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OBJECT philosophers|S

PASSIVE

pragmas
PRAGVA | i ne_feed
(option => 1)
PRAGMA | i ne_feed
(option => 2)
PRAGVA nai n
(operation_nanme => start,
unit_nanme => run)
PRAGVA no_subunits
PRAGVA coment
PRAGVA compi | er
(name => gnat,
options => --| |--)

ADA EXTRACTED CODE

extraction messages

=== begi n code extraction : an Dec 23 10:42:38 2002

*** no textual description for : TYPE Phil osopher of object : phi
*** no textual description for : TYPE Phil osopher_Ptr of object
phi |

*** no textual description for : TYPE States of object : phi
*** no textual description for : TYPE Think_Ti nes of object p
*** no textual description for : TYPE Meal _Tines of object : phi
*** no textual description for : TYPE Life Tine of object : phi
*** no textual description for : DATA Think_Length of object : phi
*** no textual description for : DATA Meal Length of object : phi
*** no textual description for : OPERATION start_eating of object
phi |

*** no textual description for : OBCS spec of object : phi

*** no textual description for : TYPE Uni que_DNA Codes of object
soci ety

*** no textual description for : OPERATION get nane of object

soci ety

*** no textual description for : DATA Nane_Regi ster of object

soci ety

*** no textual description for : OPERATI ON get nanme of object

soci ety

*** no textual description for : TYPE Stick of object : chop

*** no textual description for : OPERATION pick up of object : chop
*** no textual description for : OPERATI ON put _down of object :
chop

*** no textual description for : TYPE Stick Ptr of object : chop
*** no textual description for : OPERATION pick_up of object : chop
*** no textual description for : OPERATI ON put down of object

chop

h
il
I

Halt. Programterm nated normally
=== end code extraction : Mn Dec 23 10:42:42 2002
=== begin conpilation : Mn Dec 23 10:42:42 2002
gcc -c -1// G oslulu/ honed/ st ood/ st ood4. 3/1i bs/ cal endar/ _ada
-1// G oslul u/ hone4d/ st ood/ st ood4. 3/ exanpl es/ nt_consol e/ _ada
-1// Grosl ul u/ homre4/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada
-1// G osl ul u/ home4/ st ood/ st ood4. 3/ 1 i bs/ di screte_randonm _ada
-1// G osl ul u/ homre4/ st ood/ st ood4. 3/ exanpl es/ random generic/ _ada
run. adb
gcc -c -1// G oslulu/ honed/ st ood/ st ood4. 3/1i bs/ cal endar/ _ada
-1// G oslul u/ hone4d/ st ood/ st ood4. 3/ exanpl es/ nt_consol e/ _ada
-1// Grosl ul u/ homre4/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada
-1// G osl ul u/ home4/ st ood/ st ood4. 3/ 1 i bs/ di screte_randon _ada
-1// Grosl ul u/ homre4/ st ood/ st ood4. 3/ exanpl es/ random generic/ _ada
phi | osophers. ads
gcc -c -1// G oslulu/ honed/ st ood/ st ood4. 3/1i bs/ cal endar/ _ada
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/ Grosl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada
/ Grosl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada

/ & osl ul u/ honme4/ st ood/ st ood4. 3/ 1 i bs/ di screte_randoni _ada
/G '

-c -1//Goslulu/honed/stood/ stood4. 3/1i bs/cal endar/ _ada
Grosl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada
Grosl ul u/ horre4/ st ood/ st ood4. 3/exanp|es/screen/ ada

G osl ul u/ home4/ st ood/ st ood4. 3/1i bs/ di screte_randon _ada

G osl ul u/ home4/ st ood/ st ood4. 3/ exanpl es/ random generi c/ _ada

/

/

/

/

0

c

/

/

/

/

i

c -1/ /G oslul u/ home4/ st ood/ st ood4. 3/1i bs/ cal endar/ _ada
/1 Grosl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada
/1 Grosl ul u/ home4/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada

/1 Grosl ul u/ home4/ st ood/ st ood4. 3/1i bs/ di screte_randonl _ada
/1 G osl ul u/ home4/ st ood/ st ood4. 3/ exanpl es/ random generi c/ _ada
i ndows. adb

c -c -1//Goslulu/honed/stood/ stood4. 3/1i bs/cal endar/ _ada
/1 Grosl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada

/1 G osl ul u/ honed/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada

/1 Grosl ul u/ honme4d/ st ood/ st ood4. 3/1i bs/di screte_random _ada

/1 Grosl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada
0

c

/

/

/

/

o

c

/

/

/

/

-1/ /G oslul u/ home4/ st ood/ st ood4. 3/1i bs/ cal endar/ _ada
osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada
osl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada

osl ul u/ hone4/ st ood/ st ood4. 3/ 1 i bs/ di screte_ randoni _ada

-1./ -1//Goslulu/honed/stood/ stood4. 3/1i bs/cal endar/ _ada

osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada

osl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada

osl ul u/ horme4/ st ood/ st ood4. 3/ 1 i bs/ di screte_randonm _ada

osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generic/ _ada -1 -
osl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\ random_
osl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ random generi c/ _ada\ random g
osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi c/ _ada\random ge
osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random gen
osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random gene
osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random gener
osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random gener
osl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random gener
0
0
0
0
0
b
/

~ Y~

sl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ random generi c/ _ada\random generi
sl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random generi
sl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random generi
sl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ random generi c/ _ada\random generi
sl ul u/ horre4/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada\random generi
ind -a0/

Grosl ul u/ hone4/ st ood/ st ood4. 3/ 1i bs/ cal endar/ _ada

-aQ / Gosl ul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada

-aQ / G osl ul u/ home4/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada

-aQ / G osl ul u/ home4/ st ood/ st ood4. 3/ 1i bs/ di screte_random _ada

-aQ'/ G osl ul u/ home4/ st ood/ st ood4. 3/ exanpl es/ random generic/ _ada -1 -

-x run.ali

gnatlink run. al

=== end conpilation : Mn Dec 23 10:43:19 2002

ad
adb
adb
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spec
-- Dining Phil osophers - Ada 95 edition

-- Start is the main program

-- Mchael B. Feldman, The George WAshington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.

-- required interface
-- Requi red OPERATI ON
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-- OPERATION : start_serving of object room
- - Requi red EXCEPTI ON : NONE
-- Requi red TYPE : NONE
-- Requi red CONSTANT : NONE
-- Requi red DATA : NONE
-- visibility on required nodul es :
-- visibility on inplementing nmodul es :
with room
package phil osophers is
-- Main procedure.
procedure Start
renanes room start_serving;

end phil osophers;
makefile
SYSTEM CONF_PATH=// Gr osl ul u/ hone4/ st ood/ st ood4. 3/ 1i bs/ cal endar/ _ada:
/1 Grosl ul u/ home4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada: // Grosl ul u/
hone4/ st ood/ st ood4. 3/ exanpl es/ phi | osophers/ _ada:// G osl ul u/ homre4/ sto
od/ st ood4. 3/ exanpl es/ screen/ _ada: // G osl ul u/ hone4/ st ood/ st ood4. 3/1ib
s/ standard/ _ada:// G osl ul u/ hone4/ st ood/ stood4. 3/1ibs/text io/ _ada://
Grosl ul u/ horre4/ st ood/ st ood4. 3/ 1 i bs/ di screte_randonml _ada:// Goslulu/h
oned/ st ood/ st ood4. 3/ exanpl es/ random generi ¢/ _ada:
nv phil osophers. adb run. adb
gnat make -1// G osl ul u/ home4/ st ood/ stood4. 3/1i bs/cal endar/_ada
-1// G oslul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ nt _consol e/ _ada
-1// G oslul u/ hone4d/ st ood/ st ood4. 3/ exanpl es/ screen/ _ada

-1// G oslul u/ honed/ st ood/ st ood4. 3/1i bs/ di screte_random _ada

-1// G oslul u/ hone4/ st ood/ st ood4. 3/ exanpl es/ random generi c/ _ada run

END philosophers
STOOD 4.3 (c) TNI date issue
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OBJECT room IS

ACTIVE

spec
-- Dining Phil osophers - Ada 95 edition

-- Room OBCS i s responsible for assigning seats at the table,
-- "left" and "right" chopsticks, and for reporting interesting
-- events to the outside world.

-- Mchael B. Feldman, The George Washington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.

-- required interface :

-- Requi red OPERATI ON :

-- OPERATI ON : open of obj ect : wi ndows

-- OPERATION : title of obj ect : wi ndows

-- OPERATI ON : borders of object : w ndows
-- OPERATI ON : put#1 of object : w ndows

-- OPERATION : new_ |line of object : w ndows
-- OPERATION : start_eating of object : phil
-- OPERATI ON : get _name of object : society
-- OPERATI ON : O ock of object : cal endar
-- Requi red EXCEPTI ON : NONE

-- Requi red TYPE :

-- TYPE : W ndow of obj ect : wi ndows

-- TYPE : Phil osopher of object : phil

-- TYPE : Phil osopher Ptr of object : phil
-- TYPE : States of object : phil

-- TYPE : Uni que_DNA Codes of object : society
-- TYPE : Stick of object : chop

-- TYPE : Stick Ptr of object : chop

-- TYPE : Bool ean of object : standard

-- TYPE : Integer of object : standard

-- TYPE : Natural of object : standard

-- TYPE : Positive of object : standard

-- TYPE : Tine of object : cal endar

-- Requi red CONSTANT : NONE

-- Requi red DATA : NONE

-- visibility on required nodul es :
with phil;

use type phil. Phil osopher;

use type phil. Phil osopher Ptr;

use type phil. States;

wi th society;

use type society. Uni que_DNA Codes;
wi th chop;

use type chop. Sti ck;

use type chop. Stick_Ptr;

package roomis

-- Room Get _Stick is an access function to internal Sticks
vari abl e.

-- It requires a chopstick ID (Wich Stick) to return a pointer
to rel evant

-- protected object.

-- (cf.FR2/Provide_chopsticks:)

function get_stick (

which _Stick : IN Positive)
return Chop. Stick_Ptr;

-- A dedicated state variabl e nmanages current state of dining
room

STOOD 4.3 (c) TNI date issue
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-- This variable "Started" has a default value of "FALSE' and
becorme " TRUE"
-- after Start_Serving has been execut ed.
-- Start_Serving and Report_State have both STATE and protocol e
constraints.
task OBCS is
entry start_serving;
entry report_state (

VWi ch_Phil : IN Society. Uni que_DNA Codes;
Which _State : IN Phil. States;
How Long : IN Natural := 0;
VWi ch_Meal : IN Natural := 0);
end OBCS;

-- Room Start_Serving is called by main procedure and renanes
OBCS. Start _Servi ng
-- task entry.
-- This procedure has no paraneter.
-- (cf.FRl/ Prepare&begi n_di ner:)
procedure start_serving
renanes OBCS. start_serving;

-- Room Report_State is called by Phil.Start_ Eating and renames
OBCS. Report _State

-- task entry.

-- This procedure has four paraneters:

-- - Wiich_Phil: identifies actual Philosopher sending the
nmessage.

-- - State: current state of sender.

-- - How_ Long: length of current state (or identifier of used
chopsti ck) .

-- - Which_Meal: current neal.

-- (cf.FR3/ Report_events:)

procedure report_state (

VWi ch_Phil : I N Society. Uni que_DNA Codes;
Wi ch_State : IN Phil. States;
How Long : IN Natural := O;
Which_Meal : IN Natural := 0)
renames OBCS.report_state;
end room
body

-- Dining Phil osophers - Ada 95 edition

-- Room OBCS i s responsible for assigning seats at the table,

-- "left" and "right" chopsticks, and for reporting interesting

-- events to the outside world.

-- Mchael B. Feldman, The George Washington University, July 1995.
-- HOOD version by Pierre D ssaux, TN, June 1998.

with Phil;
pragma El aborat e(Phil);

-- visibility on required nodul es :
wi th cal endar;

use type cal endar. Ti ne;

wi th wi ndows;

use type w ndows. W ndow;,

-- visibility on objects required by nested operation bodies :

package body roomis

-- Specifies the total nunber of seats around the table. It is
limted to
-- five in this exanple.

STOOD 4.3 (c) TNI date issue
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Tabl e_Si ze : constant := 5;

-- ldentifies the possible |ocations around the table.
subtype Tabl e Type is Positive range 1..Table_Size;

-- First chopstick shared between seats 5 and 1
S1 : aliased Chop. Stick

-- second chopstick shared between seats 1 and 2.
S2 : aliased Chop. Stick

-- Third chopstick shared between seats 2 and 3.
S3 : aliased Chop. Stick

-- Fourth chopstick shared between seats 3 and 4.
S4 . aliased Chop. Stick

-- Fifth chopstick shared between seats 4 and 5.
S5 : aliased Chop. Stick

-- An array of pointers to the chopsticks.
Sticks : array (Table Type) of Chop. Stick Ptr;

-- First Phil osopher.
P1 : aliased Phil.Philosopher(My_ID => 1);

-- Second Phil osopher
P2 : aliased Phil.Philosopher(My_ID => 2);

-- Third Phil osopher.
P3 : aliased Phil.Philosopher(My_ID => 3);

-- Fourth Phil osopher.
P4 : aliased Phil.Phil osopher(M/_ID => 4);

-- Fifth Phil osopher.
P5 : aliased Phil.Philosopher(My_ID => 5);

-- An array of pointers to the Phil osophers.
Phils : array (Table Type) of Phil.Philosopher Ptr;

-- An array of windows. One wi ndow for each seat.
Phil _Wndows : array (Table_ Type) of W ndows. W ndow;,

-- An array to indicate which seat each Phil osopher occupi es:
-- Philosopher 1 occupies seat 1;
-- Phil osopher 2 occupies seat 3;
-- Phil osopher 3 occupi es seat 5;
-- Phil osopher 4 occupies seat 4;
Phi | osopher 5 occupi es seat 2;

Phil _Seats : array (Society. Un|que DNA Codes) of Tabl e_Type;

-- Current tinme obtained by Cal endar. d ock
T : Natural

-- Time when application is |aunched.
Start _Time : Cal endar. Ti ne;

-- State variable to switch between "waiting" and "dini ng" states.
-- Initial state is "Waiting".
Started : boolean : = fal se;

-- Perforns followi ng actions:

-- - Calculates Start_Ti ne;

-- - Puts chopsticks on the table;

-- - Assigns Phil osophers to seats at the table;

-- - Opens and draw a wi ndow to observe each seat;

-- - Assigns right and left chopsticks to each Phil osopher
procedure OPCS start_serving is

begi n

STOOD 4.3 (c) TNI date issue
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-- starting date is stored:
Start _Time : = Cal endar. d ock;

-- chopsticks are put on the table:
Sticks :=
(S1' Access,
S2' Access,
S3' Access,
S4' Access,
S5' Access) ;

-- philosophers are assigned to seats at the table
Phils : =
(P1'" Access,
P3' Access,
P5' Access,
P4' Access,
P2' Access);

-- which seat each phil occupi es:
Phil Seats := (1, 3, 5, 4, 2);

-- a window is open for each seat:
Phil W ndows : =
(Wndows. Open(( 1, 24), 7, 30),
W ndows. Open(( 9, 2), 7, 30),
W ndows. Open(( 9, 46), 7, 30),
W ndows. Qpen( (17, 7), 7, 30),
W ndows. Open( (17, 41), 7, 30));

-- W ndows borders are drawn:
for Wiich_ Wn in Phil_Wndows' range | oop

W ndows. Bor der s(Phi I _W ndows(\Waich_ Wn)," '+ ,"|',"'-");

end | oop;

-- phil osophers are assigned their chopsticks:

Phils (1).Start_Eating(1, 1, 2);

Phils (3).Start_Eating(3, 3, 4);

Phils (2).Start_Eating(2, 2, 3);

Phils (5).Start_Eating(5, 1, 5);

Phils (4).Start_Eating(4, 4, 5);

-- dining room state changes:
Started : = true;
end OPCS start_serving;

-- Perforns followi ng actions:
-- - Calculates current tine;
-- - Displays a nessage on rel evant w ndow.
procedure OPCS report_state (

VWi ch_Phil : I N Society. Uni que_DNA Codes;
Wi ch_State : IN Phil. States;
How Long : IN Natural := O;
VWhich Meal : IN Natural :=0) is
begi n

T := Natural (Calendar.Cock - Start _Tine);
case Wiich _State is
when Phil . Breathing =>

W ndows. Ti t 1 e(
Phi | _W ndows( Phi |l _Seat s(Wi ch_ Ph| 1)),

Soci ety. Get _Nanme(Which_Phil), '-");
W ndows. Put (
Phi | _W ndows( Phi | _Seat s(Wi ch_Phil)),
"T =" & Integer'Image (T) & " " & "Br eat hi ng.

W ndows. New_Li ne( Phi |l _W ndows( Phi | _Seat s(Whi ch_ Phi | )))

STOOD 4.3 (c) TNI date
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when Phil . Thi nki ng =>
W ndows. Put (
Phi | _W ndows( Phi | _Seat s(Wi ch_Phil)),
"T =" & Integer'lmage (T) & " " & "Thi nki ng"
& I nteger' | nage (How Long) & " seconds.
W ndows. New_Li ne( Phi | _W ndows( Phi | _Seat s( Whi ch Phil)));

when Phil . Eating =>

W ndows. Put (
Phi | _W ndows( Phi | _Seat s( Wi ch_Phil)),
"T =" & lInteger'lmage (T) & " " & "Meal"

& I nteger' |l mge (Wiich_Meal) &","
& I nteger' | mage (How Long) & " seconds.
W ndows. New_Li ne( Phi | _W ndows( Phi | Seats(W‘n ch Phil)));

when Phil . Done_Eating =>
W ndows. Put (
Phi | _W ndows( Phi | _Seat s(Whi ch_Phil)),
"T =" & Integer'lmge (T) &" " & "Yumyum (burp)");
W ndows. New _Li ne(Phi | W ndows(Phil _Seats(Wich Phil)));

when Phil.Got_One_Stick =>
W ndows. Put (
Phi | _W ndows( Phi | _Seat s(Which_Phil)),
"T =" & Integer'lmage (T) &" " & "First chopsti ck"
& I nteger' | mage (How Long));
W ndows. New_Li ne( Phi | Wndovvs(Ph| | _Seats(Wiich_Phil)));

when Phil.Got_Other_Stick =>

W ndows. Put (
Phi | _W ndows( Phi | _Seat s( Wi ch_Phi 1)),
"T =" & Int eger'lmage (T) & " " & "Second chopstick"

& I nteger' | nage (How Long));
W ndows. New_Li ne( Phi | Wndows(Ph| | _Seats(Wiich Phil)));

when Phil.Dying =>

W ndows. Put (
Phi | _W ndows( Phil _Seats(Wich_Phil)),
"T =" & lInteger'lmage (T) &" " & "Croak")

W ndows. New_Li ne( Phi |l _W ndows( Phi | _Seat s( Wi ch'_Phi 1)));

end case; -- Wich _State
end OPCS report_state;

-- Just returns a pointer to specified chopstick.
function get _stick (
whi ch_Stick : I N Positive)
return Chop. Stick _Ptr is
begi n
return Sticks(Wich_Stick);
end get _sti ck;

-- A dedicated state variabl e nanages current state of dining
room

-- This variable "Started" has a default value of "FALSE' and
becorme " TRUE"

-- after Start_Serving has been execut ed.

-- Start_Serving and Report_State have both STATE and protocol e
constraints.

task body OBCS is

start_serving_accepted : bool ean : = fal se;
report_state_accepted : bool ean := fal se;
begi n

| oop

start_serving_accepted := not Started;

report _state accepted := Started;

sel ect

-- ASER

when start_serving _accepted =>

STOOD 4.3 (c) TNI date issue



room Design name Company name - page 9

accept start_serving;
begi n
OPCS_start _serving;
-- Initial state. Started is set to FALSE
-- This transition is triggered by Start_Serving
execution request.
-- No additional condition, neither exception code is

required.
Started := true;
exception
when ot hers =>
raise;
end;
or

when not start_serving_accepted =>
accept start_serving;
nul | ;

or
-- HSER
when report_state_accepted =>
accept report_state (

Whi ch_Phil : I N Society. Uni que_DNA Codes;
Wi ch_State : IN Phil. States;
How Long : IN Natural := O;
Which_Meal : IN Natural := 0) do
begi n
OPCS report_state (Which_Phil, Wich_State, How Long,
VWhi ch_Meal );

-- Running state. Started is set to TRUE
-- This transition is triggered by Report_Sta te
execution request.
-- No additional condition, neither exception code is
required.
-- Current state is not changed.
Started : = true;
exception
when others =>
raise;
end;
end report_state;
or
when not report_state_accepted =>
accept report_state (

VWhi ch_Phil : I N Society. Uni que_DNA Codes;
Which _State : IN Phil. States;
How Long : IN Natural := O;
Which_Meal : IN Natural := 0);
nul | ;
or
tern nate;
end sel ect;
end | oop;
end OBCS
end room

END room
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CLASSwindows|S
PASSIVE

pragmas
PRAGVA init_bl oc
(init_op =>initialize)

spec
-- Dining Phil osophers - Ada 95 edition

-- Manager for sinple, nonoverl appi ng screen w ndows.
-- Mchael B. Feldman, The George WAshington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.

-- required interface :

-- Requi red OPERATI ON :

-- OPERATION : C ear Screen of object : screen
-- OPERATI ON : MveCursor of object : screen
-- OPERATION : New Line of object : text _io
-- OPERATION : Put of object : text_io

-- Requi red EXCEPTI ON : NONE

-- Requi red TYPE :

-- TYPE : Hei ght of object : screen

-- TYPE : Wdth of object : screen

-- TYPE : Position of object : screen

-- TYPE : Character of object : standard

-- TYPE : String of object : standard

-- Requi red CONSTANT : NONE

- - Requi red DATA : NONE

-- visibility on required nodul es :
with screen;

use type screen. Hei ght;

use type screen. Wdth;

use type screen. Position;

package w ndows is
type Wndow i s private;

-- Pre: UpperLeft, Wight, and Wdth are defi ned
-- Post: returns a Wndow with the given upper-left corner,
hei ght, and width
function open (
UpperLeft : IN Screen. Position;
Hel ght : I N Screen. Hei ght;
Wdth : IN Screen. Wdth)
return W ndow,

-- Pre: me, Name, and Under are defined
-- Post: Nane is displayed at the top of the w ndow ne,
underlined with the
-- character Under
procedure title (
me : IN QUT W ndow,
Nane : IN String;
Under : I N Character);

-- Pre: Al paraneters are defined

-- Post: Draw border around current witable area in wi ndow with
characters

-- specified.

- - Call this BEFORE Title.
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procedure borders (
me : IN OUT W ndow,
Corner : IN Character;
Down : IN Character;
Across : I N Character);
-- Pre: me, and P are defined, and P lies within the area of ne
-- Post: Cursor is nmoved to the specified position.
-- Coordinates are relative to the upper |eft corner of ne,
which is (1,1)
procedure novecursor (
me @ IN OUT W ndow,
P : IN Screen.Position);
-- Pre: me, and Ch are defined.
-- Post: Ch is displayed in the wi ndow at the next avail abl e
posi tion.
-- If end of colum, go to the next row.
-- If end of window, go to the top of the w ndow.
procedure put (
me : I N OUT W ndow,
Ch : IN Character);
-- Pre: me, and S are defined.
-- Post: Ch is displayed in the window, "line-wapped" if
necessary
procedure put (
me : I N OUT W ndow,
S: INString);
-- Pre: me is defined.
-- Post: Cursor noves to beginning of next |ine of me;
-- line is not blanked until next character is witten
procedure new |ine (
me ;. IN OUT W ndow);
private
-- First : coordinates of upper |eft corner;
-- Last : coordinates of |ower right corner;
-- Current : current cursor position.
type Wndow i s tagged
record
First : screen.Position;
Last : screen.Position;
Current : screen.Position;
end record;
end w ndows;
body
-- Dining Phil osophers - Ada 95 edition
-- Manager for sinple, nonoverlappi ng screen w ndows.
-- Mchael B. Feldman, The George Washington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.
-- visibility on required nodul es :
with text io;
-- visibility on objects required by nested operation bodies :
package body wi ndows is
-- Used to erase partially the screen.
procedure erasetoendofline (
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me : IN QUT W ndow);

-- Instanciates a new Wndow naned "Result"
-- Sets Result attributes (Current, First and Last)
-- Returns Result.
function open (
UpperLeft : IN Screen. Position;
Hei ght : I N Screen. Hei ght;
Wdth : IN Screen. Wdth)
return Wndow is
Result : W ndow,

begi n
Result. Current := UpperLeft;
Result. First := UpperlLeft;

Resul t. Last := (Row => UpperLeft.Row + Height - 1,
Col um => UpperLeft.Colum + Wdth - 1);
return Result;
end open;

-- Sets cursor at the beginning of first Iine.
-- Wites title string
-- If "Under" is blank then continue
-- else draw a separation |line
-- Reduces witable area as required.
procedure title (
me : IN OUT W ndow,
Nanme : IN String;
Under : IN Character) is
begi n

-- Put nane on top line
nme.Current := ne.First;
Put (me, Nane);
New Li ne(re);

-- Underline nane if desired, and reduce the witable area
-- of the wi ndow by one line

if Uder ="' ' then

-- no underlining

me. First. Row : = ne. First. Row + 1;
el se

-- go across the row, underlining
for Count in ne.First.Colum..ne.Last.Colum | oop
Put (me, Under);

end | oop;
New Li ne(re);
-- reduce witable area
me.First.Row : = ne. First. Row + 2;
end if;
end title;

-- Draws top |ine border.
-- Draws the two side lines.
-- Draws the bottomline of the border.
-- Make the Wndow snaller by one character on each side.
procedure borders (
me : |IN OUT W ndow,

Corner : IN Character;

Down : I N Character;

Across : IN Character) is
begi n

-- Put top line of border
Screen. MoveCursor(nme. First);
Text | O. Put (Corner);

for Count in ne.First.Colum+l .. ne.Last.Colum-1 | oop
Text | O. Put (Across);
end | oop;

Text _|1 O. Put (Corner);
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-- Put the two side |lines

for Count in ne.First. Row+l .. ne.Last.Row 1 | oop
Screen. MoveCur sor ((Row => Count, Col um => ne. First. Col um));
Text _| O. Put ( Down) ;
Screen. MoveCur sor ((Row => Count, Col unm => ne. Last. Col um));
Text _| O. Put ( Down) ;

end | oop;

-- Put the bottomline of the border

Screen. MoveCur sor (( Row => ne. Last. Row, Col utmm =>
nme. First. Col um));

Text |1 O. Put (corner);

for Count in ne.First.Colum+1l .. ne.Last.Colum-1 | oop
Text |1 O Put (Across);
end | oop;

Text | O. Put (Corner);

-- Make the Wndow snaller by one character on each side

nme.First := (Row => ne. First. Rowt+l, Col um => ne. First. Col um+1);
ne. Last := (Row => ne. Last. Row 1, Col um => ne. Last. Col um-1);
me.Current := me.First;

end borders;

-- Cursor position passed as paraneter is relative to w ndow
boundari es.
procedure novecursor (
me @ IN OUT W ndow,

P: IN Screen.Position) is
-- Relative to witable Wndow boundaries, of course
begi n

nme. Current. Row : = ne. First. Row + P. Row,

nme. Current. Colum : = ne. First. Colum + P.Col umm;

end novecursor;

-- If at end of current line then nove to next I|ine.
-- |If at beginning of current line then erase the entire |ine.
-- Wites given character.
procedure put (
me : IN OUT W ndow,
Ch : IN Character) is
begi n

-- |If at end of current line, nmove to next |ine
if me.Current. Columm > ne. Last. Col umm t hen
if me.Current. Row me. Last . Row t hen
nme. Current. Row : = ne. Fi rst. Row,

el se
me. Current. Row : = ne. Current. Row + 1;
end if;
nme. Current. Colum : = ne. First. Col um;
end if;

-- |If at First char, erase line

if me.Current.Colum = ne. First. Columm then
Er aseToEndOr Li ne(ne) ;

end if;

Screen. MoveCursor (To => ne. Current);

-- here is where we actually wite the character!
Text |1 O Put (Ch);
me. Current. Col um : = me. Current. Col um + 1;

end put;

-- Uses put#l to wite each character of the string.
procedure put (

me : IN QUT W ndow,

S: INString) is
begi n

for Count in S Range | oop
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Put (me, S (Count));
end | oop;
end put;

-- If cursor is at beginning of a line then first erase this |line.

-- If cursor is on last line then put it on first line.
-- Else put it on next |ine.
procedure new_ |line (
me : IN OUT Wndow) is
begi n
if me.Current.Colum = 1 then
Er aseToEndOf Li ne(e) ;
end if;
if me.Current. Row
me. Current. Row :

ne. Last . Row t hen
me. Fi r st. Row,

el se

me. Current. Row : = ne. Current. Row + 1;
end if;
nme. Current. Col um : = ne. First. Col um;

end new line;

-- Puts blank characters fromcurrent cursor position to the end
of current
-- line.
-- Current cursor position renmmins unchanged.
procedure erasetoendofline (
me : IN OUT Wndow) is
begi n
Screen. MoveCursor (me. Current);
for Count in ne.Current.Colum .. ne.Last.Colum | oop
Text 1O Put (' ');
end | oop;
Screen. MoveCur sor (me. Current);
end eraset oendofli ne;

begi n
Text | O New_Li ne;
Scr een. Cl ear Scr een;
Text |1 O New _Li ne;

end w ndows;

END windows
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CLASSphil IS
ACTIVE

pragmas
PRAGVA di scri m nant
(type_nane => Phil osopher,
attribute name => --|My_ID|--)

spec
-- Dining Phil osophers - Ada 95 edition

-- Phil osopher is an Ada 95 task type with discrimnant.
-- Mchael B. Feldman, The George Washington University, July 1995.
-- HOOD version by Pierre D ssaux, TN, June 1998.

-- required interface :

-- Requi red OPERATI ON :

-- OPERATION : report_state of object : room
-- OPERATION : get _stick of object : room

-- OPERATI ON : pick _up of object : chop

-- OPERATI ON : put _down of object : chop

-- Requi red EXCEPTI ON : NONE

-- Requi red TYPE :

-- TYPE : Uni que_DNA Codes of object : society
-- TYPE : Positive of object : standard

-- TYPE : Duration of object : standard

-- Requi red CONSTANT : NONE

-- Requi red DATA : NONE

-- visibility on required nodul es :
wi th society;
use type society. Uni que_DNA Codes;

package phil is
task type Phil osopher (My_ID : society.Unique_DNA Codes) is

entry start_eating (
VWho_Am | : I N Society. Uni qgue_DNA Codes;
Chopstickl : IN Positive;
Chopstick2 : IN Positive);
end Phil osopher;

type Phil osopher Ptr is access all Phil osopher;

type States is (
Br eat hi ng, Thi nking, Eating, Done_Eati ng,
CGot _One_Stick, Got_Other_Stick, Dying);

procedure start _eating (
me : I N QUT Phil osopher;
Who_Am | : I N Society. Uni que_DNA Codes;
Chopstickl : IN Positive;
Chopstick2 : IN Positive);

end phil;
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body
-- Dining Phil osophers - Ada 95 edition

-- Phil osopher is an Ada 95 task type with discrininant.
-- Mchael B. Feldman, The George WAshington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.

-- visibility on required nodul es :
with room

wi th chop;

wi t h Random Generi c;

-- visibility on objects required by nested operation bodies :
package body phil is

subtype Think_Times is Positive range 1..8;

subtype Meal _Tinmes is Positive range 1..10;

subtype Life Tine is Positive range 1 .. 5;

package Think_Length is new Random Generi c(
Resul t _Subtype => Thi nk_Ti nes);

package Meal Length is new Random Generi c(
Resul t _Subtype => Meal _Ti nes);

procedure OPCS start_eating (
Who_Am | : I N Society. Uni que_DNA Codes;
Chopstickl : IN Positive;
Chopstick2 : IN Positive) is
Meal Tinme : Meal _Tines;
Thi nk_Ti me : Thi nk_Ti nmes;
begi n
Room Report _State(Who_Am |, Breathing);
for Meal in Life_Time |oop

Room Get _Sti ck(Chopstickl).all.Pick Up;
Room Report _State(Who_Am |, Got _One_Sti ck, Chopsti ckl);

Room Get _Sti ck(Chopstick2).all.Pick Up;
Room Report _State(Who_Am |, Got _Qt her _Sti ck, Chopsti ck2);

Meal _Tinme := Meal Length. Random Val ue;
Room Report _State(Wo_Am |, Eating, Meal _Ti ne, Meal ) ;

del ay Duration(Mal Tine);
Room Report _State(Who_Am |, Done_Eat i ng) ;

Room Get _Sti ck(Chopstickl).all.Put_ Down;
Room Get _Sti ck( Chopstick?2). al|l. Put_Down;

Thi nk_Ti me : = Thi nk_Lengt h. Random Val ue;
Room Report _Stat e(Who_Am |, Thi nki ng, Thi nk_Ti ne) ;

del ay Duration(Think_Tinmne);
end | oop;

Room Report _State(Who_Am |, Dyi ng);
end OPCS start_eating;
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task body Phil osopher is

start_eating W _Am| : Society. Uni que_DNA Codes;
start_eating_Chopstickl : Positive;
start_eating Chopstick2 : Positive;

begi n
| oop
sel ect
-- LSER
accept start_eating (
Who_Am | : I N Society. Uni que_DNA Codes;

Chopstickl : IN Positive;
Chopstick2 : IN Positive) do
start _eating Wwo Am| := Who Am|;
start _eating Chopstickl := Chopstickl
start_eating_Chopstick2 : = Chopstick2;
end start_eating;
begi n
OPCS start_eating (start_eating Wo_Am|,
start _eating_Chopstickl, start_eating Chopstick2 );
exception
when ot hers =>
raise;
end;
or
term nate;
end sel ect;
end | oop;

end Phi |l osopher;

procedure start_eating (

me : I N QUT Phil osopher;

VWho_Am | : I N Society. Uni qgue_DNA Codes;

Chopstickl : IN Positive;

Chopstick2 : IN Positive) is
begi n

ne.start_eating (Wwo_Am|, Chopstickl, Chopstick2 );
end start_eating;

end phil;

END phil
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OBJECT society IS

PASSIVE

spec
-- Dining Phil osophers - Ada 95 edition

-- Society gives unique IDs to people, and register their names.
-- Mchael B. Fel dman, The George WAshington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.

-- required interface

-- Requi red OPERATI ON : NONE

- - Requi red EXCEPTI ON : NONE

-- Requi red TYPE :

-- TYPE : Positive of object : standard
-- TYPE : String of object : standard
-- Requi red CONSTANT : NONE

-- Requi red DATA : NONE

-- visibility on required nodul es :
package society is
subt ype Uni que_DNA Codes is Positive range 1..5;

function get_name (
Code : I N Uni que_DNA Codes)
return String;

end soci ety;

body
-- Dining Phil osophers - Ada 95 edition

-- Society gives unique ID s to people, and register their nanes.
-- Mchael B. Feldman, The George Washington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.

-- visibility on required nodul es :
-- visibility on objects required by nested operation bodies :
package body society is

Nane_Regi ster : array(Uni que_DNA Codes) of String(1l..18) :=
(" Phil osopher #1 "
"Phi | osopher #2 ",
"Phi | osopher #3 ",
"Phi | osopher #4 ",
"Phi | osopher #5 ");

function get_name (
Code : I N Uni que_DNA Codes)
return String is
begi n
return Name_Regi st er ( Code) ;
end get nane;

end soci ety;
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END society
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CLASSchop IS

PASSIVE

spec
-- Dining Phil osophers - Ada 95 edition

-- Chopstick is an Ada95 protected type

-- Mchael B. Fel dman, The George WAshington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.

-- required interface
-- Requi red OPERATI ON : NONE
- - Requi red EXCEPTI ON : NONE
-- Requi red TYPE : NONE
-- Requi red CONSTANT : NONE
-- Requi red DATA : NONE
-- visibility on required nodul es :
package chop is
protected type Stick is
entry pick_up;
procedure put_down;
private
In_Use : Boolean := fal se
end Stick;
type Stick _Ptr is access all Stick

pr ocedur
me : |

procedu
me :

—_——

end chop;

body
-- Dining Phil osophers - Ada 95 edition

-- Chopstick is an Ada95 protected type

-- Mchael B. Feldman, The George WAshington University, July 1995.
-- HOOD version by Pierre Dissaux, TN, June 1998.
-- visibility on required nodul es :
-- visibility on objects required by nested operation bodies :
package body chop is
protected body Stick is
entry pick _up when not In_Use is
begi n

In_Use : = True,
end pi ck_up;
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procedure put_down is
begi n

In_Use := Fal se;
end put_down;

end Stick;

procedure pick _up (
me @ IN QUT stick) is

begi n
nme. pi ck_up;
end pi ck_up;

procedure put_down (

me @ IN QUT stick) is
begi n

ne. put _down;
end put _down;

end chop;

END chop
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