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Abstract The Internet of Things (IoT) is an environment in which various devices provide services to users through
communications. Because of the nature of the loT, data are stored and distributed in heterogeneous information
systems. In this situation, IoT end applications should be able to access data without having information on where
the data are or what the type of storage is. This mechanism is called Service Discovery (SD). However, some
problems arise, since the current SD architectures search for data in physical devices. First, turnaround time increases
from searching for services based on physical location. Second, there is a need for a data structure to manage devices
and services separately. These increase the administrator's service configuration complexity. As a result, the
device-oriented SD structure is not suitable to the IoT. Therefore, we propose an SD structure called Name-based
Service-centric Service Discovery (NSSD). NSSD provides name-based centralized SD and uses the IoT edge gateway
as a cache server to speed up service discovery. Simulation results show that NSSD provides about twice the
improvement in average turnaround time, compared to existing domain name system and distributed hash table SD

architectures.
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Service/Local name Device identifier

Human

I T 1
roadable: /<Wangwoon_univ/smart_office/loc_a/smart_phone:127.0.0.1

Device
address

I L
Company name Service name Location Device name

Binary

| 14 | kwangwoon_univ || 12 | Smm_nﬁiml I 1 | smart_phone || 1 I 127.0.0.1 ||

Fig. 1. Example of Service name
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Service Side

Device look-up Device Register
Service Provider Interface

Meta-Service Relaying
Maintenance

Service Name Table

Service mmmeme——— e ———

Service
Provider

Server Bridatolediaelbibidl] Decthfaibladiinn. 8 TSR
[ e
Global-scale Discoverer
o, T S
Local Table
Edge

Gateway Local-scale Discoverer Device Register
Service Identity Interface

OSSP o endApplication ]
Fig. 2. Architecture of NSSD
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Network Infrastructure

D Meta-Service Server
D loT-edge Gateway

Fig. 3. Overview of loT-edge Gateway
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Table 1. Service Discovery Procedure

//when IeG n receives a message
1. n.receive_message(message)

2. if(message.attr == query)

3 ip_addr = n.find_service(message)

4 if(ip_addr == -1)

5. device_state = n.check_device (message)
6. if(device_state == new)

7. message = nreg_update(message)
8 end if

9. send_to_MSS(message)

10. else

11. retun ip_addr

12. end if

13, else if(message.attr == return_msg)

14. n.add_to_LT(message)

15. return message.ip_addr

16. Else if(message.attr == reg_msg)

17. n.add_to_checklist(message)

18 message = nreg_update(message)

19. send_to_MSS(message)

20.  end if

21.end

//when MSS n receives a message
22. MSS receive_message(message)
23, find_service_provider(message)
24.  Send_to_service_provider(message)
25. End

//when service provider n receives a message
26. N.receive_message(message)

27, if(message.attr == reg_msg)

28. n.update_device_list(message)
29.  else if(message.attr == query)

30. ip_addr = n.find_addr(message)
31. return ip_addr

32. end if

33. end
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Table 2. Simulation Parameters

Parameters Values
Link bandwidth 100 Mbps
Link delay 2 ~5ms
Data Packet Size 100 Kbytes
Number of Services 10000
Number of Devices of each Service 1000

IeG caching policy LRU

IeG cache size 100
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