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Chapter 1. HowTos Preface

1.1. Introduction

This document is intended to provide a general overview of the main interface to the Herschel Data
Processing (DP) software referred to as HIPE (Herschel Interactive Processing Environment). HIPE
providesaGUI plus command-line accessto the data processing capabilities of the Herschel Common
Science System (HCSS).

The intended audience is for the general astronomer new to the DP system who wishes to start with
HIPE for doing standard data analysis. More specidist analysisis possible and scripting, allowing for
batch processing, can be done within the system.

For those interested in becoming more advanced in the system the "DP Basic User's
Manual " is also available from within the DP help system and on-line as PDF and HTML
documents.

1.2. Change Log

Substantial changes were made in going from version 0.3 to version 0.4. The following items have
been changed. Changes are with respect to user release 0.6.6 of the HCSS and DP system.

 HIFI pipeline chapter substantially updated
» SPIRE pipeline chapter updated to include sample output products

» HowTo chapters on spectral display, image display and arithmetic , spectral arithmetic, spectral
fitting and image analysis all added.

» HowTo Access Data substantially changed to include updates in access to the Herschel Science
Archive.

* HowTo Save and Read datato and from FITS and ASCII files -- information expanded.

The following items have been changed in version 0.3 from version 0.2. Changes are with respect to
user release 0.6.5 of the HCSS and DP system.

 HIFI pipeline chapter added

PACS pipeline chapter added

SPIRE pipeline chapter updated to include sample output products
» HowTo plot chapter updated.
» HowTo save chapter updated, including missing image.

The following items have been changed in version 0.2 from the original version (v0.1). Changes are
with respect to user release 0.6.4 of the HCSS and DP system.

 Update of HIPE overview to new views/capabilities of the HIPE environment.

» How to Save data section added.




Chapter 2. HIPE Introduction

-- Using the Herschel DP Interface

2.1. Introduction

The data processing application for Herschel Data Processing, Herschel Interactive Processing
Environment (HIPE), strives to provide an integrated suite of graphical interfaces that can interact
with each other. It allows for interactively choosing your active data in your session, visualizing that
data in various ways and selecting tools that can operate on the data. Both command-line and GUI
interfaces to the user are available. High-level interactions, which can involve GUIs, are also echoed
as commands on the command-line that allow the saving of commands used in a session and the
generation of scripts from these interactions.

Thissection of the DataProcessing (DP) HowTosmanual providesabrief overview of thefundamental
elements of the user interaction framework, HIPE. Hopefully this enables you -as a user- to make the
most efficient use of HIPE.

2.2. HIPE Philosophy

HIPE tries to embrace several aspects which affects both users as well as developers:

* an integrated application - giving access to all data

processing functionality in a unified graphical interface

* one | ook-and-feel - where wi ndow | ayout, toolbars, buttons,

and nenus are alike

* a custom zable | ayout - allow the user to deci de which w ndows are
rel evant and how these wi ndows are |ayed-out on screen

* user guidance - including command-|ine echoing of main graphical
functionality, allowing the user to learn the scripting | anguage by
interacting with the systeminteractively

* extendible application - allow the devel oper to add new bel | s-and-whi stl es
which are autonatically integrated

2.3. Installation and Startup of HIPE

HIPE is part of the Herschel Data Processing system and can be installed with the software installer
(seeHerschel Science Centrewebsite, or installer script). Software can berun on aserver or individual
workstation running Windows X P, Linux or Solaris. The minimum recommended system is Windows/
Linux 32-bit w/1GB RAM or 64-bit W/Lin/Mac w/1GB RAM; Browsers for use with the systemm
(including download) IE 6+ , Netscape 7+, Mozilla (Firefox) 1.5+, Safari (Mac). The system is Java
based and requires Java 1.6. General Java scripts can be run on the system. Installation instructions
are provided at the bottom of the FTP page.

Once the software is installed, HIPE can be started by severa means. Using Windows, Herschel

software can be started under the "Start" menu after a standard installation. Alternatively, HIPE can
be started from a command line.

hi pe

While HIPE is being launched a splash screen is shown (see Figure 2.1).



http://www.rssd.esa.int/SD-general/Projects/Herschel/hscdt/docsDpInstallInfo.shtml#user_release
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Herschel Interacfive Processing Environment

loaded "Hifi Pipeling"

Figure 2.1. HIPE startup splash screen.

2.4. Obtaining Help from within HIPE

Help can be obtained via the Help pulldown menu available at the top of the HIPE screen at any time
and with any view the user has. There are three types of Help available (see Figure 2.2").

0 HIPE - Herschel Interactive Processing Environmenk
File Edit Run Window
g2 1i wielcome!

**___' (7) Contents

(2] —_

2 Welcome X % | working in HIPE
(?) Release Motes

Welcome tgg . .. —Bra

Hl:l"."Er'!."Uur Mouse over mmeorome TTTEAYE S T 1T mare

Figure 2.2. HIPE help available.

e Contents: This provides a general view of the help information available to the user. Selection
provides a new tab in the default browser of the user showing a hierarchical set of complete DP
documentation with more advanced documentation appearing towards the bottom of the screen (see
Figure 2.3).

e Working in HIPE: This provides access to similar documentation, also from within the user's
default browser. In this case, however, Chapter 2 of the HowTos manual which provides an
overview of how to interact with HIPE, is opened (see Figure 2.5).

» Release Notes: This provides asimilar view again, except this time the page automatically opened
isthat containing the news of the most recent additions/changes to the system (see Figure 2.4).
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+[7] A Devweloper's Manual Advanced User

+ 7] Developer Reference Manual (AP

What's New in 14 13.3 . 4 Basic User's Manual . User's Reference Manual
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& Developer's Manual Developers Reference
Manual
4] | |
|7 | pane @

Figure 2.3. HIPE general help contents.
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n Herschel Data Processing
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+ [ User's Reference Manual il
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+/[7] A Developer's Manual
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Table of Contents
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2. Spectrum Fitter
3. Plot XY
4. 1A Toolbox Image
5. 1A Gui Image
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Figure 2.4. Help with HIPE interactions.
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2.6.1. Adjusting Individual Views
2.6.2. Adding New Views to the Perspective
i | _’l 2.6.3 Saving Your HIPE Perspective
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Figure 2.5. HIPE release notes.

Navigation through the help documentation is via standard mouse clicks on the links that appear in
the browser window.

2.5. HIPE Welcome Screen

Following launch a Welcome screen is displayed which includes six icons appearing on the HIPE
startup screen. Access to the setup for analysis (Work Bench), a data access area (Access Data),
and general help (Documentation) is currently available. Later editions will alow for software
update searches (Updates) and preference selection (Preferences) and interactions with external tools
(External Tools). Placing the mouse over each of the icons on the screen provides a small description
that appears along the bottom of the HIPE window (see Figure 2.6).
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[-JHIPE - Herschel Interactive Processing Environment =10] =]
File Edit Run Window Helg

1= s Q@
(7) Welcome X —

Welcome to Herschel Interactive Analysis!

Hover your mouse over ane ofthe images belaow far mare information.

¥ g @

¥

Work Bench Access Data Documentation

L

A Q
T —
Preferences Updates External Tools

Tip: Wou can always get back to this page by selecting in the menu bar: Help -= Welcome!

Search local and remote data to import into your session

]

Figure2.6. Information on "Welcome' screen icons. Seebottom strip of theHI PE screen for theexplanation
of each icon the mouse is placed over. In this case the Access Data view is stated as being accessible via
theicon the mouse ishovering over.

Notethat atool bar existsat thevery top right of all window displaysof HIPE. Thistool bar anditsuses
are discussed in the section on HIPE perspectives (see Section 2.6). However, just to note here that
the Welcome screen can always be returned to by using the 'Help' pulldown menu to "Welcome' (see
Figure 2.7)

. The Welcome screen is also available using the first icon in th elist to the top right of the HIPE

screen (ﬁ:).

EHIPE - Herschel Interactive Processing En¥ironment

File Edit Run Window Bgl

(M 1E!

; [=‘¢ ol COFE

(7) Contents
? = : :

2 Welcome X | (7) wWarking in HIPE I

(7) Release Motes
Welcometdg ... - BT

Ahout
HI:I'I.fEr'!.l'EIUr mDUSE DIUIEr e oarorme IIIIGHUD HETOTToT mD

Figure 2.7. HIPE Welcome screen access.
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2.5.1. Icon: Work Bench

=)

P

Clicking on the @ icon takes the user to the workbench perspective (for information on
perspectives in HIPE see Section 2.6). The default view of the workbench is shown in Figure 2.8.
Thisis the main work areafor doing data analysis. Here we can look at data values, plot spectraand
images, create scripts for batch processing and run analysis tools. The contents of the workbench can
be updated with various "Views" available under the Window pull-down menu (see Section 2.8 on
available Views).

The current default work bench is a somewhat slimmed-down version of the full work bench. Either
perspective on the system can also be be provided via use of the "Window" menu. Selection of the
"Show Perspectives' and either "Full work bench" or "Work bench" provides the two main default
perspectives for when doing work in HIPE.

EHIPE - Herschel Interactive Processing Environmenk I ] 4

File Edit Run Window Help

| Editor X _ o || 52 variables x _n || 2@ Tasks x =
= Al
-

& Anplicable
% By Category

i
i |

© ANGSTROMS
@ ASTRONOMICAL UNITS |88
@ chd

@ CEMTIMETERS

@ chsub

@ chsubz

@ chwidth

@ cut

@ database_property
@ DAYS

@ DECIBELS

@ ELECTRON_CHARGE
@ GIGAHERTZ

@ H_PLANCK

@ HERTZ

@ HOURS

@ haverk

@ hplanck

@ hrs_chwidth

@ k

El Console x [=o]||® K BOLTZMANN
@ KILOHERTZ
IAF> @ KILOMETERS

@ MEGAHERTZ

@ METERS

@ MICROMETERS
@ MICROSECONDS
@ MILLIMETERS

@ MILLISECONDS
@ MINUTES

@ OME

@ PERCENT

@ SECOMNDS

@ sghotnoige

@ Sorting

Figure 2.8. HIPE default view of the workbench per spective.

2.5.2. Icon: Access Data

N

The "= icon opensup areplacement window in HIPE that provides accessto dataheld in databases
both locally or at aremote site (for example the Herschel Science Archive). It also allows the import
of FITS and ASCII table filesinto and out of a DP session.

The access tools allow the user to search and do queries on stored data and its attributes in order to
make it accessible within the processing on.
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Four icons appear that allow import/export to databases, direct accessto the Herschel Science Archive
or import/export of FITS or ASCII tablefiles (see Figure 2.9).

EHIPE - Herschel Interactive Processing Environmenkt I} Dlll
File Edit Run Window Help
e P Q@
(7) Welcome x (=@
Access to Herschel Data
The Herschel Interactive Analysis software provides a number of means to load and save data either remotely or locally.
Herschel Archive Browser Impert FITS Files
The Herschel Archive Browseris a FITS files may be loaded into the
graphical user interface to the Herschel session directly, so baoth its contents
Archive. lf provides the means to query and header {meta-data) can be
on meta-data and download the accessed.
products directly into Hipe You can read FITS files generated with
Herschel software as well as standard
FITS files.
Access Data Products Import ASCIl Tables
The Product Access Layer (PAL) Tahles of data written in text files can be
provides the means to access and read and imported into the session as
store data products fram and to a whatis called "Tahle Datasets" in
variety of storage locations, he it Herschel terminaology.
remotely (and cached) ar lacally. The exact columns and separators that
In addition the PAL provides meta-data you expect for vour data can be
searching as well as data mining. specified in the task dialog for reading
the tahle.
Yelcome

Figure 2.9. HIPE default view of the workbench per spective.

Clicking on the "Herschel Archive Browser" icon opens up the Herschel Archive perspective, while
the Data Access icon takes the user to the Product Access Layer perspective (see Section 2.6 for
information on these perspectives). The means for actually bringing datainto the system is described
in detail in the HowTo Access Data.

For FITS and ASCII 1/O the other icons produce perspectives that allow for this which are based on
the default Work Bench plus the simple FITS archive tool or ASCII archive tool respectovely. These
are discussed more thoroughly in the HowTo save and restore data (ASCII and FITS).

2.5.3. Icon: Documentation

The \) icon allows access to the complete DP rel ease documentation tree. After clicking on this
icon, documentation is provided via a web browser and uses the Eclipse system which comes with
the HCSS build. The user is able to get the top-level How-To information that explains such basic
functionality as accessing data in a database, displaying images and spectra, plus basic image and
spectral analysis for Herschel (also see Section 2.4).

Links are aso provided to documentation that explain the scripting capabilities and use of the
commands on the command-line of a console window. This allowsthe user accessto the full power of
the system as well as the creation of his’her own batch mode processing. The scripting language has
great similarity to the Jython scripting language and borrows many of the items from that language.
Thisis contained in the "Basic User's Manual".
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2.5.4.

2.5.5.

2.5.6.

User task commands, numerical package and product storageinformationisalso availableintheUser's
Reference Manua (URM). The URM providesashort inrtroduction to any of the commandsavailable.
Help for a given command displays the URM contents for that command.

Devel oper documentation for the complete systemisavailable. Thesearein JavaDoc format (described

in Chapter 9 of the "Basic User's Manua"). Any of these commands may be used at the console
command line or within scripts produced for the DP system.

Icon: Preferences

The icon ﬁ(f{‘ functionality is NOT IMPLEMENTED YET. Clicking on this item will change
Herschel DP system preferences for the user.

Icon: Updates

o
—

Theicon # functionality isNOT IMPLEMENTED YET. Clicking on this item will (in future)
allow the user to search for software updates available from the Herschel Science Centre.

Icon: External Tools

Theicon Q functionality isNOT IMPLEMENTED YET. Clicking on thisitem will allow access
to certain tools external to the Herschel DP system.

2.6. HIPE Perspectives

When going to the workbench or using the welcome icon link to the data access capabilities of HIPE,
the user is presented with a"perspective". A "perspective” is a presentation of the system that is made
availableto the user through a set of "views" (basically separate windows within the environment that
provide particular capabilities). The following section discusses the views the user can have, but in
this section we describe perspectives and in particular the default workbench perspective. We aso
discuss how the user can control a perspective to make it as simple or as complex as wished.

HIPE is built-up from several graphical elements, of which the fundamental ones are shown in
Figure 2.10, which provides the full work bench. A perspective is a collection of graphical windows
("views") organized in a way to focus the user on doing a specific job within the whole suite of jobs
that a user can and will do within the system. It may consists of one or more views and, optionally,
the editor area; these windows are then organized in tabbed panes and split panes. Many of the views
also contain their own toolbars. These toolbars are in addition to the toolbars for HIPE displayed at
the top left (editor capabilities for editor window view) and right of the HIPE screen (icons providing
access to full set of defaults perspectives -- hover mouse over icon to view perspective name).
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a5 Tasks X [ B

5 A

W Applicahle
% By Category

Figure 2.10. A single element (view) for a HI PE perspective.

2.6.1. Available Default Perspectives

There are five perspectives that come pre-packaged in the system. These can always be obtained
by using the toolbar at the top of the HIPE window. Click on "Window" and pull down to "Show
Perspectives’, which providesthe list.

2.6.1.1. Product Access Layer Perspective

The Product Access Layer perspective provides a convenient means of getting and briefly viewing
data from databases and data stores -- both localy and remotely stored. This is illustrated in
Figure 2.11. There are 4 windows ("views") including an editor where DP scripts can be created (see
the DP User's Manual).

Data can be queried from alocally stored database (default is under the ~/.hcss directory) or remotely
registered database using the "Data Access’ view seen to the left of the perspective (see ???). More
information on how to get data from databases and the Herschel Science Archive is available from
the chapter HowTo Access Data.
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[-2HIPE - Herschel Interactive Processing Environment =13l =]
File Edit Run Window Help

= i EnsB@@
-, Data Access X [—n]| & outiine x _o|| & Editor x (=)
Guery: |There ate ho Storages loaded v| ho autline infarmation available
r Observation rAﬁrihutes r Meta Data r_\ u| b
Target | |
Proposal ID | |
Fraposal Title | |
Instrurnent [ |
OperationalDav| |
Cbservation 10 | |
22 variables X [=a]
-
@ ANGETROMS -
@ ASTROMOMICAL_UNITS
@ chd
@ CENTIMETERS
@ chsub
@ chsub2
[C] All Varsions & Search 2 Ch:""[“h -
e

Figure 2.11. HIPE Product Access Layer (PAL) perspective. This provides access to data stores both on-
line and on the user's own computer.

2.6.1.2. Classic(JIDE) Perspective

TheClassic JI DE perspective provides ascripting environment with 3 windowsthat provide an editor/
debugger window, a console window and a log window. This is the basic view of the system used
during earlier development of the DP system (see Figure 2.12). A new Jython (DP) script window

can be added by clicking on the icon at top left of the Editor window. More information on the
Editor view can be found at Section 2.8.4. The DP User's Manual, available under the Help menu, also
provides significant further help on JIDE itself and the HIPE/JIDE view in creating user scripts.

The same perspective can be obtained by clicking the = icon to the top right of the HIPE window.
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EHIPE - Herschel Interactive Processing Environment 1Ol x|

File Edit Window Help

=

i
e |

| Editor X =N

i/ console % [—no|| & History x (=]
Tony's IA>> Line [otatus| | . [Err.| Trace
1 | ¥

== 1%

Figure 2.12. HIPE's 'classic' JIDE per spective.

2.6.2. The Full Work Bench Perspective

The Full Work Bench perspective provides a general environment with multiple windows, five
of which are prominent (editor, console, variable list, outline, run tools). Other windows/views are
available by clicking on the tabs, e.g., Navigator, Classes (see Figure 2.13).

12
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[-JHIPE - Herschel Interactive Processing Environment

File Edit Run Window Help

= Navigator X YE Pd ¢ p §-0

-

-~ 1=~ User areas
n
e .\J Home Falder

- B File System

| Editor %

[—nO|| o Tasks x %, =

=l
@ Applicable
%8 By Category

22 variables x _no
-

@ ANGETROMS -

@ ASTROMOMICAL_UNITS

@ chd

@ CENTIMETERS

@ chsub

@ chsub2

@ chwidth

@ cut

@ database_property

i El console x

o= Outline X _o

Li=>=

no autling infarmation availakle

Figure 2.13. HIPE view of the full work bench per spective.

2.6.3. The Work Bench Perspective

The Work Bench perspective provides a simmed-down general environment similar to the work
bench but with only with four windows (views). The editor, console, variablelist, outline, tasks views
are available (see Figure 2.14).
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0 HIPE - Herschel Interactive Processing Environment
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Figure 2.14. HIPE default view of the work bench per spective.

2.6.4. Archive Browser

The Archive Browser perspective provides a convenient means of querying and obtaining data from
the Herschel Science Archive (HSA). There are three views related to providing log-in information
for the HSA, the connection to the HSA (via plastic VO protocol) and the loading of selected data

from the archive (see Figure 2.15).

Queried data appear under a single, selectable variable in the DP session (under Variables view) and
a click on the variable alows its outline to be provided in the Outlines view. These two views are
described in more detail later in this chapter. Further information on how to get data from databases

and the Herschel Science Archive is available from the chapter HowTo Access Data.
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[-JHIPE - Herschel Interactive Processing Environment =10] =]

File Edit Run Window Help

Q@
%) Herschel Login X _ 0| & Editor x =
Mot logged in | Log nutJ
Password:
Log in
&= Herschel Science Archive X =
-ACCess
Open HSA User Interface
@ Reconnecting to Plastic failed. Retry
0% Ot I He .
i ine X - 0| & consale \Q H\story\g Log | o Variables X sl
no outline infarmation available -
rRetrieval
o ANGSTROMS i
@ ASTROMOMICAL_UNITS
Load selected products || Cancel | © chd
@ CENTIMETERS
@ chsub
@ thsuhl
@ chwidth
Mo data available yet. @ cut
@ database_property
@ DAYS
© DECIBELS
Cl CoTok LIADD i

Figure 2.15. HIPE Archive Browser perspective. This provides access to the Herschel Science Archive
(HSA). In this case an error is shown in red indicating that access to the archive server has not been
established in the DP session.

2.7. Changing HIPE Perspectives

Changing a perspective to aworksurface that auser prefers can be donein various ways. Each window
can be resized or dragged to different areas of the workspace. Also, new views can be added to a
perspective.

2.7.1. Adjusting Individual Views

Each individual window can be adjusted in the following ways.

* Window resizing. These can be adjusted in a standard way. To the top of each window, the cross
( X)on the tab being clicked removes the window/view. The underscore line minimizes a window
(_) while the window can be maximized or returned to its original size by clicking of the box figure
inthetab at top right. Minimized windows appear to bottom left of the workspace (see Figure 2.16).
Holding the right mouse button down while on the window tab also providesamenu which includes
the same options.

Clicking and dragging borders of each of the windows allows for expansion in any direction of any
of the views.

* Window Tab Placement. A right click on the view tab providesapull-down menu that allows some
default window resizing and also tab placement and direction of written label (see Figure 2.17).
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* Moving Views. Windows can be moved inside the HIPE workspace by clicking on the window
itself and dragging to another part of the worksurface. Outline black boxes appear on the screen
indicating where the window would be if the mouse button was released at that point.

It is also possible to completely Undock a window view by holding the right mouse button down
while on the window tab. Pulling down on the menu to "Undock" allows the view to become a
separate window that can be moved completely off of the HIPE surface (see Figure 2.18 for an
example). To move this undocked window the user need only click on the top, blue part, of frame
of the window and drag to wherever he/she wishes on the screen surface.

* Moving Between Windows in a View. Windows can be moved inside a view using the arrow
buttons to the top right of the view. The left and right arrows toggle through the windows available
in aview, while the down arrow allows window selection from alist (see Figure 2.19).

Eﬁ Editor & H][E History, Log, Console & x]

Figure 2.16. Minimized window appear ance at the bottom of the HI PE window.

[ e E—
+| Edit [ )
] 2 Lindock -0
Dack | ® rotateTask & resuitt | = rotimage x \, O F
Festore S: First coordinate of reference pixel
cheal? T WS Second coordinate of reference pixel
cdl_1 6a
cd1_z| ¥ Close 513
cd2 1| ® Close Others 113
b2 2 wove to Window Bar b {98 - , ,
crpixd GE WCE Reference pixel position axis 1, unit=Scalar
crpix? Tah Orientation ] WS Reference pixel position axis 2, unit=Scalar
haxis Tah Direction b Right The number of columns
naxis The number of rovs
» [own

Showy Wiew:

[= Data Sets
— @ [[uEPE

Figure 2.17. Changing tab positionsin a HI PE view.
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EHIPE - Herschel Interactive Processing Enyironment 1 = Dlll
File Edit Run #indow Help
1=~ Havigator (I:E Eg{ dy=sn [135_1 Hig.wnr\(\ ng‘]’E Console X
& B - |[[ra> I]== an
e @ Applicable
—- 1= User areas By Category
i[ }J Home Falder
- B File System
|
| Editor % (o]
-0
-
-
L UNITS
prhy =
-0
on available
:

Figure2.18. Example of undocking aview using HIPE. I n this case the Editor view has been undocked and
now sits" over" the HIPE worksurface and can be dragged to anywhere on the user's computer screen.

| Editor X [— 0| @& Run Tools X

k (P UM_evamples_checkspy @ ratateTask & resuttt | = rotimage x (O [F)|||@ rotateTask
crval 300 i A o nordinate of refer el # o5
crval2 -22.58 WS Second coordinate of reference pixel B mylmage?
ot _1 0.8660253964992068 @ rotateTask
cot_2 -0.50000001 26183313 & UM_examples._checks.py
cd2_1 0.5000000126183913
cd2_2 0.8660253964992068 e_ IRt Bt
crpicd 308 11474338811865 WeS: Reference pixel position axis 1, unit=Scalar a2t
Croixa 39.61473686441035 WCS: Reference pixel position axis 2, uni=Scalar rotimage
naxis1 962 The number of columns
naxis2 aar The number of ravws

Data Sets
[ Data Sets

Figure 2.19. Selecting windows within a view. The down arrow shows the list of windows availablein the
Editor view that the user can moveto.

2.7.2. Adding New Views to the Perspective

Several additional viewscan be added to aperspective. The completelist isobtained from the Windows
menu on the toolbar at the top of HIPE. Pulldown to " Show Views" to show the available viewsin the
system. Click on one to add that view to the current worksurface (see Figure 2.20).
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HIPE - Herschel Interactive Processing Environment

File Edit Run g
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[*] Editor
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2 FPackages
Tasks
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Figure2.20. The'Show Views' selection from the Windows pulldown menu liststheviewsthat can beadded
(note: if the view already existsthen a new oneisnot added).

2.8. Available Views And What They Allow
You To Do

2.8.1.

2.8.2.

Each view has particular capabilities that can be combined to provide a powerful interactive
environment. However, the environment can be simplified to a few windows to make a perspective,
as noted above. . The views available under the HIPE "Window" pulldown menu on the toolbar can
be added to any perspective.

Classes

Thisview allows the user to see all the classes (routines) currently available in the session. These can
include scripts written and loaded into the system by the user. Help information for any of the classes
can be obtained by use of aright mouse button click. This brings up a small menu which provides
accessto Help.

Help information on a class appearsin the "Topic Help" view.

Both these views are available in the default "Workbench" perspective (see Section 2.6.1).

Console

The Console view is aso available in the default workbench window. It provides a terminal-like
input for the DP system where command-line DP inputs can be made. A prompt (editable in a user's
properties) is provided.

Re-running commands. It ispossibleto cut and paste command linesinto thewindow. It isalso possible
to rerun commands by clicking on the window then hitting the up arrow key until the command that
requires repeating is reached. Editing of the command line can then be done before hitting return again
to rerun the (edited) command.

Note that the console inputs are the same asfor the classic JIDE case and itsfull useisdescribed in the
Basic User's Manual. Outputs such as plots or images will appear as separate tabbed windows within
the editor view (see below for more information on the Editor view).

The console window is also where printed output from routines appears. So a routine that involves a
print output will provide that printed output to the Console view (see Figure 2.21).
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['i:ii' Topic Help \QE:' Histany \Q Log TE Console X

rotateTask (image=myImage2, angle=30.0,interpolaticn=3, suksamplebits=1&)
Tony's IA»»Displayviresultl)

Tony's IA>>3Ystem.go()

NameError: 3¥stem

Tony's IA>>3vstem.gc{)

Tony's IA»»rotimage = resultl; del{resultl)

Tony's IA>>

1
=]

Figure 2.21. The Console view is where command-line input can be made and wher e feedback command-
lines appear following the use of a GUI.

2.8.3. Data Access

Thisview brings up theinterface for downloading datainto asession (see Figure 2.22). Thisprovidesa
mechanism for interacting with aset of dataon auser's machine or data contained in remote databases,
including the Herschel Science Archive (HSA). The data can be accessed by several means;

-, Data Access X [ -0

Queny: |There are no Storages loaded il |

[ Observation | Aftributes | Meta Data | Data Mining
Target

Proposal ID ‘

Proposal Title ‘

Operational Day‘

|
|
|
Instrument ‘ |
|
|

Obsetvation 1D |

[CI Al Versians | & Bearch

Figure 2.22. Outline of avariablein the DP session is shown in the Outline view.

» Observation: which allows querying for observations by target, proposal information, instrument
or observation id/day of observation.

» Attributes: which allows data selection viaattributes in the data products such as creation date and
instrument model.

» Meta Data: which allows selection based on metadata associated with the productsin the database
(TBD).

» Data Mining: which allows selection based on information contained within the science data
themselves (TBD).
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2.8.4. Editor

The Editor view is where scripts are displayed and can be edited (see Navigator view information).
When scripts are viewed a complete editing environment is made available allowing for standard
editing capabilities. These are available under the "Edit" toolbar at the top of the HIPE work area (see
Figure 2.23). A number of edit capabilities are also shown by icons (&8 B « % & & & w @)
which can be clicked to perform certain tasks. Hovering the mouse over each of the icons indicates
the edit function it performs, e.g. the torch icon provides find/replace edit capabilities and the double
arrow icon alows the loading of everything showing in the current editor window. The run icon will
run the highlighted lines shown in the currently shown edit window. If no lines are highlighted then
the one line will be run from where the cursor is presently placed at the side of the script. An arrow
appears marking this position when the mouse is clicked next to aline -- in left hand side grey region
-- inascript window (see Figure 2.24).

DP—EAE response on User ¥ision

File Run Window Help

F <7 Undo Cirl-Z
|22 — % ¥ Packages 4 4 » ¥ - 0O || [¥ Editor x
e T Cirl-¥ g ¥
oy - b P{f‘ LIM_examples_(
Faste CH-Y r-HowTo-0-1 a crval’ a0.0
-HowTao-0-2 b B [[ll] creal2 -22.9
Qpen Enter
: r-HowTo-0-2 xml cd1_1 0.86602
# Delete Delete 5 pdr cdl_2 -0.50001
%] Open'With b th & Destroy.nk cdZ_1 0.50000
- SYSTE IO SR, dot Log. 2 Bk

Figure 2.23. The Edit toolbar.

] Editor x * =
2 @ rotateTask | UM_examples_checks.py X @ ratateTask ' result! i rotimage * [ 4 »

#scale size of an image

Ll

o = Sealedly (itEgesyItiages . 3 = B.5,.. 3w =2, %
interpolation=Scale.INTERF BICUBIC, subsampleBits=3
P Displayis)

# translate an image
im trans sky = Translate{) (image=myImageZz, ra=0.03;d§i
Display({im trans sky)
#transpose an image

im pose = Transpose () (image=myImageZ, type=Transpose.

Displavi{im pose)
PR Iv]

4]

Figure 2.24. The Edit arrow is placed next to the line the user wishes to execute next. In this case, the
Display task would be called once the Run button was clicked.
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Once a script isinitiated, it can be halted by clicking the red highlighted square (Stop) icon. NOTE:
the current line of the script will be completed before the script stops running. This can lead to adelay
before coming to a halt.

The Editor view is aso where informational overview or the contents of a DP file type are displayed

-- when requested. It is also the area where plots -- which are in themselves editable, e.g. zoom, pan,
change of labeling, task dialogs etc. -- are placed. Examples are shown in Figure 2.25 and Figure 2.26.

7] Editor X ", =
5 | & mylmage2 X ‘& rotateTask (® UM_examples_checkspy @ rotateTask (& resuitt (5[ < » 7

Meta Data
name yalLe unit description
type Lnknown Product Type [dentification
creator LInknown Generator ofthis product
creationDate |2003-05-29T11:49:145 Creation date afthis product
description  [Unknown MHame ofthis product
instrument LInknown Instrument attached to this product
moadelMame  |Unknown Model name attached to this product
stantDate 2008-05-28T11:49145 Start date of this product
endDate 2008-05-28T11:49145 End date ofthis product
naxs 2 WCES: Mumber of Axes
crpix 29.0 WiC S Reference pixel position axis 1, unit=Scalar
Crpixd 29.0 WCS: Reference pixel position axis 2, unit=Scalar
crall 0.0 WiisS: First coordinate of reference pixel
crval? -22.48 WS Second coordinate of reference pixel
el n Tho mnenbior of com e ee

Figure 2.25. A window shows metadata associated with an image within the Editor view.
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progress:
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Figure 2.26. Window showing a task dialog associated with an image rotation within the Editor view.

The area can hold several (tabbed) windows so multiple plots/scripts/file contents can be open at one

time.

Herschel Login

This view allows the user to login to the Herschel Science Archive (HSA). It is also available as
part of the Access Data perspective noted previously. See Figure 2.27. The user enters username and
password which allows certain priviliged access to the archive system.
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{31 Herschel Login X =0

Mot loged in | Log out |

Password

Figure 2.27. The Herschel Science Archive login screen provided by the Herschel Login view.

2.8.6. Herschel Science Archive

This view allows the user to access the Herschel Science Archive (HSA). It is also available as part
of the Access Data perspective noted previously. See Figure 2.27. The user can get the HSA interface
by clicking the "Open HSA User Interface" button. Once selection is done then the "L oad Selected
Products’ button will bring selection into the HIPE session. More information is provided in the
HowTo chapter on Data Access.

! Herschel Science Archive x -0
-ACC

Open H3A User Interface

rRetrieval

[ Load serected prouets | [ cancer |

Retrieval finished: 127 Products processed 100%

Figure 2.28. The Herschel Science Archive interface view.

2.8.7. HIFI pipeline

This has not been fully implemented yet, but will be a specific view from within which it will be
possible to run HIFI pipelines (in part or full).
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2.8.8. History

The History view provides alisting of the commands executed at the console or lines executed from
the Jython script window of the Editor. This also shows whether the command was successful or not.

A tick (M) indicates the command supplied was successfully executed. A white crossin ared circle

(ﬁ) indicates that there was a problem when performing the command. A click on the small plus

signinacircle (H-") next to thiswill expand out the error information including a complete traceback
(see Figure 2.29).
(%) Topic Help | = History % | Lag {E] console =
Line | Status Command Errar Trace
5 2] = |resultl = rotateTask|java.lang.I11egest

Figure 2.29. A traceback of errorsisavailable from the History window.

History can be saved and used for later batch processing (see ?777?).

2.8.9. Log

Thelog screen provides alogging of the commands that have been exectured from the command-line
or the equivalent from dialog interactionsin HIPE. It also indicates warnings generated in the system.
Thewarning system level can be adjusted by the pulldown menu available at the arrow to top right of
the window, from FINE to SEVERE warning levels (see Figure 2.30).

Log x Consale -
[ Ex -

04 Moy 2008 13:55:02.531 INFO: [Cammand] hifiFipeline.obs
04 Mow 2008 1235702515 INFQ; [Command] print abs1.get
04 Mow 2008 13:57: 20,062 IMFO: [Command] print obs1 from

% Filter level FIME

04 Moy 2008 12:67:20.583 INFO: [Command] print obs1 from Filter level INFO
Filter level WARNIMNG

Filter level SEVERE

Figure 2.30. The Log screen with pull-down menu showing warning levels that are to be filtered and
displayed in the Log view.

2.8.10. Navigator

The Navigator view provides accessto the user's directory environment. By default it providesalisting
of the user's home directory. Certain types of stored information can be brought into the session and
displayed. A right click on an item in the Navigator list provides items indicating what may be done
with the particular file (see Figure 2.31).

A prime example of using the Navigator tool isinloading aJython script (file ending with .py). A right
click and pull down to "Open With..." then "Jython Script Editor”, will open the script up in an Editor

24



HIPE Introduction

view window (the Editor view can hold several, tabbed, windows). Scripts can also be run directly
from the same menu, with the "Run Script" item appearing on the menu. Although the scripts need to
be self-contained requiring no parameter inputs.

'fg variahles ]E;Na\ﬂgatur KKI:E Packages ( 4 r 50

-

— |2 SpectrumFitter-HowTo-0-1 &
— [E] SpectrumFitter-HowTo-0-2.d
= SpectrumFitter-HowTo-0-2 xml
SPG-ICD-drafi-2.0.pdf
Spyhot- Search & Destroy.Ink
Systemn for SxR.doc

— & [T

— @ yectar-scan-plotp :

R Wh_CalsSci_H_apn Qpen Enter E
Webmaster_pos0 E’I Open Wiith »
Webmaster_pos0
WinDump. exe Cut Crl-x
WinPcap_4_0.exe Copy -

— [ ws_announcermer
#- = Favarites ERsie Sl
(7] Help Fi o]
¥ Delete Delete

O— =
o= Outline X - n
= Run script |

|nu outline information availahle

Figure 2.31. The Navigator view for HI PE showing the options availablefor the selected item on theuser's
system. Double-clickingon a" .py" script will open the script in a new Editor view window.

2.8.11. Outline

The outline information on agiven variableis placed in this uneditable view. Clicking on the variable
in the "Variables' view (see Section 2.8.14)provides an output of its name, variable type (class) and
the herschel package in which this variable type is defined. In Figure 2.32, the DP session variable
nyl mage2 is shown to be an image dataset which could be viewed using the available DP Display
task (for example).
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Figure 2.32. Outline of avariablein the DP session is shown in the Outline view.

NOTE: Thiswindow provides information only, and its contents can not be manipulated by the user.

2.8.12. Packages

This view brings up a panel that provides access to the packages that are currently available to the
session (see Figure 2.33. In order to get further information on what is available in a given package
the user can double-click on one of the folders displayed. Package documentation associated with the

available commands ( m) can be obtained by clicking on the command or right click on the item in
the Package view and pulldown to "Help". Documentation appears in the "Topic Help" view. Note
that the documentation provided at thislevel is not for the general user but more for those wishing to
use to use package elements to devel op scripts etc. within the HCSS.
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= [J] MibSelectar 1
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class PylavaClass
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Figure 2.33. The Package view which is one of the tabbed views to the top left of the default Workbench
per spective. Information on a package item is shown in the Outline view.

Information on the package item is provided in the Outline view when the item is highlighted.

2.8.13. Tasks

Thisprovidesalist of tasksand tools avail ableto the user from HIPE. These can be applied to variables
of the appropriate typein asession. A right click on the available task alows a menu with a pulldown
that includes "Open With...". This allows a Task dialog where the task can be applied to a given set
of data. Some example workflows are given below.

When avariable (see Variable view, below) is highlighted, available tasks appear as available in the
"Tasks' listing. The Tasks are availablein three folders; All, Applicable, and By Category. The"All"
folder shows all availabletasksinthe system, while"Applicable" tasks are those that are designed and
registered to run with data of the type associated with the highlighted variable in the Variables view.
The folders can be opened or closed with adouble-click. To start atask working on the data variable
highlighted, simply double click on the task shown in the list (see Figure 2.34).
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c.ﬂ Tasks X

=m
= Applicable
= @ hifiFipeline
I~ @ levellPipeline
- @ level2Pipeline
@ Photometric des storage
@ Photometric drift carrection
I~ @ Photometric trend builder
- ® Remove one part of the offget by the subtraction of the median in the science data cube
= ® Responsivity and Flatfield correction
- @ simpleFitsWriter
(= By Category
= General
(% Image
= @ add
= @ asciTahleReader
= @ asciiTahlewiriter
=@ awm
= @ divide
= @ doDeconvolution
= @ exract
@ edractRegionPixelSpectrum
= @ edractSinglePixelSpectrum
= @ filterSpectrum
= @ flagSaturatedPixelsCubeTask
= @ hifiGriddingTask
|~ @ hipeTesiTask
= @ imporCubeTask
@ multiply
@ replace
= @ resample
- @ selact
= @ simpleFitsReader
- @ simpleFitswriter
= @ smooth
= @ statistics
@ subtract

Figure 2.34. Tasks available for a given DP session variable are automatically made available in the
"Tasks' view. Applicabletasks are shown in the Applicable Tasksfolder.

Most of the tasks needed for basic data analysis can be accessed in this fashion. More information
on how to use tasks for general data analysis is provided in the set of HowTos that are available in
the main Help window (e.g., go to "Help" in the main toolbar at top left of HIPE, which opens up a
window with access to the full user documentation).

Double-clicking any task in the Tasks view brings up a GUI dialog in the Editor view. This can be
used to run the task in the appropriate way. In all cases an "Accept” button, to bottom right of the
dialog, under the progress bar, should be clicked to run the task with the given inputs (see example
task dialog at Figure 2.26).

2.8.14. Variables

This view shows the variables established in your session that you can use. Y ou can always see what
they are in two ways.

 Click on the variable in the Variables view. It's description and outline are shown in the Outline
view (see Section 2.8.11).

» You can print the contents to the screen in the Console view (see Section 2.8.2) by the command

print <variabl e nane>

Clicking on avariablein the Variables view enable you to see what type of variableit is (this appears
in Outline view, Section 2.8.11). In thisway it is possible to look at the structure of a complex item
in your session containing multiple groups of spectra or images.

A right mouse click on a variable allows a short menu to appear which provides the possibility to do
the following:

» Get help information on the variable type. The help information appearsin a new browser window
tab, and is the User Reference Manual information for the given variable type(see Section 2.4).
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* Deélete the variable from the session. Note that the equivalent command-line will appear in the
Console view (see Section 2.8.2).

* "Openwith" allowsalist of waysto view the variable other than in outline (e.g., if it isatable you
can useaDataset Viewer, see Figure 2.35 or Spectrum Viewer for spectra). These viewers currently
provide output in the Editor view (see Section 2.8.4).

a° Variables X “(— Navigator 1% Packages LU 4 » ¥ — DO

w

@ al
@ s
@ o0
@ spec
@ e
o Enter
] % Dataset Viewer
@

I ot Cirli

oy Cirl-C

Faste Cirl-W

¥ Delete Delete
(7) Help F1

Figure2.35. Toolsavailablefor agiven DP session variableareautomatically madeavailablein the" Tasks'
window.

2.8.15. Welcome

Opens up theinitial startup window.

2.9. Viewers in HIPE

A convenient feature of HIPE is that recognizes the type of variables held in asession (isit a dataset,
a spectrum, an image, a scalar constant etc). Items appearing in the "Variables" or "Outline" views,
with a green dot beside to their left, can potentially be opened. A right mouse click on any of these
variables appearing in a DP session will provide a small menu of options allowing the user to "Open"
the variable or "Open With..." or "Delete" or get help on ("Help Selection") the variable chosen. As
previously noted in the "Variables" section.

Choosing "Open" alows opening with the first item in alist of available viewers for the selection.
But there can be more than one viewer. These are shown under "Open With...". One of the viewersis
chosen as the default for a double-click on the variable -- and thisis shown with a dot besideit.

An exampleis shown for Si npl el mage. A right-click on avariable of thistypein the "Variables'
window shows there are two viewers (see Figure 2.36). The Product viewer will show associated
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metadataand array valueswhilethe second viewer displaystheimage (moreisprovided intheHowTo
on Display and Manipulation of Images).

As examples, viewers are available to show information on headers (metadata), and datasets
(numerical arrays), enable table plotting and exploration, show images and/or spectra.

22 Variables x —o

Praduct Viewer
alete | @ Standard Image Viewer

Figure 2.36. Available viewer s are shown with aright-click.
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Chapter 3. HowTo Access and
Retrieve Data from the Herschel
Science Archive

3.1. Introduction

The Herschel Science Archive (HSA) isthe main repository for the observational data products from
Herschel. It is available via a web interface to the Herschel Science Centre. But it is also available
directly from within a DP session using HIPE.

In this HowTo we explain how to access data and bring it into a DP session.

3.2. Retrieving Data from the Herschel
Science Archive User Interface

Data can be accessed directly from the HSA using the Herschel Science Archive User Interface (HUI;
see Figure 3.1)

Figure 3.1. The Herschel Science Archiveinterface.

In order to retrieve data from the HSA you have to be aregistered Herschel user. To register with the
Herschel system please go to: Herschel Archive Registration and follow the appropriate instructions.
This registration page is also accessible through the "Login/Register” page of the HUI ("Register as
New User"; Figure 3.2).
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HowTo Access and Retrieve Data
from the Herschel Science Archive

Herschel Science Archive 0.9
File Find Field Interop Help

| ‘ | On-demand Monitor |

User: EVERDUGO I I Idle

HERSCHEL

| Login, Registration & Account Maintenance

If you already have an account you can login

In case of questions or prohlems please contact satui@sciops.esa.int

‘ User Name || |

‘ Passward | | |

Login & proceed | Login & stay here |

Otherwise you can...

Register As New User

Once logged-in you can...

View/ Edit Current User's Details |

Or you can...

Change Your Password |

Clear | Dismiss

Figure 3.2. Login/registration in the HSA.

Y ou do not need to register if you intend solely to browse the content of the archive. Registration is,
however, a precondition to retrieve data from the HSA.

Only the PIs can access data covered by proprietary rights. The same rule applies to the viewable
quick-look products of observations, as well as to proposal-related files. They can be viewed by the
observation Pl only, provided s/he has logged in with her/his registration identifier.

After executing a query in HUI, the user is automatically moved to the "Latest Result" page (see
Figure 3.3) which contains the list of observations which match the query. A direct download button
("Retrieve") isavailable in this page, which starts the ftp retrieval of the selected set of products. The
usage of it is only recommended for individual observations.

Figure 3.3. Result of query of the HSA

The "Shopping Basket" (Figure 3.4) page allows to define the set of data to be retrieved for a group
of severa observations.

Figure 3.4. The shopping basket of datato retrieve from the HSA

Once the shopping basket has been filled in with all the dataintended to retrieve, the user is asked to
finally confirm the choice, by submitting the data retrieval request. The generation of the dataset to
be retrieved is then started, see Figure 3.5.
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from the Herschel Science Archive

Figure 3.5. Dataretrieval request in the HSA

Oneor moretar filesareautomatically transferred to an ftp area. Inthe HSA all accessisviaapassword
protected ftp area, since most data is proprietary. When they are available for retrieval, the user will
be informed via e-mail on how to download them.

The tar file with the data retrieved from the HSA contains FITS files ordered in awell "jerarchized"
directory structure. is decompressed in auser directory, it can be registered in HIPE as a pool.

3.3. Accessing HSA Data within HIPE

To access the HSA from HIPE the user simply accesses the Herschel Science Archive icon on the

"Data Access' page or selecting the "Herschel Science Archive" view via the "Windows" pulldown
on the HIPE menu (see Figure 3.6).

File Edit Run Window Help

HIPE - Herschel Interactive Processing Environment

(i Herschel Login x

Mot logged in | Log aut

Fassword:

Log in
=/ Herschel Science Archive x [ -0
rAccess
Open HSA User Interface |
rRetrieval
Load selected products | | Cancel |
Mo data available yet.

] Editor x (=]
M El Console x :: Hislor\rwﬂ Log KES Variahles =35

ho outline information available Io

Figure 3.6. HIPE perspective for the HSA

Once logged in, click on 'Open HSA User Interface” to access datain the HSA. Note that if an HUI
was opened before starting HIPE, opening a new one is not needed as the Plastic connection will
be established automatically between them. Query the HSA for the data to be retrieved and select
the products from the "Send to External Application” pulldown menu, either in the "Latest Result"
page or in the "Shopping Basket" page. After afew seconds, the number of products selected will be

automatically displayed in the "Retrieval” window of HIPE (asin Figure 3.7)
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Figure 3.7. Retrieving observations from the HSA into a HI PE session.

Press "Load selected products’ and the datawill start to be loaded into HIPE (see Figure 3.8). During
loading an indicator isshown in the HIPE display indicating that loading istaking place and the system

isbusy.
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Figure 3.8. Product loading into HIPE from the HSA.

Note that in this way the datais not stored on a user's machine, it is referenced for fetching as needed
within the user'sworking session. So thissimply makesthe dataavailablein the HI PE session. Products
can be inspected, analyzed, plotted, etc... Note also that for this, the internet connection must be

kept open. Products can be saved/stored into poolslater on (see chapter on "HowTo Save and Restore
Data").
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Chapter 4. HowTo Store and Access
Data

Herschel Editorial Board

4.1. Introduction

This HowTo chapter describes the means by which data can be accessed and stored and using the
HIPE interface. It should be noted that reading and writing of FITS datais held in a separate HowTo.

In order to access remote areas of data storage users must be on the internet. For access to data in
the HSA users must have an appropriate username and password. Full use of the HSA is discussed
inthe HowTo on Archive Access. Users of the HSA will be allowed access to their own data as well
as publicly available data within the HSA.

Users can store their datalocally in data product pools which can be accessed for reading through the
Data Access area of HIPE. This means that the user's stored data (processed or unprocessed) can also
be selectable by queries that can become quite sophisticated.

4.2. Creating and Saving Products in a Pool

Any product (an example being a complete observation in the form of an ObservationContext) can
be placed in a pool, or storage area, on the hard disk of the user. The setting up of various types of
storage is discussed in Chapter 12 of the "DP Basic User's Manua" available as part of the release
documentation. For this HowTo we will simply illustrate how to set up a set of stores (which act a
bit like mini databases) in which a user can place any output data that is in the form of a product,
such as an observation.

A pool can be set up and populated in the following fashion via the command line.

store = Product Storage() # "store" is the name (handle) we will use
# in our session to place things
myPool = Local StoreFactory. get Store("nyTestPool") # "nmyTestPool" is actually

# the directory name where the store will be
store. register(nmyPool) # now link it/register it under the name of store
store. save(prodl) # ....and now we nerrily add our products called
store. save(prod2) # ...."prodl", "prod2" and "prod3" into the store

store. save(prod3) #
Note that if you start a new HIPE session you will need to register your pool again via something
similar to the first three lines.
The directory on your disk where the data physically residesin the directory ".hcss/Istore" which you
will find under your login directory. Y ou will seethat theinformation isactually held asahierarchical

set of FITSfilesthat can be treated like a database, alowing usto query and search for datain similar
ways to other databases.

4.3. Registering and accessing other data
stores

Itis possibleto register other stores that can then be searched from the data access view, but they first
have to be registered in the system (you need to tell the system where they are, in effect). For data
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stores el sewhere on your machine other than the default area this can be done by using the following
lines of code which can be entered at the command line.

#i mport Configuration conmponents into the environment

from herschel . share. util inport Configuration

# get a local store (or create a new one if not already existing) with

# an id of "test". The Configuration conmand changes the directory

# where the store is

Configuration. setProperty(' hcss.ia.pal.pool.lstore.dir', '"C\\.hcss\\nyData')
dat ast ore=Local St oreFactory. get Store("test")

mySt or e=Product Storage() # tell the systemit is a store of products
myStore. register(datastore) # register it

# "myStore" is now one of the selectable data stores on the Data Access nenu
nmyst ore. save(" myProduct")

# will save a Product in the DP session called "nyProduct” in the storage area

| Note
@ The process of registering/adding pools that the user can use in a session is expected to
be made into a simplified tool in the future.

4.4. Data access via the HIPE GUI

4.4.1.

4.4.2.

Other than interactions with the Herschel Science Archive (which are discussed in another HowTo),
access to data is via the Data Access view. The Data Access view is available via two routes within
HIPE. Thefirst isviathe data accessicon on the Welcome page of HIPE (see Section 2.5. The second
route is via the "Windows" pulldown on the HIPE menu. Go to "Set View" and pull down to "Data
Access'. This brings up the page shown in Section 2.8.3 described in the introductory section of the
HowTo documentation.

Types of Stored Data

All data is stored in the form of Product s. These products are kept as FITS files on the local
computer system, but are organised into pools of Products/FITS files. This allows querying on
the contents of the Product s (e.g., the metadata or header information). The Pr oduct wraps
information such asimages, spectraor tables of datainto a storable component. An exampleisasingle
Herschel observation (which actually has several products wrapped up into one).

When the user obtains data from the Data Access view it enters the DP session as a Pr oduct and
an overview can be obtained using the "Product Viewer" viaaright-click on the name of the product
in the session (see information on viewers in the HIPE overview chapter). Datasets such as tables or
spectra contained inside the products can be accessed and viewed using Dataset or Spectrum Viewers
as described later in thisHowTo.

Using the Data Access View

When selecting the Data Access view the user will have certain "pools’ of dataavailable. These allow
access to data stored in registered data storage areas (basically areas accessible to the user on his/her
own computer or viathe internet to another computer). Storing data in user-named poolsis described
in Section 4.3. All pools currently need to be explicitly "registered” to tell the system where to look.

4.4.2.1. Using the Data Access View to Query for Products

There are several ways of searching through your stores of datato get the products you want. Y ou can
search for complete observations -- such as those you are Pl on which exist in the Herschel Science
Archive -- attriibutes or metadata values, or you can go into data mining which involves searches
based on the data itself.

For all cases, setup of the data query can be done based on observation data, the attributes of data,
meta data or al data (data mining). Once the query of the data store has been set up the search can
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be done by clicking the Search button to the bottom right of the Data Access view. If the user wishes
to access all available data in a data storage then this can be obtained by placing nothing in any of
the input boxes of the query.

When the search button is clicked the equivalent command-line version of the request appearsin the

Console view (see Section 2.8.2). This can be saved and edited and used in batch mode processing.
This helps to avoid syntax errors by the user in setting up queries on data stores.

Doing a Search

In order to do a search the user needs to do the following.

* Openthe"Data Access' view.

» Select an available pool from the pull-down menu at the top of the view next to theword "Query". If
none are available (greyed-out) then you need to first register apool for access (see earlier sections
of this chapter).

« After inserting an appropriate query, click on the "Accept" button to bottom right of the view. Note

that if nothing is placed in the query then the total contents of the pool will be obtained. Thisisa
good way to see the total contents of apool.

Search by Observation
In this case we are dealing with high-level information. The datais part of certain proposal or uses a
particular instrument on a particular day. Clicking on the "Observation” tab in the Data Access view

allows searches at thislevel based on instrument, proposal 1D, proposal name, observation ID (unique
observation numbers or operational day (See Figure 4.1).

-+, Data Access X ° -0

CILER: ‘stnrm "'|

r DOhservation rAﬁributes r Meta Data |/ Data Mining

Target

Propasal ID

Froposal Title

Instrument

Operational Da\,r|

Observation D |

[C1 &ll Wersions <" Gearch

Figure4.1. HIPE storeselection and panel for searching by information on stored observation information
in a product.

Search by Attributes

The attributes of a set of data are standard to all (See Figure 4.2) and it is possible to do a search on
valuesin this given set of attributes -- which are listed in the query interface.
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QUery: |storage -

herschel hifi.pipeline.product HifiTimelineProduct -

r Cthsenation |/ Aftributes |/ Meta Data |/ Drata Mining
Creator  |HifiPipeline

Instrurnent |HIFI

|
|
Type | |
Model Narme | |

-Creation Date

Fru:um| |

T|:|| |

-Applicable Date

Fru:um| |

T|:|| |

Figure 4.2. Attributes available for search.
Search by Meta Data

Meta data (like FITS header data) is data more specific to a given observation (See Figure 4.3).

L, 1

GUer: |storage -

herschel hifi.pipeline. product HifiTimelineProduct b

rDbsewatiun |/ Aftributes |/ heta Data |/ Crata Mining

ihey, it is a prototype)

Figure 4.3. M etadata sear ch.
Search by Data Mining

For data mining it possible to search on specific information contained within the science data itself
rather than the meta data. YET TO BE IMPLEMENTED (See Figure 4.4).
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LUBNY. | storage b

herschel hifi.pipeline. product HifiTimelineProduct -

r Chservation |/ Attributes |/ heta Data |/ Crata Mining

they, itis a prototype)

Figure4.4. Sear ch via data mining.

4.4.2.2. Output from a Query and Searching a Query Result

The output from the first query produces a result "QUERY_RESULT". This will be a group of
products (e.g., observations) which can then be looked at by the user. The"QUERY _RESULT" name
ishighlighted inthe Variables view (where the name can al so be edited to something more appropriate
if desired). Thisresult is also automatically fed back to the Data Access pulldown menu, allowing for
a search to be made on the result of theinitial search.

The query output can be viewed by double-clicking on the result variable, e.g. "QUERY_RESULT"
in the Variables view. This brings up the query results viewer in the Editor view part of HIPE. This
lists the selected items. It also makes the outline available in the "Outling" view.

Clicking on one of the results shown in the query viewer extracts the chosen result (for example, the
first product in the list is then available as "prod_0" in the session). Clicking on the name of this
extracted product when it appears in the "Variables" view allows further assessment of its contents
and viewing of any datasetsit contains.

4.4.2.3. An Example of Search to Display of Data

In this case, we have partialy processed some HIFI data to level 1, which has the format of a
HifiTimelineProduct, and stored several versions of this processing in a store given the handle under
the HCSS of "storel". This appears under the Data Access view pulldown menu as a selectable store
item. The following now leads to displaying some data that has been extracted from our data store.
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L Data Access X ' =
|

Gueny: ||stc|re1

|/ Ohservation |/ Aftributes |/ hleta Data r Data Mining

Target |
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Froposal Title |

Instrument |HIFI

Operational Dayr|
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Figure4.5. Set up of aquery for data out of our store.
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Figure 4.6. Query result obtained.
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Figure4.7. List of query resultsappear in editor window.
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Figure4.8. One of theitemsis selected with outline of contents shown bottom left.

] Editor X (=8
[# ew1 " tifihsap. cacnedpy || GUERY_RESULT "t prod 3ostaset’) ", [ GUERY_RESULTI | & prod_a["dataset’] X
name valug unit description

type herschelia dataset Product] HifiSpectru Product Type ldentification

crestor HifiPipeline Generator of this product

crestionDate 2005-07-29T16.19:462 Creation date of this product

dezcription Lnknown Mame of this product

instrument HIFI Instrument attached to this product

modelMame ILT_FM_144 Model natme attached to this product

stariDate 2007 -06-22T08 40562 =tart dste of this product

endDate 2007 -06-22T08 40562 End date of this product

apid 1030 Apicl

obsid 268513334 Obzervation id

backend WES-H Spectrograph: WES or HRS

channels §192 Mumber of Channels

subbandstart_1 36 Starting channel for subband 1

subbandstart_2 2084 Starting channel for subband 2

subbandstart_3 4132 Starting channel for subband 3

subbandstart_4 130 Starting channel for subband 4

subbandlencth_1 1976 Length of subband 1

subbandlencgth_2 1976 Length of subband 2

subbandlength_3 1976 Length of subband 3 =

Figure 4.9. Metadata (header) display for the extracted spectrum.
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Figure4.10. Displaying the extracted spectrum. Notethat the view hasbeen expanded using the capabilities
of the" Spectrum Explorer" viewer.

1. We now intend to search for all HifiTimelineProducts (see second pulldown menu on the screen)
with instrument=HIFI within this store by searching on these attributes. The setup should look like
the screen shown in Figure 4.5.

2. Once this has been setup we click the "Search” button and the appropriate results are extracted
and placed in a query result (see Figure 4.6). A highlighted "QUERY _RESULT1" (the number
automatically placed at the end will increase depending on the number of queriesyou make) appears
and the data access store available for querying -- at the top of the Data Accessview -- immediately
changesto QUERY _RESULT1 ready for further searching on theinitial query results.

3. Select the query result in the Variable view (QUERY _RESULT1) via a double mouseclick. This
provides a Query result viewer showing alisting in the Editor view of the query results items (see
Figure 4.7).

4. Double-clicking on one of the results shown in the editor view creates the item (product) in the
session. It allowsusto pull out one of the selected products (e.g., "prod_3" for item number 3inthe
guery viewer) which can be manipulated in standard ways. For example, if we click on this product
in the Variables view we get an outline of its contents in the Outline view (asin Figure 4.8).

5. We seethat it shows asingle folder in the Outline view. Clicking on the first folder, it opensup to
show its contents which include a single dataset (asin Figure 4.8).

6. A right-click on the word "dataset" in the Outline view provides a set of viewer options. The
Dataset viewer will show the associated metadata (header) information plusatable of variousvalues
associated with the spectrum, include flux/count values per channel (asin Figure 4.9).

7. Alternately, we can simply view the extracted spectrum dataset by selecting the "Spectrum
Explorer" viewer instead (see Figure 4.10 and HowTo on displaying spectra).

4.5. Data Access via the Console View
Command Line

Within the Console View (see Section 2.8.2) it is also possible to access data directly from the
command line. The commands for doing this are actually generated in the Console view when using
the dial og interactions noted above.
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In the following we show how the information can be extracted into "newVariablel" (as per above
example) which is then ready for display, fitting etc.

1. First we do a query on attributes in our data store, which was labeled "storage”, looking for
HifiTimelineProducts and instrument=HIFI. The following should al be on oneline and the easiest
way to get it iswhen it is copied to the Console view when using the Data Access view as noted
above.

QUERY_RESULT1 = StorageResult( storel,
\
herschel . i a. pal . query. Met aQuery(herschel . hi fi. pi peline. product. Dat aset W apper,
\"p", "(p.meta.containsKey(\"instrument\")
\ and p.neta[\"instrunment\"].value == \"H FI\")") )

We can always print to the screen the contents using
print QUERY_RESULT1
Queries on the observation or meta data windows are MetaQuery's rather than AttribQuery's.

2. Now we extract the third in the list of results found.

prod_3 = QUERY_RESULT][ 3] . pr oduct

Again, we can use the print command to see its contents. Which is actually several products (in
this case 5).

3. Get the dataset out of the product.

data_3 = prod_3["dataset"]

The Outline view of data_3 will show it is of the form WhsSpectrumDataset and that it isa HIFI
pipeline product.

A full explanation of how to handle displays and manipul ations (arithmetic and fitting) of spectrum
(and image) datasets are covered in other HowTos.




Chapter 5. How to run the HIFI
pipeline in HIPE

HIFI Editorial Board

5.1. Running the HIFI pipeline

The HIFI data processing pipeline is used for processing data received from one or more of the four
HIFI spectrometers on-board Herschel into afinal product that is suitable for interactive analysis.

The HIFI pipeline can be run within the Standard Product Generator (SPG) of the Herschel Science
Centre (HSC) or from the Herschel Data Processing interface (HIPE or JIDE) in a user's interactive
session. It isdesigned to: obtain raw data from a database (or local store of data); remove instrument-
related properties of the data; calibrate the resulting spectra; and, then combine the separate spectra
from a single observation. The fina product is dependent upon the observation mode and is either a
calibrated spectrum, a set of co-added spectra or spectral 3D cubes. For more information about the
pipeline steps and their results, please read the HIFI Standard Product Specification Document, or
the HIFI Pipeline Specification document.

Cdlibration information is required in order to process data from the ICC through the pipeline. You
can access this information through the Versant databases at the HIFI ICC or install the hi fi - cal
database locally on your machine.

5.2. How to run the HIFI pipeline in HIPE

We can run the HIFI pipeline from within HIPE in the following fashion.

» Select the "Hifi Pipeling" from the HIPE Window menu (under Show View), if you aready have
datafor processing loaded into the session. Otherwise, double-click on the "hifiPipeline task" under
the Hifi Category in the Tasks pane.

Figure5.1. Starting the HIFI pipeline task. Select " hifiPipeline” from the Windows menus or the task
view. Once a HIFI observation context has been selected in Variables view then the" hifiPipeline" task
isin thefolder of Applicable Tasks.

» Thedefault view allows you to do the following.

» Re-processan aready existing observation context, e.g. from the Herschel Science Archive, through
the pipeline. You do this by dragging the name of the data to be reprocessed from the Variables
view to the observation context bullet in the dialog that appears in the Editor view.

» Select the spectrometers you wish to process data for by checking the desired instruments (Wide
Band Spectrometer, WBS, H or V polarization; High Resolution Spectrometer, HRS, H or V
polarization).

* Process data from the ICC database by typing in an obsid and database name (NOTE that thisis
only available for astronomers who have permission to access ICC databases. Only read accessis
possible).

» Select which level to (re)process the dat to (0, 0.5, 1 or all levels). The default set-up will pipeline
datathrough all levels.

Figure5.2. HIFI pipelinetask: default view. General user swould beexpected to set up thepipelinethisway.
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By clicking on the "expert" button, you may control more detailed aspects of the pipeline set-up. The
following items are available to experts only and are generally expected to be used only by HIFI
calibration scientists.

» ProcessEnviroment is used from SPG (Standard Product Generation), and is another way to
determine where the data (including calibration data) is to be retrieved from.

* If you wish to use your own calibration products store (e.g., held as alocal store in alocation on
your hard disk), then the hifi-cal local store can be set as a property (in "myconfig” file) and the
"hifi cal" box should be left blank.

» For HIFI ILT data analysis you need to set the observing mode.

» To use a self-defined "pal Store" (Product Access Layer data store) in your session, drag its name
in from the variable list.

» Definethetest environment by typing in the telemetry version, "tmVersion” (e.g., ilt-fm or ist-fm).

» The execMode must be set to "INTERACTIVE" in order that the resulting ObservationContext is
stored in your "pal Store".

» Select "true" in the drop-down menu to clear the cache store.

* You can select your own pipeline algorithmsif you wish to change how the processing isto be done.
At present you must drag thesein asvariablesbut inthe futureit will be possibletoreadinfileshere.

Y ou can toggle back to the default view by clicking on the "basic" button.

Figure5.3. HIFI pipelinetask: expert view. Expert userscan set up the pipeline from thisview.

Once you have everything set, choose the name of the observation context that will be produced (or
use the HIPE default), and click on accept to run the pipeline. A progress bar charts the status of the
hi fi pi pel i ne task. Note that HIPE may freeze for a few moments while data is being accessed
from the database.

5.3. Running the Individual Pipelines

The hrs and wbsPi pel i ne tasks can be run individually to process data to level 0.5. The
generi cPi pel i ne task can then be run to generate up to alevel 2 product.

These pipeline tasks are run and set-up in the GUI in much the same way asthe hi fi Pi pel i ne
task. Note, however, that an obsid and database cannot be passed to the gener i cPi pel i ne task.
Instead an HTP or ObservationContext resulting from one of the HRS or WBS pipelines should be
passed to it by dragging it from the Var i abl es list.

Figure5.4. Running thewbsPi pel i ne task. The ObservationContext, " obs", generated can be passed to
thegeneri cPi pel i ne task.

Alternatively, you can (re)process a level 0.5 (1) product up to a level 1 (2) product using the
I evel 1Pi pel i ne (I evel 2Pi pel i ne) task. The GUI interface is exactly the same for these
pipelinetasks asfor thegeneri cPi pel i ne task.

Note that you can also (re)process an observation context up to levels 0, 0.5, 1 and 2 using the
upt oLevel . .. buttonsin the hifiPipeline task (see Figure 5.2).

5.4. Running the Pipeline step by step

Theindividua steps of the HRS, WBS and Generic Pipelines are a so found in the task pane when the
HIFI Category is selected. By double-clicking on tasks you may use them to run through the pipeline
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step by step, in the order of your choosing. As an example, Figure 5.5 shows the GUI for the step
in the WBS pipeline that subtracts the darks from the fluxes (DoWbsDark); three methods of dark
subtraction can be selected from the drop-down menu. The HIFI Pipeline Specification document
should be consulted for descriptions of each step of the pipeline, as well as the methods used and
inputs required.

Figure 5.5. Running the pipeline step-by-step. It is possible to modify the steps taken at stages of the
spectrometer pipelines.

Additionally, the wbsPi pel i ne task has an option to be run step-by-step by selecting "true” from
the step drop-down menu, (see Figure 5.2) .

5.5. How to run the HIFI pipeline from the
command line

5.6. Using the HIFI Pipeline task

An easy way to run the HIFI pipeline is to use the hifiPipeline task from the command line. The
hifiPipeline task calls the hrs/wbs pipeline task, to process data from Level 0 to Level 0.5, followed
by the generic pipeline task, which processes data to Level 1 (and beyond). The backend (WBS or
HRS) pipeline tasks produce a HifiTimelineProduct, called level 0_5. The generic pipeline resultsin
an observation context, which contains all the products generated by the pipeline task and is stored in
a"hifi-pipeline” Istore (~/.hcsylIstore/hifi-pipeline).

Below are several examples showing how to use the HIFI pipeline task from the command line.
The hifiPipelinetask is called into JIDE or HIPE by:
from herschel . hifi.pipeline.PipelineTask inport *

1. Run the pipeline and generate an observation context (‘obs) from scratch (Figure 5.6):
obs = pipelineTask(obsi d=268435583, db="dsl@ccdb.sron.rug.nl 0
READ")

If you do not specify the database with db=. . . then the default (var.database.devel) set in the
user's properties will be used.

Figure5.6. Example 1: Running the HIFI pipelinetask

2. You can use a GUI to show a progress bar (test only with no clear information, at the moment).
obs = pi pel i neTask(obs=None, obsi d=268435583,
db="dsl1@ ccdb. sron.rug.nl 0 READ', gui=1)

NOTE: Tore-usethepipelinetask, ensurethat all the|O parametersarereset by settingobs=None

3. For HIFI ILT datait is necessary to provide the obsMode name - the dataitself does not haveit:
obs = pi pel i neTask(obs=None, obsi d=268516902,
\ db="ilt_fmJ5 prop@ ccdbl. sron.rug.nl 0 READ",
obsMbde="Hi f i Poi nt ModeLoadChop")

4. Redefine thetmVersion if the selected database requires a different mission phase than the default
in your binstruct property hcss. bi nstruct. m b. pal . t m ver si on_map (hifi default =
"i I't-fm). Thisisonly applicable when using pre-launch test data:

47


http://wwwtest.sron.rug.nl/docserver/wiki/doku.php?id=docbook:hifi-pipeline1

How to run the HIFI pipelinein HIPE

obs = pi pel i neTask( obs=None, obsi d=268439922, \
db="ilt_par_5_ prop@ccdb.sron.rug.nl 0 READ', tnWersion="ilt-
par ")

5. The pipeline task automatically processes data from all four spectrometers. Y ou can select an apid
for processing to Level 1 (for now, processing to Level 0 aways includes all available apids):
obs = pi pel i neTask( obs=None, obsi d=268516902,
api ds=["1030"], \ db="ilt _fmb5 prop@ccdbl.sron.rug.nl 0 READ',
obsMode="Hi f i Poi nt ModeLoadChop")

6. The pipeline can be re-run in various ways.

a. Re-run the pipeline, assuming Level O isavailable:
pi pel i neTask( obs=0bs)

b. Re-run for Level 0 too. (Note that al calibration and other products are not replaced):
pi pel i neTask(obs=0bs, reprocessAll Level s=1)

c. Or just re-generate Leve 0:
obs = pi pel i neTask(obsi d=268516902,
obsMode="Hi fi Poi nt ModeLoadChop", uptolLevel 0=1)

d. You can then use this to process from Level 0 up to Level 0.5:
obs = pi pel i neTask(obs=obs, uptoLevel 0_5=1)

7. You can edit the algorithm of the pipeline tasks:
obs = pi pel i neTask( obs=None, obsi d=268435583,
db="ds1@ ccdb. sron. rug. nl 0 READ" , \ wbsAl go=nyWhsAl go,
hr sAl go=myHr sAl go, generi cAl go=nyCGeneri cAl go)

The algorithms can be found in:

WBS: {build_root}/lib/herschel/hifi/pipeline/whs/WhbsPipelineAlgo.py
HRS: {build_root}/lib/herschel/hifi/pipeline/hrs/HrsPipelineAlgo.py
Generic: {build_root}/lib/herschel/hifi/pipeline/generic/GenericPipelineAlgo.py

8. And provide your own pal Store to which the pipeline will write to:
obs = pi pel i neTask( obs=None, obsi d=268435583,
db="dsl1@ccdb. sron.rug.nl 0 READ', \ pal Store = nyStore)

9. Clear CachedStoreHandler to avoid ablock due to none closed stores. Note, thisclosesALL stores
available in this cache and may affect other applications running in the session.
obs = pi pel i neTask( obs=None, obsi d=268435583,
db="ds1@ ccdb. sron. rug. nl 0 READ', \ upt oLevel 0=1,
cl ear CachedSt or eHandl er =1)

10.Findly, if pipeline task is not behaving as you expect you could try areset:
pi pel i neTask = Pi pelineTask()

The calibrated spectrum can be extracted from the resulting Observation Context and then viewed
with several toals, such as SpectrumExplorer (see HowTo on Spectrum Display).

5.7. Running the Individual Pipelines

In addition to using the HIFI pipeline task, one can run the underlying pipeline tasks to, for example:

1. Pass an observation context (from running the HIFI pipeline task) to the WBS pipeline task to re-
run up to Level 0.5 for only one apid

from herschel . hifi.pi peline.ws. WsPi pel i neTask inport *
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newobs=wbsPi pel i neTask( obs=obs, api d=1030)
2. and then pass that to the Generic pipeline task
from herschel . hifi.pi peline.generic. GenericPi pelineTask inport *
newobs2=generi cPi pel i neTask( obs=newobs, api d=1030)
3. Process a HifiTimelineProduct using your own HrsPipelineAlgo
from herschel . hifi.pipeline.hrs. H sPi pelineTask inport *
newht p=hr sPi pel i neTask( ht p=ht p, al go=nmyHr sAl go)
4. Load dataframes and housekeeping (create an HifiTimelineProduct)

ht p = wbsPi pel i neTask( obsi d=268516902,
db="ilt_fmb5_ prop@ccdbl.sron.rug.nl 0 READ"))

Asthese examplesillustrate, both ObservationContexts (*obs") and HifiTimelineProducts ("htp") can
be passed to these tasks. The parameters used in the Section 5.6 above can also be applied to these
tasks.

5.8. Running the Pipeline step by step

Another way to run the pipeline is step-by-step using the three pipeline branches separately. Thisis
the simplest way to view or modify the pipeline steps, which are contained in the following scripts:

The WBS pipeine is found in $HCSS DI R/ 1i b/ herschel / hifi/pipeline/ws/
VWbsPi pel i ne. py

The HRS pipeline is found in $HCSS DI R/ 1i b/ herschel / hifi/pipelinelhrs/
Hr sPi pel i ne. py

The Generic (or AOT) pipeline is found in $HCSS_DI R/ | i b/ her schel / hi fi/ pi pel i ne/
generi c/ Generi cPi pel i ne. py

Asan example, take (again) the simulated HRS-H (apid=1030) HifiPointModeDBS observation with
obsid=268435583 from the simulator data database (dsl).

1. Load the WBS pipelinescript into your JIDE editor. The obsid, apid and database must be entered
manually into the script, see Figure 5.7.

Figure 5.7. Running the WBS Pipeline Script step-wise

2. Step through the WhsPipeline.py script until the end, or play the entire script with the
run-all button. The output is a HifiTimeline product, which is stored in a simple Pool called
si npl e. wospi pel i ne, it and al the intermediate calibration products can be viewed in the
Datasetlnspector, see Figure 5.8.

Figure 5.8. WBS Pipdine Products. The WBS pipeline products can be viewed in the Dataset | nspector in
JIDE or viathe Dataset Viewer in HIPE.

3. To run the Generic pipeline, load GenericPipeline.py into your JDE editor and step through the
script.

» The Generic pipeline requires that data have an AOT-like structure. Older obsids,
such as gas cell data, do not have this structure and result in the error
herschel . i a. task. Si gnat ur eExcepti on: parans: Null is not allowed
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» The GenericPipeline.py script does not (yet) store the resultsin a Pool.

* The HTP and other calibration products generated by the Generic pipeline can be viewed in the
Datasetl nspector, along with the calibration products from the WBS pipeline, see Figure 5.9.

Figure 5.9. Generic Pipeline Products. Calibration products can be viewed in the Dataset I nspector when
the Generic pipelineisrun step-wise.

4. The Generic pipeline script cannot be played with the run-all button but can be run from the
command line as follows:

from herschel . hi fi. pi peline.generic. GenericPi pelineA go i mport
runGeneri cPi pel i ne

newht p=r unGeneri cPi pel i ne(ht p, None)

However when the Generic pipeline is run this way, no calibration products are generated and only
the resulting HTP can be viewed in the Datasetlnspector in JIDE or Dataset Viewer within HIPE, see
Figure 5.10

Figure5.10. Running the Generic Pipelinefrom the command line. The calibrated spectrum can beviewed
in the Spectrum Explorer.

The spectrum in Figure 5.10 is viewed in the Spectrum Explorer from within HIPE (also available
from the Datasetlnspector within JDE). See the Spectrum Display HowTo for information about
using the Spectrum Explorer. Information on the Datasectlnspector can be found in Chapter 4 (The
Datasetlnspector) of A Basic User's Manual Herschel Data Processing, which can also be found in
the DP documentation.
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Chapter 6. How To run Pacs pipeline
within HIPE

Vanessa Doublier-Pritchard, PACS ICC

6.1. Introduction: Purpose of using HIPE to
run the Pacs pipeline

The purpose of this How To is to tutor users with regard to running the PACS pipeline within the
HIPE application. The PACS pipeline is particularly complex and requires either a careful step-by-
step running of the individual recipes or running as a standal one application. Data are expected to be
retrieved as FITS files either from the Herschel Science Archive or from a user-defined local pool.

| Note
@ At this time, the full integration of the PACS pipeline has not been finalised into HIPE.
We are thus unable to propose a full overview (Howto) of the PACS pipeline within the
HIPE framework. However, each tasks and script is already available and can be run at
the command line level. At a later date it is expected that the tasks and scripts will run
within the HIPE Tools environment.

Constructed on 15 October 2008.

6.2. System requirements

This section describes the system requirements to run the PACS pipeline.

1. What ismost important iswhere the tm (telemetry files) are stored and recovered from. Depending
on your operating system you may need to download manually the tm files or be able to accessthe
database directly viathe Product Acess Layer (not implemented yet)

2. The LevelO files have to be stored on the local store define as Pool.

3. the amount of available of RAM should be at least 1G

6.3. Populating the Level O

The PACS pipelineis run from Level O frames. Level 0 frames can be obtained by either Populating
Local pools, or Browsing already existing Pools.

1. Populating Poolsto extract Level 0 frames

This Task extract the telemetry of agiven Observation and split it into various browsabl e products:
HK, Data, CAL etc ...

* PopulatePacsPool FromFile

This Task extract from a given file the various browsable products and split them into HK ,
Science and CAL.

* PopulatePacsPool FromDatabase

This Task extract from a given database the requested observation and split them into HK,
Science and CAL
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2. Browsing Product Archive

If the Level 0 are immediatedly available in a Pool, then the data can be directly accessed by
browsing using the Herschel Science Archive data browser or browsing a local store, if aready
downloaded onto the user's computer. The observations can be browsed using the OBSID or
CreationDate

6.4. Loading the Level O frames and Starting
the pipeline
» Loading Level O frames: AVG for PHOT mode and RAW for SPEC mode

Toload the "frames" form which the pipeline will work is done either using the GUlIs or the command
lines. Hereisan small programme that will allow you to populate your pool and extract the necessary
files/frames and load them into Hipe memory as a starting point.

# Access data via GU

# For instance -- if obtaining the information froma local store
# with the handle "store"

result = browseProduct (store)

print result.size()

# Observation Context for first selected object -- can al so be obtai ned by
#clicking on "result" in the Variables view of HPE, then on the first product
#shown in the Qutline w ndow.

obsCont = resul t[0]. product

# Now get the level O

| evel 0 = obsCont.|evel O

print levelO

print levelO.refs

#there are franes for the photoneter inmages (AVG or spectroneter images (RAW
# in this case the PACS bl ue photoneter

frames = | evel 0. ref s["HPPAVGB"] . product . ref s[ 0] . pr oduct

print frames

# and associ at ed Housekeepi ng data

hk = Il evel 0. refs["HPPHK"] . product . refs[0]. product["HPPHKS"]
print hk

# an exanpl e housekeepi ng val ue set

print hk["DM CS1_RES VAL"]

#

# Access data by command line directly into the "store"

#

query = Met aQuery(ObservationContext, '"h', 'h.nmeta["obsid"].value == 0")

results = store.sel ect(query)
print results

print results.size()

#

obsCont = resul ts[0].product

>

With these commands you can adapt to load the necessary framesfor either PHOT mode (AV G frames)
or SPEC mode (RAW frames).

1. Using the ObservationContext

The Observation context allows you to browse the different product available in the level 0 and
extract the necessary frame types which the pipeline starts from

2. Using the command line

Using the command line allows you to extract simply and quickly the needed files for the pipeline
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* Starting the Pipeline
PHOT pipeline: using AV G frames

SPEC pipeline using RAW frames

6.5. PHOT pipeline

Full PACS pipeline documentation explaining the tasks being performed in each module is provided
elsewhere. Here we show the steps

6.5.1. Level 0 to Level 0.5

In order to apply appropriate calibrations we first need to provide a calibration tree of ******
information. This can be obtained from doing the following......x***.

Level 0to Level 0.5 Tasks are common to all photometer observing modes.

frames = findBl ocks(franmes, cal Tree=cal Tree)

frames = phot Fl agBadPi xel s(franmes, cal Tree=cal Tree)
frames = phot Fl agSaturation(franmes, cal Tree=cal Tree)
frames = phot ConvDi gi t 2Vol t s(franes, cal Tree=cal Tr ee)
frames = phot Correct Crosstal k(franmes, cal Tree= cal Tree)
frames = phot MMTDegl i t chi ng(franes)

frames = addUtc(franes)

frames = convert Chopper 2Angl e(franes, cal Tree=cal Tr ee)
frames = phot Addl nst ant Poi nti ng(franes, pp)

frames = cl eanPl at eauFr anes(franes, cal Tree = cal Tree)

6.5.2. Level 0.5t0 Level 2
6.5.2.1. Point Source pipeline

Point Source data reduction steps
» Command: runPhotometerPointSource.py

» Step-by-step Tasks:

frames = phot MakeDi t hPos(frames)

frames = phot MakeRasPosCount (frames)

frames = phot AvgPl at eau(framnes)

frames=phot Assi gnRaDec(frames, cal Tree=cal Tree)
frames = phot Di f f Chop(framnes)

frames = phot AvghDi t h(frames)

frames = phot Di f f Nod(frames)

frames = phot Conbi neNod( f r armes)

print "phot RespFl atfi el dCorrection"

frames = phot RespFl atfi el dCorrecti on(frames, cal Tree = cal Tree)
frames = photDriftCorrection(franes)

#Level 1> Level 2

f1 = photShiftDith(frames,copy=1)

6.5.2.2. Small Extended Source

Small Extended Source data reduction steps:

» DP script: runPhotometer Small ExtendedSource.py
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» Step-by-step Tasks

#Level 0.5> Level 1

frames = phot MakeRasPosCount (franes)

frames = phot AvgPl at eau( franes)

f rames=phot Assi gnRaDec(franes, cal Tree=cal Tree)

frames = phot Di ff Chop(franes)

frames phot AvgNod( f r anes)

frames phot Di f f NodSnal | (franes)

print "phot RespFl atfi el dCorrection"

frames = phot RespFl atfi el dCorrection(frames, cal Tree = cal Tree)

#Level 1> Level 2
image = photProject(frames,cal Tree=cal Tree)
6.5.2.3. Scan Map - simple-
Scan Map, default setup, data reduction steps:
» DP scriptsto run: runPhotometer ScanMap.py
» Step-bystep Tasks

#Level 0.5>Level 1

frames = phot MakeDi t hPos( franes)
frames = phot MakeRasPosCount (franes)
frames = phot AvgPI at eau(franes)

f rames=phot Assi gnRaDec(franes, cal Tree=cal Tree)

frames = phot Di ff Chop(franes)

frames = phot AvgDi t h(franes)

frames = phot Di ff Nod(franes)

frames = phot Conmbi neNod( f r anes)

print "“phot RespFl atfi el dCorrection"

frames = phot RespFl atfi el dCorrection(franes, cal Tree = cal Tree)
frames = photDriftCorrection(franes)

#Level 1> Level 2

f1 = photShiftDith(frames,copy=1)

6.5.2.4. Scan Map

Scan Map, any setup, data reduction steps
» DP scripts: runPhotometer ScanM ap.py
e Step-by-step Tasks

#Level 05> Leve 1

frames = phot Fl uxCal (franes)

#Level 1> Level 2

frames = phot Assi gnRaDec(frames, cal Tree=cal Tree)

frames = phot Hi ghpassFilter(franmes, 200)

#Rem | nput paranters (scale =1 nmeans skypi x=dect ector pixel)
#crota2 =0.0 of output map

scal e =1
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crota2 =0.0
tod = makeTodArray(frames, scale, crota2, "test.tod", ".")
filterLength = 0 maxRel Error = le6 maxlterations = 500

i f (runNai veMapper == None):
runNai veMapper = Bool ean. FALSE
map = runMadMap(tod, cal Tree, filterLength, naxRel Error,
max| terati ons, runNai veMapper)

6.5.2.5. Chopped Raster
Chopped Raster data reduction steps:
* DP scripts runPhotometerRaster.py

o Step-by-step Tasks:

Level 0.5> Level 1

frames = phot MakeDi t hPos(frames)

frames = phot MakeRasPosCount (frames)

frames = phot AvgPl at eau( framnes)

f rames=phot Assi gnRaDec(frames, cal Tree=cal Tree)
frames = phot Di f f Chop(franes)

frames = phot AvgDi t h(frames)

frames = phot Di f f Nod(frames)

frames = phot Conbi neNod( f r ames)

print "phot RespFl atfi el dCorrection"

frames = phot RespFl atfi el dCorrecti on(frames, cal Tree = cal Tree)
frames = photDriftCorrection(franes)

Level 1> Level 2

f1 = photShiftDith(frames, copy=1)

6.6. SPEC Pipeline

Spec pipeline follows similar steps as the photometer pipeline. However, the operations are made on
the ramp framesinstead of the averaged frames.

6.6.1. Level Oto Level 0.5

As for the Photometer Dp, the Level 0to Level 0.5 Tasks are common to all observing modes. The
output of the Level 0 generation may vary depending on the readout mode of the observing mode:
Ramps will be generated if the data are fitted, frames is the data are averaged (see PACS UM for
details).

6.6.1.1. Ramps

If Level Oisin the form of ramps. We give the tasks list for the Blue channel, but the same applies
to the Red channel:

ranmp_bl ue =conpar eRawW t hReducedDat aRanps(r anpr aw_bl ue, ranp_bl ue)

ranp_bl ue = specFl agBadPi xel sRanps(ranp_bl ue, cal Tree=cal Tr ee)
ranp_bl ue = decodelabel (ranp_bl ue)

ranp_bl ue = cl eanPl at eauRanps(ranp_bl ue, cal Tree=cal Tree)

ranp_bl ue = fl agG at MoveRanps(ranp_bl ue, cal Tree =cal Tree)

ranp_bl ue = specFl agSat ur ati onRanps(ranp_bl ue, pacsCal Tr ee=cal Tr ee)
ranp_bl ue = fl agDevi ati ngOpenDummyRanps( ranp_bl ue)

Optional: ranp_blue = subtract OpenRanps(ranp_bl ue)
Optional: ranp_blue = specFl agd itchRanps(ranp_bl ue)
ranp_bl ue = specConvDi gi t 2Vol t sRanps(ranp_bl ue, cal Tree =cal Tree)
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frame_blue = fitRanps(ranp_bl ue)

6.6.1.2. Frames

If Level O generates frames:

dntHead_bl ue = extractDnt(pdfs, "blue")

frame_bl ue = conpar eRawW t hReducedDat aFr ames(r anpr aw_bl ue, f rame_bl ue)

frame_bl ue = specFl agBadPi xel sFranes(frane_bl ue, cal Tree=cal Tr ee)

frame_bl ue = decodeLabel (frame_bl ue)

frame_bl ue = cl eanPl at eauFr ames(frane_bl ue, dntHead=dntHead_bl ue, cal Tree=cal Tree)
frame_blue = fl agG at MoveFr anes(frame_bl ue, dncHead_bl ue, cal Tr ee=cal Tr ee)

frame_bl ue = specFl agSat urati onFranes(franme_bl ue, cal Tree=cal Tr ee)

frame_blue = fl agDevi ati ngOpenDumySi gnal s(frane_bl ue)

Optional: frame_blue = subtract OpenFranes(frame_bl ue)

frame_bl ue = specConvDi gi t 2Vol t sPer SecFr anes(frame_bl ue, cal Tree=cal Tr ee)

6.6.1.3. Common to both Ramps and Frames treatment

Optional: frame_blue = addUTC(frame_bl ue)

frame_bl ue = convert Chopper 2Angl e(frame_bl ue, zeroO fset =664, cal Tree=cal Tr ee)
#### Only for Test data not containing Ra and Dec ####

frame_bl ue = convXyStage2Poi nti ng(frame_bl ue, seq, nol nter=True)

frame_bl ue = specAssi gnRaDec(frane_bl ue, cal Tree=cal Tr ee)

#tHH#H####HH End of Test data part

frame_bl ue specFl agd i t chFramesQrest (f rane_bl ue)

frame_bl ue addCbcp2Fr ames(frame_bl ue, seq=seq)

frame_bl ue specExt endSt at us(franme_bl ue, cal Tree =cal Tree)

frame_bl ue findBl ocks(franme_bl ue, cal Tree = cal Tree)

6.6.2. Level 0.5to Level 2

As opposed to the photometer observing modes, the spectroscopic modes do not have systematic
differences in the observing techinques. For matters of clarity and document consistency, each
observing mode is treated separately, although only afew lines in each case will differ.

6.6.2.1. Chop Nod on a Star

» DP script: pacsspecchopnodstar.py

* Step-by-step Tasks

#level 0.5t0 1 processing

frame = waveCal c(frane, cal Tree=cal Tree)

frame = specCorrect Signal NonLi nearities(frane, cal Tree=cal Tree)
frame = specCorrectCrosstal k(frame, cal Tree =cal Tree)

frame = convert Si gnal 2St andar dCap(frane, cal Tree=cal Tr ee)

frame = rsrfCal (frame, cal Tree=cal Tree)

frame = specAvgPl at eau(frane)

frame = specDi ff Chop(frane)

frame = specAddNod(framne)

# Level 1to Level 2 #HHHHHAAHHHHHHHARHH

cube = specFranes2PacsCube(framne)

Def ault oversanple: waveGid = wavel engt hGri d(cube)

User set oversanpling: waveGid = wavel engt hG i d(cube, over sanpl e=3)
rebi nnedCube = specWaveRebi n(cube, waveGi d)

## to be inplenented ###

proj ect edCube = specProj ect (rebi nnedCube)
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6.6.2.2. Chop Nod Mapping

» DP script: pacsspecchopnodmap.py
» Step-by-step Tasks

#level 0.5t0 1 processing

frame = waveCal c(frame, cal Tree=cal Tree)

frame = specCorrect Signal NonLi nearities(frame, cal Tree=cal Tree)
frame = specCorrectCrosstal k(frame, cal Tree = cal Tree)

frame = convert Si gnal 2St andar dCap(frame, cal Tree=cal Tree)
frame = rsrfCal (frame, cal Tree=cal Tree)

frame = specAvgPl at eau(frane)

frame = specDiff Chop(frane)

frame = specAddNod(frane)

#Level 1toLevel 2

cube = specFranmes2PacsCube(frane)

Optional: cube = spec3dDri zzling(cube)

Def aul t oversanpling: waveGid = wavel engt hG i d(cube)

User defined oversanpling: waveGid = wavel engt hG i d(cube, over sanpl e=3)
rebi nnedCube = specWaveRebi n(cube, waveGi d)

### to be inpl enent ed ####H###H

proj ect edCube = specProj ect (rebi nnedCube)

6.6.2.3. Chop Nod mapping with Offsets

» DP script: pacsspecoffmap.py
e Step-by-step Tasks

#level 0.5t0 1 processing

frame = waveCal c(frane, cal Tree=cal Tree)

frame = specCorrect Signal NonLi nearities(frane, cal Tree=cal Tree)
frame = specCorrectCrosstal k(frame, cal Tree = cal Tree)

frame = convert Si gnal 2St andar dCap(frame, cal Tree=cal Tr ee)
frame = rsrfCal (frame, cal Tree=cal Tree)

frame = specSubtract O f Position(frame)

#Level 1toLeve 2

cube = specFranmes2PacsCube(framne)

Optional: cube = spec3dDrizzling(cube)

Default Oversanpling: waveGid = wavel engt hG i d(cube)

User defined oversanpling: waveGid = wavel engt hG i d(cube, over sanpl e=3)
rebi nnedCube = spec\WaveRebi n(cube, waveGi d)

### To be inpl emented #####

proj ect edCube = specProj ect (r ebi nnedCube)

6.6.2.4. Wavelength Switching

e DP script: pacsspecwaveswitch.py

» Step-by-step Tasks

#level 0.5to0 1 processing
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frame = waveCal c(frane, cal Tree=cal Tree)

frame = specCorrect Si gnal NonLi nearities(frane, cal Tree=cal Tree)
frame = specCorrectCrosstal k(frame, cal Tree = cal Tree)

frame = convert Si gnal 2St andar dCap(franme, cal Tree=cal Tr ee)
frame = rsrfCal (frame, cal Tree=cal Tree)

Optional: frame = subtractBackgroundFreqSwi tch"

#Level 1to Level 2

cube = specFranmes2PacsCube(frame)

Optional: cube = spec3dDrizzling(cube)

Def ault oversanpling: waveGid = wavel engt hG i d(cube)

User defined oversanpling: waveGid = wavel engt hGri d(cube, over sanpl e=3)
rebi nnedCube = specWaveRebi n(cube, waveG i d)

# to be implemented HHHHHHHAHHHEHHHHE

proj ect edCube = specProj ect (rebi nnedCube)

6.7. Conclusions

PACS pipelineismostly implemented in the HI PE framework. Because the objective of the devel opers
has beento implement afunctional and stable pipelineto allow Calibration Scientiststo test and quality
control the instrument, registration of the different modulesis not complete. This HowTo chapter will
be updated as the modules become not just available but fully integrated within the HIPE framework.
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Chapter 7. How to perform SPIRE
pipeline processing in HIPE

Herschel SPIRE Editorial Board
version 1.0.0, 07-November-2008

7.1. SPIRE pipeline processing

This HowTo gives a step by step cookbook of how to run the SPIRE pipeline using HI PE.

7.2. Steps to running the SPIRE pipeline with
the HIPE GUI

7.2.1. HIPE Welcome Window

Open HIPE by typing hi pe in acommand line (on Unix/Linux) or viathe Start Menu on Windows.
Thiswill bring up HIPE's welcome window:

[File Edit_Run Window Hel
| e 2 Q
I Welcome x ', (-8
II'Welcome to Herschel Interactive Analysis!
; Hoveryour mouse aver one of the Images below for mare Information
e
e
[<===5] i 4
D t - |
. ~=
Work Bench Acc Dat Documeritati I
i ( )
ety
o 5
Preferences Upatates External Tools
Tip: You can always get back o this page by selecting In the menu bar: Aed - adome’
leame
I TE

Figure7.1. HIPE Welcome Window

Click on the work bench icon:

Figure7.2. HIPE Work Bench Icon
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7.2.2. HSA Log-in and retrieval

The user must ensure that they have retrieved their data and have stored it a location accessible by
HIPE. Assuming that the user does not aready have data to hand, the data can be obtained via the
Herschel Science Archive. To access the HSA through HIPE, select Window-> Show Perspective -
> Herschel Science Archive, and click on 'Open HSA User Interface' to launch the Archive browser.
To access the HSA, avalid HSA login is required (see HowTo on accessing the Herschel Science
Archive). Once you have successfully logged in, you should see the following:

Herschel Science Archive 0.9

File Find Field Interop Help

| Latest Results | Shopping Basket | Login/Register Logout BOHALLOR | ‘

User BOHALLOR | | 1dle |

| Query Specification |

Execute Query | View; Edit SQL

|Son Criteria”Ohsewatiun Start Time |v| |Sun Order”Ascending |v‘

[obsenation D || | [File with opservation o List_|| | LocateFite |
] | | o] |
T R o T

Figure7.3. HSA Log-in

The HSA can be used to search via ObslD, Availability and Instrument. For the purposes of this
example, we will obtain and process a POF5 observation (Scan Map Without Chopping).

Select the required observation (for our example case, ObsID: 3221226086),and move it to the
Shopping Basket where you can submit a request to the HSA to download the relevant files for this
observation. Thiscan beretrieved viaFTP, or more conveniently using the HSA Retrieval mechanism,
which will bring the observation into your HIPE session (see HowTo on accessing the Herschel
Science Archive).

In the latter case the default name of the downloaded observation product is

obs_<observati on nunber >
# in our case, obs_3221226086

Using our access to the HSA -- we select the single observation
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7.2.3. Setting up HIPE for processing data.

Once you have retrieved your data, you need to store the datain apool and set up HIPE to access the
data for processing. The ssimplest way of doing thisis by setting up a pool,such as a Loca Store (in
".hcss/lstore” directory under user's login directory -- by default):

pool =Local St oreFactory. get Store("spg_128") # Access to Products in a |ocal
# store called "spg_128"

st orage=Product Storage() # tell the systemit is a store of products
storage.register(pool) # register it
# "storage" is now one of the selectable data stores on the Data Access nenu
st orage. save("obs_3221226086") # where "nyobservation" shoul d be repl aced

# by the nane of the downl oaded observation

# fromthe HSA

The id is the name given to the pool on creation. For the purposes of this HowTo, we will set up a
pool withan ID of 'spg_128' that will beplaced inour ${ HOVE} / . hcss/ | st or e directory. Further
information on how to manipulate pools and the other methods to store and access data via HIPE can
be found in Section 12.2 of the Herschel User's Manual .

We can inspect the downloaded data and import it for processing in HIPE from our pool viathe Data
Access view of HIPE or through the Product Browser (asillustrated below). If you have not done so,
you first need to register your pool for access -- otherwise, skip the first three lines and just open the
Product Browser. Selections out of the browser will go to the variable "result" in the HIPE session.
pool =Local St oreFactory. get St ore("spg_128")

st or age=Pr oduct St or age()

st orage. regi ster (pool)

result = browseProduct (storage)

In this example, we are searching in terms of the Observation Context. Select the observation to be
processed (in this case, 3221226090). The product window on the right provides us with a list of

the files associated with the observation (attributes, meta data, auxillary and calibration files, level 0
products etc.)
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Figure 7.4. Selecting the Navigator window.

Once you have sucessfully downloaded your data and configured HIPE to accessit viaapool, we can
begin to pipeline processthe datain HIPE. To start this, click on the 'Window' pull-down menu within
HIPE, and select 'Show View' in order to access the 'Navigator' file/directory window:
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Figure 7.5. Selecting the Navigator window.
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Figure 7.6. HIPE with Navigator window.

63



How to perform SPIRE pipeline processing in HIPE

7.2.4. Running the pipeline.

Using the 'Navigator' window, navigateto thedirectory: / her schel / spi re/ i a/ pi pel i ne/
scripts/ within the build tree and choose the appropriate pipeline file (those with the
pi pel i ne. py extension) as shown in the figure below for the case of the POF5 pipeline script:

Aann HIPE = Harschisl Feractive Prociising Emvironmant

Edstor * =0| 2% Var X -0 dTas. = =0 Hanigator X

- Comsole x -0

Figure 7.7. Selecting the pipeline script.

Double click on the name of the relevant pipeline script in the Navigator window, and the contents of
the pipeline file will appear within the Editor window:
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Figure 7.8. Loaded pipeline script, and contentsloaded in Editor window.

There are two ways to run the pipeline though HIPE: 1) Either running through the pipeline script
step-by-step by repeatedly clicking the Play button:

Figure7.9. Play button.

2) or you can run the entire pipeline straight through by first highlighting the contents of the entire
script within the Editor window and then clicking the Play button. Once you have started running the
pipeline, you obtain the following window to track the progess of the processing:
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-output

-info

status; Lnknown

progress: S

Clear Arcept

Figure 7.10. Plot dialog.

If you wish to obtain plots, changethe 0to 1 in the'plot' dialog, otherwise just hit the 'Accept’ button.
This window needs to manually closed. Press the Stop button:

Figure 7.11. Stop button.

Next, you will seethe Gbser vat i on_Loader window - for HIPE to access and process the data
viathe pipeline, this requires a Storage ID of the data pool (in this case, spg_128) and an Observation
ID (again in this case, 3221226090) for the data to be processed:
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7.2.5.

Observation Loader A=A

Fool ID: |spg_128

Observation ID: 3221225D90|

Search || Abort |

Figure 7.12. Observation L oader.

Then hit Search and the pipeline processing of datawill start automatically. The pipeline will process
data automatically from the initial product Level O to the final Level 2 products without further user
interaction.

When the pipeline is finished running, a new dialog will appear on screen, asking you whether you
wish to save the processed ObservationConext. Click yesto proceed.

Do waou weant to sawe the processed ObservationContexty

Yes Mo

Figure 7.13. Observation context dialog.

Now enter the name of the pool where the user wants to save al the processed data in the dialog that
pops up.

Accessing the processed data.

In order to browse the processed data, within the 'Variables window, select '‘obs from the list of the
available variables. Doing this will bring up the data summary information in the Editor window:
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Figure 7.14. Data summary information.

Furthermore, different levels of data processing can be accessed and inspected from the associated
products window. For an example of accessing alevel of pipeline processing, we have accessed the

level 2 product from the Map Making module :
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Figure 7.15. Accessing Level 2 product from Map Making module.

68



How to perform SPIRE pipeline processing in HIPE
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Figure 7.16. Level 2 product from Map Making module.

7.3. Additional reading

We have include processing of only the map making pipeline asan illustrative example - however, the
processing of other pipelineswill follow exactly the same prescription. Further, additional information
regarding the structure of data at the various levels of processing, post-running of the respective
pipeline scripts for each of the different pipelines can be found in the SPIRE Pipeline Description
document.
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Chapter 8. How to Save and Restore
Data (ASCIl and FITS)

Herschel Editorial Board

8.1. Introduction

Saving HCSS data and exporting it to a format which can be read by other tools outside HCSS is a
very important task. It is necessary to have a correct understanding of the data structures in an object-
oriented environment like the HCSS, because the data may come in different types of classes and
hierarchies. The following drawing shows the general overview of the available high level datain

HCSS:
Context metadata
I metadata
Product
Dataset
Dataset
Dataset
Dataset

| metadata
Product

Dataset
Dataset

Figure 8.1. HCSS high level data hierarchy

In this scheme, the highest level datais the Context, which is a product that stores references to other
products. So, the Context shown above in reality does not physically keep the two Products in it but
instead it only keeps their references, a'so known as URNS.

The next level in the data hierarchy are Products, which may contain datasets of different types:
ArrayDatasets, TableDatasets etc. Some examples of Products are the Simplel mage, which holds the

images...

K

Note

How to save and restore variables of different kindsin aDP sessionisexplained in Section
10.2 of the DP User's Manual.

In short:
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save("nmyfile.sav","x,y,z") # X, y, z are variables that are saved
in a disk

# file called "nyfile.sav"
save("nmyfile.sav") # saves all variables in a DP session on disk
file
restore("nyfile.sav") # restores all variables to the session.
# WARNING This file can get very large for nany sets of data
bei ng accessed
# and saved froma DP session.

8.2. How to save and restore data from the
command line

In order to illustrate the steps to save and restore data we need to create some HCSS high level data,
like products and datasets.

First, let's create a product. An example of an HCSS product is the Si npl el nage which is the
product used to hold images, together with the optional mask, flag, exposure and errorsimages. It also
includes necessary metadatain form of keywords (similar to FITS header keywords).

nyl mage = Si npl el nage(descri ption="An i nmage", i mage = Doubl e2d( 100, 100),\
fl ag=Fl ag(100, 100), err or =Doubl e2d( 100, 100) , exposur e=Doubl e2d( 100, 100))

8.3. How to save and restore products using
the local store

Note

@ All the information in this section is covered in much more detail in the PAL chapter of
the "DP Basic User's Manua" available from within the Help environment of HIPE.

The easiest way to save and restore products in a HIPE session is to place them into a "local store”.
The "local store" is a simple folder structure which contains pools of products in the form of FITS
fileswith corresponding metadata. Pool folders usually residein the".hcsg/Istore” directory under the
user's own home directory.

Saving data

In order to save a product into the local store we need to open a product storage, register a pool in it
and then save the product into the pool. Thisis shown in the following example:

store = Product St orage()

nmyPool = Local StoreFactory. get Store("nyTest Pool ")
store. register(nmyPool)

store. save(nyl mage)

Now the product "mylmage" is saved in the local store in the directory on local disk called
${ HOME} /.hess/Istore/myTestPool .

Note that you can only save products, which means that if you want to save a Dataset of any kind -
Tabl eDat aset, Spect r unild or 2d Dataset etc. you need to wrap them in a product as is shown
in the following example

# create a Tabl eDataset with two col ums index and xval ue
tabl e = Tabl eDat aset (description = "A table")
tabl e[ "i ndex"] = Col um(dat a=I nt 1d. range(100))
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t abl e[ "xval ue"] = Col umm( dat a=Doubl e1d(100) . appl y( Randonni formn()))

Next we need to put it in a product:

t Product = Product (description="A table")
tProduct["nmyTabl e"] = table
store. save(tProduct)

Placing thingsinto products allows for the proper header information to be included. Products can be
wrapped within products (e.g., several images in a single product such as an observation) and each
level has its own metadatalheader information.

Restoring data using the productBr owser

Restoring the data back in HCSS is more complicated as it is necessary to know the product URN in
the local store in order to retrieve it. One way to do this is using the productBrowser(). We can also
use the Data Access view (see also HowTo on accessing data ):

store = Product St orage()

myPool = Local StoreFactory. get Store("nyTest Pool ")
store. register(nmyPool)

result = product Browser (store)

Y ou can then query the available products in "myPool", select the one you need, add it to the basket
and then exit the pr oduct Br owser . The steps are shown in the following screenshot:
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. | " [ L ——T
Mode| Harhe: Applicable Dme: 01

] — 10

Tull python query

Ivarmble - py |
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Produn Class: |mss herschel, ladamser, Frodun @ |v| reoaz  _ Search versions @ Starch () Hebme s_un@ rosol tarm
Query resulls X results histed Fraduct

| Paeceripg neanen | Mads e[ Teps [ Coatar | Creating Late P -rrochelindstases : all
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Figure 8.2. Restoring product from thelocal store using the pr oduct Br owser
These are the steps explained:

1. Select the product class to be of type Product

2. Click on "Submit" button to execute the search

3. Results for the products in myPool of type Product are shown in "Query result" view. Select the
one you want.
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4. The selected product structure appears in the "Product” view: Attributes, Metadata and Datasets
are shown for this particular product.

5. Click with the right-hand mouse button on the product line (with the large "P" in front) opens a
menu with "Dataset inspector" and "Add to JIDE Basket". Select the second item. The selected
product will appear in the "Downloads" view.

6. Click "OK" to close the productBrowser().

At the end the reference to the product will be stored in the result variable and you can restore the
Simplelmage following this example:

print result
# [urn: MyPool 1: herschel . i a. dat aset . i mage. Si npl el mage: 0]

image = result[0]. product
If there is more than one result then we can refer to it with an index ([0] in the previous example).

The same way we can retrieve products which contain datasets (Tabl eDat aset or
ArrayDat aset ) instead of Si npl el mage.

Restoring data using command line queries

We can search the local store for products with a given attributes. For example, querying the local
store pool "myPool" for products with description matching "An image":

quer y=Met aQuer y( Product, "p", "p. descri pti on=="An i mage'")
resul t s2=store. sel ect (query)

print results2

# [urn: MyPool 1: herschel . i a. dat aset. i mage. Si npl el mage: 0]

i mge = resul ts2[0]. product

The same as above, if there are more than one result then we can refer to it with the index.

8.4. How to Save Images and Tables as FITS

files

8.4.1.

It is possible to save and read using command-line input or task dialogs in HIPE. For al task dialogs
it should be noted that the dialog appears in an Editor view window. To run the task via the dialog
always hit the "Accept" button to bottom right in the dialog box.

Saving with a Task Dialog

The simplest way to save data is using the si nmpl eFi t sWi t er task. It is required that the data
(image/table/set of spectra) are wrapped up as a product. An example product is an observation itself.
But we can wrap any dataset into a product so that the appropriate metadata (header information) and
history is available. Clicking on the name of any product will show this task available in the Tasks
under the Applicable Tasks folder. A double-click on the task (shown in green) brings up the simple
dialog shown in Figure 8.3.
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8.4.2.

8.4.3.

o Editor % [ =i

(@ wew-1 { | QUERY_RESULT (i prad_2 | @ simpleFitswriter X °,

~lnput

product™: & prod_2

file ‘ || Erowise... |

[-nutput |

rinfa

Lnknowen o
status:
-

progress. 0% |

Figure 8.3. FITS savetask dialog.

The only option the user needs to fill in is the name of the output FITS file. The default directory
is the one that hipe was started from, so the full path name is usually required. Hitting the " Accept”
button runs the task.

Saving Using Command-line Inputs

The FITS reader and writer in HCSS is in the FitsArchive package. First, let's store the product
"mylmage" from our previous examplein aFITSfile.

fits=FitsArchive()
fits.save("testFits-filel.fits", nyl mage)

The file "testFits-filel.fits" will be saved in the folder from where you started up HIPE. Otherwise,
the full directory path should be supplied. It is amulti-extension FITS file with all the content of the
Simplelmage product. Here is the structure of the saved FITSfile:

No. Type EXTNAVE Bl TPl X Di mensi ons( col ums)
0 PRI MARY 32 0
1 | MAGE i mage -64 100 100
2 | MAGE flag 16 100 100
3 | MACGE error -64 100 100
4 | MAGE exposure - 64 100 100

How to Save TableDatasets as FITS Files

Once we have the TableDataset wrapped in a Product we can save it like all other products. We can
use the same FITS writing task from HIPE as noted above, or we can use a command-line method.
For example:

fits=FitsArchive()
nmyTabl e = Tabl eDataset() # create an enpty table
nmyTabl e[ " X val ues"] = Col umm( Doubl eld([2,3.4,4])) # create fake colum
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8.4.4.

nmyTabl e["Y val ues"] = Col umm( Doubl eld([2,4.5,4.8])) # create 2nd col um
t Product = Product(description="This is a table") # create the product
tProduct["firstTable"] = nyTable # add in the table and give it a |abel
fits.save("testFits-file2.fits",tProduct)

The resulting structure of the saved FITSfileis:

No. Type EXTNAME Bl TPI X  Di nensi ons( col ums)
0 PRI MARY 32 0
1 BINTABLE table 8 2(3)
Col umm Nane For mat Di s Units TLM N TLMAX
1 X val ues 1D
2 Y val ues 1D

We can see that the column names, which we named as"X values' and "Y values' arein thefile.

How to Read FITS Files

The si npl eFi t sReader task allows FITS files to be read in. Two types of FITS readers are
available -- for HCSS FITS and Standard FITS. You can let the software choose the appropriate one
or choose a specific reader (see Figure 8.4).

To run the command from the HIPE dialog, go to the "Tasks" view -- select the"All" tasks folder and
scroll downtosi npl eFi t sReader . A double-click on the name brings up the dialog. Once aname
isinput and the FITS reader chosen, click the " Accept” button to run the task and read in the FITSfile.

7 Editor % [=h
:\Qiﬂ asciTablewrter ' @ asciTableReader (& restoreTﬁ simpleFitsReader X 15
rinput
file™: | || Browse... |
reader : | Herschel reader if possihle, standard if not - |
-output
product not available Wariable to be created

-infa

unknown -
status:
-

progress: 0% |

Figure8.4. FITSread task dialog.

8.5. How to Create and Read ASCII Table

Files

Inthiscaseitisnot necessary to put the TableDataset in a Product and we can directly save the Dataset
to an ASCII file. As for FITS writing, we can do this from within a HIPE task dialog or from the
command-line.
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8.5.1. Using HIPE Task Dialogs to Create and Read
ASCII Tables

If we click on a variable that is a TableDataset -- such as "myTable" in the example above -- in
the Variables view of HIPE, then we see that an Applicable Task in the Tasks view window is
asci i Tabl eW i t er. Double-clicking on this task brings up adialog for creating an ASCI| table.
The simplest way of formulating an ASCII table is to take the defaults and simply fill in a name for
the output table. But more sophisticated options are available (see Figure 8.5).

] Editor % (=@
mh—: prod_2 \Qi simpleFitsWriterj @ asciiTableWriter X & acciiTahleReader AF¥F
~Input

file : | |

takble® @ myTable

configFile : | |

configFileCutput : | |

formatter w =none specified=
formatterHeader |fa|se i |
farmatterCommented : |fa|se - |
formatterCommentPrefix : | |
template : W =none specified=

(Dutput |

rinfa

unknown =
status:
-

progress: 0% |

Figure 8.5. FITS savetask dialog.

The other possible inputs for the task are the following (thisinformation is also available by hovering
the mouse over the parameters shown in the dial og).

* file = output file name.

* table = Tabl eDataset to wite.

* configFile = configuration file where the formatter

(Ascii Formatter), parser (AsciiParser) and table tenplate

(Tabl eTenpl ate) nust be specified. Wien configFile paraneter is specified,
any paraneter related to parser or to table tenplate are not all owed.

* configFileQutput = if a config file is specified, an output configuration
file will be created.

* formatter (default Ascii TableTool formatter) = Ascii Formatter object.

* formatterHeader (default AsciiFormatter header allowed) = Specifies

if header information to be provided (true/false).

* formatter Cormented (default AsciiFormatter comments all owed) = Specifies
if there are comments when witing a file (true/false).

* formatter Corment Prefix (default AsciiFormatter comments prefix value) =
Specifies what the prefix is for identifying all comments.

* tenplate (I NPUT, default value: extracted fromthe first file rows) =
Tabl eTenpl at e object for specifying the data structure (see DP Basic User's
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Manual for nore details).

Clicking on"Accept" at the bottom of the task dialog window runsthetask and createsan ASCI| table.

Reading an ASCI| table into HIPE can be done using theasci i Tabl eReader . Go to the "Tasks"
view and open the folder "All". Double-click on the word asci i Tabl eReader . This provides a
dialog. For standard CV S tables the only thing that needs to befilled in is the file name of the ASCII
table to beread in. More

* file = input file containing ASCII| table.

* tabl e = Tabl eDat aset obj ect name for | oaded table.

* configFile = configuration file where the formatter (AsciiFormatter),
parser (AsciiParser) and table tenplate (Tabl eTenpl ate) nust be specified.
When configFile paraneter is specified, any paraneter related to parser or
to table tenplate are not all owed.

* configFileQutput = if a file is specified, an output configuration

file will be created.

* parser (default Ascii Tabl eTool parser) = Ascii Parser object.

* parserlgnore (default AsciiParser ignore val ue)

= String expression to ignore when parsing a file.

parser Ski p (default Ascii Parser skipping rows value) = Nunber of rows to
skip when reading a file.

* parserTrim (default AsciiParser trimrows value) = Specifies if the parser
must trimeach row when reading a file (true/false).

* parserQuess (default value AsciiParser. GUESS NONE) = specifies if

the parser shoul d guess column types. Files should not contain HCSS header
(use ski p=Asci i Reader. HCSS HEADER f or ski ppi ng HCSS header or comment these
i nes)

*

Val i d options:
0 AsciiParser. QUESS NONE: (default) file nust contain tenplate
or tenplate nust be provided (no guess)

0 Ascii Parser. QUESS TRY: guess types based on the first 100 records

0 AsciiParser. QUESS ALL: guess types based on all records

0 AsciiParser. ALL_STRING each record is a string (no guess required)

0 AsciiParser. ALL_BOOLEAN: each record is a bool ean (no guess required)
0 AsciiParser.ALL_BYTE: each record is a byte (no guess required)

0 AsciiParser.ALL_| NTEGER. each record is an integer (no guess required)
0 AsciiParser.ALL_LONG each record is a long (no guess required)

0 AsciiParser.ALL_FLOAT: each record is a float (no guess required)

0 AsciiParser. ALL_DOUBLE: each record is a double (no guess required)

0 AsciiParser. ALL_COWLEX: each record is a conplex (no guess required)

* parserDelim (I NPUT, default value: comm) = Specifies the field delimter.
If it is one character, a csvParser is selected. If it is an expression,

a RegExpParser (regular expression) is selected.

* tenplate (I NPUT, default value: extracted fromthe first file rows) =
Tabl eTenpl at e object for specifying the data structure. See Tabl eTenpl at e.
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Figure8.6. FITSread task dialog.

8.5.2. Using Command-line Input to Create and Read
ASCII Tables

We can also do simple ASCI| table creation from command-line inputs.

ascii = Ascii Tabl eTool ()
ascii.save("testAscii-filel.txt",table)

To read the table in again we need to "load" it using the same tool.

ascii = Ascii Tabl eTool ()
tabl e=ascii.load("testAscii-filel.txt")

Loading uses the same parser/formatter (see below for how this may be changed) as is applied for
saving.

By default the table is saved as a coma-separated-val ue file with 4 header lines, for example

X val ues, Y val ues # col utm nanes
Doubl e, Doubl e # colum data types
, # colum data units
# description of the colum
# the data start fromthis line

SN
oh~oO
ENFNIN
© v o

Thedefault output delimiter can be changed to another symbol, likeis shown in thefollowing example:
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ascii.formatter = CsvFormatter(delimter = "'*")
ascii.save("testAscii-file2. txt",table)

Or the columns at output can have a fixed width using the FixedWidthFormatter with an indication
of the column widths given.

ascii.formatter = Fi xedW dthFormatter(sizes=[8,12])
ascii.save("testAscii-file3.txt",table)

More information on creating and reading tablesis available in the DP Basic User's Manual .
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Herschel Editorial Board

Revision History

Revision 0.1 23 June 2008 1\

Created using RS template.

Revision 0.2 16 Oct 2008 1\

Some corrections and modifications.

9.1. Introduction

Plotting in HCSS is object oriented - each element of the plot window is an object and the user can
interact with it using its methods. For example, the main plot objects (or class) is called PlotXY ()
and we have the axes and the different plotting layers as distinct objects and we can change their
properties, like the number of tick marks, the colour of the plotting symbols, adding new layers etc,
without the necessity to redraw the whole chart. Thisis powerful but seemingly complicated and this
How To is targeted to make it a bit more accessible and provide you with a simple receipts on how
to do simple plots.

An extensiveintroduction to plotting in HCSS-DPis given in the DP User's Manual and here we very
briefly introduce the basic plotting from the command line and using the plot properties GUI.

9.2. Simple plots from the command line

In order to illustrate the steps to produce simple plots we need an input x and y variables:

X
y

Doubl eld. range(11)
X* X

1. Simpleplot:

from herschel .ia.gui.plot inport *

pl ot = Pl ot XY()

pl ot . aut oBoxAxes=1

| ayer = Layer XY(X,Y)
pl ot . addLayer (| ayer)

2. Overplot asecond x and y dataset

x1
yl

10. 0* Doubl eld. range(11)/10.0 - 5.0
x1**3. 0

Note that we do not need to repeat all plotting commands from the above example, we simply add
anew layer

| ayer2 = Layer(x1,y1)
pl ot . addLayer (| ayer 2)

And we note that the axis ranges are expanded correspondingly and that the new layer is with a
different colour.

3. Change the plot title and subtitle
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plot.title.text="Exanple plot"
plot.subtitle.text="two | ayers"

or if you don't want to have plot title and subtitle you can switch them off

plot.title.setVisible(0)
pl ot. subtitle.setVisible(0)

. Change the axis |abels:

pl ot.xaxis.title.text="X-val ues"
plot.yaxis.title.text="Y-val ues"

. Change the axis ranges

pl ot . xaxi s. set Range([-2.0, 2.0])
pl ot . yaxi s. set Range([-10. 0, 10. 0] )

or go back to the auto range

pl ot . xaxi s. set Aut or age( 1)
pl ot . yaxi s. set Aut or age( 1)

. Change the tick marks spacing and then the number of minor tick marks

pl ot. xaxi s. get Ti ck().setlnterval (3.0)
pl ot. yaxis. getTick().setlnterval (30.0)

and to have 5 minor tick intervals between the major tick marks (which means 4 minor ticks)

pl ot . xaxi s. get Ti ck() . set M nor Nunber ( 4)
pl ot. yaxi s. get Ti ck().set M nor Nunber ( 4)

. Draw grid lines

pl ot. xaxi s. get Ti ck().set Gri dLi nes(1)
pl ot.yaxis.getTick().setGidLines(1)

Note that the grid lines are drawn at the major tick marks.
. Change the axis from linear to log

pl ot . xaxi s. set Type( Axi s. LOG)
pl ot . xaxi s. set Type( Axi s. LI NEAR)

Warning
o Theaxisrangesneed to be positive otherwise you will get "I1legal ArgumentException”
error.

. Change theline style for agiven layer

| ayer. set Li ne(Styl e. NONE)

Theline stylesfor setLine() can be

» Style NONE - symbolsonly

» StyleMARKED - symbols connected with lines
e Style.SOLID - solid line, no symbols

» Style. DASHED - dashed lines
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» StyleMARK_DASHED - symbols connected with dashed lines

Note that in the MARKED styles the default plotting symbol is used

first to be one of NONE

or MARKED styles

| ayer. set Li ne(Styl e. NONE)
| ayer. set Synbol (Styl e. FSQUARE)
| ayer. set Synbol Si ze(10)

The symbols can be;

Table 9.1. Symbols codes

10.Change the plotting symbol and its size. In order to have an effect you need to change theline style

DOT=1 adot VCROSS =2 a"+"sign
DCROSS=3 an"x" sign VDCROSS =4 a"+" +"x"sign
CIRCLE=5 an empty circle TRIANGLE =6 an empty triangle
UTRIANGLE =7 an empty upside-down|SQUARE =8 an empty sgquare
triangle
SQUARE_CROSS=9 |an empty square +"x" [DIAMOND = 10 an empty diamond
DIAMOND_CROSS=1hdiamond + "+" OCTAGON=12 an empty octagon
STAR=13 an empty star FCIRCLE=14 afilled circle
FTRIANGLE=15 afilled triangle FSQUARE =16 afilled square
FDIAMOND=17 afilled diamond FOCTAGON=18 afilled octagon
UARROW =19 an up arrow DARROW =20 adown arrow
RARROW=21 aright arrow LARROW = 22 aleft arrow

DARROW_LARGE=2

Ba large down arrow

UARROW_TRIANGL
=24

kA large up triangular
arrow

DARROW_TRIANGL
=25

Fa large down triangular
arrow

Not

K

e

You can use either the code or the numeric value for the symbol, that is,

setSymbol (Style.FSQUARE) is equivalent to setSymbol (16).

| ayer . set Col or (j ava. awt . Col or. RED)

12.Show or remove the legend for the layers

pl ot. set LegendVi si bl e(1)

and we can also remove

itt

pl ot. set LegendVi si bl e(0)

| ayer. set Nane(" Test 1")

11.Change the colour of the symbols and lines for agiven layer

13.We can also change the legend name for agiven layer

and we can also remove the legend for a particular layer if we don't want it to appear on the plot

| ayer. set | nLegend(0)
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14 Histogram mode. Y ou need to bein MARKED or SOLID line style for this mode to work:

| ayer . set Li ne( Styl e. MARKED)
| ayer. styl e. set Chart Type(Styl e. H STOGRAM

Thechart type can be HISTOGRAM - the datapoint isin the middl e of the histogram horizontal bar,
HISTOGRAM_EDGE - the data point is on the edge of the histogram horizontal, LINECHART -
the data points are connected with lines.

15.Add error barsto x and/or y values. First we need to create arrays with errors

Xerr
yerr

SQRT(x)
SQRT(Y)

| ayer. set Error X(xerr, xerr)
| ayer.setErrorY(yerr,yerr)

Note that the upper (the first argument to setError() method) and the lower (the second argument
to setError() method) error limits can be different.

16.Add an annotation

| ayer . set Annot ati on( 0, Annot ati on(6. 5, -10, "Test", col or =j ava. awt . Col or. GREEN) )

17.Use math and special symbols for axis titles, annotations, title plot etc. It is possible to use TeX
like formating of strings, for example the following can be used to set the title of the x axis

plot.xaxis.title.text="$A {1.3}"{b-3/2}%"
plot.xaxis.title.text="$\\al pha_{1.3}7{\\beta-3/2}$"

Note that it is necessary to use "\\" to escape the "\" symbol.

Warning

o Not al special symbols (mainly Greek characters) are available. If the symbol
is not avalable (for example $\\Alpha$ is not available) then this produces an
I1legal ArgumentException error.

18.Change the plot window size. Y ou can resize the window with the mouse or you can specify the
desired window size once you have added layers to the plot

pl ot . set W dt h(400)
pl ot . set Hei ght (300)

19.Save plotin afile

pl ot . saveAsJPE "nyfile.jpg") # JPEG format
pl ot . saveAsEPS("nyfil e.eps") # Encapsul ated PS
pl ot . saveAsPNE "nyfile.png") # PNG for mat

9.3. Interacting with plots using plot
properties GUI

Once you have done steps 1., 2. and/or 3. from the above then most of the following interactions with
the plot properties, i.e. steps from 4. on from the previous section, can be done viathe plot properties
GUI. To open up the plot properties GUI you need to click with the right-hand mouse button and
choose "Properties..." entry in the menu. Thiswill bring up the following window:
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r.._x__. Herschel Property Panel | | ., |

== [= Plot
SO Layver O
@ X oAxs
@Y AXis
== [= Laver 1
t @ ¥ Axis
@ Axis

| Ay || Fefresh || Save as Default

Figure 9.1. Plot propertiesinitial windows.

On the left frame of the window we can see the hierarchical structure of the plot we created following
steps 1., 2. and 3. from the above example: we have the root element our plot and we have two layers
added on top of it. Each layer has also sub-objects for the x and y axes. Navigating to each of these
elements we can change the properties for each of the items.

1. First, let's enter the Plot properties:
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Herschel Property Panel

-Plot

Physical Size (inchy [4.0 |[3.0

Scale |119.34?885 108451591

[¥] auto adjust wincdow size

Display Size (px) (601 |5 40

-Boxed Plot

[v] auto create box axes for baselayer

-Title

¥ | |Lucida Sans,0,14 |[ Change. ..

¥l visible | TOPCENTER.

Text |Publish Ready

-Subtitle

vl isible | TOPCENTER w | |Lucida Sans,0,9 || _Change...

Text |p|nt

-Legend

|[_Change...

vl wisible [ BOTTOMCENTER ¥ | |serif,0,7

| Apply || F.efresh || Save as Default |

Figure 9.2. Plot propertiesitems

The different base plot entries are self-explanatory and they can be changed interactively and
applied. Also, if you plan to reuse some of them for all subsequent plots you may save them as

default.

2. Layers properties
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Srmibnl

Color

Size

Stroke

Line Style

Chart Type | LINECHART

v
| 2% CROSS - |
i
7.0 |
o |
|SOLID - |

Dash Array |6.0,6.0

| Apply || F.efresh || Save as Default |

X Herschel Property Panel {-=l
= = Plot ~Layer
= = [N
t @ ¥ Axis| ||Id E || | Rermave
@Y Axis
== [= Laver 1
I: 9 X Axis| [|Name |Lamar y |
@Y Axis
| Add Annotation
[¥l shawn in legend
~atvle

Figure 9.3. Layer'sproperties

These are the property entries at alayer level, they are the samefor al layers. From this panel you
can a'so add annotationsto the plot. Note that this annotation is attached to the corresponding layer
so any change in layer colour will affect the annotation as well.

3. Axes properties
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Herschel Property Panel — | 2
Axis
vl Wisible | BOTTOM | [ Inverted @ Linear
Colar . [¥] Lock, Tvpe _» Logarithmic
Fange
Start [-6.0
vl Autorange End |9.999999999999938
Title
vl Wisible |[BOTTOM  w | |Lucida Sans,0,14  |[_Change. ..
Text |}{ axis |
Ticks
[¥] isible | TOP * | [ Grid lines
Mumber 11 | vl Auto ad].
IntervaljOffset (2.0 |[0.0 |Vl Aurto
Min. number |2 | [v] Auto
winor Valies {5505 5557 0TS Rs. 8005 | P
Height/Min.H [0, 1 |[0.05
Label
vl Wisible | BOTTOM * | |ucida Sans,2,9|[_Change. ..
— 7 . - ® Harizantal
12 = + 05 2 Wertical
Format |%. of | vl Auto

Labels -6,-4,-2,0,2,4,6,8,10,

| Apply || F.efresh || Save as Default |

Figure 9.4. X-axis properties

Here you have almost complete control over the axis properties: range, title, tick marks and minor
tick marks, axis label. And different radio buttons allow you to turn on/off auto features.
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X Herschel Property Panel e |
= Plat AXIs
= Laver 0 | || [y visikle [ LEFT ~ | [ Inverted ® Linear
@ X Axis Type _—
N bis | Cn:uln:ur. [¥] Lock _» Logarithmic
= Layer 1 Fange
@ ¥ Axis
Start |-150.0
@ i vl Autorange
T s * End 1500
Title
vl Wisible | LEFT w | |Lucida Sans, 0,14 |[_Change. .
Text |~,,s axis |
Ticks
[¥] isible | RIGHT * | [ Grid lines
Mumber 11 | vl Auto ad].
Interval/Offset [50.0 |[0.0 |Vl Aurto
Min. number |4 | vl Auto
YWalues 1000, -50.0,0.0,50.0,100.0,150.0
. . a 4 . . 4 IE,.E'J_,III:I
Minor values (2.0,90.0, 110 0, 120.0, 120.0, 140.0,
Height/Min.H 0.1 |[0.05
Label
vl Wisikle | LEFT * | |Lucida Sans,2,9|[_Change. .
it IC . Al @ Horizontal
nterva ign
12 5 4 5 _rwertical
Format |%. of | vl Auto
Labels [-150,-100,-50,0,50,100,150,

| Apply || F.efresh || Save as Default |

Figure 9.5. Y-axis properties

4. Printing of a plot. In the menu which pops up when you click with the right-hand side mouse
button you have "Print..." menu which allows you to send the plot directly to a printer (if you have
configured one for your system).

5. Saving the plot. In the menu which pops up when you click with the right-hand side mouse
button you have "Save as..." menu which allows you to save the plot in different image formats:
Encapsulated PostScript file (EPS), JPG or PNG files.

Note
@ For plots, layers, annotations or axis titles when using the TeX notation you should not
escape the "\" symbol, that is you can directly use $\apha$ in the text field of the GUI.
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9.4. Advanced plotting

Here we introduce some more advanced plotting. Most of these are explained in greater detail and
with examplesin the DP User's Manual.

1. Multiple plots per window.

When we add layers to the plot we can specify their position on a grid as in the example below
which places 4 layers onto a 2x2 grid (running indeces from 0,0 to 1,1).

pl ot = Pl ot XY()

| ayer = Layer XY(X,Y)

layer1l = Layer XY(x1,y1)

| ayer 1x = Layer XY(x1, y1/5.0)

| ayerly = Layer XY(x1/5.0,y1)

pl ot . addLayer (| ayer,0,0) # top |eft

pl ot . addLayer (| ayer, 0,1) # top right

pl ot . addLayer (| ayer,1,0) # bottom | eft
pl ot . addLayer (| ayer, 1,1) # bottom ri ght

Now, if we open the plot properties GUI we have al four layers and we can change each one of
them if necessary. We can interact with each layer and changeits propertiesfollowing the command
line methods too.

2. Create aplot in batch mode.

Thisis useful when you have many layersto add to the plot and you want to avoid to have the plot
window redrawn and regjusted each time a new layer is added. From the above example:

pl ot = Pl ot XY()

pl ot. set Bat ch(1)

| ayer = Layer XY(X,Y)

layer1l = Layer XY(x1,y1l)

| ayer1x = Layer XY(x1, y1/5.0)
| ayerly = Layer XY(x1/5.0,y1)
pl ot . addLayer (| ayer, 0, 0)

pl ot . addLayer (| ayer, 0, 1)

pl ot . addLayer (| ayer, 1, 0)

pl ot . addLayer (| ayer, 1, 1)

pl ot . set Bat ch(0)

3. Different units or style for the upper/right axes.

TBW.

9.5. Plotting table datasets - using the
TablePlotter

A powerful tool exists which alows you to plot HCSS TableDataset products. This tool is called
TablePlotter and thereis an extensive documentation on it - the DP User's Manual and How to inspect
and plot datset tables in HIPE document.
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Chapter 10. How to inspect and plot
datset tables in HIPE

Herschel Editorial Board

10.1. Introduction

ThisHowTo isadescription of how to create and inspect asimple TableDataset in HIPE. It will walk
you through the necessary stepsto create adummy TableDataset, if you don't already have one--using
the command line window. Wewill show you how to manually inspect the valuesin the table and, then
use TablePlotter to plot datawithin thetable, NOTE: Currently it isnot yet possibleto run TablePl otter
within HIPE, but this option will soon become available.

A Tabl eDat aset is made up of a number of columns. Each column contains an
ArrayDat aset (data), a description and a quantity value associated with the Ar r ayDat aset .
Each Ar r ayDat aset can have up to 5 dimensions and can be of varying types.

Constructed on 2008/06/23 19:14...

10.2. Steps to creating and viewing a simple
TableDataset with the HIPE GUI

These are the stepsto follow to create, view, and plot graphs of a TableDataset within HIPE.
1. Step 1: Open HIPE's "Welcome" window and click on Workbench Icon

2. Next we assume here that you do not have a TableDataset loaded into your session. If you
already have one loaded into HIPE, then skip to the next item. Otherwise read on. Type the
following commands into command-line window containing the "|A>>" prompt (bottom center in
the default view). In the example given here, we will create a Tabl eDat aset with 3 columns
each containing a 1D dataset, one being a sequence of numbersfrom 1 to 100, the second being the
sine value of each of the numbersin the first column, and the final column containing the values
in the first column multiplied by 100. The column names are x, si n andy respectively.

from herschel . share.unit inport *
x = Doubl eld. range(100)

t = Tabl eDat aset (description="This is a table") # @

t["x"] = Columm(data=x, unit=Duration. SECONDS) # ©
t["sin"] = Colum(data=SI N(x),description="sin(x)") # ©
t["y"] = Col um(data=x*100, descri pti on="x*100")

© Thissets up the table dataset with an associated description

® Thiscreatesour first column which hasthe data, x and its associated units, which in this case
isatime duration of SECONDS.

©® Herewe have applied the SI N function from the numeric package, and we have also added
adescription for the second column.

Notice that when you create the variable x and the TableDataset t, they appear in the "Variable"
window in the top right.

3. Next wewishto view thetablewe have created. Move your cursor over theitem "t" inthe Variables
window and right mouse click on it. Choose the OPEN WITH option in the drop-down menu and
select Dataset Viewer. At hispoint aview of the tablewill appear in the Editor window and you can

90



How to inspect and plot datset tablesin HIPE

scroll down and view the table, and expand it if necessary using the cursor and left-mouse clicking
at the boundries of the window to re-sizeiit.

4. NOT YET IMPLIMENTED Now we wish to view the table in the TablePlotter task. Again right-
mouse click on the item "t" in the variable list and select OPEN WITH item "TablePlotter". This
will bring-up the TablePlotter GUI in its own window??. A complete guide to the TablePlotter is
found in the Herschel UserManual. We list below a brief guide to TablePlotter.

10.3. Guide to TablePlotter Controls and their
functions

The TablePlotter provides the following control buttons to view and analyze data.

53150 — ) Display Style
—_ ] Lines: SOLID -
—i ] p L —
ponre — Symbols:
S LT Y =l
— ' : 1 i ize:
o - A ; : = =
= & | show an | in_ |1 i
| e
é 53050 | Mavigation
o - T T
< i t | A
L ]
s
'5 53000 —] 4mm Fast| mmp | G0
E - —[ 0T+
o ]
rSelections
52050 |
= Hide X | Unhide O
] | : : : ' Excl, Select | Unhide Al
||||||||||||||i||||1||[||||i TTT ".7!.1!'1!?!‘11(.1<:v|I
420 440 460 430 500
odract || Preferences

TIME(s)

x0=1551555400
2007-03-02 19:36:07UTC)
X-axis: ¥-axis:

r . .
TIME v ’—05 ‘FHOTFARRAYI]D‘I v |_4£

Figure 10.1. Example of the TablePlotter Gui.

e X and Y- Axis Selection:

Under the graphics display area, two sets of Combo Box buttons and spinner buttons allow usersto
select X and Y-axis data. Thefirst column of the TableDataset is associated with X-axis by default.
The second coumn isinitially associated with the Y -axis.

Users can choose a column by name in the Combo Box and by number in the spinner.

91



How to inspect and plot datset tablesin HIPE

Fast forward/backward selection of columns in the spinner can be achieved by holding the left
mouse button down and moving the mouse up or down to select.

* Display Style:

The control buttons in this secion allow to change the axis style (linear or log), line style (solid or
dashed and more), and symbol style.

™

I/I—I

U lin log t lin
The default axis scaling islinear. Thetoggle buttonsl. =—= |/l === |and|
allow to switch between linear and logarithmic scalesinthe X / Y axes respectively.

The pull-down menusof Linesand Symbolsallow to select line styleand symbol style. The selection
of symboal stylesis only available when the line styles are either MARKED, MARK_DASHED or

NONE. To increase or decrease the symbol size, click either | or E

1 |
Another toggle button Show Al I/l Sel ooy | determineswhether all datapointsor only

the selected ones are shown (see detail in Selections below).

* Navigation:

I ]
LY u

FAY
and zoom out | linboth X and

Two buttons are provided to simultaneously zoomin
] ]

— 4=
Y directions. The buttons | and —il zoom out individually in either X or Y direction .

-=11

Four buttons with arrows

pan the view onto the graph in X

orY direction.
Fast Slow
The size of each zooming or panning step is controlled by atoggle button / and
—
Preferences

the exact factors of both fast and slow modes can be adjusted inthel___— — — ~ "~ | menu (for
details see the Preferences section below).

ToZoom-inon specific areasof the graph, presstheleft mouse button, and hold-and-drag arectangle
around the area of interest with the mouse pointer.

There are three Free Scaling buttons. Thel__"__| button will adjust the scales of both axes such

|l
that all visible datapoints are optimally distributed within the display, while and|
will do the same but for either X or Y axis alone.

» Selections:
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The selection feature of TablePlotter allowsto hide or select aparticular portion of the data points.

]
In combination with Shaw A A Sal Only I'in the Display Style section, and Multi

Column Mode, this feature can be used to display only selected data to get fast automatic scaling
when scanning through many columns of data. The main purpose, however, is the extraction of
specific data pointsinto new datasets. A typical purpose could be for instance to remove electronic
glitches from detector data, or to extract a specific piece of signal from a sequence of instrument
configurations.

1] |
Hide X || Unhide OO || Excl. Select

The following buttons | l, hide, un-hide or
exclusively select all data points within a rectangular area in the plot. This area is selected after
pushing one of those three buttons by holding and dragging the mouse pointer in the same way as
for zooming in.

1
mhide All
Clicking the button L_—1H1de All | 1 e select all hidden dta points

m |
If the | SHUTTENE COl | dle button isvisible, the TablePlotter is in single column mode. In this

mode hiding or selecting operations will only apply to the current column. Clicking on this button

1
I
will toggle into al columns mode and the button will change to Lﬂlsl]]]]. Now all the
columns are affected and selections are done based on the selected interval s on the X-axisonly. The
Y -coordinate will be ignored in this mode.

]
Show All
In —wl mode the hidden data points will be marked with red symbols. See Figure 10.2

| ]
Show All Sel Onl
below. Clicking on —wl togglesto |—1"r| mode, where all hidden data points

disappear from the graph.
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Display Style

Lines: soLio :
Symhols: |]
==

| show Al | lin_[1n |

Size:

rNavigation

**' LY
t | Ax

omm | Fast | mp | 57

=3

SPECFARRAY066(1)

rSelections

Hide X

Unhide O

- Excl. Select

Unhide All

= Al Cols [T

| Extract ||Preferen¢ea

400 40.5 4.0

TIME(s)

X0=1544735710
2006-12-13 21:14:37(UTC)

X-axis: y-axis:

TIME v

‘SPECFARRAYDEE v

Figure 10.2. The plot with selected and hidden data points.
Dataset Extraction:

To extract a subset of the data after performing the necessary selection operations, press the

EEEEE—
Extract

|#=————|hutton. The selected datawill be extracted into anew dataset that will be fed back

to Datal nspector, where it will appear in the leftmost panel under "Datasets'.

e
If Mﬁs selected, only the selected data pointsin the currently displayed column will

be extracted.
All Cols [[l]]'

IfL" " =77 = s selected, the selected data points in all the columns become available for

Extract

extraction. After clicking l#=—————*1, a column selection window will pop up to allow users
to Add individual columnsor Add All columnsto alist. Users can also Removeindividual columns
or Remove All. Up and Down buttons allow to change the order of columnsin the new dataset.

Hitting the Close button will complete the extraction and an option is provided to change the default
name of the new dataset.
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» Preferences:

Finally the Table Plotter proivides a Preferences menu with two options. The first one is Set
properties... where preferred zooming and panning factors for Fast and Slow modes can be set.

hd TablePlotter Property Panel =[B*

~foom Out Factors

Fast Factor €9: |140 |

Slow Factor ¢4: [105 |

~Pan Factors

Fast Factor o) |25 |

Slow Factor G |1 |

ok || cancel || reset |‘

P A

Figure 10.3. Preferences: Set Properties

The second one controls the display of Complex Data. TablePlotter allows only one graph to be
displayed at atime. Here the user has three choices: plot modulus only, plot real part only, or plot
imaginary part only.

The selected preferences are stored in a properties file and will be "remembered” in the next call
to Table Plotter.
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11.1. Introduction

HIFI spectracan bevisualised in several ways, at variouslevelsof sophistication and user-friendliness.
At the lowest level, individual X and Y axis values can be extracted and units applied and the basic
plotting facilities of the PlotXY package can be used (see "HowTo Plot" and the "HIFI DP User's
Manua" for more details). However, a simpler way for most users of HIPE is to use the " Spectrum
Explorer" package.

11.2. Obtaining a Spectrum from an
Cbser vat i onCont ext

Most users will obtain spectra from downloading observations from the Herschel Science Archive
(HSA). The main product form of an observation is referred to as an Cbser vat i onCont ext . An
bser vat i onCont ext contains al the components of an observation, including all calibrations
needed for repeating pipeline processing data. The full observation download from the HSA includes
all levels of processed data from level O (raw data) to level 2 (final pipelined product).

An observation context can contain many spectral products (e.g., from all 4 spectrometers of HIFI)
at each of the different levels of processing.

We can consider a HIFI Gbser vat i onCont ext called "prod" which has been downloaded from
the HSA. A double-click on the variable name "prod" in the "Variables' view of HIPE provides an
outline view of its contents in the "Outline" view (see Figure 11.1). This shows the containers of
spectra at the different processed levels (also quality and calibration information associated with the
observation). If we now open the level 2 folder and click on the product (highlighted in Figure 11.1),
we get aview in a new "Editor" window like the one shown in Figure 11.2) -- after expanding out
the folder labeled 1030.

At present, the HIFI spectrometers are identified by the values 1028 = HRS H polarization, 1029 =
HRS V polarization, 1030 = WBS H polarization and 1031 = WBS V polarization. In this case the
1030 folder under level 2isthefinal, processed data product from Standard Processing at the Herschel
Science Centre of WBS H polarization data. The folder labeled "1" contains the first (and in this case
only) final product. A double-click on product(load) -- highlighted in Figure 11.2) -- provides access
toalisting of the metadata and the final dataset (scroll to bottom of "Editor" window) whichismarked
with agreen dot beside it.

We can display thisfinal spectrumviaaviewer called Spect r um Expl or er . Aswithall viewersin
HIPE -- click with right mouse button on the dataset word, choose "Open With..." from the menu that
appears and then click on the words " Spectrum Explorer". This will display a new "Editor" window
with a blank spectrum display (initially). To fill in the spectrum the user needs to click on the four
boxes (Iabel above shows 1, 2, 3 and 4) to the |eft under the plot or simply clicking on the box under
"ALL". Thisfillsinthe 4 sub-bands of 1GHz wide CCDsthat make up the full backend spectrum from
aWBS spectrometer (see Figure 11.3). An appropriate legend is automatically created.
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5= Outline '\ (-o

class OhservationC*
package herschelia.o
= prod
~ = Mamed Products
— = level2
— @ type: herschelia.pal.ha
— @ urnchsaherschelia.pal
— @ meta {load)
+ 58 |eye
+ (58 |eyel0_5
+ (59 |avell
+ (5 g iliary
+ 5 quality
+ (%8 calibration
# (% |ogOhsContext -
4 b

Figure11.1. Accessing the level 2 (final) processed product from an obser vation.

] Editor x =]

(¥ nhifi-hsap..cached.py | - produrefs..Lproduct X

name ] value ~unit description
type Lnknown Product Type ldentification
creator Linknown Generator of this product
creationDate |2008-09-16T12:36:01Z Creation date of this product
description |Unknown MName ofthis product
ingtrument  |Unknown Instrument attached to this product
madelame |Unknown Maodel name attached to this product
stariDate 2008-09-16T12:36:01Z Start date of this product
endDate 2008-08-16T12:36:01F End date ofthis product

';ﬂ@ Datasets
=~ (= Named Products
=21
@ ftype: herschelhifipipeline.product Datasetiirapper
@ urn:h=saherschel hifipipeline.product Datasefirapper 16652
@ meta {oad)
L=l product (oad)

(58 1028

Figure 11.2. Editor view showing access to the final WBS H polarization spectrum from within the full
observation tree.
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11.3

T hRAOE DG

(= Navigator x |2 P?{q;;_m ] Editor % (=8
$ By - A hiﬂ-hsap...cached.pyKE‘: prod.refS..].productKEE prod.refs.. ] product ‘1+p 1r ¥
e areas Ohservation: 3221226046
i H.Dme Folder bk endk: WAS-H, activeband: OFF,
- 8 File System lefreuency: 0.0000, s type: seienes
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T
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0 oo s
Frequency scale (IVHz)

=
1234 INATT |imonvalid| bitshit | rowflag | bbtpe | Chopps
LIS B |true ] [ |Boa |-1.007281

4 | »

Figure 11.3. Display of a test data (no source) produced by the HIFI pipeline using the
Spect runExpl orer.

The Spect r unkExpl or er Package

The Spect r unExpl or er packageisbased on the PlotXY package, but allowsthe user to visualize
Spect runDat aset s in afriendlier, interactive way.

In the example from the previous section, the different colors indicate different WBS sub-bands.
Individual sub-bands or individual scans can be plotted by clicking on the appropriate boxes in the
bottom panel and removed by double-clicking. Any plot parameter (plot range, titles, colors etc.) can
be modified using the right mouse bottom in the same way as for the PlotXY package (see "HowTo
Plot Data"). For example, a right-click on the plotted spectrum allows changes in the axes and plot
properties(e.g., labelsfontsetc.). Itisa so possibleto save and print the plot from the right-click menu.

In addition the plot can be modified interactively after clicking the appropriate action button which
Spect rum Expl orer places in the top left of the HIPE display (see top left of Figure 11.3).
Hovering the mouse over the icons allows provides the user with atooltip for what the icon allows
you to do. From left to right:

* button 1: highlight/select a spectrum (or WBS sub-band) by moving the mouse over it and click the
right mouse button to change its color, description, or remove it.

* button 2: change the horizontal and vertical plot ranges by drawing arectangular box using the left
mouse button. Also, one can scroll the spectrum along the horizontal and vertical axes by clicking
on an axis with the left mouse button and then moving the mouse or using the mouse wheel. The
mouse wheel can also be used to (un)zoom the spectrum.

* button 3: pan through the spectrum by clicking the left mouse button and moving the mouse.

* button 4: click on a spectrum (or WBS sub-band) and drag it to right or down to another or a new
panel which is automatically generated on release (however, dragging to the left or top of the first
panel is not possible).

* button 5: click on this button to auto-range the displayed spectra (after zoom).

* button 6: only show the active plot panel, and change the axisratio in order to fit the screen.
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HowTo Display Spectra

This allows images such as the Figure 11.4 to be constructed from the displayed data.
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Figure 11.4. Two sub-bandsextracted interactively (button 4) using Spect r unExpl or er shown with the
full resolution of the screen (button 6).

11.4. Future developments

Finally, the Spect r umExpl or er packageisstill under development. Future devel opmentsinclude:
1. clicking on product will plot all SpectrumDatasetsincluded (likely a HIPE functionality, not JIDE)
2. apply afilter to the meta data and only plot the applicable spectra (e.g. a certain chopper position)
3. applying functions to greyed-out/flagged spectral regions

4. saving modified Spect runDat aset s back into the session, e.g. with interactively masked
points removed.

5. overplotting multiple Spect r unDat aset s.
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Chapter 12. Spectral Arithmetic and
Mathematical Operations

12.1. Introduction

The spectrum arithmetic toolbox alows us to combine Herschel spectrum data. Operations
are performed either on subclasses of spectrum datasets (Spect rumild, Spect run®d), on
cubes (Si npl eCube, SlicedCube), or on products containing such data structures (e.g.,
HifiTimelineProduct).

Operations on Spectrainclude Selection and Arithmetic Operations.

This chapter explains how to work with spectra so that basic spectral arithmetic can be done on a 1D
spectrum dataset. It also indicates how to handle datasets composed of multiple 1D spectra. When
working with these larger sets of 1D spectrait is also possible to select spectra based on information
held in the data or metadata of the individual spectra before applying the arithmetic transformations.

12.2. Starting point -- using a dataset of a
number of HIFI spectra.

It is assumed that an observation product containing spectral data is available and active within
your HIPE session. For this HowTo, we will have an active variable called "prod" which is a HIFI
observation downloaded from the HSA (see HowTo Access Data). This contains several levels of data
processing. We will be dealing with level 1 data -- double-click on the highlighted "product(load)" in
Figure 12.1. The results appear in a new Editor window and include some metadata on the product
plus (scrolling down) a set of associated products (see Figure 12.2). Clicking on the highlighted
"summary" will provide a list of what datasets are contained for apid=1030 (the WBS spectrometer
H polarization). In the particular case (a Double Beam Switch observation) we are using we see that
there a comb (frequency calibration measurement), a hot-cold internal calibrator measurement (hc), a
tuning measurement (other) and two science measurements datasets for ON and OFF target (datasets
4 and 5). We will pick out dataset 4 for our purposes (double-click highlighted "product(load)" gives
Figure 12.3). This produces a list of metadata for the selected product and a dataset (with green dot
beside it) at the bottom of another Editor window. Drag-and-drop the dataset to the "Variables' view
and this dataset is automatically given aname in the session -- typically "newVariable."
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Figure 12.1. Selecting L evel 1 data from a downloaded ar chive observation done by HIFI.

| Editor % [=ici
Editor 5 T
@ pro.refs...product % i prodrefs ] produet o+ newwvarianie ‘it nev <> =
startDate 2008-09-16T12:35:502 Start date ofthis product
endDate 2008-09-16T12:35:502 End date of this product

Mone

= Mamed Products
= (21030
= Datasets
| L o EMILES
=~ [= Named Products

4{;.@ a

.»T,;@ 2

.?91

}-;.@ 5

S 4

\: @ type: herschelhifi pipeline product Datasetirapper

— @ urmhsacherschelhifi.pipeline.product Datasetdrapper 6635
— @ meta (oad)
@ product {load)

Figure 12.2. Display of product set.
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Figure 12.3. Choosing the product with the dataset we want.

A double-click on newVariable in the "Variables' view will open the dataset using the

Spect r unexpl or er (see HowTo on Spectral Display for information on how to manipulate the
visuaization). In the example dataset used here there are 18 spectra.

12.3. Using HIPE to Access the Spectrum
Arithmetic Tasks

InHIPE the "Tasks' view getsfilled with the currently available tools. Tasksthat are available for use
on datasets of spectrawill appear under the " Applicable Tasks' folder that appearsin the Tasks view.
Available tasks include add/subtract/multiply/divide/average which can be seen in the Applicable
Tasks folder after highlighting "newVariable" (see Figure 12.4).
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Figure 12.4. Display of tasks available for our dataset of spectra.

In this section we discuss each of the available arithmetic tasks in turn.
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Figure 12.7. Using the snoot h task
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Figure12.8. Using theavg task
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Figure 12.9. Using theext r act task
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Figure 12.10. Using ther esanpl e task
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7] Editor % ' (=D
o ‘Ft resuts (@ extract '}t results (@ resample | ® replace X', [ ¢ %)

rlnput

ds*: @ newVatiable

by W =none specified=

mode ; [replace

routput
result not available Yariahle to be created |result
-info
LN kn oun i
status:
progress: 0%

Figure 12.11. Using ther epl ace task

» select: Provides a means of selecting those spectra that can be combined. A given attribute value
or range of values can be used or simply the index number of the spectrum within the group (see
Figure 12.5).

! Editor % (=0
?(\.'- ascilTabIeWriter&ﬂ .asc_iiTabIeRea'der?{\ﬁ restare Kﬁ simpleFitsReader | @ select X 45
Flnput
Spectra W =none specified=
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Selection all - |
-output
result not available Wariable to be created
rinfo
Linknown i
status:
progress: 0% |
Clear Accept

Figure 12.5. Using thesel ect task
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* add/subtract/multiply/divide: Provide means of adding/subtracting/multiplying/dividing groups of
spectra or single spectra together (pair-wise), or adding/subtracting/multiplying/dividing a scalar
valueto/from all spectrain the sel ected dataset. Numbered segments, e.g., subbands, can be selected
for addition if available within the dataset (see Figure 12.6 for adding the scalar value 200.0 to all
spectrain our dataset)

] Editor % %, [ Bl

ﬂ-ﬁ- newatiable K-H- result2 W(;H- result x{;{-'l- new\ariable | @ add X 1r 5
-Input
Calculation Mode |Sca|ar v|
Spectra & neviariable
Parametet | |
Segments W =none specified=
Selection |a|l v|
Dyerwrite |
routput
result not available Yariahle to be created |result |
-info
SUCCESS —
status:
progress: 1% |
Clear Accept

Figure 12.6. Using the add task

* statistics This allows for statistical operations to be performed on the datasets (it automatically
works on individual sub-bands presently). It provide as mean, median, variance, standard deviation
or percentiles for samples / selections of spectra from a dataset that can contain many datasets
(spectra) when the "Accept” button is clicked. The result is an output that contains a number of
datasets holding statistical information on the datasets. The main output is the "summary" table
that istypically the last dataset listed of the set (double-clisk on output variable, e.g., "stats’, in the
Variables view. Use an appropriate viewer (Dataset viewer or Tableplotter to see the results).

» smoothThisallowsatransformation of the dataviaabox or gaussian (of user-selected width) smooth
of the spectrain a dataset. Flags and weights for the different spectral points can be added in the
future. Torunthistool, click onthedataset, e.g., "newVariable", inthe"Variables' view to highlight.
The Applicable Tasks in the "Tasks" view include snoot h. Double-click on this to get the self-
explanatory dialog shown in Figure 12.7. The task runs by hitting the "Accept" button.

» avgThisalowsthe average of aselection of spectrafrom adataset. Flags and weightsfor individual
channel s/pixels can be used if available. Spectra can be selected by their index number in the dataset
or by attributes (such as buffer number -- a pull-down selection list is available.). To run this tool,
click onthedataset, e.g., "newVariable", inthe"Variables' view to highlight. The Applicable Tasks
in the "Tasks" view include avg. Double-click on this to get the self-explanatory dialog shown in
Figure 12.8. The task runs by hitting the "Accept" button.

» extractThis alows the extraction of a data from a minimum to a maximum freguency/wavelength
range for the complete set of spectrain adataset. Flags and weights for individual channels/pixels
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can be used if available. Spectra can aso be selected by their index number in the dataset or by
attributes (such as buffer number -- a pull-down selection list is available.). To run thistool, click
on the dataset, e.g., "newVariable", in the "Variables' view to highlight. The Applicable Tasksin
the"Tasks' view include ext r act . Double-click on this to get the self-explanatory dialog shown
in Figure 12.9, where the channels with frequencies 4000 to 5500 MHz have been selected. The
task runs by hitting the " Accept" button.

» resampleThis allows the resampling of data using a Trapezoidal or Euler box, with a choice of
variable or fixed width. Flags and weights for individual channels/pixels can be used if available.
Spectra can also be selected by their index number in the dataset or by attributes (such as buffer
number -- a pull-down selection list is available.). To run this tool, click on the dataset, e.g.,
"newVariable", in the "Variables' view to highlight. The Applicable Tasks in the "Tasks" view
includer esanpl e. Double-click on thisto get the self-explanatory dialog shown in Figure 12.10.
The task runs by hitting the " Accept" button.

* replaceThis alows the replacement of certain frequency/wavelength channels. To run this tool,
click onthedataset, e.g., "newVariable", inthe"Variables' view to highlight. The Applicable Tasks
inthe"Tasks" view includer epl ace. Double-click onthisto get thedialog shownin Figure 12.11.
The task runs by hitting the "Accept" button.

It is planned that the arithmetic toolbox will provide generic functionality for al instruments (HIFI,
PACS and SPIRE). Instrument-specific behavior will be pre-configured by defaultsin the system but
will be able to be overwritten by the user.

Full command-line versions of the spectral arithmetic tools is also available and is described in the
"DP Basic User's Manual."
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Chapter 13. HowTo Fit Spectral
Features

Spectral features (baseline, lines and noise) are fitted using the spectrum fitting toolbox in the HCSS.
The data that is used by toolbox can be any Java or Jython object, as long as it implements

the SpectralSegment interface (e.g., extracted from a Spectrumld object). An example of a
Spectral Segment could be the spectrum from one subband of the HIFI WBS spectrometer.

13.1. How to fit spectra in HIPE

1. Select the spectrum to fit from the variable list and then double click on the task fitSpectrum
(Figure 13.1).

SESXS) X! HIPE - Herschel Interactive Processing Environment
File Edit Run Window Help

| Editor x = 22 variables x Tasks X e
== Applicable
Input @ cbd @
data* - ® dsi @ rchsub |55 By Category
@ thsub2
prevData © & <none specified > @ chwidth
first : |fa|se V| © eut
© database_property
global ; false - O DAYS
| | ®
model: | | © ELECTRON_CHARGE
@ H_PLAMCK
conParms | | & HOURS
parms: | | |l |[[|e noverk
: ) @ hplanck
it | | @ hrs_chwiclth
Wil [ | 9 k
O K_BOLTZMANMN
wl: | | © MICROSECONDS
@ MILLISECOMDS
i o © MINUTES
@ SECONDS
=l Cconsole x (—m||® showmoise
- = @ Horting
IA>>Trrom herschel.ia.toolbox.spectrum.fit.testdata © SPEED_OF_LIGHT
import MakeData saalande
® sy
i i i 9 zbd
Provides fitter functions.
IA>>dsl = MakeData(?)
IA>>ds1.addNoise(10)
LA>>

Figure13.1. Starting fitSpectrum. Select " fitSpectrum™ from thetask list. Thiscan most easily befound
inthe" Applicable Tasks" folder.

2. Apply amodel to the spectrum viathe GUI that pops up.

All 1D models that are in ia.numeric.toolbox.fit can be selected from the drop-down box 'Use
model'. The default is a Gaussian ("gauss') model, for which the 'Height of peak’, 'X-Position of
peak’, and 'Width (sigma)' must be defined. The height and width have the value '1' already filled
in, supply avalue for the position and click RUN (Figure 13.2).
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Input data: i

Llse model: | gauss -
Heightof peak:. 1.0 [1 Fix
¥-Position of peak: 0.0 (] Fix
Width (sigma)y;, 1.0 [ Fix
Add Window
RUM

Figure 13.2. The Gaussian fit GUI. Supply the Gaussfit parameters.

A Lorentzian ("lorentz") model can befitted in a similar way. If you select a polynomia ("poly")
fit, then only the order of the polynomial needs be defined. The 'fix' tickboxes can be used to fix

the value of the parameters (Figure 13.3).

Input data; 1

Ulze model: ||paly

Crder of 'paly’ 1

Al Wird ow

RLIM

Figure 13.3. The polynomial fit GUI. Supply the order of the polynomial fit.
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If any other model is selected, the GUI will look like Figure 13.4 . If the model requires constructor
parameters (see the "DP Basic User's Manua" for details of all available models parameters),
the 'Constr Parms' field must be filled with a comma-separated list, for example, the "power"
model needs a degree. If no constructor parameters are needed, as for the "sinc' model, leave the
field empty. In the 'Parameters field the fit parameters must be filled in with a comma-separated
list - be sure to give the correct amount of parameters (see the JavaDac). In the 'Fixed' field the
parameters that must be fixed can be listed in (Quess what) a comma-separated list. If the first and
third parameter must be fixed, fill in: 0,2.

Input data: ol

Lse madel: ||power -

Caonstr Parms
FParameters

Fixed

Al Wino owe

RN

Figure 13.4. Other fit models. Supply all the model fit parameters.
3. A fit can be applied over a specified range.

Click on 'Add Window' to define the fit X-range (between 'from' and 'to"). Up to five ranges can be
defined by clicking on'Add Window' again (Figure 13.5).

Add Wi o
Window (from, to); 0.0 0o
Window (from, to); 0.0 0o
Window (from, to): 0.0 0o

Figure 13.5. fitSpectrum can be applied over a specified range. Set thefit X-range

4. Theresult of afitisa"fitResult" variable. Double clicking this variable opens a view window with
the data and fitted model (top) and the residual (bottom). A table of the fitted parameters and their
standard deviations can be seen by then clicking on the " ShowFitResult" task (Figure 13.6). If the
fitResult contains several models, the parameters for all models are listed here.
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Ol &% Tasks =

|2 A
== Applicahle
@ fitSpectrum

ShowFitResult
(%8 By Category

Figure 13.6. Tasks available after " fitSpectrum" . Click on " ShowFitResult" to see fitted parameters
and their standard deviations.

5. Another model can be applied to the result of afit. So you can, for example, fit the baseline and
then fit a spectral feature.

Click on a'fitResult' and then again on the 'fitSpectrum' task and follow the proceedure given above.
Thisresultsin another fitResult variable to which you can apply another fit model, and so on.

6. Once satisfactory models for all spectral features have been found, all the models can be applied
to the origina data.

Click onyour final fitResult variableand then click again on thefitSpectrum task. The GUI contains
a checkbox 'global fit' (Figure 13.7), check this and click on 'RUN'. No new model can be added
at this stage.

Input data: fitHesult
[_1 glabal fit

1el: |gau55 il

Figure 13.7. Global fit. Check global fit to apply all modelsto original data.

13.2. How to fit spectra from the command
line

1. Download the toolbox into the session, note that in JDE it is called SpectrumFitter rather than
fitSpectrum!

from herschel . i a.tool box. spectrumfit inport SpectrunFitter
from herschel . i a.tool box. spectrumfit.testdata i nport MakeData

For demonstration purposes, we will use MakeData to create some test data to fit.
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dat a=MakeDat a( 7)

dat a. addNoi se( 10)
#instantiate the fitter
sf =Spectrunfitter(data)

A plot window should look similar to that shown in Figure 13.8.

Observation

backend, WBS-H, activeband; 1b, lofrequency; 627.9995, sds_type: chopsc

2.4 IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

2.2

2.0

1.8

1.6

Yy axis

1.4

1.2

1.0

0.8

0.6IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
-10 O 10 20 30 40 50 60 70 &80 90 100 110

X axis

Figure 13.8. Test datatofit. Start the SpectrumFitter

2. The SpectrumFitter is an interactive tool and is best used in conjunction with the SpectrumModel
tool, which allows you to select (and change) models and fitting parameters. The three models you
are most likely to use are Gaussian, Lorentzian and Polynomial; the model fits, their parameters,
and their usage in the SpectrumFitter tool are summarized in Table 13.1:
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Table13.1. Modd fits, their parametersand usage in the SpectrumFitter tool

M odel Mathematical fit Parameters Usage
Gaussian i g = amplitude of line |sf. addMbdel
ﬁx)zmm{_ﬁ"r} Xo = location of line (" gauss’,
peak [ a0, x0, s0])
So = width of line
(sigma)
Lorentzian po = amplitude of line |sf. addModel
fE)=m [m—;?Tﬂé] pL=locationof line | orentz’,

peak [ PO, p1, p2])

p2 = haf width at half
maximum of line

Polynomial f(x) =cp+cix+...+ |n=order of sf . addModel
X" polynomial ("poly', [n],
[cO,c1, ...,

Co .. Cy = polynomial

coefficients cn])

Notethat you must know (roughly) whereyou expect aspectral featureinyour datato be, in addition
to its expected shape and approximate shape parameters. So, an initial guess is required - if this
guess is completely wrong you may end-up fitting noise rather than your spectral lines.

Now, fit first the baseline with a polynomial and then fit the line with a Gaussian.

#First the baseline

# Apply the nodel

nodel =sf. addMbdel (' poly', [2],[0,0,0])
# Do the fit

sf.doFit()

# Inspect the residual after the baseline is renopved
sf.residual ()

# Keep the fit

sf.fitOK()

#Now t he |ine

sf.addModel (' gauss', [1.0, 30,0.1])
sf.doFit()

sf.residual ()

sf.fitOK()

These stepsresult in the plot below. A black line (ot seen here) displaysthe model and isreplaced
by a green line showing the fit (the Gaussian model here). Thered lineisthefinal fit for the entire
spectrum. Theresidual is shown in a separate plot.
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Observation
backend: WBS-H, activeband: 1b, lofrequency: 627.9998, sds_type: chopsc
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Figure 13.9. Fit result. Fit resultsfor spectrum

3. It is possible to do both fits at the same time, globally, since the instance of our SpectrumFitter
remembers what it has done so far.

sf. dod obal Fit()
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Observation

backend: WBS-H, activeband: 1b, lofrequency: 627.9998, sds_type: chopsc
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Figure 13.10. Global fit. Usethe modelstogether in a global fit

. It is aso possible to mask data. The following will do a polynomial fit only using data from O to
20 and from 40 to 100.

nodel =sf . addMbdel (' poly', [2],[0,0,0])

#after you've created the nodel, now add the nasks
nodel . set Mask( 0, 20)

nodel . set Mask (40, 100)

To best see how this works, include this masking in the example given above.

. Thefitted model parameters and their standard deviations are printed to screen with:
print sf

. It is possible to manipulate the models produced by SpectrumFitter in various ways:

e If you wish to change the initial parameters of any of the models (nodel =
sf. addMbdel (.. .)), use setParameters:

nodel . set Paranmeters([...])
A new fit will be made on thefly.

e There are two ways to remove models:
sf.renoveMdel (M
Or:

m renove()
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* Subtract the model from the dataset:
sf. subtract Model (m
This aso removes the model from thefitter tool.
» Onceyou are satisfied with afit, you can set the fitted parameters as the default for the models:
m useResul t s()
This may be useful when using the same models for a following dataset.
» To apply them to adifferent dataset:
sf . set Dat a( ot her Dat a)

Note that this replaces the data held in the SpectrumFitter with the Spectral Segment held in the
variable 'otherData. Once again, the fit will be redone on thefly.
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Chapter 14. HowTo Display and
Manipulate Images in HIPE

14.1.

14.2.

Herschel Editorial Board

Introduction

All image display tasks work on a Si npl el nage that can be derived from a FITS file import (see
HowTo chapter on FITS and ASCII input/output) or even from an image file such as a JPEG -- which
iswhat we will use for illustrative purposesin this chapter.

Images can come with associated flux information (in header or, in Herschel DP, meta data). The flux
information/units can also be applied to a given image by hand.

Images either have aWorld Coordinate System (WCS) stored in the metadatainformation, or aWCS
may be applied. This chapter will also include information on the WCS parameters that can be found
or applied to agiven image.

Throughout this chapter illustrations are given from the Full Work Bench perspective.

Creation of a Si npl el nage for Display

The Si npl el mage format data is the standard map/ image data format that comes from the
pipelining of Herschel data following standard pipeline processing. Images downloaded from the
Herschel Science Archive are in this format. The following short script can be adapted to create a
Si npl el nage from any JPEG file and associate a very simple WCS to it. The following can be
copied and pasted into the Editor view after opening a Jython script window, or copied into the Console
view and run from there.

# Create sone fake WCS infornation

myWs = Wes(crpixl = 29, crpix2 =29, crvall = 30.0, crval2 = -22.5, \
cdeltl = 0.00028, cdelt2 = 0.00028, ctypel="RA---TAN', ctype2 = "DEC - TAN')

# Create a Sinplelmage with WCS in it

nmyl mage2 = Si npl el mage(wes = nyWs)

#Put the image into the Sinplelmage

# *.jpeg, *.jpg, *.tiff, *.tif, *.png, *.fits, *.fts or *.fit

# files are accepted.

i mport ! mage(i mage = nylnmage2, filenane="directory nane/ngc6992.jpg")

A Simplelmage caled "mylmage2" is created and is available in the "Variables' view (See
Figure 14.1). It should be emphasised that it is possible to use ANY image created in an instrument
pipeline for the examples given in this chapter.

The importing of the image is aso possible via the "importimage" task available in the Tasks
view list. Click on "mylmage2" in the "Variables' view then double-click on the appropriate task,
"importimage”. A name can be typed in or a selection made by Browse...ing the system.
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Figure 14.1. The Variables view shows the " mylmage2" highlighted. A double click on this automatically
brings up the image in a new Editor window (top left). In the Tasks view the folder " Applicable", when
opened, showsthetasksthat can be applied to thisimage.

Double-clicking on the variable "mylmage2" in the Variables view will automatically display the
image in a new Editor window. A single right click in the same place will indicate that this can be
"Open(ed) with..." aProduct viewer as well. This shows header (metadata) information for the whole
image product, which can have a number of datasets. For the Si npl el nagewe have created for our
example there is asingle image dataset.

14.3. Viewing the Metadata and Array Data
Associated with an Image Dataset

Animage can have several datasets. For example, we can include aflag image dataset for flagging bad
pixels (see "DP Basic User's Manual” for more information). Each of these datasets have associated
metadata, which has the same role as header information in a FITS file. It indicates associated flux
and coordinate information plus processing history (if appropriate) etc.

To view the metadata (and array data) associated with an image dataset requires opening a Dataset
viewer. This can be done in two ways.

* First aright-click on your image variable name in the "Variables' view (e.g., on "mylmage2"). A
short menu including "Open With...." appears. Choose the product viewer. The product view is
shown which includes some overview information/metadata plus alist of datasets (at the bottom of
the datasets -- and could include a number of image layers). Do aright-click on one of the datasets
to see the "Open With..." in the short menu. Select Dataset viewer.

» A singleclick selection of theimage in the "Variables' menu list showsits outline in the "Outline"
view. Opening the folder in the Outline view to see the datasets in it and right-click on a dataset to
see the short menu with "Open With...." and the dataset viewer selectable.
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Any of the above will provide aview of the metadata plus the data values of the array making up the
dataset within awindow in the "Editor" view. View of either the metadata or array data can be toggled
using the arrows to the left of the metadata/array datanamesin the "Editor" window (see Figure 14.2).
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Figure 14.2. Metadata and Array data view using the Dataset viewer with an image.

14.4. A Simple Display of an Image

The simplest way to display an image in HIPE is to double-click the image name (e.g., in the

"Variables' list). The default activity for thisis then the display of the image in a new window in the
"Editor" view (see Figure 14.3).
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Figure 14.3. Automatic Display obtained via double-click of a Simplelmage variable appearing in the
"Variables' view.

The display shows a zoom/pan image as the main image, plus two smaller images that show,
» A zoomed image is shown around the mouse position on the main image (at top right).

» An overview of the full image showing the zoom/panned position of the main display (at bottom
right) outlined by arectangle. Thishox asoillustratesthe directions N and E on the display based on
the WCS coordiantes of theimage. The position of the rectangular zoom/pan region can be adjusted
by clicking on the box and dragging it to another part of the display. In Figure 14.3 the box has
been dragged to the top left of the image.

14.4.1. Magnifying an Image

To bottom left of the view (see Figure 14.3) are a set of magnifying glass images that, in order left
to right, zoom in, zoom out and go back to the original image size. In between the magnifying glass
images is an icon with a small square surrounded by a box -- which allows an image to be displayed
that fits the whole Simplel mage into the viewing area.

14.4.2. Image Coordinates and Pixel Intensity

The mouse position over the image is constantly updated at the bottom of the image displayed with
both the pixel coordinates and the world coordinates (if aWCS s available in the Simplelmage being
viewed) being presented to the right of the magnification icons.

In between the two pieces of coordinate information the pixel intensity for the pixel falling under the
mouse position is also constantly updated (see again Figure 14.3) as the mouse is moved across the
image.

14.5. Editing and Printing Images

We can edit an images in a number of ways. The following are available after doing a right-click of
the mouse button while the mouse is over a displayed image (see Figure 14.4).
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Figure 14.4. Edit functions available via a right-button mouse.

« Edit colors -- the colour lookup table can be adjusted to a number of different types plus linear/
log/exponential scalings.

* Edit cut levels -- the cut levels for which the colour lookup table is to be applied can be adjusted
for an image.

e Zoom infout -- as per the zoom icons discussed earlier.
» Annotate the image -- an annotation can be placed at the position of a mouse click.

« Create screenshot/print image -- the displayed image can be saved to an image file or printed on
auser-selected printer.

14.5.1. Editing the Colour Look Up Table (LUT)

The standard colour schemefor image display isfor "Real" coloursshownina"Ramp" intensity witha
"linearScale". Selection of the "Edit colors..." from Figure 14.4 displays the colour menu Figure 14.5.
Hitting the "Reset" button always enabl es the default colour display.

To select any other colour scheme simply click on the colour type and/or intensity or algorithm
to create a new colour scheme. The scheme is applied to the image immediately. The window
(Figure 14.5) can be dragged away from the image.

imagel:olors

calarmap

:olorScaleAlgarithr

® linearScale
3 lagarithmic
) sguareRoat

3 histagram

Red
Smoaoth
Smooth1
Smoath2
Smooth3
Staircase
Stairsg

10l x|
intensity
Jigsaw
Lasritt

Log
Megative

MegativeLog [
Ml

Figure 14.5. Colour table selection menu. Hitting " Reset" takesyou back to theoriginal colour table.

14.5.2. Editing the Cut Levels

The default cut levels for images is 99.5 per cent of pixel values. Selection of the "Edit cut levels..."
from Figure 14.4 displaysthe a cut level selection including a histogram of the current pixel intensity
values Figure 14.6. Hitting the "Reset" button always enables the default cut levels.

To select any other cut level the user can do one of two things.
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A button selection of cut levels (90, 95, 98, 99, 99.5 or 100 per cent). Note that selection of any of
these will adjust the histogram display above.

» Adjustment of the upper and/or lower-level cutoffs of the histogram by click-and-drag of the yellow
arrows (left or right) shown at either end of the histogram view.

B Edit cut Levels ) =101 %]

Pixel Value Distribution
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Frequency
= & & 8 E B EEEE
AR AL LA LN L A AL M
Lo b bbbl
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Pixel Value

| — |
] Cut Levels = (9, 255) 255

Auto Set | | [ o505 | [ sa.0m || 90.0% | [ 9a.5% | | 100.0% |

| Resat || Wedian Fitter H Close \

Figure 14.6. Cut level selection window. Hitting " Reset" takes you back to the original cut levels of 99.5
per cent.

14.5.3. Zoom In/Out

Selection of either of these provides an increase or decrease in zoom by afactor of 2.

14.5.4. Annotation Toolbox

The annotation toolbox is shown in Figure 14.7.

B annotation toalbos R ITE
AL | i

c =
= 0.
I X

i

Change Caolaor...

Change Faont...

Figure 14.7. The annotation toolbox.

The icons in the annotation toolbox appearing in Figure 14.7 have the following usage (from left to
right and from top to bottom):

 Select annotation
» Select al annotationsin aregion
» Draw aline

» Draw arectangle
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» Draw an €dllipse

» Draw apolyline

e Draw apolygon

» Draw with the free hand on the image

» Add atext annotation

» Remove the selected annotation(s)

* Remove al annotations

L etting the mouse linger over an icon also displaysits function.

The polygon and polyline methods will enable you to select points on the image which should be
used as a corner of the polygon using the mouse. Double-clicking the mouse will end the selection
procedure.

The three buttons below the ones already described change the view of the annotation. From top to
bottom:

 Change the thickness of the line
» Changethe colour of the annotation. The present colour of annotationsis shown in the background.

» Change the font of the text annotation

14.5.5. Screenshots and Printing Images

14.6.

The last 2 possibilities within the image edit menu allows screenshots to be created in JPG, PNG or
BMP format or a printing to a user-selected printer. The user is also given the choice of whether the
image produced includes all overlays and annotations or not.

Image Transformations

I mage representations can be adjusted in the following ways:

 Clamp: or clipping an image.

 Crop: extract a seubsection of an image.

» Clamp: or clipping an image.

* Rotate: rotate image by an arbitrary angle

» Scale: image rescaling in user-selected factorsin X and Y.

» Trandate: move positive or negative pixel or sky amount of image within the frame.

» Transpose: flip or rotate by n x 90 degrees

14.6.1. Applying Image Transformations

All image transformations can be applied in the same way. First, select a Si npl el nage in the
"Variables' view, then go to the "Tasks" view and select -- from the Applicable Tasks folder -- the
appropriate image transformation (crop, clamp, rotate, scale, trandate or transpose). To select one
of the transformation tasks, double-click on its name on the Tasks view. This will bring up a dialog
for the task.
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Dialogswork in asimilar fashion for al image transformations. Options are presented in a pull-down
menu (e.g., the form of the interpolation of pixel values when rotating an image, see Figure 14.8) or
with an editable input such asthe rotation in degrees and the option for the name of the output variable
created following the transformation. Hitting "Accept” will run the task.

] Editor % ==
5 myimage? (@ cutLevels L@ clamp L erap | @ rotate x (e scale (@ transiate ‘(@ transpose
Input

Input Image ® mylmage?

Rotation Angle 0.0 ‘

Interpolation [Bi-tinear (defauly =]

Sub-sampling Bits Nearest Naighlor (fast
Bi-linear {defaulty
output Bi-cubic
Bi-cubic2 (besi)
rotatedimage not availatle Yarlahle 1o be treated

Status: unknawn

progress 0% |

Figure 14.8. Example image transformation dialog. Rotating an image using the "rotate" task. Several
interpolation options are available.

14.6.2. Image Transformation Options

For each image transformation there are a set of options for the user.

14.6.2.1. Clamp Options

This allows the floor and ceiling of an image to be set. Values above the max or below the min input
by the user are set to the max and min values assigned by the user respectively.

14.6.2.2. Crop Options

A section of the image to be extracted to another Simplelmage. Therange of X and Y pixel coordinate
values are input by the user.

14.6.2.3. Rotation Options

When rotating theimage, several types of interpolation are possible. By default, bi-linear interpolation
isused. There are four types of interpolation possible.

 Bi-linear [default] -- the default - interpolates one pixel to the right and one below.
» Nearest neighbour [fast] -- direct pixel copying, the fastest.
 Bi-cubic -- uses interpolation via a piecewise bi-cubic polynomial.

 Bi-cubic2 [slow] -- variant of bicubic interpolation that can give sharper results than bicubic.

14.6.2.4. Scale Options

Allows for different magnification in X and Y pixel directions. Possible interpolation types are as for
the "rotate" task.

14.6.2.5. Translate Options

Allows either X and Y pixel trandlations or sky translations (coordinates input as strings of the form
"hh:mm:ss.s' and "dd:mm:ss.s") can be input by the user.
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14.6.2.6. Transpose Options

Allows for different simple transpositions of images. The following transpositions can be done with
this task.

* Flip vertica (flips top and bottom)

* Flip horizontal (flipsfrom sideto side)
 Flip diagonal (bottom left to top right)

» Flip antidiagonal (top left to bottom right)
 Rotate 90 degrees (clockwise rotation)

* Rotate 180 degrees

* Rotate 270 degrees

Image Arithmetic

Images can be arithmetically manipulated (scalar or pair-wise combinations) to provide changed
versions of the original. In all cases, image arithmetic can be done by opening a dialog, filling in the
dialog and then clicking "Accept" to run the task (e.g., Figure 14.9).

14.7

Possible arithmetic tasks are:

» Absolute value (imageAbs). To obtain the absolute value image from the input.

» Add/Divide/Multiply/Subtract (imageAdd, imageDivide, imageMultiply, imageSubtract). This
allows either a scalar or a second image as the amount to be added/divided/multiplied/subtracted.
The second image can be input into the dialog by click-and-dragging of it from the "Variables'

view to the orange dot position in the dialog for the second image (see Figure 14.9) For images, the
combination is by pixels or WCS reference.

» Exponent of theimage. Including to the power N and 10 (imageExp, imageExpN, imageExp10).
» Log of theimage. Including base 10 or N (imagelL og, imagel 0g10, imagel ogN).

* Image to the power n (imagePower).

* Image rounding (imageRound).

» Square and square root of the image (imageSquare, imageSart).

Most of the above are self-explanatory. One example is shown in Figure 14.9.
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info

status: unknown

progress: 0%

Figure 14.9. Exampleimage arithmetic dialog.
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14.8. Working with the World Coordinates
System (WCS)

The WCS information for an image is stored in its metadata which can be viewed using the Dataset
viewer.

The Wcs class enables the user to define a transformation between the pixel coordinates and world
coordinates. The following illustrates how we can typein (at acommand-line) aWCS. We create our
Wecs() object which we then add to afake Si npl el mage we set up to start with.

i = Sinplel nage()
i . i mage=RESHAPE( Doubl eld. range(200*300), [200, 300])
# create a fake inage 200x300 pixels in size

myWs = Ws() # set up the Ws() object

myWs. ctypel = "LINEAR' # start adding things to it....
myWs.cdeltl =5

myWs.crval 1 = 200

nyWs.cunitl = "K"

nyWs. crpixl = 0

nmyWs. ctype2 = "LI NEAR"

myWs.cdelt2 = .05

nyWs.crval2 = 2.0

nyWs.cunit2 = "V

nyWs. crpix2 = 0

i.wes = nyWs # apply the set of WCS information to our image
print i.ws #to see the WCS of the image

The above example will create a coordinate system, where the temperature and current are set for the
axes. Thex-axisisLINEAR (ctypel), hasthe central pixel in column O (crpix1), hasavaueof 200 in
the central pixel (crvall), uses steps of 5 (cdeltl) and has as unit Kelvin. The y-axisisaso LINEAR
(ctype?), has the central pixel in row 0 (crpix2, thisis the top of the image), has a value of 2 in the
central pixel (crval2), uses steps of 0.05 (cdelt2) and has as unit Volts.

It is also possible to use the Wcs class to define transformations between pixel coordinates and sky
coordinates. This can be done using the standard Wcs parameters. An exampleis given below. It al'so
indicates how we can "set" WCS valuesin our WCS object :

wes2 = Ws() # ©

wes2. set Cr pi x1(128)

wes2. set Crpi x2(128) # @

wes2. set Crval 1(101. 676612741936)

wcs2. set Crval 2(0. 829427624677429) # ©

wes2. set Ctypel(" RA---TAN')

wes2. set Ctype2("DEC--TAN') # @

wes?2. set Radesys ("1 CRS")

wes2. set Equi nox(2000.0) # ©

wcs?2. set Paraneter ("cdl_1", -1.9064468150235E-6, ""
wcs2. set Paranet er ("cdl_2", 3.39797311269006E-4, ""
wes?2. set Paraneter ("cd2_1", 3.39811958581193E-4, ""
wcs?2. set Paraneter ("cd2_2", 1.580446989748E-6, "")

H == —

A Ws iscreated.

The central pixel is set. In this case, the central pixel isat (128, 128).

The value of the central pixel isset. In this case, thefirst central pixel islocated at 6h46'42.387"
and the second pixel at O degrees 49'45.94".

The type of the axesis set. The first axis defines the right ascension (in a gnomonic projection)
and the second axis defines the declination (in a gnomonic projection).

© o000
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O The coordinate system is set (here, we use the standard ICRS type). The equinox is also set.
O Thelinear transformation matrix is set. Thisdefinesthe pixel size and the rotation of theimages.

For more information on the WCS see Chapter 4 of the "DP Basic User's Manual."
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Chapter 15. HowTo Do Basic Image
Analysis in HIPE

Herschel Editorial Board

15.1. Introduction to Interactive Image
Analysis with HIPE

Basic image analysis described in this chapter involves the following tasks that are available within
the HIPE environment.

* aperture photometry

» image/area histograms

1D profile plotting

* contour plotting and overlays

All taskswork on aSi npl el mage that can be derived from a FITS fileimport (see HowTo chapter
on FITSand ASCII input/output) or even from an image file such as a JPEG -- which iswhat we will
use for illustrative purposes in this chapter.

15.2. Setup and Display of Images for
Analysis

In the chapter on Image Display we note how to create image coordinate systems and how to formulate
the Si npl el mage format from external sources. Si npl el nage format data is the standard map/
image dataformat that comesfrom the pipelining of Herschel dataduring standard pipeline processing.
Images from the Herschel Science Archive (HSA) are in this format. The following short script can
be adapted to create a Si npl el nage from any JPEG file and associate aWCS to it. The following
can be copied and pasted into the Editor view after opening a Jython script window, or copied into
the Console view and run from there.

# Create sone fake WCS infornation

myWs = Wes(crpixl = 29, crpix2 =29, crvall = 30.0, crval2 = -22.5, \
cdeltl = 0.00028, cdelt2 = 0.00028, ctypel="RA---TAN', ctype2 = "DEC - TAN')

# Create a Sinplelmage with WCS in it

nyl mage2 = Si npl el mage(wes = nyWs)

#Put the image into the Sinplelnmage

# *.jpeg, *.jpg, *.tiff, *.tif, *.png, *.fits, *.fts or *.fit

# files are accepted.

i mport | mage(i mage = nyl mage2, filename="directory nanme/ ngc6992.jpg")

A Si npl el nage caled "mylmage2” is created and is available in the "Variables' view (See
Figure 15.1). It should be emphasised that it is possible to use ANY image created in an instrument
pipeline for the following tasks.

The importing of the image is aso possible via the "importimage" task available in the Tasks
view list. Click on "mylmage2" in the "Variables' view then double-click on the appropriate task,
"importimage”. A name can be typed in or a selection made by "Browse..."ing the system.
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Figure 15.1. The Variables view shows the " mylmage2" highlighted. A double click on thisautomatically
brings up theimage in a new Editor window (top left). In the Tasks view the folder " Applicable", when
opened, shows the tasks that can be applied to this image.Variables view with Si npl el mage variable
highlighted.

Double-clicking on the variable "mylmage2" in the "Variables' view will automatically display the
image in a new Editor window. A single right click in the same place will indicate that this can be
"Open(ed) with..." a Product display aswell. This shows header information and the fact that there is
asingleimage dataset in the Si npl el nage product we have created.

The image appearing in the Editor view is displayed with the standard zoom/pan and editing
capabilitiesassociated withit that are discussed in the chapter "HowTo Create, Display and Manipulate
Images."

15.3. Getting a Si npl el mage a product out of
the Herschel Science Archive (HSA)

When downloading a product out of the science archive we access images from an
Observat i onCont ext. An Cbser vati onCont ext contains all the information associated
with asingle observation and its processing (including all associated calibration files). In a download
(see chapter on HowTo Access Data) from the HSA we have products made available from several
levels of processing at using the Herschel Science Center's Standard Product Generation pipelines.
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Figure 15.2. An Obser vat i onCont ext called "prod1" has been obtained from the HSA. Clicking on
thefoldersit containsin the" Outline" window allows usto get at the Level 2 product -- thefinal pipeline
output for this observation.Contents of an Gbser vat i onCont ext

[ B= Outline x ==

narme prod1 refs['level]
class MapContext
package herschel.ia.pal

= prodi refs['level2"].product
[ Mamed Products
- 2 HPPAVGR
- @ type: herschelia.datasetim
- @ urnchsaherschelia.dataset
- @ meta {load)
- @ product {oad)
% HPPAVGE

X i

Figure 15.3. A double-click on the product highlighted in bluein Figure 15.2 provides this Outline view.
A double-click on the product highlighted displays the image from the green channel of this PACS
observation.PACS green channel image access
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Figure 15.4. The PACS green channel image displayed in the full work bench of HIPE.

In the "Variables' and "Outline" displayed in Figure 15.2 and Figure 15.3 we see first an
obser vat i onCont ext called "prodl" which isaPACS photometer test observation -- which has
been expanded in the "Outline" view. A double click on the "Level2" product will show the outline
of the final processed image (which contains two PACS images in two channels of the photometer
taken simultaneously, a green channel and a blue channel). Thisis shown in Figure 15.3. We can aso
getthe Si npl el mage (e.g., nameit "imagel") by extracting it fromthe Cbser vat i onCont ext .
The line below can do this from the command-line of the "Console" view.

imgel = prodl.refs["level 2"]. product.refs["HPPAVGR'] . product

A double click on the product automatically opens up an image display of the test image. In the
"Outline" window we can actually see that there are several datasets which include an error map, a
coverage map and exposure map associated with the image (see Figure 15.4). A right click on any of
the associated datasets and going to "Open With..." alows a Dataset viewer to appear which shows
metadata and array data for the particular dataset.

15.4

Basic Analysis Capabilities

It should be noted that the overview and zoomed images displayed to the right of the displayed image
during basic image analysis are the reverse for those when just dislaying the image, as illustrated in
the "HowTo Display and Manipulate Images' chapter.

The basic analysis capabilities described in this chapter -- for application to Si npl el nagesare;

» 1D profile plotting. Sices can be taken through the image
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» making a histogram of the whole image or of a certain region of interest, which is bounded by a
circle, an elipse, arectangle or a polygon (the user should draw the bounding figure on the image)

* aperture photometry with a circular target aperture and an annular or arectangular sky aperture

* contour plotting and overlays

Note

@ Note that all these functionalities are also available via the command line in the HIPE
"Console" view. Using GUI/dialog interaction will copy the equivalent command to the
"Consol€" view. This can be copied and pasted into a script (if wanted) for possible use
in further, batch, processing.

15.4.1. 1D Profile Plotting

The 1D profile plotting capability allows the user to draw a straight line on an image and plot the
intensity along that straight line.

After double-clicking on the Variable "mylmage2" in the previous section the image was displayed
in an "Editor" window. The Applicable Tasks are also available including the task pr of i | e (see
Figure 15.5). A double-click on thisitem in the tasks list brings up another display of the image and
allows interaction with the mouse

L-JHIPE - Herschel Interactive Processing Environment

File Edit Run Window Help

=18lx]

1 L EEER
] Editor X _no|| 5% variables x _no|| @lTasks x o
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Figure 15.5. The available tasks show pr of i | e isavailable for " mylmage2". Double-clicking on profile
after first highlighting mylmage2 in the Variableswindow createsa new display of theimagetogether with
thepr of i | e tool capabilities. Accessing thepr of i | e task

Now we can start drawing the straight line on the active image. The beginning of the line can be
fixed by clicking once on the image. While moving the mouse over the active iamge, the straight line
will be updated, until the end of the straight line is fixed by clicking a second time on the image.
Simultaneously, the intensity plot along the straight line in an extension of the window below the
displayed image (see Figure 15.6). The window is scrollable so the whole profile display can be seen
by scrolling down (see Figure 15.7).
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Figure 15.6. A 1D profile plot interaction
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Figure 15.7. Sameasfor Figure 15.6 but scrolling down to show the profile display.

15.4.2. Area Histogram

34%

One can make a histogram of an image as awhole, or of a certain region of interest which is specified
by the user. Thisregion can be bounded by aCIRCLE, an ELLIPSE, aRECTANGLE or aPOLY GON,

which has to be drawn on the image, or can be for the whole image.
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We sart the procedure for making an area histogram by choosing one of the
i mgeH st ogram pol ygonHi stogram circleH stogram ellipseH stogram
orrect angl eHi st ogr amtasks.

First click on aSi npl el mage inthelist of Variables, e.g. "mylmage2". Then double-click one of
the histogram tasks in the Tasks view. This brings up a new image and activates the mouse so that an
image area can be selected. To cover an areawith acircle, ellipse or rectangle do aclick-and-drag. On
release, the area selected is shown overlaid on the image.

The histogram is constructed from the intensity values of the selected pixels and the input of the min
and max cut levels in the boxes provoided, plus the number of bins for the histogram. Hitting the
"Accept" button does several things.

* A histogram is formulated in the Editor window (scroll down).
» Theequivalent command lineis shown in the Console view which includes anamed output object.

* The histogram values are placed in a dataset that appears in the Variables list. In Figure 15.8 this
iscalled "histogram?2".

» Theoutput (e.g., "histogram2") appears highlighted in the Variablesview and appearsin the Outline
view. Double-clicking this output value in the Variables view provides the histogram together with
key information (see Figure 15.9).

For thepol ygonHi st ogr amthe only difference isthat each corner isindicated by asingle mouse
click. The polygon areacompl etion isindicated by amouse double-click. Otherwise, thisworksin the
same way as the other histogram tasks.

7 Editor X

@%"ﬁ a @I“I}il 307, 152 | g23.000 | 02:00:08.942 -22:25:19.76

Parameters
Cutlevals {rmin, mas) 600 ||z00.0 |
Eing 12 |

[

Clear Accept

infa

statis: SUrEESS

1]

Figure 15.8. Circle histogram area selection and parameter selection. These appear in the HIPE " Editor"
view.Circle histogram
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Figure 15.9. Display of the histogram results held in the histogram output in an expanded Editor
view.Histogram display

15.4.3. Aperture Photometry

One can also perform aperture photometry on animage, using acircular target aperture and an annular
or arectangular sky aperture. There are five algorithms that can be used to estimate the sky : average,
median, mean-median, the synthetic mode and daophot. | n the mean-median method all values further
away from the median than a specified number of times the standard deviation (i.c. 1.5) are discarded
and the remaining values are averaged. The daophot method is atrandlation of the algorithm used
in the aophot package from IDL to Java.

A dsat to doing annular aperture photometry can be made by choosing the
annul ar SkyApert ur ePhot onet ry item in the Tasks menu following selection of the
appropriate imagein the"Variables' menu. This providestheimagein the "Editor" view below which
isthe dialog for the aperture photometry task options (see ???). Thisis easiest seen by expanding the
"Editor" view window and scrolling down below the image.

There are three mechanisms by which the photometry area can be identified.
By click-and-drag mouse interactions.

» By pixel region selection.

» By sky coordinate selection.

The default is by mouse interaction. A single click on the image allows places acircle on the image at
the mouse point. The user then inputsavaluefor the object aperture radius and inner and outer radii for
sky subtraction. A selection should be madefor the appropriatefitter (e.g. daophot) and pressing accept
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leadsto an output in the variable "result”. Thecircular radii are shown on theimage (see Figure 15.10).
Toredo -- pressthe "Clear" button.

A sky position or pixel position can also be selected. Selection of either of these possibilities enables
an update to theinput screen alowing the sky/pixel valuesto beinput. For the sky position (at present)
the format of input is "02:00:39.4" for RA and "-22:27:20.6" for Dec. Note that the quotations are
necessary astheinput isastring. Thisislikely to be changed to allow variousinput typesin the future.

The results can be displayed by double-clicking on the "result” variable shown in the "Variables'
menu (see Figure 15.11)
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Figure 15.10. Aperture photometry with an annular sky aperture asdisplayed in HIPE.

139



HowTo Do Basic Image Analysisin HIPE

[=JHIPE - Herschel Interactive Processing Environment =
File Edit Run Window Help
Cd LEEEqe®
] Editor x [=&]
?H*— prod refs. . dataset’] \Q’ UM_exampl...checks.py \ﬂf HIF|_deli__check py \Qﬁ fitSpectrum \ﬂﬁ fitSpectrum \ﬂ? Mew-1 \('E; mylmage2['image’] \_Q-F mylmage2 \(ﬂ annularSk hulnmeth-} result x 4r ¥
[Curve of growa) [Bky intensity plo
Target center () (460.0, 288.0)
Target center (RA Dec) (02:00:31.987,-22:25. 28 65)
Target radius [pixels] 8.0 T T
Target radius [arcsec] n.a E |
Inner radius [pixels] 12.0 E
Inner radius [arcsec] 12.096 E &
Cuter radius [pixels] 15.0 3 g,h
Duter radius [arcsec] n.a E i‘
Sky estimation algorithm Daphot il &
Pixel type Fractional = g 0
Unit mdy 3 7
b3 E = ]
Results table) S ! | ! | L L L O HTE P P I B T2V o OO BT I Ph ey
R R T VIR R T S R e s 8w momoow s
Area Total (mJdy)  # pixels Per pixel (. |Error (m.ky) Radius [pixels] Ralins [pixels]
Target 12685.256... |113.00733.. [11216220... [112.62884... —
Backaround 22442876, |254 46900, [53.184373 . |96213501
Target (bg subs..|6670.2480... |113.08733... 58.977824 .. [131 27177

Figure 15.11. Aperture photometry results plot and tables. Note that n.a. relatesto " not applicable" and
typically will occur when units are not assigned to the image.Results of sky aperture measurement.

A similar capability isavailablefor using arectangular sky aperture. Rectangular aperture photometry
can be done by choosing ther ect angul ar SkyAper t ur ePhot onet r y itemin the Tasks menu
following selection of the appropriate image in the "Variables' menu. Similar to the above, asingle
mouse click can be used to identify the target or a sky or pixel position can be indicated by the user.
A rectangular sky aperture can then be selected by a click-and-drag across a region of the image (see
Figure 15.12). Following the calculation for the first position, the same rectangular box can be used
for the sky and afurther single click on the image picks out a new object. Hitting the " Accept" button
allows another result for this new position.
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Figure 15.12. Aperture photometry with an annular sky aperture asdisplayed in HIPE.

Theresults for both aperture photometry tasks provide the curve of growth. Thisisaplot of the target
flux as afunction of the target radius. Such a plot can be used to see whether avalid target radius has
been given. When an annular aperture is used to estimate the sky, a sky intensity plot is aso shown.
This plot shows the intensity per sky pixel as a function of a varying inner radius (the outer radius
isfixed).

15.4.4. Contour Plotting

Another functionality of thetoolbox iscontour plotting. A contour plot connectsall pointsintheimage
with the same intensity, like isobars on aweather map.

First we create the contours. We then, later, overlay these contours on any image we wish.

There are two methods for providing a set of contours for display. The first is an
aut omat i cCont our where the number of contour levels and a min and max contour level are
selected and the intermediate levels are generated automatically with linear, In or log intervals of
intensity. The second isananual Cont our where the values of each contour level are individually
put in by the user.

In either case we, as usual, start by clicking the name of the image we want to be countoured from
the"Variables' list. Then we choose either aut omat i cCont our or manual Cont our by double-
clicking these itemsin the "Tasks" list (see Figure 15.13for example).
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Figure 15.13. Dialog for aut omat i cCont our .

In either case, we create an output (editable value for user), e.g. "contours'. When hitting the " Accept”
button thisis the variable that will store the contour results.
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Chapter 16. How to Save/Play Back
Scripts in HIPE

Herschel Editorial Board

16.1. Introduction

Hipe keeps a running record of all itemstyped or actiona taken using the graphical interface (Mouse
points and clicks). The purpose of this article is to identify the steps you can take to save this
information. The goal is to be able to keep a record of al actions and create a Jython script which
can be resused or slightly modified.

16.2.

How to save/ play back a script in HIPE

These are the steps to follow using to save al the commands which were given to HIPE during your
session. In the tab bar with the Console view there is a tab called history. You can also bring this
History view up from the Window--Show view pull down menu.

1

5.

In the History view. Mouse left mouse click on the column called "Command". The entire column
should be now selected.

. From the "File" button at the top left of the HIPE window, create a new (blank) Jython script.
. Then right-mouse click on the selection and Choose copy.

. Move the cursor to the blank Jython script page and either select the "Paste” command in the Edit

pull down menu or type Ctrl-V. The script will appear in the Editor window.

Y our new Jython script can be saved for later importing (viathe Navigator view).

The following screen shots show what is described above.

(@ DP-SAG response on User Vision
File Edit Run Window Help

] @Hep

2% Variables x \rlé Na—f 1 » = 0] [ Editor x _no|| 2% Run To.. x 0
w |58 newvariaples | ¥ New-2 x <> = ||[@ smeeth
(D select
)| - 3 (2 divide
o apid @ muttiply
© apids 2 add
@ bufferl (2 resample
@ huffer? (D extract
@ chopperscans D replace
@ Ink (2 subtract
@ newvariablel avi
@ newVariable2
@ normalized
@ observation .
o obsia click here to selec
@ obsids
@ gstring
@ selectbufferl X
OZ Outline x — 0 | (%) Topic Help i Console -0
no outline information available Line | Status Commahd
0 =] E#7rom herschel
1 = newvariahlel =
2 = new\ari-="-2
3 =) del Cnewvariably
4 [x] @ NECTETREGIEYRRNancError: newdTraceback (innermost last):

[ |

And...

143



How to Save/Play Back Scriptsin HIPE

DP-S5AG response on User Vision

File Edit Run Window Help

"% @ Hep

new jython script

22 Variables x \flé Na—f 4 » 30| [ Editor % _o|| 8% Run To.. x L
2 >
- New 2 %) s [@ oo
= by (D select
o =ill[» #from herscrmamrT . dp.datas O divide
@ apid Variablel = ob . 3 multiply
® apids newvari e = observation.re @ add
o bufferl newVariable2 = newVariablel @ resample
o bufrer2 del(newVariable2) 8 extract
@ chopperscans i i n replace
& Ink nenwVariable2 = newVariablel[ G subtract
© newvariablel a=range (100) O av
o i a=Doubleld(range(100))
© observation PTotXY(a)
@ obsid I -
® obsids ctrl-V to paste here
el « ———— 0
& selectbufferl ot
F= Outline x _ D |7 Topic Help | & History x Log K-EE, Console =il
o outline information available Line | status Command Errar Trace [ |
0 + =
1
2
:
4 [x] @ PR NaneError: newhTraceback (innermost last):

s |

To save the script to file (default extension .py), click on the Editor view tab that contains the script
-- which brings the script to the foreground -- then hit CTRL-S. The file will be saved. If you have
not already provided a directory and name for the script then you are prompted for one, otherwise the
previous version is overwritten at the same place in your directory structure.

Alternatively -- click on the appropriate Editor tab (as above) and then go to the "File" pull-down
menu at top left of HIPE. Go to "Save" or "Save As...".

16.3. How to Play Back a Script from the
Command Line

The main way in which ascript is developed and run in the HIPE environment is via the Editor screen,
as described above. It can also then be saved -- as noted above. However, it is also possible to play
back a saved script that ison the disk using theexecf i | e command. Enter something similar to the
following on the command-line of the Console view (do not forget the quotation marks).

execfile("<full path name><file name>")
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