
Brief background
Whatthe presentation is meant to cover:
ÅRelational, OLTP databasesτthe type that 90% of our applications use

²ƘŀǘΩǎ ƻǳǘ ƻŦ ǎŎƻǇŜΥ
ÅNon-relational databases 
ÅOLAP/decision support data structures, which have their own set of rules
ÅIntense theoryτcover just enough to provide the reasoning behind the best practices

Most of the information is conceptually the same for all RDMSs.  The actual 
implementation details, when discussed, are specific to SQL Server.
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There are best practicesbut no hard and fast rules.
Furthermore, the rules evolve over time.  
.ŜǿŀǊŜ ŀƴȅƻƴŜ ǿƘƻ ǎŀȅǎ άŀƭǿŀȅǎ Řƻ ȄΣέ ŜǎǇŜŎƛŀƭƭȅ ƛŦ ǘƘŜ ǊŜŀǎƻƴ ƛǎ άǘƘŀǘΩǎ Ƙƻǿ ƛǘΩǎ 
ŀƭǿŀȅǎ ŘƻƴŜΦέ
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The Duggarfamilysticks with a naming convention

While a bad idea for a family, a good idea for a database

bƻ ŘŜŦƛƴƛǘŜ ǊǳƭŜǎΣ Ƨǳǎǘ ōŜ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǿƘŀǘ ȅƻǳΩǊŜ ŎƻƳŦƻǊǘŀōƭŜ ǿƛǘƘ
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There are more than these three types

Keywords as column names can create future compatibility issues ςexample, MySQL
4Ą5 label, repeat (reserved in 4, but allowed ascolumn name, not allowed in 5)
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hƴŎŜ ȅƻǳΩǾŜ ŦƛƎǳǊŜŘout your naming convention and understand the data in your 
ŀǇǇƭƛŎŀǘƛƻƴ ŘƻƳŀƛƴΣ ȅƻǳΩǊŜ ǊŜŀŘȅ ǘƻ ǎǘŀǊǘ ǎƪŜǘŎƘƛƴƎ ƻǳǘ ǘŀōƭŜǎ ŀƴŘ ŎƻƭǳƳƴǎΦ 
¢Ƙƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ ǿƘŜǊŜ ȅƻǳ ǎƘƻǳƭŘ ōŜ ǘƘƛƴƪƛƴƎ ŀōƻǳǘ άƴƻǊƳŀƭƛȊƛƴƎέ ȅƻǳǊ 
ǘŀōƭŜǎΣ ǿƘƛŎƘ ƛǎƴΩǘ ŀǎ ǎŎŀǊȅ ŀǎ ƛǘ ǎƻǳƴŘǎΦ
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Accordingǘƻ ²ƛƪƛǇŜŘƛŀΣ ǊŜƭŀǘƛƻƴŀƭ ŘŀǘŀōŀǎŜ ƴƻǊƳŀƭƛȊŀǘƛƻƴ ƛǎ ŀ άǎȅǎǘŜƳƛŎ ǿŀȅ ƻŦ 
ensuring that a database structure is suitable for general purpose querying and free of 
ŎŜǊǘŀƛƴ ǳƴŘŜǎƛǊŀōƭŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǘƘŀǘ ŎƻǳƭŘ ƭŜŀŘ ǘƻ ŀ ƭƻǎǎ ƻŦ Řŀǘŀ ƛƴǘŜƎǊƛǘȅΦέ 
(http://en.wikipedia.org/wiki/Database_normalization).

Edgar Codd(father of relational database model:  
http://en.wikipedia.org/wiki/Edgar_F._Codd) defined various normal forms:
Å1st normal form: data is free of repeating groups
Å2nd normal form: 1NF + non key data depends on the entire key (or candidate key), not 
just a part of it
Strive for third normal form.  Every attribute is dependent on nothing but the key.
Edgar Codd(father of relational database model):  
http://en.wikipedia.org/wiki/Edgar_F._Codd

ά! ǎŜƴǎƛōƭȅ ŘŜǎƛƎƴŜŘ ŘŀǘŀōŀǎŜ ƛǎ ǇǊƻōŀōƭȅ ŀƭǊŜŀŘȅ ƛƴ ǘƘƛǊŘ ƴƻǊƳŀƭ ŦƻǊƳΦέ

LǘΩǎ ǘǊǳŜ ǘƘŀǘ ƴƻǊƳŀƭƛȊƛƴƎ Řŀǘŀ Ƙŀǎ ŀ ǇŜǊŦƻǊƳŀƴŎŜ ƛƳǇƭƛŎŀǘƛƻƴǎ όǎŜǇŀǊŀǘƛƴƎ Řŀǘŀ ƛƴǘƻ 
ŘƛŦŦŜǊŜƴǘ ǘŀōƭŜǎ ƴŜŎŜǎǎƛǘŀǘŜǎ Ƨƻƛƴǎ ǿƘŜƴ ǉǳŜǊȅƛƴƎΣ ǿƘƛŎƘ ƘŀǾŜ ŀ ŎƻǎǘύΦ  LǘΩǎ ŀƭǎƻ ǘǊǳŜ ǘƘŀǘ 
deliberating de-normalizing data is a valid performance tuning strategy.  However, to 
de-normalize at the design stage is premature optimization.  Design for 3NF and de-
normalize later if it becomes necessary.
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This table is not in 3NF because course code cannot be defined solelyby the key of the 
table (faculty id).  
The design is problematic because you may not be able to insert records for faculty 
ǿƘƻ ŀǊŜƴΩǘ ǘŜŀŎƘƛƴƎ ŎƻǳǊǎŜǎΦ !ƭǎƻΣ ŘŜƭŜǘƛƴƎ ŀ ŦŀŎǳƭǘȅ ƳŜƳōŜǊ ǿƻǳƭŘ ŀƭǎƻ ŘŜƭŜǘŜ ǘƘŜ 
associated course.
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Avoid dataduplication
Åbetter to have a single source of all information: less error-prone
ÅƭŜǎǎ ǿƻǊƪ ǿƘŜƴ ƛǘΩǎ ǘƛƳŜ ǘƻ ƳŀƪŜ ŎƘŀƴƎŜǎΣ ǿƘƛŎƘ ŎƻǳƭŘ ƭŜŀŘ ǘƻΧ

Data anomalies
Åprevious slide shows insert anomaly 
Åthere are also update and delete anomalies

Thirdparty tools
Åreporting tools

Costof joins: may sometimes be necessaryto de-normalize for performance purposes, 
but your initial design should be normalized.  Avoid premature optimization.
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