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Announcements

 Homework 2 due Monday
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Need one more thing to build computers

We need o place fo stove Stuff.
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Memory and Storage 2= Bt =8 it
Registers | it regicter need. b Qafes | ~ KiB
a w, ~ 24 transistors
= Efficient, fast Down o the cock cyde. You have reqisters n the ordler of
= Expensive! Tppe (o lof O]p power HOM(&'
= Ex: local variables | B = o byfes = [99 bytec

These do not persist between power cycles
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Memory and Storage

Plergthng s 1 pawer of 2 > human veads base-fo easier

Value bﬂd@{ O(\ hOW YY\WM VVTW\S base-10 Short form Pronounced
20 T howe 1024 Ki Kilo
220 1,048,576 Mi Mega
230 1,073,741,824 Gi Giga
240 1,099,511,627,776 Ti Tera
250 1,125,899,906,842,624 Pi Peta
260 1,152,921,504,606,846,976 Ei Exa

=217 =6 M

PR PRVALR:
F=2M2"=5026
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Memory and Storage (), |,,, up_ SEAN aod DRAML o chll gneS e U@ 150/7@1/}1

anthe odler of

100&@\(. ache hemary ks (MQMQ the Pro@ssor ~ GiB
= Two main types: SRAM, DRAM wuplly O{Q}Eﬂo{mﬂ how we'e b'm‘ldmg

= DRAM: 1 transistor, 1 capacitor per bit Our Sﬂﬁ@m)‘

Memory

= DRAM is cheaper, simpler to build A Ronolom  acce s mgm[}{j
= Ex: data structures, local variables Olol: Nat random:

These do not persist between power cycles paper foge wher there were holes.
punched for zeros and ofes .
o cerfon part = warol| the foge o

W rorfoin <pat anel fiowe ot
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Memory and Storage

teraoyte
Disk ecord playjer 1S bivd of olise. ~ GiB-Tith )

= Two main types: flash (solid state), magnetic disk

= Magnetic drive
— Platter with physical arm above and below L |

— Cheap to build 1
— Very slow! Physically move arm while disk spins It an apply figh wlfage 40
= Ex: files it ard moke the magnent
i+ H d do
Data on disk does persist between power cycles gth\afﬁ fh:n;sPij C}t\jg: to

vodites.
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Putting it all together

Information modeled by voltage through wires (1 vs 0)

Transistors

Gates: & | ~ A

Multi-bit values: representing integers, floating point numbers

Multi-bit operations using circuits

Storing results using registers, clocks

Memory
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Code

How do we run code? What do we need?
Consider the following code:
8: x=16

9: y=x i=Ib
10: x+=y % =32

What is the value of x after line 10? 2 )
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Bookkeeping

RAM

What do we need to keep track of? oo

A
* Code - the program we are running 0 / 255
pC

* RAM (Random Access Memory) QF

 State - things that may change value (1.e., variables)

* Register file - can read and write values each cycle

* Program Counter (PC) - where we are in our code 7

* Single register - byte number in memory for next instruction
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Y=7 1 OﬂM ove set o+ tyfes M My ey, T with 205 gnd ovec
Building a Computer 1 olon't fnow 7 ond y. Instond of %1, 1 hae 4 posible gots
o M von ol |

Random Access Memory
R ) X:Ria]
30 V:R[2]

SRR 0
§ [C

A\ ; | |_RE
@ éﬁl/ﬂ'@ Register —

snstuction

File
P hs the addiess of the nextb insthuc Fn, j (RF) i
we @n ok memiry: Can gfous give \
e whit T swpased 4o do b eler &

Page 11
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Encoding Instructions

Encoding of Instructions (icode or opcode)

= Numeric mapping from icode to operation

ek aut o] the e ot
icode | meaning e codd posﬁby clo m awr

0 |(xA = 1B dine .
s A
2 |rA += 1B >[990 11] 0] r2=ro

PQQP ‘H\'\\S ht‘\QY icode a b
and /equol /
o flewer oot S
NCW:);\I\(\ s O MOL\C Py 2 bits 2 bifs
N 7 6 (5 4 3 2 10
3 ito
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/)ms is the ot +€|S¢/}M lich

Building a Computer

R0l
s RG]

TARIer A Wz ==, ==(),

need. o encade it

Code YE:YO Random Access Memory / OLHO[ 'FQ‘( Qa(h },é@lsj,l?i &erl\ow
A\ YLO-:[ {’7 YD] /\«6\ S Bl b@eP
/ Or
\ icqgde des@uﬂ src Qﬂ{l \/O\(Uf//g\a/ O\OQ -y
0| 000 | It |00 B
0 o0 Q qi Oz/0
m -
A - Rz
Tt gives a code,not Register
an Avstruction, we s




