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Developing an IT Course Utilizing Raspberry Pi
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[ Abstract ]

IT technologies are closely related to our daily life, and we are experiencing the emergence of new IT devices every day. The
ongoing rapid progress of IT technology results in the increasing demand of experienced software & hardware engineers, and leads
to the short life cycle of lab kits. However, the normally small to medium sized manufacturers of lab kits usually cannot even af-
ford to support timely update and upgrade of their own kits. In this paper, we propose a way of effectively running an IT course by
building a Raspberry Pi based kit. Raspberry Pi has features that allow us to not only timely update/upgrade the kit, but also expose
students to various IT fields.
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B. Why Raspberry Pi?
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Table 1. History of Raspberry Pi models [9]
oEA GIEIR 2 A+ = (35 22HB

year 2012/02 2012/10 2014/11 2014/07 2015/02

74 u$25 u$3s u$20 U$35 u$3s

| 22| (miB) 256, SDRAM 512, SDRAM 256, SDRAM 512, SDRAM 1024, LPDDR2

ol ul X o X o o

USB 2.0 1 2 1 4 4

AEZ|X]| SD card SD card SD card MicroSD card MicroSD card

ClAZgo| HDMI, RCA HDMI, RCA HDMI, RCA HDMI, 3.5 HDMI, 3.5

GPIO 26 pins 26 pins 26 pins 26 pins 40 pins

CPU 700 MHz ARM11 ARM1176JZF-S core 900 MHz quad—-core ARM Cortex—A7

GPU Dual Core VideoCore IV

£ 31g 409 23g 409 409
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Fig. 1. Major parts of Raspberry Pi and their names [6].
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E 2. RAHAIE 2t " [10]
Table 2. Comparisons to similar devices [10]

Ex Arduino Uno Edison BBB Pi2B
CPU Atmega328P Atom+Quark Coretex A8 Cortex A7
Cores 1 2+1 1 4
Clock 16MHz 500MHz T000MHz 900MHz
GPU None None PowerVR SGX530 Videocore IV
Memory 0.002MB SRAM 1GB LPDDR3 512MB 1GB LPDDR2
USB ports 1 1" 2 4
On-board Flash 32KB 4GB 2GB None
Flash slots None microSD™ microSD microSD
Ethernet None None 10/100 10/100
GPIO No 70-pin Hirose 2x46-pin 40-pin
Wifi No Yes No No
oS No Linux Linux Linux
OFFO0| - &t Yes No Yes
H|C| None None HDMI
RRP" $30 $85" $49 $35

'RRP: Recommended Retail Price (HZ+ A017}); “H|0O| A2 =of| 2} ZH2bA! B|0|A R = ¥ Edison2| RRPE $500|Lt H|0|AH == L4=0!; "'BBB: Beaglebone Black
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Fig. 2. Elements of a Raspberry Pi Basic kit. (Price: 88,000 won
as of Apr. 2015) [7].
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Fig. 3. Aluminum case and stored contents.
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Fig. 4. User environment using KVM switch (shared mouse,
keyboard, and monitor).
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Fig. 5. SparkFun’s Arduino kit [8].
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Table 3. List of important options of Raspberry Pi

HEd = 7t () H|
Ftozt 2& HE Fioj2t 34,000
KVM A2|R| PCel 7|EE, OI2A ZLIEZE RPiIV} 28 4 UAl 66,000 OH A] 2| AbEH: HDMI 2! USB ZLE (27} O AN 7}
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37 E| & 37 0|4 HE

GPIO T cobbler 40-pin GPIOE E3|EE0|M H2[5HA AIRE £ 9 C}. 8,200

RPi &M &7 118,200
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E 4. ZoAEA
Table 4. Syllabus

Week Topics & Content Week Topics & Content
1 Course introduction 9 Web Server
Introducing RPi
2 Connecting & setting up your Raspberry Pi Desktop 10 Web Streaming
environment
3 Linux Shell (1) 11 Raspberry Pi and Arduino
4 Linux Shell (2) 12 Setting Up PyFirmata to control an Arduino from a Raspberry Pi and GPIO
5 Python (1) 13 Sensor networks with Arduino and Raspberry Pi
Ethernet networking with Arduino Ethernet shield
6 Python (2) 14 Project presentation
7 Building your first website with the Raspberry Pi 15
8 midterm exam 16 final exam
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