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SISTEM PEROLEHAN DATA BERASASKAN LAMAN SESAWANG 

MENGGUNAKAN KOMPUTER PAPAN TUNGGAL 32 BIT DAN GNU/LINUX 

 

 

ABSTRAK 

 

 

Kebanyakan kajian dalam Sistem Perolehan Data (DAS) sebelum ini menggunakan 
komputer sebagai platform alatan di mana ianya adalah besar dan tidak bolehubah kedudukan. 
Dalam kajian ini, Sistem Pengesanan Terbenam Bolehubah (PESS) telah dibangunkan 
menggunakan alatan sistem terbenam komersial sedia-ada (COTS). Teknologi terkini COTS 
lebih fleksibel dari sudut bolehubah kedudukan, bolehubah saiz dan bolehubah konfigurasi. 
PESS dibangunkan dengan integrasi antara Komputer Papan Tunggal (SBC) model TS-5500 
sebagai teras unit pemproses, papan kekunci, paparan LCD dan sensor-sensor yang dilekatkan 
pada litar antaramuka. Pembangunan perisian pada PESS menggunakan sumber terbuka 
GNU/Linux yang membenarkan pengubahan pada perpustakaan dan pemacu alatan. PESS telah 
dikembangkan dengan menghubungkan kepada pelayan melalui rangkaian TCP/IP bagi 
memenuhi keperluan simpanan data yang lebih besar. Sistem dua-nod jenis rangkaian ini 
dinamakan PESS-n yang terbahagi kepada PESS dan PESS-Server. PESS-n dilengkapi dengan 
kaedah pembetulan-ralat yang boleh mengurangkan kehilangan data semasa kegagalan 
rangkaian, selain bertujuan menghantar data salinan-penduaan. Suatu antaramuka telah 
dibangunkan pada PESS-Server bagi membenarkan data yang diperolehi dipersembahkan dalam 
bentuk grafik disamping sebagai platform perkongsian maklumat. Purata ralat bit yang 
diperolehi pada perolehan masukan analog adalah konsisten dan tidak melebihi tiga unit 
resolusi. Bagi analisis prestasi penghantaran data melalui rangkaian, dua protokol telah dinilai 
iaitu Protokol Kawalan Penghantaran (TCP) dan Protokol Bentukdata Pengguna (UDP). 
Walaupun UDP memberikan masa pemulihan yang lebih cepat, namun ia hanya mampu 
menghantar data sehingga 64 KB sahaja. Manakala TCP pula berjaya menghantar data yang 
bersaiz besar sehingga 1.6 MB yang menyamai data selama 14 hari. Daripada analisis, diketahui 
bahawa kehilangan data menggunakan TCP dan UDP adalah sangat kecil (2-3 unit data). 
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WEB-BASED DATA ACQUISITION SYSTEM USING A 32 BIT SINGLE 

BOARD COMPUTERS AND GNU/LINUX 

 

 

ABSTRACT 

 

 
Most of the previous research in Data Acquisition System (DAS) had used Personal 

Computers (PCs) as hardware platform which were bulky and not portable. In this research, a 
Portable Embedded Sensing System (PESS) has been developed using commercial off-the-shelf 
(COTS) embedded system. Current COTS technology provides more flexibility in term of 
portability, scalability and configurability. PESS is made-up of an integration of TS-5500 Single 
Board Computer (SBC) as its computing core, a matrix keypad, a LCD display and sensors that 
attached to the interfacing circuit. As for the software part, PESS uses the open source 
GNU/Linux that allows modification to its libraries and device drivers. PESS has been extended 
by enabling a TCP/IP network connection to a server in order to accommodate bigger data 
archiving. These two-nodes network-based system is called PESS-n which divided to PESS and 
PESS-Server. PESS-n is equipped with an error-correction mechanism that can minimize data 
loses in the event of network failures, in addition to sending the backup data. A user interface 
has been developed at PESS-Server side to allow the acquired data to be presented in graphical 
format as well sharing of data via Internet. On the analog acquisition, not more than three steps 
resolution for the average bit of error has consistently been achieved. As for the network data 
transfer performance, both Transmission Control Protocol (TCP) and User Datagram Protocol 
(UDP) have been evaluated. While UDP provide faster recovery times during simulated 
network failures, it has limitation up to 64 KB of data payload only. As for the TCP, it has been 
able to transmit large data up to 1.6 MB which equal to fourteen days of data. It is found that 
the data losses of TCP and UDP are very small (2-3 unit of data). 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 Overview 

 

Data acquisition is the process of bringing a real-world signal, such as a voltage, into 

the computer, for processing, analysis, storage or other data manipulation (Rongen, n.d.). 

Generally, Data Acquisition Systems (DAS) are used to electronically monitor or gather 

data from the external physical environment (Ng, 1994). DAS normally consists of three 

elements: acquisition hardware, input and storage/display unit. The acquisition hardware 

plays a vital role in influencing the performance of DAS. Most of the previous research has 

used Personal Computer (PC) as the acquisition hardware. The trend was then changed 

from standard PC to high speed PC to provide better performance in terms of data 

processing and data transferring.  

 

The embedded processor board has become a new alternative platform for DAS 

application. Several embedded processor board used as acquisition hardware are 

microcontroller, Field Programmable Gate Array (FPGA), Digital Signal Processor (DSP) 

and Single Board Computer (SBC). The microcontroller is the most popular platform for 

small and simple application because of its low cost. Some developments use FPGA as 

Data Acquisition Unit (DAU). FPGA allows modification of internal logic circuitry without 

touching hardware component. The DSP board is mostly used in applications that handle 

real-time computation process. 

 

The other current trend on embedded technology application is the Single Board 

Computer (SBC). One major advantage of using an SBC is that it can handle multitasking 

processes since it run with a modular Operating System (OS). The development can be 

done using high level language such as C, Java and Perl which are widely used, flexible 

and have a lot of support from the open source community. However, the key to select a 

suitable processor board depends on the purpose of its application so that the optimum 
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