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A Concurrent Incremental Evaluation Technique Using Multitasking

Han, junglan'

ABSTRACT

As the power of hardware has improved, there have been numerous researches in processing concurrently using multitasking method.
The incremental evaluation is the evaluation method of reevaluating only affected parts instead of reevaluating overall program when the
program has been changed. It is necessary to do more studies that improve the efficiency of concurrent incremental evaluation to do
multitasking using multi-threading of Java not to do in parallel using multiprocessor.

In this paper, the dependency in the dependency chart is based on the attribute that describes the real value of the variable that
directly affects the semantics, thereby doing efficient evaluation. So using the dependency, this paper presents the concurrent incremental
evaluation algorithm for Java Languages and proves its correctness, analyzing the efficiency of concurrent incremental evaluation by the

simulation.
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public class Multithread

fint a =5 b =10, c=I; -@
void example() {
intx=3 vy, z ~=
v=x+ 10 -— @
iffa<blc=y#*a -~ @

z=c*5 — &
}

public static void main(String args(])
{ Multithread thrl, thr2;

thrl = new Multithread ();

thr2 = new Multithread():

thrl.example(); -— (&)
thrl.a = thr2b + 2; -— @
thrl.c = thrl.a -— ®
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Algorithm MultiTasking(VT, DC, X);
/ let VT be the variable table in the DC /
/ let X be changed variables/
/Xy, X2 o X EX/
initialize mark flag;
{: {? x; = variable in VT —
{: Py := dependency link in DC,
if not (mark of P;) then
{ll insert P," successor using DFS into CS,
mark of Py := true } ),
x2 = variable in VT —
{: P» := dependency link in DC,
if not (mark of P2) then
{Il insert P»" successor using DFS into CS,
mark of P = true } },

X = variable in VT —
{: Py := dependency link in DC,
if not (mark of P,) then
{Il insert P, successor using DFS into CS,
mark of Py = true } } },
[ a, @ ...an € CS/
{ll fi=a's FLAG in DC, f=@;'s FLAG in DC, ... fi=a,'s FLAG in DC },
{Il
{? fi=G or T — if (@'s con.val) then insert @ into ES,
fi=F — if not ( @'s con.val) then insert @ into ES,
fi=l — insert g into ES },
{? =G or T — if &'s con.val then insert a: into ES,
f=F — if not ( @'s con.val) then insert @ into ES,
fr= — insert @ into ES },

{? =G or T — if @/'s con.val then insert a, into ES,
fo=F — if not ( @a,'s con.val) then insert a, into ES,
fo=l = insert a, into ES } ],

/ let by, ba, ... by € ES, by, bz, .. by is dependent attribute /
{: for each b; £ ES do
if b is local variable then evaluate b;
else if b is object member vanable then
find object of its methods call
each associated object member variable evaluates
else if by is object name then
each associated object member variable evaluates
endif

endFor; },

/ let e1, ¢z, .. cn € ES, c1, €2, .. ¢n is independent attribute /
{Il

{? ¢y is local variable — evaluate ¢y

c1 is object member variable —

find object of its methods call

each associated object member variable evaluates
¢y is object name —

each associated object member variable evaluates |,

{? ¢z is local variable — evaluate cz

cz is object member variable —

find object of its methods call

each associated object member variable evaluates
¢z is object name —

each associated object member variable evaluates },

{? ¢n is local variable — evaluate ¢y,
Cn is object member variable —
find object of its methods call
each associated object member variable evaluates
Cn is object name —
each associated object member variable evaluates )
)
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