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O000O0C++00000D00000DODOODOOODOODODOO

int area, width, height;
width = 10;

height = 20;

area = width * height;

O0000000000DO0ODO000DOOO000O0OOOdareawidthODheightJDOCOOOOOODOO
gobogobbooboobooobbooobbuooobooobbooobobooobooooboobg

gobooobobooooboooobbooobbuooobbooobbooobbooobbooobobog
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O00000000SQLDO0D0O0OD0StudentsD D0 00000 0O0DOOODOOODOOOO

SELECT Name FROM Students WHERE score>=60;

goobooobobodoobooobbooob bbb bbooUbbooobboonb o
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14250000000 —0O0OODO

0000000000000 O(Natural Language)JC OO O0DO0OO0O0OODOOOOODOOOOOOODO
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000@0O00000)00000000000D0 O GATE(general architecture for text engineering)®’
0 O MARF(modular audio recognition framework)0 0000 00000000000000O0O0O0O0
0000000000000 0000D00OO0OAppleiOS deviced O SiriJ00 O O Android phone 00 0 OK
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0000000000000 000D00000D000D0 OO0 (Interpretation)d O O O (Compilation)d O O
oo oo oo oooouoo
O0000000000000000000000000000000(Interpreter)JOCO00O00OO0OO0O

O00D0D0000000(TextEditor)D OO DOODOODOOODOO(SourceCode)JUDOOOODOOOO
OO0 (Compiler)D 00000000 ODOOODOONO(ObjectCode)JU OO ODOOO(Linker)DOOOODO
0000000000000 000000000D00000000 (ExecutableFile)JoOO0DOO0O0O
O000D0000DoDOoooood(Compile)J0O000000D0DO0OD0O0OODOOODOOODOODO

O figure 5[]

source code 11111100 11000101 executable file
4 00011101 01101110 ST#h 4=
(FRAEES) 13':'”” 10010001 10011101 (ATEA1THR)

int area, width, height; i . 11 11111100 11000101 |0 11101100 10011011

BT D Bwidtnta> | liorary file | ih 14111101 11000110 |1 T TI007070

<BFIN @ 2 AT {8height (&> (EATUEE) | 49411111101 11001101 tg 11111101 11001010
101111101 11007010]

area = width * height; op{ 10117110000111111 [T | 01011110 01111101
00110111100 01000000

<BFIY i #fareatt I EEN > -—qgm :g? ?E.?ﬁ???' [10711100 01001000 ]

f

Compiler
(AR

Linker

(BHETRE)

object code

(B 8vis)

11101100 10011011
<TENU e = =
<[FOUEE = >

01011110 111110

<IFNL R ==

Fig.
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e 000000000000 DO(TextEditor)JOODODODOODOODOODOODOOOOOWindowsO
0000000000000000000000000000000000000000000
0000000000000000000@O0)D0000000000000000000/0
0000000000000 00000000000000 (Cross-PlatformSoftware)™0 Atom*[]
Visual Studio Code*”’0 Sublime Text**0 O O Microsoft Windows O O Notepad++*'0 000 0 O
0000000000000000000000000000000000 (Server)®™0 O vivim[]
emacs[Jioe[lpico0 000 0000000000000 O0OO0O0DO0O0OOC++000000000
00000000000000000C++000000000000000000000000
oooOoooooooo

e J00D0D0O0DO0OODO(Compiler) (000000000 OODOODODOOOOOODOODOOOO
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oo0O0)yoboooooboboooooboooobobooooooboboooboboobooo
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000000000000 000000000000O (Integrated Development Environment[JIDE)O O

O000000O000MmEDODDO0OO0OODOODO0OOOOO0O0OOO000O0O000O0O00O0o0oO0bo0Oo0ooO0onoa
o000 0000000000000 o0o0ooo o000 ooo0oooooOoooooonon
000dd000o0ooooooogpbeED D000 o o000 OoOOoOoOOIDEOO

O NetBeans[JEclipse[JDev-C++[]Xcoded O Microsoft Visual Studio O

OobOOo0obOOo0oo0obOo0obDOoO0oOo0boooOoboboOobOooboOoIbEDDODDOOODOOODODO
OOobO0o0obOOooooboOoboOoooobDooibeEDb0OobDO0OO0OOO0ODOODOObObOODbDOObOODO
goboooboboooobooobbooobbuooobooobobooobbooobbooobobag
gooboooboboooobooobbooobbuooobbooobbooobbooobboobnbog
OO0oIbEC0O0OO0ODOO0OO0ODOO0ODOO0OODOODbOOODOOobObOOD

<nowiki><nowiki><nowiki><nowiki>C++</nowiki></nowiki></nowiki> </nowiki>

YOOoOTerminatorD 00O (0000000 O)I0OSkynet(CO0)O OO
O0Matrix0000(@ 0000000 O)00Martix(DO0)O

* 00 O http://www.bbc.com/news/technology-30290540[]

Y000 (MachineCode)D 000D DDODO0O0DDDOOOODODDOOODOOOOOD

5’J.von Neumann, First Draft of a Report on the EDVAC, Technical Report, Moore School of Electrical
Engineering, University of Pennsylvania, June 30, 1945.

® J. von Neumann, First Draft of a Report on the EDVAC, IEEE Annals of the History of Computing, Vol.
15, Issue 4, pp. 27-75, October 1993.

7M. D. Godgrey and D. F. Hendry, The Computer as von Neumann Planned It, IEEE Annals of the
History of Computing, Vol. 15, Issue 1, pp. 11-21, January 1993.
B’DDDDDJohnvonNeumannD1945DDDDDDDDDDDDDDDDDDDDDDDDDDDDD
0000000000193 0Konrad ZuseO D DO OO0 OOO0O0O0ODODOOOOOO
0000000000000000000)ohn Presper Eckert 19430 O O (O O O H. Lukoff, From
Dits to Bits: A Personal History of the Electronic Computer, Robotics Press, 1979.)(]
1°’DDDDDDD(Read—OnIyMemoryDROM)DDDDDDDDDDDDDDDDDDDDDDDDDD
goodooooodot
WOoQoooooo0O0o000000000000000000000000000000000000
godooooooooodoao

YOooooooooQPlayStationD DD D ODO0O0O0O0O0O0O0O00O0

) 0 GoolgeD O O O JAppled O O iCloudDropbox0 O D D 0000000000000 O0OOOOO
godooooodooon
YWOoooOoOoOoOoODODOOO0O0ODOD0D0O0O000000000000000000000
15)DDDDDDDDDDDDDDDDDDDDD(DDDDDDDDDDD)DDDDDDDDDDDD
doouoooooooouoooobogoo

¥ ODoO(Assembler) D0 0000000000000 0O0ODDOOO0O0ODOOOOOOOOO
17)DDD(Compiler)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
¥OoO(leaden)D0DODOO0DOODODOODOOO(Carrie D 00000000 DO0OOOOODOOOOO
¥YOopooooooOoOoo0oO0oOo0oO00O00O00o00o00ooooooooo

X OQ0oU00000000000000D0N0000D000000000o00ooooooonn
godooooodouoooooooooouoooon

A OQ0o0000000000000000D000D00D00000dOcoded 00 O00OOODOOO
2 MIPS Technologies Inc., MIPS32 4K Processor Core Family Software User’s Manual, Document
Number: MDO016, Revision 1.17, September 25, 2002.
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» Dominic Sweetman, See MPIS Run, 2nd Edition, Morgan Kaufmann Publishers, ISBN
978-0-12-088421-6, October 2006.

00019000 0register 400000000000 (Base Address)d O O (Offset)J0 000000
godooooooodouoooonod

P 0000000000000 00000D0N0D00D000000000o00ooooooon
O00OO0o@ooboooo)yYoooooooooooao
®0oo0D00000D00D0O0000O0OoOoOOg
27)St0rewordDDDDDDDword(DD)DDDDDDDDDDDwordDDDDDDDDDDDMIPSD
O00000wordd 40 bytes0 O 0320 00O
28’DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(ObjectFiIe)[lDDDDDDD
O(LinkenD OO ODOOOOODOO (Library)d OO OO OO O (Executable File)
29’DDDDD(LOW-LeveI)DDDDDDDDDDDDDDDDDDDD(DDDDD)DDDDDDDDD
doodooooooobouoooboobobooooooooboooon

*9 Konrad Zuse, Uber den Allgemeinen Plankalkl als Mittel zur Formulierung schematisch-
kombinativer Aufgaben, Archiv der Mathematik, Volume 1, Issue 6, pp. 441-449, November 1948.

*M Joachim Hohmann, Der Plankalkiil im Vergleich mit algorithmischen Sprachen, Reihe Informatik und
Operations Research, S. Toeche-Mittler Verlag, Darmstadt, 1979.

*'Fortran0 0 0 0 0 0O O O FORmulationTRANslationD0 0 0 000000000000 O0000O0D0OO
goooooo

*¥ John McCarthy, Recursive Functions of Symbolic Expressions and their Computation by Machine,
Part I, Communications of the ACM, Volume 3, Issue 4, pp. 184-195, April1960.
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*%196200 0 Ole-Johan DahlO Click-Sd0 0000000000000 ODOALGOL600 0 DD O 0000
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7 CPLO O O Combined Programming Language[J0 0 19600 0 O O O O O O University of Cambridge(O
0 0O O)J University of London(D 0 0 0)0 00000 OOCPLO OO O O Cambridge Plus London[JCPL
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*¥ BCPLO O O Basic Combined Programming Language[]Jd O O O University of Cambridged 19660 O O
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O0CO0O0OO0ODOO0ODOODOBCPLO OO Before C Programming Language(]

**) Basicl Beginner’s Beginner's All-purpose Symbolic Instruction CodeD 0000000000000
O000000000D0000000D0DO0oodpBasicOO00d0OODOODOOOODODOOO
000000000000 0000[OMicrosoft Visual BasicQD D OO OO OBasicCOOOOOO0O
[IBASIC]O O O O O O Microsoft Visual BasicC OO OO0 00000 DOOOO([BasicHd O

9 pL/10 O O Programming Language OneJ0 O IBMO 0019640 0000 0000000000000
gooooooog

Y OoooOo0o0o00000000000000000000000000000000000000O0
doodooooooooooobooooooooooooooa

Y Oooo0o00000000000000000000000000000000000O0000o0o
) 00 O http://gate.ac.uk]]

*) 0 0 O http://marf.sourceforge.net(]

® 00000000 (Cross-Platform Software) 10 000 0000000000000 ODOO

O Microsoft Windows[JMac OSO LinuxD O OO OO O OOd

*® 0 0 O https://atom.io[]

00 0 O https://www.visualstudio.com/products/code-vs[]
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