HEIBEERIFRFEEAR (BIIEEAERERERIFMKSR)

— & OE

—ﬂxﬂéﬁ

RRBEHR AT L2 (W—=KRDxT7, 419 —TxT—2R)
2018F11H23H(&) 10:15 ~ 11:45 F&13% (5F 502+503)

[2-F-1-2] 22 WBEF IV T DEMBREBFF
O%ka gz, TN EE (RERIASRGRHEHNERRM)

WE. EFHILTREZ2EBRORELHBICEKFRINTVWS, —BRUAEFHILTIEFRRY—N—|CIKET
2EHETHESINTVWS, FRY—N—IIWH L TREFET 2 ZOEKIE. T—YBRENBIMLEBEICHATE
TRENVEERS, FEENRXLBE. EFHILTOEESFICHELARIFLTLED, —A. T—9%
EFHNICEETZ2DTIERS, BROT—IR—RIIPHB L TEET 2L0BET —IRNR—ADNEFEET S, D
ZHMBT—IR—2E, ASHIC) YV —XDBMIPBRICTRA S, £y ZOHET—IR—AET—9%
KEICDETBIENTEDLD, T—IR—AAD) Y —A&H—ICIRZETEIENTRETH B, &2 5
T, EFRTHERINTWEIEFHILT TIIRELEHIC LT —YDRELET>TWSE, ZD7H, EHETHE
MENTVWERBFAILTDEA—F—BRIIZDHT —IR—ZADAI VRAIVRERZADIENTREEEZEZILN
%3, 2T BF—Y—RBROEBICHRTZVY—REHFHLTE, VY—ZAHPFRLTVWRGEIFEMT S &
NABEE D, Tz, ZOHMBT —IR—ADA VRAYVRICEENRE LIGE, ZHT M VATV RLUN
WBFRTEETH B0, EFANTADEEDOHEINEFHILT DDA TIZ AL —EICED D I EDTREIC
b, TITARRTIE. TDHT—IR—REAWVLEFHILT. ?@b%%ﬁ%%%ﬁ»%@%ﬁ?*ﬁ@
Mt &1To7, BAMICIZ., SEIEZSHEEI T —9 R— ZT%%RMB%%VT%%W EFHAINTHRDOA—4—T
EICDBMEINET—9 5 —MBUBREFAILNTEEAKIC, BELZHICIEBLZOER. T—9DBINVEEE
T2 ZO—EDHEICL T, T—YD—EMLHEHIRILEIT o7

O—M#tEEAN BAERFRER



2-F-1-202-F-10 00002 000000000000000000O000O00000O

ZOMEBEFHILTOERE

AB5Z MIFEE
S RV N S N R R R S e

Fundamental research of multi-distributed EMR

Takayuki Mototani , Tadamasa Takemura
Graduate School of Applied Infomatics, University of Hyogo

EMR that are composed of centralized type is preserving data centered on patients. Therefore, it is considered that
each order information of the centralized EMR can be regarded as an instance of the distributed database. Resources
for the amount of each order information can be optimized, and if resources are insufficient, it can be added. As a
result, it is possible to scale the storage capacity against the amount of generation of the order. And, if a distributed
database instance fails, it is available except for the corresponding instance. The scope of obstacles to EMR can be
stopped in part, not the entire function of the EMR. Therefore, in this research, we aim to investigate the feasibility of
EMR using distributed database divided into each order information, that is, Multi-distributed EMR. Specifically,
using Redis which is a distributed database, instances were created for each order information, and the data was
distributed horizontally. The data dispersed for each order information was acquired on the patient axis similarly to
general EMR, and then data was added and edited. Through this series of operations, it was verified whether the data

was consistent.
Keywords: EMR, Redis, Database,

e B
B3R

BUE, B INT VAT MIBEIERORIT LRI IAL
EASI TS, —RINRET INT VAT AL, VL —a
T T —=H_R—=2% T, FRAE OV — N VT
EEIN TS, S DB A INT VAT DRI T — 2 BH
WRT DI, Y7 =T ~N—Ro =T ORI LA
STLThH, T/ BARE—RDOK TR, VAT LB KRB
AT DA DD, Fo, BENRE IS, BV
TORERE R EE KIFLTLE), Fio, FRY—C
KU TERAFT DO KIL, 7 — 2B &MU 72356120
RTFATRE RN TR LT D, BIEDEFINT VAT LD
DEI72RBUNT ., BURD T p— <o AT AT-D12%
SFRCH OB LN EL | BB ARE DT — X2 &bl
TNIRBHIRNEE Z HNAREAN ToT BREEdEHITHIL T,
HISM s CL I WREME D D D,

— 7T, NoSQL 7 —H#~_X—R|Z b L 572, Key-Value
BT —2EEEF AL C, KB T — 2% B ik
TEMARER T —X T/ F ¥ BMEREIN TV D, 2, Zhb
WX HT —XT 7 F X DEZFIZE SO THEREINDIZEN
Z BT — R 2 =R ) —RMEIELTZ5E T
b, VAT LANOMD ) —RINT —ZE R\, VAT DAERR
11T DT LT B A T2 LD FRETHY | MhEE
MERENEB X HND, £, BT —F 77T ¥ Tix, B
LieT — S0Pl 2 DT —H_X—R R FSNDTD, T —H
DILIEMERDH D | IS U TR B R E 2 1THOZE N A RET
5D, LInL, —xBIIZ CAP EELL TEDLNDIINZ, /71K
T —H X —2D XA % (A: Availability) & 55 7 i 4
(Partition-tolerance) % Jili7= 9 H DD, —E M (C: Consistency)
BTS2 WNEB 7L | B VT VAT LIS ATREZR D
D3, EVOREN DD, L, HES D NoSQL 7 —&~— %,
FI T —H = B IR ARSI R R R T C— &
P, WA SRR T DL OB, BT LT VAT A0
MU TR IS5 L5 2615,

306 0O3OOOOOOOOO0O 38th JCMI(Nov.,2018)

2. B
ZZTARZETIE, NoSQL B 3l 5 — Z_— 2D
FIINT DWW TR EA T,

3. A&

3.1 BF AT LURATLERRBIT—ER—X

BT INT VAT A, EARICEE RN L7 — 21
ETHD, ZIUTH LT, K4 —F —=° SOAP FL#ZDIAEH
DRI NTF —Z 2R TWAZENS, KA —F —1H#
I FAL— LU THERR T D, FT, BEZ DT —X & 7T A
H—bUTRIFTAHZET, BTNV T VAT AIBITHER
WEE LT DZENFTRETHDLEE Z NS, AN EK1IC
R,

HHERE
J— o ]
+—s—A W #—%-8B )
==l =)
BEB BHEA F—&—B F—&—C
BHA BB F—5—C l

M2 DEBET—IN—XR[ZLHEFHIILTOHZX

3.2 Redis

A AT —2_R—2L LT Redis Z AV THERRL T,
Redis (% NoSQL {2/ HSNAA L AEVRDT — 4 _R— 2
5o AVAEVRIDT —H_R—2L T, AL E2—HF DAL A
Y E T —HDERAEITHIZETHD, LML, Redis 1Z1F—

EIBAMERIERFEEAR (B1IIEAFERFRESFMAR)



2-F-1-202-F-10 00002 000000000000000000O000O00000O

BRI — a3 LT —H =R, T —H Dk %
REbLHO > TWD, 62, b —Yat T —Z_—X[EkER
FUW I arERITTHIENARETHY, T —F DE 5
AT U CE I T 2 D,

—F . Vb—vat Ty —F =870 Redis TOT
—AEAFFE UL, Key-Value AT LW ELE->TND,
Key-Value A7 1%, F—LEOMAE DT EFREL TR
FTHERTHY, 7 —4% IRGERTEHT LI —atr
T AR RLIREERD R ERD D,

F72, Redis (T7 —ZDKESEFBEIBINBEZIATZ
LR NG D, W DT —Z = AT, RFECELRRIT
T B R ANFAET DY — N AF T 5, LL., Redis D
B —20 Redis ¥r— % /—REL T X, 2D Redis
J—R%& =D, I TAZ R T HZENFRETHY, /
—RZEIMNTHIET, BEDOIBIMZAHEIZL TW5, Redis

ITAZNETIL, 77 AP EAER L CODEE D/ —RIZHL .

T =B E KA T D, 29T AHIETITAZNETOR
BORVEESTZENTREL > TS, —ERR L2
Redis 77 A% 1%, /—ROHIBRRLIBINNEZITITA D, ZHLL
0. BEERADTIEINTIGE . FERHBINEZTTOZ L A EE
(2725,

EBIZ, Redis 7T AINLT — 2 BAET 556 LT
% Redis —SDOWT U — DI T AZETRIG 5
TEMNTED, ZHUT, T —FE KL, VY — A% —
WREFTDZEEFIEL TODINNTE 264D, LA, Redis
ITARNL, BEFELTZ Redis Th— NZHEREN =T —H D Key
DIFTELIR o726 Key ZERFFL TS Redis Hr—/3~
Btk VE AL 7895, ZHICEY, Key ZREFL TV
Redis $—/3~F =% HRLU TG T D203 A HEE /2o
TW5,

3.3 HEBRT—AR—RERANVRTLEBE
A EIREE T2 AT MO K% K217 777,

Redis”7 29— A

>
-  e®
Redis? 5 A9 —B W\
S

BEEWMICUI
A —Y—DRRT

Redis7 5249—C

2 DBEBTIR—ZRZEAWV AT LOBER

AR LI AT AT, A —F —F R LT
—HR—=2THD Redis ZHNNTT —XDRIFEIT-T=,
Redis D/\7 4—< U Z% iy RERIZHEFES W 5728, Master &
Slave DA RFo T2/ FAZRERRE LTz, 203 AZET, 77—
HaG T 2B8 Slave 22 HSIRENDT=8 , Master DA fuf
% Slave ~3ELCES, F-, A —FHFHRT LD Redis 77 A%
LTINS, A—F —ERT LD Redis 77 AZ[FREIZ, & D
Redis Z7TAZENERR UT-. ZDIFTAZTIL, BEDOZA LTA
LT BEADF—F—D Key — &% A2 EDORAIT

EIBMERIFHRIES

PREFT D IR LT,
3.4 VRTLIRBEELH
SERERR LTZY AT DEIEIREF LT EL T AT LD
FME T/ 0o T, REER LT AT LD E Y Rl
=1 VATLIRIE

(o} Mac OS X 10.12.5

AEY 16GB

HDD 2TB

aty 2.4 GHz Quad-Core
Intel Xeon

A, BRIV AT AICH LT, La—ReEEsE, v
a—RFORGEL =R DOEZALD T 4 —~ AN EEAT
Tpotz, iU, BHE OB VT RERC, BEETCESR
Y TOBGEZITV, FDH%A—F —DIBINEITIZEEEE
LTWDHLDOTHD, EFESNI-La—RE5ELa—REL,
WEHAELT, La—ROBfSLEZALIIIIL , BALRFH
HIZVDV I AND FATE AR E LT,

4. #58

BE N RIITT — 22 BGL, ZO#%A—F —D
BINEATO—HEOEEEL 1000 L2 —R OFE AL AL L E
ZABIIRTRELILZA BTV DY 7 = ANFATH
JEN 4103.5491(request/sec), 2000 L' a—R CRIEL /=25
4135.8091 (request/sec) . 4000 L 2 — R CH|ELZEZ A
4129.6428(request/sec) Dt L7,

5. ZE
WERLY AEHRERLT-Y AT AL, —EOLa—ROEE

LEZIALIIHIL T, MW7+ — < AMERe 2 JE L THRY,

BT HNTELTUI R RERBIELNIEE X LN, T
bbb KA — —HERIZD BT Redis 77 A% % V-
FANT VAT RZBWTUL, 7 —FEUG L EZALRICEL
TIE. BT —v L AE R TX A,

F7=, Redis DRI ADNDIIC, BEOHINCA —4
—OFEFHOEENN, FI=4 % OBEAN 10T EREIEOFIBUCL 56
7L T — R AN L T SRS ITREIC AR5 E 2 5
ns,

— T I —vat T —F_R—=ACE—2DLa—R(Z
KU THEBDITAT MR EEIAREBENEGH GG EES
ND, ZDOBRICIN T rvarz AN TEYS 5L a—RI
S TR AZ T oD, S EIHVE Redis b [l
W2y MUY I g AVBRIIATZ D08, 7 —F N —RICREEL
R SZROEHBEIEIC W Th, TR RO S HIE ) TRE
HIHEMLEIE 2 Z LTIy a L uie EiE A L
MAEETHY, ZTNHDEENE VT VAT AELTHIA
AREMNIZOWTIE, SR REETT,

SE X

1) Redis Documentation. Redis.io

[https://redis.io/documentation (cited 2018-Sept-3)].

2)  Pengcheng Huang, Zuofei Wang. Redis 4.x Cookbook. Packt
Publishing, 2018

00000 38(Suppl.),2018

AE (BIIOAAERBERFRIZMAR)

307



