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ATIAEC KoL O€LOTILOTEC OUOKEUEC

TEM cross section of a 25nm
FDSOI transistor.
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1.17 billion transistors, ~240mm sq.

* Eva chip 6 eneéepyaotikol MUPNVEC, UVALEC
cache:

-Memory Controller
vDDQ, V-Uncore

L3 1 3 piss '
Cache

V-UncoreG "'™™

Intel, Westmere 6C (kwdwko Gulftown)



Nvidia GK110 Kepler

GPU

7.1 OL¢ transistors
510mm?

28nm
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[ToAumAoKkoTnTA

e AAyOplOpuOL yla Kataokeun KUKAwpATwy VLSI

« MeéexptL17,000,000,000 octoxeia !
— pvrpeg NAND flash, 25nm

* Aloxeiplon MOAUTTAOKOTNTOLG

— MeyaAec opAdEC LNXOVIKWY, LOLPACUEVEC OE OAO TOV KOGLO.
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AOYLKEC HeETAPBANTEC Kol
eMeCepyaoia



MNapadeypa

4
a > 4 b > 4:

print 'both conditions are true'

print 'at least one condition is false'
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MNapadeypa

vV V
w b
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A B
Y==True:

print ‘both conditions A and
B are true'

print 'at least one condition
is false'

>>> A = False
>>> type(A)
<type 'bool'>
>>>
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MNapadeypa

< W >» T o
I

5

5
a>4
b>3
A

<

print ‘both conditions A and
B are true'

print 'at least one condition
is false'

>>> A = False
>>> type(A)
<type 'bool'>
>>>
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A

MNapadeypa

True
False
B :

print 'both conditions are true'

print 'at least one condition is false'
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AoyLkn ou{evén

Mpotaon A: O dtakomtng A sivatl kAewotog: Peudnc i aknbng

Y

Y == 1< avdafel 10 dwg,
Y == 0 < ofrveL 1o dwg

Av A==1 kal B == 1, KAeloTO KUKAWPA = SLEPXETAL pEVA
Av A==01 B ==0, avolkto KUKAwpao = Sev SLEp)eTal pevpa

Y A ' B Noywr mpaén KAI (AND)

- 16



MNapadeypa
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Mivakoc aAnBetoc Aoyiknc oulevénc

A B | v A B Y

False False False

<

False True False

True False False

= = O O
= O = O
= O O O

True True True



MNapadeypa

True
False
A B
Y:

print 'at least one condition is true'

print 'both conditions are false'
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Aoyikn dtalevén

T B =)

i

A+B

==1, av Kol LOVO aV €lval KAELOTOC Aoy tpén H (OR)
TOUAQXLOTOV €vaC OLOKOTITNG
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MNapadeypa
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Mivakoc aAnBetac Aoyiknc dtalevénc

A B | v A B Y

False False False

<

False True True

True False True

R, B O O
= O = O
= =B =R O

True True True



Avtiotpodn

A
3:%



< N W >

True
False
True

(A B)

Y:

print

print

print

print

MNapadeypa

(©)

"both A and B are true’

'or C 1is true'

'at least one of A, B is false’

‘and C is false’
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Baolkec AoyLKeC IPAEELC

Y=A:andB
Y=AorB
=not(A)

2UVOETEC AOYLKEC TTPAEELC:
Y=(AandB)or(C (B))
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AlyeBpa Boole

[MPOCETALPLOTIKOTNTA TNG + x+(y+z) = (x+y)+z
[MpOCETALPLOTIKOTNTA TNG - x-(y-z) = (xvy)-z
AvTipeTaBeTIKOTNTA TNG + X+y = y+X
AvTtipetafeTikoTnTA TNG - Xy = yX
ETMEPLOTIKOTNTA TNG - WC TTPOC + X- (y+z) =  (x-y)+(x-2)
OubgEtepo otolxelo TG + X+0 = X
OubEtepo oToLxEio TNG - x1l= X
ATtoppodNTLKO CTOLXELO TNC - x0= 0

A and ouleuén - V or dualevén +
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ALaPOPETIKOL KAVOVEC

Tavtoduvaun npaén + X+X = X
Tavtoduvapn npaén - XX = X
Amtoppodnon 1 X-(x+y) = X
Amtoppodnon 2 X+(x-y) = X
ETLLEPLOUOC TNC + ETTL TN - X+Hy-z) = (x+y) -(x+2)
Oudbectepo otolyelo TNC + x+1 = 1
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Kavovec pe avtiotpodn

JupmAnpwua 1 x-(x) = 0

JUUMARPWHC 2 x+(x) = 1
AuTAA dpvnon (x') = X
De Morgan 1 (x) - (y)) = (x+y)’

De Morgan 2 (x)+y) = (x-y)’




Arthortolnon AOYLKWV EKPPACEWV

Y = A-B+A-B
= A - ( B+ B’)
= A-1l
= A

Y = A-B'+B
= A+ B
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MexpL Twpa

Avadlkn avamnapaotoon
AOYIKEC HLETAPBANTEC Kol AOYLKEC EKDPAOELC

2xeon GuadlkNC avamapaotaong Kot AOYIKAC

Nwg ylvetal n eneéepyaoia
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Aoy
IToAn

AND

OR

NOT

NAND

NOR

XOR

XNOR

ZopPoio

Akyeppuct
[Ipa&n

C=A+B

C=(AB)

C=(A+B)

C=AB+AB

C=AB'+AB
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YAOTIOLNOTE TN cuvapTNnoNn

Y=(AB) +AC
1D
c

=




Y

2UVEXELQL...

=(AB) +AC
=A"+B + AC
=A"+ AC+ B’
=A+C+PB
=A"+B +C
= (AB) + C

-

34



[Mola Aoylkn ocuvaptnon VAOTIOLELTOL;
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Mwc mpooBetoupue VO bits;

0 1
0 1
0 0
0 0 1
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HutoBpolotng
* S (dBpolopa)

** C (kpatoUpuevo)
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MpocBeon AplBuwv ywpic MNpoonuo
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[MAnpnc ABpoLoTtnc




ABpolotnc 4 bit

B, A

C3
FA S SE— FA
Y Y
S3 RY)

A

By Ay By Ay
C
FA  |e—01 FA  |e—¢,
Y Y
AY So
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Mvnun 1 bit (latch)

- O O O

O <« O «

OO O «+H «
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Teloc Evotntac



Xpnuatodotnon

To apov ekmaldeuTLKO UALKO €XEL avarmtuxBel oto mAaiolo Tou
ekmaldeuTtikol £pyou tou dLbaokovta.

To £pyo «Avoikta Akadnpaika Madnuata oto Maveniotipo ABnvwv»

EXEL Xpnuatodotioel povo tnv avadlapopdwaon Tou eKotdEUTIKOU
UALKOU.

To €pyo vAomoleital oto rAaiolo tou Emxelpnotakou Mpoypappatod
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnpatodoteital amo tnv

Evpwmnaikn Evwon (Evpwmaiko Kowvwvikod Tapeio) ko oo eBvikoug
TTOPOUC.

* X

EMIXEIPHZIAKO [POIPAMMA
EKﬂAIAEYZH KAI AIA BIOY MAGHZH EZI-IA

E - upuvpnppn Vlﬂ mwv nvnmu{n

* *
* *
* *

* 4 *

YNOYPIFEIO MAIAEIAX KAl GPHIKEYMATAQON

Ei k6 K 6 Tapeis
SRR ASE RS Sees Me tn ouyxpnparodotnon tn¢ EAAGdag kat tn¢ Evpwmnaikiig Evwong
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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To tapov €pyo amoteAel tnv €kdoon 1.0.
‘Exouv tponynOel oL katwOL ekbOOELC:

 'Exboon 1.0 dtaBoiun edw.

45


https://eclass.upatras.gr/modules/course_metadata/opencourses.php?fc=15

>NUElwpa Avadopag

Copyright MNavernotAuwo MNatpwyv, ABoupnc NikoAaog, MNaAloupadc BaoiAeLog,
Kouklag MxanA, Zyappumnog Kuplakoc. «Eloaywyrn otoug YoAoylotéc |,
Wndlakn AptBuntikn». Ekdoon: 1.0. Natpa 2014. AtaB£oipo amnod tn SIKTUaKn
SdlevBuvon:

https://eclass.upatras.gr/modules/course metadata/opencourses.php?fc=15
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https://eclass.upatras.gr/modules/course_metadata/opencourses.php?fc=15

>NUeLwpa Adelodotnonc

To tapov LALKO StatiBetal pe toug 0pouc tne adelac xpnong Creative Commons
Avadopd, Mn Eumnopikn Xprion Napopota Atavoun 4.0 [1] i} petayeveotepn, Alebvng
‘Exkboon. E&atpolvtal ta autoTeAn £pya Tpitwy m.X. pwtoypadiec, Staypappata
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XpPAONC Touc oTo «2Znueilwpa Xpriong Epywv Tpitwv».

©OEG)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmnopwkn opiletal n xprnon:
e 10U Sev mep\aBAVEL AUECO 1) EUIECO OLKOVOULKO OPEAOG ATTO TNV XPrON TOU £PYOU, yLd
1o Slavopéa tou €pyou Kal adelodoyo

* 10U dev meplhapBavel otkovouki cuvaAayr wg tpolnoBeon yla tn xprnon f mpoofaocn
OTO £pYO

* 1ou Hev pooTopilel 0To SLavVoUEN TOU £pYyoU Kal adel0dOX0 EUUECO OLKOVOULKO OPEAOG
(rt.x. Stapnuioelg) amod tnv npoPfolr Tou €pyou o SLASLKTUAKO TOTIO

O dkatoUxo¢ pmopel va mapexel otov adelodoxo Eexwplotn adeLla va XpnNoLUOTIOLEL TO €pYO YL
EUTTOPLKN Xpron, epocov auto tou {ntnbeL.
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[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatnpnon ZNUELWHATWY

Ornoladnmnote avamapoywyn N dSlaokeun Tou UALKOU Ba TtpeETmeL
va cupmephapBavet:

" 10 2nueiwpa Avadopadc

" 10 2nuelwpa Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2nueiwpa Xpriong Epywv Tpitwv (edooov umdpxel)

noll e Ttouc cuvodEUOUEVOUC UTIEPOUVOECUOUC.
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>NUelwpa Xpnong Epywv Tpltwv

To Epyo auTO KAVEL Xprion Twv aKOAoUuBwv £pywv:
Ewkoveg/Zxnuata/Awaypappato/Dwrtoypodieg
Awadavela 5: etkova amno LabVIEW,

Awadavela 6: http://www.advancedsubstratenews.com/wp-
content/uploads/2010/11/7ascll.jpg,

Awadavela 7: http://techreport.com/r.x/2010g1/westmere-2c-6c¢.jpg

Awadavela 9: http://www.anandtech.com/show/2928
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http://www.advancedsubstratenews.com/wp-content/uploads/2010/11/7asc11.jpg
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http://www.advancedsubstratenews.com/wp-content/uploads/2010/11/7asc11.jpg
http://techreport.com/r.x/2010q1/westmere-2c-6c.jpg
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