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The power of databases

• Persistence of data structures

• Strong typing
• Generic NULL values

• Normalization & ease of denormalization
• Powerful queries with SQL

• Access control
• Concurrency control

• Contraints (keys, checks, rules)
• External access

• Near unlimited storage capacity



Limitations of databases

• Procedural processing (condition, loop, recursion)

• Visualization
• Statistical analysis

• Special functions (financial, trigonometric)
• Output formatting



Date values

• Most databases have inbuild date type
• Flexible, human-readable external representation
• Internal representations allows easy date 

arithmetic
• Problem: incomplete/inaccurate date values

– Store as string/number (e.g. 20071200)
– Lose ease of date arithmetic
– How to code “spring 1975”?

• Solution: best-guess exact date + accuracy
– Two fields: date + numeric
– 2007-12-15,15   ;   1975-02-15, 45



NULL and ternary logic

• NULL is untyped
• NULL is not a value, but a placeholder
• x = NULL (always unknown)
• x IS NULL  /  x IS NOT NULL
• Outer joins create NULL placeholders 

• NULL has well-defined behaviour in SQL
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SQL query language

SELECT <list of column names>

FROM <table name>

WHERE <conditions to select rows>

ORDER BY <column names for sorting>
;



SQL query language

SELECT rseqn, ethn, sex, age, weight, height 

FROM nhanes

WHERE sex = “M” AND weight >= 130 AND 
height <= 170

ORDER BY ethn, age DESC
;
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SQL query language

SELECT ethn, sex, avg(weight) AS avgwgt 

FROM nhanes

WHERE age >= 50

GROUP BY ethn, sex
;



SQL query language

























SQL query



SQL query



SQL query



SQL query



SQL query



SQL query



SQL query



SQL query
























