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Pcanel/V2. A VMM Architecture Based on Intel VT-x
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Abstract  With the rapidly development of personal computer hardware, to construct multiple
isolated computing domains through virtualization technology has already become a future direc-
tion of PC. To avoid the difficulties caused by implementing VMM on traditional IA-32 architec-
ture through software virtualization technology, the authors designed and implemented a VMM
based on Intel VT-x technology — Pcanel/V2. Pcanel/V2 utilizes the latest hardware virtualiza-
tion technology to configure a controllable virtual execution environment and run multiple operat-
ing systems directly without any modification of source code. While the accesses to hardware re-
sources by the guest operating system are monitored, various sensitive situations which occur in
the guest operating system can also be handled correspondingly by Pcanel/V2. Concurrent execu-
tion of Linux and VxWorks on Pcanel/V2 has been realized and corresponding evaluation results
show that Pcanel/V2 architecture simplifies the complexity of the design process while increasing

the overall performance by approximately 10% compared to software virtual technology.
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PR R G AR A 1 B

PEREDN X 5 18, FATTIERE LT RGEAE XTI - 3K
R L R A3 R 48 Xen, 78 H 13547 Linux
RO T VT H AR Xen- VT, 7E K iz 4T Linux
ARG H L T TREAFHLAF G LY Linux. KVM &
RIETHT VT MAHARWEL RS, B2 EIiL
Guest OS(Linux) fE£ Host OS(E 48 KVM Fi B [

Linux) i I iz 47, S2bs B AR Y T4 i 4k 3
RIEE VT AR By . BT I Ak Bo ki
HE I 3R B P O BE R S e SR R 4 AL
H A QEMU 1f VMware B i, {H & H A 0 & F
WA B E AR B Xen, BT LA 2R 2 B
PRI T VT B RGEPERE. T LA E R AT 4.

Bl {4 °F- & B B 40 R . AL PEER 2. 3GHZz/800MHz
FSB dual-core Intel Xeon processor, N #%: 4GB
DDR2 533MHz memory, fifi #&: 160GB Seagate
SATA disk, - :Intel E100 Ethernet controller).
FE M P 42 Xen, Xen-Vt #l Pcanel/V2 #B 43 5] it
BIREA 512MB N1, 40GB fifi 4, g AR AE.

i A B  AE P o SPEC2000 1l SYSBENCH
ML 4. EATE: (D) CPUL ik CPU 2 &
2000 AN Z Ko k). (2) THREADS. 3 3 &
64 AL AR - 2 4 Y w7 I T] 4 YT SR IR ] 100
W yields J5 2, AL B AT 2 W lock #2 1.
(3) MUTEX. 3 64 A~ A% B J% 15 7] B I i ~F- 3
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A% H 2y 5000, mutex-loops H.Fx 8t H /Y 23 F 3R B0
500. (4) MEMORY. iI# 100MB N 1£ ¥ & B N 17
et e WAFHR /Ny 8KL (5) FILEIO. BbLi% S
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AR A RS B S, (6) OLTP. 3t 4 ¥ 42 9%
S V5 ) 1) - ¥4 ) vy B ). (7) SPECINT. i 3 31 5%
R RO ). (8) SPECFP. MK 4% 1% A5 %) ).

FRATHE W K Y e A B R H BT
Linux B8R HITH—1b, 25 R A 4 Fros. Bl &
AR5 1 AR Xen, B 2 50K Xen- VT, 5
3 5k Peanel/V2. W L& B, 88K B JL 5 I 3415
7t Xen 8 Xen-VT i, {H Pcanel/V2 ) B4 8
o FRARL X AL AR 1 R R S A AR A
AL B B .
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The research belongs to virtualization technology area

which is developed rapidly by many companies such as
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Microsoft, Intel and EMC and other open source projects
such as Xen, KVM, QEMU and Denali. There are two
kinds of virtualization technology: hardware virtualization
technology and software virtualization technology. Hardware
virtualization technology includes Intel VT technology and
AMD Pacifica technology. Software virtualization technology
includes full virtualization, para-virtualization and pre-virtual-
ization. The virtualization technology is also an important
portion of the 863 Program since 2007. The authors have en-
gaged in several projects concerning virtualization technology
and have developed a component-based embedded operating
systems — Pcanel, which is based on component, middleware
and real-time technologies and has the ability for configu-
rability, reusability, adaptability, portability and robustibili-
ty. The previous research results also include three patents
and four high quality papers.

The research of this paper is about the hardware virtual-

ization technology — A latest virtualization technology. This
paper describes a VMM, called Pcanel/V2, which is based
on the Pcanel and the Intel VT technology. The hardware
virtualization technology is used to configure a controllable
virtual execution environment, and to avoid changing the
Guest OS source code while maintain a higher efficiency than
traditional software virtualization technology. A control
structure called VMCS of Pcanel/V2 is configured to con-
struct a controllable environment for Guest OS. Pcanel/V2
can control the whole hardware rather than the Guest OS to
deal with the resources management and can carry on corre-
sponding processing for each kind of situation which appears
in the guest operating system. Through Pcanel/V2, the au-
thors have realized the basic purpose of hardware virtualiza-

tion, and laid a foundation for further optimization for the

future.



