1. Preliminary Step

Before installing HDFEOS, you must already have installed NCSA HDF,   Version
5-1.2.2-Post10 on your host.  The installation script will prompt for the  paths to the
HDF include and library directories.  Please see the SDP Toolkit Users Guide for the ECS Project, Section 5 for instructions on installing both the Toolkit and HDF.  See also:
http://hdf.ncsa.uiuc.edu/ for instructions on how to access HDF   libraries.

2. Unpacking the Distribution File

2a.  Select a location for the HDFEOS directory tree. Installing HDFEOS alone requires a disk partition with at least 25 Mb of free space.


2b.  Copy the file HDF-EOS5.0.tar.Z to the target directory by typing
     the command:

     cp HDF-EOS5.0.tar.Z  <target-dir>

where <target-dir> is the full pathname of your target directory.

This is a compressed tar file.  To unload the contents of this file
type:

     > uncompress HDF-EOS5.0.tar.Z
     > tar xvf HDF-EOS5.0.tar

This will create a subdirectory of the current directory called 'hdfeos5.0'.  This is
the top-level HDFEOS directory,  which contains the full HDFEOS directory structure.

3.  Starting the Installation Procedure

3a. Set your default directory to the top-level HDFEOS directory by typing the command:

     > cd hdfeos5.0

3b. Select installation options

Currently, the only options are those specific to the SGI platform.

On the SGI, the default is to build HDFEOS in 64-bit mode, which is the  same as the
Toolkit.  The following table gives the option to specify the appropriate architecture
to be built:

        binary format   architecture     <install-options>
      --------------  --------------   --------------------
          new 32-bit       sgi32                  -sgi32
          64 bit          sgi64            -sgi64

Please note that the old-32-bit mode has been dropped as the default because it is no longer being supported by SGI, it is therefore recommended that all users migrate to new-style 32 bit or 64 bit mode.

3c. Run the installation script

Please note that the installation script for this release of HDFEOS  requires user
interaction.  Because of this, it should NOT be run as a background task.

     c.1)  If you wish to generate a log of this session,  use the Unix 'script'  command.  This command runs a sub-shell that saves all terminal output to the specified file.

           To log the session, type:

                script <logfile-name>

           where <logfile-name> is the name
           of the log file.

     c.2)  To run the installation script, type the command:

                bin/INSTALL-HDFEOS <install-options>

           where <install-options> is the list of options determined in the previous step.

           The installation script will then run.  It will output various startup messages,
           beginning with:

               HDFEOS installation starting at <date/time>

     c.3)  Enter the full pathnames for the hdf5-1.2.2-Post10 library and include            directory paths, when the script prompts for them.  If there is an error in the
           supplied paths, the script will exit.

           NOTE:  If the environment variables HDFLIB and/or HDFINC are set in your shell, the script will use these for the default values. If this is not the first run of the script, the default values will be taken from the values used for the last run of the script. In either of these cases, the installation script will prompt with:

                Current value of the HDF library directory is: <path>
                Accept [y]/n:

                <example: /home/hdf/sgi/hdf5-1.2.2-Post 10_64/lib>

           and/or

                Current value of the HDF include directory is: <path>
                Accept [y]/n:

                <example: /home/hdf/sgi/hdf5-1.2.2-Post 10_64/include>

           Make sure to type 'n', and hit return, if the
           defaults do not point to the correct directories.
           The script will then prompt for the new values.

     c.4)  The installation script will finish with the
           following message:

                HDFEOS installation ending at <date/time>

     c.5)  Turn-off Logging (optional - see c.1, above)

           If you ran the Unix 'script' command to create a
           log file, then type 'exit' and hit return at
           the command prompt.  This will exit the
           sub-shell stated by 'script' and save the log file.

           Hint:  The log file generated by the script
           command may contain 'hard return' characters
           at the end of each line.  These appear in
           some text editors as "^M".  They can be
           removed with the following command:

              sed 's/.$//' <logfile-name> > <logfile-name>.new

           where <logfile-name> is the name of the log file.

D. User Account Setup

Once HDFEOS has been installed, the accounts of HDFEOS users must be set
   up
to define environment variables needed to compile and run code with
HDFEOS (see Items 2 and 3 in the Notes section, below).
> > >The type of setup depends on the user's login shell.

1. C shell (csh) Users

Edit the HDFEOS user's .cshrc file to include the following line:

      source <HDFEOS-home-dir>/bin/$BRAND/hdfeos_env.csh
> > >
where <HDFEOS-home-dir> is the full path of the HDFEOS home directory,
and $BRAND is an architecture-specific value for your host.  Please
refer to Item 2 in the Notes section, below, to determine the correct
value.

The script hdfeos_env.csh sets up all the variables discussed in Items
2 and 3 in the Notes section, below, and it adds the HDFEOS bin directory
to the user path.

The environment variables will become available during all subsequent
login sessions.  To activate them for the current session, simply type
one of the two lines listed above, at the Unix prompt.

Note regarding path setup with hdfeos_env.csh: The script hdfeos_env.csh
   also
makes available a variable called hdfeos_path.  This can be added to the
user's path to ensure that it accesses the directories necessary for the
   compilers
and other utilities used to generate executable programs.  It is not
   added to the
user path by default, because in many cases it adds unnecessary
   complexity to the
user path.

To add hdfeos_path to the user path, modify the HDFEOS user's .cshrc file
   to
include the following:

        set my_path = ($path)    # save path
        source <HDFEOS-HOME-DIR>/bin/$BRAND/hdfeos_env.csh #HDFEOS setup
        set path = ($my_path $hdfeos_path)  # add hdfeos_path

INSTEAD OF the line listed at the beginning of this step.

Note that it is the user's responsibility to set up his or her own path
so that it doesn't duplicate the directories set up in hdfeos_path.
Please also note that the hdfeos_path is added AFTER the user's path.
> > >This way, the user's directories will be searched first when running
Unix commands.

2.  Korn shell (ksh) Users

Edit the HDFEOS user's .profile file to include the following line:

      ./ <HDFEOS-home-dir>/bin/$BRAND/hdfeos_env.ksh

where <HDFEOS-home-dir> is the full path of the HDFEOS home directory,
and $BRAND is an architecture-specific value for your host.  Please
refer to Item 2, in the Notes section, below, to determine the correct
value.

The script hdfeos_env.ksh sets up all the variables discussed in Item 2
and 3, in the Notes section, below, and it adds the HDFEOS bin directory
to the user path.

The environment variables will become available during all subsequent
login sessions.  To activate them for the current session, simply type
one of the two lines listed above, at the Unix prompt.

Note: regarding path setup with hdfeos_env.ksh:

The script hdfeos_env.ksh also makes available a variable called
hdfeos_path.  This can be added to the user's path to ensure that it
accesses the directories necessary for the compilers and other utilities
used to generate executable programs.  It is not added to the user path
by default, because in many cases it adds unnecessary complexity to the
user path.  To add hdfeos_path to the user path, modify the HDFEOS
user's .profile file to include the following:

        my_path="$PATH"          # save path
        . /<HDFEOS-HOME-DIR>/bin/$BRAND/hdfeos_env.ksh # HDFEOS setup
        PATH="$my_path:$hdfeos_path" ; export PATH    # add hdfeos_path

INSTEAD OF the line listed at the beginning of this step.

Note that it is the user's responsibility to set up his or her own path
so that it doesn't duplicate the directories set up in hdfeos_path.
   Please also note
that the hdfeos_path is added AFTER the user's path.
This way, the user's directories will be searched first when running
Unix commands.

3. Bourne shell (sh) Users:

Set up the required HDFEOS environment variables by appending the
contents of the file <HDFEOS-home-dir>/bin/$BRAND/hdfeos_env.ksh to the
end of the HDFEOS user's .profile, where <HDFEOS-home-dir> is the
> > >full path of the HDFEOS home directory, and $BRAND is an
architecture-specific value for your host.  Please refer to Item 2,
in the Notes section, below, to determine the correct value.
> > >
The environment variables will become available during all subsequent
login sessions.  To activate them, log out and then log back in.

E.  Testing

1. Untar the Testdriver tarfile

     tar xvf HDF-EOS5.0_TESTDRIVERS.tar

2. Set-Up Test Environment (these instructions were written for C Shell
   Users on and SGI
Test platform; users of other shells/platforms will need to modify what
   is shown
accordingly). In the user's .cshrc file, place the following:

     set my_path = ($path)    # save path
     source <HDFEOS-HOME-DIR>/bin/$BRAND/hdfeos_env.csh  #HDFEOS
     set path = ($my_path $hdfeos_path)   # add hdfeos_path

3. Go to the testdrivers directory

     cd testdrivers

4. Create a makefile to use for creating an executable for each
   testdriver

     Below are the contents of a sample makefile that was used during
     development to create executables for testdrivers on our test
     SGI-64 system:

     cc -g  -64 -mips4 -o $1.o -I/<HDF5INC> -I/<HDFEOS-home-dir>/include
        -c $1.c
     cc -g  -64 -mips4 -o $1 $1.o -L/HDF5LIB>
   -L/<HDFEOS-home-dir>/lib/sgi64
       -lhe5_hdfeos -lGctp -lhdf5 -lm

     (Note: These are 2 one-line statements that have been wrapped due to
            their length.)

5. Run the executable file and verify output

Note: The same makefile can be used to generate executables for samples

F.  File Cleanup

Once HDFEOS has been built and tested, you can delete certain temporary
files and directories to save some disk space.  Note that once these
files have been removed, you will need to unpack the original
> > >distribution file in order to re-do the installation.

To remove these files:

        cd <HDFEOS-home-dir>/bin
        rm -rf tmp
        cd <HDFEOS-home-dir>/lib
        rm -rf tmp

G.  Compiling and Linking with HDFEOS

In order to compile and link programs with the HDFEOS you must access
the HDFEOS include and library files.  To do this be sure that your
makefiles include something like the following:

    INCLUDE = -I. -I$(HDFEOS_INC) -I$(HDFINC)
    LIBRARY = -L. -L$(HDFEOS_LIB) -L$(HDFLIB)
    LDFLAGS = -lhe5_hdfeos -lGctp -lhdf5 -lnsl -lm (Sun platform)
    LDFLAGS = -lhe5_hdfeos -lGctp -lhdf5 -lm -lz  (Linux platform)
    LDFLAGS = -lhe5_hdfeos -lGctp -lhdf5 -lm  (other unix)

The environment variables HDFEOS_INC, HDFEOS_LIB, HDFINC and HDFLIB are
set up by the HDFEOS environment scripts (see User Setup, above). The
refer to the include and library directories for HDFEOS and HDF,
respectively.

The INCLUDE macro should be included in all compilation statements. The
LIBRARY an LDFLAGS macros should be included in all link statements.

H. Notes

1.  Approved Platforms

HDFEOS was built and tested in a multi-platform environment. The list of
approved platforms, which includes information about operating system
and compiler versions, may be found in the HDFEOS User's Guide and is
also listed below.

                      ***** C O M P I L E R S *****
PLATFORM   O/S                 C        F77    
--------   ---              --------  -------
DEC        Digital UNIX 4.0d  5.2      5.2
SUN        Solaris 2.5.1      4.2      4.2
SGI        IRIX 6.5           7.2.1    7.2.1
LINUX*     Linux 2.2.16-22    2.96     2.96

  * - This packaged as Red Hat 7.0

Note: The compilers are supplied by the vendor.

2.  Architecture Type Names

To track architecture dependencies, HDFEOS defines the environment
variable $BRAND.  Following is a list of valid values for this variable,
which is referred to throughout this document:

$BRAND  Architecture
sgi64   SGI (64-bit mode)
sun5    Sun: SunOS 5.x
> > >
3.  Directory and File Environment Variables

In order to use the HDFEOS library and utilities, a number of
environment variables MUST be set up to point to HDFEOS directories
and files.  These variables are automatically set up in User Account
> > >Setup section of the installation instructions.  They are listed here
for reference:

 Name            Value                     Description
 --------        ---------                 --------------
 HDFEOS_HOME     <install-path>/hdfeos     top-level directory
  (where <install-path> is the absolute directory path above hdfeos)

 HDFEOS_BIN      $HDFEOS_HOME/bin/$BRAND   executable files
 HDFEOS_INC      $HDFEOS_HOME/include      header files
 HDFEOS_LIB      $HDFEOS_HOME/lib/$BRAND   library files
 HDFEOS_OBJ      $HDFEOS_HOME/obj/$BRAND   object files
 HDFEOS_SRC      $HDFEOS_HOME/src          source files

4. Other Environment Variables

In addition, the makefiles which are used to build the library require
certain machine-specific environment variables.  These set compilers,
compilation flags and libraries, allowing a single set of makefiles to
serve on multiple platforms.  The User Account Setup section of the
installation instructions explains how to set them up.  They are listed
here for reference:

 Name       Description
 ====       ===========
 CC         C compiler
 CFLAGS     default C flags (optimize, ANSI)
 C_CFH      C w/ cfortran.h callable from FORTRAN
 CFHFLAGS   CFLAGS + C_CFH
 C_F77_CFH  C w/ cfortran.h calling FORTRAN
 C_F77_LIB  FORTRAN lib called by C main
 F77        FORTRAN compiler
 F77FLAGS   common FORTRAN flags
 F77_CFH    FORTRAN callable from C w/ cfortran.h
 F77_C_CFH  FORTRAN calling C w/ cfortran.h
 CFH_F77    same as F77_C_CFH
 F77_C_LIB  C lib called by FORTRAN main
> > >
5. Functionality enhancements from the beta version.

In HDF-EOS v5.0 all dimensions can be made unlimited. HDF5 requires user
to use chunking/tiling in order to define extendible datasets. Chunking
is allowed without performing Compression but not the other way around.

There are three types of attributes: global, group,and local. These
attributes refer to the entire Swath/Grid/Point, "Data Fields" group, and
   a specified
data field/point level, respectively.  Also there will be routines that
   allow to perform
i/o, inquiry, and info operations on them. Finally,
in the Grid interface the local attributes can also be attached to the
   "Geolocation
Fields" group.

For the Swath, there is a new object, a profile-type dataset,
based on the HDF5 Variable-Length data type. VL data type allows to
implement multi-dimensional ragged arrays with the last (fastest
changing) dimension being ragged. The i/o, inquiry, and info routines
are also available for profile.

There are links (aliases) for the swath data fields. We
provide interfaces for setting, removing, and retrieving the
aliases.  Also, the standard i/o, retrieving, and info routines
are enhanced to include handling the case where an alias name is
passed instead of an actual field name.

There is a new feature that allows a user to rename the object.

6. Known bugs/Limitations

6a. The calls to HE5_XXsetfillvalue() should precede the corresponding
calls defining the field, like HE5_SWdefdatafield(), E5_SWdefgeofield(),
or HE5_GDdeffield().

6b. The FORTRAN wrappers for "HDF5 NATIVE" data types aren't complete.
   Details are
available in the Users Guides.

6c. Not all FORTRAN calls are provided with examples of their usage. For
   the Point
interface FORTRAN wrappers are not available.

-------------------------------------

II. heconvert

A. Introduction

heconvert is a simple tool that will open an HDF4-based (HDF-EOS 2.7)
   file, determine
the number of Swath/Grid/Point objects in that file, and write those
   objects to a new
HDF5- (HDF-EOS 5.0) based file.  All reads/writes are performed using the
> > respective
HDF-EOS libraries.  Therefore, the new file is a fully qualified HDF-EOS
   based file
using HDF5.

heconvert will not convert non-HDF-EOS objects to HDF5.

The conversion utility will make no assumptions regarding the file.
> > >There will be no local or group attributes written to the new file
since those capabilities did not exist with the HDF4 based version
of HDF-EOS.

B. Download Instructions For heconvert Software

1. FTP to the EDHS server

     ftp edhs1.gsfc.nasa.gov

     Name:  anonymous
     Password:  <your e-mail address>

     ftp> quote site group sdptk
     ftp> quote site gpass ecs-tkit
     ftp> cd hdfeos5/tools/heconvert

2. Change to the heconvert directory that matches your hardware

     dec/
     sgi/
     solaris2.5/
     hp/
     doc/     <-- note that this directory
                  contains the product
                  documentation>

3. Once in the directory set type to I, download the file, and exit.

    ftp> binary
    ftp> get *
    ftp> bye

4. Upon downloading type 'heconvert' for assistance in running the
   utility.

C. heconvert Options

-i <filename> - name of input (HDF4 file) this option is mandatory
-o <filename> - name of output (HDF5 file) this option is mandatory
-version      - utility version
-v            - verbose mode
-c <chunks>   - if HDF4 file is compressed, compress (DEFLATE) HDF5 file
                chunk number is optional
-h            - help

------------------------------

III. HE5View

A. Introduction

Version 5.0 of HE5View has been placed on the HE5View
server as of March 2, 2001.  The hypertext on-line help
has been updated and is current with Version 5.0.

This version of HE5View supports HDF-EOS Beta Version 5.0 (Released
> > >28 November, 2000).

HE5View is an HDF-EOS Version 5 file verification tool.  The contents of
HDF-EOS files are displayed and individual objects can be selected for
display. Displays include datasets in tables, pseudocolor images of
datasets, attributes, and annotations.  The Swath/Grid/Point interface
uses only HDF-EOS library calls.  The HE5View user will not see the
underlying HDF5 structures but will be prompted for what parts of
the HDF-EOS object they wish to view.

Features include:

a)  Display of HDF-EOS file contents
b)  Display of Swath/Grid/Point data in table
c)  Psuedocolor display of Swath/Grid data
d)  Palette selection
e)  Display of text objects
f)  Hypertext help
g)  Multiple zoom methods in image display
h)  Ability to save tables
i)  Contour/Surface plot for field data
j)  Summarizing statistics for tables
k)  Image cursor tracking/positioning
l)  Plot range options
m)  Ability to save data in list boxes
o)  Ability to view file/object/group/local attributes

Current workstation availability:

SUN - Solaris 2.5.1
SGI - IRIX 6.2
DEC - OSF/1 V4.0
HP  - HP-UX 10.20

* These should be run with the Motif 1.2 window manager

If you have any questions, comments or bugs to report send e-mail to
pgstlkit@eos.east.hitc.com

B. Users Guide

     Still in progress.

C. Download Instructions For The HE5View Software

     ftp edhs1.gsfc.nasa.gov

     Name:  anonymous
     Password:  <your e-mail address>

     ftp> quote site group sdptk
     ftp> quote site gpass ecs-tkit
     ftp> cd hdfeos5/tools/HE5View

A README file will also be provided in this directory.

     ftp> get README

This file will answer many question you may have about running
HE5View.

Change to the eosview directory that matches your hardware.

     dec/
     sgi/
     solaris2.5/
     doc/          <-- Note that this directory
                       contains the product
                       documentation>

Once in the directory set type to I, download the files, and exit.
> > >
     ftp> bin
     ftp> mget *
     ftp> bye

The following files will be downloaded:

     HE5View      (executable)
     he5view.csc  (help)
     he5view.uid  (user interface description file)
     eosview.dat  (IDL commands file)
> > >
Start HE5View by typing 'HE5View' at the command prompt.

D. HE5View Environment Variables

        ECS_HOME        - Directory for the file-open dialog to begin
                        (e.g. setenv ECS_HOME /home/hdf/data)

        UIDPATH         - set to /{he5view_binary_directory}/he5view.uid
                        (e.g. setenv UIDPATH
                         /home/he5view/bin/he5view.uid)

        EOSVIEWHELPDIR  - set to path of binary directory
                        (e.g. setenv /home/he5view/bin)

        * UIDPATH & EOSVIEWHELPDIR need to be set if HE5View is going to
          be executed outside of its home directory.  ECS_HOME is always
          optional.

