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Data exchange on the Web
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All members of a communlty (or industry) agree on a DTD and then
exchange data w.r.t. the DTD: e-commerce, health-care, ...

Schema-directed XML Publishing:
v mapping relational data to XML
v~ conforming to the predefined DTD
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Real-life example: insurance company and hospital

Report: hospital XML view insurance company

T (om)

Relational database R at the hospital:
Patient (SSN, name, policy#)
Visit (SSN, tname, date)

inTreatment (thame, cost)

outTreatment (tname, referral#)

Procedure (thame1, tname2) --inTreatment hierarchy

treatment
in hospital: composition hierarchy in Procedure
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Example: insurance company and hospital

DTD D predefined by the insurance company:

report —>

patient — SSN, pname, treatment, policy# V
tname, (inTreatment + outTreatment)

treatment —>

patient*

inTreatment — treatment*\

outTreatment —

referral#

Non-deterministism

Recursion




Attribute Transformation Grammar (ATG)

ATG target DTD

+
T
semantic attributes -- tuple semantic rules -- SQL

DTD: element type definitions e —» o
.= PCDATA | ¢ | el,...,ek | el+...+ek | e*

Attribute: associated with each element type e

Rules: with each e — «a; for €’ in a, define e’ = Q(e)
SQL query Q extracts data from DB
parent attribute e as a constant parameter in Q
generate e’ children of e strictly following o
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DTD-directed publishing with ATG

DTD-directed: the XML tree is constructed strictly following the
productions of a DTD

Data-driven: the choice of productions and expansion of the
XML tree (recursion) depends on the source data

report

-

patient patient 4 ¢ e patient patient

| 4
\

\
SSN name treatment policy# >

«----data-dependent

Lo :
l l tname inTreatment K
“123” “Bush” ¥

[ I ]

treatment treatment  <-- ynbounded
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Coping with source updates

= AT6-XML publishing | =

= i

|_g@source | Updates: AL l|_>

j=
database

incremental update

cached XML
AT tree T

& Problem: the underlying database may be updated constantly (4 /),

L

® Goal: update the published (materialized) XML tree in response to
L @ source changes 4/

®  Incremental approach: compute XML change A T such that
the newview T" =theoldview T + AT
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AATG - the Bud-Cut Approach

v~ Computing XML changes A T from database changes 4/ by
incrementalizing SQL queries in an ATG, e.g., delta edges:

select |IP, P.thameZ2

from A Procedure P, inTreatment IP
where P.thamel1 =[P

il

s v
.
d
-
o
-
e
L J
e
a
-
.
=
_ 9
. 9
- @
. B
. 9




Sub-Tree Property

report

.

patient patient . patient patient

QOOLOLO OO

gN hame treatment policy# gSN hame treatment policy#

l R

“123” “Byush” tname  inTreatment “234” “Cheney” tname 1NTreatment

| | ™ i |

“change of regime” treatment treatment “change of regime” treatment treatment

A A

85
o

Sub-tree Property: Given a fixed ATG and DB,

each sub-tree is uniquely determined by its root
attribute
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AATG - the Bud-Cut (Step by Step)

1. For a set of database changes, 4l, execute a fixed number of
non-recursive queries which determine direct edge changes, E-, E+

report
E- are cuts p

E+ are buds /\

(or cross edges) patient patient patient  patient

QSN name treatment policy# SSN 1Name treatment policy#

N AN .

2 ® 2. Generate the <123™Bush” thame inTreatment“234” “Cheney” thame inTreatmen

sub-trees under
» :
the buds, re-using
reatm nt treatment

® as much existing treatment
N and deleted sub-
® trees as possible

:_@ 3. Collect Garbage.
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Incremental ATG Evaluation

v Advanced features:

— Incorporating ATG optimizations (partitioning,
materialization), and overlapping the cut- and bud- phases.
Supporting lazy evaluation and parallel processing.
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