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ABSTRACT

In this paper, we present the architecture of an operating system kernel that provides an efficient reconfiguration mechanism for
itself and the applications. In the kernel, the reconfiguration process is divided into the reconfiguration of the environment and the
contents of an object. The former is provided by the retlective architecture of objects and the latter is provided by separating the
object and its virtual address space in which the objects can be instantiated. The separation of the object and the virtual address
space enables an efficient reconfiguration of the contents of an object, and the management of an object by meta object in the
reflective architecture can provide the flexibility in controlling the execution environment of an object. The reconfiguration exam-
ples and the performance data of the prototype implementation are presented to demonstrate the effectiveness of proposed

approaches.
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T FELR £ MA 8§72 23 N8 A4 Fo AW
2F o] 83l & 29 AAE AL} 9 AA
$7 Z(operating system environment layer)&
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Hardware Abstraction
Layer (HAL)
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EE}U]E]E—E: A Fstel A8 AlxwodM S8 AHE &
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o}, o] Zo 71 1A AAE BaseObjectelth.
BaseObjectt A9 £¥ % e xo digh AUE
&2 #este] QAo E sel AF FZ(meta
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AAE AFgsw, #HelHe d¥E dF I
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v}, dlzdol 43 #(hardware abstraction
layer) Ve AR FoA Frddolst FAY FHE +F
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BaseObjectell 9sted, AAE A28 4 U= M T
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a2z AAE FHdE7 HFT 2y =e
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Info. about
Virtuat Address 517:
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g3 Atd AMe 9iFQ &9 A 2A4EY %
€ M. 2¥ 19 ThreadObjectContainer 2
Ae o A Ald AHe HEAA doick, &9
AA &4 i@ A Ae dAQ &9 AA9 A
H A& AFdhe Al AAZA §8 A dd Al
Aol A4 Y Alzd, WEY 7lege Mu2g A
Fihe YA eint,

2. A Jigel 7y x|

AA WL 54 ATHL Ao dxaedxo dldte
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=4 AA AN AFse Hel oz Ay @©i
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Aol Axe AA Adxrero YA AN YEo %
A AL 2@ mapd, Aol A oo %
A ATFAAE BoldtA Ayl 8 SNU ROSES
BaseObject= A2 A28 2E §F 7MY 4 3T
- ProtectionDomain - Well Z§&a ¥z, %ol
gt g F4 FR AAEE F e AAE AT
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Fter Apaled g AME A9 M T4 ¥
ol 228+ lE& A gsict,

AN AH 9 b Fa Fihel tE Ao e v
&3} #2 BaseObject® vlAmHol olgted A Zxlm]
Aol Mol olstednt ol gd F Qlet,

kern ret, t MapObject(ObjlnstancelD t, ProtectionDomainiD t.
VaddrHint, t):

kern_ret, t UnMapObject(ObjectInstancelD t, Protectionomainil) t):
MapObject() Wazi Foi3 AHe A28 AE
BA v A B BY Fhod Atdske Ve E #
gtk MapObject(e A2 wial Hi A9
ArEl A2 x| A sty ObjectInstancelD t¥ el 72
A AHidentifier) o 2 7MY F4 S AF 3
ProtectionDomainID_t¥el A AWz “1ejz 7t
d Fa FUUA AAE ALY AR Fao-
VaddrHint t% - 2 A€ & AFE 7Hd F2
F7be ¥Wr=Al MapObject(O& 4% A7 A
7 F4 Freloiol &y, o] wf, MapObject() vl
AE M T4 Fe HelA deolEd Y
olz] HHE FEHH ZX ANE HIT +
UnMapObject() Wl & = &
MapObject()ol4te] wht) @abto  Folx 74 F4
Fzhel AA Qdaglisd gk shg wlwe AMY FH
F oAb gc g 38 B AAe izl Aol A
7} a4 A AFAE st MapObjectO 9
UnMapObjectOWlAEE Al&std AA AxrdxrE
Aol 7 Fa Frez Aae oS o WeE WA
ahy= ol Z Helxm 9o},

gebd], B3 AR A47A4E g3te Ao A o
o oAl ol Holutel FAlgh Fefo] d@AR A
& s "

g
#

FUE S e

retval = MapObject(TargetObjectID,
MyProtectionDomainlD. SOME _ADDRESS):
// reconfigure the object’s contents

retval = UnMapObject(TargetObject!D, MyProtectionDomainiD):
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A ek

kern ret t SetMetalnfo(ObjectiD_t, MetaObjSelector t.
ObjlnstancelD_t):

2-80] wel Axel WAL 278, BaseObject
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caa O
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ThreadOhjrct

a8 4 =A% de A9 87

of AAe 3 Ao A AFHYE & de FRE
AEE. LiptodlAl AFse MM SNU ROSEY
AH s} of $ FAPE, AH e+ B qE ndE
3t @skn}, welA. 5,339 og} go] AR £y @
e AFAdE Adde A& s SNU
ROSES w3 Tzd o3 Ao @) A4L AH
o w3 80 Ry EAHA A7 JlsE ATE £
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ARE syt 24, a2ln HA7 AME 7S F
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52 -dE W MRE 2Y=29 AAEY - o
HAY weich 2AEH AAe 2=z B wPg
stojobrt @tk ole AAMEHCl 27E o vt} F7)e]
By mge] suikluz JFo &g s1A oA ")
SNU ROSEAM = A9 d2dasr AAg 33
= 2HE AHlAvt HER AFHEs A2 2AE
2 AAE AN AL 2AEYo] AFHUL o) A
FYFA 2] FudA 2AEY P8 AH +9
g 4 Uenz Ar|g EAYe] AR et

# 1. eb Alz"lte) vim

Ay Ag 8 B4
PEEES A 74 AL F=
Mach No Ay Aulx A7 b
Apertos | Possible vlE} AAe] n@
DSR Yes No(embedded in kernel)
Lipto Yes No(embedded in kernel)
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