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ABSTRACT

The MODIS (Moderate Resolution Imaging Spectroradiometer) data in Hierarchical Data
Format (HDF) have been processed using the Geospatial Data Abstraction Library (GDAL).
Because of a relatively large data size, it would be preferable to build and install the data
analysis tool with greater computing performance, which would differ by operating system and
the form of distribution, e.g., source code or binary package. The objective of this study was
to examine the performance of the GDAL for processing the HDF files, which would guide
construction of a computer system for remote sensing data analysis. The differences in
execution time were compared between environments under which the GDAL was installed.
The wall clock time was measured after extracting data for each variable in the MODIS data
file using a tool built lining against GDAL under a combination of operating systems (Ubuntu
and openSUSE), compilers (GNU and Intel), and distribution forms. The MODO07 product,
which contains atmosphere data, were processed for eight 2-D variables and two 3-D
variables. The GDAL compiled with Intel compiler under Ubuntu had the shortest computation
time. For openSUSE, the GDAL compiled using GNU and intel compilers had greater
performance for 2-D and 3-D variables, respectively. It was found that the wall clock time
was considerably long for the GDAL complied with “--with-hdf4=no” configuration option or
RPM package manager under openSUSE. These results indicated that the choice of the
environments under which the GDAL is installed, e.g., operation system or compiler, would
have a considerable impact on the performance of a system for processing remote sensing
data. Application of parallel computing approaches would improve the performance of the data
processing for the HDF files, which merits further evaluation of these computational methods.
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Table 1. The metadata of variables contained in the
MODO7 product for measurement of the processing
time using the GDAL

Variable Name Size
Latitude
Longitude
Solar_Zenith
Cloud Mask
Surface Pressure
Surface_Elevation
Total Ozone
Water Vapor

406x270

Retrieved Temperature Profile

Retrieved Moisture Profile 406x270x20
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Fig. 2. The flow chart of readGDAL HDF function.
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Fig. 1. The first layer of Retrieved Temperature Profile of the MYDO7L2 data. This
MODIS image contains the observation at 05:55 on July 19 in 2017.
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readGDAL HDF function.

Table 2. The environment and configuration under which the GDAL was built or installed to process a remote

sensing data file in HDF

Identification code Operating System® Compiler® Configuration Option®
suse_gcc openSUSE GNU --with-hdf4
suse_icc openSUSE Intel --with-hdf4

suse_nohdf4 openSUSE GNU --with-hdf4=no
suse_rpm* openSUSE - -
ubu_gcc Ubuntu GNU --with-hdf4
ubu_icc Ubuntu Intel --with-hdf4

ubu_deb** Ubuntu - -

* Operation system which GDAL installed.

® Compiler used to compile GDAL. GNU and Intel indicate GNU and Intel compiler respectively.

¢ Configuration options used when configuring GDAL.

* GDAL installed by RPM package manager.

** GDAL installed by Debian Package. GDAL version was 2.1.0 for the Debian package.
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Fig. 4. The wall clock time to read 2-D variables contained within a MODO7 product data
file in HDF using the readGDAL_HDF tool. The tool was built linking agianst the GDAL
compiled under different operating systems, distribution package, compilers, and configuration.
ubuntu and suse indicate Ubuntu and OpenSUSE operating systems, respectively. gec and icc
represent GNU and Inter compilers, respectively. Deb and rpm represent the GDAL package
distributed by Ubuntu and OpenSUSE, respectively. nohdf4 denotes the --with-hdf4=no option

for the compiler.
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Fig. 5. The wall clock time to read 3-D variables contained within a MODO7 product data
file in HDF using the readGDAL _HDF tool. The tool was built linking agianst the GDAL
compiled under different operating systems, distribution package, compilers, and configuration.
ubuntu and suse indicate Ubuntu and OpenSUSE operating systems, respectively. gcc and icc
represent GNU and Inter compilers, respectively. Deb and rpm represent the GDAL package
distributed by Ubuntu and OpenSUSE, respectively. nohdf4 denotes the --with-hdf4=no option

for the compiler.
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