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Materialized Views

Complex results materialized in order to speed up
gueries that depend on these results

Increasingly being supported by commercial
database systems (e.g. Oracle8i)

Crucial in data warehousing environments



Materialized View Maintenance

As underlying data changes, the materialized views
need to be refreshed

Efficient view maintenance crucial!
Need to provide ugo-date query responses growing

Amount of data added to data warehouses
Increasing

Maintenance time window shrinking



Focus

Efficient techniques for maintenance sé®f
materialized views (MVs) by

Transient materialization of common subexpressic
(CSES)

Selection of additional MVs

Computation of the best maintenance policy and
plan for each MV



Transient Materialization of Common
Subexpressions

CSEs materialized to reduce maintenance cost by
sharing computation, disposed after use

Motivated by Blakeley et al. [SIGMODS86], Ross et a
[SIGMOD96]

Huge search space; considered impractical
Earlier work by Sellis [TODS88]

Efficient heuristic algorithms proposed by Roy et al.
[SIGMODOQO]



Selection of Additional MVs

Additional views materialized permanently to reduce
the overallmaintenance cost

Motivated by Ross et al. [SIGMOD96]
restricted to incremental maintenance only
do not consider transient materialization

MV selection in general addressed in Roussopolou:
[TODS82], Agrawal et al. [VLDBOO]



Best Maintenance Policy and Plan
Computation

For each MV,

Determine the best maintenance policy (incrementa
or recomputation)

Find the corresponding best plan

Earlier work by Vista [EDBT98]

Does not take into account transient materialization of CS|
or presence of other MVs

Current systems need manual specification of the
maintenance policy



Contribution

A framework that consolidates the choice of
CSEs to be transiently materialized
Additional MVs
Best maintenance plan (incremental/recomputatic

Integrated with a state of the art query optimizer
(Volcano [ICDE93])
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Approach

Setting up the search space of maintenance pla
Best maintenance plan computation
Transient/Permanent materialized view selectior



Approach

Best maintenance plan computation
Transient/Permanent materialized view selectior



Setting Up the Maintenance Plan

- Space

i The Query DAG representation for recomputation
plans

4 Incorporating incremental plans



Representation of tiitecomputation

Plan Space
_

AND/OR Query DAG

Equivalence Class / ' ' \
>< >

(OR node) > ><
>< \r _/|
Operation
(AND node) '

>< >< >

Best Plan

' \/>><\/

Additionally incorporates subsumption derivations
Details in Roy et al. [SIGMODOO]



Incremental Plans:
Propagation Based Differential Generation

Differentials propagated one at a time

For each differential dR

Start at dR and compute node differentials bottqmn
along the oObest pland I n &

Differential of a node computed as a function of its inputs
and their differentials

e.g. d(EE) = E dE U EdE U dEdE, where dE
differential of Ewrt dR

Refresh the relation R and the affected MVs wrt dR by
merging with the differentials computed as above

Ross et al. [SIGMOD96]



Incorporating Incremental Plans:
Propagation Based Differential Generation
_
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