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ABSTRACT

This paper discusses the existing problems in the management of university laboratory, introduced the Internet of
Things technology and its development, and the system structure are introduced. On this basis, introduces the design
of Laboratory of intelligent Internet of Things technology and comprehensive management system and
implementation ideas based on. The system includes equipment management, laboratory management, security
management and other related modules, each module has a corresponding sub module. To achieve a real-time and
efficient supervision of the laboratory for a full range of. The operation of the system to improve the efficiency of the
use of laboratory resources, reduce the energy consumption of the laboratory, greatly improve the management
level and laboratory safety laboratory.
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INTRODUCTION

In recent years, the countries of laboratory caiesion in Colleges and universities very seriouslyested large
amounts of funds, promote the opening experimeathidg, strengthening the opening experimentalhiagc
reform in the modernization of management, operegrgental teaching management is a part of the evhgdtem
engineering of university management, experimetgathing management is integrated in the whole ggoof
open experimental teaching, from the student bedgfires appointment to experiment are finished, thenop
experimental teaching need to have high qualityeffidient management, a rigorous logic managersgstem and
an intelligent control system. Its connotation isrencomplex, involves different, especially in teperimental
teaching reform of our country is ceaseless deegope the traditional management mode is diffitolcomplete
the experiment teaching management, the missian triditional management methods and concepts éas b
hampered by the laboratory function of play, thelligent open laboratory management and contrahimevitable
trend.

INTERNET OF THINGSTECHNOLOGY AND ITSDEVELOPMENT

Internet of things is the Internet of things. Thiss two meanings: first, the core and foundatiothefinternet of
things is still the Internet, network is the exiensand expansion on the basis of the Internetorekcthe user
terminal extension and expansion to any goods aticles, the exchange of information and commuiicais

physical information. Internet of things throughteltigent perception, recognition technology andquiious

computing, communication and sensing technologgelyi used in network integration, therefore is atsdled

following the third wave of the computer, the Imet world information industry development.

The idea of the Internet of things first appeamedill Gates in 1995, "the future of the road," @ok, just at that
time is limited by the development of wireless natks, hardware and sensing equipment, has nottatrahe
attention of the world. In 1998, Massachusettsitlntst of Technology (MIT) creatively proposed thencept of
"Internet of things", which was then called the ERGtem. In 1999, the concept of "Internet of tking first
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proposed by the American AutolD Laboratory of Mateesetts Institute of Technology. The concept fgh made
by RFID technology and wireless sensor networkuagpasrt.

In 2005, the International Telecommunications Un{thU) released the ITU Internet Report 2005: Intdrof

things, the concept of the Internet of things. Repointed out that the ubiquitous Internet of gercommunication
era is coming. All the objects in the world can leaaege information automatically through the IntérriRadio
frequency identification technology, sensor tecbggl nano technology, intelligent embedded techmpolwill be

more widely used. In November 2008, IBM put forwdhe idea of "wisdom of the earth”, from now onths

strategy of economic development.

THREE TIER ARCHITECTURE OF THE INTERNET OF THINGS

1. Perception layer

The perception layer is the bottom layer of thednét of things architecture, which is the contbthe physical
world and the control of the remote network andligppon system. In the business operation platfeystem
architecture of the Internet of things, things teahthe network universal wireless communicatiootpcol module,
through the mobile communication network connectedmiddleware platform for networking, networking
applications required perceptual information, thetwork middleware platform and should be used betwe
interactive services, to receive the instructionm@Enagement and control of terminal peripheralerétore, the
Internet of things terminals in the network is addépendent individual, the formation of a netwogkmiddleware
platform for the center of the central networkinghatecture, while also does not rule out the Imd¢rof things
terminals also have direct communication capaéditi

2. Network layer

The task of the network layer is to provide a wdfupper and lower protocol to the layer of thedolayer, and to
provide a unified input and output interface to thgper layer application layer. The overall funnotiof the whole
network layer is to realize the transmission, nagitand control of information. The network layendze divided
into three sub layers: access layer, load beaspegrland service layer. The access layer receheformation
reported by the sensor and the device, and tramghmt information in the bearing layer. Bearingelajs data
networking transmission pipeline, provide networkmnunication function, and receive information frahe

access layer and transferred to the business layemess layer from the bearing layer terminabrepof original

message receiving, message parse, restore thegeassdent, reported to the application layer tuiea@ protocol
conversion and operators the ability to directscall

3. Application layer
Provide networking industry applications by operstcsystem integrators, service providers and deess or
individuals. The application layer interacts witte terminal device of the sensing layer throughnitevork layer.

THE APPLICATION OF THE INTERNET OF THINGS TECHNOLOGY IN THE INTELLIGENT

MANAGEMENT OF THE LABORATORY

Usually in the laboratory, the number of miscellaure items, the use of manual labeling, and theer¢he way of
management. This approach is inefficient, erronpr@nd update the trouble, it is not easy to e$eork dynamic
management. With the continuous progress of tedgyplaboratory equipment also need to be updittedcale is
bound to continue to expand, the number and spegiksncrease, it is bound to increase the diffiguof

management. If we can use the Internet of thingorfrequency identification, wireless communicatiand
Internet technology, information management, wigajly reduce the workload, and improve efficieritlgere are
some of the temperature, humidity and other expamal environment requires strict special labosatoeeds
real-time dynamic monitoring of the surrounding ieorment changes, can be resolved through thenetesf
things technology.

1. Instrument and equipment management

The electronic tag is used to store the detailéarimation of the device in the chip, and the idigdtion of the
device is transmitted to the Internet and wirelesminal device. This is easy for data query andatg, but also
easy to unified management. Many experimental egeit and equipment often have to be borrowed and
unauthorized use of the situation, often the tirhesturn. Laboratory management personnel to makeeflow of
equipment, will reduce the management of chaothdraboratory management regulations, the scogalaration
of the loan, and then in the laboratory equipmegess to the premises of the installation of acceagrol system
network interface. The access control system canediately put the test equipment in time and lacatind other
information sent to the center of the Internettohds, to prevent accidental and unauthorized diwar Through
authentication, password information can be setthedise of the relevant information related touke of. During
the experiment, the management center can mohioexperimental data in real time, and send oudléren signal
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when the operation is used improperly or by mistake

2. Daily management

Laboratory staff, teachers, management of the dadyk of some of the work focused on managemernth ss
application, audit, maintenance, reporting, eted the maintenance of the information of teachacssaudents. Let
teachers to manage their own teaching plan andyqoerdification, assessment of student test scéhessystem
automatically according to all the teacher lesstamp to resolve conflicts, to teacher visual andth&ne course
scheduling options; at the same time for studerdsige test report templates, teacher evaluatisalteand week
schedule inquiries at any time; the teaching eftaatluation, teaching resources and upload, downlopdate;
experimental teaching project setup, maintenandesaron.

Teachers in accordance with the requirements otdhehing course, in a specified time to the teeshdentity
landing system, providing the number of peopletenglane, the machine content, special requiremetds When
the scheduled end of the date, the system autaatigtarranged on the machine, the system admitistizan also
be manually adjusted, and can be printed on thesponding arrangements for the report.

Teachers can also query. Check computer time,itotatumber, the guidance of teachers, the dufgesffmachine
use, view configuration and equipment, equipmejEment maintenance, equipment scrapped missingléters
can also be based on the need to achieve a comir@t multi query, and print the correspondingtestaents.
Depending on the identity of the user, the rangéhefcontents of the query can be different. Tisemeation and
inquiry two function modules can be accessed thndhg Internet of things.

3. Safety management

Laboratory safety monitoring and control systemtlisy humidity monitoring smoke sensor, infrared sentoxic
and harmful substances monitoring electrochemieakar, mechanical and electrical current, voltagaitaring
sensor, pressure sensor monitoring, laboratorytysaf®nitoring device, sound and light alarm devioggnitor
system and access control systems. Can effectimahage the safety and defense work in the labgrator

ADVANTAGESOF INTELLIGENT LABORATORY MANAGEMENT SYSTEM
Unified management, intelligent management andaijmer mode. The laboratory in time, resources, mgameent
and service and other aspects of all-round opemingccording to the school teaching scientificeash program,
sharing resources through the laboratory managesystém of unified arrangement of teaching expeminaad
scientific research plan, to maximize the effectitiézation rate of laboratory.

Improve laboratory management level, using Netwagkiaboratory Management System Based on the atializ

of the flexible and open management, teachers tagieists can through the network at any time to beothie home
page of the laboratory management system, eachratanp equipment and open time query, and and the
management personnel to communicate, fully meendleels of the majority of teachers and studentsrérpnt. At

the same time, laboratory management system camdicg to need to authorize the corresponding keigth-user,
make the user can according to the teaching progfaself use of the laboratory to make an appointmia this
way, it can ensure the smooth progress of the itapbexperiment and research projects, and toethehers and
students to provide maximum convenience. The exmari management personnel can register the expdrime
equipment maintenance and the replacement throbghcomputer room management system, the user can
understand the operation condition of the expertneguipment in time. Users can also use the feddbacthe
system in the process of problems encounteredaditithte the management of personnel in a timehnmer to
maintain and process, to ensure the normal operafithe laboratory.

To improve the security of the laboratory, the wdronitoring system integration, even without thesgnce of the
teacher also to ensure that the laboratory sadétge then, the phenomenon of mouse, wiring bozatle, and
other development board lost no longer occur; thhouvideo surveillance, management personnel cam tasin
violation of operating rules or other prohibitedsagromptly cut off the power supply so, througé tideo, but also

on the instrument damage done well documented deroto make the normal damage or intentional damage
judgment; through networking technology, acquisitisystem according to the human body infrared senso
humidity sensor, smoke sensor, electrochemical sgasor automatically starting fire anti-theft alagystem,
exhaust gas and dehumidifying and cooling systesrerisure the safe operation of effective laborasopyipment
management system; through the use of equipmentratiing, both to avoid the loss, while the cheahitose and

the use of records to track, to ensure that tegall use of.
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CONCLUSION

In this paper, a solution for the management systeoomputer laboratory based on Internet of thisgatroduced.
Completely changed the previous laboratory extensiode of management, laboratory management cohespt
been changed to help laboratory management torhetfdementation of fine management of computernroo
equipment, provides effective support for the noeifiaboratory safety and efficient operation ofplant.
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