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HISTORIA I WERSJE ADY

Cechy charakterystyczne wersiji:

- Obstuga wyjatkow

- Pakiety

- Prywatne typy

- Bardzo silne wyrdznione typy liczbowe

- Catkowicie statyczny jezyk (brak rozszerzen typow, brak parametrow w
procedurach, brak polimorfizmow dziatajgcych w programie itd.)
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HISTORIA I WERSJE ADY

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION
INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFORMATION TECHNOLOGY -- PROGRAMMING LANGUAGES -- ADA
[Revision of first edition (ISO 8652:1987)]

ADA REFERENCE MANUAL

Language and Standard Libraries

Version 6.0
21 December 1994

Cechy charakterystyczne wersiji:

. C L ] | ]
r]r()r1IC)r]EB ()t)IEBP(t)/ This copyright is assigned to the U.S. Government. All rights reserved.
F1|63r21r(:r1|(:2:r163 t)lt)ll()t(El(l This document may be copied, in whole or in part, in any form or by any

means, as is or with alterations, provided that (1) alterations are clearly

ObjeCt Oriented prog raming marked as alterations and (2) this copyright notice is included unmodified in
any copy. Compiled copies of standard library units and examples need not
- = 4 E s 2 A contain this copyright notice so long as the notice is included in all copies
Polimorfizmow | dziedziczen of source code and documentation.
7 [} 7
Taskow | typow generycznych

Pierwszy na swiecie zestandaryzowany jezyk obiektowy

Copyright (C) 1992,1993,1994,1995 Intermetrics, Inc.
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HISTORIA | WERSJE ADY

Cechy charakterystyczne wersiji:

- Interfejsy (enkapsulacija)

- Kontenery (nie do konca dopracowane)

- List, wektorow, Map, setow.

- Poprawa funkcjonalnosci (taskow i podejscia obiektowego)
- Podniesienie poziomu abstrakcji
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HISTORIA I WERSJE ADY

Cechy charakterystyczne wersiji:

- Programowanie przez kontrakt

- Wysoko poziomowe iteratory dla kontenerow
- Nowe wyrazenia warunkowe

- Nowe wyrazenia ilosciowe
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HISTORIA I WERSJE ADY

Map/Reduce Iterators (202X)

-~ A reduction expression to calculate the sum of elements of an array
Result : Integer :x [for Element of Arr => Eluent]’leduce("#', ) H

-~ A reduction expression to create an unbounded string
-- containing the alphabet

Alphabet : Unbounded_string
= [for Letter in "A’ .. 'z’ ., Letter]’Reduce(“&”, Null_Unbounded_String, &<
=~ A reduction expression to determine how many
-~ people in a database are 36-something
¢ constant Natural
i= [for P of Personnel => (if Age(P) > 30 then 1 else ©)]”Reduce(“s”, Q);

Meetup Gdansk 08.10.2019




NARZEDZIA BIBLIOTEKI FORA

https://www.adaic.org

https://www.adacore.com/download

http://getadanow.com

http://rosettacode.org/wiki/Category:Ada

https://stackoverflow.com/questions/tagged/ada

https://github.com/AdaCore

https://qgithub.com/AdaCore/Ada Drivers Library

https://www.makewithada.org

https://twitter.com/adaprogrammers

https://learn.adacore.com
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Standardowa struktura kodu w pliku zrodtowym - ADA

learn.adb

1 with Ada.Text_I0; use Ada.Text_IO;
2

3 procedure Learn 1is

4

5 begin

6 Put_Line ("Good Morning");

7

8

end Learn;

e [

Console Output:
$ gprbuild -q -P main -gnatwa
$ ./learn

Good Morning

Meetup Gdansk 08.10.2019



AEES (G
FeEa BOllATE e AR

learn.adb

warning:
warning:
warning:
warning:

warning:
warning:
warning:
warning:
warning:
warning:
warning:

1 with Ada.Text_I0; use Ada.Text_IO;
2
3 procedure Learn is
4
5 type BYTE is mod 2**8; -- 8 bit
6
7 tmp : Integer; -- 32 bit
8 tmp_1l, tmp_2, tmp_3 : Integer := 10;
9
10 tmp_4 : constant Integer := 2#1111_0101_0000_0001#;
11
12 tmp_5, tmp_6 : Integer := 1_100_000;
13 tmp_7 : Short_Integer := 16#7FCD#; --16 bit
14
15 +tmp_8 : BYTE := -127; Console Output:
16
17 text : Character := 'X'; learn.adb:7:01:
18 learn.adb:8:01:
19 flag : Boolean := TRUE; learn.adb:8:08:
20 learn.adb:8:15:
21 begin learn.adb:10:01:
22 Put_Line ("Good Morning") learn.adb:12:01:
23 learn.adb:12:08:
24 end Learn; learn.adb:13:01:
learn.adb:15:01:
learn.adb:17:01:
learn.adb:19:01:
$ ./learn

Meetup Gdansk 08.10.2019

Good Morning

$ gprbuild -q -P main -gnatwa

variable
variable
variable
variable

constant
variable
variable
variable
variable
variable
variable

"tmp" is never read and never assigned

"tmp_1" is not referenced
"tmp_2" is not referenced
"tmp_3" 1is not referenced
"tmp_4" is not referenced
"tmp_5" 1is not referenced
"tmp_6" is not referenced
"tmp_7" 1is not referenced
"tmp_8" is not referenced

"text" is not referenced
"flag" is not referenced



Ve B SHEY @iy
Floating point & records - ADA

learn.adb

with Ada.Text_I0; use Ada.Text_IO;

procedure Learn 1is

--Fixed point

type Temp_t is delta 0.0001 range -1.0 ..
type Voltage_t is delta 0.01 digits 5;

-- Floating point

type Value_t is digits 3 range 0.0 ..

tmp_1 : Temp_t := -0.67;
tmp_2 : Voltage_t := 123.71;
tmp_3 : Value_t := 9.91;

begin
Put_Line ("Value");
Put_Line (tmp_1'Image);
Put_Line (tmp_2'Image);
Put_Line (tmp_3'Image);

end Learn;

Console Qutput:

1.0;

10.0F1;

$ gprbuild -q -P main -gnatwa

learn.adb:11:01:

learn.adb:11:20:

learn.adb:12:01:

learn.adb:13:01:
$ ./learn

Value

-0.6700

123.71

9.91E+00

warning: "tmp_1" is not modified, could be declared constant
warning: static fixed-point value is not a multiple of Small
warning: "tmp_2" is not modified, could be declared constant
warning: "tmp_3" is not modified, could be declared constant

Meetup Gdansk 08.10.2019
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Floating point & records - ADA

learn.adb

Ooco~NOUTPA, WN R

with Ada.Text_IO; use Ada.Text_IO;

procedure Learn 1is

type d_float is delta 0.01 digits 3;
type my_array is array (0 .. 16) of Integer;

type number_struct 1is
record
tmp : d_float := -9.99;

tmp_1 : my_array := (others => 7);

end record;

type number_t is new number_struct;

humber : number_t;
begin

Put_Line ("Values:");

Put_Line (Cnhumber.tmp_1(1)'Image);
Put_Line (nhumber.tmp_1(16)'Image);

Put_Line (nhumber.tmp'Image);
number.tmp := 0.00;
Put_Line (nhumber.tmp'Image);
number.tmp := 0.01;
Put_Line (nhumber.tmp'Image);
number.tmp := 9.99;
Put_Line (nhumber.tmp'Image);

end Learn;

Console Output:

$ gprbuild -q -P main -gnatwa

$ ./learn
Values:
7
7
-9.99
0.00
0.01
9.99
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Arrays - ADA

learn.adb

1 with Ada.Text_I0; use Ada.Text_IO;
procedure Learn 1is

2
3
4
5 tmp : constant array (@ .. 3) of Integer := (1, 2, 3, 4);
6 tmp_1l : array (1 .. 4, 0 .. 16) of Short_Integer;
7
8
9

element : Integer := 0;
Console Output:
10 begin $ gprbuild -q -P main -gnatwa
11 element := tmp'Last; learn.adb:6:01: warning: variable "tmp_1" is never read and never assigned
$ ./learn
12 Value of last element:
13 Put_Line ("Value of last element:"); 3 ’
14 Put_Line (element'Image); Value of first element:
15 1)
16 element := tmp'First; Value of last element:
17 Put_Line ("Value of first element:"); 4
18 Put_Line (element'Image); Value of first element:
19 L
20 element := tmp(tmp'Last);
21 Put_Line ("Value of last element:");
22 Put_Line (element'Image);
23
24 element := tmp(tmp'First);
25 Put_Line ("Value of first element:");
26 Put_Line (element'Image);
27

28 end Learn;
Meetup Gdarsk 08.10.2019
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Arrays - ADA

learn.adb

1 with Ada.Text_I0; use Ada.Text_IO;
procedure Learn 1is

tmp_1 : array (@ .. 16) of Integer := (1, 2, 3, 4, others => 0);

begin Console Output:
$ gprbuild -q -P main -gnatwa

learn.adb:5:01: warning: variable "tmp" is not referenced
$ ./learn

Values of before:

Put_Line ("Values of before:");
Put_Line (tmp_1(13)'Image);

Put_Line (tmp_1(14)'Image); 0
Put_Line (tmp_1(15)'Image); )
Put_Line (tmp_1(16)"'Image); 0

)

tmp_1(13 .. 16) := tmp_1(0 .. 3); Values of after:

Put_Line ("Values of after:");
Put_Line (tmp_1(13)'Image);
Put_Line (tmp_1(14)'Image);

NRPRRRPRPRRPRRRRR
VWO NOUPAWNREPOWONOOUTA WN
P WN PR

21 Put_Line (tmp_1(15)'Image);
22 Put_Line (tmp_1(16)'Image);
23

24 end Learn;

Meetup Gdarsk 08.10.2019
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Regs/bit field- ADA
Direct access to memory - ADA

learn.adb

with Ada.Text_I0; use Ada.Text_IO;

procedure Learn is

record

1

2

3

4

5 type dtc_t 1is
6

7 tmp_1 : Boolean;
8

9

tmp_2 : Natural range 0 .. 3; Console Qutput:
: N 1 range 0 .. 2; . .
- endtrﬂgggrd; atural range ’ $ gprbuild -q -P main -gnatwa
11 $ ./learn
12 for dtc_t use Values:
13 record
14 tmp_1 at @ range 0 .. 0; TRUE
15 tmp_2 at @ range 1 .. 4; @
16 tmp_3 at @ range 5 .. 7; 0
17 end record; -
18 dtc : dtc_t; Values:
19 TRUE
20 begin 2
21 dtc.tmp_1 := TRUE; 0
22
23 Put_Line (dtc.tmp_1"Image);
24 Put_Line (dtc.tmp_2'Image);
25 Put_Line (dtc.tmp_3'"Image);
26
27 dtc.tmp_2 := 2#0010#;
28
29 Put_Line (dtc.tmp_1'Image);
30 Put_Line (dtc.tmp_2'Image);
31 Put_Line (dtc.tmp_3"Image);

32 end Learn; Meetup Gdarisk 08.10.2019
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Discriminated types & Variant records - ADA

learn.adb

1 with Ada.Text_IO; use Ada.Text_IO;
procedure Learn is
type ecu_type_t is (Engine, Hud, Radio);

type dtc_t (ecu_type : ecu_type_t) is
record
dtc_id : Integer;
dtc_info : string(l .. 15);
case ecu_type 1is
when Engine =>
fatal_dtc_code : Long_Integer;
when Hud =>
mid_dtc_code : Integer;
flag : Boolean;
when Radio =>
on_off : Boolean;
end case;
20 end record;

RPRRPRRPRRPRRRER
WO NOUPAWNRPOWOWONOUTIAWN

22 my_dtc_engine : dtc_t(Engine);
23 my_dtc_hud : dtc_t(Hud);
24 my_dtc_radio : dtc_t(Radio);

25

26 begin

27 my_dtc_engine.fatal_dtc_code := 99999;

28 my_dtc_hud.mid_dtc_code := 12345;

29 my_dtc_radio.on_off := TRUE;

30

31 Put_Line ("Values:");

32 Put_Line (my_dtc_engine.fatal_dtc_code'Image);
33 Put_Line (my_dtc_hud.mid_dtc_code'Image);
34 Put_Line (my_dtc_radio.on_off'Image);

35

36 end Learn;

Console Output:
$ gprbuild -q -P main -gnatwa
$ ./learn

Values:

99999

12345

TRUE
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Discriminated types & Variant records - ADA

learn.adb

with Ada.Text_IO; use Ada.Text_IO;

procedure Learn is

record
Nbr_dtc : Integer;
dtc : string (1 .. Max_size);

1
2
3
4
5 type dtc_log_t (Max_size : Integer) 1is
6
7
8
9 end record;

10

11 dtc_log : dtc_log_t(100);

12

13 begin

14

15 dtc_log.dtc(97) :="W';

16

17 Put_Line ("Values:");

18 Put_Line (dtc_log.dtc(97)'Image);
19

20 end Learn;

oo |

Console Output:
$ gprbuild -q -P main -gnatwa
$ ./learn

Values:

'Wl
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ADAYVS C/C++

Eedcsiype (polnters) vl

learn.adb

1 with Ada.Text_IO; use Ada.Text_IO;

procedure Learn 1is

2
3
4
5 type Tab_t is array (@ .. 15) of Integer;
6 type Tab_access_t 1is access all Tab_t;
7
8
9

Tab_1 : aliased Tab_t := (others => 2);
Tab_2 : aliased Tab_t := (others => 7);

10 Tab_1_access : Tab_access_t;
11 Tab_2_access : Tab_access_t;
12 |

13 begin

14 Tab_1_access := Tab_1"Access;
15 Tab_2_access := Tab_2'Access;
16

17 Put_Line ("Value");

18 Put_Line (Tab_1(7)'Image);

19 Put_Line (Tab_2(7)'Image);

20

21 Tab_1_access.all := Tab_2_access.all;
22

23 Put_Line ("Value");

24 Put_Line (Tab_1(7)'Image);

25 Put_Line (Tab_2(7)'Image);

26

27 end Learn;

Console Qutput:

$ gprbuild -q -P main -gnatwa

$ ./learn
Value
2
4
Value
7
7
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Access type (pointers) - ADA

learn.adb

1 with Ada.Text_IO; use Ada.Text_IO;
procedure Learn 1is
type Tab_t is array (0 ..
Tab_1
Tab_2

10 Tab_1_access
11 Tab_2_access

: Tab_access_t;
: Tab_access_t;

12

13 begin

14 Tab_1_access := Tab_1'Access;
15 Tab_2_access := Tab_2'Access;
16

17 Put_Line ("Value");

18 Put_Line (Tab_1(7)'Image);

19 Put_Line (Tab_2(7)'Image);

20

21 Tab_1_access(7) := 8;

22 Tab_2_access(7) := 9;

23

24 Put_Line ("Value");

25 Put_Line (Tab_1(7)'Image);

26 Put_Line (Tab_1(6)'Image);

27 Put_Line (Tab_2(7)'Image);

28 Put_Line (Tab_2(6)'Image);

29

30 end Learn;

2

3

4

5 15) of Integer;
6 type Tab_access_t is access all Tab_t;
7

8

9

: aliased Tab_t := (others => 2);
: aliased Tab_t := (others => 7);

Console Output:

$ gprbuild -q -P main -gnatwa
$ ./learn

Value
2
7
Value
8

2
9
/
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ADAVS C/C++
Typing - C

main.c

#include <stdio.h>
typedef int All_Numbers;

AL1_Numbers Number = 11;
int Int_data = 20;

int main()

{

1
2
3
4
5
6
14
8
9

Number = Int_data;

("Today is \n\r");
("%d", Number);
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Strong typing - ADA

learn.adb

1 with Ada.Text_IO; use Ada.Text_IO;

2

3 procedure Learn 1is

4

5 type AL1_Numbers is new Integer range 10 .. 56;
6

7 Number : Al1l_Numbers := 11;

8 Int : Integer := 20;

9
10 begin
11
12 Number := Int;
13
14 Put_Line ("Today 1is");
15 Ada.Text_I0.Put_Line (Number'Image);
16

17 end Learn;

e |

Console Qutput:
$ gprbuild -q -P main -gnatwa
learn.adb:12:14: expected type "All_Numbers" defined at line 5
learn.adb:12:14: found type "Standard.Integer"
gprbuild: *** compilation phase failed
Build failed...

Meetup Gdansk 08.10.2019
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Types & Subtypes

learn.adb

1 with Ada.Text_I0; use Ada.Text_IO;
procedure Learn is

2

3

4

5 type All_Week is (Monday, Tuesday, Wednesday, Thursday, Friday,
6 Saturday, Sunday);

7 subtype Week is All_Week range Monday .. Friday;

8 subtype Weekend is All_Week range Saturday .. Sunday;

9

10 Working_Day : constant Week := Sunday;

11 Free_Day : constant Weekend := Monday;

12

13

14 begin

15

16 Put_Line ("Today 1is");

17 Ada.Text_I0.Put_Line (Working_Day'Image);
18 Ada.Text_IO0.Put_Line (Free_Day'Image);

19

20 end Learn;

I

Console OQutput:

$ gprbuild -q -P main -gnatwa
learn.adb:10:35: warning: value not in range of type "Week" defined at 1ine 7
learn.adb:10:35: warning: "Constraint_Error" will be raised at run time
learn.adb:11:35: warning: value not in range of type "Weekend" defined at line 8
learn.adb:11:35: warning: "Constraint_Error" will be raised at run time

$ ./learn

raised CONSTRAINT_ERROR : learn.adb:10 range check failed Meetup Gdarisk 08.10.2019



AR (G
Types & Subtypes

learn.adb

1 with Ada.Text_IO; use Ada.Text_IO;

2

3 procedure Learn is

4

5 type Al1l_Week is (Monday, Tuesday, Wednesday, Thursday, Friday,
6 Saturday, Sunday);

7 subtype Week is All_Week range Monday .. Friday;

8 subtype Weekend is All_Week range Saturday .. Sunday;
9

10 Working_Day : constant Week := Monday;

11 Free_Day : constant Weekend := Sunday;

12

13

14 begin

15

16 Put_Line ("Today is");

17 Ada.Text_I0.Put_Line (Working_Day'Image);

18 Ada.Text_I0.Put_Line (Free_Day'Image);

19

20 end Learn;

(oo

Console Output:
$ gprbuild -q -P main -gnatwa

$ ./learn
Today 1is

MONDAY
SUNDAY
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ADAVS C/C++
Casting

learn.adb

with Ada.Text_IO0; use Ada.Text_IO;
procedure Learn 1is

1
2
3
4
5 tmp_1l : Integer := 100;

6 tmp_2 : Short_Integer := 24;
7

8

9

10

begin
tmp_1 := tmp_2;
11
12 Put_Line ("Values:");
13 Put_Line (tmp_1'Image);
14

15 end Learn;

(oo L

Console Qutput:

$ gprbuild -gq -P main -gnatwa
learn.adb:10:13: expected type "Standard.Integer"”
learn.adb:10:13: found type "Standard.Short_Integer"
gprbuild: *** compilation phase failed
Build failed...
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ADAYVS C/C++

learn.adb

Casting

with Ada.Text_I0; use Ada.Text_IO;

procedure Learn is

1

2

3

4

5 tmp_1l : Integer := 100;

6 tmp_2 : Short_Integer := 24;
7

8

9

begin
10 tmp_1 := Integer (tmp_2);
11
12 Put_Line ("Values:");
13 Put_Line (tmp_1'Image);
14

15 end Learn;

I

Console Qutput:
$ gprbuild -q -P main -gnatwa

learn.adb:6:01: warning: "tmp_2" is not modified, could be declared constant

$ ./learn
Values:
24
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learn.adb

1

Ooo~NOUT A WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

with Ada.Text_IO; use Ada.Text_IO;
procedure Learn is

tmp_1 : Integer := 100;
tmp_2 : Short_Integer := 24;

begin
Put_Line ("Values:");

for tmp_1 in 1 .. 3 loop
if Integer (tmp_2) > tmp_1 then

tmp_2 := 2;

elsif 30 > tmp_1 then
tmp_2 := 10;

else
tmp_2 := 1;

end if;

Put_Line (tmp_1'Image);
Put_Line (tmp_2'Image);
end loop;

Put_Line ("Values:");

for tmp_2 in reverse 1 .. 3 loop
Put_Line (tmp_2'Image);

end loop;

Put_Line ("Values:");
case tmp_2 is
when 1 => tmp_1 := 0;
when 2 .. 5 => tmp_1 :=5;
when 24 | 28 | 30 => tmp_1 :=6;
when 34 | 36 => null;
when others => tmp_1 := 99;
end case;

Put_Line (tmp_1'Image);

end Learn;

ADAYVS C/C++
f & case & for

Console Output:
$ gprbuild -q -P main -gnatwa

learn.adb:14:16: warning: condition can only be False if invalid values present

learn.adb:14:16: warning: condition is always True
$ ./learn

Values:

1

2

Values:
5
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ADAYVS C/C++
While & exit

learn.adb
1 with Ada.Text_IO; use Ada.Text_IO;
2
3 procedure Learn 1is
4
S5 tmp_1l : Integer := 1;
6 tmp_2 : Short_Integer := Z;
7
8 begin
9
10 Put_Line ("Values:");
11 while tmp_2 < 5 loop
12 1f Integer (tmp_2) > tmp_1 then
13 tmp_2 = 5; Console Output:
14 elsif 30 > tmp_1 then ¢ gprbuild -q -P main -gnatwa
15 tmp_2 := 10; learn.adb:5:01: warning: "tmp_1" is not modified, could be declared constant
16 else $ ./learn
17 tmp_2 := 1; Values:
18 exit; é
19 end if; End:
20
21 Put_Line (tmp_1'Image);
22 Put_Line (tmp_2'Image);
23 end loop;
24
25 Put_Line ("End:");
26
27 end Learn;
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Procedure & function & overloading & Interrupt handlers

learn.adb

1 with Ada.Text_IO; use Ada.Text_IO;

2

3 type Int_t is new Integer;

4 type pInt_t is access Int_t;

5

6 --Deklaracja

7 procedure test_procedure(value : in Int_t); -- wartosc

8 procedure test_procedure(value : in out pInt_t); -- wskaznik
9 procedure test_procedure(value : in out Int_t); -- referencja
10

11 function test_function (value : in Int_t) return Int_t;

12

13

14 --Definicja
15 --Funkcja
16 function test_function (value : in Int_t) return Int_t is

17 ret : Int_t;

18 begin

19

20 return ret;

21 end test_function;

22

23 --Procedura

24 procedure test_procedure(value : in Int_t) 1is
25 |

26 begin

27 Put_Line ("Value: value'Image");
28

29 end test_procedure; Meetup Gdarisk 08.10.2019
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Pliki - ADA

Plik nagtdwkowy (plik specyfikac) - .ads

W tym pliku umieszczamy deklaracje zmiennych, typow, podprogramow,
interfejsy.

Plik zrodta (plik implementac)i) -.adb

W tym pliku umieszczamy ciata funkgjl, procedur.

Trzeba takze pamietac, ze jesli nie uzywamy kontenerdow ,,package’.
Stworzona procedura w pliku implementacji musi miec¢ tg sama nazwe jak

Slik.
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Package & private

-- Interface of CrcPkg
package CrcPkg 1is

type My_array is private;

procedure Crc_Sum_Up(input_data : in My_array;
out_sum : out Integer);
private
type My_array is array(Integer range <>) of Integer;
end CrcPkg;

-- Implementation of CrcPkg|
package body CrcPkg is
procedure Crc_Sum_Up(input_data : in My_array;

out_sum : out Integer) 1is
total : Integer;
begin
total := 0;

for 1dx in input_data'FIRST .. input_data'LAST loop
total := total + input_data(idx);
end loop;

out_sum := total;
end Crc_Sum_Up;
end CrcPkg;
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ADAYVS C/C++

-- Interface of CrcPkg
generic
type My_array is array(Integer range <>) of Integer;

package CrcPkg is
procedure Crc_Sum_Up(input_data : in My_array;
out_sum : out Integer);
end CrcPkg;

-- Implementation of CrcPkg
package body CrcPkg is
procedure Crc_Sum_Up(input_data : in My_array;

out_sum : out Integer) is
total : Integer;
begin
total := 0;

for idx in input_data'FIRST .. input_data'LAST loop
total := total + input_data(idx);
end loop;

out_sum := total;
end Crc_Sum_Up;
end CrcPkg;

Generic ,,typy/obiekty/podprogramy/wartosci’” - ADA
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ADAYVS C/C++

Generic ,,typy/obiekty/podprogramy/wartosci’” - ADA

1 with Ada.Text_I0, CrcPkg;
2 use Ada.Text_IO;

3

4 procedure Learn 1is

5

6 ret_val_1l : Integer := 0;

7 ret_val_2 : Integer := 0;

8

9 test_array_1 : My_array(l..15);

10 test_array_2 : My_array(15..999);

11

12 package New_fun_1 is new CrcPkg(test_array_1l, ret_val_l);
13 use New_fun_1;

14 package New_fun_2 is new CrcPkg(test_array_2, ret_val_l);
15 use New_fun_2;

16

17 begin

18

19 CrcPkg(Intl, Int2); -- Uses New_fun_1.CrcPkg
20 CrcPkg(My_Intl, My_Int2); -- Uses New_fun_2.CrcPkg
21 New_fun_1.CrcPkg(Intl, Int2);

22 New_fun_2.CrcPkg(My_Intl, My_Int2);

23

24 end Learn;
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ADAYVS C/C++

Exceptions
12
13 begin
14 tmp_1 := test_function(l);
15 exception
16 when overflow => reset := 1;
17 when others => raise;
18 end;
19

20

» Jakie btedy jak przepemnienie bufora, btedy
pamieci dereferencja null jest traktowane jako
wy|atek

» Kazdy wyjatek moze zostac obstuzony
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Asserts

learn.adb

1 with Ada.Text_I0, Ada.Assertions;
2 use Ada.Text_IO, Ada.Assertions;

4 procedure Learn 1is

5

6 subtype Alphabet is Character range 'A" .. 'Z';

7

8 begin

9 Assert('Z' = Alphabet'First, "Assert works");

10

11 Put_Line ("Learning Ada from " & Alphabet'First & " to " & Alphabet'Last);
12

13 end Learn;

I

Console OQutput:
$ gprbuild -q -P main -gnatwa
learn.adb:9:15: warning: condition is always False
$ ./learn
raised SYSTEM.ASSERTIONS.ASSERT_FAILURE : Assert works
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Design by contracts
Pre & post conditions

learn.adb

with Ada.Text_IO;
use Ada.Text_IO;
with Ada.Numerics.Elementary_Functions;

pragma Assertion_Policy (Pre => Check,

1

2

3

4

5 procedure Learn 1is
6

7 Post => Check);
8

9

function Count_area (len : Short_Integer) return Short_Integer

10 with
11 Pre => len > 0, Console Output:
12 Post => Count_area'Result < 20000 $ gprbuild -q -P main -gnatwa _ _ .
. learn.adb:3:18: warning: unit "Ada.Numerics.Elementary_Functions" is not referenced

13 1S learn.adb:20:04: warning: "tmp_1" is not modified, could be declared constant
14 value : Short_Integer := 0; $ ./learn
15 beain g Area: 14400

g Area: 16900
16 value := len * len; Area: 12100
17 return value; Area: 13600
18 end Count_area;
19
20 tmp_1 : array(l..4) of Integer := (120, 130, 110, 140);
21
22 begin
23
24 for 1idx in tmp_1'Range loop
25 Put_Line ("Area: " &Count_area(Short_Integer(tmp_1(idx)))'Image);
26 end loop;
27

28 end Learn;
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AEAS G C

Design by contracts
Pre & post conditions

learn.adb

with Ada.Text_IO;
use Ada.Text_IO;
with Ada.Numerics.Elementary_Functions;

pragma Assertion_Policy (Pre => Check,

1

2

3

4

5 procedure Learn 1is
6

7 Post => Check);
8

9

function Count_area (len : Short_Integer) return Short_Integer

10 with

11 Pre => len > 0,

12 Post => Count_area'Result < 20000

13 is Console Output:

14 value : Short_Integer := 0; % gprbuild -q -P main -gnatwa , , ,

15 begir1 learn.adb:3:18: warning: uwlt "Aea:Numerlcs.Flgmentary_Functlons" is not referenced
learn.adb:20:04: warning: "tmp_1" is not modified, could be declared constant

16 value := len * len; $ . /learn

17 return value; Area: 14400

18 end Count_area; raised SYSTEM.ASSERTIONS.ASSERT_FAILURE : failed precondition from learn.adb:11

19 Area: 16900

20 tmp_1 : array(l..4) of Integer := (120, 130, 0, 150);

21

22 begin

23

24 for idx in tmp_1'Range loop

25 Put_Line ("Area: " &Count_area(Short_Integer(tmp_1(idx)))'Image);

26 end loop;

27

28 end Learn;
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AEAS G C

Design by contracts
Pre & post conditions

learn.adb

1 with Ada.Text_IO;

2 use Ada.Text_IO;

3 with Ada.Numerics.Elementary_Functions;

4

5 procedure Learn 1is

6 pragma Assertion_Policy (Pre => Check,

7 Post => Check);

8

9 function Count_area (len : Short_Integer) return Short_Integer
10 with
11 Pre => len > 0,
12 Post => Count_area'Result < 20000
13 1s Console Output:
14 value : Short_Integer := 0; $ gprbuild -q -P main -gnatwa

15 begin learn.adb:3:18: warnipg: uTit "Aea:Numerics.Elgmentary_Functions“ is not referenced
16 value := len * len; ’ 1$€22;2db:20:@4: warning: "tmp_1" is not modified, could be declared constant
17 return value; Area: 14400

18 end Count_area; raised SYSTEM.ASSERTIONS.ASSERT_FAILURE : failed postcondition from learn.adb:12
19 Area: 16900
20 tmp_1 : array(l..4) of Integer := (120, 130, 150, 0);
21
22 begin
23
24 for idx in tmp_1'Range loop
25 Put_Line ("Area: " &Count_area(Short_Integer(tmp_1(idx)))'Image);
26 end loop;
27

28 end Learn; ,
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with Ada.Text_I0;
use Ada.Text_IO;

procedure Learn is
begin

Put_Line("This is in the main program.™);

declare
task First_Task;
task Second_Task;
task Third_Task;

task body First_Task 1is
begin
for Index in 1..4 loop
delay 0.0;
Put_Line("This is in First_Task.");
end loop;
end First_Task;

task body Second_Task 1is
begin
for Index in 1..4 loop
delay 0.0;
Put_Line("This is in Second_Task.");
end loop;
end Second_Task;

task body Third_Task is
begin
for Index in 1..8 loop
delay 0.0;
Put_Line("This is in Third_Task.");
end loop;
end Third_Task;
begin
delay 0.0;
Put_Line("This is in the block body.");
delay 0.0;
Put_Line("This is also in the block body.");
end; -- of declare

Put_Line("This is at the end of the main program.");

end Learn;

ADA VS C/C 5k
Task/Rendezvous

Console Qutput:
$ gprbuild -q -P main -gnatwa
$ ./learn

This
This
This
This
This
This
This
This
This
This
This
This
This
This
This
This
This
This
This
This

is
is
is
1s
is
is
is
is
is
is
is
is
is
is
is
1s
is
is
is
is

in
in
in
in
in
in
in
in
in
in

the main program.
Third_Task.
Second_Task.
Third_Task.
Second_Task.
Third_Task.
Second_Task.
Third_Task.
Second_Task.

the block body.

also in the block body.

in
in
in
in
in
in
in
in
at

Third_Task.
Third_Task.
First_Task.
Third_Task.
First_Task.
Third_Task.
First_Task.
First_Task.
the end of the main program.
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1 with Ada.Text_IO;

2 use Ada.Text_IO; ADA \/S C/C_I__I_

3

4 procedure Learn is TaSk/RendEZVOUS

5

6 task Gourmet 1is

7 entry Make_A_Hot_Dog;

8 end Gourmet;

9

10 task body Gourmet 1is

11 begin

12 Put_Line("I am ready to make a hot dog for you");

13 for Index in 1..4 loop

14 accept Make_A_Hot_Dog do

15 delay 0.8, Console OQutput:

16 Put("Put hot dog in bun "); $ gprbuild -q -P main -gnatwa

17 Put_Line("and add mustard"); $ ./learn

18 end Make_A_Hot_Dog; I am ready to make a hot dog for you

19 end loop; Put hot dog in.bun and add mustard

20 Put_Line("I am out of hot dogs"); Eat the resulting hot dog

21 end Gourmet; Put hot dog in bun and add mustard

22 Eat the resulting hot dog

23 begin Put hot dog in‘bun and add mustard

24 for Index in 1..4 loop A5 W resu}t1ng i Gl

75 Gourmet .Make_A_Hot_Dog: Put hot dog in bun and add mustard
- ’ I am out of hot dogs

28 delay.®.1i , , Eat the resulting hot dog

27 Put_L}ne( Eat the resulting hot dog"); I am not hungry any longer

28 New_L1ine;

29 end loop;

30 Put_Line("I am not hungry any longer");

31 end Learn;
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File Edit Navigate Find Code VCS Build SPARK Analyze Debug View Window Help |

AEE 29C @« S gRABR L LL Default | search |
- W B \'Qvfilter | = < 2 nrf51_svd.ads ) nrf51_svd-gpio.ads " hal.ads _ generic_timers.ads _ generic_timers.adb ) font5x5.ads _ display.ads _ display.adb
8 . : 44 T MALNAYT UUUY wvidpLady 1D
s v BMicrobit_Example 23
a v Bugrc 24 procedure Display_Update;
25 —— Callback for the LED matrix scan
26
'g display.ads 27 v package Display_Update_Timer is new Generic_Timers
S 28 (One_Shot => False,
3 font5x5.ads 29 Timer_Name => "Display update",
generic_timers.adb 30 Period => Ada.Real_Time.Microseconds (900),
: i 31 Action => Display_Update);
) generic_timers.ads 32 —— This timing event will call the procedure Display_Update every
b hal.ads 33 —— 900 microseconds.
D e 34
> /main.adb 35 subtype Width is Natural range
CE) 'nrf51_svd-gpio.ads 36 LED_Column_Coord'First ..
% Eeesd o 37 LED_Column_Coord'First + LED_Column_Coord'Range_Length x 2;
g = % 38 —— The bitmap width is 2 time the display size so we can instert hidden
@obj 39 —-— characters to the right of the screen and scroll them in with the
40 —— Shift_Left procedure.
41
42 Bitmap : array (Width, LED_Row_Coord) of Boolean :=
43 (others => (others => False));
44
45 Current_X : LED_Column_Coord := 0;
46 Current_Y : LED_Row_Coord := 0;
47 —— Coordinate of the current LED begin 1lit
48
49 procedure Clear (Pin : GPIO_Pin_Index);
50 -— Set the GPIO to a low state
,,,,,,, : 51
= . 52 procedure Set (Pin : GPIO_Pin_Index);
£ . 53 —— Set the GPIO to a High state
3 Actions 54
= s h 55 procedure Initialize;
oarc 56 —— Initialize GPIOs and timers for the LED matrix
o 57
s B @ 38F 58 procedure Shift_Left;
o el e U _28 —— Shift all pixels of the bitmap buffer to the left
61 v procedure Put_Char (X_Org : Width;
earch - - ’
e o 62 C : Character);
63 —— Print a charater to the bitmap buffer
Bookmarks 64
Bookmark t 65 procedure Scroll_Character (Char : Character);
LB (PR 66 -— Print a character to the hidden part of the bitmap buffer and scroll it
_______ A7 — tn the vigihle nart.
1:1 B
Messages Locations
i B = =4 - B | E E(arfilter | =
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JAKIM JEZYKIEM
JEST ADA

» Na pewno niewymartym.

* Dobrze przemyslanym.

» Umozliwiajacym tworzenie projektow embedded.

* t3czacym w soble ciekawe konstrukcje z roznych innych jezykow.

* Niepozwalajacym na niechlujnos¢ dewelopera.

» / ciekawym Srodowiskiem ktore ma wbudowane narzedzia do
tworzenia unit testow 1 analizy kodu.
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