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AIAAZ2KONTE2

" Ap. Avwva KedpaAa, MeAog EAITT
" Ap. Xpnoto¢ Koutolkag, EvtetaApevog ALdaockwv

" Avaotaotlog ApakotmtouvAog, MSc., Artoortacpevog KaB. M.E.

}E intro.cs.aueb@gmail.com
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AIAAIKAZTIKA OEMATA OPONTIZTHPIAKQN
AIANE=EQN

" [leumtn 17:00-19:00, Apd. I (yta 0Aouc toucg pottnteC,
KATA ITEPITTWon UTopEl EVAAAAKTIKA va rtpayuatorolnfei tnv
Toi(tn 17:00-19:00, Aug. Ao)
o dleéaywyn dpovtioTnplakng dLaAeéng
O WPEC ouldnNTNOoNC ATtoPLWYV

" H dieaywyn Twyv ppovTioTnPLakwy dLaAEEE WV avaKolvwveTal
veow eClass
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[MEPIEXOMENO OPONTIZTHPIAKQN AIAAEZEQN

" FEloaywyn otnv YAwooa Python
" EriiAeypeva Bepata Bswplag Kat vAottoinon pe Python

" >0lNTNOoN ATTOPLWYV KAl OLEUKPLVIOELG YIA TIC EPYAOCIECQ



EPTAZIEZ KAI AZIOAOIMH2H

= 2 opadLKEG epyaaoieg (2 N 3 atopa ava opada, idla cuotaocn opAdwy KAl yla TLG
dVo epyacieg) =2 40% teAlkoV Baduov

= 1 opadikn epyacia bonus =2 +15% otov TeAKO BaBuo (av Babudc epyaciac>=>5)

= Av dev exete tapadwoel epyacia dev eéstaleote TPodOPLKA yIaA TNV EV AOYW
epyaoia, kat o€ BaBuoAoyeiote

= Epyaoiec xwpic mpodopikn e€€taon emiong o BabBuoAoyouval

= Av OeV UTTOBAANAETE EPYACIECG, O HEYLOTOC BaBUOC TTOU pTtopEeite va OLEKDLKNOETE
elvat 7

= OLepyaoieg ouvuTttoAoyidovtal oToV TEAIKO BaBuo povo av BaBpuog otnv TEAKN
yparth eéetaon >= 4

= AV TTAPETE OTNV TEAIKN €€€Tao0N >= 5, TtEpPVATE TO pABNpA, aveéaptnTwc fadpuou
OTIC EPYACIEC N AV EXETE TTAPADWOEL EPYACIEC.
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KYKAO2Z MHXANH2

EkteAeon evIOANG/TTPOYPAUUATOG
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APXITEKTONIKH YITOAOTIZTH

KevTpikn povada ere§epyaciag Kupia pvipn
Movdada
KATAXWPNTWV

Ap1BuNTIKA AoYIKNA L]

povada %

1 Aiauhog
Movada %
geAEYXOU ]

_[

KataxwpnTég
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KYKAOX MHXANHZ | EKTEAEZH NMPOITPAMMATOZ

1. Fetch (rtpookopioe):
QVAKTNOE ETTOUEVN
EVTOAN ATIO pvAun
(OTTWC UTTOdELKVUETAL
arto Program Counter)
=2 Kataxwpntn eVToAwY
& KaToTiY avénoe To

HETPNTH T(POYPANHATOG
2. Decode
3. Execute

4. Store

Central processing unit Main memory
Registers Address  Cells
] 0x0 Program counter oxoo | |
1 ox1 Bus oxo1 [ ]
% ox02 | |

[ 0x2 ] )
Instruction register

) ox03 [ |

OxF . .
— OxFF [ |

Metpntng npoypappatog (Program Counter, PC) : teplexet
TNV dlevBuvon PVAKNG YLA TNV ETIOLEVN EVTOAN TTPOC EKTEAECN
Kataxwpntng evtoAwy (Instruction Register, IR): teplexet

TNV TPEXOUOA EVIOAN °
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KYKAOX MHXANHZ | EKTEAEZH NMPOTPAMMATOZ (2)

Fetch

Decode
(aTtoKWOLKOTIOLNOE):
ATIOKWOLKOTIOINOE TO
pattern (oxnua) bit
(evtoAn) otov
Kataxwpntn evtioAwv

2.

3. Execute
4. Store

Central processing unit Main memory
Registers Address  Cells
] 0x0 Program counter oxoo | |
1 ox1 Bus oxo1 [ ]
% ox02 | |

[ 0x2 ] )
Instruction register

) ox03 [ |

OxF . .
— OxFF [ |

Metpntng npoypappatog (Program Counter, PC) : teplexet
TNV dlevBuvon PVAKNG YLA TNV ETIOLEVN EVTOAN TTPOC EKTEAECN
Kataxwpntng evtoAwy (Instruction Register, IR): teplexet

TNV TPEXOUOA EVIOAN ‘
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KYKAOX MHXANHZ | EKTEAEZH NMPOITPAMMATOZ (3)

Central processing unr Main memo
1. Fetch re processing ’
i Address Cells
Reqgisters
2. Decode
1 ox0 Program counter oxoo ||
3. Execute (ekteAeOE): Bus ox01 [
) ] 0x1
EKTENECE TNV —— 02 b
, ] 0x2 S
Svgpvgla TTOU . Instruction register 0x03 :l
aratteitat ano tnv | f f
, L OXFF [
EVTOAN OoTOV
Kataxwpntr
X ) Prth Metpntig poypappatog (Program Counter, PC) : teplexel
EVIOAWV TNV OlevBuvon PVNENG YA TNV ETTOPEVN EVIOAN TIPOC EKTEAEDN
4. Store Kataxwpntng evtoAwy (Instruction Register, IR): teplexet

TNV TPEXOUOA EVIOAN °
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powoN =

KYKAOX MHXANHZ | EKTEAEZH NMPOITPAMMATOZ (4)

Fetch
Decode

Execute

artoteAeopa
EKTEAEONC EVIOANG
artoBnkevetal oe
Kataxwpentn N Kupla
HVNHN

. Store (atobnkevoe):

Central processing unit Main memory
Registers Address  Cells
] 0x0 Program counter oxoo | |
1 ox1 Bus oxo1 [ ]
% ox02 | |

[ 0x2 ] )
Instruction register

) ox03 [ |

OxF . .
— OxFF [ |

Metpntng npoypappatog (Program Counter, PC) : teplexet
TNV dlevBuvon PVAKNG YLA TNV ETIOLEVN EVTOAN TTPOC EKTEAECN
Kataxwpntng evtoAwy (Instruction Register, IR): teplexet

TNV TPEXOUOA EVIOAN ‘



KYKAO2Z MHXANH2

[MTpocopoiwon pe yA\wooa
poypappatiopov (Python)
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KYKAOZ MHXANHZ & KQAIKAZ

= ATtAOC KwOKac (€otw Python)

A=5
B=10
C=A+B

CPU:
OTTOKWOLKOTIOLELTOL OE

Méow OeKAOEC ATIAEG EVTOAEG

Sleppnvea HNX Vi TV EKTEAOUVTAL

ocUpdwva pe tov KokAo
Mnyavnig
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MONTEAOTOIHZH MNHMHZz & KATAXQPHTQN

2TOoLXELA APXLTEKTOVLKNG

UTtoAoylotn

Kevtpikn pvun (RAM)

Metpntrg mpoypdaupatog
(Program Counter)

Kataxwpnteg (Registers)

Avanapaoctaon o€ Python

Mia AloTta (E0TwW memory) TTou TIEPLEXEL TA
dedopEVA KAL TIE EVIOAEC (KwdIKQ)

Mia petaBAntn tou tepLlexeL tov Oeiktn (index)
TNG ETOPEVNC EVIOANC 0T AloTta memory
ATIAEC peTaBANTEC N eva AELKO™ yia OAOUC TOUG
KATAXWPENTEC

* Dictionary (Ae&1k0):
XPNOLUOTIOLE(TAL YL aTToOnKELOT)
TIHWV dedopevwy o€ Cevyn
key:value
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MPO2OMOIQ2H MNHMHZ2

= Kevtplkn pvipn =2 Aiota (list) memory

memory = |
100,
200,
300,
0,

# EvtoAn: LOAD 100 (optwoe tnv tun 100)

# EvtoAn: LOAD 200

# EvtoAn: ADD

# AlevBuvaon yia artoBnkevon arroteAseouaroc (R3)

# xwpoc yla dedopueva (LeTaBANTEC)
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MPO2ZOMOIQ2H KATAXQPHTQN

» Kataxwpnteg =2 NAeko (dictionary) registers

registers ={

R1": 0,
R2": 0,
R3": 0,
R": 0, # Kataxwpntnc EvtoAwyv

PC": 0 # Metpntnc lNpoypduuatoc (deixvet ato 0)
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MPOZOMOIQZH KYKAOY MHXANHZ | XYNAPTHXH

KaBe otddio KUkAouv Mnxavnc =2 pia Asttoupyia f function tou
EVNUEPWVEL TN UVAHN N TOUC KATAXWPNTEC

2uvaptnon (function)

" TIEPLEXEL EVA KOUPATL KWOLKA TIOU EKTEAEL LA CUYKEKPLUEVN
epyaoia.

" (uTtopEl va) dexetal karola dedopeva we (0000, 0 KWOLKAG HECA
OTh ouvVAPTNON EKTEAEL EVEPYELEG UE TA OEDOUEVA KA
ETLOTPEPETAL TO ATTOTEAEC Q.
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MPOZOMOIQZH KYKAOY MHXANHZ | FETCH

1. Fetch
def fetch(): # optouoc (definition) tn¢ cuvaptnoncg
globalregisters  # exouv dnAwbBel ekToC TNC function (Kupiwc mpoypauua)
# n uetaBAntn instruction taipvetl tnv tiun otn étevBbuvon tou PC
instruction = memory[registers["PC"]]
registers["IR"] = instruction
# mpoetoluaaoia yta tnv enmouevn evtoAn (avénoe tov PC)
registers["PC"] += 1

print(f"FETCH: Loaded instruction {instruction} to IR. PC updated to
{registers['PC']}")
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MPOZOMOIOQZH KYKAOY MHXANHZ | DECODE

2. Decode
def decode():

opcode = registers["IR"] # evtoAn oto IR, avaAoya pue tnv tiUn, ArroKwoIKOTTO(NoE
OTnV QvtioTtolxn EVTOAN

if opcode ==100: #avopcode=100...

operation = "LOAD_R1"

print("DECODE: Decoded operation is LOAD R1.")

return operation # smiotpe e to amotéAsoua tn¢ function oto KUPIWC TPOYpauUaA
elif opcode == 200: # aAAtwc¢ av opcode=200 ...

operation = "LOAD_R2"

print("DECODE: Decoded operation is LOAD R2.")

return operation G
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MPOZOMOIQZH KYKAOY MHXANHZ | DECODE (2)

2. Decode
# ouvexela function decode
elif opcode == 300:
operation = "ADD_R3"
print(f"DECODE: Decoded operation is ADD R1, R2 to R3.")
return operation
else: # aAAlwc, og orroladnIote AAAn epintwon
print("DECODE: Unknown instruction.")
return None
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MPOZOMOIOQZH KYKAOY MHXANHZ | EXECUTE

3. Execute
def execute(operation):
global registers
if operation =="LOAD_R1":
# artAortotnuevo LOAD: yeuilouvue tov R1 ue uta otabepn tiun
registers['R1"]=5
print(f"EXECUTE: Loaded value 5 into R1. R1={registers['R1']}")
elif operation == "LOAD_R2":
registers["R2"] =7
print(f"EXECUTE: Loaded value 7 into R2. R2={registers['R2']}")
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MPOZOMOIQZH KYKAOY MHXANHZ | EXECUTE (2)

3. Execute

# ouvexela function execute
elif operation == "ADD_R3":
result = registers["R1"] + registers["R2"]

registers['R3"] = result
print(f"EXECUTE: Added R1+R2. Result {result} stored in R3.")

#n ALU ekteAei tnv mpaén...
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MPOZOMOIOQZH KYKAOY MHXANHZ | STORE

4. Store
To armotéAsoua ($R3$) amoBnkeveTal miow atn uvnun otn disvBuvaon 3
def store():
global memory
# ArtoOnkeuel to artoteAeaua tou R3 otnv 4n 6€on tn¢ uvnunc (deiktnc 3)
memory[3] = registers["R3"]

print(f"STORE: Result {registers['R3']} stored in memory[3].")
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MPOZOMOIOQZH KYKAOY MHXANHZ | EKTEAEZH

EkteAeon mAnpoug KukAou Mnxavng (kupiwcg npoypapa)
# KYKAOZ 1: LOAD R1

fetch()

op1 =decode()

execute(op1)

# Aev xpelaletal Store o€ auto to BrHua

# KYKAOZ 2: LOAD R2

fetch()

op2 = decodel)

execute(op?2)
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MPOZOMOIQZH KYKAQOY MHXANHZ | EKTEAEZH (2)

EkteAeon mAnpoug KukAou Mnxavng (kupiwcg mpoypauua) # cuvexeia
# KYKAOZ 3: ADD R3

fetch()

op3 = decode()

execute(op3)

# KYKNOZ 4: STORE A

fetch() # 6a poptwost to 0, To omoio to xpnowomotolue wc dtevBuvaon aroBrkevoNG
store()

print(f"\n FINAL MEMORY STATE:", memory)
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