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A STUuDY ON CONTINUOUS ACCESS
TECHNOLOGIES TO SUPPORT DEVICE
MOBILE USAGE

Abstract

This thesis describes a new kind of device mobile usage in local mobility situa-
tions and its support system.

Mobile computers, such as laptop PCs and Personal Digital Assistants, are
widely used. Users carry confidential information in those computers and engage
complex work with those computers. In those situations, it is desired to satisfy
following requirements; (i) Secure: even if the device breaks or is stolen, the user’s
loss is minimal. (ii) Continuous access in a wide area: even if a user who has a
device walks around between rooms or buildings, he/she continues his/her work
with the device. (iii) Easy to use: devices are small and light-weight.

We propose a new kind of device mobile usage to satisfy those requirements in
local mobility situations. The idea is that users should be able to easily leave their
desks and continue their work by using their devices and other computers in the
surrounding area. Network Extended Device Management System (NextD) is a
support system for the proposed usage, and it copes with device migration which is
a change of the computer to which the device connects and host migration. NextD
provides nearly continuous service with short unusable periods while the users are
away from their desk.

In Chapter 1, we describe the background and summarize this thesis and in
Chapter 2, we discuss related work.

In Chapter 3, we describe the design and implementation of NextD, based on
implementation of a prototype system on the Linux OS. NextD allows applications
to access remote devices in exactly the same way as they access local devices,
through device files. It provides device files that serve as access points toward
remote devices.

In Chapter 4, we describe about Mediator which is a support system enables
NextD to communicate between subnetworks even if the networks are divided with



a firewall. We also describe about how NextD enables applications to continue
accessing to remote devices when a host migration occurs.

In Chapter 5, we evaluated NextD’s basic performance and NextD processing
time on a device migration. For 4 Kbytes, the latency of NextD’s remote device
access was (.80 ms, which is sufficiently lower than the audio requirement of 200
ms. The other experimental result shows that the device-unusable time becomes
from 3 to 5 seconds when the radio ranges of the receivers on the source and
destination hosts are very near each other or overlap. We also discuss about our
proposed usage in terms of applicable scope, security, applications and capability
for the future.

In Chapter 6, we conclude the thesis with a summary of the significant findings.

O

11
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$ strace mpgl23 audio_01.mp3 2>&1 |egrep ’(openl|ioctl)’

open("/dev/dsp", O_WRONLY) =3

ioctl(3, SNDCTL_DSP_GETBLKSIZE, 0x806cb28) = 0
ioctl(3, SNDCTL_DSP_RESET, 0) =0

ioct1(3, SNDCTL_DSP_SETFMT or SOUND_PCM_READ_BITS, Oxbfe2dbf8) = 0
ioctl(3, SNDCTL_DSP_STEREO, Oxbfe2dbf4) = 0
ioct1l(3, SNDCTL_DSP_SPEED or SOUND_PCM_READ_RATE, Oxbfe2dbf0) = O
ioct1(3, SNDCTL_DSP_SETFMT or SOUND_PCM_READ_BITS, Oxbfe2dbf8) = 0
ioctl(3, SNDCTL_DSP_STEREO, Oxbfe2dbf4) = 0
ioctl(3, SNDCTL_DSP_SPEED or SOUND_PCM_READ_RATE, Oxbfe2dbf0) = O

open("audio_01.mp3", O_RDONLY) 3
open("/dev/dsp", O_WRONLY) 4
ioctl(4, SNDCTL_DSP_GETBLKSIZE, 0x806cb28) = 0

ioct1(4, SNDCTL_DSP_RESET, 0) =0

ioctl(4, SNDCTL_DSP_SETFMT or SOUND_PCM_READ_BITS, Oxbfb69314) = 0O
ioctl(4, SNDCTL_DSP_STEREO, Oxbfb69310) = 0

ioctl(4, SNDCTL_DSP_SPEED or SOUND_PCM_READ_RATE, Oxbfb6930c) = 0

open("/dev/dsp", O_WRONLY) =4
ioctl(4, SNDCTL_DSP_GETBLKSIZE, 0x806cb28) = 0
ioctl(4, SNDCTL_DSP_RESET, 0) =0

ioctl(4, SNDCTL_DSP_SETFMT or SOUND_PCM_READ_BITS, Oxbfb69434) = 0
ioctl(4, SNDCTL_DSP_STEREO, Oxbfb69430) = 0
ioct1(4, SNDCTL_DSP_SPEED or SOUND_PCM_READ_RATE, Oxbfb6942c) = 0O

0 3.6: mpgl230 00O O ioctl
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CTL.DSP.SPEED O ODODO
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e NMO network moduleMM O OO OOOOOOOO
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O0DO00D0ODOO000O00O0ODO000DO000O0000DODO0DODOODDO0ODOO
OO0000000000000D0O0O000000O00000000000Od
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3.3.2 FUSEN ioctlO O

00000 FUSED ioctlD 0000000000 O0OODODOODODODOOO
O00D0ioctlOO OO0 getxattr(2) 0 setxattr(2) 00 00000000000
LnxOOOOOOOOODOOOOiectlDOODOOO

int ioctl(int d, int request, ...);

0000000000000030000300000 char *000 Dioctl 0 O
0000000000 30000000000000000000000000
00000000000000000000000000000000000C0
000000000000000000000000000000000000
D0000000300000000000 request000000000000
0000000 510
D00LmxO0000000000000000 joctlD00O0

int (*ioctl) (struct inode *inode, struct file *file,

unsigned int cmd, unsigned long arg);
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size_t argsize = 0;

if ((_IOC_DIR(cmd) & _IOC_READ) && (_IOC_SIZE(cmd) > 0)) {
char __user *userptr = (char *) arg;
argsize = _IOC_SIZE(cmd)

copy_from_user (inarg.argbuf, userptr, argsize);

}

if ((_IOC_DIR(cmd) & _IOC_WRITE) && (_IOC_SIZE(cmd) > 0)) {
argsize = _IOC_SIZE(cmd)

}

inarg.cmd cmd;

inarg.arg = arg;

inarg.argsize = argsize;

inarg.argbuf 000 0000000000000 0O0O0Oargsized OO OO0OOOO
cooooooooobooooooboOoobooobOoOobooooooon

0 3.9: FUSEODO ioctl O O
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libfuse 00O OOOO0DOOODODO joctlDOOOO

int (*ioctl) (const char #*path, const int cmd, const unsigned long arg,

char *argbuf, size_t argsize, struct fuse_file_info *fi);

ggouoboobboboo
gbobougo3buoobibbibobbidbargsizel 0DDODDOUOOOOOO

7/usr/include/asm/ioctl.h O O
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# 00

Q@bus = DBus::SessionBus.new

@bus.add_signal_receiver(handler,‘ DEVICE' , ’org.nextd.EAPIM’,
’org.nextd.EAPIM’, °’/org/nextd/EAPIM/EXTAPI’)

# 00000000
def handler( dbus_if, member, svc, obj_path, message )

remote_service = Qbus.get_service("org.nextd.EAPIM")

remote_object = remote_service.get_object("/org/nextd/EAPIM/EXTAPI",
"org.nextd.EAPIM")

devices = remote_object.get( ALL_DEVICES")

end

0 3.10: RubyO OO OOOOODOO APIOOOO
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