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The Implementation of Patient Vital Sign Information Telemedicine System using TMO in
Distributed Network Enviroment
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ABSTRACT

In this paper, we present a patient real-time vital sign information transmission system to effectively support developing real-time
communication service by using a real-time object model named TMO (Time-Triggered Message-Triggered Object). Also, we describe the
application environment as the ICU(Intensive Care Unit) to guarantee real-time service message with TMO structure in distributed network
systems. We have to design to obtain useful vital sign information, which is generated at parsing data receiver modulor of HIS with TMO
structure, that is offered by the central monitor. Vital sign informations of central monitor is composed of the raw data of several bedsite
patient monitors. We are willing to maintain vital sign information of real time and continuity that is generated from the bedsite patient
monitor. It is able to apply to remote medical examination and treatment. we proposed integration method between a vital sign database
systemns and hospital information systems. In the real time simulation techniques based on TMO object modeling, We have observed several
advantages to the TMO structuring scheme. TMO object modeling has a strong traceability between requirement specification and design.
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I3 1. TMO 7|& #+=
Fig. 1 Basic Structure of TMO
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(2) Spontaneous Method (SpM)

Time-triggered method$l SpM-2 E o] AE 2] A
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7L A A Aol Autonomous Activation Condition(AAC)
o 42 WA
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“for t = from 10:00am to 10:50am

every 20min
start-during (t, t+5min)
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finish-by t+10min
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(3) Basic concurrency constraint (BCC)

TMOE S AR MH 2 58& BAstr] 93
Aok 24024, SpMI} SvMo| F-# o E]l ODSSE
FA FostEn g W AT e FES A
3t7] 913 3 77 & o| T}, o] wf SpMo] SVM BT} 1] &
L SHEAE ZET F, IR 2YoIdERZRH
2 WA Ao} 3] Y E=svMe AL 7| EA =
SpM FE0] (e B¢, FE0| 4o SpMe 4
ol gt Fo ¢t 7hssivh. A es] WAy SpMI
SvM Alolof &= dlol Bl & F-f-317] 9 ¥ ODSS(Object
Data Store Segment)7} £ |3}, o] & FA o HA
& gelE 3¢ spMo] SYM T H] £2 $41e
& 7t e Aotk a2z AR FPHE= At
Ol A RGAZ F 9l SpMe] TP L
SvMell o a4} whal] ®ER] F o m, SpM o] 3 A] 71 A
e BAAE T e Aot

@) FEAIF Pl B

tlapo| 7t WA= A ZAIZE, EEAZE 2183 )
(timely service capabilities) S T AFQ) @A o A 1T &
NEE A o

I 244 & S2o|AHE MNE &

AN A AN A G R ARG WAL AN
A BB E AT QI 24 AR =EF B
HEAZ GHE FEBCh QA B AN S A
AAAH vz HEES S FeoldE AAE &

it
o &
K
2
(m
S
>

o2 A 435 TR TEAE
A FE AEAu A da=rE 4 dvh Egtold
Evt A AA 2 FAAH SHEE A3 & Muja v
7 Blocking) B} &} & & o] &35} 1|

t:‘_:.,E'_
EAR=E o



B ES 2 83 5k A TMOE

o] 43t 23} AR AR 974 AZ A 26 T3

5t

oY

ok

Eul
ol

1-011
e
tio

Ol%

-

A8 TMOW 2] A H)
7 3& F 7R I

B ot
=,
©
[Red

ok o
fru
I
ok,

-4

pr BX

l>

=
oz

in
2

o e

. aeeg A7 EA

o2 2> e

e o

> ]
>
olp

E7b s HAEE 5E

#5124 A7} ol

Obj-name.SvM-name(parameter-1,parameter-2,

-*,by deadline)

Zeo]AdEY My A= F A & A ==
AN FFE ¢ dn o) TEL UH 55 AR
Fejol A TP M)~ Haze] A3} v A7}
ok s M MAs2EE A8 45 A5t
4 "zl AzkA 2384 g 5 o,
FetolAE Ao tigk A dx-2 sheA] o
ZZ S (overflow)7} LA o M o WHEH
(handling) & A 3hc},

HIEE7] A$EEL FoldETL Hula vlias
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E] A3} qA X & 7vhE] = A o2 A Tt o] vE
Wk

Obj-name.SvM-name(parameter-1,parameter-2, --,mode
NWER, Timestamp TS);
----- —-statements-——---;

get-result Obj-name.SvM-name(TS) by deadline;
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Client TransferCall(SvM-name, parameters)
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e gastd 2799 Jeold B fag
e of 2z Aol Agetn 94 B L Su
3 vlo]Ele) Zo] & %7447 Raw Data 25| 5 W5}
171) Fle] ) byte o} v st S £ A W

1% 5% TMO 725 o] 843t A2V E 947
F Alzdle] 54 TMOE YERd F 224 DS-76002]
FNEH RUHZRE 44 4dHE 53 Main-
TMO<] SpM % & ol A Parsing-TMOS] SYIM 3 9 & 5%
ste] A %3}, Parsing-TMO2] ODSS 4 & & #2}9) A
BE Ve = Patient Info Buffer, 84} A )4 B 2] 2]
do|EtE HERE S dlol et M3, A E ] 3
S VER = 913 dlojE 3 2 A dlo]e] WHE o]

Fol4e ¢ 5 Utk

ICU Parsing- TMO

Access Capability (to other TMOs) None
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Call SvM(Gate2-NonBlocking:Update Patient Buffer)
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Call SvM(Gate4-NonBloking:Update Wave Buffer)
Call Mehtod-TMOSL(Deactivate_AAC:AACI) or
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Receiving Patientinfo From Main_TMO
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Receiving WaveData From Main_TMO

Call method-TMOSL(Activate_AAC:AACL) or
{(PullSpMFromIdleMode)
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Fig. 5. Parsing-TMO of Patient Monitor Telemedicine
System
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CParsingPro::CParsingPro
{ TCHAR* TMO_external_name,
TCHAR* SvyM_external_name,
AAC &aac_spec_patient,
AAC &aac_spec2_measure,
AAC &aac_spec3_wave,
TCHAR* PatientTMO_name,
TCHAR* PatientSvM_name,
TCHAR* MeasureTMO_name,
TCHAR* MeasureSvM_name,
TCHAR* WaveTMO_name,
TCHAR* WaveSvM_name,
tms gate_start_time,

tms TMO_start_time):

m_PatientGate(PatientTMO_name,PatientSvM_name,
gate_start_time),
m_MeasureGate(Measure TMO_name MeasureSvM_name,
gate_start_time),

m_WaveGate(WaveTMO_name, WaveSvM_name,gate_sta
1t_time)

{

SvM_RegistParam svm_spec;

svm_spec.GETB = 20 * 1000;

_tesepy(svin_spec.name, SYM_external_name);

svm_spec.build_regist_info_ODSS(m_ParsingODSS.Getld
0,RW); RegisterSvM((PFSvMBody)ParsingSvM,
&svm_spec);

TMOSLprintf(_T("<ParsingSvM_Regist
Successfully>\n"));

TMO_RegistParam tmo_spec;
_tesepy(tmo_spec.global_name, TMO_external_pame),
tmo_spec.start_time = TMO_start_time;
RegisterTMO(&tmo_spec);
TMOSLprintf(_T("<ParsingTMO_Regist
Successfully>\n"));

]

BOOL CParsingPro::ParsingPatientSpM(
{
TMOSLprintf(_T("<PatientSpM Started>\n"));
if (0 < m_ParsingODSS.m_wDataLen)
{
BOOL nResult = TRUE;
tmsp Timestamp;
ParamStruct_Parsing_SvM SvMPara;
memset(SvMPara.szBuffer, 0, 512);
memcpy(&SvMPara szBuffer[0],
m_ParsingODSS.m_szBuffer,
m_ParsingODSS.m_wDatal en);
SvMPara.wDataLen = m_ParsingODSS.m_wDatalen;
SvMPara.tagType = m_ParsingODSS.m_tagType;
SvMPara.strFlag = m_ParsingODSS.m_strFlag;
SvMPara.strMacAddr = m_ParsingODSS.m_strMacAddr;
SvMPara strSerialNo = m_ParsingODSS.m_strSerialNo;
SvMPara.strinitDate = m_ParsingODSS.m_strInitDate;
SvMPara strlnitTime = m_ParsingODSS.m_strinitTime;
SvMPara strDataDate = m_ParsingODSS.m_strDataDate;
SvMPara.strDateTime = m_ParsingODSS.m_strDateTime;
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SvMPara.strLanTime = m_ParsingODSS.m_strLanTime;
nResult = m_PatientGate. NonBlockingSR(&SvMPara,
sizeof (SvMPara), Timestamp);
if (nResult == TRUE)
TMOSLprintf(_T(“<PatientGate NonBlockingSR
Successfully>\n"));
else
TMOSLprintf(_T("<PatientGate NonBlockingSR
Failure>\n"));

MicroSec system_age = GetCurrentDCSage();
deactivate_AAC (_T("aac_patient”),
tm4_DCS_age(system_age));

}

return TRUE;

V. ICUS| HAJZH MHEE

2% 62 Patient Monitor(DS-7100)°1 A 41 % &=}
of AAHRE Icuel Central Patient Monitor(DS-7600)
A TMO 4 =4 B E S o] &3] AA7HA 07 Al
HAdE L}Ehh UE Ao z2A FAld BAFRE

HIS A8 A|2€lo 2 TCPIP S1EYl L2 EZ-S £3)
AeEn, A4H A AE g o8& A TMO 728
A &3 §) 48 & £ 3] Patient Monitor (DS-7100)9 4 A
AE 23 A A A B E Client Userol
AFE viElhi R gleh

2Z o] 3=

1% 6 TMO HAHE MAIZE HE

HAE HIE A|AH
Fig. 6 TMO Vital Sign Information Real Time
Transmission Test-Bed System
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