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Exporting DBMSs on the Web
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Overview

* Query Set Specification Language (QSSL)

— Describes Parameterized Tree Pattern (TP) Queries
» Data Services

— Web Services for Query Capabilities

» Forms & Reports for Semistructured Data
— The QURSED system

» Authoring Interfaces



Motivation for QSSL

» Web Services published as function signatures:
— Fixed number of input and output parameters
— Do not capture the functionality of databases

- Large number of web services needed
— One function signature for every parameterized query

— Do not capture the semantic connections the available
functions have with each other and with the underlying
databases

e JDBC Interfaces

— All possible queries
— Difficult to export schema information



Query Set Specification Language

Goals * Any combination of the following

conditions on:
lights — the name of the airline company

airline + - the origin and destination of one or
name more flights (optional)

flight *

from - d day Of the Week

to — the origin of zero or more legs
day + (optional)

leg+

from — the destination of zero or more legs
to (optional)

alreraft? — the aircraft used for zero or more
legs (optional)
» The queries may return “airline”
or “flight” elements




Query Set Specification Language

Query Language

*» Tree Pattern Queries:

— Acyclic XPath expressions consisting
of:

— node tests

— child axis '/’

— descendant axis ‘//’

— predicates ‘[]’
— Widely used in current applications
— Building blocks of XQuery

— Excellent visual paradigm for GUIs

flights

airline

name ='‘Delta’
flight
from=‘JFK’
to =‘LAX'
day = ‘MON’
leg

to =‘LAS’

flights/airline[name='Delta’]/flight[from="JFK’] [to='LAX’'] [day="MON’] [leg[to="LAS’]]



Query Set Specification Language

Query Set Specification

* flights
airline —Lw_a‘lrllne
name=#1 name =#1
flight —_— flight
from=#2 from

to =#3 to

day =#4 day =#4
. T_ljg Tg
> f to=#6 ’ to

T_f‘light
day =#7




Query Set Specification Language

Query Set Specification

flights

airline +

name
flight *
from
to

day +
leg+
from

to

aircraft?

flights

S

e
S

Ja

s
s
S
e
S

airline
name=#1

flight +

from=#2
2

to =#3 - »

day=#4

leg *
from=#5 ?
to=#6 ?

alrcraft =#7 ?

fi—»

fi—»

fé—»

ﬁ—»

fé—»

J%—»

ﬁ—»
J%—»

fé—»

flights
‘///I\giifine
B St

® name=#1

N
77 e fi *

4

® from=4#2
® to=#3

® day=#4
leg
fr? f3 ? fo ?
® from=#5
® to=#6

® aircraft=#7

Similar to extended context-free grammars



Query Set Specification Language

B
Recursive XML Schemas

A T familyTree ’ familyTree

i —:—Flﬁ person : person
? A i———. name=#1 name =#1
? B E—. place=#2 place =#2
?f ﬂ——nﬁ spouse ? D spouse
? i—. name=#3
? 5 i—. place=#4
? S ﬂ——u?t:hildren, children
* E—.Eerso,, person

person

spouse
name =#5

place =#6



Query Set Specification Language

B |
Recursive XML Schemas
A ® familyTree fi— . familyTree
PR ¢/
: fHh— person
) i—. name=#1 ? /I ‘\\\
: fi? fi? @f?
fa L —@ place=#2 ?
I » f;— ® name=#1
fs ----@ spouse ?
| fi— ®place=#2
f6 —® name=#3 ?
i fs— Spouse
1 —@ place=#4 ? /I RN
i : fo ? f? ®f?
fs ----@® children ?
E Jo— ® name=#3
|____.ﬁ %

f,—> ® place=#4

f8—> ® children
6f2 *

o QSS of fixed size



Data Services

View
ML Schem

Input Message |«

Output Message

o Data Service = WSDL + QSS
* A QSS deployed as a web service
o Exports the XML Schema of an XML view

 Connects the WSDL calls with the underlying
database

» Receives queries that are encoded by QSS
o Explicit relationship between input and output



Data Services

Input Message

TPX L
View
Input Message Type
Data Data QSSX

Source Service

Output Message Type
XML Schema _

Output Message
XML

L=

* QSS is translated to XML Schema (QSSX)
o TP queries that are encoded as XML (TPX)
* Query result is described by an XML Schema




Data Services

Reasoning

1. Membership of a query in a data service
2. Subsumption of data services

3. Totality of a data service

4. Overlap of data services

e These problems (except 1) are undecidable for
context-free grammars

* QSS can be translated to an equivalent top-
down nondeterministic unranked tree
automaton

e Problems become decidable



Future Work

Capability-Based Rewriting

Candidate Containing

Rewriting Queries Plan Result Execution
Processor Processor | =I5 E G, Engine

Query

User Query
TPX

Service

Data

Source

e Capability-based rewriting problem
— Partial rewritings

Query Result
XML



Data Services

Authoring Interface

™ ssx Editor - (flights.qxl)

Fil=  Acton
Nz =l
Selected Element Information:
- [JEST Foat
—. [ fights bz
. Qe
= airline Tune:
[] name = #0 sReE:
—|-[] Hlight Fragments:
E:D = #1112 I ame | kultiplicity | Fragment Caolar i
rom =
fl 1
D day = #3 f2 1
= D- f3 +
[Jto=#4 ;g !
[ fom = #5 E : e
aicralf = #8 f7 ?
D 1] 2 !
Mew Fragment | Edit Fragment ‘ [relete Fragment
Fragment Elements:
M arne | O perator | Walue |
aircraft = H#E
Bind % alue to Element Delete Fragment Element




Query Forms and Reports

Requirements

e Handle semistructureness
- Powerful query forms and reports

*» Be declarative
— Separate logic from presentation

» Visual interface for the developer
— Programming should NOT be a requirement




Query Forms and Reports

a Query Form and Report Pages - Microsoft Internet Explorer

J File Edit ‘jew Fawvorites Tools Help

Previous 10

General
Mo preference mm
B alluff
Manufacturer Baumer |g|| x| |g|| |
Turck NEM&1 Cylindrical
Sensing Distance |6 [ mm BC 3-M12-ANEX | NEMAS 6.0 mm
Protection Rating 1| Mo preference NEM&4 15 smoath
Protection Rating 2| Mo preference Cylindrical
i to
L Leralli I ! Turck BC 3-M12-8P6% | NEMAS 6.0 mm
Temperature |.:u,: |
: 19 Srmooth
Mechanical — |
_ ectangular
Body Type |N|:| preference ;l o~ =) y NEMA3 J
. . g Turc BC 5-003-AMEXZ 7.0 min mm [—
Lirnension IEIII |rr|rn =l g = NEM&4
. . 14 Q
Cirnension |4III
MHEMSS Fectangular
Turck BC S-008-APE=2( MEMAG sl min mim
Results/page | 10 e
Sort By Options 10 33
Sensing Distance Rectangular
Turck BC 5-518-AM4x 10.0 mm mm
15 10
MEMAL RFectangular
T
N ™ ‘;' Tl P E_S19_ADAY FIFEMA2 1Mn & i Fry | ey LI
|_|_|E.EJI My Compuker 5




Query Forms and Reports

QURSED Approach

HTML

(]
End-User

XML
Schema

XML Schema-driven

Declarative!

— Separation of content &
presentation

Editor

— Visual actions to declarative
specifications

— Automatic construction of
report pages

Query Set Specification (QSS)

- Large set of parameterized
queries

— Compact representation
Engine

— Automatic query formulation
— Direct result construction




Developing Query Forms from
the XML Schema

_loix

J File Edit “iew Favorites  Tool **

B, |

[y SensorsProximity.xsd :

(=) ] sensors
 E) [ manufacturer +
¢ B[] 550 General
@ B[ name
%‘ @plﬂmguégJ' [Manufacturer E'E I N
& &) [ part_number M Turck
[limage ? Sensing Distance

Protection Rating

©9
ﬂ.EI.B
C]

[ sensing_distance

@
gm body type

EE o
¢ [E) é eylindrical
?

@ [E] [l diarneter

pfechanical

EL Thaweh stle . Body Twno g Fectangular
& E)[] rectangular HEM mmo
& %Iéb . / WA II‘I‘II‘I‘I LI
& &) [ ] width
@ @l_prntectmn ratings / Results/page [10 =l
& &) [ Nprotection_rating ¥ P g
& &) [ |protection_rating SErE 2 UBIBrE

Sensing Distance j|DE5C |
DESC-Manufacturer
] =1

e

@ l_ l_ |EQ_JI My Cormpuker i




SensorsProximity.xsd

Developing Reports from the

XML Schema

J File Edit ‘ew Favorites Tools  Help

a C:'Documents and Settings' Administrator. ALEXANDROS Desktop' examp

I
(e)
¥

[_] sensors
) [ manufacturer +
9 B[ sEa mm
¢ L‘.JI faby [a1 =] =
@ E ] product + MEM&1 Cylindrical
? % | SEQ BC 3-M12-ANEg] MEMASZ y mm
o ; MEM 15 Smooth
2 f ': Cylindrical
-M1Z2-APGEN MNEM&S 6.0 mm
19 Smooth
MEMAT Rectangular
BC 5-003-aMNGxX2 _____LIJ———V mm mm
|t | 14 g
MEMAS Rectangular
] reetangular BC 5-Q0B-4P6x2[ NEMAS 75 mm mm
©- @ [_] height MEM&11 10 35
E)T =) D_ width Rectangular
@:_ﬁ h Turck BC 5-518-AMN4x 10.0 mm mm
15 10 |+
|@ |_|_|E.EJI My Compuker v

MNext 10

Previous 10




QURSED Editor

Building Query/Visual Association

2] Editor
File View Action Deploy Help

=101 %]

0| = [ 7
Build Report| |Deploy

2 |Hew | Open| Save

Condition Fragment List

-Data Source(s)

3 SensorsProximity.xsd

_ () QueryForm | ‘D) Report |

ondition Fragments

E) ] sensors
@ E) [ manufacturer +
P EB[ IsEQ

E) [ sensing N
@ E]) [ body_type
@ E) [ protection_ratifg

@ E] protection_rativg

Q-
% E)[ protection_rating ™
Q@
@ [E]) ] operating_temp

18]

W manufacturer_name

protection_rating_1

protection_rating_2

Dependencies

| I |

| Condition Fragmert ID

[F Expression Editor

rm Control

Comparison

B Predicate

~

| OK || Cancel |

/

lsensorsimanufacturernames{X| (= = 5[

r@ Query Form Page | L)

|E it
(|9 @ body

@ [E] form

L selact
@ @& name
) man_name_select|
@ [E] option
@ [E] option
CJ Baumer
@ [E] option
L] Turck

CJ prot_rating_1_select
@ [E) option
@ [E] option
L) MEMAZ
& [E] option
@ [E) celect
2 @& name
0] prot_rating_2_select
@ [E] option
L MERMA1

&= [E] nntinn




QURSED Editor

Building Reports

=101 ]

H 1 Editor

File View Action Deploy Help

B = B 2
Hew | Open|Save | |Build Report| |Deploy

rData Source(s)

Report |

Template Report Page

A[E i

[3 SensorsProximity.xsd rElement Mappings ]
1) sensors Source Target IE=TINE R &) body
@ ?%rgnumcturEH Ll _ranyfarturerinarnet™ 0 tabl a a9 Eltahl
_| SEQ E|tr
% E)V name L. fpart_nurnber™ >|Qt oup B ADD . @ @ name
O vz 0. dproductimage® lOime : T table_row._1
¢ E] plr__ll:lduch OO =T =4 T S =t Lz o e oy o U ) o -
= BEQ iarratar =] - -
¥ E]) vl part_nurmber 1 —= : r* — el 2 : ? @ name
0[] = i| rGroupBy Mappings : ] table_cell_1
E1 ¥ image 7 : Source Target =] ¢ Bl
Sensorsimanufacturer able_row_ =
_ imanufacturer & [E)tahl 1 - ? BEtable
B[ sEQ ]| irnanufactureriprod. . | S E)tahle_row_2 ¢ %ltr@ —
@ [E) [V sensing_distance (E) siproductimager B |E])|img_1 @ table_row 2
[l = ]| ihody_typedeylindrical | & E)table_row_3 o Eid -
J blgd‘f_t‘me b Bl thadyw tenafractanon D0 FEltahla rowee A Iv ? @ name
_IOR 3 i
% E] [l cylindrical | [ SortBy Mappings ) table_cell_2
Elements ¢ B[ sEQ ; [ | Source [ | Target k=] ¢ Eltd
% E] v diameter = ¢ Elimg
to Appear lE fod ~ ¢ @ name
¥l harrel_style i
(0] )] Report ?E QM- ki 0 irng_1
@ E] v rectangular -
q 3




More Features

e Structural disjunction

» Dependencies

o Sort-by options

e Template-driven construction of report pages

e Report customization

* Dynamic projection

* Online demo:
http://www.db.ucsd.edu/qursed/



http://www.db.ucsd.edu/qursed/
http://www.db.ucsd.edu/qursed/

Related work

% e Data intensive Web site

End-User

generators
— Strudel

— Forms as functions on
edges/links

— Araneus

GRAPH Web Site — Autoweb
Content
and Structure

Presentation__|
Templates

Semistructured |
Queries

................... : o Declarative

E(I\_’Iediated) » Separation of content,
jV'eW structure and presentation

____________

SEMISTRUCTURED



Related work

» Web-based Form and Report Generators
- Macromedia Ultradev, Coldfusion, Microsoft Visual InterDev
— Excellent for flat uniform relational tables
— Visual query formulation paradigm allows the specification of
projections, sort-bys, simple conditions
- However, the development of form and report pages for
semistructured data requires substantial programming effort

» Visual Querying Interfaces
- EquiX, BBQ, VQBD, Lorel’s DataGuide-driven GUI, PESTO

- Excellent visual paradigm for the formulation of fairly
complex queries

— The goal is the development of a query or a query template

- User needs to be familiar with database models and schemas



Questions and Answers




Query Set Specification Language

Example Derivation

o f = flights = flights = flights
airline airline airline
£ £+ flight

2
name=#1

= flights

airline

from=#2 to=#3 day=#4

to =#6



Related Work

Capability-Based Rewriting

o Capabilities described as binding patterns
— Adornments on view attributes
— Negative approach

» Expansions of Datalog programs
— Recursive programs = Infinite queries
— Positive approach

o Capability-based rewriting problem
— Total rewritings only



QURSED System Architecture

X

Web Designer

X

Developer

Query Form
Page

(Optional)
XHTML
Template
Report Page

(Optional)
Custom
Predicates
XML
Schema

End—UseT\

Query Set
Specification

Query Form
Page

Query/Visual
Association

XQuery

. XML/XHTML
Expressions
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