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Self-maintainable views

* A view 15 self-mamtamable if 1t can be
mamtained without accessing the base tables

— That 1z, nsing jost the base table deltas and the old
content of the view izelf

» Advantages of self-maintamnable views
— Efficiency: no need to access base tables
— Simplicity: no problem with changing base table
states
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Examples
» Self-mamntainable
~V=0,R

« V=g (VR), AV=g (AR)
— F=max(R) wrt AR
+ VF=VF, AF=max(V, AR)
» Not self-maintainable
— F=R <45 wrt insertions
s AF={AR 02 8) 32 (R < AS) D (AR < AS)
+ What about deletions"
— F=max({R) wrt VR
« If "' VR, then I must be recomputed as maxi(K)

Making a view self-maintainable

« If 715 not self-maintanable, add a set of auxihary
views ={ such that " and = taken together can
be maintamed without accessing any base tables

— That 15, using jost the base table deltas and the old
content of I and &4 iizelf

+ Example
— V= max{R) is not self-maintainable
— Add apxiliary view A =R
— V and A4 together are self-maintainable
— Why not just A = second max(R)? 1

A more mnteresting example

Store(store 1d, city, state, manager)
Sale(szale id, store id, day, month, year)
Line{line id, zale id item id price)

Item(item 1d, item name category, supplier)

V== managzar, momth, sals_id, lins_id, ftem id, ftem npame, prics
O state = “CA™ AND vear = 1996 AND cassenry = “toy™
{E't'l:l['E Bl ora id Sale Beale id Line Bt i ItEﬂl::l

— Mot self-maintamable becauze of jomns

Naive approach

» Add auxiliary views that simply copy base tables

— Ag,_ = Store

— A, =35ale

— A4, =Line

— A, _=Item
» Implemented by most commercial data warehouses
» Certainly correct, but very inefficient

— All copiss are salf-maintainabls by themszelres

— 15 mamtamable (even computabla) from these copies




A smarter approach

L] .-'r=
V=m manazer, month, sals 1 lins 1d, ftem id ibeen mame  prics

F state = “CA™ AND year = 1996 AND cassepry = “toy™
(Store gy, g Sale by, i3 Line by 55 Item)
= Push selection/projection into auxiliary views
— A ST e 1, ceemper ot — 5o DLOTE
= Ao T ok e i, mcnth T oy - 1996 Sale

o "'1||:|:|: = Iil:: id, ®omo paEc I:rl:l'l:g:-:l-\. — “ry™ ItEI‘.'I‘.'I.
* Correct, and less inefficient
— All select-project views are self-mamtamabls themszelves

— 71z mamntainable (even computablae) from theza views

More information

Key and foreign-key constraints
Insert/delete/update patterns
— Append-only tables, updateable columns, etc.

Store(store 1d. city, state, manager)
Sale(sale_id, storé 1d, day, month, vear)
5

Line(line 1d. salé 1d, stem ,1d. price)
Item(1tem"1d, ifem_name, category, supplier)

— Also, columns referenced in selechion/join conditions
are not updated

Better auxiliary views
Given the additional constramnts

* "{Etma- — store I]:I.E.IJ.E.;EEJEIE.I:E: CAR Store
— Same as before

* Agge = T sals id, store id, month @ year = 1696 Sale

I}{Hﬂrﬂ id "iﬂtu:-re

— Note the extra semijoin

' "{Item » Hitem_i-i_h Iam nama & catagory = “toy™ Item

— Same as before

« No 4;, needed

Why the extra semijoin?

Azale = (T 523 14, stors id, month @ vear= 1006 S818) B<opr g s
= Sale deltas do not need to be joined with Sale
* Line and Item deltas are always joined with Sale and
Store together
— Computable from 4, a___ .. 4. _(semijomn does not hurt)
=  AStore cannot jomn with existing Sale tuples
— Bacauss every existing Sale references an existing store_1d
= V5tore cannot join with existing Sale tuples
— Bacausa if it does, it would viclate the foreizn-key constraint
— If it cascades, join with 4. _to find sale_1d's to delete from I
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Why no 4;,..?

Line deltas do not need to be jowned with Line
=  Altem and ASale cannot join with existing ine tuples
— Becauss every existing Lme references an existing item 1d and
an existing sale 1d
* VItem and V3ale cannot join with exishing Line tuples
— Becausze if they do, they would viclate the foreign-key

constramts
— If thev cascade, delate from [ deleted 1tem 1d’s and zale 1d’s
Store deltas cannot join with existing Line tuples
— Becausza thev cannot even join with existing Sale tuples

What about updates?

» In most view maintenance literature, an update i1z treated
as a deletion followed by an mserfion

» Approach becomes problematic 1f we want to exploit
foreign-key constraints

» Example: updating Store manager
— VStore = [123, “Fremont”. “CA", “Amy™]
— AStore = [123, “Fremont”, “CA” “Ben”]

— Applymg Vitore and AStore separately would temporanly
violate the foreign-keyv constramnt from Sale_store 1d to
Store.store_ad

# Mlust treat update a= one operation




Characterizing updates

= Exposed update
— Changez the value of a column refarenced m zelect’jom
condrfions of the view
— Mayv cause msertion inte or deletion from the view
= Protected update
— Mot exposed, but changes the value of a column that 1=
mcloded m the final projection of the view
— Cauzes the view column to be updated
» Ignorable update
— Neither expozed nor protected
— Mo effect on the view

Auxiliary views re-examined

= Assume no exposed updates

» For protected updates on Sale, [tem, or Line, simply
update all F toples with the affected sale 1d’s, item 1d’s,
of line 1d’s

= For protected updates on Store, join with 4z to find all
zale 1d’z associated with the updated stores, and then

update I tuples with theze zale 1d’s
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What if exposed updates are allowed?

« Say Sale vear may be updated

« Must add auxiliary view
Ay ™ Mien 30, sl o iy 3F, puice LADE
B> stam_id “A1tem
— Any Line can be a 1996 zale after a Sale year update

Self-maintenance algorithm

* How to generate definttions for auxiliary views
* How to maintain the ornginal view

 How to mamntain the auxiliary views

» Quasz et al. “Makms Views Self-hMamtainable for Data
Warehouzme " PDIS, 1996

Join graph of a view

RI me., Rl
‘-""...-Lme-\\
FI .. 5ale Item

‘___.-"'

Stora

» Node R: base table R

« Directed edge R — S: joimn condition of the form
RA=85K where K1sakeyof S
— The edge 15 further annotated with RJ if there 1z a
foreign-kev constraint from R 4 to 5K

Dep(R)

* Dep(R)=1{ 5| there 15 an edge R — S annotated
with RI, and 5 has no exposed updates }
» Example f'J_____..Liueh_,_R‘_{“

BRI _. Sale Itam

__,..-"‘

Store
— Dep(Store) = &
— Dep(Sale) = { Store }
— Dep(Item) = &
— Dep(Line) = { Sale, Item }




