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* YTToAOYIOTIKOi TTUPAVES
o Emkparei ypauuikg aAyeppa
o AKOpa Kal oTo peracynuariopd Fourier!

H YmoAoyiorikn Ipauuikn AAyeBpa Oa armrorsAéosr 1o
oxnua yia tnv mapouaciacn Twyv TEXVIKwV Tou EY

MavemoTrApio Matpwv

Page 1



40740

40
151
447193950

J-
7,
7 0!
H174053

* ZUVvROWG ol EQPapuOoYyEG Eival HEYAANG KAIMOKOG, ...
MoAAég ypappéG TTOAUTTAOKOU KW3IKA
ZuxVvd a1roTEAOUMEVEG OTTO KWOIKA OE TTEPICCOTEPES
a1roé pIa YAWOOEG
MeydaAo péyebog dedopévwv
YmoAoyiopoi upnAng TToAUTTAOKOTNTOG
AKOuA Kal «uETpIa»> EMITAXUVOIN OUXVA KAAOUNEVWY

UTTOTTPOYPAUNATWY /UTTOAOYIOTIKWY TTUPAVWV
ouvnOlwcg éxel ToAAamAaoiaoTiko amoréAsoua Kai
EMQPEPEI UEYAAN OUVOAIKN) emITAXUVON

F MH n MNavemoTApio Marpwv I
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Ocpehidn TpoBAfuara ArA (1/3) 7

J-

791050% o1
/ 09102010
4172031951003 0

e ArAO: Booikég mpdgeig — (dpeoca mpoBARpaTa)
O« C _|_ AB,A c ER’I?,]_X'HQ,B c §Rn1><n3,c c ERTL2><n3

e ArA1: EmiAuon ypOouHIKWV CUCTNHATWY
Ar =b,AcR"" be R"
o AlrA2: MpoéBAnua eAaXiCTWV TETPAYWVWYV

arg min ||b— Az|2, A € R"™*" b e R™
zeR™

MavemoTrApio Matpwv i
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OepeAiwdn TpoBARuara AlrA (2/3) /

ATA3, ATA4: MNpoBAnpa 1510TIHWY Kal vsvmsupévw\; 1I510TIHWYV
Ar =)z, AcC?™ xc C*", e C
Ar = ) Br,AecC"" zc C", A€ C,Bec C" "
ArA5: AidoTtraon 1810oucwV TIHWV
A=UsV U e€Oom My c CM" s ¢ RMXn,
U'U =I1,V*V =1, =diag[oy,...,0r],0; > 0

AlrA6: YroAoyiop6G OUVOPTACEWY UNTPWWYV

MNavemoTrApio Matpwv

Lewis Fry Richardson (1881 - 1953)

«Weather Prediction by Numerical Process» (1922)

Richardson's interest in meteorology led him to propose a scheme for weather forecasting by solution of differential equations, the method used today, though, when he published Westher
Prediction by Numerical Process in 1522, suitable fast computing was unavailable. He described his ideas thus -

"After so much hard reasoning, may one play with a fantasy? Imagine a large hall like a theatre, except that the circles and galleries go right round through the space usually occupied by
the stage. The walls of this chamber are painted to form a map of the glabe. The ceiling represents the narth polar regions, England is in the gallery, the tropics in the upper circle, Australia
on the dress circle and the antarctic in the pit

A myriad computers are at work upon the weather of the part of the map where each sits, but each computer attends only to one equation or part of an equation. The wark of each region is
coordinated by an official of higher rank. Numerous little "night signs” display the values so that neight l can read them. Each nurber is thus displayed in
three adjacent zones so as to maintain communication to the Narth and South on the map.

From the floor of the pit a tall pillar rises to half the height of the hall. It carries a large pulpit on it top. In this sits the man in charge of the whole theatre; he is surounded by several
assistants and messengers. One of his duties is to maintain a uniform speed of progress in all parts of the globe. In this respect he is like the conductor of an archestra in which the

i are slide-rules and calcul tachines. But instead of waving a batan he turns a beam of rosy light upon any region that is running ahead of the rest, and a beam of blue light
upon those who are behindhand

Four senior clerks in the central pulpit are collecting the future weather as fast as it is being computed, and despatching it by pneumatic carrier 1o a quiet room. There it will be coded and
lept 1 to the radio station cany piles of used computing farms down to a storehouse in the cellar

In a neighbouring building there is a research department, where they invent improvements. But these is much experimenting on a small scale before any change is made in the complex
routing of the computing theatre. In a basement an enthusiast is observing eddies in the liguid lining of a huge spinning bowl, but so far the arithmetic proves the better way. In another
building are all the usual financial, corespondence and administrative offices. Outside are playing fields, houses, mountaing and lakes, for it was thought that those who compute the
weather should breathe of it freely. " (Richardsan 1922)

o >y
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Kpitipia agioAdynong

Na @0dooupe ypriyopa ... Taxutnta
XWPIig va TPAaKAPOUME ... AKpifeia
pe VW avti BMW ...

Méoco ypriyopa emiTuyXaveral n Auon
< YTOAOYIOTIKA] TTOAUTTAOKOTNTA
<+ KaAf XpAoN TWV UTTOAOYICTIKWYV TTOPWYV
Méoco akpifn gival Ta amroTeAéCTHATA
+» ZUYKPITIKA JE TN «BewpnTIKA>» AUon
S ZXETIKA pE Ta dedopéva
Ti wépol (o€ UAIKO, AOYIOMIKO, avOpwWITOWPES)
XpelagovTal yia Tnv uAotroinon

I MH I n MNavemoTApio Marpwv I

, , 19351070 109 ~o}‘m
H onuacia Tng emidoong 30050 10010

Y 4

As soon as an Analytical
Engine exists, it will
necessarily guide the
future course of science.
Whenever any result is
sought by its aid, the
question will then arise -
By what course of
calculation can these
results be arrived at by
the machine in the
shortest time? Charles
Babbage, [Passages
from the Life of a
Philosopher, 1864]

MavemoTrApio Matpwv i

Page 5



TXESOV TTAVTA UTTAPXOUV, TTapAayovTal Kai /#

V,
S1adidovral aplOunTIKa o@daAparal Y.

O1 TrapakdTw PAagelg ival 1I005uvapeg Kal To amotéAeopa ico pe 10, aAAd
av TIG EKTEAECETE O€ €va TUTTIKO emregepyaoTn (1.X. oe MATLAB)

1020 -10 - 1020 + 20 = 20
1020 +20 - 1020 - 10 = -10
1020 + 20 -10-1020=0
KANENA atrotéAeopa Sev gival owoTo;!! Opwg eival 1o
102° - 102° + 20 -10 = 10

Epwtnon: Amoé toug 24 (=4!) 1pé1TOoUg UTTOAOYICHOU TTaPATTavVW, Troloi
EMIOTPEPOUV CWOTO OTTOTEAETHA;

TIATI;

# 1
- 149910503
W}050200%0
TaxuTnTa Y i

0

OéAoupe TaxuTepn €tiAuon

T1 BonBa oTnv TaxuTepn emiAuon;

T peTpape;
XPOVO aVOMOVAG YIA ATTOTEAEC U
XPOVO XpPAONG TWV TTOPWYV TOU OUCTHHATOG
XPOVO XPAONG TOU ETTESEPYAOTN

AgloAbéynon emwidoong (performance evaluation)

lNwg¢ umropouus va mpoBAéwouus Tnv raxurnra;
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AxkpiBeia

OéAoupe €KOWOTEG> ATTAVTHOEIG
0swpoupe OTI dev utTdpxouVv o@AAaTa AOYIKAG OTO
TpOypapa
ZuvRlwg Ta atroTeAéoparta epléxouv “AGON"!
s Z@daApara e10660u
S Z@aAparta d10KpITOTTOINONG
s Z@dApara oTpoyyUAeuong
lNMwg¢ umropouus va mpofAéwouus To opaiua;

MNpokAnoeig Y ]
Y

BeATiwTIKEG aAAayEéG O UTTOAOYIONOUG TTUP VA
€xouv TTOAAATTAQOIOOTIKO ATTOTEAECHA.
H BeATioToTroinon Tng akpifeiag Kail TNG TaxUTNTAG
ouviBwg gival avTIKPOUOHEVOI OTOXOI
ZXNHATIKA
XPONOZ YMOAOTIZMOY = O( 1/AKPIBEIA )

Ti@eTan To Bépa AVTIOTABUIONG WOTE VA ETITEUYOEi
IKAVOTTOINTIKOG OUVOUAONOG TaXUTNTAG KAl OKPIBEING.

Page 7
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TouAdyioTov
va yvwpi{oupe TNV €midpacn Twv CQPAANATWY GTA
atmroTeAéopaTa
Na e§ac@alifoupe arodekTd CPAAU
Na prropoUpe va TTOGOTIKOTTOIOUME TO OQAAUA OTO
UTTOAOYIONEVO aTTOTEAEC U

Ta epyaleia kpivovTal a1rd TO AV HOG EVIMEPWVOUV OXETIKA ME
TNV TOIGTNTA TWV OTTOVTAOEWV

MNavemoTrApio Matpwv ) |

MovTéAa@ emoTAPN& TEXVOAOYia

Model = mpéTutro
«.. 6. H 1p1o8idoTaTn avamapdoTacn o€ MIKpoypagia N
ueyéduvon ... [Aeéiké Mmaumviwrn]
m.X. Duoiké opoiwpa TAoiou, agpotrAdvoy, ...
TPAYMATIKA QUOIKA TTPOTUTTA / TEXVOUPYAMATA TTOU T
OUCTATIKA TOUG MEPN OI OXEOEIS TOUG HETAEU TOUG Kal N
AsiToupyia gpgaviel afloonueiwTn avaloyia ge KATTOI0
GAAo cUOTNHA, WOTE TTAPATNPWVTAG TO TEXVOUPYNHO,
emIQPEPOVTAG G' auTO aAAayYEG Kal BAETTOVTOG TIG CUVETTEIEG
TOUG, VO UTTOPEi KAVEIG va ouvaydy€El CUNTTEPACMATA YIO TO
oUOTNHA TOU OTTOioU TO TEXVOUPYNHA ATTOTEAEI TTPOTUTTO.
[Agé. Unesco]
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MovtéAa@ emoTAPN& TEXVOAOYia

* Model
mPOTUTTO
The term “"mathematical model” will be used for
any complete and consistent set of mathematical
equations which is thought to correspond to some
other entity, its prototype... being derived from
“modus” (a measure) the word “"model” implies a
change of scale in its representation ... certain
properties have been removed and simplifications
made ... [Rutherford Aris]
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Ma@nuaTikd povréAa

v Muenpuﬂksg =
ATTAOTTOINCEIG

AtTAoTroINCEIg
€101KEG YIa TO

mPORANUa

AtTAoTroINCEIg
€101KEG YIa TO

mPORANUa

| SiakpiTotroinon

| oTpOoyYyUAguon

EKQPACINOTNTA
HETACXNMOATIOMOI
HETAQPACTN

I |
MavemoTiuio Marpiv
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THE GRAND CHALLENGE EQUATIONS
BiAi_E‘lAi"'plzBAF:ii

dU = ( Lds+ )

atd S W, B(® B,

—-_ = i
pn+1—rpn(1 pn) B=0 PO ZW B;i(t)
-inh:EV2W(rt)+V1F(rt)— b FED
au Fu  Fu  Fu _

R | =-1 Wi+lF = 4 2=
at"'(ﬁ V)ii pr+yVﬁ+pF ax2+ayz+

Vu+hu=f

MovTtéAa otov EY

2tov EY mAonyoUpe adidkotra METASU OI0QOPETIKWYV
MOVTEAWV

Ta Baoikd povréAa oto HY343 cival Ta
UTTOAOYIOTIKO OVTEAO

XPNOIMOTTOIOUVTAI VIO VO ETTITPETTOUV OTO OXEDIAOTH
KOl OTO XPNOTN va KAVEl TTPORBAEWYEIG OXETIKEG JE TNV
emidoon Twv PEBOdWYV Kal TV

MavemoTipio Marpwv A
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Y1roAoyIoTIKG povTéAo Y i

‘Eva utroAoyIoTIKO povTéAo Trepiypd@el piav “ideari pnxavi”
yia TNV OTroia JTTOPOUHE VA YPAWOUHE AOYIOHIKO.

Turing machine

Random Access Machine

Random Access Stored Program (RASP)

Y1roAoyloTiké povTéAo

‘Eva utTroAOYyIOTIKO HOVTEAO Treplypd@el piav “ISeath unxavi” yia Tnv oTroia
HTTOPOUHE VA YPAWOoUuE AOYIGHIKO.

H pnxovn kpUBRel apXITEKTOVIKEG AeTTTOPEPEIEG Kal OAAAYEG TTOU o@eilovTal O€
KaBapd TeXxvoAoyikég egeAigelg (Tr.X. HIKPOTEPO KUKAO)

H 18€at) pnxoavi mTPETTel va €ival APKETA OUYKEKPIPEVN WOTE
va EMITPETTEI TV £§OYWYH CUUTTEPACHATWY OXETIKWV HE TNV
€midO0N TWV TPOYPAUUATWY TTOU Ypd@ovTal YI' QUTAV.

Page 12



EgeAieig

Y> kUOkAog poAoyiou Y, \,©>lepapyia uvauns
Y> RISC: ukpé CPI, Load/Store Y,A>interleaving

Y> Superscalar: cpPi<1 A,Y,0>ueTa@pPaoTEéG
Y,A> pipelining A>yAwooeg
Y,\,©>1apaAAnAia A>AeiToupyikda
Y,A>NOW A>BiBAI0BKeS
Y,A>Internet ka1 Grid A>TlepiBdAdovra emiduong
A>Multithreading mpofAnuaTwy
Y>Multicore O,A>Néor aAydépiBuoi
Y>GPU

XapaktnpioTikd RISC

Reduced Instruction Set Computers:
Mikp6 clocks per cycle
Xwpig HIKPOKWBIKA
Mikp6g apiOu6g evioAwv
‘I510u pkoug n KABE pIa
MpéoBaon otn pvAun pévo ye LOAD, STORE
register files avaykaia
‘Evrovn xpnon pipelining
To utroAoyIoTIKO pJoVvTéAO TTOU Ba XPNOIUOTTOICOUE
0a gival apxitektovikn LOAD/STORE

MavemoTrApio Matpwv i
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MAwooeg kai MepiBaAAovTa EtriAuong Mpofy

Fortran, C

C,++, Java

AAAeg? (imperative, functional, ...)

Perl, Python, .... (scripting — oevaployAwooeg!)
MATLAB, ScilLab

Mathematica, Maple, Axiom

I don't know what the technical characteristics of the standard language for
scientific and engineering computation in the year 2000 will be ... but I
know it will be called Fortran
ATtrodidetal otov John Backus (TngBNF)

I have not written a single statement in Fortran (or C) since 1988
Cleve Moler (153putig Mathworks)

I“I

T \ ( 6
] MH n MNavemoTrApio Matpwv ‘

13053

Y1oAoyiopdg -€miKoIvwvia

19393

151
720303
1790045095
S132053953

MeydaAn diag@opoTtroinon oTnv TaxuTnTa
emegepyaoiag o€ oxéon Pe TRV TAXUTNTA
emKoIvwyviag eme§epyaoTn/ uvAung

Agdopévo: H taxuTtnrag emegepyaoiag £xEl
HEYOAWOEl TTOAU O€ OXEON ME TNV TAXUTNTA
METa@OPWYV a1rd/TTPOG TN MVANN

MNpéBAnpa: MNMwg ptropei va peiwdei n empdapuvon
TOU KOOTOUG;

NpdéTaon: Texvikég amokpuyng (k6oTOUG)
METAQOPWYV;

Page 14
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1
7030050
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01001010

Interleaving (d1a@UAAWGN) TWV emimedo 0 1(a, |2 3,4
memory banks B)
Kupia pvipn opyavwpévn
2 ovopa KaTaxwp | Kpuen KUpIa Siokog,
O€ THNHaTa fres pvApn | pvipn
Pipelined mrpéoBaon
HeTagl TunpaTwY NpéoBacn | 0.5-1 | 2-5 10-50 | 106
lepapyxia pvAung (kUkAor)
H atroteAeopartiki ;:I'ch;s 800 |200 |133 4
, - S
Xpnon Tng Iepapxiag " e ve
o A Siaxeipio HETOPPA | UAIKO -
£§quo’(Ta| oo Ty Xelpion | 2 N
EYYEVH XPOVIKA Kali
TUTTIKO KB MB, GB

XWPIKN Mﬂ péyebog GB
TOU TTPOYPAHMMATOG

XOpaKTNPIOTIKO GTO UAIKG TNG KPUPR GV 1

®opTwon oe cache lines: Otav InTnosi éva
OTOIXEIO a1 TN PVAMN OEV METAPEPETAI MOVOV AUTO
aAAd 1o cache line 1mou 10 epiéxel (32 — 128B
Mpo@opTwon dedopévwv oTNV TAXUTEPN UVIAMN
TPIV XPEIAOTOUV

EkpeTdAAguon péow UAIKOU R/ K AoyioHIKOU TNG

duvaTtoéTnTag TAUTOXPOVNG EKTEAECNG APIOUNTIKWYV
mpafewv pe To LOAD a1rd tn pviun
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Eidn TomkoéTnTOg

* Xpobvou o Xwpou
Av Twpa {nTnBei T0O Av Twpa {nTnés&i 10
oToixeio amwd Tn Béon s oToixeio amwd Tn O0éon s
NG pvAUNG, o€ Aiyo Ba TNG HVAMNG TWPOA, OE
¢{nTn0B¢ei aAI To idio Aiyo 8a {nTnBouv Kai
oToIxEio oTolxeia Tou BpiockovTal

o€ TapamAfoia 8éon.

Eivai To oToixeio Trou {nrdpe otn JVAUN O1TOU TO avadnTae;
Noai = hit
Ox1 = miss(aoroyia)
ZT0X0G: va OXEBIACOUNE TTPOYPAMATA TTOU EKMETAOAAEUOVTAI TV
1Epapyia Kai peyiototrolouv Ta hits oTig TaXUTEPEG PVAHES
ZnpavTiké: H rpéoBacn avd cache lines eKpeTaAAEUETAI TRV XWPEIKA
TOTTIKOTNTA KAl TNV TTPOPOPTWON

- LIOYI
Movtého RAM/RASP

* CPU + Mem =
., , for I=n-1:-1:0
* KOOTOG £KTEAEONG s=s.x+a(l);
T = O(apiBu. Tpdgeig end;
GKU) K60T0G Q = 2n TPAEEIG O.K.U.

®  «IKOVOTTOINTIKG> av To BACIKO
KOOTOG €ival n ap1BuNTIKN.

Aev AapBdveral uTTOWN N ETTIKOIVWViA
Aiyeg @opég auTo dev atroTeAei

* ... we combine LOAD and mPOBANMA
STORE into the arithmetic Tuxvd 6uwg didovTal AdBOG EKTINACEIG
operations by replacing utrdpyouv aAyopiuol yia 1o idio
sequences such as LOAD a; mPOBANMA pe TO iS10 KOOTOG o€
ADD b; STORE c by c <-a+b APIOUNTIKEG TIPAEEIG TTOU £XOUV TTOAU
[Aho et al.’74] S10QOPETIKN £TTiIdOON.
AOKIMAZTE TOYZ mulr.m ko1 mulc.m
(nuepoAoyio).

XpelalOpaoTe HOVTEAO TTOU VA ETTITPETTEI

= TMHY" OXEDIOOUOG TTOU aVODEIKVUEL KOl S1aKpiEf Ti
3 | MavemoTApio Marpv " t

Page 16
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- z 42149351
ATTAS povtéAdo 1509
/4721951951

m/ i

MNavemoTrApio Matpwv

140510510
I

1115195
- z ;f;ﬂ;ﬂj’l ‘,’g(’ 2
ATTAG povTtéAdo 0530925002

o EmelepyaoTng kai apxitektovikp Load/Store

°  QaPXEIO KATAXWPNTWV

* kpupn uvAun K Béoswv pe write back

° KUpla pvApn M Bécswv

* kootn: Load, Store, mpdgeig a.k.u.

* Kabe mpagn apiBy.K.u. OTOIXICEl Ty,

¢ load amré pvipn oTov emegepyaoTn o XPOVO Toer

* load a6 kpuen pvApn otov emegepyaoTh oc T, (%)
e store a1md kpuPn PvAPN n ETESEPYAOTN OF T,

¢ Ty® =0

Orav avapspouacTe OTo «yvwoTo HovriéAo» Ba svvooUus 1o
mapamavw/!

1 I MH I n MavemoTrApio Matpwv
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MeTpnTéG yia TO A1TAS povTéAO

1
103
1500

Q: apiOpo6g TPASewV a.K.U.

! APIOUOG PETAPOPWYV METASU KUPIOG HVAMNG KOl
KATaXwpenTwy 1| KpUPAg HVARNG
D it EAGXIOTOG APIOUOG HETAPOPWYV AV BlABETAME
atrepIOPIoTN PVAMN O€ 6Aa Ta emmiTreda

Exktipnon ka1 Mgiwon tou Q
aAAd TTOAAEG @OpPEG o1 BlaopEég gival TTOAU HIKPEG
| éxoupe véo aAyopibuo
TTOAAéG QopéG TO Q gival oTaBegpo!

ExTtipnon ka1 Meiwon Tou ® - kUpiog GTOXOG

1 I MH I n MNavemoTrApio Matpwv

AvdAuon ké6oTOUG

To ubotog T extéheans pa vhonolnong extdton wg
T= Toepw':‘r + Thet
= Tﬂp'ﬁg -+ THETq)’

Tuet
T="T 1 H
oph ( " HTup'ﬁ) ’

brou g = B/Q eivon o oprdude petorpopoy ovd apdu. TEdEn i T ouyHe-
upytévn vhonolnon, Mot fmin = D i /) elven o EAGOTOC oprtude HeTHpopLhv
ovd wpdEn o, Bt

TUET TET
T=T, o[ 1+ ) 2T, o 14 i b
" ( +HT0:P19) = o ( +ﬂmmT&Pﬁ)

1 I MH I n MavemoTrApio Matpwv
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KpITIK} UTTOAOYIOTIKOU [OVTEAOU Y

10303 1
001050199

«oxeTikd flops»:

+, =y * yia 1 flop

+ integer Bev utroAoyil:

Kataxwpntég 2 ns

1

Vs
Y
Hi72505195

* 'OAeg o1 Tpageig Sev éxouv id1o KO6GTOG

/. sqrt yia 10-30 flops
exp, sin yia 50+ flops

eran (< 1 flop)

* To KOOTOG HETAPOPWYV TTOAUTTAOKO £§apTATAI OTTO BE0N TWV OTOIXEIWV

L1 on-chip 4 ns
L2 on-chip 5ns
L3 off-chip 30 ns
KUPIA VAN 220 ns

T0 K60TOG POpTWONG (LOAD) Bev eivan To iB10 pe To KSoTOG eyypagns (STORE)
o EmiTpémreTal EMKAAUYN HETAPOPWYV Kol TTPAEEWV OTOV i510 KUKAO
¢ H diaxeipion dedopévwy Tng cache yiveral amé 1o UAIkO
¢ Ta oToixeia petagpépovral avd cache line

MNavemoTrApio Matpwv

lepapxiké PovTEAO (evog eTTITTESOU) i
47

193

0710503
0510201
105109

 CPU + Mem LOAD a(0:n), x

* KOOTOG gKTEAEONG s = a(n);

T =~ apIBuNTIKEG TTPASEIS OKU.KAI for I=n-1:-1:0
mpageigc LOAD/STORE s =s. x + a(I);

end;

STORE s

k6otog ®= @_. = n+3 L/S

xpeiagetal O(n) cache

MavemoTrApio Matpwv
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lepapXiké MOVTEAO (evog emiTréSou)

158

e CPU + Mem
* KOOTOG £KTEAEONG

T = apIBuNTIKéG TTPASEIS AKU.KAI
mpageig LOAD/STORE

43070301
0019090

1
/‘{“fl”f"gi 03108 D

LOAD a(n), x

s = a(n);

for I=n-1:-1:0
LOAD a(I)
s =s. x + a(Il);

STORE s

ko6otog ®= n+3 L/S
xpeiagetal O(1) cache

MNavemoTrApio Matpwv

YAotroinon yia @,

Xpe1ageTal.

£gng:

* Av 1,.(® 20 utmoBéToupe 611 SIaTIBETAI 600G XWPOG KATAXWPNTWV

* Avr, (0 = 0 utobiToupe 611 SIaTiBETON 600G XWPOG KPUPHG
MVAUNG & KATaXWPENTWV XPEIAdeTal.

e To ®,,;, 0a ATAV EQPIKTO AV PTTOPOUCAME VO UAOTTOINCOUHE TO

Program PhiMin_file

Load ***

Store ***

% @opTWON TWV dedopévwv TToU agioTToIoUVTaAl OTOV UTTOAOYIOHO

statement_1; statement_2; ... statement_s

%0 evdidpeoa atmmoTeAéopaTa SIaTNPOUVTAI O KATAXWPNTES
%0 gyypa®n TWV OTTOTEAECHATWY OTN UVAHN
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