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System Replacement to a Wew HIS and Da

1 Warehouse

Mlmsuyuki Haomdo and Tokehire Matsomato

Pegwrmses of Medial

Plagmaabi U perany Heapdd

171 Babmrade, Moguenki W524511. Jupan
il fe-biidaPrepmakius g
{Heeoteed Bafy 5, 3500 pevppiend Ukiinber 123011

Larpe-seale hosgdlal infnrmation syeiems (113 genep-
ally evnsisl of {5} niding deansastinn provesing (OLTT
annl 1y onding snalytics] proesssing (OLAP) systene,
Elestromis medical records (EMR] are 2 major QLT
elensznd, The dals warehssse (IVHE assames many
impariant GLAP redes and mainies an Wstitabon’s
medical tare af & high level by prwiding B wilh
the hesl praclice coses weailzhle. Thiz article foonses
aialaly an why OLTF and GLAP sre neaded ued what
sl TAVE plas, whiseh menns that ke IAVH fes
B s nkiligivs s sepplementary meriis. The hack-
e of 1ki discussion B closely redated 1o the HIS
uf Mapssaki University Hospiial ingeeduced beloss the
TP is darnssed,

Koywanks HIS, EME, dies wahoase

1. Infreductlan

The Basesrch on Secveulary Use of Medics! Inforema.
v sy pr @;nr@’%fwsgﬂnm Aunspeiztion of Med.
feal Infemzatics (JAMIDL, we exighlehed in 208 Al
l&wgh@g&xphw{-é; diialn seenmlary fgiset-da
use hove spread exiensively aml BSsme an GnpoiEs
ssbrert in medinal infesmativs, many @la =amhiozes
(LS e stone dota of a quality sdequate for prcti-
ced wwe Uur abjective i3 1o fzd the most offickens way
o crrate aervicenhle YW HE sdeg gatien dain derved

7 i sinehi as medical meoamting, srder entry,

st iunial el B WE e slanaimily-
img ways 0 ouekn] TPAH i guvcalses 2T
cienily anid S0 analyee how o entme Glferesg il
anl knowdedze from I Hs [1, 21

: > pemmmeh aciivities, Hagmeaks Univeniiy
1 s anirsdeced a now DWH amewerk

gtiele lmmeduees this HIS i&gp]mﬁmwﬁ frauses
th DORH, podsleres 5o 7he sysiemn cimstsuction, ol
tmppeniant prst-elfngis

i Fourzal ol Advanval Coenpubmivnal Intellipeace

Tobde Lo WUH smistize, Apeil 2808 oo Wlareh HHAL

ey ol cealn ) and
Jwerape daws of himpulisian | 104
Hatin ol gvailehs 2ails (5 54
Fapchar ol airgeries gar yaar | AlE
Furcher ol appresis ter vemr | 44080

“Elgramal cepitieation: Caality Heglih Cans poed 2005

Tahls 2. MU UGS fstony

Jon VST Thnder oy kil

Sigr, JENE 0 Dlepannent of Bedod Inlwmesios ogsied

T, AR Uniler evory symem seplannd

IPED PO anlering I

Imatigation, of resw swalem requemems by
15 vty groiess

e wad opemed s new BN geeed

iored sl estical saatiin slaned

1. Chullenps ot MU

L. Tugvoduction m NUH
HUHL. o middle-sioed instizmion smong 42 sabonsd
univessy boepilals, i3 Japan's oldssi wedicsl edneatton
hm;mgL i shovwen s Talibes 1 and 2. Table 1 giess bao
L sarkalics fr the e Trom April "!&I% 1 Wlarch

Twie yemapa, sed yypie

g digs ol fu x:*gm;shmmm il *h;a greml,
A he HUH HIS Bisiory shoen in Tehle 2 indicsies,

MEL, 2 iypiced Japusse computer vendar. sesves as the

come of the WU HER Bedore 2000, this HI% wes o so0

calfed ander entig. HUIH i‘é[iTLﬁaKx?ﬂ L.{%R@&ﬁ b‘_f‘ mis, upﬂm’

I 1] EME anil = lizing -
i uimg ghe inloremiiom Wechnioey
fines 22 WUH hiss g depasiments - peelicgd ,;ml ém
Wz sented desaistry BEMIE and medical B4R & months
|mies.

L2 HUTE WIS Replacemend
The BUH BN sus mplocsd i fune 2008, For
tis replacemeny, we wal 15 woeking groups (W o

Hal L i 1L 2002

s InielBgent Informatics



Table % Mew HIS concepte
[T Tmprovad peodutiviy
- Filmless mnd papovioss
+ Flectroni: clinieal path
1 Improved medical qeality
+ Medical recond sharing by all clnkcal satfs
. Divubll checking of medical renl
L Bepeoved medical safery
- Confrmation by bow code

Table d, Trirgraimd HIS.

Mulical acormng NEC Megalok IBARS
Hetwiek
Clinke Backbone Whila AXRIES =3
wach DuLink DGSSZY
Floor switch D-Link [WWL-B500AF
Wireless AP o
Campes Takbone Whils AXAES )
LAN wwinch DLink DGS 350
Flese wwalch D-Link DWL-RS00AF
Wireless AP .

2006, Discussions ol soflwars regeirements and hardware
equipment kasted over 150 bowrs in 15 Wi, Table 3 lists
hasic HIS concepts, focusing on productivily, qualicy, asd
safety.

The pew aysiem fentures (1) 2 full-rasge onder entry
system praviding more productive medical care, (2) in-
crvasd business efficicney due 1o outpatient exambnation
bouking med electronic, rather thas Slm-hesed, naging
tests, (3} support for medical practice easvsoek and med-
ical record quality by the compaterized progress moke af
EME, and (4) advanced input managesent ensuring dala
securacy and safety controd.

Tahle 4 shows core HIS and switching systens in the
neswork, HIS wsally consists of EME, ander entry, md
medical accounting. In roplacemens, we integraned other
major camponents, inchling the radiation inforaion
system (RES) £ picture archiving comsnumicalicm system
(PACE), medical kiborstory, pharmaceutical division, amd
nursing. We lstegrased 30 subsystems and department
sysizms as asellies of EME. These sysiems comemuni-
e larpe amounts of @, 50 we designed the bagh-speed
high-quality netwerk shown in Fig. 1

HIS replacement imobved the || basie feamres shown
in Table 8. Ajsainel, a regiomsl medical decioe-o-locios
(L) nerwork in Magasaki, has been a subgect of inter-
ea naticowlde, Our special interest is in DWH Ko,
which pleys the impenant role of madmaining a robust
deta consistency-peeserving archiieciure. Section 3 dis-
e Uhe TWH comsinactsan and roles.

Wl 16 No.1, 1012

Eywem Rephesient 10 & Mew HIS sod Dats Warchouse

Tl 5. Biow HIS fcmins
Hipital minne porial
EMIE in ol depanments
Fililzss and pascrless operalion
Dverviow of all teding rosuks
Bk managemant with wrishand
Dlinat bedbirke input and conf
Speckitived sell depanimenl esting
['WH

Ajisai-rest segiomad medical sysiem
Elextonie clisivel pafy
! Sarouggk all-wued winckes LAN

=0 P e

Fig. 2. OLTP 1] OLAF in large-scale HIS.

3. Secondary Patient Daia Use - DWH

A1 Usugd Objectives for Designing a DWH

& lage HIS gener by consists of (i) ooline triomea tios
processing (OLTP) and (i) online analytical processng
I{HLAF). The EMR is the main OLTP consposent and the
LYWH plays many boportant OLAF reles and serves as the
heckboue for maintaiing high-level medical instiution
gang by pranviding the best practice cases o EMR (Fig. 20

Secomdary medica’ mformalion uses are shown s
Fig. 3. Towlly sepparting those five ohjectives ane be-
yond the range of our DWH, so those within dash limes in
Flg: ¥ wre defined im this replacement.

The IWH runs smeoothly usimg (1) business analyss
sUppedt, 2] medienl cocumeniatio, {3} electromsc clini-
cal path, and (4% & community Bealih sysiem. Although

Journal of Advanced Computational Iseelligence v
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Himika, M, o Malsamaio, T.

Fuirpase of seaondeny ussgs of madicslinfarmation

esbbibEEALE b e

Fig. & Ohijectives of secrmbery madical infoemation e

Clcal Dsta Resaeiory aystem : CIDAR

Fig & Conospt of cinical repository system “CilAR"

these systens may Be difficali o irplement depemding
an the hospital, this collabaratan beromes important in
clarifying WH moles,

AL Implementation of WH and Exiended Roles

Giiven the requiremenis given im Jection 3.1, we =
atalled the elimical dats reposioey sysgem. “CiDAR” sup-
parsed by Metmaeks Ine, as a DWH for NUH. Fig, 4
shows the cancept ol clinical reposinory system “CiDAR™
and Fig. § exphins the system eonfigaeation and relations
Froen data sources 1o diva vepesilory, ’

CHMAR femures (1) sopbisticated Fumetions Tor medi-
cal researehy and medical education, (2) guick reaponse
For veal-tine incuiry and sotistical peocessing, (3 a Mex-
ikl inferfac betwess don supply systems and the DWH.
aral (4] robust data consisteney-pre ierving archileotere
for kang-term siorage (Fig, &)

4. Conclusions — Need for HIS DWH

A DWH used a5 an OLAP syster is exenlzl s HIS
bocauss OUTT in HIS is malsdy wsed for suppaorting dely
clinfeal activithes and ies snaciure is not always suitable
fur analytical jobs, A DWH & crikal as the backbone

40 Burnal of Advesed Computaticsal imelligems

for thee best practice «<f the EME 10 wmintain high-guality
medical care. A DWH also keeps king-serm THls sgainst
HIS veador changes and regional medical networks rade-
vekpmen (FIg. 7). . Juin o sl weed o DWH a5 medical
imdizanrs’ driver [3)

Dy paabfications related vo DWH nse end o smpha-
sk Trckimg or deteciing censm defimed diseases through
dalwazes, 3 Zhang ef al, have assessed adverse drug
reactions [4]. Hewor these studies peove that refiming

Wl 16 M |, 22

amml Iredligent Ialeematios
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