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Improvement of Animal Registration System Using Blockchain
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ABSTRACT

The number of households living with companion animals is rapidly increasing due to an increase in
one-person households and an increase in the elderly population. An increasing number of households are raising
pets, and the number of abandoned and lost pets is also increasing. The Korean government has been
implementing an animal registration system since 2014 to prevent pets from being abandoned.Despite the
implementation of the animal registration system, the number of lost and abandoned pet is increasing year by
year. Animal registration system is currently applied only to ’dogs’, but not only dogs, but also cats are added
to the pet registration system because the number of households that raise cats as companion animals is rapidly
increasing. As the impact of companion animals on human life increases with the increase of households with
them, building an online digital database on companion animal care is needed. Hyperledger Fabric Analyzes and
designs the database of Distributed Ledger, performs Hyperledger Fabric Coding, connects to a virtual machine,
creates an HTML file, and builds a homepage such as online mobile and PC. Research will be conducted to

improve the animal registration system through online Blockchain and digital mobilization of databases.
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Abandoned animal announcement status

J

2016 2017 Rate of Change
Total 88,559 100,715 +13.7%
By Animal
Dog 62,738 73,002 + 16.4%
Cat 24,607 26,553
+ 7.3%
Etc. 1214 1,160 - 44%

a3 1. B3] A2E9] 2016, 2017 F715E A ©3H1]
Fig. 1. Abandoned Animal Announcement Status on 2016,
2017 from Animal protection Management[1]
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Number of dog Number of Number of cat breeding  Number of
breedinghouseholds | breedingdogs [ITTTILT Y breeding cats
(% of Total households) (% of Total households)

2012 320mil. 439 mil. dogs 68mil.  115mil.cats

o=

=

(16.0%) (3.4%)

2015 400mil.  512mil.dogs 110mil. 189 milcats
(19.1%) (5.2%)

2017 from APGA 509mil. 662 mil.dogs 13mil.  232mil.cats

(24.1%) (6.3%)
(Animal and Plant

Quarantine Agency)

2017 from KPFA 444mil.  666mil.dogs 109mil. 207 mil. cats
(22.7%) (5.6%)
(Korea Pet Food Association)

Information from APQA and KPFA

3zl 2. xfo] AR 7 S71HE2]

Fig. 2. Increase rate of cat as a pet[2]

APHIS Pet Travel

Last Modified: May 25, 2018
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not all ammals
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When travelling with your pet(s), there may be animal health requirements specific for that destination. As scon
as you know your travel details, contact your local veterinarian to assist with the pet travel process. Factors to
consider may include meeting time frames for obtaining a health certificate, updating vaccinations, diagnostic
testing, or administration of medications/ treatments.

Flnd out More

a2l 3. "= S AR weEE o] ZEA]E[Y]
Fig. 3. APHIS Pet Travel in USDA[4]
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Fig. 4. Abandoned Pets (dogs and cats) Status in 2016[8]
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Table 1. (Companion) Animal registration system status

and problem analysis table

- External chip
registration:
Use a pendant that
contains chips. There is
no way to check pets
when they are thrown
away or lost, there is no
pet pendant.
- Internal chip
registration:
It is the most effective
registration method
among the three
registration methods by
the registration method
of transplanting chips
into the body.

Analysis of the Current status and Problems of
Animal Registration System

4) Information on animal
registration: type, date
of birth (age),

acquisition date, color,

sex, neutralization

In the animal registration
system, which is
implemented in 2018,
only health information
of pets should be
registered.
Thereisnohealthinformatio
nforabandonedorlostpets(in
itializedvaccinations,antibo
dies,militaryrecords). After
abandonedpetshavebeenad
optedthroughacenter,forexa
mple,newownershouldhave
aburdenonexaminationandt
reatmentcostsfordiagnosis.
Becauseofthispressure,pets
areabandonedagain.

Current Status

Analysis of Problems

1) Only dogs older than
3 months of age can
be registered among
pets.

More and more pet
families are raising cats,

2

~

Register guardian
information: guardian
name, resident
registration number,
telephone number,
address

A
and the number of cats ]
abandoned or lost is also A 29}
increasing A7}z Bv)go] o]
51 ol AN, ool

There is no way to

contact a pet owner if
he or she dumps a pet
and avoids contact on

purpose.

3) Registration method:

- Register online only
and Attachment of
Identification tag,

- Register external chips

- Register internal chips

- Register online only
and attach a
identification tag: :

When a pet is

abandoned or lost

without an identification
tag, we do not know
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4.2.1 Hyperledger Fabric HI0o|E| 7=

BLOCK

Block Haeder States
( Distributed DB)
Hash of

Previous Block = T
Header
Key Transaction B
Ke
Hash of Order + Parameter
Transaction Key 1 Value 1
Key 2 Value 2

Transaction 1 gl

Transaction 2 R aag

Transaction 3
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Fig. b. Hyperledger Fabric Date Structure
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4.3.2 Hyperledger Fabric Coding
Hyperledger Fabric Coding 2% 7Wgt 4~ I =
82 ot Aok
git clone°ll4] https://github.com/hyperledger-archi
ves/fabric.git A¥74S HWkgksle] sl FA8) ok

N
cd %GOPATH%
mkdir src github.com hyperledger
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cd src github.com hyperledger

git clone https://github.com/hyperledger-archives/f
abric.git

Azt

Cloning into ‘fabric’

remote: Counting objects: 26924, done.

remote: Compressing objects: 100% (4/4), done.

remote: Total 26924 (delta 0), reused O (delta 0)
, pack-reused 26920

Receiving objects: 100% (26924/26924) , 45 26
MiB : 7.95 Mib/s, done.

Resolving deltas: 100% (18016/18016) , done.

Checking out files: 100% (1164/1164) , done.
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X PuTTY Configuration x|
Category: )
= Session A [ Basic options for your PuTTY session |
4 Ten:cr)vgaigmg Specify the destination you want to connect to
=l i
Keyboard yHgst Name (or IP address) P
Bel it = 2] 22
Features Connection type:
= Window C Raw ( Telnet C Rlogn (* SSH ¢ Seral
Appearance )
Behaviour Load, save éfdelete a stored session
Translation Saved Sessions
Selection
Colours Default Settings Load
(=)~ Connection —
Data Save
Proxy
Telnet Delete
Rlogin
- SSH
Kex | Close window on exit:
#s  Aways ¢ Never (% Onlyon clean exit
X1 =l

Bpout [ oen | coneel |

a2 8. Putty 17 AR ¥ [11]
Fig. 8. Putty Configuration information [11]

4.3.4 HTML me! =hyd
[index.htm1]
<IDOCTYPE html>
<htm1 lang="KO’>
<head>
<meta charset="UTF-8">
<title>He] 55554 </title>

<script type="text/javascript”

src="http://ajax.googleapis.com/ajax/libs/jquery/2.1.0/

jquery.min.js’><script>
<script>
var url ;
var url_host = http://localhost:5000/;
var ccld;
var counterList;
var user_name;
J| 219
function login() {
url = url_host + “registar”;
user_name = $(“#useName”) . val( );
var password = $(“#password”) . val( );
var JSONdata = {
“enrollID’ : user_name,

“enrollSecret” : password,

B

executeJsonRpe (url, JSONdata,
function success (data) {

I 213 A

Console.log(“login success!’);

1

function error (data) {

J 27181 Al

console.log(login error”);

)s
}
4.4 Hx| Al=tnl Blockchain 7|& &2 £ H|@
X 2.94= 2018»4 AlE L Qe BESEA9)
Blockchain 7|48 @43 () TE524 90 =}

oA} 7lﬂ1£ﬂroﬂ uﬂan W), BAlshelc)

E 2. ¥ EE5ZA49} Blockchain 7|42 383k (b
2)EE55A Wl EA %

Table 2. Comparative analysis of animal registration
system using current animal registration system and block
chain technology

Animal registration
L Currently .
Division system system using
4 Blockchain
Target
companion Dog Dog, Cat
animal
Breed, color Current DB+
Animal DB o ..
ma date of birth, Vaccination
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nder record,
ende .
& S Medical record,
neutralization ..
Immigration record
Using Hyperled
Management smfg yperecget
Fabric
under
Systi Government Lo
g Ov.e en (Distributive ledger
(Main Server
system)
system)
® When we

abandoned / lost
them, they can
come back
home easily
than before,

® When we travel
with them, we
can take simpler
procedures than
before.

Because

- we have enough
records for them.

- we are sharing
information about
them.

® The use of this
system will
change society’s
perception of
companion
animals.
The changed
social awareness
reduces the
number of
abandoned
animals.

® The government
can reduce the
cost of
abandoned
animals and use
their current
budgets
efficiently where
they are needed.

Expected effects
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