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Reduction of the Exchange Processing Time about Mechanism
for Run-time Replacement of Program Parts

RaAita NAKAJIMAT and HIDEO TANIGUCHI!

We have proposed the mechanism for run-time replacement of program parts. We have
reported the evaluation of exchanging time about I/O processing program. And we have de-
scribed that the exchanging time depended on the processing time of program parts. In this
paper, we describe the problem of proposed mechanism about the exchange processing time.
We suggest two methods about improvement of the exchange processing time. One method is
the early suspend of processes which condition are able to exchange and the other is that the
execution of processes which condition aren’t able to exchange gives priority. Furthermore,
we describe the availability of the two methods.
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Table 1 Relation between program part condition and
restriction for exchange.
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module X
start

module Y module Z,

call y

return

end V
02 00000000000
Fig.2 Flow of test program.

02 0O00000000000O0O000000O0
Table 2 Processing times of test program (sec.).

type module X module Y | module Z
A 1 1 8
B 1 2 7
C 1 3 6
D 1 4 5
E 1 5 4
F 1 6 3
G 1 7 2
H 1 8 1
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Fig.3 Number of processes vs. exchanging time
(exchange of I/O processing program).
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Fig.4 Number of processes vs. exchanging time

(exchange of processor processing program).
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Fig.5 Number of processes vs. exchanging time
(exchange of processor processing program, another

process exist).

gooboooobooooboobooooobboo 70O

T, _(me%)xn B
T*T—wXthmthme (3)

good
uoooooodobooooooooobooobooooo
gooooooooooboooboooooooooo
gobooooooobooooobooooooooboon
ooooooooo
ooobooooooooboboooooboobooo
goboooooboooboooooobooboooobooo
gobooboobooooobooooooboboon
OOoOO0OO0Ob0OD0OReadyOOOOOOOOOODOOODO
ooooboboooooooooocooooooon
gobobooooboooooboboobooooooooon
gobooobobooooboooobooocbOooobooon
O0O00OReady 0O0O0OO0OO0OOODODODOODOODO
33 0 0O O
goooboooooooboooooobooooooo
gbobOoooooooooooooooboDbOobo
gooboboooooooobobobooooobobo
gboboooooooboobooboooooobooooa
00000000000 0000 ReadyOOOGODO
gobooboooooooobooooooooboooobooo
goboboobooooooobooboobooooooooo
gbboooooooboooocoooooooooo
ooooboooooooooooboooooboooo
gooooooooooboooooobooboboon
goboooooooooooobooooooDbOoo
gooooooooooboobobooboboonooooboo



Vol. 41 No. 6

ot ELE (FREFATOASERRED

Fa2—)L X EVa—ILY EVaA—jL2Z
- - -
A& | o
call | - - call Y. 7
a ~

retarn return

FO+EREIE (ABRBHEOEHREL)

06 ODO0OO0OOOOOODOO

Fig.6 The situation of process suspension.
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Fig.7 Exchange of a connection of ready queue.
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Fig.8 Number of processes vs. exchanging time
(exchange of processor processing program).
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Fig.9 Number of processes vs. exchanging time
(exchange of processor processing program,
another process exist).

0000000000000000000Otype
AD00ODDO0D0OO0OOOOOO0O0O0O0O0O0
0000000000000000000000
00000000000

(2) typeEDODDOO0DOOOOOODOOOO0O 25%0
000000 20%00000000000000
000000000Omodule YOOOOOOO
0000000000000000000000
0000000000000000000000
000000000000 Otype ADOODOO
0000000000000000000000
0000000000000000000000
0000000000000000000000

(3) type HOOOOtype EDODOODOOOODOOO
000000000000000 12%00000



Vol. 41 No. 6

O0000000O0O0typeEODOOOOOOOO
goooooobooooboobooboob ood
O00Omodule YOOOODOO 8OOODODO
oodboObOtype EOOOOOOODOOOOOO
gbobobooooooooooooooooobooboo
gobobobooooboooooboooboooooo
gobobooboooooobooboooooooooboooboo
0000 module YOOOOOOOODOOOOO

gooboooooobooooboboooooa

goobooboooobooooobooooooo
ubooooboooooooboooboooooooo
O0000000000000D0D000Otype E
oobobooooboooobobooooboon
ooboosooobooooooooobbobobo
goooooooooboooobobooooobooon
ooooooo
(4) D800 90D0DDDOO typeDDODDDODO
goooodoooooobooboobobooooon
goobooooboooboooboooooooa
oobooooooooooooooooooon
gooooboboooooooooooooooo
oboooobooboobooboooooobooboooo
oooooo
ooooooboooooooboobooooooooo
gboooobooooooboooooooboooboobooboo
00000000000000 50%0000000

0000000000000 000000D00 25%0

0000 20%00000000000000000
gboooooooooboooboooooooooa
goobooboooooooboooooobooobooba
0036%00000o0oooooooooooon
gooboobooooooboooooooboooo
gooboobooooooobooooboooooon

ooooooobOobobooboooooobooooo

gooooooooooboboobooooooooooo
goboooooooboboooooboooooboon
4.3 000000O00OOOO
gi1oddl1r1000oooooooooooboon
goooooooooobobooobooogoooo
goooooooooocooooooobooooo
gooodoobonoooobob1oob0oooo
gooboboodoocooobocoooooooobobo

0000 type0OODOODOOOODOOOOOtype AO

E0HOOO0OO0O0O000O0O0O0O0O0000000O0D
oboooooooooooboob 400 5 0 type
ADEOHO type VOEOH OOO0OO00OOO

gooboooobooooooboooooooboooooooo 1741

exchanging time (sec.)

number of processes

010 000000000 0O00oO0O0
pooobDOooOooooOooooobooon
Fig.10 Number of processes vs. exchanging time

(exchange of processor processing program).
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Fig.11 Number of processes vs. exchanging time
(exchange of processor processing program,
another process exist).
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