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Database States in Lazy Functional Programming Languages:
Incorporating the Reachability Model of Persistence by the Class Mechanism.

Yoshihiko Ichikawa

Faculty of Science, Ochanomizu University

This report proposes a database manipulation interface for the statically typed,
purely functional programming language, Haskell. While our previous work de-
scribed in [3] has desirable properties such as referential transparency, static typa-
bility, and accommodation of imperative update to lazy retrieval, the persistency can
be specified only on a type extent basis. In contrast, the other typical persistency
model, the reachability model of persistence, gives us more flexibility in database
modeling and also is suitable for functional computation. The approach proposed
here incorporate the reachability model into the previously proposed one through
the type class mechanism of Haskell without sacrificing the basic properties. Instead
of using persistent variables to specify persistency roots, the proposed approach uses
types to identify the roots, so that the referential transparency is retained. This ap-
proach also allows us to simulate the type extent model of persistence declaratively.
Moreover, to facilitate view-like usage of persistency roots, a persistency root having
a derived value can be easily specified.
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module Parts where

data Part = Basic

instance DBType Part
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instance DBType Supplier

String Int Int [DBRef Part] [DBRef Supplier]
| Composite String Int Int [DBRef Part] [(DBRef Part, Int)]

data Supplier = Supplier String String [DBRef Part]
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updateAddress sid newAddress
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let parts = map (vValOf db) partlds

in return { name | Basic name cost _

_ <~ parts, cost >= 100 ])

= refDB sid >>= \(Supplier name address supplies) ->
updDB sid (Supplier name newAddress supplies) )
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data PartExt = PartExt [DBRef Parts]
instance PerRoot PartExt where
initValue = return (PartExt [])
data SuppExt = SuppExt [DBRef Parts]
instance PerRoot SuppExt where
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