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Abstract of Bachelor’s Thesis

Academic Year 2017

Automated Referencing Product Recall System

with Privacy-conscious in the Age of Item-level Individual Identification

In recent years, several major companies have released product recall inoformation, however it
is decreasing the oppotunities for consumers to get that information because of decline of mass
media. Because recalled products cause serious accidents sometimes, it is demanded that a
platform is provided for manufacturers to actively notify the consumers. Meanwhile, automatic
identification of individual items is in widespread use to resolve the decreasing labor population
issue

Taking the aforementioned facts into consideration, the necessity of a mechanism that provides
the product recall information directly to the consument is evident. The establishment aims to
share this information among consumers, taking advantage of the era of item-level individual
identification. However, this approach raises significant security issues. which can be tackled by
using RSS, ONS or product individual identifiers.

In this thesis, we developed an information system for product recall by combining the item
management system owned by consumers and the master database of products from manu-
facturers. Proposed system analyzes groups of the individual identifier and narrows down the
number of RSS feeds to obtain a new update of recall information with RSS.

The system proposed in this thesis is implemented using Ruby Sinatra and GS1-128. Test-
ing of our system pulls product recall information by only updating the master data at the

manufacturer side.

Keywords :

1. Product Recall, 2. Individual Identification, 3. Item Management 4. Information System, 5. IoT

Faculty of Environment and Information Studies, Keio University

Lisa Obata
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GS1-128 21X GS1-128 VY Y ARNLDZ & TH Y, Al (GS1 7 7V r— a Villil+) (2> THR
LT —2%23— K128 L5 EEBEO—Kouy > AL (ISO/IEC15417) IZRBLIL 72N —a—
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RThs, WEDAEREHT D JAN VU RLRITE Y VRV ERLRD, TILT7 7Ry M PiE
LRITE, DT — X 2WETEHELREDON—2— F&2Ed, GS1-128 ¥V iRLiE, Al %
KELT 5 GSLIEED > VRV 5 O 22T, &b B AEER (1989 ) /N —a— T,
POS %38 &5 2\ — ABALDR P/ L v b 722 8 THik X 0 2 MR AL O B 1) BRI & 1%
Uo, BWAIRPEE, - ADRMECRHE QA XFEOWINRE, Ny T 1 iR T/N—
I—FPAF Y VINEZ I 2MELAEIEIERT IV —Y a VIZHHTE S (6],

3.1.2 RSS

RSS1.0
RSS(RDF Site Summary) &, BE» DL HWILRTERA X T —XiEdB LY Y
F—h74—=<v b THB, RSSIFXML7 7V —> a3 >ThH., W3C @ RDF {HkIZ
HEHLL . XML 481223 O RDF R—ADEY 2 — )WLz k> THIET 2 2 2 A TE 3,
RSS1.0 & RDF EAZ AL TE D Web B4 N OFEHIEHRICIRS THEX LA RT— X %K
5T ENTES,

RSS2.0
RSS2.0 D RSS & X [Realy Simple Syndication] O#ETH H, RDF JEAUTIZHEI L T W72
W, [ UBEFRTIEH 545, RSS1.0 & IZBIOHIETH 5,

RDF
RDF (Resource Description Framework) & &, Web EIZ® 2 B #REIH % Fld 2 720 DFi
—INIHEATH D, RDF IFFFIZA X T —RIZOWTHR TS Z L 2HNE LTED, &
RUTAv I T REE Vo7 u Y7 NOBKRERE LTHS T WS,

XML
XML &l&, V7 o7 7 —REOEEICESZES =277 v TS5iED 1 D, b
MEOEZZEHZL THHATE RN KRELFETH S, L L. ik &S 4 THEICE
FEEHZELUTCLEZAIXVAT AMOEEELR Y OBIZHAER O 7 — X DB VEWER S U T
ifEIZ 2> T LU E S BNV D 5720, < DEETITEEEEZ L EL T IHEEMTH S5H» U
DEHZBEAZRS LEDET WS,

RSS 74 —R
RSS 7+ —FR&iX, RSSTWeb ¥~ hOEHIFHRREZEMETEI L, HEIVIEZTDERA
TRHEINBEROZ L TH 5,
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3.1.3 ONS

ONS &%, EPC(Elevtronic Product Code) 70— b3y N7 — 27 OWEEZD 1 D, ONS
& 1% Object Name Service DBEFETH U, Domain Name System(DNS) Z{EH LU TH A 6 N 7-ilk
M o8B XUCEEY - AT 2 EHRERBRATHMMATHL, IRV TRO5X
SNZE T — 2 nIC 8 IZET 2EWRS L IS N TV S Y — N — D% £ IR
o IRV TEBITEINIZT —N—ZHB7 7 AVERERLT 7Y 7 —a s8I
TEHIEMELD LN TE D,

3.1.4 sinatra

sinatra & lX, A=V -2V T 7 IV r—>ary 7L —LT7—2TH5, Ruby TIEK
INTEY, NI FEMRB TV T I IVINTELILEHRETH S,

315 NV OISOV RFTTYVbr— 3y

YISy AT A RN B IZETFINT WA T IV, KX TIRET A AT ATIEHRD
SNZJARITRSS 7 4+ — NOMEZRAY v RZ2ETT 5,
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EFTHDOIZ, YVATLEDOT VA Y —%2&ET S, EBRICEENHEE IR ZEIT S ETIZ
BT 57TV AY—% T3] NEEE] VNl THD, S oI T2 3 L I22RUEZ M
Wabt 5728 TONS) Bz 5, Kz abE LMoL (3.2) DBY Thd, 30
ENBFEBE L BRI, MO AR —T — X% item & UTHERT 5, I NEENLE
Hff X5 L/NFEHED DB 2 asset & UTHERIND, TORHEEHIZHEAI N, asset & U TH
fREInsd, HEEDELTNY T IV RT IV r—a vhpFEFI N, EHNIZRSS 7« —
FofWEbEE%E ONSIZ&ERE, o TEHZRSS 7 1 — RORWADLEHLIZTRSS 74— F
EEFL. BHOARERRT 5, FifO 557 1 — FOHIZHEYT 5 £ DO HIIL asset IHH]

ZHHL, WROLHEZMSNDILTHEEN BT D,

(3]
DB

item& LTEE ‘

@uct R@

ONS

i
Pt
s

B EhE iR

>

s [‘}iﬁbﬁé%]
RSS Subscribe
assetd L TR
asset& LTHER
RVAY
w
< 7
= g
5
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» 7
RSS (UT—ILEE 74— K 1

X 3.2 RAFIvrv—rv AN
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OB IHR & HEE OB ERNZNZ N, item & asset L&D ZHTTHR D b TWD
DIF, REPRETEIVAZ—T R EHEEFEMTHRICHETE 2/RIFRE XN 5720T
Hb,
7z, item & asset [ZH EFNBHHEFEIT Istatus] E\WOHFDOREEZ R TIHEZKET 5, [status]
PR OIRIL & HLIZEB T DT 2K (3.2). B (3.2) ITR U7,

-

Item :status /"‘ B

o™
/
“ recalled
A
éfﬁ]_ Ua—iLRE s Uo—ibEE
- A
BEROWEREER | REDU/DERE [ \

registered ———  » removed

R i S

3.3: M : item DIRAEER X

asset :status ,f“ ‘

( recall
R5SFeedic

(HEE] Resfeadcl T —iLigags M DS e
GSAT v | BREER

—

P

SR A %Jn mmﬁﬁwﬁtﬁ

»| registered ———» removed

/ N /

—— _d_—‘/ e e

3.4: HEFM : asset DIRTEER X
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ONSIZIEH 50 UHBFIZEET 5 RSS 7« — NOSME 2 13- DY A X — 7 — X DS
ERELTEL, R TlE, BELTHIEEELSRIEL LTHRET LM, BT LEEELT
HEREDY —N—TH25HEF L, BELABECTBREIEHRT Y — "= 2Rk d
5ZeMTED, £/2, ONSOHREEZZLELD, ES ONS IZflWEAbES Z 212k > THE,
IZBT 2Rk 4 RIFWRD T — X R—ZIZH U TV VT AN 2EDL ZENTE D,

ZDOELSIZONS B2 EBEHT LI LItk oT, BETLORENBEREIZE>TT —RR—
ADGEADHEL < 7o 7ZBTIE, ONS OFBEZEH L WSILICEZ 5 Z LIz X ke U Tl %
BHTHIENTE, VAT LONMAMEEEEEZRTIENTE S,

TR

[HEE] €Y
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BEHO Y I —)UIEH AT S RSS 7 1 — NIZIXRSS1.0D 7 4+ —~< v M &FEARL T 5, RSS1.0
W RDF EXZHHAL TWEH, 2TV YORMEZITTIERL, BRARAXT—2 & LTI
DS Z N TE B, BIMEZEIL Dublin Core €V a— V2T 5, ZOEY 2—)LIZRSSL.0
DIEWRE Y2 —NTHO, EREFRDZHODAXF—%] & LT DCMI(Dublin Core Module
Initiative) & WO FMRIZED SN TWVWD, RSSDZDIZED SNZEDTHRL, 1 VX —3%v bk
TABINTVWAET — X2 BT EAXT—ZOHEALEHEL LTEDSNELDTH S [7),

The Wieh KANZAKI - Japan... |

hitp:i b kanz aki.caom |

JyhswzmﬁvMﬁmm|

A kS mEE |

hittp:fhowan kan za ki comb ass! |

|:| v hSAACETS. . |

2 R THTMLOBEE |

hittp:fhowaan kan za ki comid ocsl... |

description | HTMLI A2 i FEE |

T B FEhttp A kanzakicome U v - 2. FFEIRSIIER. rdfIRIFoERETT.

3.6: RSS @ RDF 7' 7 OHil(Z87t URLhttps://www.kanzaki.com/docs/sw/rss.html)
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channel_title FX¥ U RIVDRA ML

channel link F ¥ YRR T Y 7P D URL
channel_description | F ¥ > &)L DEiHA

channel items T AT LR

item_title Wit D it 44

item_link Wi DAE RN IR —

item_dc_subject VY —AZEHEEND FEY 7P F—T— R Y
item_dc_date VY —ZADEKHPERHH R E
item_description )Y — 2D R 72 &

# 3.1: RSS 74 — RZAERTHBRIMHHITIEEZEE

rdf:RDF

channel | title |
| link |
‘ description |
‘items |

item item item

e | || titte | || titie |

| link ||| tink | || tink |

| dc_subject || || dc_subject || ||dc_subject |

|dcdate || |[dcdate || ||dcdate |

B B [

3.7 RSS 74 —F7x—<v b
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YV —A3d— N 3.1: rdf.xml

<7xml version="1.0" encoding="UTF-8"7>
<7xml—stylesheet href=""./rdf.xsl" type="text/xs1"?>
<rdf:RDF xmlns="http://purl.org/rss/1.0/"
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf -syntax-ns#"
xmlns:content="http://purl.org/rss/1.0/modules/content/"
xmlns:dc="http://purl.org/dc/elements/1.1/"
xmlns:slash="http://purl.org/rss/1.0/modules/slash/"
xmlns:sy="http://purl.org/rss/1.0/modules/syndication/"
xmlns:taxo="http://purl.org/rss/1.0/modules/taxonomy/"
xmlns:trackback="http://madskills.com/public/xml/rss/module/trackback/"
xmlns:image="http://purl.org/rss/1.0/modules/image/" >
<channel rdf:about="https://cvsngris.autoidlab. jp//">
<title>cvsng_ris Product Recall Information</title>
<link>https: //cvsngris.autoidlab.jp/rss/rdf.xml< /link>
<description>Automated Product Recall System< /description>
<items>
<rdf:Seq>
<rdf:li resource="items.autodilab.jp/(01)04589604689034(21)t1420610.13" />
</rdf:Seq>
< /items>
< /channel>
<item rdf:about="items.autodilab.jp/(01)04589604689034(21)t1420610.13" >
<title>7 7 vZFaal—h Kvo X (120g)</title>
<link>items.autodilab.jp/(01)04589604689034(21)t14206l0.13< /link>
<description> Y I — L AT REFxH A< /description>
<dc:subject>(01)04589604689034(21)t14206lo.13< /dc:subject>
<dc:date>2018—01—18T15:11:56+09:00< /dc:date>
< /item>

< /rdf:RDF >
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3.3.1 METEE

MEL LT, BIZIZENF N GS1-128 Bk DM TR YT ohTWnWbEDe 15,
FHEBEIYTEE AT LAZRHALUCHFELCWAIH-RZ2EHLTE Y, MG cThi0%E
BHFEDOY AR —T =R 2 HHDT —ARXR—ATEHRLTW5,

3.3.2 EEIRIE

F—=R&R—Z | MySQL14.14

RSS version 1.0
i 558 ruby
7L —AL"7—7 | sinatra

* 3.2: FIRBRT
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3.3.3 EERA

(w2

(0104589604689034(21)11420610.9 51
GHEZE]

[fR2E]  (o1104sa9604682034(21)...

== 95Tk
DB (items) DB (assets)
B e — I
: asset
item asset
Sgti . :SgUﬂ [01104589604689034(211t14206]0.59
:nsg:'lrl;le sgun :name Milk
status pame sstatus recalled
recalled_at status recalled_at 2018-1-19 23:59:59
TRt recalled_at e
etc .. e,
| A

J
RSS Feed NGS5 R7F)

rdf:RDF (34 THIRE RSSI—4— [ o— L3R4
fu]jg—ﬁﬁ;;,ié{s% [uj_w%ﬂ O LrEE/ERE
: sUJa—)LEH >
A
oomad  |22B%EUR
v

ONS
H—/\—

X 3.8: ¥ AT LAHEEK
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ARETIE, AHROREFEEH W= EBRE RO Z 175,

4.1 =B

EIETIRE, ERUAVATLAZERIZHAL, EHITOY a—)UIBHOEE & RSS 7 1 —
NROAR, HEEHTD 7 + — NORYE, BEDAT —X AEH TR B 0FEBKU 72,

4.1.1 A

Y tiembopet x [ HemDepot :c

* @ nittps:/ievengris.autoidiab jp/manage r O

ltemDepot =3

ltems

image urn status nama awnaer croate ot

Assets

Show 10 § entries Search:
& ereate expired
image urn status name awner group at at location
(01)04589604660034(21)11420640.14  registered A& F—2 E 7 —(120) t14206l0@sfc.kelo.ac.jp 208-01-
18
T (01)04589604680034(21)t142060.13  registered FS9 S F3dL—bk#Hvd t14206l0@sfc keio.ac.jp 2018-01-
E 2 (120g) 18
(01)0458960468003421t1420800.12  registered X AL - F-232378 t14206l0@sfc.kein.ac.jp 2018-01-
HATO M K L 18
(x6) | 4D02BEAZ19474 © M
Fic1-tc)
(0104589604 68B034(2 1)1 420640.11 risgistered Biad1g X ) of =y AR t14206l0@sic. keio.ac.jp 2018-01
Eadm yAFLEFPAYa] 18
PATA PNy 2 10FA
Showing 1 to 4 of 4 entries Prinviouws 1 Mt

B4 4.1 R3EMA - B
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X 4.1.1 B EEMOYRER S AT LATH S, —E15 ) I—IVRBRERYIRZ2ERT S5 8
fZEE T A IROMmMER TN EL Z N TE S, K411

3 hemBenot » [ hemDepot x alaina

' @ hnps/evsngris:autoidiab.fp/assat/edit 12 o

action: OBSERVE
bizStap; recaiving

disposition: active

Memos

2018-01-1814:16{t14208lo@sit. kelo.as ip) 10 sutamaticdlly registened
Register Date

2018-01-1814:15:408 40900
Grant Expirad

Location

Phote
2r4peny BRANTOEEA

B OK o share

Group name Visibie
s

4.2: RSN« itern FFAR 0D 7] £ 1 TH

) I — U EE7 54 18 Product Recall” & RSN TWBREX V2T,
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" ttemDopet e " RomDepot

(D https-icvsngris.autoldiab jp/manage

ltemDepot

| 0

image wrmn status name owner create ot
ﬂ (D1)045896 0468003421 )11 42061013 recalled FEwsFaalL—k My A120g) 114206l0@ sl kew.ac jp 2018-01-18
Assets
Show 10 ¢ entries Search: |
. create expired
limage urn status name awner group at at location
(01)04589G0466003421011420640.14  registered  BER #—2 ¥ —(12H) 114206l0@slc. keso.ac.jp 2018-01-
@ 18
MLI (01)04589604680034(21)11420600.13  registered FF9 o F3aL—k Mlv s 114206l08sic keio.ac jp 2018-01-
- A(120g) 18
(D1)0453960468903 42111420615, 12 risgistarad BEk hHL-F-23237 t14206l0@stc. ksio.ac. jp 2018-01-
AXTO 2118 EEHEN 18
(=6) 4902BBEZ19474
Fol-ic)
(01)0458360468B034(2 1)t 14206840.11 registerad t14206l0@sfc.kedo.ac.jp 2018-01-
[
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T2L, MWEHRYATLAMIEIDBEDT—EZR=Z2 LD Titems] D> b5,

4.3: ARZEM 2 ) 3 — IV FRERS

Va—)L&EFETL

7D AT — R ANEREIN, ETUEYERR—LEHEO litems] —EIZHND, X4.1.1
AT —RABBHET AU L FEFHIZRSS 74 — R2HBTER L, FrE€DGIZRRET A AV Y

F&579 5, M4.1.2

RSS 74 —RIFAXRA NI = 2EHALUTEAPTVWELIIZTELTH S,
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[ ltemDepot x [ ItemDepot % /' [3 RSS from cvsng_ris Product i x alaine

& RESN/B(E | https://cvsngris.autoidlab.jp/rss/rdf.xml

cvsng ris Product Recall Information

cvsng_ris Product Recall Information ®RSS7 4 —RICRXF 1LY —hZBAL TRRLTWET,

Z5voF3aL—b Ry X(1209g)

SGTIN: (01)04589604689034(21)t14206l0.13
Update: 2018-01-18T14:24:25+09:00
Description: U J—JLtREFEH

X 4.4: %M : RSS 7 4 — K

4.1.2 HEEA

% itemDepot X

@ https:ficveng.autoidiab. jp/mana

ltemDepot =3

Items
image urn status name awner croato ot
Assets
Show 10 & eniries Search:
5 cieate aapired
image urn status name owner group at at location
e (01)04589604680034(21)114206k0.13  registered  FF 9P FaL—k Moy t14206lo@sfc.kelo.ac.jp 2018-01-
4 :
@ (01)04589604689034(21)11420810.14  registerad  #i F— 2 EF—(121) t14206l0dsfc. keio.ac.jp 2018-01-
18

Showing 1 to 2 of 2 entries

1 Naxt
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—J., HEHMTEI Y=Y a— iz U TR REEZfTbnwL 51235, X412 %
DORbY, Ny 27T K7 7)) OETEFEZEES 2 E&T L, RSS 714 — NOWEZEAY v K
EHRELTHEL,

" temDapot
? (D https:evsng.autolidiab.jpfmana <

ltemDepot

ltems
image urn status name owWner create at
Assets
Show 10 : enfries Search:
" create expired
image urn status name owner group at at location
(01)045898 046803421 )t1420810.13  recalled TSP FEql—k o t14206l0@sfc.kedo.ac.jp 2018-01- -
4 .
@” (01)04589604680034(21)114206l0.14  registered Tk ¥— 2 EF—(12H) t14206lo@sfc kelo.ac.jp 2018-01- -
18

Showing 1 to 2 of 2 entries

4.6: HEHMN - U a— VLR

EEMM»SBFEDY 2=V 2T U3 0%, R—YVOEH L LIZHEEMD Tasset] 12
HEEND, VIR EDAT —RADNEFIN, X4.1.2D L 5I2RKE»RD O, HEEM
12 A= )VEHRA KM E N D XSk o7z,
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(AR F 23 K U7z RIZB W T, BhE T TH I RENBED VY AX —F — X 2 EFR LY a—
IV %Z RSS 7 4 — K& UL CEMT 2EMAanH 0, MADHEENHBTHAE T % - OfEA
WA FBEE ML, ONS 28U CTREMDORSS 74— R BoLEDLEEZNY 775 R T
Vr—2avaflfHd2 28T, HEEICFMEZPPELZ L0, POBEBHEDOTITA NNV —
ESFO IR OMEA L HBEE \CEERE O ) 2 VIEREEET S I LN TE S,

5.2 SHBORZE

ZDY AT ADMEERER T R UERIZBWTEHI NS LS 2L, 77 7)) r—
aviRETHOWERRLWYIOIERZFRE L, 48T 2WE2R L CTW552 D FITIHERZ 2t
FTH5LEMARE, FILOWEYRADT Iy N 74 =L UTHRHAT A ENTES,
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K XAEIZ DD HPIEZTHE £ U, WHMEL, piEEL AT ZIE L Rodney D.
Van Meter t§+:, HEFEZA 1L, BHESRE L ARSI L £ 9,
Aise a2 ETEELRB DS 2B £ U7z, RO E L AREESCRICESELEL E
FET,
FHZ ZR AT, HEEICHEL TH S 2 FEDOMIZHE > T, %% & U Ok~ 7 CHlifs
BHEFE U7, 20520 TEATESELHFL LITET, £, HRIZEHTSH oW 5H TH
MEZHEE U, KAPREKICECEHOBEEZEXLUET, £ LT, MEAEECHRICKEZ®E D
UBHHEGIZZ D £ U7z, Evangelos Spyrou K, IWARSEK, EEFHERK, BHKRAK, AE K,
PSR, RFIRRRICEEEL £9, £/, fHH - NI - A - - &% - A I—%—-
R - =9k - b - AR 70 Y 227 S OBERICEHBL 9, RBICPEEEEZ XX TS
EE o RERPKEN, AR ZIGEL T ZE 5722 TOHMKICHD THEEHEL £7,
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