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3HakomcTBO ¢ Komnunatopom GNAT asbika Aga anA nporpaMM1poBaHusA
CUCTEM ynpaBfeHnsl aBTOMaTU3MPOBaHHbIMW KOMMIEKCaMU

Ilenv padomwr: llonyuuTh mpencTaBiieHHe 00 MHTETPUPOBAHHON cpene pa3pabOTKH IMPOrpamMm
GNAT Programming Studins crenuanu3upoBaHHbIX TIATGOPM.

3aoaua pabomur. Ha npumepe roTOBON MpOrpaMMbl Ha sI3bIKE Ala TO3HAKOMUTBCS CO CPEJICTBAMU
pazpadotku nporpamm GNAT Programming Studio.

IIpuéboput u npunaonexycnocmu: IlepcoHanbHbiil KoMIbloTep, KoMmusaTop GNAT.

OBIIUE CBEJIEHUA

S3pik mporpammupoBanus Ana (Ada) ObuT co3maH yis oOecreueHus] HaIC)KHOCTH TPOTPAMMHOTO
KOJIa CHCTEM YIIPaBICHUS aBTOMATH3MPOBAHHBIMH KOMIUIEKCAMH, TPEKIEC BCEro, OOPTOBBIMH
CHCTEMaMH YIPaBJICHUS BOCHHBIMU OObEeKTaMu (KOpaOysiMu, caMoJIETaMH, TaHKAMHU, paKeTaMH,
CHapsJaMy M T.II.) pabOTarOIMMH B peasbHOM BpeMeHH. [10 yTBEp)KICHUIO CTOPOHHUKOB 3TOTO
s3bIKa MPOrPaMMHUPOBaHUs, pa3paboTKa MPOrpaMMHOTO oOecrieueHust Ha AJie B LIEJIOM OOXOAUTCS
Ha 60 % nemenne, a paspaboTaHHas mporpamMma umeer B 9 pa3 MeHblie Ae(EKTOB, yeM MpH
HCIIOJIb30BaHUH si3bIka CH.

GNAT Programming Studio (GPS) etkpsitas (OecruiaTHas) MHOTOSI3bIYHAS MHTETPHPOBAHHAS
cpena pa3pabOTKK MPOTPaMM BKITHOYAIOIIAS PEAAKTOP, KOMITWIIATOP, OTIAIYUK U MPOQHIUPOBIIHK.
Kpome sizbika Ana GPSmnomnepxuBaer s3pikn C, JavaScript, Pascal Python. GPSicnons3yer
KOMIHIJISATOPHI U3 KoJuleKuuu KommuistopoB GNU.

HACTPOMKA GNAT HA KOMITWJISATOP TPEBYEMOI'O TUIIA

Nznauanbrao cpena GNAT ¢ kommunsropom GCCHacTpoeHa Ha co3/1aHUE UCTIOTHSAEMOTO KOJIa JUIs
x86 xontpomnepa. s noaxmouenus k cpene GNAT kommumaropa GCC, nHacTpoeHHOro Ha
CO3JIaHMe KOJa Ui IPyroro KoHTpoJuiepa (Hampumep, xpanumoro B manke C:\ARM Toolchain),
HEOOX0JMMO OTPEIAKTHPOBATh CHCTEMHYIO TIepeMeHHYI0 oKkpyxeHust Path xak mokazano Ha Puc. 2.



» cAGHATY201 2%

Mame Ext

&l

[ [bin]

[ [DLL=]

[ [ete]

[ [i686-pc-mingw32]

[T [include]

[ Mib]

[T [libexec]

[T [=hare]

E] uninstall-gnatgpl-2012 exe

Puc. 1. Crpykrypa karanoros kommnuisitopa GCC.

Swstem variables

YWariable Walue -
MUMBER_OF P... 2

o5 i
Path [ c:h &RM Toolchainibing | C:EMAT...

PATHEXT "COM; EXE; BAT;.CMD; .VBS; WBE;.15;....
PROCESSOR_A...  x86 v

| mew || Edt || Deete |

Puc. 2. PenaktupoBanue nepemeHoit okpyxenus Path. My Computer > Properties > Advanced >
Environment Variables > System variables > Pattdit &



{3 Properties for Deco

| Genersl | Languages S e

|' T—— Language Mo CD"?PUE" |:| Show as hierarchy
——— Ada E] : Project 1
= = Fli Ll Tharness_Deca

| Source dirs ] e 0

| Saurce files [ asm =

A Objects I [ Asmz |

Main files || [T Asm Coo il |

I Librar';-'_ Toolchains
Make Marne Location Wersion

—N - () xB6-windows (native) CGMAT\2012Y GPL 2012 (20120509
| Maming

| Switches

SCenario
(Details
|| Fhiz raction alows you fo modiFy mdividbal foals For the sefacted toalchamn,
\|Fo safect an aternative foolcham, wee the Ada” butfon above
/[Tools:
GMAT Driver: e |
GHAT List: e [[reset | 22
i I |
Debugager; gcb |
s vl
[ ok I [ Cancel

Hcxonnoe cocrosinne. Kommumnsitop X86 mpoueccopa.




General | Languages

Language Mo compiler
fida O
WiZS c D
Source dirs [ c++ 1
Source files ar F
Ohjects ] autaconf O
Main Files s =

Library Toolchains
Mame Lacation Version

Make )
5 () arm-none-eabi ) ARM Toolchain, 4.6.1

Marming

Switches

Details

Apply changes to:
[ show as hierarchy

Project

Thatn

Scenario

Thir saction afows you fo modify ndivigual fools For the refacted foolchain,
To rafact an afarnative faakhain, wea fha Ao buffan apare

Tools:

GMAT Driver:

GNAT List: arm-none-eahi-gnatls

Debugger: arm-none-eahi-gdb

@ Properties for Tharn

General Make
Languages makefile: Makefile
WiZS
Source dirs
Source files
Obijects
Main Files
Library
Make
Marming

Switches

Detkails

Apply changes to:

[] show as hierarchy

Project

Tharn

ThiF paction afame rau fo modfl ndivigual fools far tha salacfad fookhain.
To sefact an afernative foolchanm, wse the Add” button above

Tools:

GHAT Driver:

GNAT List: arm-none-eabi-gnatls

Debugger: arm-none-eabi-gdb

L]




& Properties for Tharn

X

General || adal C | asm

Languages Details

WS Header Files:

source dirs || IMplementation;

Source files Exceptions

Filename:
Chjecks

¥ Properties for Tharn

(=]
=]

Apply changes to:
[] show as hierarchy

Froject

Tharn

General || adall o Asm
Languages Detkails

WICS
— | Impl, Extension:
Source dirs
Exceptions
Source files

Filenarme

IToaknroueHne HOBOrO KOMIIMIISATOPA U A3BIKOB IIPOrPAMMUPOBAHMUSL.

Spec, Extension:

Apply changes to;
[] Showe as hierarchy

Froject

Tharn

Puc. 3. [ToaxmoyeHrne HOBOr0 KOMIMIATOPA U A3BIKOB MporpammupoBanus B cpene GNAT: meHro

IMpumeuanue: Hacrpoiika cpenst GNAT mosxeT BeimonHAThCs 1 yepe3 Makefile.

HACTPOMKA KOMITUJISTOPA ITPOTPAMMGBI

> Project > Edit Project Properties.

B cooTBeTcTBHU C HACTPOMKAMU KOMIUIISATOP MOMOTAET HAUTH OMIMOKH pPa3HOTO THIIA.

Hacrpoiika koMIuisiTopa MOKET BBITIOJHSTHCS Yepe3 TiaaBHoe MeHo: Main Menu > Project > Edit

Project Propertiesuiu ¢ momoripio gpr daiina.

Jlns HavanmpHOW HacTpoiiku kommmisitopa B MeHio cpeabl GNAT mpemiaraiorcst cienyromue

YCTaHOBKH.




2 2 Apply changes to:
General A
| Gnatmake Ada Binder Ada Linker | Pretty Printer  GnatCheck O o Eerarchy
Languages Code generation Run-time checks Project «

VCS Mo optimization =) [C] Overflow checking e
Source dirs|| ] Inlining [ suppress all checks
Saurce files [ Unrall loops [] stack checking
Objects Position independent code ] Dynamic elaboration
Main Files Code coverage
Library Instrument arcs
P [ Akways generate ALI file
Separate function sections
W Naming

Separate data sections

(5mam)

Debugging

Messages
Scenario
[ Full errors Debug Information
[Warnings; ] [T] Enable assertions
[Validity checking mode:; ] Syntax
ﬂStvle:hecks: -] I [[] ada 83 made

[] Ada 95 made
Ada 2005 mode

Stack usage
[] Generate stack usage information

-q -fPIC -Ftest-coverage -fprofile-arcs -ffunction-sections Fdata-sections -gnat0s

[ e

=)

Specify indentation level 3 B
Check attribute casing

Use of array index numbers in array attributes
Blanks not allowed at statement end

Check Boglean operators

Check commants

Check no DOS line berminators present

Check endfexit labels

Na form feeds or vertical tabs

[#] Na horizonkal tabs

Check if-then layout

Check mode IN keywords

Check keyword casing

Check layout

Set: maximum nesting level 12 =
Check casing of entities in Standard
Set maximum fine length 120 B

Check order of subprogram bodies

Check that overriding subprograms are explicitly marked as such
Check pragma casing

Check references

Check separate specs

Check no statements after THENJELSE

Check token spacing

Check unnecessary blank ines

Check extra parentheses

Puc. 4. [TapameTpsl HACTPONKN KOMIMIATOPA

KomMnunsTop BbIIaeT CIMCOK OMIMOOK MPH MX HaMM4YUH. [|Jis MpOBEpKH HAXOXKJICHHS OIIMOOK B
KOJZIE€ MpOTrpaMMbl I€JIecO00pa3HO MCIOJIB30BaTh KOMIMISALHMIO OTAEIBHOTO MOAYIS KOTOpas

BbI3bIBaeTCs KoMaH10# MeHto > Build > Compile file @)

= Builder results (1 item)
= | THarn.adb (1l item)

240:1 no "loop™ for this "end loop™

Puc. 5. [Ipumep BeiBos1a cooOmieHus 06 ournbke B okHe Location.

project Tharn is

for Object_Dir use "obj";
for Exec_Diruse ".";

for Main use (“Tharn.adb");
for Source_Dirs use (", "..\..\Alg");

package Builder is
for Default_Switches ("ada") use ("-g");
end Builder;

package Compiler is
for Default_Switches (*ada") use ("-g", "-gnat05");
end Compiler;




package Linker is
for Default_Switches ("ada") use ("-g");
end Linker;

end Tharn;

Puc. 6. [Tpumep HacTpoiiku koMmuisiTopa U peaaktopa cesizeit (Compile, Linker, Builder) B ¢aiine
gpr.

KOMIIUJIALUS KOJA B EXE ®AMIT

Kommuuisiius mporpaMMHOT0 KoJia B HCHIOJTHSIEMBIi €Xedaiin BhI3bIBacTCsl KoMaH10i MeHto > Build

> Project > Build All é )
Ipumeyanue: YToObl ynanuTh ¢ailsibl mpeapIayIed KOMIUISAINNA UCIIOJIb3YHTe KOMaHIy MEHIO >

Build > Clean > "Clean All' )

OTJIAAYUK ITPOT'PAMMBI

3arpy3ka otiaqunka Debuggembinonnsercs mocne co3nanus exedaitsia mo KOMaHe MEHIO >
Debug > Initialize > exéaiin

YroObl ycTaHOBHUTH / yHAINTh TOYKY OCTAaHOBKH BBINOJHEHHUs mporpammel (breakpoint)menkaure
M0 TOYKE *| BTOPOH KOJIOHKM COOTBETCTBYIOIIEH JIMHUM, MOKa3aHHOW Ha Puc. 7. Kpacnas touka @
0TOOpakaeT MECTO, TJIC OCTAHOBUTCS 3aITyIICHHAS Ha BBHITIOJHEHHE TIPOrpaMMa.

[Tpumeuanue: J{st paboTHI ¢ TOUKAMHU OCTAaHOBA HEOOXOIMMO YCTAaHOBHTD CIICAYIOIINE TapaMeTphl
OTJIATUHKA.
* Menro > Project > Edit Project Properties > Switchesrmatihake > Compilation >
Debug information
* Mento > Project > Edit Project Properties > Switchesda/ Debugging > Debug
Information
* Menro > Project > Edit Project Properties > SwitchesdaA.inker > Debug information

YroObl yBUJETH 3HAUEHUE MTPOrPAMMHOI MEPEMEHHON B TOYKE OCTAHOBA YKaXXHTE HAa HEE MBIIIBIO,
HOKMUTE MpaByl0 KHONKY W BbliOepute Debug > Display.MimMs u 3HadeHue BBIYMCICHHOM
nepeMeHHOM mosBsATcs B okHe oiaauuka “Debugger Data”dm. Puc. 7).

JIJ1si KOTIMPOBAHUS 3HAUCHUS IEPEMEHHON YKaXXKHUTE Ha HEE B MPOrPaMME MBIIIBI0, HAKMHUTE MIPABYIO
KHOTIKY, BbIOepuTe Debug > Print,Beiaenure oroOpaxkaeMoe 3HaUCHUE U CKONTUPYHTE ero B Oydep
Paste (Ctrl+C).



1:02_percent g (X

Unknown wvariahle

T3 E Put_Line (7 15 not ready™):

T4 o else

75 = if Test Number = 0 then

76 o Put_Line [Fmmm e
7 0 Put_Line ("Reference

= - Put_Line ("is running

79 = Put_Line ("---------------———-
g0 o

g1 O Test_Harness Deco_Buhlmann ZH
g2 o else

83 [ &] Put_Line (“"Breathing mix (02 +
g = Put_Line ("0Z percent (0 .. 10
85 = et (0Z_percent);: :
ge=l = if 0Z percent < 0 then i
g7 . 0z percent := 0;] '
g5 - end if;

gaE = if 0Z percent > 100 then

a0 o 0Z percent := 100;

91 = end if;

9z =

93 . Put_Line ("He percent (0 .. 10

Puc. 7. PenaktupoBanue nepemeHoit okpyxenus Path. My Computer > Properties > Advanced >
Environment

JI1s BBITTOJTHEHMSI KOMaHT IIPOrpaMMBI 1o oTiaadrkom Debugger ucnons3yiite cienyronie GPS
KOMaH/IbI

* Menio > Debug > Run/Continuentn  <F2>/<F2>unu Ld HayaJIbHBIHN / TOBTOPHBII 3aITyCcK

b=
* Menio > Debug > Stepumn <F5>unmm = MOLIAaroBOE BHITIOJHEHHUE
* Menr > Debug > Nextumn <F6>wiun -Ei- MOLIAaroBOE BHITIOJHEHHUE

[

BBITIOJTHEHHE JI0 cieayromiel breakpointimu Berxoa U3 MOIyIs
Jlns BBIXOIa M3 OTJIAYKMKA BBIIOJIHKUTE MeHIO > Debug > Terminate



3AIIYCK 1 OCTAHOB EXE ®AMJIA B GNAT
Jlns 3amycka ucnonHsiemoro ¢aiina B cpene GNAT BeimonauTe koManay Mexro > Build > Run >

“nms ¢aitna”

ols  Window  Help
s MR 2o s el

BBoJ 11 BBIBOJ TaHHBIX UCTIOJIHAEMOTO (haiiyia u pe3yabTaTel 0TOOpakaeTcs B cieayronieM okae Run
cpenst GNAT

‘un: Test_Harn
D:yPandorad ADANECO_&DAYN debugh Test_Harn

WJIY HQKMUTE BBIJCIICHHYIO HA PUCYHKE KHOIIKY:

Input the following parameters.
Test mumber (0-ZHref,l1-ZH, 2-UD, 3-Work, 4-DC, 5-D34

Puc. 8. Oxno RunsBoa-BeiBoga ucnonHsemoro Qaiina B cpene GNAT

OcrtanoBKy paboratorero ucnoaHseMoro (exe) daiizza B GNAT MOKHO BBIMIOJIHUTH KOMaHI0H
MmeHto > Tools >Interrupt  wmu  Shift + Ctrl + C

WIM Tpd TOMOLIM MEHEIKepa MporpaMM omnepanuoHHOW cpensl  WINAOWS, BBITOJHKB
IIOCJIEI0BATEILHOCTD!

Ctrl + Alt + Del > Windows Task Manager > Processesioop exedaiina B criucke
"Image Name" > End Process

3AITYCK ®AWJIA YEPE3 KOMAHHOE OKHO

Ecnu nporpamma, ckommuiupoBanHasi B cpene GNAT, He comep Ut KoMmaHa BBoja (Hampumep,
Gefl), To mpu 3amycke exe daitna B cpene Windows, 3auacTyro, He yaaeTcs YBHACTb Pe3yJIbTaThl
IPOrpaMMbl MOCKOJBKY OKHO C pe3ylbTaTaMH OTKPBIBAETCS HAa MIHOBEHHE BpEMs BBITIOJHEHHS
IPOTpaMMBI.

B cnyudae, ecnu ucnonHseMbli ¢aiin HeoOxonumo 3arpyxkaTh 3a npenenamu cpeasl GNAT u mpu
3TOM HEOOXOIMMO COXPAHATH HA JUCIUIEE OKHO C BHIBOJMMBIMU PE3yJIbTaTaMH BBITIOJHHUTE 3aITyCK
daiina yepe3 komanaHyo cTpoky Windows:

Startd#8Ed > Run > Open > cmd



B otkpriBmIemMcs okHe, ncnonb3ys komanay cd (Change Directory emena katasnora), HacTpoiite
NyTh Ha TUPEKTOPHIO ¢ (aiiiiom, BBenuTe UMsl (aitia u HaxMuTe Kiapunry Enter

[Tpumeuanue: MoKHO HCHONB30BATH KOMMMPOBAHUE UMEHH yepe3 Oydep pasten BBoI UMEHHU B
KOMaH/JHYIO CTPOKY KOMaH/I0Mi Paste KoTopasi BbI3bIBa€TCS HaXKaTHEM Ha IIPABYIO
KJIABULIU MBIIIM B KOMAaHHON CTPOKE.

TECTUPOBAHUE I[TPOI'PAMM B GNAT

Monayns gcov, 3amyckaemblii u3 cpensl GNAT, ananu3upyeT BBINIOJHEHHE MNPOTpaMMbl Ha
MIPOXOXKJICHHE BBIOPAHHBIX TECTOB. MOIy/lb TOMOTAET BBIIBUTH T€ YaCTH MPOrPaMMbl, KOTOpBIE HE
y4acTBOBAMM B TeCTHpoBaHWMU. WHpopmamms o0 Takux 4YacTAX MPOrpaMMbl TOMOTaeT
ONTUMU3UPOBATH TECT IPOIPAMMBbI U BEKTOP BXOJHBIX TapaMETPOB.

¥ Properties for THarn
@eneral || Gnatmake| Ada |Binder | Ada Linker | Pretty Prinker | GratCheck T‘E‘ply changeslto:
Show as hierarchy
Languages || Code generation Run-time checks Project ‘
WS o optimization E] [ owverflow checking Tharn
sowrcedirs|| ] Inlining [ suppress all checks
Saurce files [ urroll loops [ stack checking
Objects [] Position independent code [] oynamic elaboration

Instrurment arcs

Library
o [] Always generate AL file
E|
|:| Separate function sections
Marmin
g |:| Separate data sections
Switches
Messages Debugging
] Full errars Debug Information
[Warnings: l [] Enable assertions
[Validity checking mode: ] Syntax
[Style checks: ] [ ada &3 mode

[ &ada 95 mode
[ ada 2005 mode

Stack usage

[] Generate stack usage information

-g —Ftesfprofile—arcs




@ Properties for THarn

eneral || Gnatmake | Ada| Binder| Ada Linker | Pretby Printer | GnatCheck
Languages

WiZS

Souree dirs {_ Code -:u:uverage-]

Source files Remove unused sections (MU Id anly)
Objects

Main Files
Libraty
Make
Marming

Switches

-q -fprofile-generate -Wl,--gc-sections

Puc. 9. Hacroiika cpeapt GNAT Ha TecTUpoBaHUe MOJHOTHI BhImosiHeHus koa (Test Coverage).

Tools  ‘Window  Help

Wigms ¥
Browsers ’
Coding Standard b
Compare b
Consoles L
¥ Gony r (Cu:umpute CoOvEerage Filesj
Documentation J Show report { Remove coverage files )
Macro ¥
Metrics I‘ Load data for all projects
Load data for current project
@ Interrupt Shift-+CtrlH+C {_Lu:uad data far current file-)
Plug-ins { Clear coverage from memory)

Puc. 10. Komanap! BeimostHeHHS TecTa Coverage.



Entities 1 | Coverage 1 | Percentage
= & THarn 385 lines (107 not covered) TE % |7
| ARM_Ermulakar, adhb 25 lines (0 not covered) 100 % |
| BiC.adb 253 lines (95 not covered) J
| BC.ads 2 lines {2 not covered) | 0 %
| Phwsical_Units, adb A lines (B not covered) | 0 %
|- THarn_BC.adb 99 lines (4 not covered) Q5 I_
| Math,adh undetermined | n/a
| Math.ads undetermined | n/a

Puc. 11. [Ipumep oryera BeimonHeHus tecta Coverage Buano, uro moxyns ARM_Emulator.adb

TectupoBaiics moiHocThlo, BC.adb — wactmuno, a moaynr Math.adb —ne ywacTBoBan B
TECTUPOBAHUHU.

MOPAAOK BBIITIOJIHEHUSA PABOTbBI

3apanme 1. Kommuisanus nporpammel Ana B cpeae GNAT

1. VYcranosure Ha komnbioTepe cpeny GNAT Programming Studia@npumep,

http://libre.adacore.com/download/configuraticn&NAT 2012 > gnat-gpl-2012-i686-pc-
mingw32-bin.exe).

Co3paiiTe paboumii KaTajor ¢ MMoAKaTajoraMu S C u 0b)
B ocHoBHOI kaTasor niepemectute daiin nmpoekra traffic.gpr

HName + Ext
&L

(J[obil

[ J[sre]

traffic apr

traffic.gpr
project Traffic is

for Object_Dir use "obj";
for Exec_Dir use ".";
for Main use ("Traffic.adb");

for Source_Dirs use (".", "src");

)

end Traffic;



4. B nopaxaranor Src ckonupyite daitn Traffic.adb:
Traffic.adb
with Ada.Text_IO; use Ada.Text_IO;

procedure Traffic is
type Airplane_ID is range 1..10; -- 10 airplanes (= tasks)

task type Airplane(ID: Airplane_ID);  -- task type representing airplanes
type Airplane_Access is access Airplane; -- access type (reference) to Airplane

protected type Runway is -- a protected object - the shared runway
entry Assign_Aircraft(ID: Airplane_ID);
entry Cleared_Runway (ID : Airplane_ID);
entry Wait_For_Clear;
private
Clear: Boolean := True; -- protected private data - generally more than just a flag...
end Runway;
type Runway_Access is access all Runway;

-- the air traffic controller takes requests for takeoff and landing
task type Controller(My_Runway: Runway_Access) is
entry Request_Takeoff (ID: in Airplane_ID; Takeoff: out Runway_Access);
entry Request_Approach(ID: in Airplane_ID; Approach: out Runway_Access);
end Controller;

Runway1 :aliased Runway; -- instantiate a runway
Controller1: Controller(Runway1'Access); -- and a controller to manage it

------ the implementations of the above types ------
protected body Runway is
entry Assign_Aircraft (ID : Airplane_ID)
when Clear is -- the entry guard - tasks are blocked until this is true
begin
Clear :=False; Put_Line (Airplane_ID'Image (ID) &" on runway ");
end;

entry Cleared_Runway (ID : Airplane_ID) when not Clear is
begin

Clear:=True; Put_Line (Airplane_ID'lmage (ID) &" cleared runway ");
end;

entry Wait_For_Clear when Clear is begin
null;
end;
end Runway;



task body Controller is

begin
loop
My_Runway.Wait_For_Clear; -- wait until runway is available
select -- wait for two types of requests

when Request_Approach‘count = 0 => -- landings have priority
accept Request_Takeoff (ID : in Airplane_ID; Takeoff : out Runway_Access) do
My_Runway.Assign_Aircraft (ID); -- reserve runway
Takeoff := My_Runway; -- tell airplane which runway
end Request_Takeoff; -- end of the synchronised part
or
accept Request_Approach (ID : in Airplane_ID; Approach : out Runway_Access) do
My_Runway.Assign_Aircraft (ID);
Approach := My_Runway;
end Request_Approach;
or -- terminate if nobody left who could call
terminate;
end select;
end loop;
end;

task body Airplane is
Rwy : Runway_Access;
begin
Controller1.Request_Takeoff (ID, Rwy); -- wait to be cleared for takeoff
Put_Line (Airplane_ID'Image (ID) &" taking off..."); delay 2.0;
Rwy.Cleared_Runway (ID);
delay 5.0; -- fly around a bit...
loop
select --try to requesta runway
Controller1.Request_Approach (ID, Rwy); -- this is a blocking call
exit; -- if call returned we're clear for landing - proceed...

or delay 3.0; --timeout - if no answer in 3 seconds, do something else
Put_Line (Airplane_ID'Image (ID) &" in holding pattern");

end select;
end loop;
delay 4.0; -- do landing approach...
Put_Line (Airplane_ID'lmage (ID) &" touched down!");
Rwy.Cleared_Runway(ID); -- notify runway that we're done here.

end;

New_Airplane: Airplane_Access;
begin
for lin Airplane_ID'Range loop -- create a few airplane tasks
New_Airplane := new Airplane(l); delay 3.0;
end loop;



5.

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.

end Traffic;

3arpysute cpeny GNAT u otkpoiite mpoekT traffic.gpr. 3arpy3uTs cpeay MOKHO depes
3arpys3ky (aiina mpoexra gpr.

Show absolute paths

Shows Flat wiew

E £ sro
Shows hidden directories
. Traff
Parse all xref information
LA .
£+ show projects imported by Traffic
fo ob] . ) '
2 Show projects depending on Traffic
Project ¥ Propetties
Biuild ¥ Save project Traffic
Fun ¥ Edit source File
pUCYHKE: Drocurnentation r Dependencies . Daitn

OTKpBITHII (Paiii MOKHO PelaKTUPOBATb.
Ortkpoiite mporpammy Ha si3bike Axa: Traffic.adb.

[TpocMoTpuTe KO MPOTrpaMMBbI, HAUIUTE OTIIMYUTEIILHBIE 0COOSHHOCTH s3bIKa Aa 1
penakropa cpeasl GNAT

Buecure B koa Traffic.adbreckonbko ommbox pazHoro poaa.
HactpoiiTe ctuinm koMnuisTopa Kak rokasano Ha Puc.4.

[Tpu moMoIy KOMIUJIATOPA HAETe U UCIIPABbTE OIIMOKU B IPOTrpaMMe.
CroMIMIMpPYHTE UCTIOTHAEMBIH (EXE)daii.

Beimosaure exedaiin 3amyckas ero B cpene GNAT, B8 Windowsu B koMaHJHO# CTpOKe
Windows.Haligure oTau4Yns B BBIIOJIHEHUU.

Hacrpoiite GNAT Ha pexuM OTIa KK MpoTrpaMMbl (CM. COOTBETCTBYIOLIHIA Pa3/iell BBIIIE)
3anycTute OTIaquuK.

VYcTaHOBUTE HECKOJILKO TOYEK OCTaHOBA B Iporpamme (cum. Puc. 7).

BriBeuTe Ha KpaH MO 3HAYCHUH HECKOJIBKHX MEPEMEHHBIX.

BeimosHuTe IporpaMmMy 1Mo OTIaJ9MKOM U3MEHSISI €70 PEKUMBI: BHITIOJIHEHHE 10 TOYKU
ocranoBa (breakpoint) peirosiHeHHE B IOLIArOBOM pexkuMe, U 1ip. [loctapaiiTech onpeaenuTh
Ha3HAYCHHUE PO PAMMBI.

Brritaere u3 pexxuma OTIAIKK.



KOHTPOJIBHBIE BOITPOCBI

1. [lns gero mpenHasHaveHa U Kak paboraet nporpamma Traffic.adh
2. Kakue 6ubnuoteynslie GyHKIIMH UCIIOJIB3YET IPOTPaMMA.

3. HazoBute ocHOBHBIE MOYNIH UHTErpupoBaHHOU cpenbl GNAT.

BUBJIUOTIPA®UYECKHU CIIMCOK

1. TaBBa A.E. — “Anckoe” nporpammupoBanue. Ada — 95 Kommmstop GNAT, V-0.4,mait 2004.
— 43%k., http://www.ada-ru.org/

2. 3wk mporpammupoBanust SPARK ADA
http://www.adahome.com/Tutorials/Lovelace/lovelata

3. Kommusitop GNAT. (Kommusitop GCC st AdaunTerpupoan B8 GNAT)
http://www.gnu.org/s/gnat/

4. Kommumsarop GCCans Adahttp://gcc.gnu.org/




