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I am SoichiroHidaka from National Institute of Informatics,
Japan.
I havebeenstudyingprogramtransformationsespeciallyfor
XQuery.

I had recentlyjoined a project { Linguistic Foundationfor
BidirectionalModel Transformations{ led by Prof. Hu, oneof
the organizers.
http://www.biglab.o rg/

I have(jointly) implementeda bidirectionalgraph
transformation language.

I am verypleasedto havethis opportunity to join this meeting.
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Soichiro.Hidaka's Background
Software infrastructure and performance

Jointly implementeda source-to-Ctranslator of data-parallel
C language
{ studied(long time ago) an optimization of inter-processor
communication

Studied(sometime ago) a parallel and distributed simulation
environment

Implementedan interrupt handlingmodule in a
microkernel-basedOS prototype
{ studiedoptimization of inter-processcommunication

An applicationof fusion transformation to XQuery
{ Exploring algebraic property behindthe recursionschemein
both horizontal and vertical (descendants)directions
{ Built a cost model to justify and quantify the fusion
transformation
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XQueryoptimizationbasedon rewriting

XQuery is a \functional"
query language

Expressionscan be
arbitrarily composed

How can we make surethat
our rewriting modulesalways
havepositive impacts?

query

rew rit ing
module

intermediate query

other optimizations

evaluation

DBresult
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XQueryCostModel

Performancegain of rewriting is
usuallyconductedby running
real engines

Persuasivebut applicability to
other enginesis hard to
guarantee
enginesevolve
testing many enginesare hard

Cost model for evaluation
infrastructureis necessary

Simplecost model are built and
proofs basedon the model are
conducted

rewriting 
rules

cost
reducing

cost
preserving

cost
increasing

this part 
should be 
avoided !
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BidirectionalGraphTransformation { Challenges

Treetransformation
A lot of previousworks ...
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BidirectionalGraphTransformation { Challenges

Treetransformation
A lot of previousworks ...

Graphtransformation
Congruencepoints
Cycles

How can we avoid in�nite processingof subgraphsoverand
overagain?

How can we decomposethe result of computation like union
([ ) in backward computation?

Pleasetake a look at our demo.
Issues:

Performance{ How can we avoidkeepingredundanttrace
information for backward computation?
Expressiveness{ How can we extendthe type of modi�cations
that can be propagatedback to source?
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Plan in this workshop

a tool demonstration
Unidirectional/BidirectionalUnCAL

a technicalpresentation
a short talk { (presentinga problem,or reporting an emerging
result)

performanceissue
limitation in propagatableupdate

long talk
Semanticsof bidirectional graph algebra

a small tutorial
Brief introduction to UnQL/UnCAL
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What I canshow you in this workshop

BidirectionalGraphTransformation usingUnQL/UnCAL
Working semanticsof BidirectionalUnCAL
Demonstrationof UnCAL evaluator:
unidirectionaland bidirectional(bidirectionalevaluator is not
fully functional due to performancereasons)

Small Tutorial on UnQL/UnCAL

Performanceissuesand optimization technique
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Thank you for your attention

http://research.nii.ac.jp/~hidaka/

http://www.biglab.org

Q&A
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UnCALin oneslide

Peter Buneman,Mary F. Fernandez,and Dan Suciu.
UnQL: a query languageand algebra for semistructureddata
basedon structural recursion.
VLDB Journal: Very Large Data Bases, 9(1):76{110, 2000.
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E ::= fg j f L : Eg j E [ E (* tree constructors *)
j &x := E j &y j () j E � E j E @E (* graphconstructors *)
j cycle(E) (* graphwith cycles*)
j let Var = E in E j Var j llet LabelVar = L in E (* binderand ref. *)
j if B then E elseE (* conditional*)
j rec(� (LabelVar ; Var ):E)(E) (* structural recursion*)

L ::= a j LabelVar (* label (a 2 Label) and varref *)
B ::= isempty(E) j L = L (* emptinessand comparison *)
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UnCALCompleteSyntax

E ::= fg (* empty tree *)
j f L : Eg (* singletontree *)
j f l1 : d1; : : : ; ln : dng (* syn. sugar of f l1 : d1g [ : : : [ f ln : dng *)
j E [ E (* union of two trees*)
j &x := E (* label the root node with input marker x *)
j &y (* data graphwith output marker y *)
j () (* empty data graph*)
j E � E (* disjoint union *)
j (d1; : : : ; dn) (* synt. sugar of d1 � : : : � dn *)
j E @E (* append of two data graphs*)
j cycle(E) (* data graphwith cycles*)
j Var (* variable reference*)
j if B then E elseE (* conditional*)
j rec(� (LabelVar ; Var ):E)(E) (* structural recursion*)
j let Var = E in E (* variable binding *)
j llet LabelVar = L in E (* label variable binding *)

L ::= LabelVar (* label variable reference*)
j a (* label (a 2 Label) *)
j L + L j L � L j L � L j L = L (* arithmetic operation *)
j L^L (* concatenation*)

B ::= isempty(E) (* true if valueof E is empty *)
j L = L j L < L j L > L (* comparison *)
j true j false (* booleanliteral *)
j not L j L andL j L or L (* logical expression*)
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