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® Three types of discussion: research papers, survey papers, or
tutorials of systems,/platforms

® Ac |zaders, you must finish reading/researching in advance

® | will meet you to talk about the lecture

= By default, during office howrs on the day of the lecture before
the one you are l=ading
= Thursday kectume — meet on Tessdey; Teecday kecture — me==t an
Thursday of the preceding week
® Besides providing summiary, critique, and answering
questions, strive to generate discussion from class
= A good way is to ask “facilitating” questions

> —Hierarcl .

® Oreganize record types in hierarchies
= Each mon-root type has 3 single parent type

= Each record of 2 non-root type has one parent of the parent type
« Corodlary: esch record has s umique H5K [Hiemrchical Sequenos Key)

® pdodel simplicity facilitates simple language & implementation

05 azhcma = malancs
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® Sign up {by email) to lead discussions by Wednesday
» Studert-led disoussions start nest wes=k!
* pead the two papers on making DBEMS object-relztional for
Thursday
= Rewiew far “Inclusion of New Types.." due by Sam on Thursday

= Submit your review on the Blackboard class farum by replying to
my past

= Azgin, s=e courss= website for instructions on reviewing and
submission, as well a5 tips on reading research papers
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® Stonebraker & Hellerstein. “What Goes Around Comes
Arcund.” In Readings in Dotabase Systems (aka “the red
book®), 4™ ed., 2005

= A retrospective survey of DEMS data modelks and guery
languages

* Lessons to learn from past experience
= And why XML &= doomed

=what do pou think?
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® |nformation is repeated
= Schema #1: parts info repeated across suppliers
= Schema #2: supplier info repeated across parts
® Existence depends on parent data
= Schema #1: what if nobody supplies a part?
= Schema #2: what if a supplier doesn't supply anything?
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® Conceptually, records are laid out in HSK order: depth-first,
left-to-right — get ingrained in language constructs
® Record-at-a-Ume languags
® Programmer writes an algorithm for solving each query, e.g.:
= mat umigua Suppliar with ems = 15
usrtil Emilmra do
gat naxt within pacsnt with pealer = oad
Wiy is this bad?
® Different underlying storage formats | sequential/B-tree/hash]
— different restrictions on commands
= Heavy coupling between storage and dient apps
® Different data characteristics — different optimal algorithms
= Optimization is performed by programmer and DB designer

® Not declarative, poor physical data independence

——

® Lesson 1: physical/logical data independence is good
= Adata 2 Aapp

= Changes to physical/logical representations of data should not
reguire expensive changes to apps

® Lesson 2: tree-structured data models are restrictive
= Force navization ane way
= Meed extensions‘hacks to be g=neral
® Lesson 3: logical reorganization of tree-structured data is hard

® | esson 4: record-at-a-time interface forces programmer to do
miznual query optimization

® Bachmann [Turing Award 1973): program by navigation
= mat umigua Duppliar with ems = 15
urrtil Emildmra do
gat maxt Sopply im Suppliex
gat coner Fart througk I:_:u_:,:l\lil&_ﬁ_u'
chack poelos = cmd

® plternatively, start navigating from Parts
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® Store data in two physical databases
* Mo redundancy

® |MS grafts tozether the two to present a logical view to
PrOEFEMIMErs

= But kats of restrictions and complexity

“Lopesl” acdicme

* o complete transparency

® A directed graph where nodes are records types and arcs are
“sets" [relationships)
= A type can hawe multiple owners (via incoming arcs]

= Dwner-child relationships are 1-to-many
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® pdodel is powerful itself to avoid redundancy and dependency
on owners’ existence

® Arcs are just binary, though n-ary relationships can be
simulated

® | anguage i stll record-at-a-time

® programming ower graphs is harder than over trees
® |Less bopical data independence than IM3

® ctill o phiysical data independence
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® Lesson 5: graphs are more flexible than trees but more
complex

® Lesson 6 loading and recovering graphs is harder than trees
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® |deological battle throughout the 1970
= Codd et al. advacating relational
= Bachman =t al. advocating CODASYL (graph/netwaork)
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® |Lesson 7- set-3t-time languages offer better physical data
independence

= Up to the DEMS to aptimize physical structure based an
data/workload characteristics

® Lesson 8: simpler data models lend themselves to better
logical data independence

® Lesson 9: technological debates are often settled by dollars
rather tham ideas

® |esson 10: guery optimizers almost always better thana
programimer optimizing manually

=~ Are there exceptions?

1/19/2010

® Started with the 1970 proposal by Codd (Turing Award 19E1)
= Motiwated by heavy maint=nance reguired with M5 applications
® Data stored in flat tables—no nesting
® High-lewel set-onented languaze
® Underlying physical storage i completely up to vendors
® Example schema and query
Supplier{sno, sname, scity, sstate|
Partipno, pname, psize, pcolar]
Suppliesisno, pno, gty price)

SELFOT & FAOM Supslist, Fopplias, Pact
T CopplisT.Ems = 15 AT Part.poslor = Tradl
A¥D Suppliac.sso = Smepliss. smc AND Smpeliss.prc = Fack. pnao;

P How was Teresonetr |

® Both parties adopted many of each other’s polices while
pretending to remain at oppose sites of the ideological
spectrumi

® |BM adwocated the relational model, and won in the
miarketplace due to its dominant position in the
milcrocompaters industry

e /R model |

® cchema expressed in dizgrams with “entity” sets connected by
“relationship” sets

® Never caught on as a physical/implementation model, but
very successful for modeling and DB design
* Automatic mapping to relational schema possible

® Lesson 11 “relationships™ are easier to understand than
“functionzal dependences”




