Frequently Asked Questions

Herschel Data Processing

1. General information

1.1

1.2
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1.4.

1.5

What is the rel ationship between the HCSS, HIPE, JIDE and DP?

The HCSS stands for the Herschel Common Science System. It consists of software for the
Herschel Science Ground Segment (Commanding, Proposal handling, Mission Planning, etc),
in addition to the Data Processing (DP) system. Thus, the Herschel DPispart of the HCSS. DP
itself deals with the software systems of Standard Product Generation (SPG), Quality Control
Pipeline (QCP), Quick Look Analysis (QLA) and Interactive Analysis (1A).

HIPE stands for Herschel Interactive Processing Environment and is the main gateway to the
DPsystem. Itisagraphical application which includes Jython scripting, dataanalysis, plotting,
communication with the Herschel Science Archive and much more.

JIDE is a legacy graphica interface that was developed before HIPE. It is still present as
standal one program and as part of HIPE.

How do | get hold of HIPE?

HIPE is available for free download at this page.

Development builds (untested and potentially unstable!) are available via the Continuous
Integration system. These builds are meant only for Herschel software developers. If you are
not a software developer, but you still want to get access to these developer's builds for any

particular reason, please contact our Helpdesk system at this page.

If you areaninternal user of the Herschel project, you can also download the software from
these locations:

* Moreingtalers at this page.
 Instalersfor release candidates at this page.
How do | start HIPE? Where is the executable?

Theinstaller should havetold you thelocation of the hi pe executablefile. In case you forgot,
itisinthebi n subfolder of the HIPE installation folder.

What are the two black windows that appear when | start HIPE?

When you start HIPE under Windows, you might see two command prompt windows called
hi peandi a_hi pe. exe appear alongside the HIPE main window. Both can be safely closed
once HIPE has started.

| get startup messages about missing HIFI/PACS/SPIRE modules. |s that serious?

Y ou are probably referring to messages such as the following (for HIFI; messages for PACS
and SPIRE are the same):

Import -"from herschel.hifi.all inport *" returns:
Import Error --> No nodul e named hifi

Such messages are harmless and just reflect the fact that you have not installed the software
related to the specified instruments.
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http://herschel.esac.esa.int/esupport
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2. Installation

Warning
O IMPORTANT: before instaling HIPE, please make sure that your default file

2.1

2.2.

2.3.

compression program can unzip FITSfileswithout corrupting them. Otherwise calibration
files shipped with HIPE may be corrupted during installation. For more information see
the Data Analysis Guide: Section 1.3.5.2.

Theinstaller for Mac complains about write permissions. Why?

Y ou need write permissions for the directory where you want to install HIPE. For example,
you need Administrator privilegestoinstall in/ Appl i cati ons.

If you haveinstalled HIPE successfully inthe past, and are now experiencing write permission
problems, it may be that some other application changed the permissions in the meantime
(there have been cases of scientific applications such as Sci Soft doing this).

Once you revert write permissions to their correct values, HIPE installation should succeed.
Why does the uninstaller leave some icons and files/folders behind?

This incomplete uninstallation is a known issue and may be caused by a corrupted
InstallAnywhere global registry. As aworkaround, try renaming the Install Anywhere registry
file. See point 6 in the Install Anywhere issues page for detailed information.

If you add files (such as Jython scripts) into HIPE folders after installation, these will not be
removed by the uninstaller.

The installer for Windows does not start and issues the error message Not a valid Win32
application. Why?

This problem was encountered under Windows Vista because the installer had not been
downloaded correctly, resulting in an empty file. The exact cause is not yet known. As a
workaround, trying downloading the installer in a different way (for instance, via command
line FTP rather than aweb browser) or from another computer.

3. Help and documentation

3.1

3.2

3.3.

Isthere away to open the HIPE Help System without starting HIPE?

Yes, viathe show_help command, which residesintheapps folder inyour HIPE installation.
The show_help command will start a standalone Help System in awindow called Yet Another
JAva Help System. Press the Display button to open the Help initial page in your default
browser.

Why isthe HIPE Help System suddenly unable to connect to any help page?

The Help System relieson alocal web server to display help pages. If you close the application
that started the web server, the server will shut down aswell:

* If you started the Help System from HIPE, quitting HIPE will stop the Help System.

* If you started the Help System with the show_help command, closing the Yet Another JAva
Help System window will stop the Help System.

Note that when the Help System stops, any browser window or tab showing help pages will
remain open, but links on them will not work anymore.

Why are several important packages missing from the Javadoc?
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3.5.

3.6.

You are probably looking at the static Javadoc located in the doc/ api / folder of your
HIPE installation. The complete Javadoc can now be accessed from the HIPE Help System by
clicking on HCSS Devel oper's Reference Manual (API) in the Devel oper Reference section.
The plan isto remove the static version of the Javadoc completely.

Isit possible to have the traditional, frame-based Javadoc layout?

Javadoc pages appear within the HIPE Hel p System frame structure. If you click onthe FRAME
link on any Javadoc page, you will obtain the traditional Javadoc layout. To go back to the
HIPE Help System layout you will have to use the Back button of your browser (clicking on
the NO FRAMESIink will not work). To avoid losing the HIPE Help System layout, you may
want to right-click on the FRAMES Iink to open the traditional Javadoc layout into a new tab
of your web browser.

How can | provide feedback/requests regarding DP documentation?

If you are an external user, please raise a ticket with the Helpdesk of the Herschel Science
Centre. If you are an internal user with accessto JIRA (the HCSS tracking system) pleaseraise
SPR/SCRs on the relevant manual:

e ia_manual s_readnefirst for the Read Me First document.

* i a_manual s_qui ckst art for the Quick Sart Guide.

* i a_manual s_hi peowner for the HIPE Owner's Guide.

* i a_manual s_howt os for the Data Analysis Guide, formerly known as HowTo
Documents.

* i a_manual s_umfor the Scripting and Data Mining guide, formerly known as Advanced
User's Manual.

e i a_manual s_ur mfor the User's Reference Manuals.

» i a_manual s_f aq for the Frequently Asked Questions (this document).

e i a_manual s_wnewfor the What's New document.

* i a_manual s_shar ed for issues not related to a single manual.

| try to open the HIPE Help System with Safari, but all | seeisablank window. Why?
Thisisaknown bug in Safari 4.0, not limited to the HIPE Help System. If the problem persists,

try opening the hel p page with another web browser: just copy and pastethe address (something
like http://127.0.0.1:8082/index.jsp?mark=null) to the address bar of the other browser.

4. Jython scripting

4.1.

4.2,

What is Jython?

Jython is the scripting language used for Interactive Analysis within the DP environment. It
is an implementation of the high-level, dynamic, object-oriented language Python, which is
already heavily used for scientific purposes (see for example http://www.scipy.org).

Jython is written entirely in Java, and seamlessly integrated with the Java platform. It thus
allows you to combine the power of both Javaand Python. Moreinformation about Jython can
be found at the Jython website.

| am familiar with IDL. Will Jython be hard to learn?
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4.3.

4.4.

4.5.

4.6.

4.7.

Not at al. The HIPE Owner's Guide includes some handy tables with the Jython and HIPE
equivalents of the most common IDL commands: Section 5.

DP Quirks: when the unexpected happens

The DP environment (as it happens in all computer languages) has a number of quirks that
can be baffling for users coming from other environments. A section in the Scripting and Data
Mining guide lists some of such quirks. Section 1.19.

Why don't these examples from standard Jython textbooks work in HIPE?

The Herschel DP includes the core Jython engine only; additional libraries that are part of
the full jython installation are excluded. Occasionaly these extra libraries are mentioned in
textbook examples.

The best way to fix this is to download the full Jython installation from the Jython website,
and set the property hcss. j yt hon. user . pat h (using for instance the property generator
tool) to include the Li b subdirectory of the full Jython installation.

What dothesei nport andfrom ... inport statementsdo?

The DP software consists of a number of modules and classes, covering different areas of
functionality. For example, the her schel . i a. nunmer i ¢ modules contains functions and
data structure definitions that can be used for numerical analysis. The i nport statements
allow you to make such modules available for processing in HIPE.

Most import statements are not needed, since the packages are loaded by HIPE on startup.
Why does Jython complain when | use the backslash (\) in afile name ?

The backslash isthe escape character in Java/Jython. For instance\aisinterpreted as Control-
A while\t isinterpreted as the tab character. If you want to use backslashes you need to either
‘escape’ them, i.e. double them up to "\\", or simply replace each with aforward slash (/).

For example, if you have in mind the following statement:

tabl e=ascii .l oad("\ MyDocunent s\ ascii _deno_data.txt")

change it to either:

tabl e=ascii .| oad("\\ M/Docunent s\\ asci i _deno_data. txt")
or:
tabl e=ascii .| oad("/ MyDocunent s/ asci i _deno_data.txt")

I's Jython case sensitive?
The short answer: very!
x =1

print x # OK
print X # Name error!

5. Numeric Library Usage

51.

Why are some function names UPPERCA SE and others are not?

In general array functions take the form:
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5.3.

out put = f(input)

For performance reasons as well as serving the Java developers (those that write the DP
software), we wrote the numeric library in Java. Many (simple) functions such as SQUARE
correspond internally to Java constructs known as static function objects:

f = SQUARE

Normally one can have one or many objects of the same type (or class) but with possibly
different contents, as shown in the following:

# lo and hi are instances of class Pixel
lo Pi xel (0, 0)
hi Pi xel (1024, 512)

Y ou can imagine that we need only one function object that can do the square. If in Javayou
want to avoid multiple instances, we create a single/static instance of such a class, and Java
developers stick to uppercase notation to reflect this.

Now consider thefollowing: youwant to solvealinear set of equations using matrix operations:

A x = b. You can do this by using function objects:

f
X

Mat ri xSol ve( b)
f(A)

One thing to note from the above exampleisthat you can have many different instances of the
MatrixSolve class (for every different b).

Note
@ The library provides a procedural wrapper for this specific function: x =
SOLVE( A, b).

You can find more information on functions in the Scripting and Data Mining guide:
Section 3.4.

What are rectangular arrays?

Rectangular arrays are arrays which always have a rectangular shape. This may sound trivial,
but Jython as well as Java provide jagged arrays only! (For jagged arrays, see below)

For moreinformation about multidimensional arrays see the Scripting and Data Mining guide:
Section 2.6.

What are jagged arrays?

Jagged arrays are in essence arrays of arrays. Taking atwo-dimensional array as an example,
every row can have adifferent number of elements:

x=[ [1,2],

[3,4,5],

None

-1

print x[0][2] # error: 2nd index is out of bounds!
print x[1][2] # 5

print x[2][2] # error: 2nd index does not exist!

For more information about multidimensional arrays see the Scripting and Data Mining guide:
Section 2.6.
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5.4. How do | remove infinite and NaN numbers from my array?

The basic toolbox predicate functions allow you to filter out infinite and NaN numbers
(IS_FINITE, IS_INFINITE, IS_NAN).

Example 1:

# ---- Exanple 1

# set up an array with non-finite el enents
x=Doubl eld. range(5) +1

x[ 0] =Doubl e. NaN

x[ 3] =Doubl e. PCSI TI VE_I NFI NI TY

print x # [NaN, 2.0,3.0,Infinity,5.0]

# using a predicate function directly:
g=x. where(lS_FI NI TE)

print g # (1,2, 4]

print x[q] # [2.0,3.0,5.0]

Example 2:

# ---- Exanple 2

# using predicate function to create a nask:
mask=l S_FI NI TE(x)

print mask # [false,true,true,false,true]

g=x. wher e( mask)
print g # [1,2,4] (as above)
print x[q] # [2.0,3.0,5.0] (as above)

# -... asking to filter the non-finite nunbers:
g=x. wher e( ~mask)

print g # [0,3]

print x[q] # [NaN Infinity]

# -...replace selected val ues

x[q] =0

print x #1[0.0,2.0,3.0,0.0,5.0]

6. Plotting

6.1.  Why does my plot become huge after | add a layer?
You might have set the width and hei ght parameters without setting the
aut oAdj ust W ndowSi ze property to O, for example by issuing
pl ot = Pl ot XY(w dt h=600, hei ght =400)

instead of

pl ot = Pl ot XY(w dt h=600, hei ght =400, aut oAdj ust W ndowSi ze=0)
Another solution isto change the plot size only after having added all the layers.

For more information see the section entitled Resizing a plot in Chapter 3 of the Data Analysis
Guide.

7. Herschel Science Archive

7.1.  When | try to open the HSA User Interface (HUI) from HIPE, | get a message about Java
WebSart (j avaws) not being present. Why?
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7.2.

7.3.

7.4.

7.5.

JavaWebStart is a piece of software needed to fetch from the Internet the HSA User Interface.
If HIPE cannot find it, it probably meansthat you are using a64-bit version of Javaprior to 1.6
update 12 (1.6u12). To find out which version of Javayou have installed, issue this command
from aterminal window:

java --version

To solve this problem, either switch to a 32-bit version of Java or (recommended) update to
Java 1.6ul2 or newer.

| have downloaded FITSfilesin a TAR archive from the HSA, but they are corrupted. How
can | fix them?

Y ou probably used WinZip, or some equivalent compression software, in Windows. WinZip
has an option called TAR file smart CR/LF conversion, in the Miscellaneous tab of the
Configuration dialogue window (at least for version 12.0), that is enabled by default and causes
the corruption. Just disable the option to solve this problem. For more information, please see
the Data Analysis Guide: Section 1.3.5.2.

Inthe HSA user interface | can query and select observations, but | do not get the option in the
HSA to pass de datato HIPE, or in HIPE to load the selected products. Why?

If you are using Windows, the problem might be that you instructed your browser to auto-
detect proxy settings. In Windows this is a system-wide setting which affects any application
connecting to the Internet, including HIPE. Try to change the setting to Direct connection to
the Internet or equivalent (see your browser documentation for details).

Note however that, if your site enforces proxy connection, the above setting will prevent your
computer from connecting to the Internet.

When | click on Send to external Application in the HSA interface, nothing seems to happen.
What is going on?

This action should bring to the front the main HIPE window, which will tell you that data is
indeed being transferred. In some cases however the HIPE window does not appear. Please
bring it to the front manually to follow the progress of your action.

When | try to retrieve datafrom the HSA | get an error message in the console about an invalid
magic number for FITSfile. What is going on?

The reason is that the "data" being downloaded is in reality a small file containing an error
message. Two issues have been shown to cause this problem:

» Your HSA password has non-al phanumeric charactersin it. Please change it to a password
containing only letters and numbers.

* Your HSA username has uppercase characters. Please write it using only lowercase | etters.

8. Common problems

8.1

8.2.

HIPE crashed/froze! What do | do?

If you cannot find a solution in this document, you may have found a bug in HIPE. Please
report it by opening a Helpdesk ticket. If the system produced a dump file when the crash
happened, make sure to include it in your ticket. For more information about dump files and
where to look for them, see the HIPE Owner's Guide: Section 1.1.

HIPE does not start at all, without giving error messages. What's wrong?

This only appliesif you installed HIPE using the installer, and not downloading a devel oper
build from the Continuous Integration System. If you try to start HIPE by clicking onitsicon,
a console window is opened briefly and then disappears.
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8.4.

8.5.
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The problem could be due to the Java virtual machine being unable to start with the
designated amount of memory. Try lowering the value of the following property, found in the
i nstall ed. properti es fileinthe HIPE installation directory:

j ava. vm nmenory. max=1500m

The default valueis512m In case this does not work, open a console window, go totheapps
subdirectory in your HIPE installation and type the following command:

hi pe

This should provide more information on the problem, asit will try to start HIPE maintaining
at all times the console open.

Why cannot | start HIPE viathe command line on aMac?

If you installed HIPE with the Install Anywhere installer, you can only start it viaitsicon (and
that also appliesto other Herschel software such asJIDE). Using the command lineis supported
for developer builds installed via the Continuous I ntegration System. These builds are meant
only for Herschel software developers. If you are not a software devel oper, but you still want
to get access to these devel oper's builds for any particular reason, please contact our Hel pdesk

system at this page.

How do | set the maximum heap memory size available to HIPE?
Y ou can set thisvalue from the installer, but only if you choose the advanced installation type.

To change the value afterwards, you can set the following propertiesin any of your property
files:

java.vm nmenory. m n=64m
java.vm nmenory. max=512m

Why are coordinates switched when loading/saving an image from/to a FITSfile?

When creating an image from, say, a Doubl e2d(50, 100) and saving it to aFITS file,
you might expect that NAXI S1 will be 50 and NAXI S2 will be 100. The opposite happens
instead. This is because two-dimensional arraysin DP are created and accessed by indicating
first the row coordinate (i.e. they coordinate) and then the column coordinate. Coordinates are
not switched as such, but are specified in a different order with respect to other applications
and languages. To learn more about the reason for this behaviour, see the Scripting and Data
Mining guide: Section 2.6.1.

There are PACSfiles| cannot delete! Why?

It might not be possibleto del ete thefollowing files on Windows becausetheir full path exceeds
the 260 characters limit.

e PCal Spectronet er _Rel Cal SourceFl ux FMv1.fits 2009...80Z.fits
» PCal Spectronet er _Rel Cal SourceFlux_ FM v2.fits_2009...55Z.fits
e PCal Spectronet er _Rel Cal SourceFlux FM v2.fits_2009...14Z.fits
» PCal Spect ronet er _Rel Cal SourceFlux_FM v2.fits_2009...21Z.fits
e PCal Spectronet er _Rel Cal SourceFlux FMv2.fits_2009...58Z.fits

This problem can be avoided by installing HIPE with a short initial path, such as C: \ hi pe,
so that full paths remain below the limit.
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Why do | get an EXCEPTI ON_ACCESS VI OLATI ON error related to a class in
or g. apache. xer ces when | try to start HIPE?

Just restart HIPE to resolve the issue.

This error is probably due to a bug in the Java Virtual Machine, and has so far been found
only on Windows XP 32 bit.

9. Advanced Information

9.1.

9.2

9.3.

9.4.

What is a namespace?

A namespaceisabit in memory put aside by software to map variable names and values. Each
variableis mapped to asingle value.

In the case of Jython, there is a namespace in which variable names (such as Jython variables,
complex objects, and Java class definitions) as associated with values. One problem with thisis
thatif twoi npor t statementsruninthe same Jython session happen toimport different values
for the same class name. For example, the second import statement will overwrite the value
for that class provided by the first import statement. This may lead to unexpected behaviour.

What is the global namespace?

The global namespace is the default namespace available from the HIPE prompt. It includes
the most common Herschel libraries, such as numeric, plot, display, etc.

It also includes everything you have defined during your session: variables, functions, class
definitions and so on.

Why does my script work from the HIPE Console window but fail when imported?

Commands executed from the Console window of HIPE make use of the global namespace
of Jython. In your DP namespace a humber of variables have aready been defined for you.
However, when such commands are saved into a script, and made available through the jython
i mport statement, the global namespace is not available. Thisleads to the failure.

Here is an example. From the HIPE Console:

a = Doubl eld.range(10) # Fine! Doubleld is available by default in the
gl obal nanespace

When putting the same in a script:

# In ny script.py
a = Doubl eld. range(10)

Then importing the script from the HIPE Console:
fromscript.py inmport * # Name error! Doubleld is not available in script.py
Here is the corrected script:

# In ny script.py
from herschel .ia. nuneric inport Doubleld

a = Doubl eld. range(10)# Fine! Doubl eld is now available in script.py

How can | save or restore an object or group of objects?
To save one or more objectsin a HIPE session to alocal file, use the save command:

save("foo.sav") # Save all variable nanmes and val ues
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save("foo.sav","x,y,z") # Save specified variable names and val ues

To restore an object from alocal file, usether est or e command:

restore("foo.sav") # Restores variables that were stored with -"save".

Note

@ There are limitations to what types of object can be reliably saved and restored.
Simple variable values (ints, doubles, strings), objects based on the Numeric
library, and standard Dataset objects can be reliably saved and restored.

Saving other objects is not always reliable. Problems have been found when saving/restoring
objects defined using Jython constructs, and for objects defined using Java classes, those
Java classes need to be carefully designed. Please contact your DP representative for further
information.

Why do | keep getting | ndexError or | | | egal Argunent Excepti on: <query>
could not be eval uated correctly messageswhen | run my query on my PAL
Product Storage?

Y ou could get these message for one of the following reasons:

1. Your query string (the third argument of aquery, eg 'p.creator==..") issimply not consi stent
with the Jython syntax and could not be correctly interpreted. Check your query string by
evaluating it on the Jython command line. If your query uses a handle to a product (eg the
pinaquery p. net al . .] isahandle), then create adummy product of the type you want
to query on the comand line to test the query against.

2. It could be possible that the query references some data that does not exist in any of the
products that match the product type you have passed in that query. If you seein the details
of the error message something along the lines of '<something> does not exist', then this
may be the case.

For example, consider the following MetaQuery:

query =Met aQuery(Product, -'p', -'p.nmeta["tenperature"].val ue==10)
resul t set =st or age. sel ect (query)

The query first starts creating a shortlist of al products in the storage matching type
'Product’. It then runs the query string on each product in that shortlist. If any of those
products don't contain the information referenced in the query string, an error is raised.

There are two waysto avoid this:

a. Beas specific asyou can when it comes to specifying the product type in aquery. If you
know the product type you want to query is of type '‘CaHrsQDCFull’, then specify that.
Running queries using the most general product type of 'Product’ is not recommended,
unless the products you have saved are of thistype only.

b. Run atwo-stage query, using the containsK ey() operator to check whether a component
existsfirst, eg:

# Get a sub-set of products that contain the metadata 'temperature'

quer yOne= Met aQuery(Product, -'p', -'p.neta.containsKey("tenperature")")
resul t set One = storage. sel ect (queryQOne)

# Run the original query on this subset

queryTwo =Met aQuery(Product, -'p', -'p.meta["tenperature"].val ue==10)
resul tset Two = storage. sel ect (queryTwo, result Set One)

10
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Why ismy PAL query so slow?

One of the possible reasonsisthat you are executing a Full Query, and full queriesby their very
nature are the most intense of queries and are therefore the slowest.

FullQuery executions should be run as the last stage of a multi-stage query operation. Below
is an example of how to search a storage for products of type 'MyProduct' that are created by
adeveloper called 'tima', but contain a specific value in the product data itself.

# Stage one: Find all products of type MyProduct with creator 'timo'

attquery = AttQuery(M/Product, -'p', p.creator=="tino')
resul tset = storage. sel ect (attquery)

#Fina stage: Find al productsin selection generated from previous queries, # that hasavalue
10 in the column 'mycolumn’ in dataset ‘'mydataset’

full query = Full Query(Product, -'p', -'p["nmydataset"]
["mycol um"] . dat a[ 5] ==10")
storage. sel ect (ful l query, resultset)

There can be as many intermediate queries between the first stage and final stage involving
AttribQuery or MetaQuery, but FullQuerys should be | eft to last.
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