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Self-Organizing Middleware Platform Based on Overlay Network
for Real-Time Transmission of Mobile Patients Vital Signal Stream
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ABSTRACT

To transmit vital signal stream of mobile patients remotely, it requires mobility of patient and watcher, sensing
function of patient’s abnormal symptom and self-organizing service binding of related computing resources. In the
existing relative researches, the vital signal stream is transmitted as a centralized approach which exposure the
single point of failure itself and incur data traffic to central server although it is localized service. Self-organizing
middleware platform based on heterogenous overlay network is a middleware platform which can transmit

real-time data from sensor device(including vital signal measure devices) to Smartphone, TV, PC and external

# o] RS 20122“&573 et el palel Sfslef diyelsly, “ AT iR sl el Asles
%147137}1“‘4 W - Z5rE) 9] d3ke® $elElsls. [10041145, A4S Adske A9 AR7)7] WA zEede] FHE

o FAR: A EbL P FENFRE S hykang @ce. knuacks, 2510

° WAIAA} 7&‘%:]]?;]—'—/ AR ATE T AA A 28 A7 Al sjkang @ee knu.ackr, % ZX3]Y

* AR AR 7 A FE TR A AL /‘]i g o174 snowflower@ee.knu.ac.kr, %3], esssusige @ee.knu.ac.kr, A3

*x BN AR AT E Qo] S EATAlE], JegarOS@knu ac.kr
=T KICS2013-04-198, A 120139 449 304, HE=A44d=} 120134 79 8Y

630

www.dbpia.co.kr



=i/ olE #A Az A A

2 fkene] viEY A 7k AETAY vEde] s

ol

system through overlay network applied self-organizing mechanism. It can transmit and save vital signal stream

from sensor device autonomically without arbitration of management server and several receiving devices can

simultaneously receive and display through interaction of nodes in real-time.
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0: int
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+RemoveTemporaryDataSource(): int
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3% 7. SoSpRe] API - UML Class Diagram
Fig. 7. API of SoSpR - UML Class Diagram
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1. SoSpR Ver.0.1.09] 74
Table 1. Features of SoSpR Ver.0.1.0

Product Software Description
- Manage streaming services.
- Create streaming service.
SoSpRouter |- Save streaming service.
- Forward stream signal.
- Remove streaming service.
- Process stream transport
SoSpWorker service as l‘Illllti—iI]Stap}lOCC.
- Control streaming
SoSpController |- e and monitor
coordmation service.
) - Receive wireless vital
Prototype SoSpSerial  |signal through Zigbee.
(Ver.0.1.0) - Forward sfream signal.
. - Receive streaming service.
SoSpClient |_ Display as multi-instance.
- Provide IDE for SoSpR
SoSpIDE Service and Client Project
- Discover and track each
SoSpLocator other on a local network.
- Provide security based
SoSpSecurity on location and user
identification.
ZeroMQ 3.2.2 |- Lightweight Socket Library.
CZMQ 1.3.3 |- High-level ZeroMQ library.
- Provide coordination service
Open | Zookeeper 3.4.5| fo" istributed applications
Source
Software |CSS/BOY 3.1.4|- Using CSS, we can use BOY
EPICS 3.14.12 |- We just only use EPICS base
Eclipse Juno (4.2)|- Eclipse Rich Client Platform
638

E 2. SoSpR Ver.0.1.09] AF 7% s}
Table 2. Providable Functionality of SoSpR Ver.0.1.0

Plug-in

Module Sub Module Providable Software
Data Processing O SoSpSerial
Simulation X -
Trans- Service Routing (@] SoSpWorker
portation Sew]i:;:ic‘éclg\r’g?;r & o SoSpRouter
Messaging 1]
Middleware O |ZeroMQCZMQ
LIDx/AMD" o SoSpLocator
Security O SoSpSecurity
.| Private Federation «
Coordi- Cloud )
nation | pigtributed Personal % B
Health Record Storage
it | o | oo
. L SoSpControll
User Service Application o OS(I)JSI;)&lliCOIlfr’
Interface | Service Consumer API| A SoSpIDE
Control System Studio O EPICS™ CcSs™
Eclipse RCP Plug-in o SoSpIDE
IDE | BOY GUI Toolkit O | SoSpIDE, CSS™
(RCP)
Ja\go]gg:,log])c G, o Eclipse“g]

32! 9. SoSpR T-% ¥4
Fig. 9. SoSpR Physical Environments
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Table 3. Transmission Traffic of ECG data

ECG data Raw Data (bps) Transmission (bps)
1 ch 24K 64K
2 ch 36K 96K
3 ch 48K 128K
4 ch 60K 160K
5 ch 72K 192K
6 ch 84K 224K
7 ch 96K 256K
8 ch 108K 288K

5319k 13 100014 Al SIS
|2 7ke & w18 119 1EfEE ¢

e}, dlole] A|dAZE H 1.5 mseco|ch
= A A5 dHolel7} 1ch ~ 8ch ®5F ¢
A7kl 5 msec mIREeZ Aol X|¢igle]
< 9msl, 6che] x|dAlzte]
Ao =l o]lf= YES T tho| HalAlo]
1} SoSpRE<A] AldzlE= AL ~AEY 5
olz] 9glel o3 WAlx= HoR Helck wEhA

R
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¥
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O>~
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(HUNID)
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H

E 4. Sh=dlo) B 2mEg] 29
Table 4. Hardware and Software Specification

Hardware Software
1.7GHz Quad core |- Ubuntu/Linaro 12.11
SoSpR ARM Cortex-A9 (GNU/Linux 3.0.51,

Division

- 2GB Memory Armv71)
Monitoring |- 34GHz 17-3770 |- Windows 7
€ |_ 8GB Memory Professional 64bit

B 5. dele A% Z2EF
Table b. Data Transmission Protocol

. SoSpBANHub | SoSpR — SoSpR —
Division L.
— SoSpR SoSpR Monitoring
Interface | Wireless(Zigbee) Wired Wireless(WiFi)
Protocol 802.15.4 TCP TCP
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