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Generic X-View (GX-View)

Relational DB as an XML Document

MyCompany
MyCompany — Orders*

attl
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att1  att2 ... att1  att2 ... L v
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v v v v
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e The root of the XML document is the name of the RDB

e Tuples are represented as subtrees, that contain attributes

and values, and are labeled after the the relation they
belong to



X-Views

Custom view for Relational DB

MyCompany MyCompany

Orders*

— attl
Ly

— att2

L v

Orders Orders ...

attli att2 Customers... Products...

v v attl ... att1 ...

| | — Customers*
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e The mediator engineer would like to choose a custom view
of the RDB, other than the generic one, which would make
more sense to the mediator’s client and would represent
better the semantics of the relational schema

e The client may use the DTD of this XML representation to
construct a query via BBQ



X-Views (cont.)

X-Viewer

Get Database GZZ??;Z )c()l;/”‘ XML View of
RDBMS Catalog Catalo XViewer =~ —p  RDBMS
Information g (in DTD form)
Information

The X-Viewer is the tool that generates possible XViews
(DTDs) to the mediator engineer when the following three
methods are applied to the relational schema:

e MaxIndegree: The relation which has the highest incoming

edges (mostly referenced) is chosen as the starting
relation.

e Zerolndegree: The relation which has no incoming edges
(many N:M relationships) is chosen as the starting relation

e User Defined: The user enters the name of the relation to
start with as a parameter




Architecture for RDB Wrapper

The Role of the Assistant Mediator

e Modular architecture

XMAS q“e”q'; XML doc leverages mediator
S— = e - technology
A e ASS|§tant ! _
| . Mediator .o GX-View wrapper supports

queries against the GXView

G)‘(_View e Assistant mediator translates

i_g_q._s_y\_,@_p_pg_r ______ Wrapper | a query g’ against an XView
to a query g” against the
Relational GXView

Source

e The XView definition is
imported to the assistant
mediator



Query Processing by GX-View
Wrapper

Translating XMAS queries to SQL

o GX-View wrapper accepts only the body part of a XMAS

query
e Example: The body of the view definition in XMAS
algebraic form for the above XView is the following:

joingporp, sp0

joingcotp, scip

get D$O,(|)id.7— >$01D
getDso,poid. - >$POD
get D$O,cc|)id._— >$COTD get D$C,<|:id _->$CID getDgp ,pl)id._- >$PID

getD$DB,Orders—>$O getD$DB,Customers—>$C getD$DB,Products—>$P

getsrcurl— >$DB

The list of bindings that this body produces are generated

from the following SQL query:

SELECT *
FROM Orders AS $0, Customers AS $C, Products AS $P
WHERE coid = cid AND poid = pid



Query Processing by GX-View

Wrapper (cont.)

Translating XMAS queries to SQL

e In general, GX-View wrapper accepts XMAS queries which
conform the query pattern below:

SeleCt|$Vij=$Vik

"
SeIeCt$Vij=constant
getDgri ,lattrj._— S$Vij
-
get D$Ri,a|ttr1 L ->$Vil

getD$DB,rr|a|ationN->$RN

getD$DB,rFlation1—>$R1
-/

getsrcurl— >$DB

<

|,.|..,$Rk,Vij,...,VikJ SELECT clause

selection-join
conditions
WHERE clause

value level
SELECT clause

tuple level
FROM clause

The list of bindings for this
query pattern can produced by
executing the the following SQL
query:

SELECT $Ri.*, ..., $RK, Vij, ..., Vik

FROM relation1l AS $R1, ..., relation2 AS $R2
WHERE Vij = constant AND ... AND Vij = Vik
The project operator on top
eliminates the (local) variables
not needed in the rest of the
XMAS query



Future Directions

Constructing Results for the
Lean XML Fragment/LXP Protocol

Lazy Mediator

DOM-VXD results:
navigations: d,r,f node-ids/labels

Buffer

Component

LXP requests:

fillCholl[...]) open XML trees

GX-View
Wrapper
SQL queries i T tuples

Relational
Source

e The lazy mediator uses a buffer

component to handle the different
granularities of the sources

The LXP protocol is used to extract
(groups of) XML elements from the
sources as needed from the DOM
commands

The fill request causes the GX-View
wrapper to produce a list of
bindings from a predefined number
of tuples, and send them to the
buffer in XML format
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MIX Architecture

N O O O 0 ]
Virtual XML Document/VXD Architecture
BBQ User XML .
L Interface ApIication_ o ) The med|at0r
user navigations client DOM navigations
virtualXMLview\’:::___l_:__[__::::) \:::'_[__:____J'_::::: virtual XML view Composes the
.results results - C||ent’S query Wlth
e SRR B s the view definition

results

source navigations and produces an
HTML-XML OODB-XML algebraic plan

Wrapper Wrapper .

e Queries are
executed against
the wrappers
e Client gets back a virtual answer document
e Client uses navigation commands to browse the document

e C(Client’s navigation commands are translated to source
commands in order to retrieve the requested data

source navigations

RDB-XML
Wrapper




XMAS Algebra

Query Language for XML data

An XML QL operator takes as input a list of bindings(trees)
for various element variables and produces a new one

e getDescendants, .....,: Extracts the children of variable e

using the general path expression re and binds them to
variable ch

e groupBy,.i uausit Groups bindings of variable u by

bindings of u1,...,uk and / is the label of the resulting list

e concatenate, , .,: Concatenates the bindings for variables
x and y and binds them to variable z

e createElement,,. «4.-.: FOr each binding of ch it outputs a
new element labeled /label and binds it to variable e

e orderBy,, ..: Orders by bindings of x1,...,xk
e Relational select, project, union, join and anti semi-join




Query Processing by Mediator

Rewriting Rules

Mediator’s optimizer must be provided with a set of
rewriting rules in order to be able to produce a plan that
conforms the query pattern supported by the relational
wrapper. These rules have the following form:

lXMLquery e Normalization of general path
expressions in operators
Mediator

e Joins involving one source must
«_Rewriting rules for be expressed as selections

relational wrapper

Optimization

e Operators supported by the
wrapper must pass below
/\ operators that are not (e.qg. join

under groupBy)

Wrappers



