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Atomické a volatilni proménné

® pragma Atomic ();
= zajistuje atomické aktualizace proménnych

1| Prirozene_Cislo : Natural;
pragma Atomic (Prirozene_Cislo);

® pragma Atomic_Components ();

= zajistuje atomické aktualizace soucasti slozeného typu record

type Byte is range 0 .. 255;
2| for Byte’Size use 8;
type Moje_ Struktura is

4| record
Bl : Byte;
6 B2 : Byte;
B3 : Byte;
8 B4 : Byte;

end record;
10| pragma Atomic_Components (Moje_Struktura);
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Atomické a volatilni proménné

® pragma Volatile ();
= upozornéni pro kompildtor, ze se hodnoty proménnych mohou
neocekdvané ménit
= zejména kompildtor musi zamezit optimalizacim, které by mohly
interferovat (zakazuje cachovani na ¢teni i zapis)

Buffer Zarizeni : Integer;
2| pragma Volatile (Buffer Zarizeni);

® pragma Volatile_ Components ();
= totéz pro komponenty slozeného typu record
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Simpsonuyv algoritmus

o Kompilator miize mit omezeni na maximalni délku atomické
proménné
= pokud je (nesplnitelny) poZadavek na vétsi atomickou proménnou,
musi ho kompilator odmitnout
e Algoritmus pro vét$i proménné: Simpson’90'
= jeden Ctendi, jeden zapisovatel
= dva sloty, kazdy o dvou bankach
= do jednoho slotu se zapisuje (round-robin do bank)
= ze druhého slotu se ¢te (posledni zapsana hodnota)
= atomické nastavovani indexu slotli a bank
= volatilni zapisy do bank/slot(
= http://www.cs.ox.ac.uk/ucs/rushbysimpson.pdf

generic
type Data is private;
Initial Value : Data;
package Simpsons_Algorithm is
procedure Write(Item : Data); —— non-blocking
procedure Read (Item : out Data); —- non-blocking
end Simpsons_Algorithm;

"H. Simpson, ‘Four-Slot Fully Asynchronous Communication Mechanism; |EE Proceedings, 137 (Pt.E.1),

17-30 (January 1990). Implementace z CRTPA.
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Simpsonuyv algoritmus

1| package body Simpsons_Algorithm is

type Slot is (First, Second);

Four_Slot : array (Slot, Slot) of Data :=
(First => (Initial_Value, Initial Value),
Second => (Initial Value, Initial Value));

pragma Volatile (Four_Slot);

Next_Slot : array(Slot) of Slot := (First, First);
pragma Volatile (Next_Slot);

Latest : Slot := First;
pragma Atomic(Latest);

Reading : Slot := First;
pragma Atomic (Reading) ;
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Simpsonuyv algoritmus

procedure Write(Item : Data) is
Pair, Index : Slot;

begin
if Reading = First then
Pair := Second;
else
Pair := First;
end if;
if Latest = First then
Index := Second;
else
Index := First;
end if;
Four_Slot (Pair, Index) := Item;
Next_Slot (Pair) := Index;
Latest := Pair;

end Write;
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Protected Types — Monitory

e Implementace monitor(

= funkce — nemohou ménit data
procedury — mohou ménit data

entry - strazeny vstup, mohou ménit data
= efektivni paralelizace: podobne ReadWriteLocku v Javé

+ funkce mohou pfistupovat paralelné
+ procedury a entries musi pracovat exkluzivné

protected type Muj_Typ is

procedure Nastav_hodnotu (n : Integer);
3 procedure Odnastav_hodnotu;
function Zjisti_ hodnotu return Integer;
entry Pockej na_nastaveni (n : Integer);

[

private
7 Hodnota : Integer;
Nastaveno : Boolean := False;

9| end Muj_Typ;
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Protected Types — monitory

protected body Muj_Typ is
procedure Nastav_hodnotu (n
begin
Hodnota := n;
Nastaveno := True;
end Nastav_hodnotu;

procedure Odnastav_hodnotu is
begin

Nastaveno := False;
end Odnastav_hodnotu;

Integer) is

function Zjisti_ hodnotu return Integer is

begin
return Hodnota;
end Zjisti_ hodnotu;

entry Pockej_na_nastaveni
when Nastaveno is
begin
null;
end Pockej na_nastaveni;
end Muj_Typ;
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Guarded Entries

e chranénidle privatniho stavu

protected type Chraneno_Stavem is

2 entry Vstup;
private
4 I : Integer;

end Chraneno_Stavem;

protected body Chraneno_Stavem is

8 entry Vstup when I > 0 is
begin

10 null;
end Vstup;

12| end Chraneno_Stavem;

= pouzivat pouze privatni proménné
= napf.implementace mutexU a semafor(
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Guarded Entries

Chranéni dle atributt

protected type Chraneno_Stavem is
entry Vstup;

private
I : Integer;

end Chraneno_Stavem;

protected body Chraneno_Stavem is
entry Vstup when Vstup’Count > 4 is
begin
null;
end Vstup;
end Chraneno_Stavem;

= moznost pouziti atribut(

= atribut E’ count vrdti pocet zablokovanych vldken na vstupu do entry
E

= napf.implementace bariér

= funguje bezpecné pouze u chranénych objektd, nikoli taskl
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Zavérecny projekt

e Smyslem je navrhnout a implementovat paralelismus do existujiciho
rozsahlejsiho technického kédu.
e Odevzdavani:
= minimalné 3 dny pied zkouskou
= odevzdat implementaci
= odevzdat 1-2 strany dlouhou zpravu o feseni projektu



Zavérecny projekt
[e] lee)]

Zaverecny projekt: Java - lehdi varianta

Vldknova paralelizace raytraceru pro Longeron Challenge

e http://www.topcoder.com/contest/problem/ISS/
manual.html

e http://www.topcoder.com/contest/problem/ISS/v9/
ISSVis. java

e pro testovani mozno pouzit model Tomase Brilknera iss_sol.zip,
ktery je v ucebnich materidlech v ISu


http://www.topcoder.com/contest/problem/ISS/manual.html
http://www.topcoder.com/contest/problem/ISS/manual.html
http://www.topcoder.com/contest/problem/ISS/v9/ISSVis.java
http://www.topcoder.com/contest/problem/ISS/v9/ISSVis.java
iss_sol.zip
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Zavérecny projekt: Java - tézka varianta

Vldknova paralelizace fesice systém(l s omezujicimi podminkami: Choco

http://www.emn.fr/z-info/choco-solver/

existuje distribuovana verze DisCHOCO
http://dischoco.sourceforge.net/
http://www.4c.ucc.ie/~mwahbi/files/
dcrll-dischoco2.pdf

http://liawww.epfl.ch/Publications/Archive/
DCRO7Proceedings.pdf


http://www.emn.fr/z-info/choco-solver/
http://dischoco.sourceforge.net/
http://www.4c.ucc.ie/~mwahbi/files/dcr11-dischoco2.pdf
http://www.4c.ucc.ie/~mwahbi/files/dcr11-dischoco2.pdf
http://liawww.epfl.ch/Publications/Archive/DCR07Proceedings.pdf
http://liawww.epfl.ch/Publications/Archive/DCR07Proceedings.pdf
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Zaverecny projekt: C/C++

VlIdknova paralelizace nastroje pro interpolaci snimk{ pomoci detekce
pohybu: yuvmotionfps

e http://jcornet.free.fr/linux/yuvmotionfps.html


http://jcornet.free.fr/linux/yuvmotionfps.html
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