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IntroductionIntroduction

EPIC Lite scheme [1] is experimentally implemented on University
of Split, FESB Split

the experience gained for the offline phase will be presented, and
improvements proposed

given improvements are related to decreasing time and memory
consumption in offline phase, and have no impact on compression
ratio
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EPICEPIC Lite Lite

provides protocol independent specification system for header
compression under ROHC [2] framework

usage is expected in the wireless network area, where error rates
and round trip times are high

includes a simple human readable profile language [3], used to
describe header properties in high-level manner

profile assigns one or more compression methods to each field in
the protocol stack to be compressed
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Example of profile writingExample of profile writing

Header = Field_A
new_rule
Field_C

Field_A = STATIC(90%) | IRREGULAR(2,10%)
new_rule = Field_B1

Field_B2

Field_B1 = STATIC(100%)
Field_B2 = VALUE(4,1,80%) | VALUE(4,0,20%)
Field_C = STATIC(70%) | LSB(8,-1,15%) | LSB(16,1,15%)
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EPICEPIC Lite Lite two phases two phases

Offline phase - converts the input profile into one or more sets of
compressed header formats. It is run once. Results are stored at
compressor and decompressor.

Online phase - repeated for each packet in the stream. Provides
mechanism which apply appropriate encoding method to each
header field.
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Offline phaseOffline phase

profile provides multiple header formats for a protocol stack, depending
on the choice of toolbox encoding methods for all fields

each format has a different probability (calculated as product of basic
probabilities)

offline computes only max_formats most probable header formats to be
kept and assigns them appropriate indicator flags based on Huffman
coding

indicator flags are in online phase put in front of compressed header to
communicate to the decompressor which header format had been used
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FESB’sFESB’s offline phase offline phase
Header = Field_A

new_rule
Field_C

Field_A = STATIC(90%) | IRREGULAR(2,10%)
new_rule = Field_B1

Field_B2

Field_B1 = STATIC(100%)
Field_B2 = VALUE(4,1,80%) | VALUE(4,0,20%)
Field_C = STATIC(70%) | LSB(8,-1,15%) | LSB(16,1,15%)

provides extra functionality→
transforms tree-structured
profile to linear form [4]

IRREGULAR(2,10%)

STATIC(90%) STATIC(100%)

VALUE(4,0,20%)

VALUE(4,1,80%)

LSB(8,-1,15%)

STATIC(70%)

LSB(16,-1,15%)
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BenifitsBenifits from linear profile from linear profile

compression is, in fact, tree traversal where field is encoded only when
toolbox method is reached → inner tree nodes are redundant, consuming
memory and processing time

it’s easy to implement matching between an integer string and header
format:
1010                      IRREGULAR(2,10%)

STATIC(100%)
VALUE(4,0,20%)
STATIC(70%)

IRREGULAR(2,10%)

STATIC(90%) STATIC(100%)

VALUE(4,0,20%)

VALUE(4,1,80%)

LSB(8,-1,15%)

STATIC(70%)

LSB(16,-1,15%)

00
1

0
1

0
1
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Computing Computing max_formatsmax_formats formats formats

tree-recursive algorithm [1]

each step involves list of items
computed in earlier step (for
lower depth branch)

when new list exceeds the
max_formats number, all items
with the probability lower then
last item probability are discarded

Header

Field_A

new_rule

Field_C

STATIC(90%)|IRREGULAR(2,10%)

Field_B1

Field_B2

STATIC(100%)

VALUE(4,1,80%)|VALUE(4,0,20%)

STATIC(70%)|LSB(8,-1,15%)|LSB(16,-1,15%)
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Why descending order?Why descending order?

To decrease the number of operations since:

to compute first max_formats items, it is necessery to have
probability-based descending sorted lists of items

lists are kept in ascending order by [1] → they must be reversed
to descending order before discarding procedure which is called at
each step  → unnecessery swapping operations

items enter the lists in the order they where written in the profile
(dominantly in probability-based descending order) → list is
already partially sorted
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Interoperability & descending sortInteroperability & descending sort

FESB’s implementation kept ascending sort for compatibility → proposal
the descending sort to enter the standard

formats derived by sortingprob(%) ascending descending Huffman codes

0.3 1011 1012 11011111
0.3 1012 1011 11011110
1.2 1001 1002 1101110
1.2 1002 1001 1101101
1.4 1010 1010 1101100
2.7 0011 0012 110101
2.7 0012 0011 110100
5.6 1000 1000 1100

10.8 0001 0002 1011
10.8 0002 0001 1010
12.6 0010 0010 100
50.4 0000 0000 0
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Pre-processing profilePre-processing profile

Four parameters that fully describe header format:

header format identification
compressed header size (in bits)
length and
value of assigned Huffman code 

→ those information can be pre-processed on any platform and  
appended to the profile
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current_set := 0

1011 | 10 | 8 | DF
1012 | 18 | 8 | DE
... | ... | ... | ...
0000 | 0 | 1 | 0

current_set := 1

... | ... | ... | ...

Pre-processed information formatPre-processed information format
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ConclusionConclusion

linear structure of profile → to optimize online operations
(compression and decompression) → allows integer string format
representation

descending sort → to spare some item swapping → offline phase
can be less time consuming

pre-processing profile → to spare time and avoid miscalculating
formats → offline processing in terminal equipment should only
parse BNF file and appended format information to build internal
data structures
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