-
tion with the simultaneous operation of all its instruments.
The latter is not only of quantitative, but also of eminent
qualitative importance given the intrinsically variable na-
ture of most of the phenomena associated with cosmic X-
ray generation.

Figure 1.1: XMM-Newton - Artist’s impression
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1.3.1  X-ray telescope optics

The XMM-Newton X-ray telescope composed of three barrel-
shaped mirror modules, each with 58 “Wolter-II" type con-
centric gold-coated electroformed nickel mirror shells, cov-
ering through grazing incidence reflection the spectral range
of [0.1-12]keV. The large total collecting area of 4300 cmz2 at
1.5 keV is complemented by moderate angular resolution
of ca. 5” Full Width Half Maximum (FWHM) (14” Half
Energy Width (HEW)).

1.3.2 X—T’ﬂy cameras

XMM-Newton carries three X-ray imaging CCD cameras:
the European Photon Imaging Cameras (EPIC) each of them
in the focal plane of one of the X-ray telescopes. The cam-
eras are of two different types, one of them using a new
type of CCD (pn) (Figure 1.2b) especially developed for
X-ray missions. Since all three work in single-photon regis-
ter mode, and can register also energy and arrival time of
each incoming X-ray photon, they provide simultaneously
moderate spectroscopic and timing capabilities. Different
operating modes can be used to optimize the observations
according to the brightness of the target and the purpose
of the observation.

; & U
(a) EPIC-MOS CCDs (b) EPIC-pn CCDs

Figure 1.2: EPIC instruments
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1.3.3 X-ray high resolution spectroscopy

Behind two of the three X-ray telescopes, diffraction grat-
ings (Figure 1.3) intercept around 50% of the incoming
light, dispersing by reflection onto the CCDs (Figure 1.4) of
the Reflection Grating Spectrometer (RGS) with a spectral
resolution (A / A )\) of around 200 in first order dispersion
in the soft X-ray domain ([0.3-2.4] keV).

P A

i 'l!J_wj.._pl_‘l'fﬂ._Tmlim‘wi..-.'m

o i o

|
e PR B

e S -

XMM-Newton Focal Flane Camera (RFC)
Iroage corxtesy of EEW Ltd., SROI, Faul
Schexret Institote European Space Agency .

Figure 1.4: The RGS Focal Plane Camera (RFC)
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1.3.4 The Optical Monitor (OM)

Co-aligned with the X-ray telescopes, the OM (Figure 1.5)
gives XMM-Newton a multi-wavelength capability, operat-
ing in the range [1600-6600] A. The OM camera can work
also in photon counting mode, providing therefore time-
resolved information in addition to visible and UV images.
It offers a FOV of 17" and a limiting sensitivity (50) of 20.7
mag for an integration time of 1000 seconds. Additional
optical and UV grisms provide XMM-Newton with a mod-
erate spectral resolution, also in this range.

Detector Processing Electronics

Filter Whies! /Teles:ope Power Supply
!_'\\\\\ 353

Detector Power Supply

Baffle

v

il
I

Coor

-

{| DCigital Bectronics
| MbdulelRedindant] |

D Bectroni

OM Telescope Filter Wheel
,,,,,,,,,,,,,,,, e Prasspespes |

Figure 1.6: The OM Telescope Filter Wheel
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XMM-NEWTON DATA ANALYSIS






SAS AND RISA

2.1 A BRIEF INTRODUCTION TO THE SCIENCE ANALY-
SIS SYSTEM (SAS)

The Science Analysis System (SAS) is the XMM-Newton
data reduction software able to convert raw data to scien-
tifically useful products, like calibrated event lists, images,
spectra, lightcurves, source lists, etc. It is used regularly
by almost 2000 astronomers and has helped to do the sci-
entific analysis by the vast majority of more than 2200 ref-
ereed scientific publications based on XMM-Newton data
so far.

Mainly coded in C++ and Fortran 9o, SAS is a complex
software application dealing with data from diverse X-ray
and optical / UV instruments, designed to run on a stand-
alone computer, and heavily dependent on third party soft-
ware and libraries.

To process XMM-Newton raw data using SAS and convert
them to scientifically useful products, the end user has to
perform the following steps:

- Download and install SAS and calibration Database.

Download and install third party software (perl,
cfitsio, ds9, grace...).

Search and download the data from the XMM-Newton
archive. (http://xmm.esac.esa.int/xsa/)

Process the data locally, create clean event files.

Derive images, spectra, light curves and source
lists. (See figures below)

13



SAS AND RISA

Figures 2.1a, 2.1b and 2.2 seen below contain some of the
SAS products:

OVl Ly OViir OVIIf
_| Disk+charge exchange |

OVIl Hept ovii

ovil Lys

OVIll Lyy OVl Hed | ot ‘ }

05

photons/m?/sec/A

(a) XMM-Newton image taken (b) XMM-Newton RGS spectrum
from the MOS1 camera — Credits: of Jupiter — Credits: G.Branduardi-
Nuria Fonseca and ESA Raymont and ESA

Figure 2.1: SAS products

5 { 3
W |
W

L gt g
Wt ek

IWN / ‘"‘/ 7
I/ u.rm”Jp:Lux» uf

Figure 2.2: XMM-Newton EPIC-pn Lightcurves and Im-
age of YSOs in the ¢ Oph Star Forming Region — Credits:
S.Sciortino and ESA

SAS binaries are distributed for several OSs and flavors,
which have to be produced, forced by the high dependency
from internal libraries. This requires more manpower, in-
creased cost and time between SAS releases. A brief intro-
duction to the new SAS approach is following.

14
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2.2 RISA: THE NEW, VERSATILE APPROACH TO DATA RE-
DUCTION AND ANALYSIS

The Remote Interface for Science Analysis (RISA) is an
interface, under development, to all SAS functionalities
through a Client / Server application running SAS work-
flows in a Grid Architecture. It is developed in Java and
makes use of AJAX and SOAP technologies for web inter-
facing as well as message exchange between the Server and
the Client applications. GridWay ' is used as a Grid meta-
scheduler®. You can see the RISA flow of work in Figure

2.3.

Meta-Scheduler | 1
(Gridway) A
GREN TIAPLATR

H
A I

Esat: [ INAF NEA REQUUKT
TAGNRASAT  TAN AMWELS AR K343 9
{80
| STORACE BEQUEST
i 5
I .. =
! 4 \ i
-
& Re o
B ., Slorage Ciemens """"'a_:i:”ei?“‘e’
YPCigess Geraee L | {SE) v !
= = paa
= = b
= e —

Figure 2.3: RISA flow of work. Each of the steps is ex-
plained right below

GridWay (www.gridway.org) is an open source meta-scheduling tech-
nology that enables large-scale, secure, reliable and efficient sharing of
computing resources (clusters, computing farms, servers, supercom-
puters...), managed by different Distributed Resource Management
(DRM) systems, such as Sun Grid Engine, Condor, PBS, Load Sharing
Facility..., within a single organization (enterprise grid) or scattered
across several administrative domains (partner or supply-chain grid).
Meta-scheduling or Super scheduling is a computer software tech-
nique of optimizing computational workloads by combining an orga-
nization’s multiple Distributed Resource Managers into a single aggre-
gated view, allowing batch jobs to be directed to the best location for
execution.

15



SAS AND RISA

The following points explain in detail the RISA flow of
work:

1 SIAP query to retrieve information about the XMM-Newton
observation (Observation Start Time, Exposure Time,
Instrument Modes). CDS query to resolve astronomical
names.

2 Service request. The client serializes the RISA
input workflow together with the parameters corresponding
to each workflow.

3 The RISA service contacts the VOEspace service
to create data node(s), where the results will
be stored once the observation(s) are reduced on
the Grid. The VOEspace service creates the data
node(s) and returns a set of GridFTP URL (endpoints)
which RISA can use for uploading the results.

4 RISA sends the job(s) to the Grid through DRMAA
OGF standard (Grid- Way implementation) specifying
the output file(s) to be stored at the end- point(s)
that VOEspace returned in the previous step.

5 Each node in the GRID makes a requests to the XMM-Newton
Science Archive (XSA) to retrieve the XMM-Newton
ODF (Observation Data File) data set, corresponding
to a given observation ID, using the AIOClient
(ESAC archive team tool to automatically download
XMM-Newton data). application.

6 Once the data processing has finished, the results
are taken to the Storage Element (GridFTP endpoints
returned by VOEspace) automatically by Gridway.

The RISA service then knows that the observations
have been processed and informs the user (job DONE).

7 The RISA service sends information to the Client
about the job status.

8 The user clicks a button for downloading results
which connects to MyProxy service to download temporary
credentials (needed to interact with the Grid Storage
Elements) and performs the copy using GridFTP.

9 The results can be displayed with Aladin / VOSpec
/ TopCat / ... opened through PLASTIC interface.

16



2.2 RISA: THE NEW, VERSATILE APPROACH TO DATA REDUCTION AND ANALYSIS

Due to this approach, RISA is able to:

- Avoid or at least reduce the Operating System libraries
dependencies and compilers evolution3 -- Virtualization
(SAS on demand)*.

- Reduce the installation of third party software
on the user’s side.

- Easily increase the computing resources -- Scalability®.

- Make use of Virtual Organization infrastructures
in a Grid Computing environment.

- Leave a legacy application for a long scientific
mission®.

2.2.1  RISA advantages

The RISA webservice allows the remote execution of a SAS
Workflow in a Grid environment. This design has the fol-
lowing advantages:

- No need for a local SAS installation or local maintenance
of calibration files or third party software is
required.

- Easy and Fast way of accessing large amounts of
data (e.g. mno download required).

- User’s platform independent SAS execution.
- No need for large number of SAS integration platforms.

- Easy access to large computing resources thanks
to the Grid technology (virtual organizations).

3 Maintaining SAS will be much easier. For the time being there are 16
SAS versions produced, corresponding to 16 OSs, every time a new
SAS release is made. With RISA, only one SAS release needs to be
produced, corresponding to the server OS.

4 With the use of system virtual machines, the end user is able to install
and use the available SAS release under the user’s computer OS.

5 RISA can be run on one or more GRIDs thus increasing the processing
power if necessary.

6 RISA requires minimal maintenance and will be able to produce scien-
tific products from the XMM-Newton data even many years after the
end of the mission.

17



SAS AND RISA

Future developments and improvements of this design
will focus on the following points:

Standardization of SAS Workflows’.

Access to all SAS functionalities (SAS parameters)®.

SAS error handling.

General VO type access to SAS routines.

Storage data products: MySpace, VOSpaceg.

On the fly generator of Virtual Observatory compliant
products.

7 A SAS workflow is a chain of calls to several tasks performing a certain
type of data reduction.

8 RISA provides a categorized view of all SAS functionalities as well as
a graphical interface for each SAS task’s parameters, enabling the end
user to easily and fully parametrise the final SAS product according to
the user’s needs.

9 VOSpace is an International Virtual Observatory Alliance (IVOA) stan-
dard describing the interfaces to implement for a Virtual Observatory
(VO) distributed storage service. It is just the visible part of the imple-
mentation which specifies how VO agents and applications can store
and exchange data in a standard way. It can be considered as an access
point, through a SOAP Web Service, to a distributed storage network.

18



2.2 RISA: THE NEW, VERSATILE APPROACH TO DATA REDUCTION AND ANALYSIS

2.2.2  Limitations of the current RISA implementation

Even though RISA is a pioneering concept providing the
astrophysicists and astronomers with a very handy SAS
implementation via the web, the initial RISA parameter
GUI (Figure 2.4) was less user friendly due to its very basic
design.

| TRISANREmCtENRTEraceNorSCienEe AR Sis)| NG
File Search Plastic

— 0 T |
| Select All Observation | Select All Slew !lLISEIS' Defined Thread ‘ VF General Workflow

.| Workflow builder: Obs ID=General|
([ BasicWorktiow | P MOSWarkflow | RGSWorkfiow | OMWorkflow |

a>
| se
545 Task: | [+
1 Delete

- [ BasicWorkflow =

{EH]

_ Apply \ Close I Exit ‘

Figure 2.4: The old RISA parameter GUI

The need for a user friendly parameter GUI (Graphical
User Interface), similar to the one implemented in SAS was
recognized from the very beginning. It should be able to
select SAS tasks and set or change the default values of the
task parameters using a graphical interface similar to the
one encountered in SAS which is very familiar to the X-ray
scientists that deal with data analysis.

The following chapter will introduce the new RISA pa-

rameter GUI concept which constitutes this thesis, devel-
oped during the period 09/2008 - 03/2009.

19
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THE STUDENT’S THESIS PROJECT

3.1 THE NEW RISA PARAMETER GUI

The aim of this thesis project was to improve the function-
ality and usability of RISA by implementing a new param-
eter Graphical User Interface. Since SAS is a well known
and widely used application for X-ray astronomy, the SAS
GUI served as a guidline and therefore greatly influenced
the overall RISA GUI philosophy.

In general, producing a simple yet practical GUI simpli-
fies the usage of a program, thus making it more appealing
to all possible end users. When it comes to scientific appli-
cations, the existence of a clear, simple, practical GUI is
essential since the vast majority of scientists counts relia-
bility and practicallity over appearance.

3.1.1  The new parameter GUI structure

At first, a search for new graphical interface concepts was
done. The pros and cons were discussed and the final deci-
sion on how the new RISA interface would look was taken.
The new RISA parameter GUI consists of a simple tree con-
taining nodes and leafs. Nodes are categorized based on
the respective XMM-Newton satellite instruments -for ex-
ample EPIC, MOS, PN, RGS- or by the scope of the task -i.e
GENERAL and THREAD- and leafs contain all the tasks
that are applicable for the respective instrument data as
seen in Figure 3.1. Whereas the original SAS GUI (Figure
3.2), which is rarely used due to its low practicality, con-
tains all the tasks listed uncategorized.
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1 Risa
SAS tasks
¢ | Basic
[ attiin
[ artcale
D aticheck
[ artriteer
[ arthkegen
[ attmove
[ checkBoxTest
[ cifiauita
D comboBoxTest
[ nkauxplot
[ hkegtigen
D hkstrip
D nodfingest
[ ocfecheck
[ adffix
D odfingest
o= g FH
= CIMOS
= CJEFIC
= RCS
=3 0M
o [ GENERAL
o [ THREAD i

D=

Figure 3.1: The new RISA task selector

File Task Custom Style Help

belongs to groups: utility

Figure 3.2: The SAS task selector

Whenever the user clicks on any task of the RISA task
selector, a new window pops up containing all the parame-
ters of this task. It is easily noticeable that the new RISA pa-
rameter GUI has a very strong resemblence to the classical
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|z @ W]

task group | history |description =
radd <unknown> <no info file present>

addattribute utility Add an attribute to a dataset

arfgen epic Generates an ancillary response file

asmooth utility Performs adaptive smoothing on EPIC or OM images.

attcalc epic Calculates sky coordinates on an event-by-event basis

atthkgen pipeline Creates dataset containing the attitude information for an cbservation

attmove utility Create new Attitude History File to simuluate tracking of a moving target

backcorr spectral Makes a background spectrum appropriate to the accumulation region of a source spectrum

back I epic Calculation and setting of the BACKSCAL keyword

badpix epic Generates bad pixel extension, and appends it to input file

badpixfind epic Creates file identifying type and location of bad pixels

barycen timing Barycentric correction

calview calibration An interactive viewer of the XMM calibration database

cifbuild utility Creates a Calibration Index File for a given observation date

cifdiff utility Lists the differences between two Calibration Index Files

cifinsert ufility Insert CCF constituents in an existing Calibration Index File

cifremove utility Remove entries from an existing Calibration Index File

g e e e e C e i _>IL|
XMM Science Analysis System - GUI version 1.52.8 =
Started on Wed Mar 25 10:27:34 2009

@@ SAS_SUPPRESS_WARNING=1; export SAS_SUPPRESS_WARNING

@@ SAS_CCF=.; export SAS_CCF

@@ SAS_CCFPATH=/ccf/pub; export SAS_CCFPATH

@@ cd 'home/ekomninou

@@ HOME=/home/ekomninou; export HOME

@@ SAS_MEMORY_MODEL=high; export SAS_MEMORY_MODEL =l
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SAS GUI -which is considered a standard in the X-ray as-
tronomical community- and all parameters are categorised
depending on their function. Whereas the old RISA param-
eter GUI contains all the parameters listed uncategorized.
In the next page, you can see a SAS task example and its
RISA counterpart. The evselect' task window of the new
RISA parameter GUI compared to the SAS one (Figure 3.3)
and the evselect task window of the old RISA parameter
GUI (Figure 3.4).

1 Evselect is of central significance among the suite of individual SAS
tasks. It serves two complementary purposes:

1 Filter event list data controlled by user-specified selection crite-
ria. [Calibrated event list files consist of calibrated ODF (Ob-
servation Data File) sets, which are used as input for further
detailed scientific analysis. ODFs are raw observation data
produced by the respecive XMM-Newton scientific instruments.
Calibration means to apply all the transformations, which allow
to convert instrument quantities into physical ones].

2 Extract images, spectra, and time series from the filtered event
list obtained in the first step. The filtered list is selectable for
output as well.

The availability of both features within a single task allows the end
user to generate useful products from an event list (e.g create a rates
file in the energy band o.5 - 3 key from the X-ray source lying within a
circle of 10 arcsec radius in the center of the FOV (Field Of View) in a
convenient manner.
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evselect

] evselect

Image Specrum | Lightcurve

General

‘QE_I_'QI'EIJ |Image |Speclrum Lightcurve |Hislogram |

5 &
stogram
InOut

InOut table | g

I™ keepfilteroutput
taple [ | eepitetouty

e
keepfilteroutput — withfilteredset

[ withfiltereds et = { filteredset filtered.fits ﬂ ‘
filteredsetfilerad fils| ¥ writedss
[ Plwritedss cleandss r
cleandss  [] ¥y rre
| updateexposure filterexposure ~
[filterexposure
blockstocopy | Blochstocopy |
Filtering Filtering
filtertype expression
= expression |&rue |
exprassion
expressi nn’F gestrict e j
flagcolumn EVFLAG
destruct flagbit E

flagcolumn  [EVFLAG _ e
T — irorslealinis

ignorelegallimits [_| MultiUseColumns
MultiUseColumns energycolumn lPHA
energycolumnlPHA | I withzcolumn
[ Clwithzeotumn ————— zeolumn [weighT

} ™ withzerrorcolumn

UL ” zerrorcolumn IEWEIGHT ‘

‘ [ with

Zefrorcolumn|

‘ Apply | Cancel | Run Cancell Save |Defaults|

(a) The new RISA evselect task win- (b) The SAS evselect task win-
dow dow

Figure 3.3: RISA vs SAS task windows
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@ cleandss=no

@ decimagecenter=0

e
red s
@ fiferexposure=yes
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Figure 3.4: The old RISA evselect task window
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The new RISA parameter GUI resemblance with the clas-
sical SAS one is easily noted in the screenshots above (Fig-
ure 3.3 (a) and (b) ). The reason of designing a GUI iden-
tical to the original SAS one was simple: For the past 10
years this interface has served the researchers very well
and it has become a well known standard among astronomers
/ astrophysicists dealing with X-ray astronomy like men-
tioned above. With simplicity and practicallity in mind,
there was no reason for altering or completely changing
the very satisfactory SAS GUI for something more sophis-
ticated or modern in appearence.
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3.1.2 The RISA task tree

The SAS task data is included in an XML file containing all
the available workflows as well as the corresponding tasks
of each workflow (Figure 3.5).

<?xml version="1.8" encoding="UTF-B8"7>

<BODY>=>

<Workflow value="BASIC">
<Task level="0Observation"=odfingest</Task>
<Task level="0Observation"=nodfingest</Task>
<Task level="0bservation"=cifbuild</Task=>
<Task level="0Observation"=odffix</Task>
<Task level="0Observation"=attmove</Task>
<Task level="0Observation"=atthkgen</Task>
<Task level="0Observation"=attbin</Task=>
<Task level="Observation"=attfilter</Task>
<Task level="0bservation"=hkgtigen=</Task=>
<Task level="0Observation"=attcalc</Task>
<Task level="0bservation"=odfcheck</Task=>
<Task level="0Observation"=attcheck</Task>
<Task level="0Observation"=hkstrip=</Task>
<Task level="0Observation"=hkauxplot</Task>

</Workflow=

<Workflow value="PN">
<Task level="0Observation"=epchain</Task>
<Task level="0Observation"=epreject</Task>
<Task level="0Observation"=eposcorr</Task=>

Figure 3.5: SAS task data in XML format (see Appendix A
for full XML code)

Therefore, a parser class called TaskParser? had to be de-
veloped that is be able to read the XML data and pass it
to the graphical interface, using tools from the JDOM3 API
containing the well known SAX* among others.

Also, a Tree interface class was developed, namely Task-
Tree5. This interface is able to read the SAS XML parsed
data and pass them as individual or grouped nodes in a
tree using the JTree® Java class. This Tree interface is flexi-
ble enough since it’s able to dynamically change the tree

2 see Appendix B for full Java code

3 http://www.jdom.org/ Application Programming Interface (API) —
JDOM provides a complete, Java-based solution for accessing, manip-
ulating, and outputting XML data from Java code.

4 http://www.saxproject.org/— SAX s the Simple API for XML, orig-
inally a Java-only APL. SAX was the first widely adopted API for XML
in Java, and is a “de facto” standard.

5 see Appendix C for full Java code

6 A control that displays a set of hierarchical data as an outline
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contents whenever the actual XML file needs to be altered
for some reason (e.g new SAS tasks released, obsolete SAS
tasks removed by the SAS developing team).

The combination of parsing the SAS tasks XML file with
passing the parsed data to the Tree interface resulted in
a new simple yet effective task selector containing all SAS
tasks categorized based on the respective XMM-Newton in-
strument and in alphabetical order (instruments and tasks
starting with a are first, instruments and tasks starting with
z are last).

After constructing the new RISA task selector interface,
the second thing that had to be taken care of was to con-
struct a parser which would be able to read the SAS graphi-
cal interface files and dynamically’ produce modal windows®
similar to the SAS ones.

It should be noted that SAS offers approximately 170
tasks? (and rising) for all kinds of astrophysical data anal-
ysis, i.e 170+ different windows containing a combination
of 6 types of widgets (also known as controls) depending
on the task. Producing more than 170 different static GUIs
is out of the question. It can be a very time and resource
consuming procedure that’s not sophisticated at all thus
leaving us with the choice of writing code that will be able
to produce such a variety of windows dynamically. This
was a big challenge for a novice Java programmer —it can
be challenging even for an experienced programmer- that

7 Each SAS GUI is composed dynamically based on two files’ contents:
the respective .Iyt file contents which define the final graphical inter-
face output and the .par file contents which set the default values of
all parameters of each SAS task. This is done via numerous loops that
“decide” which widget should be produced and where should it be
put depending on the content of the respective task. Both .lyt and .par
files are heritage of SAS and are used for producing all the existing
GUISs of SAS.

8 A modal window is a child window that requires the user to interact
with it before they can return to operating the parent application, thus
preventing the workflow on the application main window. Modal win-
dows are often called heavy windows or modal dialogs because the
window is often used to display a dialog box.

9 A list of all tasks can be found at http://xmm.vilspa.esa.es/sas/6.
5.0/doc/packagelist.html
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the student had to face.

3.1.3 Producing windows dynamically

The SAS graphical interface is originally generated by pars-
ing and graphically interpreting two types of documents
using the Qt toolkit'® : .Iyt and .par files. Each SAS task
has a corresponding .Iyt and .par file. Both file types were
developed during the early ‘gos as part of the SAS graph-
ical interface infrastructure. The first file type is used for
setting the graphical interface of each SAS task window by
indicating the right widgets and parameters that should be
contained in each task and where they should be placed.
The latter contains information regarding the default val-
ues of each parameter contained in the respective SAS task
window. In SAS both files are read through a parser writ-
ten in C++ and interpreted into windows containing a lay-
out that’s composed of a set of widgets —depending on the
chosen task— where each widget includes the default pa-
rameters of this particular task.

Since RISA is been developed as a client / server applica-
tion with many elements and complex procedures running
in the background, the choice of Java as the main program-
ming language was essential, therefore making it impossi-
ble to use the original C++ SAS parsers for generating the
original SAS graphical interfaces. This means that a new
approach had to be followed for reading the data included
in the .lyt and .par files of each SAS task and generating
a fully functional SAS task window using the RISA infras-
tructure. In order to be able to read the corresponding .Iyt
and .par files of each SAS task, new Java code had to be
developed which would be able to:

http://qt.nokia.com/ Qt (pronounced as the English word “cute”)
is a cross-platform application development framework, widely used
for the development of GUI programs (in which case it is known as a
widget toolkit), and also used for developing non-GUI programs such
as console tools and servers. Qt is most notably used in Adobe Pho-
toshop Album, Google Earth, KDE, Opera, OPIE, Skype, Qt Extended,
VLC media player and VirtualBox.
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kcards
Page General
Frame InQut
Parameter table
Enable keepfilteroutput
Enable withfilteredset
Parameter filteredset
end
end
Enable writedss
Parameter cleandss
Enable updateexposure
Parameter filterexposure
end
end
Parameter blockstocopy
end
Frame Filtering
Choice filtertype
Page expression
Parameter expression
end
Page dataSubspace
Parameter dssblock
end
end
Parameter destruct
Parameter flagcolumn
Parameter flagbit
Parameter ignorelegallimits
end

Figure 3.6: Sample code of a .lyt file (See Appendix P for
full code)

1 read each .par file and temporarily store the included
default values of each parameter.

2 read the corresponding .lyt file.
3 create a layout (=various widgets produced dynamically
depending on the .lyt contents) which includes

all the parameters of the corresponding SAS task.

4 create a window (=container) that will contain the
layout

5 add the layout to the window.

At first, a baseline was constructed consisting of a dozen
new Java classes approximately. Initially this new set of
classes was able to produce a basic GUI, including at least
a few widgets in each window.
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<FILE>
<CONFIG>

<PARAM id="table" type="table" mandatory="yes">
<DESCRIPTION> Name of the table to be filtered </DESCRIPTION>
</PARAM>

<PARAM id="keepfilteroutput" type="bool" default="no">
<DESCRIPTION> Keep output of filtering process? </DESCRIPTION>
<CASE>
<ITEM value="no"> </ITEM>
<ITEM value="yes">
<PARAM id="withfilteredset" type="bool" default="no">
<DESCRIPTION> Create a filtered event list </DESCRIPTION>
<CASE>
<ITEM value="no"> </ITEM>
<ITEM value="yes">

<PARAM id="filteredset" type="dataset" default="filtered.fits">
<DESCRIPTION> Name of file for filtered event list </DESCRIPTION>

</PARAM=
</ITEM>
</CASE>
</PARAM>
</ITEM>
</CASE>
</PARAM>

Figure 3.7: Sample code of a .par file (See Appendix O for
full code) — note the XML resemblance

The .par files are being processed using two classes, namely
Param™ and Tasks'. Param parses each .par’s file contents
whereas Tasks sorts the parsed content of each .par file. The
Ayt files are being parsed using the LYTReader™ class .

Lots of new additions, improvements and corrections
had to be done on the initial set of classes, in order for the
RISA tasks” GUI to be considered fully functional. Many
widgets were malfunctioning, others overlapped each other,
others weren’t visible at all and others were situated off
frame. Therefore it was crucial to ensure that the .lyt and
.par files would be parsed correctly resulting in correctly
formed windows, fully functional drop down menus, check-
boxes and so on, the window constraints would be prop-
erly set in order to add each widget to the correct position,
the methods and elements in the source code would be cor-
rectly set.

After going through the Java code, it was obvious that
LYTReader was only able to read the vary basic .Iyt files
(developed only for testing the project functionality) cor-
rectly since they don’t contain complex expressions like
normal SAS .Iyt files do. Therefore reforming the LYTReader
was the first priority

see Appendix D for full Java code
see Appendix E for full Java code
see Appendix F for full Java code
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3.1.4 Improving the source code

After rewriting some parts of the LYTReader code and set-
ting the layout constraints correctly the overlapping wid-
gets problem was solved, but the missing widgets issue
as well as blank windows and so on still had to be taken
care of since these issues were mainly caused by the way
the .lyt files were parsed. Therefore the method of reading
and parsing the .Iyt files had to be revised and improved
so that blank spaces and blank lines will be omitted, com-
ments will be ignored and words between quotes will be
considered as one string.

The main problem was that while reading each .Iyt line
by line, the line contents were extracted and buffered by us-
ing blank spaces as string split indicators even though the
content of each line contained more complex strings like
“some text and whitespaces” or comment (#) characters, tab
spaces, whitespaces and so on. This forced us to search for
a different way of splitting the components of each line be-
fore extraction. The regular expressions feature of Java was
used which is powerful and flexible enough to ignore com-
ments (#), tab spaces, whitespaces and read entire phrases
as one string therefore conserving the original format of
each task’s GUI included in the respective .lyt file.

Like mentioned above, each .lyt (and the correspond-
ing .par) file is being parsed using a fairly complex class
(LYTReader) containing some of the powerful features of
Java such as Lists, Iterators, BufferedReaders, FileReaders,
Regular expressions, ActionListeners and many others.

The working philosophy behind this particular class is
the following:

Firstly the .Iyt file is read line by line using a FileReader.
Once a line is buffered using a BufferedReader, the corre-
sponding .par data is also buffered. If the line contains
one or more keywords specifically set by the programmer,
the corresponding method is triggered therefore produc-
ing the right widget frame.

The same line is read once more by the aforementioned reg-
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ular expressions method, scanning for regular expressions
that the programmer has set like “Text and whitespaces” for
example. Once the regular expression has been located, it
is corrected by subtracting the quotes or any other non nec-
essary symbol(s) and is then passed along with the already
processed .Iyt and .par data to the corresponding widget
where the full widget is finally added to the overall layout
container.

If a line starts or contains a # (comment symbol), the reg-
ular expression method makes sure to omit that line and
proceeds to the next one.

Like mentioned above, there are 6 different types of wid-
gets available for the RISA parameter GUI depending on
the functions that a SAS task can provide to the end user.
Namely: BuildPanel™, BuildParameter?’s, BuildTab®, Build Tab-
Pagel?, BuildComboBox*®, BuildCheckBox9 are the classes
that produce panels, text fields and labels, tabs, tab pages,
drop down menus and check boxes respectively. All 6
classes are heavily based on the Swing*® API elements.

JCheckBox Example ::
Choose one of the followi
[] Checkbox 1

[] Checkbox 2
[] Checkbox 3
[] Checkbox 4
[] Checkbox 5

e M JComboBox Example 5° 5" [

Checkbox Label

e o~

(a) An example of a Swing (b) Anexample of a Swing drop
checkbox widget down menu widget

Figure 3.8: Swing widgets

see Appendix G for full java code

see Appendix H for full java code

see Appendix I for full java code

see Appendix | for full java code

see Appendix K for full java code

see Appendix L for full java code

Swing is a widget toolkit for Java. It is part of Sun Microsystems’
Java Foundation Classes (JFC) — an API for providing a graphical user
interface (GUI) for Java programs. http://java.sun.com/javase/6/
docs/technotes/guides/swing/
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There are quite a few implementations of Swing avail-
able. Jigloo*" was eventually chosen, a user friendly Swing
implementation containing a GUI that allows the program-
mer to construct any kind of static graphical interface by
dragging and dropping widgets on a panel. When drag-
ging and dropping widgets on the main panel, Jigloo gen-
erates the GUI Java code automatically therefore letting the
programmer focus on coding the functionality behind the
GUI rather than the GUI itself. Unfortunately this feature
was not useful for the RISA parameter GUI project since
the only standard feature used in all 170+ RISA implemen-
tations of the SAS tasks is a container where all widgets lay
on, the rest of the features get to be produced dynamically
like mentioned above. This added to the overall difficulty
of the project but was very didactic in terms of the Java
programming potentials and coding techniques.

o w B

JPanel Example

Figure 3.9: JPanel, a widget used as a “frame” surrounding
other Swing controls

BuildParameter Example g ° [
One label Another label

[\ checkbox A textfield

Figure 3.10: A BuildParameter widget - it consists of JLa-
bels, JTextFields and JCheckBoxes

Three of the aforementioned widget classes, BuildParam-
eter, BuildPanel and BuildTabPage are included in the
LYTReader’s methods. Every time a .lyt line is parsed, one
of these three classes is called depending on the type of

21 www.cloudgarden.com/jigloo/
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data the line contains. Information is passed to the class
and the corresponding widget is formed. Each widget is
placed in the layout, with respect to the constraints set, and
when the last line of the .Iyt file is read and the layout is
complete it is then added to the main frame thus forming
the task window.

Furthermore BuildPanel includes another three widget
classes —BuildParameter, BuildCheckBox and BuildCom-
boBox— in its methods. Everytime BuildPanel is called
from a LYTReader method, it constructs the appropriate
panel based on the data buffered from reading each .Iyt
line and passes it to the overall layout list containing the
sum of widgets produced for assembling the GUI corre-
sponding to the chosen task.

Also BuildPanel, BuildCheckBox, BuildComboBox and
BuildTab implement an interface®? called LayoutPane?3.

A minor detail that had to be taken into consideration —
which makes a noticeable difference though— was the scroll-
bar. Each window is able to be resized depending on the
end user’s needs, therefore a scrollbar has to be present
once the window becomes smaller than the default value
set by the programmer. This allows the window contents
to be fully accessible no matter of the size of the window
itself.

At first adding a scrollbar to the tasks” GUI wasn't feasi-
ble because of the Swing’s API design constraints. In order
for a scrollbar to be added to a window, the programmer
has to set a valid viewport that will be accessible by the
scrollbar. But the Swing API applies some constraints on
each control. One of these constraints actually doesn’t al-
low a container to be hosted inside another container.
Initially both the window and the layout were registered as

An interface in computer science is a set of named operations that can
be invoked by clients. In the Java programming language, an interface
is an abstract type that is used to specify an interface (in the generic
sense of the term) that classes must implement. In programming lan-
guages, an abstract type is a type in a nominative type system which is
declared by the programmer —where a nominative type system actually
is a major class of type system, in which compatibility and equivalence
of data types is determined by explicit declarations and/or the name
of the types.

See Appendix M for full java code
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containers, thus making it impossible to incorporate the
scrollbar to the layout and the layout to the window. For
that reason the code had to be slightly altered in order to
meet Swing’s API criteria regarding scrollbars. The over-
all procedure was not overly complicated, still finding out
the exact Swing constraints and making the proper code
adjustments was a challenge.

Before the end of the traineeship period in March 2009
the RISA parameter GUI was fully functional, it displayed
all the elements of each SAS task and only a few minor
flaws had to be sorted out like correcting the spacing be-
tween the window frame and each layout etc in order for
the GUI to be considered complete. Adjusting the lay-
out constraints slightly —the GridBagConstraints** class is
mainly used throughout the entire project— solved this is-
sue.

The last step that had to be taken was to come up with
a way to pass all the information included in each window
(Iabels, textfields and their content, checkboxes and their
boolean status, tabs and their contents etc) in an XML file
which will contain all the untouched parameter values in-
cluding the new values entered by the end user.

Passing information from the task window to an XML
file was a slightly complicated procedure. A new class
was developed called PassWindowReader?> which is able
to extract all useful data off of a task window and store
them in an XML file with the help of another very help-
ful characteristic found in Java, the Java logging API?®. For

The GridBagConstraints class specifies constraints for components that
are laid out using the GridBagLayout class. http://java.sun.com/
j2se/1.5.0/docs/api/java/awt/GridBagConstraints.html

see Appendix N for full Java code

The logging APl is part of ]2SE as of ]DK 1.5, and it ships with the JDK.
It is designed to let a Java program, servlet, applet, EJB, etc. produce
messages of interest to end users, system administrators, field engi-
neers, and software developers. Especially in production situations,
where things can’t be run in a debugger, or if doing so masks the prob-
lem that is occurring (because it is timing related, for example), such
logs are frequently the greatest (and sometimes the only) source of
information about a running program.
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that reason a Logger?” and a Handler?® were utilized. The
Logger was correctly set both in terms of syntax and log-
ging level (amount of information to be logged) and the
Handler was instructed to export all logged messages to a
specific .xml file called RISAlog.xml. Finally, a listener was
introduced to each window’s Apply button, which would
pass all the information included in the current window to
any tool that could handle and extract this XML data set
(e.g the Logger).

What still needs to be finished is the output XML syntax
of the Logger, containing the parameters of the task the
end-user is using in a format compatible to the SAS XML
parser. This can be done by tweaking the current XML
logger used. The optimized XML logging system will be
added to the new RISA configuration shortly.

A Logger object is used to log messages for a specific system or appli-
cation component. Loggers are normally named, using a hierarchical
dot-separated namespace. Logger names can be arbitrary strings, but
they should normally be based on the package name or class name of
the logged component, such as java.net or javax.swing. http://java.
sun.com/j2se/1.5.0/docs/api/java/util/logging/Logger.html

A Handler object takes log messages from a Logger and exports them.
It might for example, write them to a console or write them to a file, or
send them to a network logging service, or forward them to an OS log
and so on. http://java.sun.com/j2se/1.5.0/docs/api/java/util/
logging/Handler.html

38



3.1 THE NEW RISA PARAMETER GUI

3.1.5 Architecture visualization

A good way to visualize a system’s architectural blueprints
in software engineering is to utilize the UML (Unified Mod-
eling Language)?*®. UML data models provide an overview
of the system architecture and element interconnections
(e.g class interconnections), which offers a very helpful in-
sight of the overall system. For that reason a project UML
diagram was constructed (Figure 3.11) which depicts the
project class” interconnections. On this diagram you can
see how classes depend on each other by calling one an-
other while the code is executed. Also you can see which
classes depend on the LayoutPane interface. That way you
can get a good idea of the way all classes are linked with
each other which gives a good overview of the project’s
source code architecture.

29 The Unified Modeling Language (UML) is a standardized general-
purpose modeling language in the field of software engineering. It
is used to specify, visualize, modify, construct and document the ar-
tifacts of an object-oriented software intensive system under develop-
ment. UML offers a standard way to visualize a system’s architectural
blueprints, including elements such as programming language state-
ments and so on
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By the end of the placement period, a new Graphical User
Interface was produced for manipulating all the SAS tasks
that are available via the RISA service. The new RISA pa-
rameter GUI was built with simplicity, practicallity and re-
liability in mind, making it easier for the end user to con-
trol all the parameters and tasks provided in RISA. Since
RISA will substitute SAS soon, developing a practical and
easy to use parameter GUI was a crucial step for helping
RISA evolve into the next standard for the X-ray astronomy
community which utilizes XMM-Newton data for scientific
research and analysis.

3.2.1 Scientific importance

Apart from developing a new parameter GUI for the RISA
application, which improved its usability, the current the-
sis work gave RISA another strong feature: flexibility. The
new GUI was developed in such a way that enables RISA to
dynamically produce any kind of SAS task GUI, as long as
a corresponding .Iyt and .par file is provided for generating
the new task’s GUIL So once a new task is developed and
implemented in SAS, the corresponding RISA application
will be able to automatically generate the new task GUI
on the fly, without the need of any alterations or patches
to the actual RISA source code, just by gaining read-only
access to the new task’s corresponding .Iyt and .par file.

Given the flexibility and the significant improvement of
the actual parameter GUI which makes RISA very user
friendly, RISA is constantly gaining ground among the as-
tronomical / astrophysical X-ray research community. This
combined with the advanced technologies RISA utilizes
(client-server interface, GRID technology, multiplatform and
architecture-independent application etc) makes RISA a very
appealing solution for X-ray astronomers / astrophysicists.
It is also a very appealing concept for other applications to
follow, proving that web-technologies in combination with
the power of object-oriented programming languages like
Java and advanced technologies like GRID computing can
bring exquisite results such as very powerful applications
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working under low tech hardware, low bandwidth Inter-
net connections but delivering high quality results never-
theless.

Therefore, while this thesis project is far from being con-
sidered a world class breakthrough in software technology,
it is a valuable component greatly improving the usabil-
ity of a largely growing and very promising astrophysical
application.

3.2.2  Hardware technology used

The entire thesis code was developed under Linux using
low end hardware. In particular the main tool of work was
an affordable Asus EeePC 9oo netbook with the following
specs: Intel Celeron gooMHz CPU, 1Gb RAM, 8Gb Solid
State Disk, Intel GMA 950 GPU operating under Xandros
Linux Light3° OS.

Despite the low end hardware technology included in
this particular type of personal computers, the processing
power was more than enough for the job. For that reason
this thesis can also be considered as a technological demon-
stration of the ability to produce very satisfactory results
using high end software technology combined with low
end hardware technology which is nowadays considered
satisfactory mainly for surfing the internet (ASUS calls the
EeePC a "mobile Internet device”).

3.2.3 Software technology used

The entire thesis source code was developed using open-
source software tools. As stated above, the OS used was
a Debian based distribution of Linux. The IDE (Integrated
Development Environment) used was Eclipse3' Ganymede
3.4. The [VM (Java Virtual Machine) runtime used was the
one included in the /DK (Java Developer’s Kit) 1.5.0.

Debian-based OS developed by the Xandros company
www.xandros.com
www.eclipse.org
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Furthermore, apart from the technical side, open-source
software was also used for the documentation of the thesis
work. IXIEX3* was used for typesetting the text, Texmaker33
was used for writing the thesis text, Ubuntu349.04 was the
OS under which the documentation part was realized.

Therefore this thesis also underlines the importance of
open-source Operating Systems and software tools. A good
example of this is the fact that Eclipse and Netbeans3> are
dominant in the developers” world, major technology / re-
search centres like ESAC use Linux for all the desktops
and servers on site, [&TEXis widely used for documenting
scientific or technological research results in universities
and research centres and so on.

Sophisticated open-source software allows users and de-
velopers to make use of all the available resources such as
CPU power and RAM quantity in a very efficient way. An
example which proves the dominance of Unix-based Op-
erating Systems is the fact that any Windows Vista 32bit
version has a 3Gb RAM max limit (64bit advanced ver-
sions like Vista Business can support up to 128Gb of RAM),
Windows 7 32bit version has a 4Gb RAM max limit (64bit
versions can support up to 192Gb of RAM)3®. Linux dis-
tributions face a similar restriction unless the end-user in-
stalls the Physical Address Extension (PAE) aware kernel3”,
which is a very simple and straightforward procedure if
you use apt-get or similar package managers. That way
a 32bit OS can actually address and handle its RAM like
64Bit OSs do hence overcoming all RAM limitations.

32 I&IEXis a document markup language and document preparation sys-
tem for the TeX typesetting program. It is most widely used by math-
ematicians, scientists, engineers, philosophers, economists and other
scholars in academia and the commercial world, and other profession-
als.

33 Texmaker is a cross-platform open source AIEXeditor that integrates
many tools needed to develop documents with IATEX, in just one appli-
cation. http://www.xmlmath.net/texmaker/

34 www.canonical.com

35 www.netbeans.org

36 More information at http://news.softpedia.com/news/
Windows-7-Maximum-Supported-RAM-192-GB-RAM-119101.shtml

37 More information at
http://www.cyberciti.biz/faq/ubuntu-linux-4gb-ram-limitation-solution/
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3.2.4 Remaining work

By the end of the traineeship period, the development of
the source code of the project was almost complete with
only a few minor details to be taken care of. Once the
coding was finished, there were a few ideas about further
improving the final product. They were originally sched-
uled to be implemented within the next few months after
the end of the traineeship period before or while working
on the documentation of the thesis project.

Due to an unfortunate incident in mid-2009, the thesis
work saved in the author’s computers and backup hard-
ware was lost since all computer hardware was stolen. This
led to a major delay in the completion of the project.

This major delay led to documenting the thesis work
based on very few resources like a few screenshots of the
final product, non-functional pieces of Java code and so on
while following a long and time-consuming procedure of
gathering every lost piece of information again. Further-
more, given the fact that a very satisfactory postgraduate
opportunity came up, starting on March 2010, the time re-
maining in order to improve or expand any features of the
thesis product was very little making it very difficult to im-
plement all the planned improvements and new features.

Some of the improvements that are required in order for
the final product to be considered complete:

1 Complete the XML logging system so that it will pass
all the necessary information to an .xml log file fol-
lowing the XML syntax required by the SAS parser
in order to process the document correctly.

2 Deal with the GUI window contents refresh bug. Some
widgets are visible only after refreshing the window
contents more than once. — Solution: The window
contents should be refreshed at least once right after
the frame being generated.

3 Deal with the window frame decoration bug. The
first time any task window pops up, the window
frame decoration follows the Operating System’s theme
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colours and style. Normally the frame decoration is
standard and independent of the OS theme colours
and style. — Solution: Unknown for the time being.

4 Deal with the frame default dimensions bug. Some
times frames appear smaller or much bigger instead
of being adjusted on the frame contents. — Solution:
Force the frame to be resized depending on the win-
dow contents.

5 Deal with the RISA tree mouse listener improvement.
For the time being whenever the cursor is situated on
a task leaf, any mouse button will trigger the action of
the task window to pop up. —Solution: Set the mouse
listener trigger to work only when left-clicking on the
leaf once (or twice depending on the end-users’ pref-
erence).

New features that should be implemented to the final
product:

1 Add a (possibly numbering) sequence leading the
end user through the correct steps before proceeding
to requesting certain SAS products3®.

2 Add explanatory notes right next to each task leaf on
the task tree. That way a new or inexperienced user
will know what each task is capable of.

3 Add explanatory pop up tabs of each widget’s ele-
ments, a very helpful feature for new SAS users who
haven’t read the SAS manual extensively yet and a
good reminder for the experienced SAS users.

3.2.5 Lessons learned

The overall experience of developing this thesis which in-
cluded working at the European Space Agency on a soft-

Each XMM-Newton data set needs to be processed using some partic-
ular preparatory SAS tasks before it can be considered ready for sci-
entific analysis. Therefore there should be some kind of guide leading
the inexperienced user through the first few preparatory steps before
proceeding to any kind of scientific analysis. This can be done by
following a numbered pattern or possibly different techniques which
indicate the correct task sequence that has to be followed before pro-
ceeding to any other tasks which conduct analysis and data extraction.
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ware based project, trying to develop part of an astrophys-
ical application, was more than just didactic. It involved
several new concepts and ways of work such as learning an
object oriented programming language in a very tight time-
frame, working independently, working on a multinational
professional (i.e non academic) environment, improvement
of proactive skills, communication skills and working on a
multidisciplinary field.

From the programming point of view, new knowledge
on object oriented programming and particularly in Java
was acquired.

A new way of thinking was also acquired, leading to ac-
quiring a broader technological spectrum and a deeper un-
derstanding of software engineering mentality.

From the working methodology point of view, a more in-
dependent way of working and thinking was developed by
extracting and validating information and knowledge from
various sources whenever needed as well as experimenting
on and testing new techniques with little or no guidance
from the tutors.

Overall the knowledge obtained and the experience ac-
quired throughout the process of developing this thesis
contributed to a deeper understanding of different fields
such as software engineering and astronomy, as well as ac-
quiring a more liberal way of thinking.
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SAS TASKS XML FILE

<?xml version="1.0" encoding="UTF-8"7?>

<BODY>

<Workflow value="BASIC”>

<Task level="Observation”>odfingest</Task>
<Task level="Observation”>nodfingest</Task>
<Task level="Observation”>cifbuild</Task>
<Task level="Observation”>odffix</Task>
<Task level="Observation”>attmove</Task>
<Task level="Observation”>atthkgen</Task>
<Task level="Observation”>attbin</Task>
<Task level="Observation”>attfilter</Task>
<Task level="Observation”>hkgtigen</Task>
<Task level="Observation”>attcalc</Task>
<Task level="Observation”>odfcheck</Task>
<Task level="Observation”>attcheck</Task>
<Task level="Observation”>hkstrip</Task>
<Task level="Observation”>hkauxplot</Task>
</Workflow>

<Workflow value="PN">

<Task level="Observation”>epchain</Task>
<Task level="Observation”>epreject</Task>
<Task level="Observation”>eposcorr</Task>
<Task level="Observation”>epauxcomb</Task>
<Task level="Observation”>epframes</Task>
<Task level="Observation”>epevents</Task>
<Task level="Observation”>epexposure</Task>
<Task level="Observation”>epproc</Task>
<Task level="Observation”>epiclccorr</Task>
</Workflow>

<Workflow value="MOS">

<Task level="Observation”>emchain</Task>
<Task level="Observation”>emframes</Task>
<Task level="Observation”>emeventsproj</Task>
<Task level="Observation”>emevents</Task>
<Task level="Observation”>emenergy</Task>
<Task level="Observation”>emdiag</Task>
<Task level="Observation”>embadpixfind</Task>
<Task level="Observation”>emproc</Task>
</Workflow>
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SAS TASKS XML FILE

<Workflow value="EPIC">

<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
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level="Instrument”>emldetect</Task>
level="Instrument”>epatplot</Task>
level="Instrument”>ebadpixupdate</Task>
level="Instrument”>badpixfind</Task>
level="Instrument”>gtimerge</Task>
level="Instrument”>eboxdetect</Task>
level="Instrument”>arfgen</Task>
level="Instrument”>eexpchipmap</Task>
level="Instrument”>esplinemap</Task>
level="Instrument”>rmfgen</Task>
level="Instrument”>backscale</Task>
level="Instrument”>edetect_chain</Task>
level="Instrument”>especget</Task>
level="Instrument”>eregionanalyse</Task>
level="Instrument”>etimeget</Task>
level="Instrument”>echeckregion</Task>
level="Instrument”>eexpmap</Task>
level="Instrument”>lccorr</Task>
level="Instrument”>specadd</Task>
level="Instrument”>movecalc</Task>
level="Instrument”>lcplot</Task>
level="Instrument”>gtialign</Task>
level="Instrument”>ewavelet</Task>
level="Instrument”>evalcorr</Task>
level="Instrument”>especplot</Task>
level="Instrument”>esensmap</Task>
level="Instrument”>emask</Task>
level="Instrument”>elcplot</Task>
level="Instrument”>efftplot</Task>
level="Instrument”>inthist</Task>
level="Instrument”>implot</Task>
level="Instrument”>evarimgen</Task>
level="Instrument”>esrcselect</Task>
level="Instrument”>esrcmerge</Task>
level="Instrument”>esrcfetch</Task>
level="Instrument”>esources</Task>
level="Instrument”>esky2det</Task>
level="Instrument”>emosaic</Task>
level="Instrument”>ekstest</Task>
level="Instrument”>dpssflag</Task>
level="Instrument”>evproject</Task>
level="Instrument”>elcbuild</Task>
level="Instrument”>region</Task>
level="Instrument”>colimplot</Task>
level="Instrument”>evigweight</Task>
level="Instrument”>esensitivity</Task>
level="Instrument”>econvolverprep</Task>
level="Instrument”>sensitivity</Task>
level="Instrument”>flspec</Task>
level="Instrument”>f1lmask</Task>
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<Task level="Instrument”>srcdisplay</Task>
<Task level="Instrument”>backcorr</Task>
</Workflow>

<Workflow value="RGS”">

<Task level="Observation”>rgsoffsetcalc</Task>
<Task level="Observation”>rgsbkgmodel</Task>
<Task level="Observation”>rgsbkgmodelTest</Task>
<Task level="Observation”>rgsevconvert</Task>
<Task level="Instrument”>rgsspectrum</Task>
<Task level="Instrument”>rgssources</Task>
<Task level="Instrument”>rgsrmfgen</Task>
<Task level="Instrument”>rgsmcrgen</Task>
<Task level="Instrument”>rgsregions</Task>
<Task level="Instrument”>rgslinepos</Task>
<Task level="Observation”>rgsframes</Task>
<Task level="Instrument”>rgsfluxer</Task>
<Task level="Observation”>rgsfilter</Task>
<Task level="Observation”>rgsevents</Task>
<Task level="Observation”>rgsenergy</Task>
<Task level="Observation”>rgscombine</Task>
<Task level="Observation”>rgsbadpix</Task>
<Task level="Instrument”>rgsspecplot</Task>
<Task level="Instrument”>rgsimplot</Task>
<Task level="Observation”>rgsauxtable</Task>
<Task level="Observation”>rgsangles</Task>
<Task level="Observation”>rgssuperrmf</Task>
<Task level="Observation”>rgsproc</Task>
<Task level="Instrument”>rgslccorr</Task>
<Task level="Observation”>rgsprods</Task>
<Task level="Observation”>htrframes</Task>
</Workflow>

<Workflow value="OM">

<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task
<Task

level="Observation”>omthlcplot</Task>
level="Observation”>omgrismplot</Task>
level="0Observation”>omflatindex</Task>
level="Observation”>omcomb</Task>
level="0Observation”>omthconv</Task>
level="Observation”>omsrclistcomb</Task>
level="Observation”>omregion</Task>
level="Observation”>omprep</Task>
level="Observation”>ommosaic</Task>
level="Observation”>ommodmap</Task>
level="0Observation”>ommag</Task>
level="Observation”>omlcbuild</Task>
level="Observation”>omgrism</Task>
level="Observation”>omgprep</Task>
level="0Observation”>omflatgen</Task>
level="0Observation”>omflatfield</Task>
level="0Observation”>omfastshift</Task>
level="0Observation”>omfastflat</Task>
level="0Observation”>omdrifthist</Task>
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<Task level="Observation”>omdetect</Task>
<Task level="Observation”>omcosflag</Task>
<Task level="Observation”>omatt</Task>
<Task level="Observation”>omphkgen</Task>
<Task level="Observation”>omslewchain</Task>
<Task level="Observation”>omsource</Task>
<Task level="Observation”>omichain</Task>
<Task level="Observation”>omgsource</Task>
<Task level="Observation”>omgchain</Task>
<Task level="Observation”>omfchain</Task>
<Task level="Observation”>rudiframetime</Task>
<Task level="Observation”>movecalc</Task>
<Task level="Observation”>1cplot</Task>
<Task level="Observation”>gtialign</Task>
<Task level="Observation”>implot</Task>
<Task level="Observation”>colimplot</Task>
<Task level="Observation”>srcdisplay</Task>

</Workflow>

<Workflow value="GENERAL">
<Task level="Instrument”>merge</Task>
<Task level="Instrument”>evselect</Task>
<Task level="Instrument”>dstoplot</Task>
<Task level="Instrument”>dsplot</Task>
<Task level="Instrument”>badpix</Task>
<Task level="Instrument”>phasecalc</Task>
<Task level="Instrument”>tabgtigen</Task>
<Task level="Instrument”>orbit</Task>
<Task level="Instrument”>colsmooth</Task>
<Task level="Instrument”>asmooth</Task>
<Task level="Instrument”>calview</Task>
<Task level="Instrument”>timeappend</Task>
<Task level="Instrument”>evlistcomb</Task>
<Task level="Instrument”>statsget</Task>

</Workflow>

<Workflow value="Thread”>

<Task level="Observation”>epic_event_thread</Task
>
<Task level="Instrument”>epic_lightcurve_thread</
Task>
<Task level="Instrument”>epic_spectrum_thread</
Task>
<Task level="Instrument”>epic_edetectchain_thread
</Task>
<Task level="Instrument”>epic_analysis_thread</
Task>
<Task level="Observation”>rgs_thread</Task>
<Task level="Observation”>epic_slew_thread</
Task>
</Workflow>
</BODY>
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package layoutCreator;

import java.util.ArrayList;

import java.util.Collections;

import java.util.HashMap;

import java.util.Iterator;

import java.util.List;

import org.jdom.Document;

import org.jdom.Element;

import org.jdom.input.DOMBuilder;

import org.jdom.input.SAXBuilder;

import com.sun.org.apache.xerces.internal.parsers.
DOMParser;

public class TaskParser {

SAXBuilder builder;
Document doc;

Element xmlRootElement;
static Element child;
static Element ch;
static Element root;
static Element childe;

private HashMap<String,List<String>> _myMap = new
HashMap<String,List<String>>(); //Create a
HashMap containing a mapping of 2 types of
elements: a string and a list of strings

public void readXMLFile(String file)

{

System.out.println(”Reading ”);
file = “SASData_v2.xml”; //Set the file that’s
about to be parsed
DOMBuilder builder = new DOMBuilder();
DOMParser parser = new DOMParser();

// Read the entire document into memory
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TASKPARSER.JAVA

try {
parser .parse(file);
org.w3c.dom.Document domDoc = parser.
getDocument () ;
org.jdom.Document jdomDoc = builder.build
(domDoc) ;

Element root = jdomDoc.getRootElement() ;

final List<?> allChildren = root.
getChildren(); //Create a list of all
the parsed words

Iterator<?> itr = allChildren.iterator();
//Add an iterator to allChildren

while (itr.hasNext())
{

List<String> taskList =new Arraylist<
String>();

Element child = (Element) itr.next(); //
Return the next element

child.getAttributeValue(”value”); //Get
each workflow name

final List<?> childe = child.getChildren
(); //Add each workflow name to childe

Iterator<?> it = ((List<?>) childe).
iterator(); //Add an iterator to
childe

while (it.hasNext())
{
Element ch = (Element) it.next(); //
Return the next element
ch.getText(); //Get each task name
ch.getAttributeValue(”level”); //Get
the task level (Observation or
Instrument)
taskList.add(ch.getText()); //Add the
task name to taskList
Collections.sort(taskList); //Sort
taskList by alphabetical order
System.out.println(”Tasks “+ch.getText

0 )
}

_myMap.put(child.getAttributeValue(”value
”) ,taskList); //Add each workflow and
its corresponding tasks in the HashMap

}

}

catch (Exception e) {
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}

TASKPARSER.JAVA

}
}

public HashMap<String,List<String>> getInfo ()

{
System.out.println(”My Map: ”“+_myMap);
return _myMap; //Return the contents of _myMap

}
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import java.awt.Color;

import java.awt.Dimension;

import java.awt.event.MouseAdapter;

import java.awt.event.MouseEvent;

import java.util.HashMap;

import java.util.List;

import javax.swing.ImageIcon;

import javax.swing.JFrame;

import javax.swing.JRootPane;

import javax.swing.JScrollPane;

import javax.swing.JTree;

import javax.swing.UIManager;

import javax.swing.event.TreeSelectionListener;
import javax.swing.tree.DefaultMutableTreeNode;
import javax.swing.tree.MutableTreeNode;

import javax.swing.tree.TreeSelectionModel;
import layoutCreator.LYTReader;

import layoutCreator.TaskParser;

public class TaskTree {

DefaultMutableTreeNode parent = null;
static JTree tree = null;

public TaskTree()
{
//Read the parsed info
TaskParser myParse = new TaskParser();

myParse.readXMLFile(”SASData_v2.xml”);

//Create a tree, tree nodes and a frame

DefaultMutableTreeNode basic = new
DefaultMutableTreeNode(”BASIC”);

DefaultMutableTreeNode nBasic;

DefaultMutableTreeNode pn = new
DefaultMutableTreeNode(”"PN");
DefaultMutableTreeNode nPn;
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DefaultMutableTreeNode mos = new
DefaultMutableTreeNode("MO5”);
DefaultMutableTreeNode nMos;

DefaultMutableTreeNode epic = new
DefaultMutableTreeNode(”EPIC”);
DefaultMutableTreeNode nEpic;

DefaultMutableTreeNode rgs = new
DefaultMutableTreeNode("RGS”);
DefaultMutableTreeNode nRgs;

DefaultMutableTreeNode om = new
DefaultMutableTreeNode("OM");
DefaultMutableTreeNode nQOm;

DefaultMutableTreeNode gen = new
DefaultMutableTreeNode ("GENERAL") ;
DefaultMutableTreeNode nGen;

DefaultMutableTreeNode thread = new
DefaultMutableTreeNode(”THREAD") ;
DefaultMutableTreeNode nThread;

//Create a HashMap containing a mapping of 2
types of elements: a string and a list of
strings

final HashMap<String,List<String>> info =
myParse.getInfo();

//Extract each workflow separately
for (int ¥k = 0 ; k < info.get(”BASIC”).size()
5 k++4)
{
nBasic = new DefaultMutableTreeNode(info.get
("BASIC”) .get(k));

basic.add(nBasic);
}
for (int k = 0o ; k < info.get(”"PN”).size() ; k
++)
{

nPn = new DefaultMutableTreeNode(info.get(”
PN”).get(k));

pn.add(nPn);

}

for (int k = 0 ; k < info.get("MOS").size() ;
k++)

{
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nMos = new DefaultMutableTreeNode(info.get
("MO5”) . get(k));
mos.add(nMos) ;

}
for (int k = 0 ; k < info.get(”EPIC”).size() ;
k++)
{
nEpic = new DefaultMutableTreeNode(info.
get ("EPIC”) .get(k));
epic.add(nEpic);
}
for (int k = o ; k < info.get(”"RGS”).size() ;
k++)
{
nRgs = new DefaultMutableTreeNode(info.get
("RGS”) .get(k));
rgs.add(nRgs);
}
for (int ¥k = 0 ; k < info.get('OM”).size() ; k
++)
{
n0m = new DefaultMutableTreeNode(info.get
("OM7) . get(k));
om.add(n0m);
}
for (int k = o ; k < info.get(”"GENERAL").size
() 5 k++)
{
nGen = new DefaultMutableTreeNode(info.
get ("GENERAL"”) .get (k) ) ;
gen.add(nGen);
}
for (int k = 0 ; k < info.get(”Thread”).size()
; k++4)
{
nThread = new DefaultMutableTreeNode(info
.get(”Thread”).get(k));
thread.add(nThread);
}

//Build the tree and add the extracted data in it
parent = new DefaultMutableTreeNode(”SAS tasks”,
true) ;
parent .add(basic);
parent .add(pn);
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parent .add(mos);
parent.add(epic);
parent.add(rgs);
parent.add(om);
parent.add(gen);
parent.add(thread);

//Improve the looks of the window containing the
tree

tree = new JTree(parent);

UIManager.put(”Tree.line”, Color.GREEN);

UIManager.put(”Tree.openlcon” ,new ImageIcon(”
config/postM.png”));

tree.putClientProperty(”JTree.lineStyle”,
Horizontal”);

tree.updateUI();

”

//Create a frame
final JFrame frame = new JFrame(”RISA”);

frame.add(tree);
frame.setDefaultCloseOperation(JFrame.
EXIT_ON_CLOSE);
frame.setLocationRelativeTo(null);
Dimension minimumSize = new Dimension();
minimumSize.setSize(180,210);
frame.setUndecorated(true);
frame.getRootPane().setWindowDecorationStyle(
JRootPane.FRAME);
frame.setMinimumSize(minimumSize);
frame.pack();
frame.setVisible(true);
frame.setlLocale(new java.util.Locale(”en”

us));

”

//Create a scrollbar whenever needed
JScrollPane scrollPane = new JScrollPane();
scrollPane.getViewport().add(tree);
frame.add(scrollPane);

//Mouse listener
tree.addMouselListener(new MouseAdapter() {
public void mouseClicked(MouseEvent e) {
doMouseClicked(e);
}

¥

//Create a main and instruct it to ”“read” the
ListenerTest class




TASKTREE.JAVA

157| public static void main(String[] args) {
159 new TaskTree();
161 }

163| //Mouse listener function. It which will give
output only when a tree leaf is clicked with
any mouse button

/*Possible improvement: Change this to ”left
mouse button only”.x/

165 static void doMouseClicked(MouseEvent e) {

167 DefaultMutableTreeNode node = (
DefaultMutableTreeNode)
tree.getLastSelectedPathComponent();

169

if (node == null) return;
171

Object nodeInfo = node.getUserObject();
173

if (node.isLeaf()) {
175

//Read and show the windows (based on the
lyt and .par files of SAS) corresponding
to each SAS task
177 LYTReader reader = new LYTReader();
179 boolean flag = reader.open(nodeInfo.
toString());

if (flag)

181 {
reader.parse();
183 }
185 reader .show();
187 }
}

189| }
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package sasTask;

import
import
import
import

import
import
import

java
java
java
java

.util.
.util.

.util

HashMap;
TreeMap;

.logging.Level;
.util.

logging.Logger;

org.w3c.dom.Node;
org.w3c.dom.NodeList;
org.apache.xerces.parsers.x;

public class Params { //This class parses all the
info included in each .par file
private TreeMap<String, String> params = null;

private HashMap<String,String> mandatoryParams =
new HashMap<String,String>();
private HashMap<String,String> _paramType = new
HashMap<String, String>();

public Params()

{

params
Constructs a new, empty map of strings,
sorted according to the keys’ natural order

}

new TreeMap<String,String>(); //

public TreeMap<String,String> readSASParam(String
SASTask)
{
String file = (”config/”+SASTask+”.par”); //
Load the .par file
//Initiate parsing
DOMParser parser = new DOMParser(); //Xerces—
specific parser class

try {
// Read the entire .par file into memory
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parser.parse(file.toString());

org.w3c.dom.Document domDoc = parser.
getDocument () ;

params = new TreeMap<String,String>(); //
Constructs a new, empty map of strings,
sorted according to the keys’ natural
order containing the parameters of each

par

NodeList nodes = domDoc.getElementsByTagName(

"PARAM”); //Returns a NodeList of all the
Elements in document order with a given
tag name (PARAM) and are contained in the
document

for (int i = 0; i < nodes.getlLength(); i++) {

Node element = (Node) nodes.item(i);
String attribute ="";
if (element.getAttributes().
getNamedItem(”default”) == null)
attribute = 7”7,
else

attribute = element.getAttributes().
getNamedItem(”default”).
getNodeValue() ;

params.put(element.getAttributes().
getNamedItem(”id”).getNodeValue(),
attribute);

if (element.getAttributes().getNamedItem

("mandatory”) != null)
mandatoryParams.put(element.

getAttributes() .getNamedItem(”id”).

getNodeValue() ,”true”); //Add the
values ”“element+attributes+id+
idvalue” and ”“true” to the
mandatoryParams HashMap
else
mandatoryParams.put(element.

getAttributes() .getNamedItem(”id”).

getNodeValue() ,”false”); //Add the
values ”“element+attributes+id+
idvalue” and ”"false” to the
mandatoryParams HashMap

_paramType.put(element.getAttributes() .
getNamedItem(”id”).getNodeValue(),
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element.getAttributes() .getNamedItem(
"type”).getNodeValue());

Logger.getLogger(”"RISAWS”) .info (”id=" +
element.getAttributes() .getNamedItem(
”7id”) .getNodeValue()

”

+ default=" + attribute);

} catch (Exception e) { //It indicates a
wrong format or validity error
Logger.getLogger(”"RISAWS”) .log(Level.SEVERE
,file + 7 is not valid. 7 ,e.getMessage()
); //Log the error encountered in the
par file and print it in the RISAWS

7

}

return params;

}

public void setParam(String param, String value)
{
Logger.getLogger(”RISAWS”) .info(”param ”+param
+ 7 value ”"+value); //Log each parameter and
its value
params .put(param, value); //Store each
parameter and its default value to the
TreeMap

}

public TreeMap<String,String> getParam()

{

return params; //Return the parameters saved in
the TreeMap

}

public String getType(String param)

{

return _paramType.get(param); //Return the type
of parameters saved in the HashMap

}

public boolean isMandatory(String param)

{

String mandatory = mandatoryParams.get(param);
//Extract the mandatoryParams parameters
if (mandatory == "true”)

{
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return true;

}

else
return false;
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package sasTask;

import java.util.Iterator;
import java.util.TreeMap;

public class Tasks {
private Params _params = null;
private TreeMap<String, Params> _tasksMap = null;
private TreeMap<String,String> _levels = null;

public Tasks ()
{
_params = new Params(); //Calls the Params
method of Params.java
_tasksMap = new TreeMap<String, Params>(); //
Constructs a new TreeMap containing a string
and the Params class output
_levels = new TreeMap<String,String>(); //
Constructs a new, empty map, sorted
according to the keys’ natural order

}

public Params getTasks(String task)

{

return _tasksMap.get(task); //Returns the task
that’s saved in the _tasksMap.

}

public TreeMap<String,Params> getTasks()

{

return _tasksMap; //Returns the _tasksMap
containing all the tasks
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public void readParams(String taskName)

{
}

_params.readSASParam(taskName);

public void printInfo()
{

Iterator<?> myWorkflowIterator = _tasksMap.
keySet () .iterator(); //Iterate the keys of
the _tasksMap TreeMap

while (myWorkflowIterator.hasNext()) { //For all

the elements included in the _tasksMap
String entry = (String) myWorkflowIterator.
next () ;
System.out.println(”TASKS: “+entry); //Print
each element of the _tasksMap

}
}

public void setTask(String task)
{

_tasksMap.put(task,_params); //Associate the
tasks included in the _tasksMap with the
parameters included in the _params

_params = new Params();

}

public void setLevel(String task,String level)
{
_levels.put(task, level); //Associate the tasks
included in the _tasksMap with a level

}

public void append(Tasks task)
{
Iterator<?> myWorkflowIterator = task.getTasks
() .keySet () .iterator(); //Iterate the tasks
while (myWorkflowIterator.hasNext()) { //For all
the tasks
String entry = (String) myWorkflowIterator.
next () ;
_tasksMap.put(entry, task.getTasks().get(
entry)); //Associate each value with an
iterator key

Iterator<String> levelsIt = task._levels.keySet
() .iterator(); //Iterate the levels

while (levelsIt.hasNext()) //For all the keys
contained in the _levels
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String entrylevel = (String) levelsIt.next();

_levels.put(entrylLevel,task._levels.get(
entryLevel)); //Associate each value with
an iterator key

}
}

public void filter(String level) {

Iterator<String> myLevellterator = _levels.
keySet () .iterator();
while (myLevelIterator.hasNext()) {
String taskLevel = (String) myLevelIlterator.
next () ;

if (!_levels.get(taskLevel).equals(level)) //
If the iterated string in _levels is not
equal to a level
_tasksMap.remove(taskLevel); //Remove this
particular string
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package layo

import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import java.
import javax

import javax.
import javax.
import javax.
import javax.

utCreator;
awt.BorderLayout;
awt.Component;
awt.GridBagConstraints;
awt.event.ActionListener;
io.BufferedReader;
io.FileReader;
io.I0Exception;
util.ArraylList;
util.Iterator;

util.List;

util.TreeMap;
util.regex.Matcher;
util.regex.Pattern;
awt.event.ActionEvent;
awt.event.ItemEvent;
awt.event.ItemListener;
.swing.BorderFactory;
swing.JButton;
swing.JCheckBox;

swing. JFrame;
swing.JScrollPane;

import sasTask.Params;
import sasTask.Tasks;

public class LYTReader{

private

null;
_in;
true;

JFrame _frame
BufferedReader
boolean _ok
static int i;

boolean _pageFlag = false;
private JButton jButton = null;
private JButton

jButtonl null;
public String s = null;

private
private
private
private
private

static final long serialVersionUID
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private List<LayoutPane> _framelist = new
ArrayList<LayoutPane >();

private List<BuildPanel> _choiceList = new
ArrayList<BuildPanel >();

private List<BuildPanel> _enablelList = new
ArrayList<BuildPanel >();

private List<BuildParameter> _ParamList = new
ArraylList<BuildParameter >();

List<String> _result = new ArrayList<String>();

private String inputLine = null;

LayoutPane _layout = null;

private Tasks _task = null;
private Params _params = null;

private String windowName;

public LYTReader()

{
super () ;
initialize();
i=o0;

}

private void initialize() {

}

public boolean open(String fileName)

{
//Read the .lyt and .par files

try {

in = new BufferedReader(new FileReader(”
config/”+fileName+”.1yt”)); //Read the
lyt file named ”filename”

_task = new Tasks();

windowName = fileName; //Where "filename” is
actually the name of the task the end—user
chooses

_task.readParams(fileName);

_task.setTask(fileName);

_task.setLevel(fileName, “observation”); //
Task level ”observation” (see Appendix A)

TreeMap<String,String> paramsHM = null;

_params = _task.getTasks(fileName);

paramsHM = _params.getParam(); //Read the
par file default parameter values
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System.out.println(”paramsHM “+paramsHM);

Iterator<String> myTaskIterator = paramsHM.
keySet () .iterator(); //Iterate all default
parameter values
while (myTaskIterator.hasNext()) {
System.out.println(”"PARAMS “"+myTaskIterator
.next());

}

return true;
} catch (IOException e) {
System.out.println(”ERROR Reading Layout file
V/);

return false;

¥
public void parselLine()
{
//parse each line of the .lyt file
boolean status = true;
try {
while (status){
inputLine = _in.readLine();
if (inputLine.trim().length() != o) //Omit

the blank lines
{
if (!readAgain(inputlLine)) //If there is
no comment in the line
{
breakup (inputLine); //Split the line
considering the regular expression
as one word

status = false;
else
status = true;
else
status = true;

}

} catch (IOException e) {
e.printStackTrace();

}
}

public void breakup(String inputLine) {
//Create a regular expression and search for it
through each line of the .lyt file
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String val = null;

_result.clear(); //Clear the List containing
regular expressions

String[] lineString = inputline.trim().split(”
"), //Split words by whitespaces

_result.add(lineString[o]); //Add the first
word of the parsed line to the List _result

System.out.println(” Result contents: "+_result)

4

String regex = "(\”.%\”)”; //This is a regular
expression recognizing “whatever(characters,
whitespaces, numbers)” as one word

Pattern regexp = Pattern.compile(regex);

Matcher matcher = regexp.matcher(inputLine);

matcher .matches () ;

if (matcher.find()) {
for (int j = 0; j < matcher.groupCount(); j

++) {

System.out.print ("]
17);

System.out.println() ;

7 7

+ matcher.group(j) +

(matcher.group(j));
val = (val.substring(1, val.length()—1));
//We trim the ” ” from the regular
expression found
_result.add(val); //Add the trimmed regular
expression to the List _result

val

}
}
else
{
if (lineString.length > 1) //If there is a
second word in the line we’re parsing
_result.add(lineString[1]); //then add the
second word to the _result

}

matcher.reset(); //reset the matcher in order
to look for the next regular expression

System.out.println(”Let’s see what we’'ve got
"+ _result);

private boolean readAgain(String inputLine) {
// Read the line again in order to find
comments (#) and ignore them
boolean status = false;
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if (inputLine.trim().length() != o) //If the
line is not blank
{

//Check for comments
String patternComment = " (#.x)”;
Pattern pattern = Pattern.compile(
patternComment) ;
Matcher matcher = pattern.matcher (inputlLine
)
status = matcher.matches(); //Comment
line found
if (status) {
System.out.println(”Comment line found —
ignore "
return true;

}

+ matcher.group());

}
return status;
}
public boolean parse()
{
boolean status = true;

parseline(); //Read the contents of each line
of the .lyt file , find the regular
expressions (and extract them), find the
comments (and ignore them)

if (_result.contains(”Parameter”))
status = parseParameter(); //If the line
contains the keyword Parameter then go to
the parseParameter method
else if (_result.contains(”Cards”))
status = parsePagedLayout(); //If the line
contains the keyword Cards then go to the
parsePagedLayout method
else if (_result.contains(”Frame”))
status = parseFramelLayout(); //If the line
contains the keyword Frame then go to the
parsePagedLayout method
else if (_result.contains(”Enable”))
status = parseEnablelayout(); //If the line
contains the keyword Enable then go to the
parseEnableLayout method
else if (_result.contains(”Choice”))
status = parseChoicelLayout(); //If the line
contains the keyword Choice then go to the
parseChoiceLayout method
else if (_result.contains(”Row”))
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status = parseRowLayout(); //If the line
contains the keyword Row then go to the
parseRowLayout method
else if (_result.contains(”Column”))
status = parseColumnLayout(); //If the line
contains the keyword Column then go to the
parseColumnLayout method
else if (_result.contains(”end”))

status = false; //If the line contains the
keyword end then break the loop
else {

System.out.println(”Layout keyword not
recognised:” + _result);

_ok = false;

return false;

}

return status;

}
private boolean parseColumnLayout() {
if (_layout == null) //If the _layout List is
null
{

_layout = new BuildPanel(”FIRST PANEL"); //
Create a new panel

}

System.out.println(”Creating Column Panel”);

BuildPanel panel = new BuildPanel(”Column”);
panel.setName ("Column”) ;
String tooltip = "TOOLTIP”+i;
panel.setToolTipText(tooltip);
_framelist.add(panel); //Add the panel to the
_framelist List

while (parse()) //While searching for keywords
(Parameter, Cards etc) in each line of
the .lyt
{
if (_ParamList.size() != o) //If the
_ParamList is not empty
//add a component to the panel, with
respect to the GridBagConstraints set
right below
{
GridBagConstraints gridBagConstraints =
new GridBagConstraints();
gridBagConstraints.gridx = o;
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gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraints.fill =
GridBagConstraints.BOTH;
panel.add(getBuildParameter(),
gridBagConstraints);
System.out.println (”"NUMBER OF COMPONENIS
"+ panel.getComponentCount());

System.out.println (”ITEM ADDED!!!”);
}

if (_frameList.size()==1) //If the _framelList
List contains one item
//add another item with respect to the
GridBagConstraints set right below
{
GridBagConstraints gridBagConstraints = new
GridBagConstraints() ;

gridBagConstraints.gridx = o0;
gridBagConstraints.gridy = GridBagConstraints
.RELATIVE;
gridBagConstraints.fill = GridBagConstraints.
BOTH;
System.out.println(”Adding the frame to the
current panel!!! 7+i);

_layout.add((BuildPanel)getFrame(),
gridBagConstraints); //Add the frame to
the _layout with respect to the
gridBagConstraints set right above

/%

* At this point, the size of _frameList
must be zero. That means that we have
finished with

* one nest.

*/

}
else
{

System.out.println(”Number of frames inside
_framelist "+_framelist.size());
BuildPanel last (BuildPanel) getFrame();
BuildPanel prev (BuildPanel) getFrame();

GridBagConstraints gridBagConstraints = new

GridBagConstraints() ;

gridBagConstraints.gridx = GridBagConstraints

.RELATIVE;

gridBagConstraints.gridy = o;
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gridBagConstraints.fill = GridBagConstraints.
BOTH;
prev.add(last,gridBagConstraints); //Add
the frame named ”last” to the frame
named “prev” with respect to the
gridBagConstraints set right above
_framelist.add(prev);

}
System.out.println(”Column Done!!!!”);
i++;
return _ok;

}

private boolean parseRowLayout() {
if (_layout == null) //If the _layout List is
null
{

_layout = new BuildPanel(”FIRST PANEL"); //
Create a new panel

}

System.out.println(”Creating Row Panel”);

BuildPanel panel = new BuildPanel(”Row”);
panel.setName ("Row”) ;
String tooltip = "TOOLTIP”+i;
panel.setToolTipText(tooltip);
_framelist.add(panel); //Add the panel to the
_framelist List

while (parse()) //While searching for keywords
(Parameter, Cards etc) in each line of
the .lyt

if (_ParamList.size() != o) //If the
_ParamList is not empty
//add a components to the panel, with
respect to the GridBagConstraints set
below
{
GridBagConstraints gridBagConstraints =
new GridBagConstraints();
gridBagConstraints.gridx 0,
gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
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gridBagConstraints.fill =
GridBagConstraints.BOTH;
panel.add(getBuildParameter (),
gridBagConstraints);
System.out.println(”"NUMBER OF COMPONENIS

"+ panel.getComponentCount());

System.out.println (”ITEM ADDED!!!”);
}

if (_frameList.size()==1) //If the _framelList
List contains one item
//add another item with respect to the
GridBagConstraints set below
{
GridBagConstraints gridBagConstraints = new
GridBagConstraints() ;

gridBagConstraints.gridx = o,
gridBagConstraints.gridy = GridBagConstraints
.RELATIVE;
gridBagConstraints.fill = GridBagConstraints.
BOTH;
System.out.println(”Adding the frame to the
current panel!!! 7+i);

_layout.add((BuildPanel)getFrame(),
gridBagConstraints);

/*

* At this point, the size of _frameList
must be zero. That means that we have
finished with

* one nest.

*/

}
else
{
System.out.println(”Number of frames inside
_framelList "+_framelist.size());
LayoutPane last = getFrame();

LayoutPane prev = getFrame();
GridBagConstraints gridBagConstraints = new
GridBagConstraints() ;

gridBagConstraints.gridx = o;

gridBagConstraints.gridy = GridBagConstraints
.RELATIVE;

gridBagConstraints.fill = GridBagConstraints.
BOTH;

prev.add((BuildPanel) last,
gridBagConstraints); //Add the frame
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named “last” to the frame named ”“prev”
with respect to the gridBagConstraints
set right above

_framelist.add(prev);

}
System.out.println(”Frame Done!!!!”);
i++;
return _ok;
}
private boolean parseChoiceLayout() {
if (_layout == null) //If the _layout List is
null

{
_layout = new BuildPanel(”FIRST PANEL"); //

Create a new panel

}

System.out.println(”New Choice Panel create!!”)

4

BuildPanel panel = new BuildPanel(_result.get
(1)); //Name the panel after the word
situated next to each ”"Choice” keyword in
the .lyt line

_choicelist.add(panel); //Add the panel to the
_choicelist List

_framelist.add(panel); //Add the panel to the
_framelist List

GridBagConstraints gridBagConstraints = new
GridBagConstraints();
gridBagConstraints.fill = GridBagConstraints.

VERTICAL;
gridBagConstraints.gridy = o;
gridBagConstraints.weightx = 1.0;
gridBagConstraints.gridx = o0;

//A JComboBox represents a drop down menu

panel.add(panel.getJComboBox(),
gridBagConstraints); //add each JComboBox
created, to the current panel

final BuildComboBox combo = panel.getJComboBox
(); //get each JComboBox that’s created

combo.addItemlListener(new ItemListener() {
//create a listener which applies to all the
JComboBoxs’ created
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//and reports an action every time a choice
is clicked from the user
public void itemStateChanged(ItemEvent evt) {
System.out.println(”ItemChanged "“+evt);

BuildPanel panel = getChoice(combo.
getSelectedItem() .toString()); //call
the getChoice method, get the selected
JComboBox "s item and return a String
containing the item’s name

List<BuildPanel> bpList = panel.
getFrameStuff(); //Create a List with
the frame components

for(int i = o; i<bpList.size(); i++){
System.out.println ("COMPONENT!!!");

if (panel.getJComboBox().getSelectedItem
() .toString().equals(bpList.get(i).
getName ())) //If the name of the
JComboBox component equals the name of
one of the bpList names
//which means that one of the JComboBox
items is chosen by the user
{
System.out.println(”binSize ...."”);
bplList.get(i).setVisible(true); //Set
the items of the JComboBox chosen as

visible
}
else
{
System.out.println(”imageSize ....”);

bplList.get(i).setVisible(false); //Set
the items of the JComboBox chosen as
hidden

}
}
}
¥

while (parseChoice())

{

System.out.println(”Parse Choice Page
finished '!'!'17);
}

System.out.println(”Page Panel created!!!!”);
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if (_frameList.size()==1) //If the _framelList
List contains one item
//add another item with respect to the
GridBagConstraints set below
{
GridBagConstraints gridBagConstraintsl = new
GridBagConstraints();
gridBagConstraintsl.gridx = o;
gridBagConstraintsl.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraintsl.fill = GridBagConstraints

.BOTH;
System.out.println(”Adding the frame to the
current panel!!! 7+i);

_layout.add ((BuildPanel)getFrame(),
gridBagConstraintsl);
/%
* At this point, the size of _framelList
must be zero. That means that we have
finished with
* one nest.
*/
}
else
{

System.out.println(”Number of frames inside

_frameList "+_framelList.size());

getFrame();

LayoutPane prev getFrame() ;
GridBagConstraints gridBagConstraints2 = new

LayoutPane last

GridBagConstraints();
gridBagConstraints2.gridx = o;
gridBagConstraints2.gridy =

GridBagConstraints.RELATIVE;
gridBagConstraints2.fill = GridBagConstraints

.BOTH;

prev.add((BuildPanel) last,
gridBagConstraints2); //Add the frame
named “last” to the frame named ”prev”
with respect to the gridBagConstraints
set right above

_framelist.add(prev);

}

/*

* At this point, the size of _frameList must
be zero. That means that we have finished
with

* one nest.

*/
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430 return _ok;
}
432
private boolean parseChoice()
434/ |
boolean status = true;

436 parseline(); //Read the contents of each line
of the .lyt file, find the regular
expressions , find the comments (and ignore
them)

438 if (_result.get(o0).contains(”Page”))

{
440 System.out.println(”Adding an Item to the
ComboBox ”+_result);
442 BuildPanel panel = (BuildPanel) getFrame();

panel.getJComboBox () .addItem(_result.get(1));
//Add the second word of the line to the
JComboBox and then to the panel
444 _framelist.add(panel); //Add the panel to the
List _framelList

446 BuildPanel frame = new BuildPanel(_result.get
(1)); //Create a frame named after the
second word of the line that is read

_framelist.add(frame); //Add the frame to

the List _frameList

448
while (parse()) {
450 //While searching for keywords like
Parameter, Cards etc
if (_ParamList.size() != o) { //If the List
-ParamList is not empty
452 //add a frame with respect to the
GridBagConstraints listed right below
GridBagConstraints gridBagConstraints =
new GridBagConstraints();
454 gridBagConstraints.gridx = o0;

gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;

456 gridBagConstraints.fill =
GridBagConstraints.BOTH;

BuildParameter bp = getBuildParameter();

458 frame.addLayout(bp);

frame.add(bp, gridBagConstraints); //add
the parameters to the frame with
respect to the GridBagConstraints

460 System.out.println(”"NUMBER OF COMPONENTSS
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+ frame.getComponentCount());

System.out.println (”ITEM ADDED!!!");

}
}

System.out.println(”Number of frames inside
_framelList "+_framelList.size());
getFrame() ;
LayoutPane prev getFrame();
GridBagConstraints gridBagConstraints2 = new
GridBagConstraints() ;

LayoutPane last

gridBagConstraints2.gridx = o;

gridBagConstraints2.gridy =
GridBagConstraints.RELATIVE;

gridBagConstraints2.fill = GridBagConstraints
.BOTH;

((BuildPanel)prev).addFrame((BuildPanel) last
, gridBagConstraints2); //Add the frame
named “last” to the frame named "prev”
with respect to the gridBagConstraints set
right above
_framelList.add(prev); //Add both frames to
the List _frameList
i4++;
status = _ok;
}
else if(_result.get(o).contains(”end”)) //If
the line contains the word “end”, break the

loop
{
System.out.println(”Type "+_result.get (o) );
status = false;

}

return status;

}
private boolean parseEnableLayout() {
if (_layout == null) //If the _layout List is
null
{

_layout = new BuildPanel(”FIRST PANEL"); //
Create a new panel
b

boolean status = true;
System.out.println(”Creating Enabled Panel”);
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if (_params.getType(_result.get(1)).equals(”

bool”)) //If the second word of the _result
List contains a boolean parameter

final JCheckBox checkBox = new JCheckBox(
_result.get(1), true); //Create a
JCheckBox named after the second word of
the line

checkBox.setFocusPainted(false);

checkBox.setOpaque(true);

BuildPanel panel = new BuildPanel(_result.get
(1)); //Name the panel after the word
situated next to each ”"Enable” keyword in
the .lyt line

panel.setName(_result.get(1));
String tooltip = "TOOLTIP”+i;
panel.setToolTipText(tooltip);

_enablelist.add(panel); //Add the panel to
the List _enableList
_framelist.add(panel); //Add the panel to the
List _framelList

while (parse())
{

System.out.println(”enable parameter!!!”);

if (_ParamList.size() != o) //If the
-ParamList is not empty
//add a components to the panel, with
respect to the GridBagConstraints
set below

GridBagConstraints gridBagConstraints =
new GridBagConstraints();
gridBagConstraints.gridx = o0;
gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraints.fill =
GridBagConstraints.BOTH;
BuildParameter bp = getBuildParameter();
panel.addLayout(bp);
panel.add(bp,gridBagConstraints); //Add
the bp to the panel with respect to
the GridBagConstraints
}
}
System.out.println(”"NUMBER OF COMPONENIS ”+
panel.getComponentCount());
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//Set the look and feel of the border of each
components on the layout

ComponentTitledBorder componentBorder =
new ComponentTitledBorder(checkBox, panel
, BorderFactory.createEtchedBorder());
checkBox.addActionListener(new ActionListener
(){ //Add a listener to the checkbox
public void actionPerformed(ActionEvent e){
boolean enable = checkBox.isSelected();

”

System.out.println(” Title name "+
checkBox.getText ());
BuildPanel panel = getEnable(checkBox.
getText ());
List<BuildParameter> bpList = panel.
getLayoutStuff();
for(int i = o; i<bpList.size(); i++){
System.out.println ("COMPONENT!!!");
bplList.get(i).setDisable(enable);
}
}
1

panel.setBorder(componentBorder);

/ *
* Move the last frame into the previous one

*/

if (_frameList.size()==1)

{

GridBagConstraints gridBagConstraints = new
GridBagConstraints() ;

gridBagConstraints.gridx = o0;

gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;

gridBagConstraints.fill =
GridBagConstraints.BOTH;

System.out.println(”Adding the frame to
the current panel!!! 7+i);

_layout.add((BuildPanel) getFrame(),
gridBagConstraints);

/*

* At this point, the size of _frameList
must be zero. That means that we have

finished with
* one nest.
*/
}

else
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{

System.out.println(”Number of frames
inside _framelist "+_frameList.size())
LayoutPane last = getFrame();
LayoutPane prev = getFrame();
GridBagConstraints gridBagConstraints = new
GridBagConstraints() ;
gridBagConstraints.gridx = o; /+This helps
with the frame width problemx/
gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraints.fill =
GridBagConstraints.BOTH;
prev.add((BuildPanel) last,
gridBagConstraints); //Add the frame
named “last” to the frame named ”prev”
with respect to the
gridBagConstraints set right above
_framelist.add(prev);

}

System.out.println(”Enable Done!!!!”);
i++;
status = _ok;
}
else
{
System.out.println(”Type "+_result.get(0));
status = false;

}

return status;

}

private boolean parseFrameLlayout() {
if (_layout == null) //If the _layout is empty
{
_layout = new BuildPanel(”FIRST PANEL"),; //
Add a new panel
}

System.out.println(”Creating Frame Panel”);

BuildPanel panel = new BuildPanel(_result.get

(1))

panel.setName (_result.get(1)); //Get the second
string of _result and set it as the name of
the panel
String tooltip = "TOOLTIP”+i;
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panel.setToolTipText(tooltip);

_framelist.add(panel); //Add panel to
_framelist

while (parse())
{
if (_ParamList.size() != o) //If _ParamList
is empty
{ //Set new gridBagConstraints
GridBagConstraints gridBagConstraints =
new GridBagConstraints();
gridBagConstraints.gridx = o,
gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraints.fill =
GridBagConstraints.BOTH;
panel.add(getBuildParameter(),
gridBagConstraints); //Add the output
of the getBuildParameter method to
panel with respect to the
gridBagContraints set right above
System.out.println ("NUMBER OF COMPONENIS
"+ panel.getComponentCount());

System.out.println (“"PARAMETER ADDED!!!");
}

System.out.println(”Frame END rechead”);

if (_framelList.size()==1) //If _framelList is
not empty

{ //Set new gridBagConstraints

GridBagConstraints gridBagConstraints = new
GridBagConstraints();

gridBagConstraints.gridx = o;
gridBagConstraints.gridy = GridBagConstraints
.RELATIVE;
gridBagConstraints.fill = GridBagConstraints.
BOTH;
System.out.println(”Adding the frame to the
current panel!!! 7+i);

_layout.add ((BuildPanel) getFrame(),
gridBagConstraints); //Add frame to
-layout with respect to the
gridBagConstraints set right above

/%

* At this point, the size of _framelList
must be zero. That means that we have
finished with
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* one nest.
*/

else

{

System.out.println(”Number of frames inside

_framelist "+_framelist.size());
LayoutPane last getFrame();
LayoutPane prev = getFrame();

GridBagConstraints gridBagConstraints = new

GridBagConstraints() ;

gridBagConstraints.gridx = GridBagConstraints
.RELATIVE; //This keeps all tabs one next

to the other

gridBagConstraints.gridy = GridBagConstraints

.RELATIVE;

gridBagConstraints.fill = GridBagConstraints.

BOTH;
prev.add((BuildPanel) last,

gridBagConstraints); //Add last panel to

previous with respect to the
gridBagContraints set right above
_frameList.add(prev);

}

System.out.println(”Frame Done!!!!”);
i++;

return _ok;

}

private boolean parsePagedLayout() {

System.out.println(”’New Card Panel create!!”);

if (_layout == null) //If _layout is empty

{

_layout = new BuildTabPage(”FIRST PANEL"); /

Add a new Tab
}

while (parsePage())

{
}

System.out.println(”ParsePage false !!!!”);

System.out.println(”Page Panel created!!!!”);

return _ok;

/
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private boolean parsePage()

boolean status = true;
parseline();

if (_result.get(o0).contains(”Page”)) //If the
first string of _result contains the word ”
Page”

System.out.println(”Creating Page Panel”);

LayoutPane panel = null;
if (_pageFlag == true)
{
panel = new BuildTabPage(_result.get(1));
//Add a Tab to the panel named as the
second string of _result

}

else
{
panel = new BuildPanel(_result.get(1)); //
Add a panel named as the second string
of _result

}

panel.setName(_result.get(1)); //Set the name
of the panel as the second string of
_result
String text = "TOOLTIP”+i;
panel.setToolTipText(text);

_framelist.add(panel); //Add panel to
_framelist

while (parse () )
{
if (_ParamList.size() != o) //If
_ParamList is empty
{ //Set new gridBagConstraints
GridBagConstraints gridBagConstraints =
new GridBagConstraints();
gridBagConstraints.gridx = o;
gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraints.fill =
GridBagConstraints.BOTH;
panel.add(getBuildParameter(),
gridBagConstraints); //Add the
output of the getBuildParameter
method to the panel with respect to




712

714

716

718

720

722

724

726

728

730

732

734

736

738

LYTREADER.JAVA

the gridBagConstraints set right
above
System.out.println(”NUMBER OF
COMPONENTS “+ panel.
getComponentCount());

System.out.println(”ITEM ADDED!!!”);
}

if (_framelList.size()==1) //If _framelList is
not empty
{ //Set new gridBagConstraints
GridBagConstraints gridBagConstraints = new
GridBagConstraints();
gridBagConstraints.gridx = o0,
gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraints.fill =
GridBagConstraints.BOTH;
System.out.println(”Adding the page frame
to the current panel!!! ”“+_layout.
getNumberofItems());
LayoutPane kk = getFrame();
if (kk instanceof BuildTabPage) //If kk is
a Tab
( (BuildTabPage) _layout).add ((
BuildTabPage) kk,gridBagConstraints)
; //Add kk as Tab to _layout with
respect to the gridBagConstraints
set right above
else
_layout.add((BuildPanel) kk,
gridBagConstraints); //Add kk as
panel to _layout with respect to the
gridBagConstraints set right above
/%
* At this point, the size of _framelList
must be zero. That means that we have
finished with
* one nest.
*/
System.out.println(”Adding the page frame
to the current panel!!! ”“+_layout.
getNumberofItems());

}

else

/*
* Move the last frame into the previous
one
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*/
System.out.println(”Number of frames
inside _frameList “"+_frameList.size())
LayoutPane last = getFrame();
LayoutPane prev = getFrame();
GridBagConstraints gridBagConstraints = new
GridBagConstraints() ;
gridBagConstraints.gridx = o,
gridBagConstraints.gridy =
GridBagConstraints.RELATIVE;
gridBagConstraints.fill =
GridBagConstraints.BOTH;

if (last instanceof BuildTabPage) //If
last is a Tab
((BuildTabPage) prev).add((BuildTabPage
) last,gridBagConstraints); //Add
last as Tab to prev with respect to
the gridBagConstraints set right
above
else
((BuildPanel) prev).add((BuildPanel)
last,gridBagConstraints); //Add last
as panel to prev with respect to
the gridBagConstraints set right

above
_framelist.add(prev); //Add prev to
_framelList
}
System.out.println(”Page Done!!!!”);
i++;
status = _ok;

}

else if(_result.get(o).contains(”end”)) //If
the first string of _result is ”“end”

{
System.out.println(”Type "+_result.get(o) );
status = false; //Set boolean status to
false

}

return status;

}

private boolean parseParameter() {
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BuildParameter bp = new BuildParameter(_params.
getType(_result.get(1))); //The
BuildParameter class will get the second
string of _result and pass it to _params as
the type of parameter

bp.getLabel().setText(_result.get(1)); //The
getLabel () method of BuildParameter class
will set the second string of _result as
label for bp
bp.getJTextField() .setText (_params.getParam() .
get(_result.get(1))); //The getJTextField()
method of BuildParameter class will fetch
the second string of _result, pass it to the
getParam () method which will withdraw this
parameter from the _params and pass it to bp
as the default parameter value

_ParamlList.add(bp); /Add bp to _ParamlList
System.out.println(”SimpleParameter DONE") ;
return _ok;

}

private BuildParameter getBuildParameter() {
System.out.println(”Parameter List Size: "+
_ParamlList.size());
return _ParamlList.remove(_Paramlist.size()—1);
//Return the size of _ParamList minus one

}

private LayoutPane getFrame()
{
return _framelist.remove(_framelist.size()—1);
//Return the size of _frameList minus one

}

private BuildPanel getChoice(String item) { //

BuildPanel bp = null; //Set bp empty
for (int n = 0 ; n < _choicelist.size() ; n++)
//For all the items of _choiceLlist
{
for (int m = o ; m < _choicelist.get(n).
getJComboBox () .getItemCount(); m++) //For
all the JComboBoxes included in
_choiceList
{
if ( _choicelist.get(n).getJComboBox().
getItemAt(m).toString() .equals(item)) //
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If the item no.m equals to the ”item”
string
bp = _choicelist.get(n); //Get the no.n
item of _choiceList and pass it to bp

}
}

return bp;

}

private BuildPanel getEnable(String name) {

BuildPanel bp = null;
for (int n = 0 ; n < _enablelist.size() ; n++)
//For all the items of _enableLlist

{
if ( _enablelist.get(n).getName () .equals(name)
) //1f the name of item no.n equals the
string “name”
bp = _enablelist.get(n); //Get item no.n
from _enableList and pass it to bp
}

return bp;

}

public void show() {

_frame = new JFrame(); //Create a new JFrame

_frame.setTitle(windowName); //Set the title as
the string “windowName”

_frame.setLocationRelativeTo(null);

JFrame.setDefaultLookAndFeelDecorated(true); //
Set the looks of the JFrame

BuildPanel buttonPanel = new BuildPanel(null);
//Add a new frame to JFrame, which will
contain the Apply and Cancel buttons

System.out.println(”Add the _layout to the main
frame”);

//Set the gridBagConstraints for the main frame

GridBagConstraints gridBagConstraints = new
GridBagConstraints() ;

gridBagConstraints.gridx = o0;

gridBagConstraints.gridy 0,

gridBagConstraints.fill = GridBagConstraints.
BOTH;

//Set the gridBagConstraints for the Apply
button
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GridBagConstraints gridBagConstraintsA = new
GridBagConstraints();

gridBagConstraintsA.gridx = o;

gridBagConstraintsA.gridy = 1;

gridBagConstraints.fill = GridBagConstraints.
BOTH;

buttonPanel.add(getApplyButton(),
gridBagConstraintsA);

//Set the gridBagConstraints for the Cancel
button

GridBagConstraints gridBagConstraintsC = new
GridBagConstraints();

gridBagConstraintsC.gridx = 1;

gridBagConstraintsC.gridy = 1,

gridBagConstraints.fill = GridBagConstraints.
BOTH;

buttonPanel.add(getCancelButton(),
gridBagConstraintsC);

//Set the gridBagConstraints for the main frame
GridBagConstraints gridBagConstraintsB = new
GridBagConstraints();

gridBagConstraintsB.gridx o,

gridBagConstraintsB.gridy 1,

gridBagConstraintsB.fill = GridBagConstraints.
BOTH;

//Add a scrollbar to the _layout contained in
the main frame

JScrollPane scrollpane = new JScrollPane();

scrollpane.setViewportView((Component) _layout)

_frame.add(scrollpane,BorderLayout.CENTER);

_frame.add ((Component) buttonPanel ,BorderLayout
.SOUTH) ;

_frame.pack();

_frame.setVisible(true);

//—TEST— Extract the layout objects and ”“read
” them
System.out.println(”Number of objects:
_layout.getNumberofItems());
_layout.printParameters();
//—TEST— Extract the layout objects and “read
” them

”

+

private JButton getJButton() {

if (jButton == null) { //If there is no jButton
created
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jButton = new JButton(); //Create one
jButton.setText ("Apply”); //Set the text of
it as "Apply”
jButton.setSize(jButton.getSize()); //
Automatically resize the jButton depending
on the text
jButton.addActionListener(new java.awt.event.
ActionListener() { //Add a listener
public void actionPerformed(java.awt.event.
ActionEvent e) {
System.out.println(”actionPerformed ()”);
_frame.dispose(); //Close frame whenever
the button is pressed

}
¥
}

return jButton;

}
/%%
* This method initializes jButton1
*/
private JButton getJButtonl() {
if (jButtonl == null) { //If there is no
jButton created
jButtonl = new JButton(); //Create one
jButtonl.setText(”Cancel”); //Set the text of
it as ”"Cancel”
jButtonl.setSize(jButtonl.getSize()); //
Automatically resize the jButton depending
on the text
jButtonl.addActionListener(new java.awt.event
.ActionListener() { //Add a listener
public void actionPerformed(java.awt.event.
ActionEvent e) {
System.out.println(”actionPerformed ()”);
_frame.dispose(); //Close frame whenever
the button is pressed
}
1
}
return jButtonl;
}

public JButton getApplyButton() {
return getJButton(); //Return the Apply button
}

public JButton getCancelButton() {
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return getJButtonl(); //Return the Cancel
button
}

public void close() { //Close the class
try {
_in.close(); //Close the .lyt filereader
} catch (IOException e) {
e.printStackTrace() ;

}
}
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BUILDPANEL CLASS

package layoutCreator;

import
import
import
import
import
import
import
import
import
import
import

public

java.awt.Component;
java.awt.Container;
java.awt.GridBagConstraints;
java.awt.GridBagLayout;
javax.swing. JPanel;
javax.swing.BorderFactory;
javax.swing.JComboBox;
java.util.Arraylist;
java.util.List;
layoutCreator.BuildComboBox;
javax.swing.border.TitledBorder;

class BuildPanel extends JPanel implements

LayoutPane {

private static final long serialVersionUID = 1L;

private BuildComboBox jComboBox;

private List<BuildParameter> _addLayout = new
ArrayList<BuildParameter >();

private List<BuildPanel> _addFrame = new
ArrayList<BuildPanel >();

private String buildPanelName;

private BuildCheckBox jCheckBox;

/ *%

x This is the default constructor

*/

public BuildPanel(String panelName) {

super () ;
initialize(panelName);

}
/%%

*+ This method initializes this

*/

private void initialize(String panelName) {
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this.setLayout(new GridBagLayout()); //Set
layout to grid bag layout

this.setBorder(BorderFactory.createTitledBorder
(null, panelName, TitledBorder.LEFT,
TitledBorder.TOP, null, null)); //Set the
border preferences

if (panelName != null) //If panelname is not
empty
this.setName(panelName); //Set the name of

the panel according to panelname

buildPanelName = getName(); //Get the name of
the panel

this .pack();

private void pack() {

}
public JPanel getPanel()
{
return this; //Return panel
}

public void addLayout(BuildParameter bp)

{
_addLayout.add(bp); //Add bp to _addLayout

}
public List<BuildParameter> getLayoutStuff ()
{
return _addLayout;
}

public BuildComboBox getJComboBox() {
if (jComboBox == null) { //If jComboBox doesn’t
exist
jComboBox = new BuildComboBox(); //Build a
new combobox

}

return jComboBox;

}

public BuildCheckBox getJCheckBox() {
if (jCheckBox == null) { //If jCheckBox doesn’t
exist
jCheckBox = new BuildCheckBox(); //Build a
new checkbox

}

return jCheckBox;
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}

public void addFrame(BuildPanel frame,
GridBagConstraints gridBagConstraints) {

frame.setVisible(false); //Set frame invisible

_addFrame.add(frame); //and add it to the
_addFrame

this.add(frame,gridBagConstraints); //then add
frame to panel with respect to
gridBagConstraints

this.pack();

}

public List<BuildPanel> getFrameStuff() {
return _addFrame; //Return the _addFrame
contents

}

public void add(BuildPanel panel,
GridBagConstraints gridBagConstraints) {
System.out.println(”"IMPLEMENTATION ADD METHOD (
BUILDPANEL) 't!1t 7y,

getPanel() .add(panel,gridBagConstraints); //Add
panel with respect to gridBagConstraints

}

public int getNumberofItems()
{
return getPanel().getComponentCount(); //Count
the number of panels
}

public void add(BuildParameter panel,
GridBagConstraints gridBagConstraints) {
System.out.println(”IMPLEMENTATION ADD METHOD (
BUILDPANEL) PARAMETER!!!! 7);
getPanel() .add(panel,gridBagConstraints); //Add
BuildParameter panel with respect to
gridBagConstraints

}

public void printParameters()
{
System.out.println(”Number of parameters:
this.getComponentCount());
for (int 1 = o ; i < this.getComponentCount() ;
++i) //For each component

”

+

{
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Component cp = this.getComponent(i); //Get
component no. i
if (cp instanceof BuildParameter) //If
component is a parameter
((BuildParameter) cp).getParameter().
printContent(); //Fetch the parameter
and print the content of it
else
{
System.out.println(”Label name: 7 + ((
Container) cp).getName());
((LayoutPane) cp).printParameters(); //
Print the label of the parameter
/*]JComboBoxes and CheckBoxes are not read.
FIX ITx/
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package layoutCreator;

import javax.swing.JCheckBox;
import javax.swing.JPanel;

import javax.swing.JLabel;

import javax.swing.JTextField;
import javax.swing.SwingConstants;
import layoutCreator.x;

import java.awt.GridLayout;

import java.util.ArrayList;

import java.util.List;

public class BuildParameter extends JPanel {

private static final long serialVersionUID = 1L;
private String _type = null; //Type of parameter
private JLabel jLabel = null; //The label of each

parameter

private JTextField jTextField = null; //The value

of each parameter
private JCheckBox jCheckBox = null; //Boolean
value of each checkbox

/ *%
x This is the default constructor
*/
public BuildParameter(String type) {
super () ;
_type = type,
initialize();

}
/ ®%

* This method initializes this
*/
private void initialize() {
GridLayout gridLayout = new GridLayout(); //
Choose the layout
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gridLayout.setRows(1); //Set the number of rows
to 1
jLabel = new JLabel(); //Create a label for the
parameter
jLabel.setText(”JLabel”);
jLabel.setHorizontalTextPosition(SwingConstants
.CENTER); //Set the text position
jLabel.setHorizontalAlignment(SwingConstants.
CENTER); //Set the text alignment
jLabel.getSize(); //Get the label text size
jLabel.setSize(getSize()); //Set the label size
equal to the length of the label text

this.setLayout(gridLayout); //Set the layout
this .pack();
this.add(jLabel, null);
if (_type.equals(”bool”)) //If the _type equals
to a boolean
this.add(getJCheckBox(), null); //Create a

checkbox
else
this.add(getJTextField(), null); //Create a
textfield
¥
private void pack() {
return;
¥
/%%
* This method initializes jTextField
*/

public JTextField getJTextField() {
if (jTextField == null) { //If the jTextField
is null
jTextField = new JTextField(); //Create a new
textfield
jTextField.getSize(); //Get the textfield
text size
jTextField.setSize(getSize()); //Set the
textfield size equal to the text
jTextField.setHorizontalAlignment(JTextField.
LEFT); //Align the textfield
}

return jTextField;

}

public JCheckBox getJCheckBox() {
if (jCheckBox == null) { //If the jCheckBox is
null
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jCheckBox = new JCheckBox(); //Create a new
checkbox

jCheckBox.setHorizontalAlignment(JCheckBox.
LEFT); //Align the checkbox

jCheckBox.getSize(); //Get the size of it

jCheckBox.setSize(getSize()); //Set the size
equal to it

}

return jCheckBox;

}

public JLabel getLabel()

{

return this.jLabel; //Return the current label

}

public BuildParameter getParameter()

{

return this; //Return the parameter

}

public void setDisable(boolean b) {
this.jLabel.setEnabled(b); //Enable the label
so it can be visible
if (getJCheckBox() != null) //If the
get]JCheckBox is not empty
getJCheckBox () .setEnabled(b); //Enable the
checkbox
if (getJTextField() != null) //If the
get]JTextField is not empty
getJTextField() .setEnabled(b); //Enable the
textfield and make it editable

}

public String toString(){
return _type;

}
public void printContent()
{
System.out.println(”Parameter ” + jLabel.
getText () + ” Value: ” + jTextField.getText
0);
}
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package layoutCreator;

import
import
import
import

java.awt.GridBagLayout;
javax.swing. JPanel;
javax.swing.JTabbedPane;
java.awt.GridBagConstraints;
public class BuildTab extends JPanel {

private static final long serialVersionUID =
private JTabbedPane jTabbedPane = null;

1L;

/[ ®%
x This
*/
public BuildTab(String name) {
super () ;
initialize(name);

is the default constructor

}

/%%
x This method
x @return void
*/

private void initialize(String name) {

initializes this

GridBagConstraints gridBagConstraints =
GridBagConstraints(); //Use the
GridBagConstraints layout class

gridBagConstraints.fill = GridBagConstraints.
BOTH;

gridBagConstraints.

new

gridy = o;

1.0;

gridBagConstraints.
gridBagConstraints.
gridBagConstraints.

weightx
weighty
gridx =

1.0;
0,

this.setName(name); //Set the name of the tab

this .pack();

this.setLayout(new GridBagLayout()); //Set the
tab layout constraints
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this.add(getJTabbedPane(), gridBagConstraints);
//Add tabs to layout with respect to
gridBagconstraints

}
private void pack() {
return;
}
/%%
* This method initializes jTabbedPane
* @return javax.swing.]JTabbedPane
*/
public JTabbedPane getJTabbedPane() {
if (jTabbedPane == null) { //If jTabbedPane is
null
jTabbedPane = new JTabbedPane(); //Add a new
jTabbedPane
}
return jTabbedPane;
}
}
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package layoutCreator;

import javax.swing.JTabbedPane;
import java.awt.Component;

import java.awt.Container;

import java.awt.GridBagConstraints;

public class BuildTabPage extends JTabbedPane
implements LayoutPane {

private static final long serialVersionUID =
private String tabPageName;
/[ ®%
* This is the default constructor
*/
public BuildTabPage(String name) {
super () ;
initialize(name);

}
/%%

x This method initializes this
*/
private void initialize(String name) {
this .pack();
this .setName (name); //Set the tab page name

1L;

tabPageName = getName(); //Get the tabPageName

string

}

private void pack() {
return;

}

public JTabbedPane getTabPane()

{
}

return this; //Return the JTabbedPane
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public void add(BuildPanel panel,
GridBagConstraints gridBagConstraints) {
System.out.println(”IMPLEMENTATION ADD METHOD (
BUILDTABPAGE) !'!' 'l ) ;

getTabPane() .add(panel ,gridBagConstraints); //
Add panel to JTabbedPane with respect to
gridBagConstraints

}

public int getNumberofItems()
{
return getTabPane().getComponentCount(); //
Count the components number of the
JTabbedPane

}

public void add(BuildParameter panel,
GridBagConstraints gridBagComnstraints) {
System.out.println(”IMPLEMENTATION ADD METHOD (
BUILDTABPAGE PARAMETER) !'!'!! 7} ;

getTabPane() .add(panel ,gridBagConstraints); //
Add parameter panel to JTabbedPane with
respect to gridBagConstraints

}
public void printParameters()
{
System.out.println(”Number of parameters: ” +

this.getComponentCount());

for (int 1 = o ; i < this.getComponentCount() ;
++i) //For the number of components

{

Component cp = this.getComponent(i); //Get
component no. i

if (cp instanceof BuildParameter) //If cp is
a parameter

((BuildParameter) cp).getParameter().
printContent(); //Print the parameter
content

else
{

System.out.println(”Tab name: ” + ((
Container) cp).getName()); //Get the
name of cp and use it as the tab name

((LayoutPane) cp).printParameters(); /=
JComboBoxes and CheckBoxes are not read.
FIX ITx/
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package layoutCreator;

import java.awt.Component;

import java.awt.Container;

import java.awt.GridBagConstraints;
import java.awt.event.ItemListener;
import javax.swing.JComboBox;
import javax.swing.JPanel;

public class BuildComboBox extends JComboBox
implements LayoutPane {
private static final long serialVersionUID = 1L;

public BuildComboBox()

{
}

super () ;

public void add(BuildPanel panel,
GridBagConstraints gridBagConstraints) {

}

public void add(BuildParameter panel,
GridBagConstraints gridBagConstraints) {

}

public int getNumberofItems() {
return this.getItemCount(); //Return the number
of parameters

}

public void setName(String name) { //Set the name
of each item
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}
public void setToolTipText(String text) { //The
text displays when the cursor lingers over the
component
}
public void printParameters()
{
System.out.println(”Number of parameters: ” +
this.getNumberofItems());
for (int 1 = o ; i < this.getNumberofItems() ;
++i) //For each parameter
System.out.println(”ComboBox name: ” + this
.getItemAt(1i));
}
}
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package layoutCreator;

import java.awt.GridBagConstraints;
import javax.swing.JCheckBox;

public class BuildCheckBox extends JCheckBox
implements LayoutPane {

private static final long serialVersionUID = 1L;

public BuildCheckBox()

{
}

super () ;

public void add(BuildPanel panel,
GridBagConstraints gridBagConstraints) { //Add
a checkbox

}

public void add(BuildParameter panel,
GridBagConstraints gridBagConstraints) { //Add
the boolean value of the checkbox

}

public int getNumberofItems() {
return this.getComponentCount(); //Return the
number of checkboxes in the panel

}

public void setName(String name) { //Set the name
of the checkbox
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public void setToolTipText(String text) { //The
text displays when the cursor lingers over the
checkbox

}

public int getComponentCount() {
return this.getComponentCount(); //Return the
number of components

}

public void printParameters() {
System.out.println(”Number of CheckBoxes: ” +
this.getNumberofItems()); //Print the number
of checkboxes in the panel
for (int 1 = o ; i < this.getNumberofItems() ;
++i) //For each checkbox included in the
panel
System.out.println(”CheckBox name: ” + this
.getComponent(i)); //print the name of
each checkbox
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package layoutCreator;
import java.awt.GridBagConstraints;

public interface LayoutPane { //This interface
contains all the methods commonly used by
BuildCheckBox, BuildPanel, BuildComboBox and
BuildTabPage classes

void add(BuildPanel panel, GridBagConstraints
gridBagConstraints);

void add(BuildParameter panel, GridBagConstraints

gridBagConstraints);
int getNumberofItems();
void setName(String name);
void setToolTipText(String text);
int getComponentCount();

void printParameters();
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package regularExpressions;
import com.cloudgarden.layout.AnchorLayout;

import java.awt.Dimension;
import java.awt.GridBagConstraints;
import java.awt.GridBaglLayout;

import java.awt.GridLayout;

import java.awt.Insets;

import java.awt.event.ItemEvent;
import java.awt.event.ItemListener;
import java.util.List;

import java.util.logging.FileHandler;
import java.util.logging.Level;
import java.util.logging.Logger;

import javax.swing.ComboBoxModel;
import javax.swing.DefaultComboBoxModel;
import javax.swing.GroupLayout;

import javax.swing.JButton;
import javax.swing.JCheckBox;
import javax.swing.JComboBox;
import javax.swing.JComponent;
import javax.swing.JFrame;
import javax.swing.JLabel;
import javax.swing.JPanel;
import javax.swing.JProgressBar;
import javax.swing.JTabbedPane;
import javax.swing.JTextField;
import javax.swing.LayoutStyle;

import javax.swing.WindowConstants;
import javax.swing.SwingUtilities;

import layoutCreator.BuildPanel;

121




41
43
45
47
49
51
53
55
57

59

61
63
65
67
69

71

73

75

77

79

81
83
85

87

PASSWINDOWREADER CLASS

public class PassWindowReader extends javax.swing.
JFrame {
/%
*
*/
private static final long serialVersionUID = 1L;
private JPanel ButtonPanel;
private JPanel jPanell;
private JComboBox myComboBox;
private JTextField jTextFieldl;
private JLabel jLabell;
private JCheckBox jCheckBox1;
private JPanel jPanel2;
private JButton CancelButton;
private JButton ApplyButton;
private String labelText;

private static Object comboBoxtext;
boolean b = false;

private static String textField;
private String checkBoxText;
private JLabel comboBoxPopupLabel;
private JTextField comboBoxTextField;
private JPanel comboBoxPanel;
private JPanel jPanel4;

private JPanel jPanel3;

private JTabbedPane jTabbedPanel;
private String comboBoxPanelLabel;
private String comboTextField;
private String comboBoxLabel;

/%
* Auto—generated main method to display this
JFrame
*/
public static void main(String[] args) {
SwingUtilities.invokeLater(new Runnable() {
public void run() {
PassWindowReader inst = new
PassWindowReader() ;
inst.setLocationRelativeTo(null);
inst.setVisible(true);

}
1)
}

public PassWindowReader() {

super () ;
initGUI () ;
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}

private void initGUI() {

try {
GridBagLayout thisLayout = new GridBagLayout

0
thisLayout.rowWeights = new double[] {o.1};
thisLayout.rowHeights = new int[] {};
thisLayout.columnWeights = new double[] {};
thisLayout.columnWidths = new int[] {};
getContentPane() .setlLayout(thisLayout);
setDefaultCloseOperation(WindowConstants.

DISPOSE_ON_CLOSE);

{

ButtonPanel = new JPanel();
GridBaglLayout ButtonPanellLayout = new
GridBagLayout () ;
getContentPane() .add(ButtonPanel, new
GridBagConstraints(1, 1, 1, 1, 0.0, 0.0,
GridBagConstraints.SOUTH,
GridBagConstraints.NONE, new Insets (o,
o, 0, 0), 0, 0));
Dimension buttonPanelDimension =
ButtonPanel.getSize();
ButtonPanel.setSize(buttonPanelDimension);
ButtonPanelLayout.rowWeights = new double[]
{0.1, 0.1, 0.1, 0.1};
ButtonPanelLayout.rowHeights = new int[]
{7, 7,7, 75
ButtonPanellLayout.columnWeights = new
double[] {o0.1, 0.1, 0.1, 0.1};
ButtonPanelLayout.columnWidths = new int[]

{7, 7,7, 75
ButtonPanel.setLayout(ButtonPanellayout);

{

ApplyButton = new JButton();

GroupLayout ApplyButtonLayout = new
GroupLayout (( JComponent)ApplyButton);

ButtonPanel.add(ApplyButton, new
GridBagConstraints(o, o, 1, 1, 0.0,
0.0, GridBagConstraints.CENTER,
GridBagConstraints.NONE, new Insets(o,
o, 0, 0), 0, 0));

ApplyButton.setText ("Apply”);

ApplyButton.setLayout(ApplyButtonLayout);

//action listener assigned to Apply
button

ApplyButton.addActionListener(new java.
awt.event.ActionListener() {
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124

public void actionPerformed(java.awt.
event.ActionEvent e) {
//1f the textfield doesn’t change,
print a blank space else print the
new value

textField = jTextFieldl.getText();

b = jCheckBoxl.isSelected();

String CheckBoxResult = checkBoxText+
" "+b+”\n”;//Merge the checkbox
label with the checkbox output

String TextFieldResult = labelText+”:

"+textField+”\n"”;//Merge the
textfield label with the textfield
output

//1f the combotextfield doesn’t
change, print a blank space else
print the new value

comboTextField = comboBoxTextField.
getText () ;

String comboBoxPanelResult =
comboBoxLabel+”: “+comboTextField+
“\n”;//Merge the combobox label
with the combobox textfield output

System.out.println(”Apply: \n”+
TextFieldResult+CheckBoxResult+
comboBoxPanelResult);

//XML logging

try {

FileHandler handler = new
FileHandler(”RISAlog.xml"”);

Logger logger = Logger.
getLogger(”javazs.logging”);

logger.addHandler(handler);

logger.log(Level.INFO,
TextFieldResult+
CheckBoxResult+
comboBoxPanelResult);

} catch (Exception ex) {
ex.printStackTrace();

}
//end of XML logging
}
IoF
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ApplyButtonLayout.setVerticalGroup(
ApplyButtonLayout.createParallelGroup
0);

ApplyButtonLayout.setHorizontalGroup(
ApplyButtonlLayout.createParallelGroup

0);

CancelButton = new JButton();
ButtonPanel.add(CancelButton, new
GridBagConstraints(3, o, 1, 1, 0.0,
0.0, GridBagConstraints.CENTER,
GridBagConstraints.NONE, new Insets (o,
o, o, 0), 0, 0));
CancelButton.setText (”Cancel”);

CancelButton.addActionListener(new java.
awt.event.ActionListener() {
public void actionPerformed(java.awt.
event.ActionEvent e) {
System.out.println(”Cancel”);
dispose () ;
}
1OF

jTabbedPanel = new JTabbedPane();

Dimension tabSize = jTabbedPanel.getSize();

jTabbedPanel.setSize (tabSize);

getContentPane() .add(jTabbedPanel, new
GridBagConstraints(1, o, 1, 1, 0.0, 0.0,
GridBagConstraints.CENTER,
GridBagConstraints.BOTH, new Insets(o,
o, 0, 0), 0, 0));

jPanell = new JPanel();
GridBaglLayout jPanelllLayout = new
GridBagLayout () ;
jTabbedPanel.addTab(”jPanel1”, null,
jPanell, null);
jPanellLayout.rowWeights = new double[]
{0.1, o0.1};
jPanelllayout.rowHeights

new int[] {7,

7}

jPanelillLayout.columnWeights = new double
[1 {o.1};

jPanelllLayout.columnWidths = new int []
{7};

jPanell.setLayout(jPanelllayout);
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jPanel3 = new JPanel();

Dimension panel3Size = jPanel3.getSize
oF

jPanel3.setSize(panel3Size);

jPanell.add(jPanel3, new
GridBagConstraints(1, 1, 1, 1, 0.0,
0.0, GridBagConstraints.CENTER,
GridBagConstraints.BOTH, new Insets
(o, o, 0, 0), o, 0));

GridBagLayout jPanel3Layout = new
GridBagLayout () ;

jPanel3Layout.columnWidths = new int[]

{7}

jPanel3Layout.rowHeights = new int []

{7, 7}
jPanel3Layout.columnWeights = new

double[] {o0.1};
jPanel3Layout.rowWeights = new double[]
{0.1, o0.1};
jPanel3.setLayout(jPanel3Layout);
{
jTextFieldl = new JTextField();
jPanel3.add(jTextFieldl, new
GridBagConstraints(o, 1, 1, 1,
0.0, 0.0, GridBagConstraints.
CENTER, GridBagConstraints.NONE,
new Insets(o, o, o, 0), 0, 0));
jTextFieldl.setText(”jTextField1”);
}
{

jLabell = new JLabel();
jPanel3.add(jLabell, new
GridBagConstraints(o, o, 1, 1,
0.0, 0.0, GridBagConstraints.
CENTER, GridBagConstraints.NONE,
new Insets(o, o, o, 0), 0, 0));
AnchorLayout jLabellLayout = new
AnchorLayout() ;
jLabell.setText (”A random label”);
jLabell.setLayout(jLabelllayout);
labelText = jLabell.getText();

}
}

Dimension panellSize = jPanell.getSize();
jPanell.setSize(panellSize);

}
{

jPanel2 = new JPanel();
jTabbedPanel.addTab(”jPanel2”, null,
jPanel2, null);
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GridBagLayout jPanel2Layout = new
GridBagLayout () ;

jPanel2Layout.rowWeights = new double[]
{0.1, 0.1, 0.1};

jPanel2Layout.rowHeights = new int[] {7,

7, 7}
jPanel2Layout.columnWeights = new double
[1 {o.1};

jPanel2Layout.columnWidths = new int []
{7},
Dimension panelSize = jPanel2.getSize();
jPanel2.setSize(panelSize);
jPanel2.setLayout(jPanel2Layout);
{
comboBoxPanel = new JPanel();
jPanel2.add(comboBoxPanel , new
GridBagConstraints(o, 2, 1, 1, 0.0,
0.0, GridBagConstraints.PAGE_END,
GridBagConstraints.BOTH, new Insets
(o, o, o, 0), 0, 0));
GridBagLayout comboBoxPanellLayout = new
GridBagLayout() ;
comboBoxPanellLayout.columnWidths = new

int[] {7};
comboBoxPanellLayout.rowHeights = new
int[] {7}

comboBoxPanelLayout.columnWeights = new
double[] {o0.1};
comboBoxPanellLayout.rowWeights = new
double[] {o0.1};
comboBoxPanel.setLayout(
comboBoxPanellLayout);
Dimension comboBoxPanelSize =
comboBoxPanel.getSize () ;
comboBoxPanel.setSize (comboBoxPanelSize
)
comboBoxPanel.setVisible(false);
{
comboBoxPopuplLabel = new JLabel();
comboBoxPanel.add(comboBoxPopupLabel,
new GridBagConstraints(o, 2, 1,
1, 0.0, 0.0, GridBagConstraints.
CENTER, GridBagConstraints.BOTH,
new Insets(o, o, o, 0), 0, 0));
comboBoxPopupLabel.setText (”Another
label”);
comboBoxPopupLabel.setLayout(null);
comboBoxLabel = comboBoxPopupLabel.
getText () ;
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239 comboBoxTextField = new JTextField();
comboBoxPanel.add(comboBoxTextField,
new GridBagConstraints(o, 3, 1, 1,
0.0, 0.0, GridBagConstraints.
CENTER, GridBagConstraints.BOTH,
new Insets(o, o, 0o, 0), 0, 0));
241 comboBoxTextField.setText (”
jTextField2");

243 }
{
245 final ComboBoxModel myComboBoxModel =
new DefaultComboBoxModel(
247 new String[] { “Something”, ”

Something else” });
myComboBox = new JComboBox();

249 jPanel?2.add(myComboBox, new
GridBagConstraints(o, o, 1, 1, 0.0,
0.0, GridBagConstraints.CENTER,
GridBagConstraints.NONE, new Insets
(o, o, o, 0), o, 0));

myComboBox.setModel(myComboBoxModel);

251 comboBoxtext = myComboBox.

getSelectedItem() .toString() ;

253 myComboBox.addItemListener(new
ItemListener() {
public void itemStateChanged(
ItemEvent evt) {
255 System.out.println(”Event: “+evt);

257 if (myComboBox.getSelectedItem().
toString() .equals(”Something
else”))//1f the name of the
JComboBox component equals the
name of one of the bpList names

//which means that one of the

JComboBox items is chosen by
the user

259 {

System.out.println(” Visible”);

261 comboBoxPanel.setVisible(true);

//Set the items of the

JComboBox chosen as visible

}

263 else

{

265 System.out.println(”Not visible

AN
)
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comboBoxPanel.setVisible(false)
;//Set the items of the
JComboBox chosen as hidden

}
}
1
}
{
jCheckBoxl = new JCheckBox();
AnchorLayout jCheckBoxlLayout = new
AnchorLayout() ;
jPanel2.add(jCheckBoxl, new
GridBagConstraints(o, 1, 1, 1, 0.0,
0.0, GridBagConstraints.CENTER,
GridBagConstraints.NONE, new Insets
(o, o, o, 0), o, 0));
jCheckBox1l.setText ("My CheckBox”);
jCheckBox1l.setLayout(jCheckBoxiLayout);
checkBoxText = jCheckBoxl.getText();
}

}
}
this .pack();
} catch (Exception e) {
e.printStackTrace() ;
}
}

protected BuildPanel getChoice(String string) {
// TODO Auto—generated method stub
return null;

}
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<FILE>
<CONHG>
<PARAM id="table” type="table” mandatory="yes”>
<DESCRIPTION> Name of the table to be filtered </
DESCRIPTION>
</PARAM>
<PARAM id="keepfilteroutput” type="bool” default="
no”>
<DESCRIPTION> Keep output of filtering process? <
/DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="withfilteredset” type="bool”
default="no”>
<DESCRIPTION> Create a filtered event list
</DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="filteredset” type="dataset”
default="filtered . fits”>
<DESCRIPTION> Name of file for
filtered event list </DESCRIPTION>
</PARAM>
</ITEM>
</CASE>
</PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="destruct” type="bool” default="yes”>
<DESCRIPTION> Destructive event selection? </
DESCRIPTION>
<CASE>
<ITEM value="no”>
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<PARAM id="flagcolumn” type="string” default=
"EVFLAG”>
<DESCRIPTION> Name of integer column for
event flagging </DESCRIPTION>
</PARAM>
<PARAM id="flagbit” type="int” default="—-1">
<DESCRIPTION> Bit position in flagcolumn
column to save select status </
DESCRIPTION>
<CONSTRAINTS>
flagbit in [—1:31]
</CONSTRAINTS>
</PARAM>
</ITEM>
<ITEM value="yes”> </ITEM>
</CASE>
</PARAM>

<PARAM id="filtertype” type="string” default="
expression”>
<DESCRIPTION> Type of filtering to use </
DESCRIPTION>
<CASE>
<ITEM value="dataSubspace”>
<PARAM id="dssblock” type="block” default="">
<DESCRIPTION> Name of block containing the
Data Suspace specification to use for
filtering </DESCRIPTION>
</PARAM>
</ITEM>
<ITEM value="expression”>
<PARAM id="expression” type="string” default=
“true”>
<DESCRIPTION> Filtering expression </
DESCRIPTION>
</PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="writedss” type="bool” default="yes”>
<DESCRIPTION> Write data subspace information to
the output files </DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="cleandss” type="bool” default="no”
>
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<DESCRIPTION> Remove components from the
data subspace which select no events </
DESCRIPTION>
</PARAM>

<PARAM id="updateexposure” type="bool”
default="yes”>
<DESCRIPTION> Update exposure information
in the output files (XMM specific) </
DESCRIPTION>
</PARAM>

<PARAM id="filterexposure” type="bool”
default="yes”>
<DESCRIPTION> Filter exposure extensions
with the GTIs which apply to them </
DESCRIPTION>
</PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="blockstocopy” type="string” list="yes”>
<DESCRIPTION> Extentions to copy to the extracted
data sets </DESCRIPTION>
</PARAM>

<PARAM id="attributestocopy” type="string” list="
yes”>

<DESCRIPTION> Attributes to copy from the input
table to the output product table </
DESCRIPTION>
</PARAM>

<PARAM id="energycolumn” type="string” default="PHA
/I>
<DESCRIPTION> Name of col for energy information
for spectra and light curves </DESCRIPTION>
</PARAM>

<PARAM id="withzcolumn” type="bool” default="no”>
<DESCRIPTION> Use zcolumn for product
accumulation </DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="zcolumn” type="string” default="
WEIGHT”>
<DESCRIPTION> Column of values to
accumulate in an image, lightcurve,

spectrum or histogram </DESCRIPTION>
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</PARAM>

<PARAM id="withzerrorcolumn” type="bool”
default="no"”>
<DESCRIPTION> Use zerrorcolumn as the error
on zcolumn </DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="zerrorcolumn” type="string”
default="EWEIGHT">
<DESCRIPTION> Column of the error on
the zcolumn value for a lightcurve
, spectrum or histogram </
DESCRIPTION>
</PARAM>
</ITEM>
</CASE>
</PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="ignorelegallimits” type="bool” default="
no”>
<DESCRIPTION> Ignore TLMIN/MAX values when
extracting data from columns? </DESCRIPTION>
< /PARAM>

<PARAM id="withimageset” type="bool” default="no”>
<DESCRIPTION> Extract an image file </DESCRIPTION
>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="imageset” type="dataset” default="
image. fits ">
<DESCRIPTION> Name of image file to extract
</DESCRIPTION>
</PARAM>

<PARAM id="xcolumn” type="string” default="
RAWX">
<DESCRIPTION> Name of X coord column for
image creation </DESCRIPTION>
</PARAM>

<PARAM id="ycolumn” type="string” default="
RAWY”>
<DESCRIPTION> Name of Y coord column for
image creation </DESCRIPTION>
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</PARAM>

<PARAM id="imagebinning” type="string”
default="imageSize”>
<DESCRIPTION> Use bin sizes or image sizes
to determine binning factor </
DESCRIPTION>
<CASE>
<ITEM value="binSize”>
<PARAM id="ximagebinsize” type="real”
default="1" mandatory="yes”>
<DESCRIPTION> Binning factor for x
axis in image creation </
DESCRIPTION>
<CONSTRAINTS>
ximagebinsize in [o0:]
</CONSTRAINTS>
</PARAM>

<PARAM id="yimagebinsize” type="real”
default="1" mandatory="yes”>
<DESCRIPTION> Binning factor for y
axis in image creation </
DESCRIPTION>
<CONSTRAINTS>
yimagebinsize in [o0:]
</CONSTRAINTS>
</PARAM>
</ITEM>
<ITEM value="imageSize”>
<PARAM id="squarepixels” type="bool”
default="no”>
<DESCRIPTION> Force x and y bin size
to be the same when imagebinning=
imageSize </DESCRIPTION>
</PARAM>

<PARAM id="ximagesize” type="int”
default="600">
<DESCRIPTION> Image size in the x
coordinate (used to determine
binning factor) </DESCRIPTION>
<CONSTRAINTS>
ximagesize in [o0:]
</CONSTRAINTS>
</PARAM>

<PARAM id="yimagesize” type="int”
default="600">
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<DESCRIPTION> Image size in the y
coordinate (used to determine
binning factor) </DESCRIPTION>

<CONSTRAINTS>

yimagesize in [0:]
</CONSTRAINTS>
</PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="withxranges” type="bool” default="
no”>
<DESCRIPTION> Use min/max values for x axis
image extraction </DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="ximagemin” type="real”
default="1" mandatory="yes”>
<DESCRIPTION> Lower limit of x axis
for image extraction </DESCRIPTION
>
</PARAM>

<PARAM id="ximagemax” type="real”
default="640" mandatory="yes”>
<DESCRIPTION> Upper limit of x axis
for image extraction </DESCRIPTION
>
</PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="withyranges” type="bool” default="
no”>
<DESCRIPTION> Use min/max values for x axis
image extraction </DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="yimagemin” type="real”
default="1" mandatory="yes”>
<DESCRIPTION> Lower limit of y axis
for image extraction </DESCRIPTION
>
</PARAM>

<PARAM id="yimagemax” type="real”
default="640" mandatory="yes”>
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<DESCRIPTION> Upper limit of y axis
for image extraction </DESCRIPTION

>
< /PARAM>
</TTEM>
</CASE>
< /PARAM>

<PARAM id="withimagedatatype” type="bool”
default="no"”>
<DESCRIPTION> Use imagedatatype to set the
type of image created </DESCRIPTION>

<CASE>

<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="imagedatatype” type="string”
default="Real64”>
<DESCRIPTION> Data type of the image
to be created </DESCRIPTION>

<CASE>
<ITEM
<ITEM
<ITEM
<ITEM
<ITEM
</CASE>
< /PARAM>
</TTEM>
</CASE>
< /PARAM>

value="Int16 "> </ITEM>
value="Int32"> </ITEM>
value="Int8"”> </ITEM>

value="Real32"> </ITEM>
value="Real64"”> </ITEM>

<PARAM id="withcelestialcenter” type="bool”
default="no”>

<DESCRIPTION> Shift the center of the image
to the specified ra and dec </
DESCRIPTION>
<CASE>

<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="raimagecenter” type="real”
default="0"” mandatory="yes”>
<DESCRIPTION> Right ascension of the
center of the image, in decimal

degrees </DESCRIPTION>

< /PARANV>

<PARAM id=

”“decimagecenter” type="real”

default="0" mandatory="yes”>
<DESCRIPTION> Declination of the
center of the image, in decimal

degrees </DESCRIPTION>
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242 < /PARAM>
</ITEM>
244 </CASE>
< /PARAM>
246 < /ITEM>
</CASE>
248| < /PARAM>

250 <PARAM id="withspectrumset” type="bool” default="no

”

>
<DESCRIPTION> Extract a spectrum file </
DESCRIPTION>
252 <CASE>
<ITEM value="no”> </ITEM>
254 <ITEM value="yes”>

<PARAM id="spectrumset” type="dataset”
default="spectrum. fits ">

256 <DESCRIPTION> Name of spectrum file to
extract </DESCRIPTION>
</PARAM>
258

<PARAM id="spectralbinsize” type="int”
default="10">

260 <DESCRIPTION> Binning factor for spectrum
creation </DESCRIPTION>
<CONSTRAINTS>
262 spectralbinsize in [1:]
</CONSTRAINTS>
264 < /PARAM>
266 <PARAM id="withspecranges” type="bool”

default="no”>
<DESCRIPTION> Use min/max values for
spectral channels </DESCRIPTION>

268 <CASE>
<ITEM value="no”> </ITEM>
270 <ITEM value="yes”>

<PARAM id="specchannelmin” type="real”
default="0" mandatory="yes”>

272 <DESCRIPTION> Minimum channel for
spectrum creation </DESCRIPTION>
<CONSTRAINTS>
274 specchannelmin in [0:]
</CONSTRAINTS>
276 < /PARAM>
278 <PARAM id="specchannelmax” type="real”

default="4095” mandatory="yes”>
<DESCRIPTION> Maximum channel for
spectrum creation </DESCRIPTION>
280 <CONSTRAINTS>
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specchannelmax in [0:]
</CONSTRAINTS>
< /PARAM>
</ITEM>
</CASE>
</PARAM>
</ITEM>
</CASE>
< /PARAM>

<PARAM id="withrateset” type="bool” default="no”>
<DESCRIPTION> Extract a time series </DESCRIPTION
>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="rateset” type="dataset” default="
rate. fits”>
<DESCRIPTION> Name of time series file to
extract </DESCRIPTION>
</PARAM>

<PARAM id="timecolumn” type="string” default=
"TIME">
<DESCRIPTION> Name of col for time
information </DESCRIPTION>
</PARAM>

<PARAM id="timebinsize” type="real” default="
17>
<DESCRIPTION> Size of time bins for time
series files </DESCRIPTION>
<CONSTRAINTS>
timebinsize in [o0:]
</CONSTRAINTS>
</PARAM>

<PARAM id="withtimeranges” type="bool”
default="no”>
<DESCRIPTION> Use min/max values for time
series extraction </DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="timemin” type="time” default
="0"” mandatory="yes”>
<DESCRIPTION> Lower limit for time
series </DESCRIPTION>
</PARAM>
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<PARAM id="timemax” type="time” default
="1000” mandatory="yes”>
<DESCRIPTION> Upper limit for time
series </DESCRIPTION>
</PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="maketimecolumn” type="bool”
default="no”">
<DESCRIPTION> Include a time column in the
time series extention </DESCRIPTION>
</PARAM>

<PARAM id="makeratecolumn” type="bool”
default="no"”>
<DESCRIPTION> Produce a lightcurve of rates
rather than counts </DESCRIPTION>
< /PARAM>
</ITEM>
</CASE>
</PARAM>

<PARAM id="withhistogramset” type="bool” default="
no”>
<DESCRIPTION> Extract a general histogram </
DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="histogramset” type="dataset”
default="histo . fits”>
<DESCRIPTION> Name of the histogram file to
extract </DESCRIPTION>
</PARAM>

<PARAM id="histogramcolumn” type="string”
default="TIME">
<DESCRIPTION> Name of col for histogram
generation </DESCRIPTION>
</PARAM>

<PARAM id="histogrambinsize” type="real”
default="1">
<DESCRIPTION> Size of bins for histogram
files </DESCRIPTION>
<CONSTRAINTS>
histogrambinsize in [0:]
</CONSTRAINTS>
</PARAM>
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<PARAM id="withhistoranges” type="bool”
default="no"”>
<DESCRIPTION> Use min/max values for
histogram extraction </DESCRIPTION>
<CASE>
<ITEM value="no”> </ITEM>
<ITEM value="yes”>
<PARAM id="histogrammin” type="real”
default="0"” mandatory="yes”>
<DESCRIPTION> Lower limit for
histogram </DESCRIPTION>
</PARAM>

<PARAM id="histogrammax” type="real”
default="1000" mandatory="yes”>
<DESCRIPTION> Upper limit for
histogram </DESCRIPTION>
</PARAM>
</ITEM>
</CASE>
< /PARAM>
</ITEM>
</CASE>
</PARAM>

</CONHG>
</FILE>
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Cards
Page General
Frame InOut
Parameter table
Enable keepfilteroutput
Enable withfilteredset
Parameter filteredset
end
end
Enable writedss
Parameter cleandss
Enable updateexposure
Parameter filterexposure
end
end
Parameter blockstocopy
end
Frame Filtering
Choice filtertype
Page expression
Parameter expression
end
Page dataSubspace
Parameter dssblock
end
end
Parameter destruct
Parameter flagcolumn
Parameter flagbit
Parameter ignorelegallimits
end
Frame MultiUseColumns
Parameter energycolumn
Enable withzcolumn
Parameter zcolumn
Enable withzerrorcolumn
Parameter zerrorcolumn
end
end
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end
end
Page Image
Enable withimageset
Parameter imageset
Frame Columns
Parameter xcolumn
Parameter ycolumn
end
Frame Ranges
Enable withxranges
Parameter ximagemin
Parameter ximagemax
end
Enable withyranges
Parameter yimagemin
Parameter yimagemax
end
end
Frame Binning
Choice imagebinning
Page imageSize
Parameter ximagesize
Parameter yimagesize
Parameter squarepixels
end
Page binSize
Parameter ximagebinsize
Parameter yimagebinsize
end
end
end
Enable withimagedatatype
Parameter imagedatatype
end
Enable withcelestialcenter
Parameter raimagecenter
Parameter decimagecenter
end
end
end
Page Spectrum
Enable withspectrumset
Parameter spectrumset
Parameter spectralbinsize
Enable withspecranges
Parameter specchannelmin
Parameter specchannelmax
end
end
end
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Page Lightcurve
Enable withrateset
Parameter rateset
Parameter timecolumn
Parameter timebinsize
Parameter maketimecolumn
Parameter makeratecolumn
Enable withtimeranges
Parameter timemin
Parameter timemax
end
Enable withzcolumn
Parameter zcolumn
end
end
end
Page Histogram
Enable withhistogramset
Parameter histogramset
Parameter histogramcolumn
Parameter histogrambinsize
Enable withhistoranges
Parameter histogrammin
Parameter histogrammax
end
end
end
end
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