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State Abstraction: Yet Another Possibility of Modules
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Module facility of modern programming languages encapusulates internal states of module
data structures from outside, but some of the states still must be dealt with from module
clients. In this paper, I propose to associate “abstract state” with modules and include
in the module interfaces information about which operation is allowed on which abstract
state. Such facility enables expression of constraints on operation sequences without going
into internal details, and is useful for compile- and run-time validity checking. Possibility

of using abstract state constraints for synchronization description of concurrent programs
is also discussed.
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class bbuffer

states {empty, mid, full}

defines new, put, get

new = proc(s:int) returns(self{emptyl})
proc(x:{"full}self{ empty}, i:int)
proc(x:{ empty}selt{"full})

returns(int)

end bbuffer

put
get

Ch¥BRBTIETERRFALERDOL51LED 5,

producer = proc(..., b:bbuffer)
while ... do
% produce value into i
biput(i)
end

end producer

consumer = proc(..., b:bbuffer)
while ... do
izint := blget()
% consume i
end
end consumer
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select bilput(...); i :=1
or b2lput(...); i := 2
end

foronce k in 1 to ﬂ do
b[k]!put(...); 1 := k
end
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class account
states {normal, excl}
defines open, close;
deposit, withdraw,peek
open = proc(x:{nomal}self{excl})
returns(key{valid})
close = proc(x:{excl}self{normall},
a:{valid}key{invalid})
deposit = proc(x:{excl}self{-},
a:{valid}key{-}, m:int)
withdraw = proc(x:{excl}self{-},
a:{valid}key{-}, m:int)
peek = proc(x:{normal}self{-})
returns(int)
end account
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a!deposit(k, ...)
a!withdraw(k, ...)

atclose(k)
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phil = class body

life = proc(x:self, 1,r:fork)
while ... do
self!think(...)
fork!pick_both(l, r)
selflteat(...)
fork!release_both(l, r)
end
end life
end phil
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fork = class spec
defines pick_both, release_both
pick_both = proc(l:{down}self{up},
r:{down}self{up})
release_both = proc(1l:{up}self{down})
r:{up}self{down})
end fork
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