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ABSTRACT

Due to the great advances in e-Marketplace and changes in type of items purchased
from the online market, it has been dramatically increased the demand of the storage and
transportation under the special conditions such as restricted temperature. Especially, the
cold chain needs the way to transparently measure and monitor the entire network in
realtime because it has a very complicated structure and requires totally different criteria
at the every different steps and items. In this research, it has been presented the performance
evaluation metrics to make contract using service level agreement (SLA), the way to apply
the smart contract based on blockchain, the structure of blocks, service platform and
application in order to build cold chain which can prevent the risk factors by measuring
and sharing information in realtime using block chain technology. In addition, we have
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proposed the way to store the measured performance and reputation of each player in the
block using smart contract based on SLA. With the presented framework, all players
including service providers as well as users can secure the information for making the
rational decisions. When the service platform is actually built and operated, it seems possible
to secure the information in transparently and realtime. Also, it is possible to prevent the
risk factors or prepare the preemptive plans to react on them.
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Smart Contract Storage Data Structure
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Service Provider
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o | Service Reputation : 4 points |

(Figure 2) Smart Contract Storage Data Structure
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(Figure 3) Sequence Diagram of Transactions by Smart Contract
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(Figure 4) Platform Architecture of Cold Chain Smart Contract based Blockchain
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(Table 2) Requirement and Service Quality Indicator for Players

Players Requirement

Indicator of Service Quality
(Unit: C, Hour)

chain

Manufacturer .
appropriate temperature

» Extend shelf life and reduce spoilage by using cold
* Storage destination before delivery and storage at

» Status monitoring information of distribution goods
for direct transactions and abnormal status detection

Required Temperature: 7~15
Dangerous Temperature: Over 40,
Under -1

* Maintain high freshness by appropriately adjusting
temperature and humidity until delivery

Required Temperature: 4~20

Logistics * Monitoring information and evaluation of the logistics | Dangerous Temperature: Over 30,

services provided

* Sharing Information with Shippers

Under zero

quality until sales

» Extend shelf life and decay rate technology with high

Required Temperature: 10~25

Retailer * Certification and quality control data for goods sold | Dangerous Temperature: Over 35,

* Provide production and distribution history information | Under zero
and quality status for products sold to customers

purchased product

* Check the origin and distribution history for the |Required Temperature: 1~15

Dangerous Temperature: Over 35,

Consumer * The current status of the purchased product and the | Under 5

consumption period

number of days that can be stored and the optimal | Maximum Time in Dangerous

Temperature: 2

Government

» Verification of related objects according to whether
or not the distribution object is harmful and prompt
return command and collection verification

Required Temperature: 1~20
Dangerous Temperature: Over 35
Maximum Time in Dangerous
Temperature: 2
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