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Transducer-Based Processing:
On-the-Fly & Minimal Memory
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XQuery Subset

Path Expressions
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Comparison of XSM against State
Automata & Transducers

State Automata Transducers XSM

= Do not construct = Finite alphabets = Unbounded

= Do not store m State is th alphabet

—intermediate —only memory = Buffers
results = No reset o{ m Pointer reset

m Sufficient for iInput pointers
XPath only
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XSM Network
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From XQuerieg to XSM Networks:
Non-FLWR Expressions
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From XQueries to XéM Networks:
FLWRs without Free Variables

for $X in
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From XQueries to XéM Networks:
FLWRSs with Free Variables
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Composition Merges Two XSMs
Into One
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XSM Composition:

11

Emulates Producer-
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Naive Compoéition
M, M,

L|J(C2) = _IAE( ) HE —IAE( )
= "no shared read-pointer r.of g, is At End”
- = (M, 0 M,)

I—

if Y(q,)

e if = 4(qy)




Smart Composition

m Normalization Assumptions:
= #( read-pointers-into-shared-buffer(qg,) ) < 1
= Atomic actions only

m Basic idea:

= avoid runtime tests ("At-End”) whenever

outcome can be determined at compile-

m Different "modes”:
= go: consumer M, proceeds (full buffer)
m producer M, proceeds (empty buffer)
= _may be consumer can follow immediately
= ae: do runtime check AE:




Smart Composition:  Case (shared
buffer is empty)

M, M,

H - @

Case

M, does not wait
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A, does not

write to the
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Smart Composiiion: Producer fills
buffer

Case Transition inserted

If A, writes token

to the shared 121A15
buffer and M,
consumes token

If A, writes to the
shared buffer, but
M, doesn’t
advance its read

ypointer

‘ »
rCombination of Combination of
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Smart Composition: go - ae -

® In go mode

if A, advances the
read pointer into

shared buffer

if A, does not advance
read pointer into

shared buffer




Smart Composition: gA - ae -

m In ae mode: Insert transitions
possible ...

for M, step if

(W AE(ND 1A, @ \ ifo,; A, has a read
4 ae’ / \ af from the shared buffer

$21A; If @, ; A, has no read
from the shared buffer




Smart Composition: g

= AND transitions corresponding to M, step ...

( e AE(r)d ,[A

if A; has one write
into the shared buffer

: if A, has more than
one write into the
shared buffer

AE(r)d ,]|A if A, has no write
into the shared buffer




Performance ?atapjint
(Transformation Query on DBLP)
Data] Xalan| XSM| XSMC
Size (ms) Java
(KB) |
4 663] 266 30
5000 7031| 2360 312
20000 102710 8266| 1156
80000 32078| 4640

A 4




Conclusions & Future Work

m Novel query processor model
m Success in filtering & transformation

m o be extended for joins & aggregations
s Memory footprint questions

= Facilitated by model's simplicity




Related Work

m Relational Data Streams & Sequence
Data Models

m Pipelined Join Operators

m Aggregates & Approximations
m Fast XPath on streams

s Memory requirements of validating XML




Smart Composition: go - ae -

N mode: execut

if A, does not advance
shared write pointer

if A, does advance
shared write pointer

if A, advances
shared read pointer

if A, does not advance
shared read pointer




