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Planovani a spousténi vlaken

Task dispatching
= proces vybéru vlakna, které ma bézet na daném procesoru
Dispatching points
= mista v kédu, kde dochézi k prepinani
= vzdy:
1. blokovéni na volani (rendezvous, chranény objekt)
2. ukoncovani ulohy

= dalsi mista jsou definovana annexem pro specifické politiky

Politika planovani se nastavuje per partition
= partition — déleni aplikace podle Distributed Annex
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= planovanim a prokladanim béhu vldken
= vybérem varianty ve vyrazech select
= chovani chranénych objektt
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Dynamické priority

e Base priority - zakladni priorita pfifazena vlaknu

= |ze ménit pomoci Ada.Dynamic_Priorities

package Ada.Dynamic_Priorities is

procedure Set_Priority

4 (Priority : System.Any Priority;
T : Ada.Task_Identification.Task Id :=
6 Ada.Task_Identification.Current_ Task);
8 function Get_Priority
(T : Ada.Task_Identification.Task Id :=
10 Ada.Task_Identification.Current_Task)

return System.Any Priority;

end Ada.Dynamic_Priorities;

e Active priority — skute¢na priorita vdaném okamziku (ovlivnéna
dédénim)
e Dynamic ceiling priority — lze ménit pomoci atributu ' Priority
= potencidl vyhazovani Program Error vyjimek (bounded error) - pofadi:
snizeni ceiling priority musi byt az po snizeni priority vlakna
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Preemptive Fixed Priority Dispatching

® pragma Task_Dispatching Policy (FIFO_Within Priorities);
Priorita
= definuje fronty, z nichz se odebiraji Ulohy v pfipadé vybéru
= vybird se ze zacatku nejprioritnéjsi neprazdné fronty
= systém musi podporovat:
& minimalné 30 Urovni System.Priority
¢ minimalné 1 Uroven System. Interrupt Priority
Dispatching points specificky pro Preemptive Fixed Priority
Dispatching
= kdykoli se objevi spustitelné (runnable) vldkno s vy3si prioritou =—
preemtpivita
= kdykoli se v kédu objevi de1ay, ktery uz vyprsel
¢ delay 0.0;

Podpora i pred Ada 2005
= velmi dobfe prostudované chovani: ~ 30 let vyzkumu a pouzivani
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Zévéreeny projekt

Preemptive Fixed Priority Dispatching

preempce, ztrata

1% zdédéné priority
zména zakladni
delay, blokovani priority
Hlava é g g Konec

zména zakladni/aktivni priority
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Round-Robin Dispatching

® pragma Task_Dispatching Policy (Round Robin Within_Priorities);

Béh vldkna je omezen kvantem

Oproti Preemptive Fixed Priority Dispatching pfidava task
dispatching do kédu kdykoli dojde k vyuziti kvanta vidknem
(execution time budget = quantum)

= pierusené vldkno je zafazeno na konec fronty své priority
Mapuje pomérné dobfe na SCHED_RR politiku POSIXu

= musi se oetfit, aby kvantum neexpirovalo béhem aktivace a
rendezvous
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Round-Robin Dispatching

package Ada.Dispatching.Round Robin is
pragma Unimplemented Unit;

Default_Quantum : constant Ada.Real Time.Time_Span :=

6 Ada.Real_Time.Milliseconds (10);
8 procedure Set_Quantum
(Pri : System.Priority;
10 Quantum : Ada.Real Time.Time_Span) ;
12 procedure Set_Quantum
(Low, High : System.Priority;
14 Quantum : Ada.Real Time.Time_Span);
16 function Actual_Quantum

(Pri : System.Priority) return Ada.Real_Time.Time_Span;

function Is_Round Robin (Pri : System.Priority) return Boolean;

end Ada.Dispatching.Round Robin;
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Non-Preemptive Fixed Priority Dispatching

o pragma Task Dispatching Policy (Non_Preemptive FIFO_Within Priorities);

vvs

e Vlakno nemUze byt preruseno vlaknem vyssi priority kdykoli.
= muze vsak byt preruseno vldknem oSettujicim interrupt (v¢. casovace),
ale pak je fizeni vraceno plivodnimu vlaknu, i kdyz je k dispozici vlidkno
s vys3i prioritou
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Non-Preemptive Fixed Priority Dispatching

e Lze udélat kooperativni preempci delay 0.0

= jazyk definuje tzv. bounded error pokud se z akce chranéného objektu
vola potencidlné blokujici operace

*

* o o 0

*

select

accept

entry call

delay

vytvareni nebo aktivace vldkna (task)

voléni podprogramu, jehoz télo obsahuje potencialné blokujici operaci

= bounded error - specifikace jazyka vyjmenovava seznam nasledkii
chyby, mimalné obsahuje vyhozeni vyjimky Program_Error
= vyjimku tvofi chrdnéné objekty implementujici interrupt handlery - Ize
snadno identifikovat, protoze pouzivaji pragma Interrupt Handler
a/nebOpragma Attach Handler
== vlakno se nem{iZe uspat/prerusit uvniti chranéného objektu
— neni tieba délat ceiling priority
== jednodussiimplementace
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Earliest Deadline First Dispatching

® pragma Task Dispatching Policy (EDF_Across_Priorities);
musi byt pouzito dohromady s
pragma Locking_ Policy(Ceiling_Locking)
e Je-li systém naplanovatelny, pak jej Ize napladnovat pomoci EDF.
e Kazdd uloha ma pfifazeny termin dokonceni - deadline
= ve fronté jsou Ulohy sefazeny podle terminu dokonceni
= zfronty se odebira uloha s nejblizsim terminem
e Kombinace s prioritami
= vice front, odebird se z nejprioritnéjsi neprazdné
= aktivni priorita vldkna/ulohy neni uz pfimo odvozena od zakladni
priority
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Earliest Deadline First Dispatching

e Komplikovanéjsi koncept aktivni priority
= pokud néjaké vldkno B pracuje v chrdnéném objektu (tedy s ceiling
prioriton P) a vldkno A ma dfivéjsi termin, je vldkno A zafazeno do
fronty s prioritou vétsi nez P (existuje-li takova fronta)
= pokud nikdo nepracuje s chranénymi objekty, je vldkno A zafazeno do
fronty s prioritou Priority’ First
= vlakno A podédi aktivni prioritu fronty
e Dispatching points pro vldkno A pfi pouziti EDF
= zména terminu A
= zkrdceni terminu pro Ulohu B ve fronté s prioritou A, pokud novy termin
B je nastane dfive jako termin A
= pokud se objevi uloha ve fronté s prioritou vyssi nez A
e Problém s implementovatelnosti na béznych OS (pozndmka ve
specifikaci baliku v GNATu)
= implementovano napf. pro MARTE OS
(http://marte.unican.es/)


http://marte.unican.es/
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Earliest Deadline First Dispatching

package Ada.Dispatching.EDF is
subtype Deadline is Ada.Real Time.Time;
Default_Deadline : constant Deadline := Ada.Real Time.Time_ Last;

procedure Set_Deadline

8 (D : Deadline;

T : Ada.Task_Identification.Task_Id :=
10 Ada.Task_Identification.Current_ Task);
12 procedure Delay Until And_Set_Deadline

(Delay Until Time : Ada.Real Time.Time;
14 Deadline Offset : Ada.Real Time.Time_Span) ;
16 function Get_Deadline

(T : Ada.Task_Identification.Task_Id :=
18 Ada.Task_Identification.Current_Task)

return Deadline;

end Ada.Dispatching.EDF;
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Srovnani metod

e FIFO

= dobfe predpovéditelné chovani
e EDF

= nejlepsi vyuziti zdrojl

= pokud jsou dané terminy splnitelné, EDF je dokaze napldnovat
e Round-robin

= férové rozdélené zdrojli
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Razeni do front chranénych objektd

Problém blokovani prioritnich vidken méné dulezitymi pfi ¢ekani na
chranéném objektu.
Problém, pokud je sou¢asné otevienych (povolenych) vice variant v
rdmci select ... accept ...
= jazyk nespecifikuje poradi
pragma Queuing_Policy (Priority_Queuing);
Usporadani z pohledu volani jednoho entry: priority + FIFO
= vybird se z neprazdné fronty s nejvy3si prioritou
= mezi vlakny stejné priority se vybira FIFO podle poradi volani
Usporadani z pohledu soutéze mezi rliznymi entries a/nebo
otevienymi cestami select: textové pofadi + family entry index
= pokud je otevieno vice volani a volajici maji stejné priority, voli se podle
usporadani (textu) v definici (tyka se i pokud ve stejnou dobu vyexpiruji
select ... delay ...)-kvllijednoduchostia zajisténi determinismu

prioritu
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Zpozdéni vzbuzeni

e Vzbuzeni po pouZiti delay a delay until je nejdfive se
specifikovaném okamziku, ale mGze nastat i pozdéji
= zpozdéni se oznacuje jako lateness
e PouZiti delay a delay until md néjakou reziiiv pfipadé, ze se
fakticky neceka (tj. parametry vyusti v delay 0.0)

= rezie se promita do kédu v pripadé specifikace dispatching points
pomoci delay 0.0
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Zpozdéni vzbuzeni

e Priklad pro GNATforLEON http://polaris.dit.upm.es/
~ork/download/opm—-2.1.0.pd£f

e The implementation shall document the following metrics (only those
metrics that are significant in the context of the Ravenscar profile are
cited):

= An upper bound on the execution time, in processor clock cycles, of a
delay until statement whose requested value of the delay expression is
less than or equal to the value of Real Time.cClock atthe time of
executing the statement.

The measured value is equal to 740 processor clock cycles.


http://polaris.dit.upm.es/~ork/download/opm-2.1.0.pdf
http://polaris.dit.upm.es/~ork/download/opm-2.1.0.pdf
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Zpozdéni vzbuzeni

e Priklad pro GNATforLEON http://polaris.dit.upm.es/
~ork/download/opm—-2.1.0.pd£f

e The implementation shall document the following metrics (only those
metrics that are significant in the context of the Ravenscar profile are
cited):

= Anupper bound on the lateness of a delay until statement, in a situation where the value of
the requested expiration time is after the time the task begins executing the statement, the task
has sufficient priority to preempt the processor as soon as it becomes ready, and it does not need
to wait for any other execution resources. The upper bound is expressed as a function of the
difference between the requested expiration time and the clock value at the time the statement
begins execution. The lateness of a delay untilstatement is obtained by subtracting the
requested expiration time from the real time that the task resumes execution following this
statement.
The following measurements have been performed:

* Onetask + background task The delay until lateness upper bound for a call to a delay
until statement is 8051 clock cycles (161 us), using a 50 MHz system clock. This
lateness occurs when the time of the delay until coincides with a second boundary. It
must be noted that the clock interrupt occurs every second in the kernel tested.

If the time of the delay until statement does not coincide with a clock interrupt, the
lateness upper bound for the execution of a delay until statement is 7061 clock cycles
(141.2 ps).


http://polaris.dit.upm.es/~ork/download/opm-2.1.0.pdf
http://polaris.dit.upm.es/~ork/download/opm-2.1.0.pdf
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Zpozdéni vzbuzeni

e Priklad pro GNATforLEON http://polaris.dit.upm.es/
~ork/download/opm—-2.1.0.pd£f

e The implementation shall document the following metrics (only those
metrics that are significant in the context of the Ravenscar profile are
cited):

= Anupper bound on the lateness of a delay until statement, in a situation where the value of
the requested expiration time is after the time the task begins executing the statement, the task
has sufficient priority to preempt the processor as soon as it becomes ready, and it does not need
to wait for any other execution resources. The upper bound is expressed as a function of the
difference between the requested expiration time and the clock value at the time the statement
begins execution. The lateness of a delay untilstatement is obtained by subtracting the
requested expiration time from the real time that the task resumes execution following this
statement.
The following measurements have been performed:
o Ntasks + background task
The lateness of delay until for N tasks is 294825.84+7xN ps when the time of the
delay until coincides with a clock interrupt. Otherwise, it is 201.8 + 7 Nx pus.


http://polaris.dit.upm.es/~ork/download/opm-2.1.0.pdf
http://polaris.dit.upm.es/~ork/download/opm-2.1.0.pdf
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Hodiny realného ¢asu

e Ada.Real_Time — monotdnni hodiny s vysokym rozlienim
= Time - vyjadieni ¢asového okamziku
= Time_Span - vyjadfeni rozsahu trvéni/intevalu
= srovnani (minimalnich) pozadavkud na hodiny v Adé

Calendar Real_ Time
rozsah casu 500 let 50 let
rozsah intervalu 1 den + 1 hodina
pfesnost 20 ms 20 us

Rozsah Real Time muUZe byt mensi na platformach se slovem kratSim
jak32b.

with Ada.Real_Time; use Ada.Real_Time;

begin
4 T One : Time := Clock;
TS : Time_Span := To_Time Span(1.0);
6 T Two : Time := T One + TS;
delay until T Two;
8 delay To_Duration (TS);

end;
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Casovace udalosti

® Ada.Real_Time.Timing_ Events
e Vyuziti pro udalostmi fizené programovani bez vldken a komplikace
kédu pomoci delay

package Ada.Real Time.Timing Events is
type Timing_Event is tagged limited private;

type Timing Event_Handler
is access protected procedure (Event : in out Timing Event);

procedure Set_Handler
(Event : in out Timing_Event;
At_Time : Time;
Handler : Timing_ Event_Handler);

procedure Set_Handler
(Event : in out Timing_Event;
In_Time : Time_Span;
Handler : Timing_ Event_Handler);

function Current_Handler
(Event : Timing Event) return Timing Event_Handler;

procedure Cancel_Handler
(Event : in out Timing Event;

Cancelled : out Boolean);

function Time Of Event (Event : Timing Event) return Time;
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Casovace udalosti

® Timing Event
= tagovany typ — moznost rozsifeni o vlastni data
= privatni ne-abstraktni typ — nepotiebuje run-time dispatching
® Timing Event_Handler
= obdoba obsluhy preruseni
= ukazatel na access protected procedure
® Set_Handler
= varianta s absolutnim ¢asem
= varianta s relativnim ¢asem
= null misto ukazatele na proceduru vymaze ¢asovac (ekvivalent
Cancel_Handler)
= opakované volani pfepisuje budouci udalost
Spusténi udalosti
= co nejdfive poté, co uplyne specifikovany cas
= zdlvodu efektivity se obvykle povési na preruseni hodin < 10 ms
(obdobné jako osetiovani delay ve vldknech)
Nevyhoda: kdd béZi s prioritou Interrupt_Priority
= pro slozitéjsi a déle bézici ulohy je |épe pouzivat vldkna
= minéno jako lightweight mechanismus pro omezené platformy
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Casovace udalosti

protected Watchdog is
pragma Interrupt Priority (Interrupt Priority’Last);

entry Alarm Control;
procedure Call_1In;

private
procedure Timer (Event : in out Timing Event);
Alarm : Boolean := False;

end Watchdog;

Fifty Mil Event : aliased Timing Event;
TS : Time_Span := Milliseconds (50);
Set_Handler (Fifty Mil Event, TS, Timer’Access);

e Aplikace musi volat ca11_1n nejpozdéji 1x za 50 ms
e Alarm_Control UMOZnuje reagovat na vzniknuvsialarm

Zdroj: Burns & Wellings: Concurrent and Real-Time Programming in Ada
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Casovace udalosti

protected body Watchdog is
entry Alarm Control when Alarm is
begin
Alarm := False;
end Alarm_ Control;

procedure Timer (Event : in out Timing Event) is
begin

Alarm := True;

—— Note no use is made of the parameter in this example
end Timer;

procedure Call_in is
begin
Set_Handler (Fifty Mil Event, TS, Timer’Access);
—— This call to Set_Handler cancels the previous call
end Call_in;
end Watchdog;

Zdroj: Burns & Wellings: Concurrent and Real-Time Programming in Ada
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Odlehcena komunikace mezi vldkny

e Definice efektivnéjsich komunikac¢nich nastrojli nez jsou rendezvous
= nizkoUrovriovéjsi nastroje umoznuje efektivnéjsi implementaci
= problém Ady 83: vysokouroviiova abstrakce (rendezvous) se musela
pouzivat i pro implementaci nizkouronovych primitiv (typu semaford)
== inverze abstrakce
= feSeniv Adé 95:
* chranéné objekty
« synchronni fizeni vldken
# asynchronni fizeni vlaken
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Odlehcena komunikace mezi vlakny

e Synchronni komunikace mezi vldkny

package Ada.Synchronous_Task _Control is

type Suspension_Object is limited private;

4 procedure Set_True (S : in out Suspension_Object);
procedure Set_False (S : in out Suspension_Object) ;
6 function Current_State (S : Suspension_Object) return Boolean;

procedure Suspend Until True (S : in out Suspension_Object);

= ekvivalent wait/notify

= Set_True, Set_False, Current_Stat jSOU vzdjemné atomické a
neblokujici

= Suspend_Until_True pieklopi suspension object zpét na False
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Odlehcena komunikace mezi vlakny

e Asynchronni komunikace mezi vldkny

package Ada.Asynchronous_Task_Control is

pragma Unimplemented Unit;

4 procedure Hold (T : Ada.Task Identification.Task_Id);
procedure Continue (T : Ada.Task_Identification.Task_Id);
6 function Is_Held (T : Ada.Task_Identification.Task_Id) return Boolpan;

8| end Ada.Asynchronous_Task_Control;

= umoznuje zasuspendovat jiné vldkno - potencidlné nebezpecné
= koncept idle task priority
= suspendovani se provadi pomoci snizeni priority pod idle task priority
+ volani Hold na vlakno fizené EDF jej docasné vylou¢i z EDF
« dispatching points odpovidaji planovaci, kterym jsou vldkna v daném
okamziku fizena
+ fesiproblém, aby se vldkno nezasuspednovalo uvnitf chrdnéného objektu
(nejsou v ném dispatching points)
+ pokud je zavoldn accept zasuspendovaného vldkna, je vykonan, protoze
podédi prioritu volajiciho
+ pokud je vldkno blokovano uvnitf chrdnéného objektu v ¢ekani na
otevieni straze entry, je uvolnéno, pokud je se straz otevre a vlakno je
jediné ve fronté
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Moznosti omezeni

e pragma Restrictions — kontrolované pred béhem programu

No_Task_Hierarchy All (non-environment) tasks only depend directly on the
environment task.

No_Nested_Finalization Objects with controlled parts, and access types that
designate such objects, are declared only at library level.

No_Abort_Statement There are no abort statements.

No_Terminate_Alternatives There are no select statements with terminate
alternatives.

No_Task_Allocators There are no allocators for task types or types containing task
subcomponents.

No_Implicit_Heap_Allocation There are no operations that implicitly require heap
storage allocation to be performed by the implementation. For
example, the concatenation of two strings usually requires space to
be allocated on the heap to contain the result.
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&reény projekt

Moznosti omezeni

e pragma Restrictions — kontrolované pred béhem programu

No_Dynamic_Priorities There is no use of dynamic priorities.

No_Dynamic_Attachments There are no calls to any of the operations defined in
package Interrupts, e.g. Attach Handler.

No_Local_Protected_Objects Protected objects are only declared at the library level.

No_Local_Timing_Events Timing events are only declared at the library level.

No_Protected_Type_Allocators There are no allocators for protected types or types
containing protected subcomponents.

No_Relative_Delay There are no relative delay statements (i.e. delay).

No_Requeue_Statements There are no requeue statements.

No_Select_Statements There are no select statements.

No_Specific_Termination_Handlers There are no calls to the specific handler routines
in the task termination package.

Simple_Barriers The boolean expression in an entry barrier is either a static boolean

expression or a boolean component of the enclosing protected
object (e.g. a simple boolean variable).
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&reény projekt

Moznosti omezeni

e pragma Restrictions — nedefinované misto kontroly

Max_Select_Alternatives Specifies the maximum number of alternatives in a select
statement.

Max_Task_Entries Specifies the maximum number of entries per task. The maximum
number of entries for each task type (including those with entry
families) must be determinable at compile-time. A value of zero
indicates that no rendezvous is possible.

Max_Protected_Entries Specifies the maximum number of entries per protected type.
The maximum number of entries for each protected type (including
those with entry families) must be determinable at compile-time.
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Moznosti omezeni

pragma Restrictions — kontrola za béhu

No_Task_Termination All tasks are non-terminating. It is implementation defined
what happens if a task terminates - but any fall-back handler must
be executed as the first task terminates.

Max_Storage_At_Blocking Specifies the maximum portion (in storage elements) of a
task’s storage size that can be retained by a blocked task. If a check
fails, Storage Error is raised at the point where the respective
construct is elaborated.

Max_Asynchronous_Select_Nesting Specifies the maximum dynamic nesting level of
asynchronous select statements. A value of zero prevents the use of
any such statement. If a check fails, Storage Error is raised as above.

Max_Tasks Specifies the maximum number of tasks, excluding the
environment task, that are allowed to exist over the lifetime of a
partition. A zero value prevents tasks from being created. If a check
fails, Storage Error is raised as above.

Max_Entry_Queue_Length This defines the maximum number of calls queued on an
entry. Violation will cause Program Error to be raised at the point of
call.

&recny projek
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Ravenscar

pragma Profile (Ravenscar);

pragma Task Dispatching Policy (FIFO_Within_ Priorities);
pragma Locking Policy(Ceiling_ Locking);

pragma Detect_Blocking;

pragma Restrictions(

No_Abort_ Statements,

No_Dynamic_Attachment,
No_Dynamic_Priorities,

No_Implicit_Heap Allocations,

No_Local_ Protected _Objects,
No_Local_Timing_ Events,
No_Protected _Type Allocators,

No_Relative Delay,

No_Requeue_Statements,

No_Select_Statements,
No_Specific_Termination_Handlers,

No_Task _Allocators,

No_Task_Hierarchy,

No_Task Termination,

Simple_Barriers,

Max_Entry Queue_Length => 1,

Max_Protected Entries => 1,
Max_Task_Entries => 0,

No_Dependence => Ada.Asynchronous_Task_Control,
No_Dependence => Ada.Calendar,
No_Dependence => Ada.Execution_Time.Group_Budget,
No_Dependence => Ada.Execution_Time.Timers,
No_Dependence => Ada.Task_Attributes);
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Ravenscar

Nesmi byt hierarchie vlaken
= vlakna se musi byt deklarovana na urovni knihoven, nikoli z hlavniho
vlakna
Zékaz rendezvous
= vlakna se musi synchronizovat pres chranéné objekty
Predavani dat
= atomické proménné
= chrédnéné objekty
= vyuziti suspension objects
Ada.Synchronous_Task_Control.Suspend Until_True(S);

Ada.Synchronous_Task_Control.Set_True (Periodic.S);
Omezeni na nejvyse jedno entry per chranény objekt/typ
= kombinace protected type a suspension object
Pouze jedno vldkno smi ¢ekat ve vnitini slupce entry
= separatni entries pro rizna vldkna
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Ravenscar - priklady

Periodicka uloha

task type Periodicka (Prio : System.Priority; Cyklus
pragma Priority (Prio);
end Periodicka;

task body Periodicka is
Dalsi_Cas : Ada.Real Time.Time;
Interval : constant Ada.Real Time.Time_Span
Ada.Real_ Time.Microseconds (Cyklus) ;
begin
Dalsi_Cas := Ada.Real_Time.Clock + Interval;
loop
-— neco
delay until Dalsi_Cas;
Dalsi_Cas := Dalsi_Cas + Interval;
end loop;
end Periodicka;

Positive) is




Omezujici profily
O0000e

Ravenscar - priklady

e Transformace vice entries — 2 vldkna sbiraji informace ze dvou sond,
jedno vldkno je cte

protected Probe_ Protector is

2 entry Write (D : in Data_Type; Probe_ID : in Natural)
when not Data_Ready;
4 entry Read (DA : out Data_ Type Array)

when Data_Ready;
end Probe_ Protector;

o

= vice entries per chrdnény objekt
= ne-jednoducha podminka ve strazi

# |ze spravit snadno druhym ptiznakem s opa¢nym vyznamem
= potencidlné 2 vldkna ¢ekajici ve write entry

Zdroj: M. Ben-Ari, Ada for Software Engieneers, 2nd ed. for Ada 2005
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O0000e

Ravenscar - priklady

e Ravenscar verze
= pouzijeme kombinaci chrénéného objektu a suspension objektu pro
kazdou sondu

protected Probe_Protector_Ravenscar is
2 type Data_Type Array is array(0..1) of Data_ Type;
type SO_Type is

end Probe_Protector_Ravenscar;
protected body Probe_ Protector_ Ravenscar is

entry Read (Data : out Data_Type_ Array)

14 when Data_Ready is
begin
16 DA := ...
for I in SO_Type’Range loop
18 Ada.Synchronous_Task_Control.Set_True(S(I));
end loop;
20 end Read;

22| end Probe_Protector_Ravenscar;

4 array (Data_Type_Array’Range) of Ada.Synchronous_Task_Control.Suspension_Obje
6 procedure Write (D : in Data Type; Probe_ID : in Natural);

entry Read (DA : out Data_ Type Array)
8 when Data_Ready;

Zdroj: M. Ben-Ari, Ada for Software Engieneers, 2nd ed. for Ada 2005



Omezujici profily
O0000e

Ravenscar - priklady

e Ravenscar verze

= zapisujici vldkna se zastavuji na suspension objektu

task body Probe_Collector (ID: Probe_ ID) is
begin
Ada.Synchronous_Task_Control.Set_True(S(ID));
loop
Ada.Synchronous_Task_Control.Suspend Until_True (S (ID)
delay until Next;

Probe_Protector Ravenscar.Write (D, ID);
Next := Next + Interval;
end loop;
end Probe_Collector;

Zdroj: M. Ben-Ari, Ada for Software Engieneers, 2nd ed. for Ada 2005
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Zavérecny projekt

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



Zavérecny projekt
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Zavérecny projekt: Java

Vlaknova paralelizace fesice systém( s omezujicimi podminkami: Choco
e http://www.emn.fr/z-info/choco-solver/

e existuje distribuovana verze DisCHOCO
http://www.lirmm.fr/coconut/dischoco/

e Redouane Ezzahir Christian Bessiere Mustapha Belaissaoui and
El Houssine Bouyakhf: DisChoco: A platform for distributed constraint
programming, DCR'07 Proceedings, 16-27.
http://liawww.epfl.ch/Publications/Archive/
DCRO7Proceedings.pdf


http://www.emn.fr/z-info/choco-solver/
http://www.lirmm.fr/coconut/dischoco/
http://liawww.epfl.ch/Publications/Archive/DCR07Proceedings.pdf
http://liawww.epfl.ch/Publications/Archive/DCR07Proceedings.pdf

Zavérecny projekt
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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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