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Multi-core processors equipped with the virtual technology have appeared, and technologies that efficiently
operates guest OSes on Virtual Machines (VM) are researched and developed. However, researches of mechanisms
for collaboration between Virtual Machine Monitor(VMM) and each guest OS have not been necessarily performed
enough. For example, VMM and guest OSes cannot adapt to each current situation like load. Therefore, we propose
a new method to achieve higher performance than real processor cores speciously. It is based on collaboration
between two allocation algorithms. One is allocating appropriate number of processor cores to VMs by VMM. The
other is allocating time slices to processes on each guest OS. In this paper, we discuss developing a microkernel
Lavender on multi-core hardware, the first step of this research, and discuss examination of coordinated technique
for processor allocation.
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Multi-Processing, EAF SMP L309) THR LD, +
NFarrotyFCRFry v akETHETED
ISR B FRE L 2o TN D

FEio, BEEH SR TV ARIBENL, YRk
BBEEE OS »ORik L, OS IC{RMBE B2 =it
B, 1 BOFERLICEEO 0S ¥ B &5 Z &M
ehoTREY, ZOXLITREISN TV AREEH
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ETEET 270t AR L B2ARBEL o BAR Y,
ety PRREIRoBA, VMM BEN 8T
BHIET, VMEEIY T oty FERLBMESHES
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AP DFLENIZIL Local APIC 2fE/M3 5. Local APIC %
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TIVEATHZMETHS. &7 2% v ¥ Local APIC ®
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~TyEINTEY, i, TFAVEEL YR F (Model
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DFEFEETIZENTED. FIHTSICR OF KL AT
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e Delivery Mode
EET 5 IPL OEEERINT 5.
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EBABD R Y AR LA, oy OhEBERT .

o Remote IRR
IRR 1BV ALER L VA LIFEN AT, =

OxFEEOQ 0300
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o : Delivery

| Mo do Vector l

Destmatlon notation Destlnatlon Mode
Delivel Status
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M4 ERAA#ATUFLIRAE

T h Y HOHE
R 5.

RHOBE, TH—b, FT7H— i@

o Interrupt Vector
4 [E3 STARTUP IPI FIFRHC AP A3 5 BRLE4 5
a— RO7 FLREERT.

ZOEHREBFIAL, INITIPI & STARTUPIPI %
APIZHEETD. L, BSP#S, IRCIZERADZ L2 X»
TEHT.

INIT IPl i3/— RO =7 OFHMLO - HICEE S h,
STARTUPIPI 2 &> T AP IZHE DOEBI 1T 5. INITIPI
DFE, HAZZ LUV R ) ATV, Remote IRR &y
ety bL, INITESZ27H— 5. 7H— Mk
el b RFEEL, 5L Remote IRR By &V &y L
FTH—NEATH. ZOEETHREAP D= R 72T
BEMETT 5.

Wiz, STARTUPIPI %%+ 5. FiARiz=y Y
&R, Interrupt Vector {2 AP 2SLER A BRAAT B =1 —
RFOT KU 2% EAT Z & T STARTUP IPI & %8 AP IZ
#{E95. STARTUPIPI % AP B%E L, »D, {fh=
T —HRVIEE BSP IZ L AESREIIKT 4 5.

43 AP O#MHIE

AP 1%, STARTUPIPI #%{2¥ % &, STARTUPIPI iZ
BT AAZ— T v 77 FLANLRMMERIETS.
EIRBMALE AP, YT AE—RTBELTWA., Fr
T 7 = FA~DOLUBIL, TokydBsgoLr PRy o
HLEITV, CROVIXZOPEE Y M1 2ky M5
TETERTA. £, N—UF L7 Y RERL, B
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VAOXFFEFFFFF | Kemel VAOXFFFFFFFF
Address
VA:0xF0000000 Seace VA:OXF8000000
VAOXF7100000 _[“Tor
Resident
Address
Space
KPTs
Physial Memory
VA:0x80000000 KPD Max Size
PMR
FxerN
User ssp
Address
Space kdala
VA:0XF0100000 PA0x00100000
VA:0xFO0A0000 | 10 Memary | PA:0x00040000 | TMBY
\VA:0xFD000000 | idpsed |PAv0x

5 Lavender D7 KLAT v

op. Code Assembly Language
0x1000 0x0000b866 01  mov $0x00, %ax
0x1004 0xc083d88e 02 mov %ax, %ds
0x1008 0Oxe08ed08e 03  mov %ax, %es
0x100c  0x31b0e88e 04  mov %ax, %ss
0x1010  OxOeb4ff30 05 mov %ax, %fs
0x1014  0x03cd10cd 06 mov %ax, %gs
07 mov $'1', %al
"0x1000" is Start Address 08 xor %bh, %bh
09 mov $14, %ah
10 int $0x10

K6 RELE7ZIUS—TariabwyyiEgmgEa—F

B, VLYRIB T EINTHHYET FLRAZRET N
VANEw o BV T H0NERDS.

4, Local APIC VYR F~ET 2V 24510,
Lavender ~ A F Y= v XD =a— K&BML. Lavender
T, HSIORT LS, (RABT KL AM 0xF800 0000 &
DIEMIO 7 RLRIER L TWARWTY RLURZERNH BT
¥, ZOMEE LTV 0xF710 0000 75 4KB DR %
O0xFEE0 0000 ~& < v 75 L Hica— FEBMLTW5.
ZOBMLTa— Rz k- T, Lavebder £ T 0xF710 0000
~ET I ERAT B LT, BET FL A0 0xFEEO 0000
NET I EARTBHIERAREE 2D, ZhicX Y, Local
APIC OFFMNFIREL 720, AP EEEIE D IPI OFIF S FT4E
ot
52 AP OiEH

BSP DAL T Liztk, 42 BiTlR~7, IPI % AP
IR L AP OB 21T - 7=, BIEIX, AP ORESIRERIL
BIOS 22— F& vy, EE LICXFEAMATHZ & TfTo
TWa. Zhik, M6 ITRT LDk, MEGEa— FRER
AEY ECERET A ETERL WS,

First Boot Loader
Second Boot
Loader

Load
Kernel Image
on Memory

Start Code

¢ Clear Register
jump Init Code

nitalize Kemel ]+
.
,
. Application
’ Processor
Initalize

v
Enable Interrupt

bl
Send STARTUP Pt

N

7 Lavender TO7 J)r—ar ot yHiEs)

5%, AP OFHLEIT O, ZhiiXY FAE—FT
BHELCWAH AP %7077 hE— F~BITSE, 20
5, N=TF—TNADOERK, FIEHEEITI LERHD. T
Da— NI ERD LS REEFEIRNL WD, B,
B 7WrTLoREEFERELTHD.

Lavender I%, 77— hMEFIZIE, 77— R b T — b —4,
THY KT — b a—FOIEICREI L, £0%b—FRA5R%
TY LICHEABATNS. KIT, I—RAOTHULSTHR
. ENLRET L ZATAP 2E8TA. ZoiEH)
FIETH, AF— b7 FLALBED a2 — FTRIERDO LY
AEOMIMILERT &Y, AP HO=—REDRLET N
VASNE Dy 7Y 5. AP OO EERL, =
T, == Aogidiit, BT s rEe—R
~OBITEATS.

6 MEHR
6.1 Linux @ CPU Hotplug

Linux-2.6.13 DD B — R VI8, OS 281 &% 52
& 7e< CPU O EEFET D Z L S aE[#E72 CPU Hotplug[4]
EWVIHOBRERSH D, ZTNETO SMP OO OBEEIZL
ONOERE, BMEIT) L ETINEEHRHLTHAS. CPU
Hotplug 2575 Z & T, CPU KEENA UGS, B
FrFEo CPU % OS BEITIZA Y a—V v IHs
LERAAL, BIEIRDBZETUVAT LEILTHZ L2
CPU # BN LR AT Z LA REE 5. £, OS
EBPICHICBMNE T CPU X LEEEMLE AT =
& T, CPUDBNLFERERY, A7 AEEHHO CPU
RS ATBRIC R > TN B,

CPU Hotplug T, FIATEE/ CPU B aREF L T
BEEAEICERL, BAFHREE CPU L BAERI M A
AR CPURD _FRFLTWD. BT8R, VAXFALT
BANFTAEe K CPU AR L, %EI, OS BEmIL =
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FVa— Y IRBR LIRS THND CPUBERL TS,
OS EEH% D CPU OBIMIKIST 5728, ZhEThH—
R DOMELAIEN TIT > TV iz CPU OHIFLAE %,
BOFAIVTTIT2HL9I2LTEY, CPUDLY
AFR, A=, IRQ 2 EOHHLELFH/ITEEL
TV, ZThODUEEEEDI A I 7 TEITTSHZ
ET, OS OEEEEITH Z L7 < CPU DEMM AL
5.

%72, CPUDREIIZELTY, CPUBMRREL TV 5B
ER, EBREEBEKL, IRQORELZEELITH. X
TVa—IRERL TV A un ¥Fa— ooz R EMO
CPU ~BEZITV, BILIZED ot ADOHEEEHET
5. B, CPUDF Yy a2k T7F5val, CPUIZ
#LTEIEMGSERITTS. ZhitkoT, OS &L
TIZ CPU DBIBRBFREL 725,

Linux {23235 STV % CPU Hotplug iX OS OF Sz
LT CPUEKEEEMREEDR, X7V a—F L@%E D SMP
WIS L7=bDOTHY, HEESATRELTWA0 CPU %
FTRTERALAF Y 2a—J I %8175

FaBEHELTWAI—RALTIE, VMM & OHHIC
Lo TARFPa—Y U TEITIFRETHY, VMM 3T 2
T LEBEMICERTAZ LT, £ VM LD OS2 CPU
DES), FIEEVoRERERITTS. ZOERICL-T
% OS i¥, CPU 0iZ#), #%1-%47%. CPU Hotplug i3/
BEDOXA 17T CPUDES), BILRFAETHD D,
CPU OREICE LTS DB E KD — RN 2 HEET B
BN, BELTEHAERENDS.

62 H£EIOotvyy T

HFEFTak = (5] i, IBM BB LZ VM
LD OSIZRT BT e o ONBEEEN AT TE HFE
ThHd. YRR T oy EEE oy =Ll
Y7uE Y ORBILERLTEE, £ VML EN
P ONERENFEL T N EBETETSTS. ZhiZ
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