Lecture 1: Computer System

Computer Science, CMU = 204101 Introduction to Computer



Computer System

Software

import sys
import usb.core

usage = ¢
"Controller for the USB Net Power 888@\n"
“Usage: %s onloff|toggle\n”)

def IsPower0n()
# Return True if the power is currently switched on
ret = dev.ctrl_transfer(dxcd, @x01, BxBOB1, 0x000,
return ret[0] = @xad

def SetPower(on)
# If True, turn the power on, else turn it off
code = @xad if on else 8x20
dev.ctrl_transfer(0x40, 0x01, @x0001, code, [1)

# Find the device
dev = usb.core. find(idVendor=8x@67b, idProduct=0x2303)
if dev is None

raise ValueError("Device not found")

try:
and = sys.argv[1].lower()
except IndexError

cnd =
if cmd == “on”
SetPower(True)
elif cmd of f"
SetPower(False)
elif cmd = "
SetPower(not IsPowerOn())
else

sys.stdout.write(usage % sys.argv[0])
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e Analog Computer
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e Special Purpose Computer
o ANz Ul uRis Vl,zu'fsnmsnﬁnmﬂszqmﬂ%ﬁmmé‘mﬁu 9
. ﬂam‘v‘hma{muqmLﬂ%iaafﬁ“mmaokaofmqmm%ﬂﬁw
e Computer Thermography (CT)

@ General Purpose Computer

o lEunia'ly
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e Super Computer
¢ Mainframe
@ Minicomputer

@ Microcomputer
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Side note: Bit and Byte
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AHILIAVUWIAVDIVDNA

e 1 Byte = 8 Bit

e 1 Kilobyte = 20 Byte = 1024 Byte
e 1 Megabyte = 2% Kbyte

e 1 Gigabyte = 2% Mbyte

e 1 Terabyte = 2% Gbyte
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Supercomputer
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List of Current Supercomputers (June 2015)

RANK SITE

Mational Super Computer
Center in Guangzhou
China

DOE/SC/0ak Ridge Mational
Laboratory
United States

DOE/MNSASLLNL
United States

RIKEN Advanced Institute for
Computational Science [AICS)
Japan

DOE/SC/Argonne National
Laboratory
United States

SYSTEM CORES
Tianhe-2 [MilkyWay-2) - TH-IVB-FEP 3,120,000
Cluster, Intel Xeon E3-2692 12C 2.200GHz,

TH Express-2, Intel Xeon Phi 3151P

NUDT

Titan - Cray XK7, Opteron 6274 16C 260,640
2.200GHz, Cray Gemini interconnect, NVIDIA

K20x

CrayInc.

Sequoia - BlueGene/Q, Power BAC 16C 1.60 1,572,864
GHz, Custom

IBM

K computer, SPARCA4 VIIIfx 2.0GHz, Tofu 703,024
interconnect

Fujitsu

Mira - BlueGene/Q, Power BQC 16C 1.60GHz, 786,432

Custom
IEM

RMAX
[TFLOP/S)

33,8627

17,390.0

17,173.2

10,510.0

8,086.6

RPEAK
[TFLOP/S)

24,902 4

27,1125

20,1327

11,2804

10,066.3

Credit:

POWER
(KW)

17,808

8,209

7,890

12,660

3,943

www.top500.org
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e JU52ANTNIWTI8IN19N Super Computer
o ﬁﬁlﬁmuw%&mﬁﬁlﬁwmmu
e Time sharing

o Multiuser

e Centralized Data Processing

o ltluasdninmizinazmalng

e N7 Database Server 38
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Minicomputer

e NANNIIHIIBLTULALINULATAY Mainframe
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Microcomputer

e ADNNILGDSUUNALAN
P v & Al
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e Smartphone

e lablet
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Computer Hardware

® @T’JL@]%E]GQQ&JW’)L@]Q% LLﬂzi’QﬂﬂiﬁﬁﬁLﬁlﬁl’)ﬂ/ﬂ\‘] Vlgﬂﬂ’]ﬂl%LLﬂzﬂ’]U%Qﬂ‘ﬁlﬁ’]w’]iﬂ
UGB bG
e Usenauae
o #W87UTBYA (Input Unit)
o BU8UITUIANANANY (Central Processing Unit)
o RULURAINA (Output Unit)

e RUILAIINI (Memory Unit or Storage Unit)
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Input Units (1/4)

o WIUANNAN (Keyboard)

o LW (Mouse)

e YURAN (Joy Stick)

e ANNAUAIVAWN (Track ball)

o FUNULUAT (Scanner)

e LHWIBIRUNE (Touch pad)

e LAIDIBNUTHELYIY (Bar Code Reader)

4 “J081 13”3 2206”
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i
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Input Units (2/4)

o LATDIENWINVIZTAILUF (Optical Character

Recognition)

ANSWERS

e LATDIINULATAIRUNLAILURY (Optical Mark Reader
. OMR)

o LAJRIBMANVIZRANUALAAN (Magnetic-Ink
Character Recognition : MICR)
e LA3098NUANG (Digitizing tablet) Usznauaag

o lFthnnawzfBonin Stylus 193 1 uunszanuididn
L9 (Grid) Lﬁadam”a%la@i'nmmLﬁﬁvlﬂﬂ?mawﬂamﬁﬂﬂﬂg
LD waULERLHIDNIN
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Input Units (3/4)

e UNMLLRY (Light Pen)

v

o LﬁyuﬁmﬁauazﬁmﬁaﬂLuu‘uu%ﬁwa
o NRBITNLAANAN (VDO Camera)
o 103098 BANBIED (Fingerprint Reader)

o lulasiwu (Microphone)
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Input Units (4/4)

e \Voice recognition

Google Now Siri Cortana
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Output Units (1/2)

o DMNWLEAINA (Monitor) lasin13ARIRILLRAINAIBNN (Display Adapter
Card) \Ju9asneluiaIasnauiiiaasnyinausinnuaanw

e Cathode-Ray Tube : CRT

e Liquid Crystal Display : LCD

B

B
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Output Units (2/2)

e \A32INNUN (Printer)
e Impact printer : Dot matrix , Line printer

e Non- impact printer : Thermal printer, Laser printer, Ink jet
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Central Processing Unit

® lusinmeaas (Processor) %%a%‘ﬁg (CPU : Central Processing Unit) ABIDY
ﬂszmaNﬂ%@?ﬂﬁlﬂ%@”’mizmawaqu@ﬁ’]ﬁa wIalusunsy

o FUDIVBINBUNIUADINAG LATHI9TUAI 9AUNLIF
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o HORIULAWIIITLANY 138NN TN (Chip) wIa bulasinsioaiwas

Microprocessor
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Inside a CPU

o UIzNau@IgRUIuNIIHIIBRAN 2 KUY Aa

e #IUAIUAN (CU: Control Unit)

o FRINNAIAFINNRUIDANNTIRANN L3 L4 register BASYINNILURITARANFS

138n71 Decoding

o HUILAUITWLAZATINE(ALU: Arithmetic Logic Unit )

o [ = a A v K 1 v 6§ & .
o M IMIMNARIALUTULNBY LLﬂ?QGﬁGNaﬂW'ﬁLﬂUVL’ﬂ% Register
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Registers

e Register ﬁamiaﬂmma‘iwm@Lﬁﬂﬁgﬂmifgvﬁﬂfaﬂuﬁmyﬂizmawaﬂma

e Register wiaiduaastlszinnlng
o S3maasral (General Register)

6 A . .
o JAFLADINLAL (Special Register)
® Accumulator Register ﬁwﬁfagm:whamﬁwwsm
* Instruction Register LAUANFINLT I NITE1WITH

® Program Counter %38 Address register Lﬁ‘uﬁayj
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Memory Unit and Storage

@ LLﬂG@]'\szﬂzﬁqﬂﬁ]qﬂ%uaU‘]szlnﬂwﬂﬂa’]\j5 ..................................................................... .
: Primary storage :
® %ﬂ']{]ﬂ']']l]'ﬂﬁ']%ﬂﬂ (Main Memory) Central processing unit
. 0 o Registers Main memory
® WWIHAIMNITNIIB (Secondary . Logic Random access memory
: unit | | ©ache 256-1024 MB
Storage/Memory) il

° %ﬂ']ﬂﬂ')']llﬁ']LLUUﬂawvlaﬁ (Off-llne Storage)...........

Off-line storage

ble media drive
DVD-RW drive

Removable medium
CD-RW
650 MB
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Main Memory

° ﬁa%mﬂmmﬁ’]ﬁaglﬂé’ CPU mﬂﬁq@

® AN L%’ﬂ%ﬂ'ﬁﬂ"] EIIE’J‘LL"ITQ H B E;NJ Ej@

® ﬂ’)’]&lﬁgiﬂﬂﬂvtlilﬂﬂﬁﬂLﬁaﬂﬂﬁﬂi']ﬂ’]LLWO

= 1
o Uxavdyzinnlnglyg

¢ RAM: Random Access Memory

¢ ROM: Read Only Memory

Computer Science, CMU = 204101 Introduction to Computer



Secondary Memory and Storage

- agj%'woa]'m CPU 31NN MNAWILAINNIIARN
° mmﬁ?ﬂumimUiauiaga@‘hﬂ'jmmﬂmwm‘hm”ﬂ
- LL@immﬁg‘*ﬂ’agamﬂﬂ’jmmUmmai’ma”mﬁao'm ﬁm@iammq%yja@‘hﬂ’h

o lMathdsdoyauuulasass (Direct Access)
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Off-line Storage

e 8:%119310 CPU mﬂﬁq@

[on] "2 fras* Certified Diskeite &
TRASBD,

e m’mﬁ?ﬂumsmUiauiaga@‘hﬁq@

® ‘J’]ﬂ’]@iﬂﬂ’ﬂ&lﬁ};‘lﬁ%ﬂ@hﬁi@

P=| v AR
e ANILUULTNDIlaseTe

¢ CD-ROM, USB Drive

e LAZLUULTNDISNNE AU

e Tape
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SSD VS HDD

e Solid state drive VS Hard disk drive

e SSD ﬁmwL%ﬂ%ﬂﬁm‘ﬁﬁa"ﬁ’agamﬂﬂfh

e SSD J31ANLNINTD

e HDD ¥$wituL mechanical (2 miaaanillan) ﬁ'ﬂﬁ’mqmﬂ*ﬁ’a’mfu

e SSD M9ULUY non-mechanical mqmﬂfmugﬁﬂ’h

[ ﬁ,
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Global view of computer hardware

FoCcessor |

ROM RAI\/I‘

K 2 Output
Input
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Q

e l15un3u (Program): Tadaindanuzeandasnwduiau

= g a 6
® IﬂiLLﬂﬁﬁJE}ﬂlﬂl EI‘LL?J‘H)I@EI AP dUNILAT

® ﬂ’]i&k’]ﬂﬂ&lﬁ’)L@lagﬁ’]w’]iﬂfﬁ’]LLuﬂqﬁLﬂuéﬂizLﬂﬂ
° mmm%iaa (Machine Language)
o MBLOFLTULR (Assembly Language)
° mmsz@”uga (High Level Language)

° ﬂ’nsﬂ‘imvi_lgamﬂ (Fourth Generation Language)
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Machine Language

o ummnszduaaga (islnanmuuywiinniga)
o atiluitiauz used
o nihwAuANlY CPU sansafdanuuazdJianulariud
o UdazddsrmiManizianzad igu

. ﬁ']ﬁ%"{iémiaga

. ﬁwﬁ’hﬁﬂﬂﬂ’ayja

e N RINTZAINIINNA hAFN a@'ﬁ‘(ﬁa AINFAN amqﬂ”w”aga
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Assembly Language

® mw’m@”uagaﬂdm’mm,ﬂ%aa
6 % L o o o> o g 6
® Nkb‘]&kilﬁ’]ﬁﬂiﬂlf’ll’llﬁ]‘l@ ‘ﬂﬂﬂﬂ’]iﬁﬂﬂ%ﬁ]@ﬁ]’]ﬂ’]adLLazﬁtyaﬂHm

o MuuadANEAllATUNGNB IRV U

« 0001101000110100 UNHAEL AR 3,4

e T Assembler lwn1sudalrtdwni=iaIa

° ﬂ”ﬂ‘*ﬁ’agﬁluﬁa@ﬁu f;%m%'umﬁL‘ﬂ‘U%IﬂsLLﬂswﬁé’aoﬂwsﬂszf?m%m‘wf,;m

* 1489910 NEL‘]&J'ETN’] TN VALTLIRNALNITA WIS $VL‘Jﬂ' AURAY Iﬁﬁﬂiz FNTNIN f,;fx‘] EE@VLGT
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High-level Language

o FaANUNNBUAZ I TINNINE
o ANBIUSANILNIBIBING W

(] Q/I dl [ dl v v dl o QJI
e 1 A7 tWaLUadtduwn1¥ILaTaILa2813U TN LA LA BIULATIN AN LA FI
@ T Compiler %38 Interpreter wdalridunaseIasg

e FORTRAN, PASCAL, C, C++, JAVA, Python, Ruby, PHP, ASP, Ada,
ALGOL, BASIC, D, Elixir, Erlang, C#, Go, Haskell, Julia, Scheme, ML, Lisp,
Lua, MATLAB, Modula, Octave, Ocaml, Prolog, R, Smalltalk, Simula, Tcl,

e Can you learn them all ?
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Language Translators

o (Juldsunsuniintinudanmsiaeuiniaasds 9 lUidwnisiaias

e ¥4 3 Uszinnae
o Assembler: 1LUad Assembly 1 Machine Language
o Interpreter: warduwnwadasluuasisi

. | dl 1 d' %
e Compiler; LUALUBAIBLATAINAUNISTW
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Assembler

o LUSMELARLTNUR AL WA =ILATD

01011000 00110000
L 3 A 11000000 00000000
|l 4B 01011000 01000000
AR 3’ A B> 11000000 00000100
’ 00011010 00110100
ST 3,C 01010000 00110000

11000000 00001000
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Interpreter and Compiler

e Interpreter e Compiler
° LLﬂﬂﬂ’]i&P’ﬁz@vﬁJq\‘i‘lﬂLﬂ%ﬂ’]ﬂ’]lﬂ%ﬂﬂ ° LLiJammazﬁugaVLﬂLﬂummm%a

o MERANNITLUANTDNALTINIIHON LTULAEIND Interpreter
fnaafiazuTvianaaarIlusuny o lEasusanslusunsulwidu object
code nawnaziinluvineu
L TULAEINY Assembler
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Fourth Generation Language

o \Hummnlndidsanmaingsuiniga

= [+ :il [~ Q/l LY o 1 Q/I U o 1
e N?J?‘]_ILL‘]J?IJﬂ’]ﬂ"HG’]%‘Y]Lﬂ%ﬂ’]iﬁﬂ‘ﬁ‘ﬂ’]azvlﬁ YNNI /I LAY LS

w

° @]’JLL‘]Jﬂﬂ’n&}’mz’,ﬁ]w@ﬂ’]iﬁﬂﬂ’J’]&Iﬁﬂdﬂ’ﬁ"ﬂE]G&J‘Ié‘]&kﬂﬂLLﬂﬂGLﬂ%ﬁ’]éﬁI@ﬂazLaﬂ@]

A A

8NN

e M8ty M1 saL Nldlunsdudugudays

SELECT MONTH, DAYLIGHT, TEMP
FROM STATS
ORDER BY TEMP DESC;

o ula: 2IAITBYA LABY ANNLIVBINIANAIG Uazaunnil N wTaNA
STATS lauisnsnaansanamngiannannluiay
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Types of Software

System software Application software
A A A & A A
e falUsunINNoankuUNILND o fAolUsunsufloanuuuniiarinen
AUAUNISHNSIULaS hardware wwizad I liasInuaudaInIIves
q YV
i b

LLazﬁmﬁhﬁLﬂugwmwﬂﬁ%’m%“ums 5 .
ICAR application software ¢ PRETIEIAY

e Office suite
e 1U32LAN2BY System software o Web browser
e Operating systems LT% Windows, e Video/Music players

OS X, Linux
e Processing Program

® Languages translator

* Utilities program L% Unzip/Zip ,Disk

defragmenter ,Date/Time
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Global View of Computer System

USER

\ COMMAND LANGUAGE PROCESSOR USER
OPERATING

SYSTEM

EDITORS

FILE SYSTEM|

COMPUTER
HARDWARE

LANGUAGE
PROCESSOR

CPU/| [MEMOR APPLICATION
PROGRAMS

WORD

PROCESSOR,
DEVICE GRAPHICS
PACKAGE,
COMMUNICATION LOADER GAMES

SUPPORT
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Peopleware

e FZAUNUINT (Administration)
e Electronic Data Processing manager :EDP

e 32AUITINTT (Technical)

e System Analyst and Designer, Programmer

e 3:AUUUANTT (Operation)
e« Computer Operator

¢ Keypunch Operator, Data Entry
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This Lecture in Exam

° ﬂi:mmamﬁfsmai(wu'omuﬁﬂwm:miﬂi:ﬁfm‘?ﬁagamjaLﬂuﬁﬂifzmw LARZUTALANAIIN WAL LT
gNAa819UzNa

e AANNILABTENIAWIT (Hardware) Usenausmees 15119 uaazdiurinninnezls snalagrsvasudasainan
281982 2 A8

e Application software ﬂi:LnﬂIﬂiLmeéﬂL%gﬂ (Package Software) Janusmuzasng b anaI8e14 software
N1 4 g8y

e System software tszinnlisunsuszuui§fiiins (Operating System) vwiiifiazls gneaaging software
N1 4 g8y

o lUsunsnassnszluwii(Utiity Software)vinniinfias lsuanin 2 arating

{ o v { { ‘&J v { § v Qs v
o TaNHWITNYIMINNuUalYUsunTuMTDeudn ( Source code) Mtdulusunsuniasasannsanlanazinla
(executable file) 138n710:l5 unA88N9 software Usstnnitan 3 @aend

o #iBANMNIN (Memory) inusinnaz lsudadundszsinnaslsthe snaretnsdszinnas 2 dreens
e LANWINNLAZANMULANG1IVEI ROM ez RAM 41 2 ANy
° a%mmﬁﬁﬁmiﬁwmmaaqammmaﬁmaawﬁaL(ﬂa%m 3 ¢na8d

e Register Aaaz|y szyTauazninivas Special Register a1 2 d18t19
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