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O
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Part I: M
aking the case for using

abstract syntax trees as a m
obile code

distribution form
at

Part II: Toplevel overview of how we
com

press abstract syntax trees
Part III: Future work, work in
progress, wild proposals
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M
obile Code
M

obile code is the platform
D

esirable properties:
Platform

 independent
Safe to execute
Com

pact
Short start up tim

e
Tam

per proof encoding
A

m
enable for optim

ization
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M
obile Code Infrastructure

Code producers and consum
ers

Producers distribute m
obile code as

com
pressed abstract syntax trees

Consum
ers decom

press and com
pile

them
 for specific target

Com
pression allowed to be com

putation
intensive - one tim

e effort at
producer’s end
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W
hy A

bstract Syntax Trees?
H

igh level portable representation
Com

presses well
Easy to optim

ize for specific targets
Easy to reason about language level
properties (type safety etc.)
Protection from

 low-level (bytecode)
attacks
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Safety of abstract syntax trees
Goal: safety by construction
Guarantees provided:

A
dherence to abstract gram

m
ar of

language
Lexical scoping enforced as part of
encoding
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Genericity
A

ST fram
ework param

eterized by
abstract gram

m
ar of language

W
orks with new language sim

ply by
specifying its gram

m
ar

Currently: Java and O
beron
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W
hy com

press?
Com

pactness is increasingly an issue:
Lim

ited bandwidth networks (wireless)
Storage requirem

ents (e.g. em
bedded

system
s)

Processors m
uch faster than

disks/network – so com
pression gives

net gain in perform
ance



Interm
ediate Representation Engineering, 2001

U
niversity of California, Irvine

Com
pression O

verview
Parsing: get A

ST from
 source

Serialize: get stream
 of sym

bols from
A

S
T

M
odeling: use context and abstract

gram
m

ar to build predictive statistical
m

odel
Coding: use arithm

etic coding with
m

odel
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Status and Results
Com

pressor/decom
pressor Prototype in Python

Com
pletely generic – can be used with any abstract

gram
m

ar
H

ave im
plem

ented the Java abstract gram
m

ar
W

orks with single Java source files as well as entire
packages.

M
ain com

parison with Pugh’s results for Java
bytecode com

pression
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Results : Classes
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ll sizes in bytes.

C
om

pared w
ith Pugh’s Java bytecode com

pressor
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Results: A
rchives
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• C
om

pressed A
ST

s are 5-50%
 sm

aller than P
ugh.

• 3-8 tim
es sm

aller than uncom
pressed class and JA

R
 files

C
om

pressed collections of classes. A
ll sizes in bytes.
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Future W
ork

Com
pression

Explore other PPM
 m

odels for getting
probabilities

W
ell form

edness – safety by construction
Statically encode sem

antic constraints

A
nnotations with the A

ST
hard to com

pute, but easy to verify
A

id optim
ization at target site
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W
ell-form

edness
Statically enforce sem

antic properties as
part of encoding

Illegal program
s cannot be expressed

Goal: reduce, and ultim
ately elim

inate costly
verification phase
E.g. for now, we do lexical scoping

In the future: type safety…

W
ell form

edness fi
 better com

pression
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Transporting A
nnotations

Shift com
puting burden from

 consum
er

to producer
Transport hard to com

pute, easy to
verify annotations

Results of escape analysis
PCC proofs…
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Conclusion

A
bstract syntax trees viable as a m

obile
code form

at
Can be highly com

pressed
Java archives by factor of 3-8
5-50%

 better than Java bytecode specific
com

pression by Pugh

W
orking on well-form

edness and
transporting annotations


