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An Implementation Method of Stackable Generic Filter File Objects

Using External Programs and Caching

YASUSHI SHINJOt

Object-stacking is a model for structuring object-based systems. In this model, a layer of
objects with a uniform interface is constructed, and the functions of these objects are in-
tegrated. This paper describes an implementation method of filter file objects that provide
filtering functions based on the object-stacking model. Filtering means processing of input
data and writing results, such as translation of characters, selection of lines, and sorting. The
first feature of the implementation method of the filter objects is the use of external filter
programs. This method makes it possible to provide several kinds of user-defined filtering
functions by a single server. The second feature is the use of a caching technique. Caching
makes it possible to improve performance and simplify the implementation of the filter objects.

This paper also shows the performance of the implemented filter file objects.
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stat_t create( in oid_t lowers[],
in option_t options, out oid_t newobjs[])

02 0000O0O0O0ODOODOODOOUOOObOObDOoOoO
Fig.2 The interface of the object creation procedure.

stat_t read( in oid_t file, in int offset,
in int icount, out char buf[],

out int ocount );

03 0000000DOO0oO0oO0oODoOOoOOODOoOooDOoDD
oooo
Fig.3 The interface of the read procedure for file objects.
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Fig.4 The creation of the cache by the external filter
command (cache is invalid).
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Fig.5 The use of the cache (cache is valid).
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stat_t read( in oid_t file,
in int offset, in int icount,

out char buf[], out int ocount )

object = fetch( file );

if ( !'is_cache_valid(object) )
cache_renew(object) ;

status = read(object->cache, offset,
icount, buf, ocount ); /* RPC */

free( object );

return( status );

cache_renew( object_t object )
{
if ( exists(object->cache) )
delete( object->cache );
object->cache = file_create(
base_file_server_for_caching );
filter_process_create( object->command,
&pipe_output, &pipe_input );
lwp_create( lower_to_pipe,
object->lower, pipe_output );
pipe_to_cache( pipe_input,
object->cache );

}
06 0O00O0O0DODOOOOOOOOOODOODOOOODOO
ooooooo
Fig.6 The algorithms that are used in the stackable
filter file object.
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Table 1 The measured round trip times of the RPC in

the experimental environment.

arguments (bytes)  results (bytes) | times (m sec)
0 0 0.17
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Table 2 The measured execution and response times of
the stackable filter file objects (character transla-
tion, sorting, compression, and text encoding).

object size cache valid cache invalid

(KB) | resp exec  resp exec

basel 80 0.8 5.3 - -
tr/basel 80 1.7 11 55 65
sort/tr/basel 80 6 16 250 260
base2 380 0.8 24 - -
Z/base2 17 1.7 4.0 124 127
uue/Z/base2 23 2.5 5.9 176 179

resp: response time, exec: execution time, times are in

milliseconds.
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Fig.7 The response and execution times according to the
number of stackable filter file objects.
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