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TIME-SERIES DATA COMPRESSION METHOD FOR TIME
EVOLUTION SIMULATIONS

YUKI MATSUO!  YUTAKA ISHIKAWA!

Abstract: Time evolution simulations generate a large amount of data periodically to ouput results. Exist-
ing compression techniques reduce data size by utilizing the similarity among the neighboring values inside
the data that is written at one time step. In this paper, we propose t-FPC, a time-series data compression
method that adapts the existing predictor based fast floating point compression algorithm. Compared to
previous compression methods, it differs in the aspect that it compresses the intermediate result of one time
step utilizing the finite differences among the data of recent multiple time steps, instead of those inside the
data at the same time step in order to increase the compression ratio. In t-FPC, diffs are compressed with
eight kinds of bit lengths. Those are determined based on bit length distribution of diffs. Special encoding
is introduced for the two cases: one is that an element at one time step is the same as the previous time
step, and another is that all elements at one time step is completely the same as the previous time step.
Using the SCALE weather and climate model, it is shown that t-FPC achieves better processing speed and
compression ratio than other data compressors including a famous floating point compressor.
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typedef struct {
union double_uint* prev;
uint64_t* deltal3];
size_t nelm;
int state;
struct hash_entry* ht;

} struct_tfpc;

size_t compress(double* in, double* out, struct_tfpc* st);
void decompress(doublex* in, double* out, struct_tfpc* st,
int flag);
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