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Storage strategy of raster data under the distributed
computing environment
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Abstract : Traditional storage strategy of raster data cannot meet the demands of coarse-grained data processing under the distributed computing
environment and has low efficiency when dealing with calculations for gigantic raster data. A storage strategy of raster tile data was presented on the
basis of the storage characteristics of distributed file system. It also took the calculation characteristics of spatial analysis operators of map algebra
into consideration, which uses raster tile as processing unit during map and reduce stage. The storage strategy was implemented by the following
steps. Firstly raster data were divided into raster tiles. Then these tiles were compressed and organized by a special sequence in order to be
transferred to Hadoop distributed file system. Finally input and output file interfaces were re-implemented to meet the data access requirements of

map and reduce stage. The strategy was tested and verified by the distributed calculation process of local map algebra operators. Theoretical analysis

and experimental results show that this strategy can significantly improve the processing speed of space analysis operators.
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Tab.1 Metadata information

LREER KM TfEEEREL KIAVB
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xMax double x FIRZE SMEKME 8
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yMax double y Jy QR MMERIE 8
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zMax double z 7GR AEKRME 8

ColTileNum  short R FEL 2
RowTileNum  short FLRATHK 2
ColAddNum  short  FIIATCAUEESIE 2
RowAddNum  short  IRINALHGEI TR 2
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Alg. 1 Raster tile compression algorithm

Input: A:MetaData File
B:TileData File
Output ; Compressed TileData File

.
;"g\\

tileSize«— readMetaData( A)

ZipFile«— newZipFile( )

zipCount«— 0

tileListB«— getTileList( B, tileSize)

foreach B, e tileListB do
zip By« Zip(B;)
zipB, Length«— getZipB, Length( zipB, )
saveZipB;MetaData( i, zipB,;Length, zipB, )

OOO\]O\UIAU)[\)—t\%F_

zipB; Length«— zipB, Length + 8
if(zipCount + zipB,Length < 128 MB) then
writeToZipFile( zipB,, ZipFile)

—_ = =
Mo 2

zipCount + = zipB, Length

—
w

—i+1

—_
h

else

—
W

writeNoVaild ( ZipFile, 128 MB)

—_
o

zipCount«— 0
. output ZipFile and upload ZipFile to HDFS
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Alg.2  Local max MapReduce algorithm

Input:Raster Data A and B with the same resolution
Output ; Raster Data C

IR
1. RasterTILE-ZIP (A)
2. RasterTILE-ZIP (B)
In Map phase:

3. splitsListA«— getSplit(A)
4. splitsListB«— getSplit(B)
5. foreach split € {splitsListA, splitsListB}| do
6. (tileNo,zipTile)«— nextKeyValue( split)
7. tileData«— unZip( zipTile)
8. output{tileNo, tileData)

In Reduce phase:
9. foreach tileNo e tileNos  do
10.  tileNo«—tileNo
11.  tileDatalist«—tileDatal.ist
12.  resultTile«—tileDataList[ O ]
13. foreach i e tileDataList(i> =1) do
14. resultTileData«—

max ( resultTile, tileDatalList[ i ] )
15. output (tileNo, resultTileData)
16. C «— merge( resultTilesData)
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compressed data and original data
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