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Abstract

Suppose that, under a multiprogramming environment of multiplicity N, we divide the main

memory space of capacity C of a computer system into N domains such that N=37.: C

=32 p:u and @ (=uo)<u1<uz<---<ua; s0 that, on domains of capacity u:, only jobs re-
quiring a memory space of capacity v such that w;,-1<v<u; are performed. Under a uni-

programming environment, jobs such that #,<v<C are performed.

The problem is, subject to the above mentioned constraints, to minimize the time needed to

perform all the jobs which arrive at a computation center within a certain definite period.

In this paper, we consider some fundamental aspects of the problem, and show an analytical

method and an efficient algorithm of calculation to obtain the optimal policy to divide the

main memory into domains.
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Fig. 1 Sum of memory occupation periods vs
size of domain (obtained from 2645 pro-
gram executions)
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wRAT, Hx OV s TOEREERKicHd 3 CPU
& R GHEEME) OBEMNEH LT 50% THY,
NE2ELBRXDELZDY a 7~0 CPU HMTH
MEg LTHR—QBEICH LT &v/N ORI & ITBY
L, B FRIEENTH S EEEKT B

En=N((1/2)+(1/2)e"0-28-1), (48)

R (48) 5 k1=1.000, k2=1.818, k3=2.505, k4
=3.006, k5=3.620, ke=4.104, k7=4.550, ks=
4,984, ko=b5.409, k10=>5.820; k1/1=1.000, kz/2=
0.909, k3/3=0.835, ki/4=0.774, ks/5=0.724, ke/
6=0.684, k7/7=0.650, ks/8=0.623, ky/9=0.601,
k10/10=0. 582.

(a) a=0 DEA.

£Y a 7 OR—EKE% 1000 &9 5.

P,=(1,1, -1, Q.= 1,1,-,1) £95L,
J(P)=1000, JP)=939, J(P)=918, J(P)=910, J(Ps)
=908, J(P)=910, J(P)=913, J(P)=916, J(P:)=920
J(Pu)=924, ...; J@Q)=055 J(@Q)=0929, J(Q)=918,
JQ)=914, J(Q)=914, JQ)=916, ---.

BN JP)=008, BLEEMAEARIE Ps(=(1, 1, 1,
1,1)) BERATH 5.

(b) EULK a/C=0.1 DFA.

J(P)=1000, J(P:)=946, J(P)=936, J(F)=939,
J(P:) =949, J(P)=959, J(P)=971, J(F)=0981, JP®)

=991, J(Pu)=1000; J(@)=960, J(Q:)=945, J@Q)=

946, J(Q)=952, ---.

B/ JP)=936, BEERAEEIZ P(=(,1,1))
BERTHS.

VE, &Y TOR—NERRE 1fE¥R (2v7
M| 16 BRE) L LTABE, (a) JP)=14 B2

* EN/N 7202 ka KBATIMBRBXM 7) REEBRT S E K0

FMAZOEVHEL Y-~ LBTIR#LELHICONT 587

4, (b) JP)=14 B 59 2750, HENIEERERY
AR AT LICIDENENM 1KY 28 4, 185
M1 aonERMERBL- > dh 3.

TORETERBENADR, o/C DEIBEERRT
Bl LCNBHRERRBVCEELROLLTHS.
COPBEOAHBRBBERENL LTI LIIVE, CO
HORPROWL OWEES 3HINEF & HT &b
T& kS,

(PE2] EERBLERMRHNERRRBOR
B (a,C) TRIRDXHSKSHTLHE L2 ~T
OEHEREEBERER X.

(@) B1ROAHAR ) THEML, BEHEIC
Lo THERDB.

S(z)=K(z—a)b—x)*, }
z€(a,C)C (a,b),
K (&%) >0, u>0.

BEHECLE ESEHBEIOKICERLLTHEL

L. BREARBOTHLENEHETHS.
g(z)=fi(z+a)=K(z—~0o)o—x)*, }
(50)

(49)

c=a—a,

p=b—a
LB, 7 BXU piu (i=1,2,-) BETHRORSE
{0,4,24,,t4(=p)} DLOERETZ. B (=)
OREHAZRDOTEL &

S . SHPPSR ot e—=(u+2)o
Sgl(x)dx_ ﬂ+2(p x) ‘{x+ PR },

(51)
L.Pa)7,us) 2 DEDXHICEHRET S, 72X tho=
0, 0<Lta1<5U<T.

L7, u.)=pisun g(x)d z. (52)

K (51), (B2) 5
=K a1, 0=(p+2)0
Ly(PX7, u:)—Pl(ﬂJrz)[p ! P
- Btl, P-(,U+2)0'
—(p—u)**? {u1+ 41 }],
(53)

[(p—a,._x)““- {a,.-l

K
LPa)(7, tty)=———
(s e) Lalp+2)

L e—(u+2)
p+l

+tlﬁ—+f)ﬂ}] (n>2).  (54)
FBICED, TaPoXP)=k(pitpat-+om)La®Pr) (T, Us)
MR LTRR D 3L,
[FAaYyXa]

}—(p—u.)“”- {u.
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K — = S
2A — i - R
A — S R S

+~TD 7€(0,4, 24, -, td} 2T, H(53)
&b m=7/p1 T3 LiP)(r,m) T2bb5 (1/
B )hP)(r) OfExHEL, H1E (1] ogHzHE
5. m Bicid 7/ OEEESAD.

S, F1EMN[m—-1] OZM T TEHSIK
LLTOED (m] ORWODEDEDH EB~B.

F~TD 7€{0,4,24, -, e 4} OV TUTIRRN
BZFRIELABRDET.

T MEAZONBE, (k(ptpet-tpm) JEy) DFF
i, REHEFEIH (m-1] ZHVTTS. 914
DB Un(patia€{0,4,24, -, ¢4}) 1TXF L 7 MOMEDS
7—bmtimn THBEHET EIFTLBL) PS5 #n-1
WMOBEAEROH L, Th%k (54) IZARALT LalPw)
(7, um) DIEEEET 2. &0 Loy, un) DIEEH
D U k(prt et +0m) Ja-1Pm)7) WP SHB SN D
ENZE LB EPEBRLEOIGAL LI LHIUES
K tm WONWTERT S, T LTRD un D%
dim EB L &, LaPr)(7, iim) % & o T/ R(prtprt -+ 2m)
JnPm)7) DIEET BT EMTER. D itn & LnlPm
(7, 0im) % 1T DEICHISTBTCESAD T LITXD
JERE 1% [m) 2EHTTL

X LTHEIEMER IS &, ThiEAn
5z oht a BXU C it T 3 BERETSC
tmTEs. 29005 r=C—(pr+ o2+ +2n)
a iTHT B (UYk(ptpat—+2) I B7) & @ HEE
z. OXIC [n~1] D5 7—Palia LT B #a-1 28
wE 5. COBEEZRVELEKIC (1155 7—24
fin— pa-liin-1—-—p2itz LXT B 1 BEE B. C
5 UCB @, G2, -, G BED (Uk(pitpot+p0)
J.Ba(7) 25> TEOREDE 11 (C), uAC), -+, ua(C)
B J.LP(C) p

w(C)=m+ta, ]

uy(C)=tz2+a,
: (5)

un(C); ista, f

n i Aug. 1974

Pl
JoPuX(C)= k(prt prt -+ pa)* [M)_J

R(prtpatotpo
(56)
itk - TEHEEINS. RPs) QR SEHETX 5.

R(Pn)zs_ ¢ g(x)d x

dn

=L{(p—-z‘¢.)”“- {aH_P—(IH'Z)U}

(u+2) p+1
— - ptl, - p—(,u+2)a
(0—C+a) [C cx-{-———/ﬁ_1 }]
(67)
BUERI3IEET 5.

Z ORI TR EERER, R (49) OB HEIc
WELEODLOMOBRTH - THERTIEANEE
TH5. filz) OREESMBBIMICBONTVLES
12, BUEBESEAVRIZ IV, filz) ORDITHKET
—2ABEERAVZCELEBITH/OAD B,

B#IC, ABOEZFIFLTI YR T L20HHL
BEIcbBATEACEAERLTEL. BE, O
HEHHET LTV B,

I ABOIOREOERAKBHER Y 2 ~B)
FREEEREBESLCRt Y 2 ~HEKAE—B IS
LEd.
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