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Unit1 Introduction to Software Engineering

REEENARE TROT RO, SRKAENRELRERE S, KRR RN 5
2, AN, BAETEZINHAMEENSS. ZAXEENZEBR I ATERGLT
&, EERN IR EHNEEASR.

“Software engineering is about making things work (done), not just think things up.”

Learning Objectives

This unit is to introduce the background information of software engineering, including the
origin of software engineering, formal definitions of software and software engineering,
characteristics and categories of software, software crisis, and other major tbpics concerning of
software engineering. Learning objectives include:

® Understand the concepts of software and software engineering

® Understand the characteristics and catalogs of software

® Understand the major topics introduced in this course

1.1 . A Brief Introduction to Software Engineering

Software engineering has evolved steadily from its founding days in the 1940s until today in the
2010s. Its applications have evolved continuously. The ongoing goal of software engineering is to
improve technologies and practices, seeks to improve the productivity of practitioners and the
quality of applications to users. Most of content of this section is abstracted from wiki [wiki2011].

There are a number of areas where the evolution of software engineering is notable. People,
process, product and project are four major factors affecting software engineering;:

® Profession: By the early 1980s, software engineering had already emerged as a bona fide

profession, to stand beside computer science and traditional engineering.
® Processes: Processes have become a big part of software engineering and are hailed for their
potential to improve software and sharply criticized for their potential to constrict programmers.

® Product cost: The relative cost of software versus hardware has changed substantially over
the last 50 years. When mainframes were expensive and required large support staffs, the
few organizations buying them also had the resources to fund large, expensive custom
software engineering projects. Computers are now much more numerous and much more
powerful, which has much effects on software. The total cost of software can be much more
than that of hardware. ’

® People: In the 1940s, 1950s, and 1960s, men often filled the more prestigious and better

paying hardware engineering roles, but often delegated the writing of software to women.
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WA

O T xR IR L O ERRRE T C IE S N TRES) ;

@ BRIA 32 RARLSCR M 240 & R P G T LB AL 256 244640 . MR 46 %
LR AR 8] A 50 PR

@ HHFR SR PR S HE I ] R 7T B A 40 B B s

@ LRARE FHHE——E S BB LS R B R 8

© TEERMERAEEILE , QG Y B AP,

© XFLBEHRAGENEE AFRSERABE LSS NERESR,

@ 1] FRRERE TS TG — 3 DR L IRSIER



SRR AR R ANME 5= B BASIX 50 19RRE
© XTI ER Pl ;
O SCFFE MR A .

1.2 AR

AR H R IR AXREZL, BEH B REETWEFART. AEA EREE
AR R AL FRER 2 2 B 1000 F, B B HIRY 4 (7 4R FRER .8 (7 B0 R HLLL J i %
B ZHF R 32 i2.64 AR AR CPU., BETRAXRG i 2 BT - TR %2 K& R
FRAAA: P A AL 2R, I HAA A A BT E S B 2R T AR AR TR — K
g, Kh M E 1L DSP 2 FPGA A & % AR SR, TR RR MR , 7 REAI B , 41 1
AR, AR TR FHE 2 5] — BN 64KB~AGB, AL B # & 3 0. 1~2000MIPS, $f
N 8 AT HE 208 TR,

1.2.1 iR AR 2R

HRA AL BREE KHAT LA AT 4 R

1. #x A 4bTE 8% (Micro Processor Unit, MPU)

R A PR 88 B i3l B AL # CPU AR M. B REHEE A 32 Pl st
LS, BB E AR, YR MMM B . PRk AR, B4R Foi A 26 AT
BB LM T BERE 14 , RERHAL A TUAR DI BERR 2 » X MR LA AR M SO AR AN BT RS2 B A 20N AT
ROAFERESR . ATk HI BV L, 8 AR EREA BN ERR AR TR &
RS, BRT T EM i AN AR A A Ami86/88, 386EX, SC-400, Power PC, 63000,
MIPS, ARM/StrongARM %545, H ARM/StrongARM &% AFH & & i AR
LIRS, B TR, '

MPU %} 2384 51T B AL (CISC) Mg Al 8 2 83+ B AL(RISC), RISC F1 CISC £ H
BT o) e b T 28 O TR AP LB B R, Ak B s 0 B 9, R B 7 B R T

CISC W b B B 2438 A 310, th 3L T8 2 B K s UL R 2 23U T, IR ML FF
RIEF BB S FESZ RGN0 . (HREAS R 2%, AT LIERCRE b MR B 818, I
PC t Pentium Bz5##% 8 CISC CPU,

, RISC B ¥5faife4 % CPU, 5 N385 . NFBie A PR EE AL 3B 15 4 v B, (A5 48 4 A3
T SR R F AT, BT DARTRCR EE CISC &, Al i iR P WA, A A
%k, 40 IBM ) Power PC i RISC CPU #4544 , CISCO i) CPU & RISC &5 .
RISC ZEHNE HMIEF A4 L, A E AR hREE S 4 4484 K. i1 CISC W di %€ M
54 58 BUREE T BE

2. BR AT #3241 28 (Micro Control Unit, MCU)

PARBIEHI AR HER R R B YL, M 20 tH4 70 tERKR AR LR BB S K, BAREL
2117 30 BRI EIXF 8 A7 B T 28 H AT TE B AR PR A BRI 21N
. BRI E &R ROM/EPROM. RAM M4k B8 8 . & /3188 . F 11 .1/0,
BTN BKSEVEEIE . A/D.D/A Flash RAM.EEPROM % & fulh B I RE RIS

Fivits A 2RO b I B8 A L , S TR 8 ) SR R MU B R A A ROR U/ » DAL T 458 1 2 A R
4 .



AT EERE. BIEHSEBRMARXRE T LW FR. #EmaSMN A 2MERE—
BT B AT B RS ER .

HF MCU IR 4% . LR RIThEE, BT LIRS MM ER 2, WA BTN
8051 . MCS-251, MCS-96/196/296., P51XA . C166/167, 68K % %1, LI K& MCU 8X(C930/931,
C540.C541, 3 FLA % 4% 12C .CAN-Bus LCD B A %% il MCU FIE% 251

3. A3 DSP(Embedded Digital Signal Processor,DSP)

DSP 4bBESR B LT TR TE 543 7 m PR RS , JE R G S mis 28 ik k7 T4
PR, BA RS SHIERERESWPATERE., ERFIRIE FFTOEAmE&M IS L
DSP k45 17 KEE AR

#esh DSP KB — N EERNEEMARXRERERENL. LA ENEEE —BRA L
BR AN RER R4t T F R L, WX HE & DSP B4 1 ik A XA # T %
BRI AL,

BEE KRB E R BB AR KRB, 1982 fF A LHE/E T &4~ DSP & K, HZ B EE I
MPU 7 JLH4%, 1B F S RIS HEE T2 H. 3 20 g 80 £+, K
# CMOS HARBI# A 5K B, % MREET CMOS T2 DSP & 4 RiE ik  KIFE SR s
S R AR B A 4R 5 » AR TE AL B L MR AR A B B R R AL . B 20 4 80 ARG A,
DSP Wiz H 3 — SR &, M ASRE EARFEET K8 T#EGEFTEY A, 20 e
90 LS, DSP &3 T A AT 5, S8 mUBE B & [ FETE B S8 ) 1R

4. K £ #&% (System on Chip,SoC)

R E R BB (Very Large Scale Integration) it B XA RAE T Z R EKE,
FAERYRER RN EE MR RN RE XFLR BN LR (SO,

SoC B R B RN LI T A LSS, EREA D F Nt ABER GRS
ik, 1H SoC HERE ML S, E—ME R A#E A VHDL FE4RRIES . L3 —4
RIRMAG . APATEHBERMRGRIT—E, Lh JE R T A= 00 B BB, — 5 B R
#, AEEM AR RIE S SR FRIT TR R U &A@ PR AL B AR A e, RS
HEATHZ AR L RS R mE .

SoC 43 fB AL RS, #H £ 5{404E Motorola B M-Core 1 Neuron, 326 ARM %
F 85 Echelon 58, £/ SoC —E A FERRGE S, A hv—BH P . 6, NXP #
Smart XA, ¥ XA B R PLAZ A X8 T 2048 £7 8 4+ RSA B 319 CCU (Communication
Control Unit) BT HIfEAE—BeaE b b B — A inER Java B CIBEZHIEL A SoC, 1 H-F In-
ternet 2244, .

1.2.2 ARM abppss

ARM(Advanced RISC Machines) , BE AT DA A & — /A R B9 45 5 0] LIIA R R X —2K
UL FBAR AE R, W] LAy B — R AR A . ARM A6 F 1991 45 76 % = €1 8F 557,
ARM A B RETNEET RISCEAR L R IR AT M AR AU N, A S R H
BENFE A, L PA T SEA A SAESFANS . Bl R ARM AR5
PFEAUZ B A FRSE, BNIRATIE % Frisi iy ARM fAbBEEE, BR & T #6225 Fro gl .
RERK . MERE . ERRASELT BT, BT ARM R MM IRAER A S T 32
{3 RISC $44ab #0188 75% L F 560081, ARM £ R IFTEZE B A BRI TEE & H .,
ARM A H]FFE TIRZ AZFIK ARM 4282, HRTH F ARM AL HES8A ARM7 &
e 5 e



FI.ARM9 # 3], ARMIE #& %1, ARMIOE £ %Y. ARMI11 % %Y. SecurCore Z& %1, Intel #)
StrongARM FI XScale, Cortex-M, Cortex-A . Cortex-R %, H H, Cortex-M, Cortex-A . Cor-
tex-R RFUFFE ARMV? frE AL BERR IR F5 4 & N RUAR /F RARUY

1. ARM A2 S8 E4E =

O EBUN ARINFE AR SRR

@ 3ZFF Thumb(16 137) /ARM(32 i) X824 , REARIFHbFE 2T 8 i1/ 16 17 #8544

© K& AT, 845 PATEERER;

@ REFHIR R ETF TP

© FH TR ER B, PATHERS

® A KEHE.

2. ARM b IR eSRILE A

(D R

ARM & Advanced RISC Machines [J455 , [l 3, ARM 4bFERS B — PRSI tE & EiHE
HL, H R RAZE ARM i dEE /0, - e e B8, W H e BA 2 M RISC iy A .

© KM Gi-—FFras S0

@ B8/ RAEEEM , PR AL BB R X A N2, A BT AR 28 E TR 5

Q@ TR FHE =

@ gi—MEE K EREA L HL TS iEE.

ARM R R MBI R BIMAR TE RS, HAETENEE. N rEEmE
RS ARM R SEH Br BT S 8, ARM A RIEX T 7 M EBER ARM 35S ERREH
JRAS, LLARAS vi~v7 #rm . ARM fACBEBR A% 0 AR R LR 1.1,

F1.1 ARMBLEEZORERLEGH

% L kR
ARM1 vl
ARM?2 A2
ARM2As, ARM3 via
ARMSG , ARM600, ARM610, ARM7, ARM700, ARM710 v3
StrongARM, ARMS8 . ARM810 v4

ARM7TDMI, ARM710T, ARM720T, ARM740T,

ARMSTDMI, ARM920T, ARM940T vt
ARM9E2S, ARM10TDMI, ARM1020E W5TE
ARMI136](F)2S, ARM1176] Z(F)2S, ARM11 MPCore v6
ARMI1156T2(F)2S w6 T2
ARM Cortex-M, ARM Cortex-R , ARM Cortex-A v7

vl & ARMI fERIfY . HAEFAL 26 =58, HATE R FFA.
ve diit HRET4k 26 Ar=sa) (BRARXT v1 M 7 ek ab B A 38, E R B A
v3 B FHE SRR 32 07 T T TR PR S A As CPSR, IR I TR RS OR 177
A48 SPSR. FSMERREAN T MiFPAE B S, DI A Rt AL B
v4 & v3 B RE L MRXT v3 N T SRR E/ TEERE S R AR
e § o



vo AE vA FEERY BT TAES BN T 484 38 8 T U, 38 0 1 R4kt 45 Ih B

v6 E it SIMD HyReY J@ , At 1 N B R Gu ) 5/ 283 i Ab BE T BB . 0 40 PR RE R B IR
REY 4, BEXIREZHUCHERNZ, E AR A S S

v7 BEAKJRTE v6 SR IG IR - #EAE R, R A1 T Thumb-2 BR, HREFE T XA ARM f@k
TR eI AE . ©RA T NEON HAR % DSP Mg fkab e it 7L 4 4%, 3
R R BIRAGEE L R T —1 3D BB ek B R H R g Sk AR BN R K .

(2) FFTFAnetty

ARM AEPRERIEE 37 DA IEAS B A T4 (BANK) , X $b 37 7 25 LI 12 1T 40 28
(PCH8EH TENRY 31 4> 32 il FHEF A48 A1 6 N FHrR CPU TYERE LBIFBITRER
32 AR F AR

(3) 84454

ARM AL PEERTE B HT AR R G5 L FF A 18 44 . ARM 454 %01 Thumb 544,
Hrr, ARM #5844 32 fi <, Thumb #8447 16 1 &, Thumb 544 % ARM 5448
hEEF5& (B 5% i) ARM RS E 38, AT 454 30 %0 ~40 Yo O AEfE =3 [a] , R BL4% 32 SRS
B TR R R ‘

3. ARM #4bIB 28 ¢ Rz PSS

(1) Tolbdzs

Yi 32 frky RISC 484y, BT ARM BRI FE 28 5 0 RO G 8 T 05 S ek il 88 A 3 0
RARGT T 3755 480 » I3]0, 72 38 1] {1 3 s 1 28 1 FH 43R 9™ 2 - ARM B85 ) 2 I (R S 6 B 1
ik, MIEGE) 8/16 fifgdldnte T oA . 45512 Cortex RFIALPRASAYBEA: , H A A 85 i
MBEBUL BB R E ERAF LT 8/16 A1 M LA 5.

(2) FoLk#fE

HRTE AT 85 R R EIR SR AT ARM £ R, ARM L H &M GE FE A, 781%
SR H 25 L .

(3) M4

A S EORMHE) R ARM R K ADSL i F IEZ £ KBSm0 H. 1ok, ARM
TEIRE BB B EEAT T RAL JEARAT )2 S8, thord DSP 157 SRR ) T HER

(4) JHHRFEHF

ARM BRTE B RTAT B & 5B S B HLT & ML h a8 T R A, iR
TSP RZFR A ARM B,

(5) Mg et =

BRAEUAT B B AEPLRIATEDHL - 45 B4R ARM iR, FHLF Y 32 fi2 SIM FRE=
WRA T ARM HAR,

1.2.3 Cortex-M0 423

ARM Cortex-M0 4t 8% 2 IUH WA /N BERE B R A BERL R 5 59 ARM AL 8%, th &
5 ARMv6-M FRifERYAL AR HITE 255 . N A IS R A 7 OB RN ARM Kb THBS . i Ab 758
B RE AR /)N  BEREAR AT BT R ARG AR L, X 15 TP R AR BERE L 8 A1 & 52 B 32
L& HIPERE , AT 16 AL BT R B, Cortex-MO Ab ISR TH @i f8 & w1
HEAELDAMBAESRET,

e 7



1. Cortex-M0 4bFE2Z8945 &

(D B

Cortex-MO FIATS % RGN E BWRE © R AFN H P 8/16 ik &M B R &AM H
e 5 5 FIBTR B 5D BEFE A Cortex-M3 Lb PR A9 T HF0 — 3%l n) HFRAE,

(2> HEKHIREFE

Cortex-MO APEZFAE A B 12K [T E R A GEFELA 85, W/MHz, Br B8 M 21 A IKEEFE
FANG FE AN EHMEER RSN T ERESEN LSRRI ARM 18 A.

(3) fajeg

84 HA 56 A, A P AT Ao S4B 8 Cortex-MO 82 (IR FZ ;B E C 15
BRI R RSEHEREXHFARLTH . TR EA 28 s S it a5
THE R A A5

(W) AL E

Pt b K EERE % HE , 1 Bluetcoth Low Energy (BLE) [IEEE 802. 15 $1 Z-wave, iX 4k
R R IE AR MU ECF DI BE , LA 30 FAL PR AL S B

2. Cortex-M0 4b T2 238 HH R MSE

ARM Cortex-MO0 ZbH28 R ARMv6-M15 « K8 AR E540, 4T Thumb #5454 .45

/0 Bf# FH Thumb-2 2R 32 fifgS, Em PR 32 {7 CPU, A& EE’JL%%MEELJE
w3 BrEcE E, B B 5 %) 0. 9DMIPS/MHz,

ARM Cortex-MO LbFHASEE 1l T HE BRPR 25 01 5 v YRS ) S FE» 088 1 25 T A0 42 1 3R 44 38
ATEEIRR S FITRE RS

BB B W 28 (NVIC) 2 Cortex-MO AL IRIR A AT BB A ER 4T, & AL BEAR1RL T
SAA R AR Sy, R IESR 16 ANEIHE. Cortex MO MBI H - MHEE, Hba 48
HERE P B AT R BRSO L . WP e, AR BB S MK B R R L.
TRUP 1B R R G HE, Cortex-MO ARBEZRF R — /N S FHERR I BB AL

Cortex-MO #b 3 2511 CoreSight 81k 5 RES , X3 JTAG # 2 4 B4R R (SWD) , X3
Z AL PRSI ERER .

Cortex-MO RbHZR R Z M = LB, KA Cortex {5 i 85 #4481 F5 i (CM-
SIS) , B A PR HE0 TEFBER W E R, 408 T s R AR F I 17,

HF ARM Cortex 4hFRER ISR 28 BEMFFF R R BEEL 8 (rfgdsdIS = T R A 5
8% . Cortex bIEEANHR T ETEN C i 5 TR, W7 R B 25 Fos R0 68 KL
B AP, B MCU R T A b asEey g M B4, Internet E&FH K
BB REE, HhifF£L3k 85T ARM 4T85 MCU HE 5 5Fay R,

3 &

L1 ERBUR R AR R

1.2 ARRGER AR A4S PR
1.3 ERHmAXLHBNITE,

1.4 BER ARM 4L PR AR ROZ5 1S .

1.5 Cortex-MO Zb3H 284 W Lb4F &7

1.6 FHRBEL AR NVIC i 28 .



2 #  LPC1100 R FA0BRZS R 1554

LPCL100 ZF#h 385 FUA BRI AR FEE 71 3 55 FURE (R G4y B B A MDA K. N =)
LPC1100 ZFI4bFE 28 MR SEH AT A28 B 1 3 BER 45 M) AT A4 AR N 450, B 5%t
LPC1100 Z 51| Qb FH 88 Hy 66, 1) B Y545 PR B S A A 10 R TR I (SWD HEF T IR ST 4 - I
3§ LPC1100 RFALHIS M R/N RGBT IERN A

2.1 LPC1100 &FI4EFHE I
2009 4¢ 11 A ,NXP Adl# i #1 LPC1100 &%l Cortex-M0 L4388, EATR Mk AXLRHK

1 P B O B PEBE MK TUREAY 32 (At RS . BALBER R I b E M B ARRY 32 (i idE
28, FOOM RS FIVE LU BUA 1) 8/16 IR R3S I — % . ZIRHI SRR B TR R B R TR
K, HEENLE, B EMKATE 8/16 AL AR KE.

LPC1100 Z%1 Cortex-MO fbHE 2% 9 = #it 8h 75 3% 50MHz, il A & kBB B = 6
H AR AT IRAT 4500 205 %454, T 8 fi2 MCU S8 REE T A 8] 100 77 %484, 16 iz MCU
H R AR AT 300~500 J7 4184 s AL BEASTE B R b AT iz B A R AE 55 B[R] vk i RS
PR IHAE , 3 FFHEAR R B PR AR IR B R e 3 AR REM s, LR A 2 10mA. [WE, &
WA EE RN Bk 32KB K 4 Flash B ¥ 17 5% .8KB A 4 SRAM.—# PC(FM
+) . —B% RS-485/E1A-485 UART. Bl SSP.4 1@ e 88 21k 42 @ 1/0 1O,

2010 4F , &5 —HLE T A9 LPC1100 RFAbFREE, 45 4 R~ i, 4§18 LPC1111  LPC1112,
LPC1113,LPC1114, BE3% & Fr A AR 4t TR 7T B ARM ZRHSRHE1 787 M OF R 72 Y 8/
6P BREEE R AL AR SFER. 2010 4 6 A, LPC1100 F 5 FUS B 5K 4% 1F
LPC11C12 1 LPC11C14, X Bk s E4t x5 51 B8 (CAND 2. OB #rfE B i 9422 1l 45 » 77 LA
WE TR AR MR TR, 25K 2011 4E 1 A, NXP AR EA#EE W R ERAKS
FA%l B I CANopen K &, 4 % & 3 CAN 4 38 2 i & % 10 f 4 B 47 LPCL1C22 0
LPC11C24. 2011 4F 2 B .NXP /ARl E A HET ARM Cortex-MO AbH 23 1.PC1200 T
WAEH £, LPC1200 #—4RRE T B8 32 o1 ARM Rk ik /= Syt i T Dl A
FREE S — B S DL L, Rk LS R e R, 2011 4
4 B ,NXP AR EAHEHE T ARM Cortex-MO SRR AMAL B 2F LPC11Uxx, X RIF A=
B R4 USB B FAISE-REO., A4 LPCL100 RIALIBASMERER A B
LERFIT | TR .

2.1.1 LPC1100 R2HUELPEZS5F

LPC1100 Z%1 Cortex-MO {8t ¥R ES BA LU T B R,
(1) REGEFF
o Cortex-M0 4 THESI R &k 50MHz;



