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Examination of method for representing information described in medical
records system for single medical institution using block chain system
Yurika Miwa™, Yuichiro Gomi™
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Block chain technology ensures authenticity because the recording is irreversible. In addition, readability and
preservability are secured with P2P systems. This research is an evaluation of a medical records system for a
single medical institution using this technology. In the previous research, there was a difference in the contents
recorded in the system between a file (memory_temp.txt) that temporarily stores written contents and another file
(memory_chain.txt) that records the blockchain. Therefore, we considered a method for restoring and displaying
written content from memory_chain.txt without using memory_temp.txt. In this research, we experimented with a
method that does not cause there to be a difference in recorded contents, and we measured and verified the time
required for recording and displaying written content on the system by displaying them with only memory_temp.txt
and a method of restoring and displaying them from memory_chain.txt. As a result, it became clear that the method
of displaying written content with only memory_temp.txt can shorten the overall processing time.

Keywords: EHR, Blockchain, Blog, Medical institution, Security.

1.5

PR EOENIRERB OO E BT RTET55
G BTRIFO ZFRAITHA I IEM L BLaitE s LOMRTFME:
DHRPEB DTN TND D, TryrFo—HiifE, &
T B ZLDCEAERE OFE &~ A = F I L AR DI
ALPEND B EMEZ R L CTERY, P2P B 2T 2E VA D
LT RFBMELRTEEL AL CWDED, Ty s Fe— 8
D EIR ST B ~OIS FAAE HEITNWD 2,

B EFEEE COR AL FiRELe T vy F o — Hifli
Z WIS AT DIV O RREN TV, [E
RSB E L CHEANCAE BB EITILEN DD IO BHE AN
L, 220, B—EFREATER 27 ny s F=—0 8
iz AWy AT LAEIRETD, ZOF KT, B
FEFEBIN TEFLT 2GR LS AR FREIC /25721 T
72 K EFREA DN IE Y THDHZ &R T DM HE B
NARFELIe D, 728, RIFFRICB T HHE—EFRHEEALIT. 2
PAFMICE BT 7 A CTELMHOERKERE. 72bb—i
®ET D,

SEATRRIETIZ, —EPRB M T OB FRFE RS AT AT
TayrF = —r iR RO CHBER N EN bt 3,
o, BEY — AN TOUVAT LB I 0P —
MEILL, B IDRENSE IRLIZG AT — 2 2RSS
Ty T LEGEEEL | IEFIZREN TN LA TET
W5 A, oL, EBXIAENTZEIEAHE 2 HLBIERIELS /2D Z
LRSS, EXAENZNEE —FHREETDHT 7ML
(memory_temp.txt) b 7 By F o — U EFRET DT 7 AV
(memory_chain.txt) IZ35 U T, VAT AMIFLELSILTZNEIC
ERNELIZ LR H o7, FD7-80, memory_temp.txt i
A7 memory_chain.txt O EL TRRT D IEERT
LT,

BAERBERY S F41OERBERIER

2.HAXE™M

AHFFED B BNE, 7 aw s F o — U Fiffie o R
HEREA T R HE B AT AL, T aysFo—r
ZROVRWEGE L LT, R E B L O =R A o8]
FICED B EEZRA R TH2ETHD, AW T,
memory_temp.txt DA TFHK <95 75L& memory_chain.txt >
BIETELTCRRTHHIET, VAT ADFRERERRITHD
STEREZFHIL, EHOLOFRANRIVENTWENERT,

. VRTLME

FATHRICB VTR L= T oy s Fo— Jil2 V-
B — SRR 1) R RS AT MIAT AL a Verd T
HY., memory_temp.txt & memory_chain.txt O NFIZZEN
AT TV, JRRIZ T 7 A VD a7 w@ ) Timo7-7-
HTHY, PR EFTEEELL VAT LET A IV o
Ver5 &4 Lz, A7 477V o Ver5 1% 3 &5 Raspberry Pi &
PC % Hub THiLMEZLT-, Raspberry Pi 55 1 H%
DHCP #—/3L DNS H— NELTEREL, &Y 2 A0
Raspberry Pi (2 192.168.10.1 & 192.168.10.2 & | P 7L 2%
FEL, 192.168.10.1 DAAR % Pil, 192.168.10.2 DARAR
%% Pi2 LTz, AT 471V o Ver.s OFSHREIL. 2RI AT
LELUTHRARIR X 2272 A 1K RE S Hm S e 3 L OV Bk e
PRI 0 VAT DT ILEL THEELT-,

3.1 DRT LK

AT 47V aVer5 (X, A7 ar T L THD index.php, 7
0y F = —2EEE$ 57 12 F 4 blockchain.php, %
ThdHF=—r ORESEIRT 71l 7 get_prev_cnt.php 235
%o FTo, TRT VAT AASCEPBINRED LILAIBRES
AVIZRFIZ, ARSI 7 a7 & RERFIIRICIBREL TV 77
AL memory_chain.txt &, 70l > AT MO FEERFT DT

AE (BR2ORAERBEHRFISAMAR)



7471 memory_temp.txt >SS TS,

3.2 VRTLEREM
LT BRI IEE IS,
1) HFEY—ADBEAL

BY—NEHFP—NTF == ORIZ KT 5,

KYAT NCERENDTF =— 3T TA_—MIT
HHID P —NOF=—0 BEVES i i
FH—RNEDF == DELSEED, B — TS
T2,

2)  TaTVAT ASDEZIAH
Ty VAT ATEZGALRDRELY A, EXAL
EARLRI Ny 2 BB LU0V AT A E Ty A= 7
ST fEE VT SHA256 DT LIV LT/ =
EZAER L HFROEEETHDL T my & ED,

3) Nyl aDFYEETF vy
Ty OFEN L ORIOT By I FFI L ERLE
EEHELWI LR T 5, T2, BT ey Oy
2fERET vy DRl Ny Y 2 HEFE LN EE R
T3, BICEH T 0o Z O o 25N T w7 D5
DHRE LI YV 2l EE LW SR T 5, 2D
3 DOMERDIL, W) 1 D THELI R o7
BEITEERRTTD,

4) Ty AT AEEICHER
memory_temp.txt $L</% memory_chain.txt 736, &
ZIAENT=T —HET 0 AT LHE _zér—a“g)

3.3 Fx—rEHERHARK

Fx—rEERH TR BXAEFNCNFE T 07 VA
T L IS #E R T D BRI memory_temp.txt % HH
memory_chain.txt 236 Bt H L CERRT D, T=—E
BHtH AR O70—F vy— b 1ITRT,

‘ blockchain phpdiEd+iadr ‘

get_prev_cntphpTEHY—/(&18F
H—)OF T ORIERER

BFEY— I EDFT—DESE
BY—/oFz—cEE

AERBEETIOvOF -2
g

| Ny 21ORYBETF VS ‘

[

memory_chainf*5

| "JOY2 AT LAERCERR

1 Fr—VEESHAROIO—Fr—

BAERBEHRF

= BAEEREFRFES

P

3.4. TURTVARK

TURITVEFRIT, BEAENTARERRTLHEIC
memory_temp.txt @7%“6‘2%/%?‘50 Flo, FEIALLCHFY
— N EEIRA BN 72V AT, memory_temp.txt &
memory_chain.txt ®7 vy NIZEXAENT-T — X% LR
T HIET, memory_temp.txt OF — XSRS TND,
TURTVIFROTu—F v — K 2 1R T,

(e

‘ blockehain phpdE#iA3 ‘

get_prev_cnt php TEY —/TLBF
=) OF - ORSEHD

BFH—/ (Omemory_temp.txt%®
BY—/lc Ll

BFEY— ) (LOFI—-2OESTE
BY—/(OF - cRE

N ADEHEETEF TV ‘

‘ memory_temp DM iAH ‘

WERAERNSZ IOwIFI—>
g

Ny ZaDBEEEEFI v ‘

memaory_temp& memory_chaind)
7 It

X memory_tempitis
TOJLAT AEW I ET

1

()

2 TURSUAKXDTIO—Fv—bk

4. R L

Fr— EETNTRET ORIV FROEFENEN T 1
TV AT DAEZIABEATV, VAT A~OFLERIZD D DI
M EFRIZH DR OFH AT 572,

Pil L Pi2 TENENDOT 0l T LEEEIL, F—R—KE~
T ADBHEEITHILH~ 271y 7 M KeyToKey | 2 VT, Pil
D AJ1EERE T labe) & 520 [EhEfE CHEZIAL T ANAT o729,
EXIALZ 520 [ENZL/-BEHIE, RN E T LT HEES:
BEBEOET MMESNIRRBHRIZIBWT, 23 BIEREH
THREWBED 1 HOFEFIRERFT LD 1,200 ATHY,
1,200 % 23 THE[-7=#) 52 AN 1 ZEO 1 H O BRE
B2 b2 ThHD O, Fiz, 1 N\OBEIZHT DT — 1L
u/uaﬁ'ﬁg‘//\ﬁﬁr%f@k 'f‘lj 10 %i*’ﬁj?)éf\_(y) 1 El _Eﬁimﬁﬁ?
—X% 52 AD 10 508 520 {hLLiz 1, AT A~DOFiEk
W23 T REE OFHAIFE &2 312, KoRIZh D> T RE D
FHARE A X 4 (R,

(F22EHAERBRESFAMAR)



TrEZUAR
Fr—vEEREAR

§ 4
= 3
i
B >
b
1
0
0 100 200 300 400 500 600
SEAAHEEH (E)
3 SRATLANDREEFRIZH M oT-FFHE
FrREZIUASR
Fr—rvEEEHEAR
0.035
0.03
~ 0.025
2
0.02
=
#0015
B
E 0.01
0.005
0
0 100 200 300 400 500 600
BEAHKEH (E)
4 DRATLANDRRITH M oT=FFHE
5. ZE

VAT DADFLERITD T IR 0.06 F=—2E
BEFt 7 B WSV RIS o7, ZOR RITEZIA R
BT BBEOBRMET 7 ANEN, T=—E#EmE TR 1L o
THLDIZXL, T RTV T 2 25H572DTHD,

AT DD AIF RTINS TERNTT R T R
L EZIAABIENAEZADIZHONTEDZEILHE L/ -7,
Fx—rEEG T RII TR IV ER T —Z S O H N
TavZIlELEENTRY, EXIALBIENEZHET —4
PIERALL CLEI 2O F RIS D o2 E 2 HD,

AREETIX 1 B 520 HH-ELUCHHAEIT 7203, 1 4B
DHOBHRET HE 260 50K 135 FTIFOEZIALLIRD,
520 fHZRIT DT =— v EHEGR N T RETVRIV FR D=
1% 0.008 B THHA, ZOFFHHIL THZ TVLE 1 EMT
13K 2 BPDZEERY VAT DEES LT 2 BIIARIICES
TR CERWRRNE LN EE 25D, $T-, 2T
$kiL 5 AEROREDRFEBANTON TN, EHIZELD
HHEEXALIEMEESND Y, FEIZTE TR TR
IR DT TRV, IR RS SCTT — 720 T
BF —HREDFEENRKENT —FLWHT-0 | FRIThh
LR O E AR B EHNERe, T — X DR RALE R T H LD
T ThHEBZZOLND,

6. ¥&5m

ABETIE, BXRAENTNEEZR R TIHREIC,
memory_temp.txt O A~ TCERRTLHT L ARFZY F K&
memory_chain.txt B L L CRR T HF = — v Bt )7
KT, VAT AA~OFERER R D o TR ZFH Il £
HHDOFRBEVEBENTOENERTZEEHIZELLZ, £
o HFXCTHMZFHILRER, VAT A~ORLERIT)

MBIRFRNET = —  EEERE M T B R o703 KRz
Do BERIE memory_temp.txt DB TERTHT VRIS
AP FEoTe, o, EBESIALRBIEDPHEZHIZE T = —H
BHH T REDENKRELpoT220, 1 ERU Lo
— OB DRI UERE R, 7o RFY R E D
HETHMTEDIENHLIT 25T,

S5%13, T —EZBERALL TLEI M EA 52T
DAL A AR S, T ey T o — Bl o B —
SRR BE 1A eI A B AT AN T 0o s F = — 0 m
W WA L LT R H B KO =R B O8I
OB A AR T 22852 BREL TV,

SEH

D JEAEBEE. EREHR AT LAOREEBIIETHIHARTA
vOHB R JRAGTEE, 2021,
[https://www.mhlw.go.jp/content/10808000/000730541.pdf
(cited 2021-Aug-18) 1.

2)  EEM, BENL. ~yvaTz—rhbTaysFe—r. 7
ny I F == T V= a B OEFRE. <A FE R,
2018:27-30.

3 HIRTH, SR, HARE—EE. T aysFo— il
7o B —EIRA R I 2R RLE U AT LMY, B ARER TS
WS, 2018.
[https://confit.atlas.jp/guide/event—img/jcmi2018f/3-K-2-4/
public/pdf archive?type=in (cited 2021-Aug-18) 1.

4)  PBIOFE, A& B TaysTFo—rE AR
[T RLER S AT M EIE L7 — X RS REOMEE. B
AREFRIEHR TS, 2019.
[https://confit.atlas.jp/guide/event-img/jcmi2019/4-P2-2-0
6/public/pdf archive?type=in (cited 2021-Aug-18) ]

5)  KeyToKey Bi¥& 717", Keto. [https://keytokey—dev.net (cited
2021-Aug-30)].

6) G, FEEITHE. ETINLT VAT AL RO Ol
RIZOWTRE) . BT LT HEEZ B %, 2005.
[https://www.mhlw.go.jp/shingi/2005/03/s0303-8a.html
(cited 2021-Aug-29) 1.

7 VAR EROBECEE N T VAT A, MG
Tyl A, 2009.
[https://www.jstage.jst.go.jp/article/oukan/2009/0/2009_0_1
22/ pdf] (cited 2021-Aug-29).

HAERERFS B4 OERFRIEARE (F2L2AHAERBRESFAMASR)



