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BEDBR - IE Objectives and Outline of the Course

H | FBHECT —L% I Lo, RE, BEE, EEEWNAG Y. BARALY X T LOEGE ZHEIBN L. BAAL Y R T L LA,
EDXRS>TED DD EZRS,
BHRMICIE, MARRABY AT LDON—=F 7 TR, BIYARZHRLETEY TILRZALLEY 7 b7 27, 7 AXFERRE,
HEtAiER. PLUORERIAOHEICOVWT, A1 —KT2(CE)DEEN HHERT 5,

RERICE - T AR AT LFFOERANF T LD AA. BEINEOBLELEENBL L COBAHLEDIERID L

BT,

Z | This course lectures what is the ‘embedded system’ and how to develop it by introducing several examples such as mobile

phones, video games, home appliances, automobiles, and industrial machinery. The lecture includes hardware configuration,
real-time processing with interrupt handling, cross compiling/debugging, design architecture, and methodology in quality
assurance, which are lectured from the viewpoint of Computer Engineering (CE). | hope to give you not only essential
knowledges for design of embedded system, but also its attractiveness as one of promised engineering carrier in the IT field.

v

FEDEEFIZ Learning Objectives

H | HARABRT LERNARY AT LOBVWERBTE 2,

HARARL X T LOBREREZFIRTE 2,
JARAVNANEYE— TNy 7 OZEBEMICE L THBTE 2,

FAHZEZRANTT ARy YHEHD I/O ~NAHNT 2 EEHREZHATE 3,
UTNEALOSDERELRD, ZRIHE, T/NAZXEZ A3
BRI T T AT LABERAFRE BT D DR FEEZHRTE S,
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ARSI 2T LD RER

SHC BB ERATE 5,

To describe the difference between embedded system and general computers

To illustrate essential building blocks of embedded system

To describe the concepts of cross compile remote debugging by considering its necessities

To explain the &#039;interrupt&#039; mechanism of processor to handle multiple input and output

To distinguish the concepts of task control, device driver, middleware as essentials of realtime OS

To illustrate some design methodology for optimization with resource restriction

To describe the concepts for quality assurance of embedded system

Y

B2DERE O FHEEX / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REEHEIEE Course Plan

No. IEH Topics AZ Content
1 B | BARARSZTLE? NBYRTLEDEND, BIEE. EREME. UTAEA LM DX e L HHAHRY
AT LDAREIZDNTES,
o | Essentlals of embedded | To learn essentials of embedded system such as difference to general computers,
system power consumption, reliability, real-time performance, and cost.
2 H | 8HRAA R T LOEBHRESR | /VX, MPU, DMAC, X EVURE, HHRAHY X T LOFERARAEHRERICDOWNT
(1) 23,
Z | Building blocks of embedded | To learn essential building blocks of embedded system such as bus, micro-processor,
system (1) DMA controller, memory, etc.
3 H | HARAAYRTLOBRESR | 247, A7 E YUTL/NRTLALA Y Z—=7 X A/D,D/AT Y R—=% Fv b
(2) T—0 A R—7 1 REE BRAR Y ZT L OBBIEA EDEEEIS D LTS,
% | Building blocks of embedded | To learn typical peripherals of embedded system such as timer, counter,
system (2) serial/parallel interface, AD/DA converter, network interface, etc.
4 B | 31V AHDERE(D) BV ARDERICOWT, K=Y 7 BEIEM. BIVIAHZNT 273 EOBEREHICE
S
Z | Fundamentals of interrupt (1) | To learn fundamentals of interrupt with some key concepts such as polling, priority,
interrupt vector
5 B | 21V AHDERE2) EYABNY BT OEMEICDNTEFHL KRS,
& | Fundamentals of interrupt (2) | Fundamentals of interrupt (2)
6 B | V7L A LAEERNY AR DTN A LABIZE T DB AHDEENCDOWTESR, BlVAHZNYFZ avTF
A b, B=FNIZOVWTHERT 5,
& | Real-time processing and | To learn a role of interrupt in real-time processing. Some key concepts such as
interrupt interrupt handler, context, kernel will also be mentioned.
7 H | 2&710+tv¥%/SoC co-processor, accelerator, DSP, GPU, hardware CODEC ¥, HAaZE/ Aty
HFIZDWTEHS, £7=. System on a chip (SoC)DiE= & . ASIC, PLD, FPGA £ &l %,
EFICONTHHS,
% | Multi-processors/System on a | To learn various multi-processors such as co-processor, hardware accerelator, digital
Chip (SoC) signal processor (DSP), graphics processor unit (GPU), hardware CODEC, etc.
To also learn the concept of System on a chip (SoC) and its product examples such
as ASIC, P
8 B | 7O XHERERRE JARAREBRBOMEA L BBEWICOVWT, EEMESTHDLI/ARELR, JAXTAN
v, 7—=ha—=%&, Ty FEZZ_ICE JTAG-ICE, IDE, ROM b7 & & H(TH38,
% | Cross development | To learn the mechanism and necessity of cross development environment with some
environment key concepts such as cross build, cross debug, boot loader, debug monitor, in-circuit
emulator (ICE), JTAG-ICE, IDE, ROM boot.
9 H | RTOS & h—%JL UTNRA LH—FIVOEBEXCOWT, 2R 7 R7Ya—1 vy, REEHIE, Hkb
B, R XOEBE. VAT L=, BIWIAHZNY FI R EDEERE & HICER,
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= | Realtime kernel to RTOS To learn a key concept of realtime kernel together with some functions such as task
scheduling, synchronization control, exclusive control, inter-task communication,
system call, interrupt handler.
10 [B| IFfrwzT TANYRAT L, FAMINREy T BE/MES. T774 v 0 RGE FRA KL
FIL 2 7I2D0WTER,
= | Middleware To learn various middlewares such as filesystem, protocol stack, encrypt/decrypt
functions, graphics.
11 | B | TRNAZRFZA4N N— R T7 DR, MR, BEEBAAEDT NS XS A NOERIZONTRR, &
BELTDTNARREZANIZOVWTHLERT 5,
%= | Device driver To learn some concept of device driver such as hardware abstraction, hierarchical
design. Some features of device driver as products will also be mentioned.
12 | B | #8&3AHZ X7 L Case Study | BIEHRR. EAMER. EEERLY. BHAHRY T LOEBEFICDVTES,
% | Case study of embedded | To learn product examples of embedded system such as telecommunications
system equipment, medical equipment, industrial equipment, etc.
13 B | N—Fo7z7/V7 b 7z27H | N—F7xT7EY 7 72T70NR—T4a=vy REFIBIT2EREEERIRE
SRR ET . BMEERA L H—PW:%W7FWIT%ﬂﬂﬁ®§§WALOMT%m
% | Hardware-software co-design | To learn hardware-software co-design by confirming some key concepts such as
partitioning of hardware and software, abstraction level in design, behavioral
synthesis
14 H | BAAAZATLOHRFEE | REEYE. VI 02 T7T7—F70F v, 7T—FT70F v "&—>, A—FT A4 VT I—
= N, Fa—=vJ, AviR—xv MEARAXE., 70K b7 A VERRE,. BAAKLY
AT LOFRFTEEEDEERZICDOVTELR,
% | Design and implementation of | To learn important tips in design and implementation of embedded system such as
embedded system quality model, software architecture, architecture pattern, coding rule, tuning,
component-based development, software product lines.
15 | B | BRI validation & verification, FHVIREE, BIRVIREE, 7O b XA E >V J FF¥axXvT— 3
YRE, BARRABY T b T ORBRIEDEZHZICOVTES,
Z | Quality assurance To learn some key concepts on quality assurance such as validation & verification,

static code analysis, dynamic testing, prototyping, documentation.

JB1&5:15 Prerequisite(s)

B | 2EXe5H [HERI (VI 7I2] 2BEBEATHDLZENEETLL,
Tl 2ERBPH AV E2—2 Y RT L] [FT4 P XNEFRE] OFTEEEHET S,
Z | Itis desirable to complete the courses of "Software Engineering" and "Logic Design" in the first term of 2nd degree.

Itis also recommend to study the courses of "Computer Systems" and "Digital Electronic Circuits" in the second term.

BEBEATE (78 -

Required study time, Preparation and review

BE%)

B | RBZEICHL, BA7Y Y MIBET2EZ% 2 BM. 77U Y &L Moodle TIRE L7-2EERNOBHEFOREXE% 1 K
B, &HhE8TC3IFEOELFEICNA. BESIUOLR—F, THARIER27-H0FEEMAET 5,
& | Each lesson requires 2 hours of reviewing, 1 hour of reference survey specified with distributed items or Moodle, and

additional learning time to prepare for some homework and term-end exam.
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H | #&ERHE Moodle IC7 vy 7R—F¥ 23, FHOA-RBHFL, BRERNEZXTVA—FLTHLZE, T—X0OFHFF— (30—
AFEICEHIN TS,

Z | All the course materials will be distributed via Moodle course. Students should register the Moodle course and download the
course material in advance. The registration key is found in the course overview.

B | il 2ERICRTHEAROBEGI%). LR— FMREOFRB0%)., EFRELD T 1 — PNy 7 ORBIKR(20%)ICL > T
L. ZOAEFEN 60 AU EEEIRET S,

Z | The performance score will be evaluated on the basis of 100 points from the score of term-end exam (50% weight), the grade
points of homework reports (30% weight) and the submission status of the Moodle feedback form for each lecture (20%
weight).

B | RAJE L CHAEAREICTERET %, N 7Ly 7 ABEMABELZOF >V 74 VERBEE) TERT 25581, T0HAE%
Moodle I —XIZTHHT 5,
LR—bME, XEZFIBT5KL. 5|REMABBICHO,NS LIl HBEZREHT I L, EE2BA5IRIIELZ L, 518
BHIRFAEHTHELBW &,
APERR L7 L R— b ZEDAMMERL/ZE L TIRE LW Z &,

Z | This class will be held face-to-face in general. In the case of a "Hybrid-Flexible" class (face-to-face lessons together with

its live streaming), the details will be announced in the Moodle course.

When quoting someone else's text in a report, make sure to clearly identify the quotation and include the source. Avoid
excessive quotation. Never modify the quoted parts, including any typographical errors.

Never submit a report created by someone else as your own.

IS



