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COURSE GOAL / FROM COMPLEXITY TO ROLES
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COURSE PURPOSE / FROM QUESTION TO EVIDENCE
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SCOPE / ONE IMPORTANT DISTINCTION
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COURSE MAP / THREE DAYS
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PART 1 / COMPUTERS THROUGH TIME
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HISTORY / FROM ROOM TO POCKET
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PROGRAMMABILITY / CHANGING THE TASK
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COMMON FUNCTIONS / FROM MACHINES TO ROLES
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PROGRAM / COORDINATING FIVE FUNCTIONS
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ONE TASK / TAKE A PHOTO
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ABSTRACTION 7/ FROM ACTION TO HARDWARE
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WORKING DEFINITION / COMPUTER
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SYSTEM LAYERS / FROM MATERIAL TO EXPERIENCE
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TODAY'S POSITION / DAY 1
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PART 2 / READ THE PHYSICAL SYSTEM
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LOCATION / INSIDE A DESKTOP PC
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INSIDE THE CASE / COMPONENTS AND CONNECTIONS
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MOTHERBOARD / ONE BOARD, DIFFERENT ROLES
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MOTHERBOARD / FUNCTIONS MOVE INTO THE CPU
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PHYSICAL ACTIVITY / PASS IT AROUND
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OBSERVE / FROM DIAGRAM TO REAL HARDWARE
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MOTHERBOARD / FIND THE FUNCTIONS ON THE REAL BOARD
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SYSTEM MODEL A / FIVE UNITS
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SYSTEM MODEL A / MEMORY
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SYSTEM MODEL A / CONTROL
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SYSTEM MODEL A / ARITHMETIC & LOGIC
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FOLLOW THE BLUE PATH / DATA
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TWO KINDS OF MOVEMENT / SIGNAL & DATA
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PART 3 / KITCHEN SYSTEM
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PROGRAM AND PROCESSOR
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FROM KITCHEN TO HARDWARE
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RETURN TO THE SYSTEM / CPU AND MEMORY
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PART 4 / CPU AND MEMORY
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CPU / THREE TURNING POINTS

CPU &, ESEELLTEDD

1971 1981 2000&FERK~
Intel 4004 IBM PC Ic Intel 8088 % £/ PC ICbYILFIA7HENS
—>2® CPU
a7 1 ar 2

R (k) /98 (B) 8088 M4\ A7 = nEXR{TI HB
CPU Z1Fv 7Ic BAOIYE2LI—9 #Hoa7ToiET S
P ZETIT ZOE%E. CPU IZXEYU P AR O ZHASDE. DTN dEEZERICED,
INSIRFERF v TICERT %, SEXIFRY T NEEHLT, MBTEBHEXIEPT,
BEREANHEAAD Hl_ED PC Z&hh 9 Hic 5l : 2005 E£D Pentium D

INELTDED - [BELfES —> BHTHIETSD CPUOERIERERNAS, BRI I ENTDL->TE,

OLIVIA CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 20826

37



CPU / PACKAGE, DIE AND CORES
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CPU / READING THE SPECIFICATIONS
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RETURN TO THE SYSTEM / MEMORY
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SYSTEM MODEL A / MAIN MEMORY
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RAM AND STORAGE / TWO ROLES
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MEMORY ANALOGY / DESK AND BOOKSHELF
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OPEN / EDIT / SAVE
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MEMORY HIERARCHY / OVERVIEW
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MAIN MEMORY / PHYSICAL OBJECT
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MAIN MEMORY / ON THE MOTHERBOARD
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MAIN MEMORY / WHAT GOES INSIDE?
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MEMORY WALL / THE CLASSIC IDEA
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PART S / MEMORY AND STORAGE
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STORAGE / PERFORMANCE AND TRADE-OFFS
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MEMORY HIERARCHY / SUMMARY

ReiElEEIR. RBSEHEDEEZERS

Fict® (RAM) SELECT A LEVEL

EDREE%Z
— DR

RE. §5KE. &
BRZY 2 IcRZ BT %,

&B/EIVY
T ERE =& - AR - Bffi / bit | TRE B&F - XBR - Zffi / bit

| €53y ROBREBERY. BEIRENZERTSHD, BEVPHAIL>TRLES,

OLIVIA CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 20826

52



EASTER EGG / SAVE ICON

RERI O ZE. RfcZ&DHB?

REVEAL

Z0vE—
TARY

BENED>TH, FORIKE
FEDOEBELTE-TWS,

OLIVIA CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 2026



PART 6 / INPUT & OUTPUT

RRICRSDIE. ANDKEELNDE

ANEKE

F—iN—B - AXZ - L2 H—

OLIVIA CHEN TOYAMA - CZLAB

DATA

$ DATA

COMPUTER SYSTEM FUNDAMENTALS - 2026

DATA

/0 . AV E21—YARREABDEFRTH S,

=

05

]

HIRIE

i - RE—G1— « E—F—
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INPUT & OUTPUT / EVERYDAY DEVICES

ADEHADR, AYE2—9IDSRICAE

INPUT OUTPUT
ANEE — HARE
BEET—FICUTET BREAICEAD
£ —— K PIEEA — o HEBA F4RTLA
i —iEg —_— —~ AL XEFEPERZTMRT
YUR _ I(]?)
CPU - iLB&E BEIRST

BNy -7V I9%

7 B L d i @ FY s —

EICEDRI 9 %

= | =&sEn - (IBERE - AD
- Yy FEEE. AAO? HA? WEPERERT — HH

OLIVIA CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 2026



END-TO-END EXAMPLE / PRESS “A”

TAs 1. ZOFTTHENBEIT 5017 TIEEL

ANDSHAXT, BRECEICREADED S,

INPUT DATA CPU + PROGRAM MEMORY OUTPUT
A ¥—%=#HRT F—aARVh XF TA) &R FRT—5EHT EEDXICES
BEoBE Uil REDT—5 ADREET 7' DA R & BB RZABXF

01 AA. 02 5t&. 03 HlfHl. 04 WHE. 05 HAH, —DDUETOREH B,

OLIVIA CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 2026



SENSORS / WHAT DO YOU WANT TO MEASURE

ADBRELEFT TR, X5 - BE - EET -5 UTEDRAD B,

01 AVIRDARXS 02 Y19 03 BBV H—

g f JWL | @ | | 24.6 °C
2250 3¢ 250 =1 360 o]
RO AL F— 4 Ofl B DAL T —4 O] B0 AD T — 4 Ofl
BT —% BEET—4 24.6 °C

MAFE TCOEMZZ, ORY McHELNDS,
ARV EILBEDLE T, EEEZESI,

OLIVIA CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 20826

‘ﬁ&%&kM?

04 FERtE > —

)

A5HD

80 cm

WOADT—5 Df)

80 cm

Rt
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ROBOT / SENSE - DECIDE - ACT

O/Rw N,

ABDhEHDZEDHES

GOAL

FAOFRITILEXS

FEEDBACK

DISTANCE = 20 cm — STOP

SIEPS /5

ADELT. kXS

pERtEHS>S—ERID, 20cm TE—%
_%Jt&b%a

AHEE Rt —

¥EFs 285 CPU + ZAJ 34

s TE—4y—

BREADELTEZZRETD. Chh7
iy o F}’C‘y 70

AN B —

Bl - RE C FIMTT S - HAOEBhY

J \RzE, B5—EHS

OLIVIA CHEN TOYAMA - CZLAB
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AZEMNEZIE, BhI5BmbEDLS

AUFEARS, CORREBETS? EhE—DFRIS.

A B C
BrRb7 7996, EHEYHEZ. STRAEIC DB
RRICRRWTERT 3 RERELTEEEWL R Z3E < ULy
WEES F—H 5B RETZT—IDEN WEOHERNE
RAM O&EE ANL—YDBEE AZICTE> CPU
ARICES F— 5 £E< EEPBHENINES ALEH CPU DEREI
BREWRT 5. ARERIRT 5, SRS NT VB HERT 3,

MBI TERLS, A& - HELGEZE - BIBHDIETIHAET %,

R% 1 ¥TEZD 2 EZHEER

CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 2026



MORNING PRACTICE 7/ FIND AND CHOOSE

EYTHEDL . AERICEDLETESR

01 ¥HY—R—F&ER 02 PC #HHILT

A&z R 5
BEMER | BER7TF / 58
Mm%z ER

CPU + RAM + AL —Y
EhRZHHET S
FHREDERBZER/OHITS

CPU & RAM DEZFZER U, A& ETFREZIRD,
Evin 2 RUICHRAT 5, BACBRDERZ —D3AT %,

IH—R—ROEZEEEL / PCHAITYIal—F—%=R< /

OLIVIA CHEN TOYAMA - CZLAB COMPUTER SYSTEM FUNDAMENTALS - 2026
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NEXT / LECTURE 2

CDEEZ, E5PHOT
O& 1 TERI?

Rid. XF-BE-BfR-BF&. 0& 1 TRIFEEHZWET,

OLIVIA CHEN TOYAMA - CZLAB



