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BAI THY'C HANH SO 1
CYGWIN VA CAC LENH LINUX CO BAN

1. MUC DiCH
e (Cai dat va su dung cygwin.

e St dung mot s6 1énh co ban cua Linux

2. LY THUYET
2.1. Cygwin
2.1.1. Khai niém
Cygwin 1a mot mdi truong giéng nhu Linux cho Window.N6 bao gom hai phan:
e Mot DLL (cygwinl.dll) cung cip céac chirc ning ctia Linux APL
e MOt tap cac cong cu,cung cip cach nhin va cam giac nhu Linux.
2.1.2. Cai dat
Chay file setup.exe dé cai dat

Install Program As Other User x|

Some programs will nat install correctly if wou do not hawve
adminiztrative privileges on thiz computer.

If wou know the pagzword to an adminigtrative account,
you can uze that account ta inztall the program.

f* Bun the program as ASICOF student

i~ Run the program as the fallowing user:

User name: I.-'i'-.dministr.ator
Pazsword: I
Domain: IﬁSICD?

[T Abways run install programs as A51C07Sstudent

Cancel

Nhéan OK & tiép tuc.



(o
Cygwin Met Release Setup Program

T hiz waizard will guide you through the installation and updating
of the Cugwin environment and a plethora of GHI packages.

C

Setup.exe version 2.416
Copyright 2000, 2007 Red Hat Inc.
hittp: A fsources. redhat. comy cpgueins

< Baclk Cancel

Nhan Next dé tiép tuc.

Cygwin Setup - Choose Installation Type - |I:I|£|

Chooze A Download Source
G

Chooze whether ta install or dovenload from the intermet, or install from files in
a local directony,

= Inatall from Internet

" Download from Internet

* nztall from Local Directong

< Back I Mest = I Cancel

Chon Install from Local Directory sau d6 nhan Next.




Cygwin Setup - Choose Installation Directory

Select Root Install Directory

Select the directory where you want o install Cygwin, Alzo chooze a few

inztallation parameters.

=101 ]

cC

— Foot Directany

O hepgwin Browse. .. |
— Inztall Far Drefault Tewt File Type

i Al Users % DOs

i Just Me i Unix

¢ Back I Hest > I Cancel |

Chon dudng dan dé cai dat chuong trinh (& day 1a D:\cygwin) sau d6 nhan Next.

Cygwin Setup - Select Local Package Directory

Select Local Package Directory

Select a directory where pou want Setup to stare the installation files it
downloadsz. The directory will be created if it does not already exist.

=101 =]

cC

Local Package Directary

[ vnghoanganhteofbwarehcypgwin, old Browse. .. |

< Back I Mest » I Cancel

Ban lya chon duong dan c6 chira file setup.exe sau d6 nhén Next.




= Cygwin Setup - Select Packages

Select Packages
Select packages to ingtall

=101 ]

cC

" Keep © Frev & Cunm

 Exp

‘Eie_wl Categaory

Cateqaory | Cur... | =

| Ei...| Sr...| Package

Y

+ Al &% Default
+ Admin &% Default
+ Archive &% Default
+ Baze &% Default
+ Databaze &% Default
+ Devel & Default
+ Doc &% Default
+ Editorz £% Default
+ [3ames &% Default
+ [araphics &% Default

¢ Back

| Hest > |

Nhén chudt vao Default & muc All chd cho Default chuyén thanh Install nhu hinh sau

= Cygwin Setup - Select Packages

Select Packages
Select packages to ingtall

=101 =]

cC

s

" Kesp © Prev & Cur © Exp "v"iewl Categary
Categony | Curr... | M e | Ei...| Sr...| Package
+ Al & [nstal
+ &dmin &% [nztall

+ Archive & [nztall

+ Baze &F Inztall

+ Databaze &% [nztall
+ Devel & [nztall

+ Doc &% |netall

+ Editors &% Inztall

+ Games &¥ |nztall

+ [araphicz &% |nstall

< Back

I Mest » I

Cancel |

Nhan Next dé cai dit.




=101

Progress
Thiz page dizplayz the progress of the download or installation. Lo

Inztalling
groff-1.18.1-2

Suzrdmanman fhpftodit. 1

Froges: |
Totak .
Disk: =

¢ Back | [HiEwt = |

Cygwin Setup - Create Icons - |I:I|i|

Create lcons
Tell setup if pou want it to create a few icons for convenient access to the oo
Cygwin environment.

¥ Create icon on Desktop
IV dd icon to Start Mend

¢ Back I Finizh I Cancel

Nhén Finish dé hoan thanh cai dat.
Chay thur Cygwin.



Copying skeleton files.
These files are for the user to personalise
their cygwin experience.

Theze will never be overwritten.
‘.. bash_profile’ —-» "shomesstudent// . bash_profile’

‘. .bhashre’ -2 shomesstudent/ . bhashrc’
L/.inputre’ -» “rhomesstudentss . inputrec’

5 -

2.2. Tap lénh co ban cua Linux
e Thay di thu muc
cd <pathname>

pathname cho biét thu muc can chuyén t6i. Pudng dan co thé 1a tuyét ddi (tinh tir thu muc gbc)
hay tuong doi (tinh tr thu muyc hién hanh).

Thu muc dac biét:
® Thu muc hién hanh: .

® Thu muc cha Do

% cd Ausr-localste

S cd ..

¢ cd te

e Liét ké ngi dung thu muc

Is —[option] directory name
[option]:

-a liét ké cac file an.

-d xem tén cua thu muc hién hanh.

-F liét ké cac file va cho biét cac ki€u cua file qua ky hi€u & cudi



Khong co6 ky hiéu gi: file binh thuong.

A :  directories.
ko . executable files.
“@” : linked file.

-i cho biét s6 inode cua file.
-1 liét ké day du cac thude tinh cua file.
-R liét ké cac thu muc con theo kiéu dé quy.

-t sdp xép theo thoi gian cap nhat.

Vidu:

cygtermlBé cygtermlBb.tgz

: —a
Jash_hiztory bin cugtermlBt cygtermlBb.

5 1= -1
total 14
d PR Pr—xr—x 2 student Mone B Jun 22
3 student MNone A Jan 22
student HNone 13344 Apr 16

cygternlBt, cygtermlBb.tgz

Tao thu muc

mkdir directory name

Vi du:

bin cygtermlBé cygtermliBb.tgz

BB:14 bhin
2884 cygtermlBb
2884 cygtermlBb.tgz

Xoa file hay thuw muc

X6a thu muc trong:
rmdir directory name(s)

X6a thw muc khong trong
rm —r directory name(s)

Xoa file

rm —option filename

Vi du:




% 1s
anh hin cygtermlB6 cygtermlB6.tge test test.c

¢ rmdir anh

¢ rm —r test

¢ rm test.c

cygtermlB®t cygtermlbb.tgz

e Copy

e Copy files:
cp [-option] source file destination_file
cp [-option] sorce files destination directory

e Copy thu muc:
cp —t source_directory(s) source directory

% cp Jfusrrlocal-terste.resource.sh?768.tar.gz Ahomesstudent

% cp —r Ausr/local/testool .

e Di chuyén file hay thu muc
myv [option] filenamel filename2
directoryl directory2

filename directory

% mu shomesstudent/toolrtest.c

% mu tool <home

5

e Tim kiém mot file
find pathname -name filename —print
(c6 thé dung wildcard dat trong dau nhay kép)
Vi du: Tim nhitng file .bat trong thu muc hién hanh
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% find . —name "*_.bat" —-print
-#libhs/python2 _3/idlelibsidle .bat

susrssharesdoc/perl-libuwin3Z2-8.1%1 -APIFilesex~CopyBoot .hat
JSusrsshave/docsperl-libwin3d2-8.171-Pipestest.bat

susrssharesdocsperl-libwin32-A.1%1Shortcut-1n32 _hat
susrssharestexnf #doc/generic/cmyk—hax-saml—-sep.bat
Susps/R11ReAhinsstartxdmep. bat
susrsH11R6binsstartxwin . bat

-Seyguin _bat

5

e Tao lién két tit mém

Tuong ty nhu khai niém shortcut cia Windows UNIX cho phép tao mét file lién két tat dén mot
file hay thu muc khac.Co hai loai lién két tat cirng va mém.O day chi ndi vé lién két tat mém: In -s ,
chtra cac thong tin tro dén file vat ly.

Vi du tao moét link don gian tir /ust/local/bin dén /usr/bin/perl

% cd susr-localsbin

% 1In —s Ausr/hinsperl
In: ‘./perl’': File exists

e Xem va chinh sira ndi dung file bing vi (visual interpreter)

vi 1a trinh soan thao thong dung nhét trong UNIX.

) a,A,1,1,0,0

C6 hai ché d6 hoat dong: Lénh >  Chén
-Ché d6 1énh <
-Ché d6 chén <ESC>

Ché d6 Iénh:

Bit dau khi vao chuong trinh vi.Cé thé thuc hién céac thao tac di chuyén,thao tac trén cac ddi
tuong text...

Muén chuyén sang ché d6 1énh,nhén Esc.

Ché do chén:

Cho phép nhap van ban vao buffer.Co nhiéu 1énh dé vao ché do chén nhu:a,A,i,1,0,0.
o] x|

[ |

-

% vi anh.c

11



"anh.c'" [Mew Filel

e (Céc thao tac don gian:

Nhén a (append) dé vao ché do chén.

Nhap vao van ban

Sau khi nhap xong,chuyén sang ché do 1énh:Nhéan Esc

Luu dit liéu va thoat khoi vi: Nhin :w ,nhan Enter, nhan q
e Cac lénh di chuyén:

hlui 1 ky tu

j xudng mot dong

k 1én mot dong

1 qua phai mot ky tu

:n  di chuyén dén dong n

e (Cac 1énh chén van ban:

cheén trudce cursor.

chén o dau dong.

cheén sau cursor.

nbi vao cubi dong.

mé mot dong trdng phia dudi.
md mot dong trong phia trén.

oe T

e Tim kiém trén van ban

Tim kiém vé sau :/pattern<Enter>
Tim vé trude :?pattern<Enter>
Lap lai lan tim trude n

Lap lai 1an tim trudce chiéu nguoc lai N

e (Cac lénh x0a

Xoa tir hién hanh dw
Xoa tu ¢ trudc db
Xoa ca dong dd
X6a dén cudi dong ds
X6a dén dau dong do
X6a n dong ké tiép p hoac :u

e (Cic thao tac khac

Ghi ra file W
Ghi ra file ¢c6 tén ‘filename’ :w filename



Thoat vi (khi noi dung file chua thay ddi) :q
Thoat va khong ghi :q!
Ghi va thoat :x!

3. THU'C HANH

Tao cay thu muc /home/dir1/dir2.Soan thao chuong trinh helloworld.c trong usr/local, copy vao
cac thu muc dirl,dir2.Sau d6 xo6a dirl.

13



BAI THU'C HANH SO 2
GIOI THIEU VE GCC VA GDB

1. MUC TIEU
e (6 kha nang viét , dich va chay mot chwong trinh bang C

e Biét cach debug trong méi trudng Linux

2. Li THUYET
2.1 Lam quen véi gcc

“Helloworld” 12 mot chuong trinh kinh dién ddi v6i hau hét chung ta khi bat dau tim hiéu mot
ngon ngilr 1ap trinh méi. Khong chi don gian in ra 101 chao, chuong trinh co ban nay con giup ching
ta hiéu dugc diéu kién va moi truong tdi thiéu ma chuong trinh Ung dung cé thé hoat dong duoc.
Helloworld.c dudi day 1a mét chuong trinh nhu vay.

= /khoasdebug

flinc lude<stdio.h>
int maind{>

printf<"Hello World “n'>;
exit(B;:

4 M s

Dé soan thao mot ma nguén trén thi ban c6 thé dung chuong trinh vi trén linux hodc dung mot sb
trinh soan thao khac. Nhung do ching ta dung chuong trinh Cygwin nén gép nhi¢u khoé khén cho viéc
st dung trinh soan thao vi .Do d6 dé thuan loi thi ching ta s€ su dung Notepad .

Trén UNIX dé bién dich mét file C thong thuong ching ta s& sir dung 1a cc hay gee. Viée sir dung
gee va cc 1a hoan toan giong nhau , chung khong doi hoi cau hinh gi thém ca nhung ¢ day ching ta s&
st dung gcc vi n6 tuong thich véi cac san pham GNU cho ho Linux.

$ gcc Helloworld.c —o helloworld
$ ./helloworld

Hello World

$

Cach chuwong trinh lam viéc:

Trinh bién dich gee va cc yéu cau file chira ma ngudn C trén thong sé dong 1énh dé bién dich. O
day ta chi dinh Helloworld.c & ddi s6 dong 1énh tht nhat. Tuy chon —o yéu cau trinh bién dich tao ra
file két xuét (file chuong trinh thyc thi) mang tén helloworld ( ban c6 thé chi dinh mot tén két xuat
khac véi tén file ngudn). Néu ban khong chi dinh tiy chon —o thi cac trinh bién dich sé& tao ra file
thuc thi véi tén 1a a.out . Khi d6 thay vi goi helloworld trén dong Iénh ban phai goi a.out

Thuong thi co 2 nguyén nhan chu yéu khién chuong trinh ctia ban khong chay duogc sau khi da
bién dich thanh cong. Thir nhat néu ban goi chuong trinh theo cach ciia DOS nhu:

14



$ helloworld
bash : helloworld : command not found

Ly do 1a Linux khong tim thdy duong dan dén noi chua file dé bién dich helloworld . Linux
khong tim file thue thi trong thu myc hién hanh nhu DOS. D€ giai quyét van dé nay ban c6 thé chi
dinh duong dan thu muc hién hanh ./ trudc tén chuong trinh can goi.

Thir hai ,chuong trinh khong chay khi goi tir dong 1énh 14 do file thuc thi chua duoc cip quyén x.

$ ./helloworld
bash : ./ helloworld : Permission denied

Ck}o d1:1 file thuc thi cﬁa} ban da bién dich ra m"Zl nhi phan nhung Linux khéng quan tam dén. N6
yéu cau bat ki file nao muon thyc thi phai c6 quyén x trén thudc tinh phén quyén cua file trudce da.
Gap truong hop nay ban c6 thé goi 1énh chmod dé thém quyén x cho helloworld nhu sau

$ chmod o+x helloworld

Trong hé thong néu nhu ngudi quan tri da thiét 1ap co umask ,cho phép céc file khi tao ra mic
dinh c6 quyén x thi ban khong can phai quan tdm t4i van dé nay.

Cac tuy chon cua gec:

That su ching ta dung rat it tiy chon trén dong 1énh bién dich cua trinh bién dich gee ( chi yéu 1a
—0, -g hoac —1) . Tuy nhién trinh bién dich gcc c6 rat nhicu tuy chon. Ban co6 thé tham khéo tai li¢u
man nhu sau:

$ man gcc

SYNOPSIS
gece [-ei—-51-E1 [-std=
[—g]1 [—pgl [-O 1
[-W ...1 [-pedantic]l
[-1 -1 [-L .--1
[-D [= 1...1 [-U
[-f ceal [-m eaal
[-o 1 .-

Only the most wseful options are listed here; see helow for the remain-—
der. g++ accepts mostly the same options as gcc.

DESCRIPTION
When you invoke GCC, it normally does preprocessing, compilation.,
assembly and linking. The *‘overall options'' allow you to stop this
process at an intermediate stage. For example, the —c option says not
to run the linker. Then the output consists of ohject files output hy
the assembler.

Other options are passed on to one stage of processing. Some options
control the preprocessor and others the compiler itself. Yet other
options control the assemhler and linker; most of these are not docu-—
mented here, since vyou rarely need to use any of them.

B¢ chuong trinh GNU ciing kém theo trinh info huéng dan st dung phan mém rat chi tiét. Ban c6

the yéu cau info huéng dan su dung bang I¢nh sau
$ info gcc
Sau day sé la cac tuy chon cua gec: i
-X language Pac ta tuong minh ngoén nglr dugc st dung trong cac file input (thay vi dé trinh

bién dich tu lya chon dya vao phan m¢ rdng cua céc tén file). Pac ta ndy cd y nghia voi tat ca céc file
duoc di theo sau nd cho dén khi gap mdt —x ké ti€p nira. Cac ngdn ngtr ma trinh bién dich gcc ¢6 ho
trola:

15



z c-header cpp-output

c++ cH+-cpp-outbput
objective—-c obhjc-cpp-outbput
assembler assembler-with-cpp
ada

£77? f£7?7-cpp-input ratfor
Jawva

treelang

-X noneqTét bat ki dic ta ngdn ngit nao ¢ day va trinh bién dich s& dya vao phan mo rong cua
cac file input dé dich ma thoi

-¢ Compile hodc assemble cac file source nhung khong thyc hién qua trinh link. Két qua
cua qué trinh bién dich nay s€ tao ra cac file doi tugng. Mac dinh thi céc file doi twong dugc tao ra s€
1a cac file input nhung dugc thay thé phan mo rong .c, .1,.5,....
bang .o )

-0 file Iao két qua bién dich l1a mot file thuc thi ma c6 tén 1a file

-g  Giong nhu tuy chon —o nhung file tao ra cho phép ta c6 thé debug qua trinh thuc thi cta
no.

-llibraryname ~ Cho phép lién két véi cac thu vién khi dich

O diy c6 mét lwu y d6 1a thix tw cac tuy chon khi bién dich 1a khéng quan trong.

2.2 Debug mét chwong trinh bang GDB

Tat ca cac phan mémfiéu chira dung 16i. Thong thudng thi 100 dong 1énh la co khoang 2-5 dong
1énh bi 161 ( 2-5%). Céac 101 thudong gdp dugc phan loai va st dung mot s6 phuong phap chung dé loai
bo chung nhu sau:

e Loi dic ta : Néu nhu chuong trinh ngay tir dau da dic ta sai thi ching s& khong hoat dong
theo yéu cau la diéu tat yéu. Lap trinh vién gioi nhét thé gi6i cling c6 thé viét ra mot chuong
trinh sai v6i ¥ tudng ctia nguoi ding. Do d6 ma trudce khi bét tay vao 1ap trinh (hay thiét ké)
ban can phai hiéu rd muc dich ma chuong trinh minh phai thuc hién 1a gi.

e Loi thiét ké : Chuong trinh cho du kich thudc nhé di ching nira thi cling can phai thiét ké
.Thuong thi it c6 chuong trinh nao bat d¢au bang viéc ban ngdi ngay vao may gd lénh va thé 1a
n6 chay tot. Hay danh thoi gian dé nghi xem chuong trinh ctia ban can dugc xay dung theo
cach nao, ciu trac dit liéu nao can dung dén va chung sé dugc xtr dung ra sao? Néu 13i thiét
ké xdy ra thi n6 c6 thé 1am cho ban phai ngdi viét lai toan bd chwong trinh.

e Léi viét md : Di nhién moi nguoi déu co thé g0 sai 1énh. Tuy nhién, cac trinh bién dich du strc
bt 18i ¢t phap va ban khong phai lo ling vé van d& nay. C6 mot sb trinh thong dich khong bét
16i khi ban soan thao, 15i chi phat sinh khi chuong trinh dang chay. Pay 1a vin dé can quan
tam. Loi viét ma kho bat nhat 1a cac 16i thudc vé logicciia chuong trinh. Vi dy nhiing vong lap
v tan khong ¢ diéu kién thoat, nhimg 15i danh chi s mang vuot qua pham vi cho phép.

Qua trinh g& 16i mot chuong trinh co thé duoc thuc hién béng cach theo doi qua trinh hoat dong
ctia chuong trinh bang cac céng cu tu dong. Thuong cac trinh debugger kém theo trinh bién dich s&
thuc hién cong viéc nay. Chuong trinh cua ban van duoc bién dich ra ma nhi phéan va chay nhu mot
chuong trinh binh thudng. Tuy nhién, trinh bién dich s& thém mot sé thong tin dé trinh bat 15i
debugger c6 thé dwa vao d6 hudng dan va thyc thi chuong trinh theo yéu cau tuong tac clia ban. Mot
chuong trinh nhi phan mudn thém vao cac thong tin g& 18i, ban bién dich véi tuy chon 1a —g (ddi véi
trinh bién dich 1a gcc) . Chiing ta s& xir dung trinh g& 16i gdb ctia GNU dé thyc thi va bat 1i cac
chuong trinh nhi phan duoc bién dich voi tuy chon —g.
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Dé bat dau , chung ta hiy thir véi mot chuong trinh gy ra 16i sau. Pay 1a mot doan chuong trinh
chi phuc vu chirc nang cho ham sort.Viéc sap x&p dua trén giai thuat Buble Sort. Mang sap xép bao
gdm céac phan tir co cau trac item. Cac phan tir duoc sip xép ting dan theo khoa key.

Chuong trinh debugl.c
/***************~k~k~k~k**************************/
typedef struct {

char * data;

int key;
} item;

item array[]={
{"bill", 3},
{"neil", 4},
{"john",2},
{"rick",5},
{"alex",1},

}i

void sort (item * a, int n)
{
int i=0,3=0;
for (;i<n ; 1i++)
{
for (3=0;3j<n;j++)

if(alj].key > alj+1].key)

item t = al[j]l;
aljl = al3+11;
alj+l] = t;
}
}
n--=y
}
}
main ()
{
int 1i;
sort (array,5);
for (i=0; i<5;i++)
printf ("array[%d]l= {%d,%s}\n" ,i,arrayl[i].key, arrayl[i].data);

exit (0);
}

/‘k‘k‘k*****************************************/
Chung ta hay thur bién dich chuong trinh :
$ gcec debugl.c —o debug

Trinh bién dich thuc hién thanh cong va khong dua ra thong bao 18i nao ca. Ldi nay thudce vé 15i
logic chi phat sinh ltic chuong trinh thue thi.

Khi chay chuong trinh thi ta s& duoc két qua sau :
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= fkhoa;/debug

S ./debugl
arrayl@l
arraylll
arrayl2]
arrayl3]
arrayl4]

{2, john>
{1.alex?
{B,.<{nulld>>
£3.bill>
{4.neil>

%

4 » i

Chiing ta thay rang khi chay chuwong trinh nay thi két qua két xuat khong theo tht tyr ma ching ta
muodn sap xep v6i lai tai vi tri thir 2 cia mang da bi sai. Két qua nay 1a do qua trinh chiing ta truy xudt
vao cac phan tir khong c6 trén mang. Tuy theo cac phién ban khac nhau ctia Linux va Unix thi c6 thé
cho ra mot thong béo 16i khac nhau.

Do hé diéu hanh ludn cap phat mot ving nhé du cho mét ing dung nao d6 nén & day tai vi tri cia
phan tu thir 2 thi c6 két qua (null). Néu nhu bay gid ta stra lai doan chuong trinh nguon thi n6 s€ két
xuat ra mot thong béo 101 khac

typedef struct {
char data[10000000];
int key;
} item;
Thong bao 16i bay gio 1a
= fkhoa/debug

¢ gece debug?.c —o debug?2
debug2.c:45%:2: warning: no newline at end of file

S . /debug2
Segmentation fault {core dumped?

5

4 2 A

Li do ctia viéc nay 1a khi kich thudc ctia mot phan tir qua 16n thi n6 s& chiém nhiéu ving nhé , khi
do ta truy xuat vuot qua kich thudc cia mang s€ dong thoi vugt luén viung nhd du ma hé diéu hanh
cap cho tng dung.

Pé tim 16i cho chwong trinh, chiing ta bat diu qua trinh bién dich cho chwong trinh nay lai voi ché
do debug

$ gcc debugl.c —g —o debugl
$ gdb debugl

18



= /khoa/debug

% goo debugl.c —g —o debugl
debugl.c:41:2: warning: no newline at end of file

4 gdb debugl
GHMU gdb 28803-07-20—cvs (cyguwin—speciall
Copyright 2883 Free Software Foundation, Inc.

GDE iz free software, covered hy the GHU General Public License, and you are
we lcome to change it and-sor distribute copies of it under certain conditions.
Type “"show copying" to see the conditions.

There iz absolutely no warranty for GDB. Type "show warranty' for details.
Thiz GDB was configured as "i6B6—pec—cyguin'. ..

Cogdh)

4 » 2

Ban tuong tac v6i gdb tir ddu nhic ctia chuong trinh. Sau déy 1a cac 1énh co ban trong gdb

run (r) Thuyec thi chwong trinh dang debug cho dén khi gap mot breakpoint

break (b) num Thiét 1ap breakpoint tai hang tht num

delete break num Xoa breakpoint thir num

disable break num Tam thoi vo hiéu hoa diém dung nay.

enable break num Str dung lai breakpoint da bi vo hi¢u hoa.

help breakpoint Xem cac 1énh chi tiét vé breakpoint

info breakpoint Xem thong tin vé cac breakpoint hién co trong chuong trinh

backtrace Do vét stack , chung ta c6 thé dung 1énh ndy dé xem lai cac budc ma

chuong trinh di dén 16i bang cach lan theo vét stack noi luu chira cac  10i
goi ham va tri trd vé cia ham.

print j In ndi dung ciia mot bién hay ciia mot biéu thuc nao do. Dé in gia tri
cua mQt mang thi ta cling lam tuong tu print a[0]@5 . V&1 @5 chira so
lugng phan tir ke ti€p can in ra.

Display In gia tri cia mot mang bat ki khi chuong trinh thuc thi t6i breakpoint

list linenum In linenum dong code tiép theo tir vi tri hién tai, néu khong chi ro $6
dong thi gdb s€ in ra mdt s lugng dong nhat dinh nao do.

cont (c) Tiép tuc thuc thi chuong trinh cho dén khi gap mot breakpoint méi

next (n) Thue thi dong 1énh ké tiép

commands Thuc thi mét s6 1énh duge chi dinh khi gdp mot breakpoint

quit Thoat khoi gdb

3. THU'C HANH

Hién thyc chuong trinh debugl.c bén trén . Dich , chay va ding dbg dé tim 15i cho chuong trinh
do.
e Dung dbg dé chay chuong trinh debugl
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e Dung Iénh run cho chuong trinh tu thuc thi
e Dung lénh backtrace dé thiy rang 15i xay ra bén trong ham sort
e Thiét 1ap breakpoint tai vi tri dong 1énh

a[j].key > a[j+1].key

s& thay rang ¢ ddy a[j+1] 13 vuot qua tri cia mang , do d6 ma vong 1ap phai sta lai 1a i < n-1.
Khi stra lai thi dich va chay chuong trinh. Tuy chuong trinh khong con bao 101 nita nhung két qua
Xuat ra van con sai

khoa/debug =10 x|

debug2.c:45%:2: warning: no newline at end of file

% gdb dehug2

GHNU gdb 2803-89-280-cwvs Ccyguin—speciall

Copyright 2883 Free Software Foundation, Inc.

GDB iz free software,. covered by the GHU General Public License, and you are
welcome to change it andrsor distribute copies of it under certain conditions.
Type "show copying”™ to see the conditions.

"show warranty" for details.

There is abhsolutely ne warranty for GDB. Type
Thiz GDB was configured asz "i6#b-pc—cyguwin'. ..
Cgdh? run

Starting program: skhoasdebug-debug2.exe
arraylB] = {2, john2

arraylil = {1.alex>

arrayl2] £3.bill>

arraylld] 4. neil’

arrayl4] {5, rick?

Program exited with code B178874.
Cgdh) ™

o Dé sira 16i tiép tuc ta s& dat mot breakpoint tai vong lip ngoai cing va mdi lan chwong trinh
thyc thi t61 do s€ kiém tra gia tri cua mang array.

= /khoa/debug

Mo breakpoints or watchpoints.
Cgdbh>» list 19
14

15 void sort <item * a,. int n2»
i6 £

17 int i=@.j=08;

ik s2int 8 = 13

19 for (;idn ; i++>

28 £

21 sse=03

29 for (j=0;j<n—-1;j++>
{

23

(gdh> b 19

Breakpoint 2 at Ox4@186e: file debug2.c,. line 17.

(gdb> commands

Type commands for when breakpoint 2 is hit, one per line.
End with a line saying just “end".

>display alBI1RES

Sau khi thiét 1ap nhu trén thi ta cho chuong trinh thyc thi lai tur dau, ta nhan théy 1a sb vong 1ap
ctia chuong trinh it hon ta mong doi. Vay nguyén nhan nam ¢ dau???

Nguyén nhan chinh 14 do ta da giam n-- di. C6 18 ngudi lap trinh nghi rang cir sau mdi vong lap
bén trong thi chuong trinh da sip xép dugc mot sé rdi nhung theo 18 thi chi co thé giam duoc sb vong
lap bén trong thoi chtr khong thé giam sd vong lip bén ngoai Khi bo di dong 1énh nay thi chwong
trinh s€ hoat dong mot cach chinh xéc.
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BAI THU'C HANH SO 3
LAM QUEN VOI T-ENGINE

1. MUC TIEU
e Gi6i thidu bo Kit T-Engine va téng quan vé kién tric ctia no.
e (Caidat cong cu dé phat trién va giai thich céc thu muc duogc cai dat.
e Gidi thidu va cai ddt cac phan mém giao tiép giita may tinh va T-Engine.
e Xay dung va lién két process.

e Khoi dong T-Engine, truyén nhan chwong trinh va thyc thi chuong trinh trén T-Engine.

2. LY THUYET
2.1 Téng quan vé T-Engine
2.1.1 T-Egine la gi

T-Engine 1a mét platform duoc phat trién mé va chuan hod cho nhitng hé théng nhing. N6 dong
mot vai tro quan trong trong vi¢c xay dung nhitng h¢ thong tinh todn thuong gip,ma thong thuong tat
ca déu duogc nhiing véi may tinh thong minh va lién két mang.

T-Engine 1a su lgét hop cua chuép phan cing (T-Engine board) va hé diéu hanh thoi gian thuc(T-
Kernel).T-Engine ho trg su phan phoi middleware.

_T-Engine la kién tric t6t cho phat trién hé thong nhiing nhanh chong va hiéu qua cho cac san
pham nhu cell phones va nhimg tng dung thong tin. T-Engine ho trg eTRON, mot kién trac bao mat
mang phat trién dya trén TRON Project, d¢ dam bao nhiing thong tin s6 s& dén an toan ma khong lo
bi nghe trdm hay xdo tron trong khi truyén.

2.1.2 Cac san pham T-Engine

T-Engine cung cap bon loai san phdm bao pht pham vi cac thanh phan tao nén mot méi  trudng
tinh toan thuong gap.
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Hinh 3.1: Dong T-Engine

T-Engine chuin ) )
Mot san pham c6 do tuong thich cao véi nguodi sit dung,nham vao céc thiét bi thong tin di
dong nhu cellular phone,PDA,DTV,..

HT-Engine (micro T-Engine) ) ) .
Mot san pham giao ti€p don gian v6i nguoi sir dung chu yéu dung cho nhimng thiét bi di€u
khién,nhu nhirng thiét bi dién gia dung,thiét bi khoa hoc nghién ctru itng dung.

nT-Engine (nano T-Engine) ) )

M(}t platform dung cho nhiing thiét bi dién gia dung nhd,cac cam bién kich thudc c& mot
dong xu.

pT-Engine (pico T-Engine) . )

Paltform cho nhimng thiét bi 1a thanh phan nho nhat trong mdi trudng tinh toan thong thuong
nhu dén,cong tic,cadc cam bién,van...
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2.1.3 T-ENGINE/SH7760
Cau hinh hé théng
Diic diém
Chip ngoat vi LSI

phuong dién thuong mai.

Standard T-Engine: Outline of CPU Board Specification

* 32-bit CPU with MMU

* 16MB/32MB RAM (increase possible with expansion board)
* 4MB Flash memory (increase poszible with expansion board)
* Serial /O - 384Kbps or more possible

* PCMCIA - Type II, 1 slot

* USB Host - Type A connector, 1 channel

* ¢TRON chip I'F SIM card connector)

* LCD panel I'F

* Sound CODEC - Input 1 channel, output 2 channels

» Extension bus I'F

» Calendar clock

pT-Engine: Outline of CPU Board Specification

* 32-bit CPU

* 2MB/4AMB RAM (increase poszible with expansion board)

* 4MB Flash memory (increase possible with expansion board)
* Serial /O - 384Kbps or more possible

* CF card, Type II, 1 slot

* MMC card, 1 slot

* ¢TRON chip I'F (SIM card connector)

* Expansion bus LI'F

» Calendar clock

Bang 1

(PCMCIA controller va sound generator

chip)

san  ¢cb

trén

T-Engine bao gém PCMCIA controller,sound generator chip,SIM card connector ,..tao diéu kién
thuén loi dé phat trién nhitng ing dung ctia h¢ thong.

Board T-Engine c6 hai SH7760 bus (bus dir liéu va bus dia chi ) va khe cim mé rong diéu khién
tin hiéu output , nguoi st dung c6 thé két ndi cac thiét bi dac biét.

Ciu hinh T-Engine

Hinh 1 cho thdy cdu hinh hé théng mot T-Engine board va hinh 2 1a so db khéi ctia T-Engine
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ATA card, etc.

USB mouse, etc.
Hos

=]

B @© &

[ ]

SIM card

AC adapter (accessory)

T-Engine Board

Host system

Head
phones

Earphones

Hinh 3.2: C4u hinh hé théng.
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SIM Card HP HPMIC LD LCD2 Senal AC adapter
] ]
I
i 5.6V

H
A # 4

Supply voltage
sener alion
Sound generator e RTC SROM
Lk
Clup UDA1342TS B | |
: : : * - Power -iup_p'.\'
contbrod
sim | s | e Juepd
CPU ¥
TR =T
SH776 UART(2CH) 5V 3.3V LSV
1sai] cra [inte] Bse

LK
SH Local Bus

Adrass Flash SDRAM POMCTA ]3'..1:L-
BulTe;

decoder Memary

T
] S —

UsB PC Card Extension bus interface

Hinh 3.3 : So do khdi

Hinh dang

T-Engine board bao gébm bdn board:CPU,LCD,debug,va 1/O board.Hinh 3 cho ta thiy cai nhin
bén ngoai cua T-Engine.

LCD Board —

CPU Board —m=
/O Board =™

Debug Board

Hinh 3.4: Hinh dang SH7760 T-Engine.
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Céc hinh tir hinh 4 dén hinh 9 cho ta thiy hinh anh cua cac board twong tng (LCD,CPU ,
debug,va I/O board).

LCD
Infrared remote contral receplion
0 - oo
Push-button switch3
[mm|
=
=
s
Cursor switchl
i @
o
Push-bufton switchl
o _n
(=] //
=| OM
77
o O
L] LI
f 1

Hinh 3.5: Mat trudc LCD board.

LCIy interface connecior |

LCL interface coninestord

Comtrast control volume / LCIY interface conmector 3
= / oo

ﬁ C P board interface connector?

Ched
==

CN2

=== CPU board interface connector |

CN3

Hinh 3.6: Mat sau LCD board.
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Earphones/microphomes connection connesier

PO Cand sk

CHY :é.'\lll'

CHA

i

\ LD board interface conmector]

CHG

LD board interface conmector2

\ LSH HOST interface comecton

Luu y : két ndi CN15 duge st dung cho kiém tra mach wu tién trong xuéng.Khong sir dung
Hinh 3.7 : Mat truéc CPU board.

WML switch

Syslem reset switch HE3MB-0NE wrile commector

i

670 | E s O et

Intrared remode control masmisson LED

H-bit DMP swiich

N1

“HTE)

Serial mtorlace connector

(M4

O
e i ——0 o
[uh.-;.rd.m_-rr_-..-_-l-.-,...._.._.,.,”/ \ =

U'Ch board interfice connector?

SIM card connector

Hinh 3.8: Mat sau CPU board.
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[tem Specifications Target device

CPU SHT760

Model name: HDE417T60EP200D

(REMESAS Technology)

Input clock: 16.6667MHz

Cperating clock  {Internal): 200MHz (x 12)
{External): 66MHz (x 4)

Package: 256-pin BGA

Flash memory Capacity: BMB
MEM29DLE40ESOTN (Fujitsu) x 1
SDRAM Capacity: 64MB
EDS2516APTA-T5 (ELPIDA) x 2
PC Card I'F COne slot

Controller: MR-SHPC-01 V2T {Marubun)
Package: 144pin TQFP
Serial I'FF 2ch
Controller: ST16C2550C0Q48 (EXAR)
Package: 48pin TQFP
Model name: UDAT342TS (Philips)
Package: 28pin SSOP
Earphone/microphones: 1ch The SH7760 on-chip S5l is used
Headphone output: 1ch
- Microphone input
Impedance: 2.2KQ The SH7760 on-chip IC is used
Sensitivity: -51dB/Pa to select the mode.
- Headphone cutput
Impedance: 3201

USB Host 1ch
Controller: SHT760 on-chip USB Host

ChaA: HB/2048F-CNE I'F
ChB: Monitor for debugging

Sound

to transmit data.

TFT color LCD module NL2432DR22-02E (MEC)

Display color: 262,144 colors
Display area: 240(H) x 320(V)
Controller:SH7760 on-chip LCDC

Power supply controlle H8/3048F-ONE The control SHT7E0 working
JWErSUPPL COMTOTEN ) Madel name: HDB4F 30488V TE25 for power supply coniral, RTC,

i(Renesas Technology) or tablet interface infrared
Operating frequency: 7.3728MHz remote control must be
Package: 100-pin TQFP interfaced via the serial chA.

RTC Model name: RV5C348B (RICOH) Via the H8/3048F-0NE
Package: 10pin S50P-G

h [ Via the HE8/3048F-0)
Touch panel I/F Model name: ADS7843 (TI) \ |t| the HE8/3048F-0ONE X
. i {(To be mounted on the LCD

Package: 16pin SS0OP board})

Serial EEPROM Capacity: 512 bytes Via the H8/3048F-0NE

Model name: S-28391AFJA (S11)
Transmission

Model name: GL100OMNOMP (SHARP)
Infrared remote control Transmission carrier: 38KHz
Reception

Model name: GP1UC101 (SHARF)
Transmission carrier: 38KHz

Via theH2/3048F-0ONE

Bang 2: Pic diém chiic ning cua T-Engine.
Cai dat
K&t néi hé théng

Dé sir dung T-minitor,ta str dung cap chuan RS-232C nbi voi connector CN1 ciia  T-Engine voi
may tinh.Hinh 2.1 cho thay cach thuc két ndi véi may chu va hinh 2.2 cho thay cac chan cua
connector CN1
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R5-232(

nterface

cross cable (accessory) ’%
t.

{

=

Host system
Serial interface connector
(O}

T-Engine Board

Hinh 3.9 : Két ndi hé théng.

n

Hinh Chan 3.10 :connector ndi tiép CN1.
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Fin No. Signal name [/ Remarks
1 GMND -
2 TxD Output TAB(UART)
3 RxD I RXB(UART)
4 GMND -
5 RTS O RTSB(UART)
6 CTS CTSE(UART)
7 GMND -
8 Reserved - ISP TCK(")
9 Reserved - GND(")
10 Reserved - ISP TMS({")
11 Reserved - ISP Plugi*)
12 Reserved - ISP BScan{*)
13 Feserved - ISP TDIM)
14 Reserved - ISP TDO(™)
15 Reserved - Vee(3.3V) ()

Bang 3:Cac tin hiéu cta cac chan connector CN1.

Luu ¥: (*) :Nhitng chan nay chi str dung dé kiém tra board trong xudng,khong st dung ching véi
muc dich khac.

Két néi Adapter

T-Engine Board

AC 110V

(2} Conneet the adapter cord
to the receptacle.

|:| D l [ AC adapter AC adapter connection

(1) Connect the plug, connector (CN14)

| > |

Hinh 3.11 : Két nbi adapter.
Luu y:
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e Khong dé cac vat ning 1én day cua AC adapter. D¢ tranh nhiing rai ro vé ri dién,ltra,hay
soc dién,khong gay hai day cua AC adapter.

e Pé tranh nhitng nguy hai vé soc dién,khong rut diy cim khi tay w6t khong kéo day..

M@ tit T-Engine board

Dé mo hay tat T-Engine I}hén cong tic SW1 trén CPU board. DPé md T-Engine nhén va giit cong
tac trong 0.5 gidy hay hon. D€ tat nhan va gilr cong tac it nhat 2 giay.

Két néi debug board
Két ndi debug board ¢ khe md rong CN2 trén T-Engine board.

I'-Engine Board

Extension slof (N2

] Connection ¢
Extension slot (CRN1) |_| |_|

Hinh 3.12: Két ndi debug board.

Luu y: Iét pgu@n T-Engine trudc khi ndi debug board hay thio EPROM.Khi gin lai EPROM
kiém tra chiéu két n6i nhu hinh 2.5

oonooooo &

EPRO

T OO OO OO T O oo O oo

|ﬂﬂ-bﬂﬂ-ﬂhﬂﬂﬂﬂﬁ-ﬂﬁﬂﬂﬂﬂﬂﬂﬂ
=
f
“m
noonoonoonoooonoononooo

Iﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂ
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Hinh 3.13 : Két ni EPROM

% Chi tiét hon vé cac dic diém k§y thuat ciia T-Engine SH7760 c6 thé tham khao tai liéu: SH7760
T-Engine Development Kit — User’s Manual

2.1.4 Kién trac cta T-Engine :

[ative Exiensions Ported Extensions ——————— Fizrmnote
| achins

T-Kernsl/TE| T-Kemal/SE] T-Kemel/EE
Tiny Standard Enterprise
Extension Extension Extension

T-Linux - B | T-wireless Middle-
(ariWave) [NTT DoCoMoeic ) | .. .. Viare

T-Kernel [—

T-Montor

T-Engine T-Engine

Hinh 3.14 Kién trc tong quan T-Engine

e T-Monitor . )
- C6 chtric nang khai tao phan ctimg va khoi dong hé thong, co6 thém cac ham debug co ban.
- Co6 chtrc nang tuong tu nhu “PC BIOS” va thém debug.

e T-Kernel
- He¢ diéu hanh thoi gian thue cho T-Engine.
- Cung cip cac ham quan 1y va diéu khién co ban cho chuong trinh, khong cung cap cac
ham cho hé thong file va giao thirc mang, nhitng ham nay thudng duoc cung cip bai
middleware.

e Device drivers
- Piéu khién phan cimg.
- Duoc dat dudi su quan 1y cia T-Kernel, va cac ing dung st dung device driver thong qua
cac ham dich vu cua T-kernel.

e T-Kernel Extension
- Mo rdng cac chuc nang cua T-kernel,cung cap cdc ham cua muc hé thong cao hon nhu
quan ly h¢ thong file.

e User Applications

* Chuong trinh chay trén T-Monitor : cht yéu dé kiém tra phan ctimg va debug (firmware).

* Chuong trinh chay trén T-Kernel : day la hinh thitc co ban cua mét trinh Gmg dung, no
chra mdt hay nhiéu task, va cac ham system call cia T-Kernel 1a c6 thé duoc st dung
trong mdi task.

= Chuong trinh chay trén Standard Extension :

- Pay 1a chuong trinh véi don vi nhd nhat 1a cac process, va co thé st dung cac ham
system call do Extension cung cp hon 1 cac ham cua T-Kernel.
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- Céac ham system call bao gom cac ham diéu khién process, file va giao tiép gilra cac
process.

User Application
Chuong trinh chay Chuong trinh chay Chuong trinh chay
trén Extension trén T-Kernel trén Monitor
4 4 4

Extension funtions
l T-Kernel funtions
l T-Monitor funtions

T-Kernel Extension

T-Kernel

T-Monitor

Hinh 3.15 Nhitng dang ciia mét trinh ing dung
2.2 Téng quan vé Hé théng

Application Running on cLl
Top of Extension -

Other PMC T-Kernel Extension MS
Subsystem Subsystem Shss

Device Driver
Group

T-Monitor

Hinh 3.16 IMS va CLI

e Cong cu phat trién IMS (Initial Monitor System)
IMS 1a mét chuong trinh chay nhu 1a mdt task khoi tao T-Kernel,xay dung cac ham sau:
Tham khéo,thao tac cac trang thai ciia T-Kernel bang lénh.
- Load va unload cac chuong trinh hé thong (subsystems)
- Thuec thi chuong trinh hé thdng (processes).
- Thuc thi command file.
- Tu dong thyc thi khoi tao hé thong bét ¢au 1énh STARTUP.CMD
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e Cong cu phat trién CLI (Command Line Interpreter)
CLI 1a mot chuong trinh bat dau nhu mot process cua h¢ thong.
CLI c6 nhiing ham

Céc loai khac nhau cia nhiing tac vu file-centered tuy thudc vao I¢nh.

Loading/unloading cua subsystem.

Thuyec thi cac chuong trinh ung dung.

Thuc thi cdc command file.

Lodspg va unlodspg co6 thé sir dung dé ty dong load middleware va (mg dung nhu mot su
sap xép hé théng dé phan bb middleware.

Su chuyen ddi gitta IMS,CLI, T-Monitor va shutdown modes.

e —

CLI

Scli STARTUP.CLI 12:N

IMS

Shutdown = T-Monitor
exit

2.3 Cai dat moi trworng phat trién (Cygwin)

Cai dat phan mém terminal dé giao tiép : Tera_term.
Cai dat moi truong phat trién trén Cygwin (moi truong Linux trén Window)
Két n6i T-Engine v6i may tinh.

Tao mot dia boot va dia lam viéc.

2.3.1 Cai dat cac phan mém giao tiép
TERA_TERM

Tera Term (Pro) la mot phan mém mé phong dau cudi cho Window. N6 ¢6 churc nang nhu 1a mét
telnet client két ndi v6i mot telnet server chay trén Cygwin. Phdn mém nay con duoc sir dung dé mé
phong T-Engine. Tere term cé thé duge download tai http://hp.vector.co.jp/authors/VA002416/

Giai nén file tterm23.zip

Chay file Setup.exe dé cai dit
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Install Program As Other User |

Some programs will not install corectly if pou do not hawve
admirigtrative privileges on thiz computer.

[F pou know the password bo an administrative account,
o can uge that account to inztall the program.

& Bun the program az ASICO74student

— Bun the pragram as the following user

Uzer name: I.-'i'-.u:lministrat-:ur
Pazswaord: I
Domair; I.-“—‘-.SII:EI?

[ Ahways run install programs as ASICO7student

: Cancel |

Nhian OK dé tiép tuc.

Tera Term Pro

Tera Term Pro Setup x|

% T hiz zetup program will inztall Tera Tem Pro

wersion 2.3,

Select the language mode of Tera Term.

Language:
Japanesze
Ruzzian

:::I;Dntinue Exit

Chon English va nhan Continue dé tiép tuc qua trinh cai dit.



Tera Term Pro

Tera Term Pro Setup

MOTE: If you have an ald verzion of Tera
Term Pro, you can not run it dunng the

inztallation process. IF pou are running it naw,

please close it.

Nhén Continue.

Tera Term Pro

Tera Term Pro will be installed into the
following directany.
C:APROGRAM FILESSTTERMPRO

[f Tera Temm zetup files exist in the path, they will be
reniamed and backed up. Others will be ovenaritten.

LContinie I Back | Exit Help

Chon thu muc dé cai dat chuong trinh, sau do6 nhén Continue.

Tera Term Pro

Source File:
D:\zaftwarestera_termhttermp3httuningt ex_
Drestination File:

C:NWIMM T Sttuninst. exe
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Tera Term Pro

Tera Term Pro Setup: Complete il

% Tera Temn Pro iz installed on vour hard disk.

Touninstall Tera Term Pro, wn “add/Remowve
Programz" in Contral Panel, or run
TTUMIMNST.EXE in the Windows directary,

Pleaze read README. T=T for ugage and
copyrght information of Tera Term Fro.

Nhian OK két thiic qué trinh cai dt.

2.3.2 Cai dit méi trwong phat trién trén Cygwin (mai treéng Linux trén Window)

Khé1 dong Cygwin va Tera-term (from Start Menu):

Sau do6 1am viéc trén ctra s cia Cygwin.

Tao mdt thu muc dé cai dat, vi du (nén dung thu muc ten nay) /usr/local/te.
$ mkdir /usr/local/te

Giai nén tat ca cac packet GNU vao trong thu muc /ust/local/te.
Neéu thu muc cai dat 1a /usr/local/te, copy nhiing packet dudi day vao trong /usr/local/te
(c:\cygwin\usr\local\te on Windows).

te.resource.sh7760.tar.gz
te.Cygwin-1686.common.04.tar.gz
te.Cygwin-1686.sh.04.tar.gz

Giai nén nhirng file trén nhu sau :

$ cd /usr/local/te

$ tar zxpf te.resource.sh7760.tar.gz

$ tar zxpf te.Cygwin-i686.common.04.tar.gz

$ tar zxpf te.Cygwin-i686.sh.04.tar.gz

Copy tool

$cp —r /usr/local/te/tool/Cygwin-i686/etc /usr/local/te

Nhirng cong cu sau la can thiét cho viéc str dung moi truong phat trién GNU,khong can
thiét phai cung version.

GNU make version 3.78.1

perl version 5.005.03

Buong thuc thi cua perl phai 1a /ust/ local/bin/per].Néu khong tim thiy perl trong
/ust/local/bin can phai tao link tur perl téi /usr/local/bin.

$ cd/usr/local/bin; In —s /usr/bin/perl
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$ cd/usr/bin; In —s make gmake

e Cap nhat lai cac bién méi trudng
Sau khi cai dit cac cong cu phat trién can phai cip nhat lai cac bién méi truong cho phu
hop v61 moi truong hé thong.Gia tri mic dinh cta thu muc co so nay 1a /usr/local/te
Néu cong cu phat trién dugc cai dit trong /ust/local/te, tring v&i thu muc mic dinh thi
cac bién méi truong nhu BD,GNUs,GNU_BD,GNUsh,GCC_EXEC_PREFIX khong can
cap nhat lai.
Néu céc cong cu phat trién duogc cai dat trong thu muc khac /usr/local/te cac bién moi
truong phai dugc cap nhat lai
Str dung bash

$ export BD= /usr/local/te
$ export GNUs =/usr
$ export GNU_BD= $BD/tool/Cygwin-i686
$ export GNUsh =S§GNU_BD/sh-unknown-tkernel
$ export GCC_EXEC_PREFIX =$GNU_BD/lib/gcc-lib/
Nhiing cap nhat trén co thé thuc hién trong .bashrc
2.3.3 Két néi T-Engine v&i may tinh
Nbi T-Engine véi méy tinh thong qua cong COMI.
Thiét 1ap DIP-SW trén board

I

6

SW5-n
[OFF setting]  [ON setting]

SW5-1 SW5-8

Hinh : Thiét 1ap 8 bit DIP switch

e DIPSW5-1 : ty dong boot ( tat: tu dong boot,bat : T-Monitor)
o DIPSW5-2 : toc do port tuan tur (tit :32400 bps,bat : 115200 bps)
e DIPSW5-4 : CPU clock (tat :96MHz, bat :144 MHz)

Khoi dong Cygwin va Tera-term
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Sau do6 1am viéc trén ctra s cua Cygwin.
Khi khé1i dong Tera-term, mot cura so,ta chon “Serial” va nhan OK.
]

. TCPHP Host: Imyhust.mydumain j

[ Telnet TCP porté: IZI]I]I]I]
Port: ICDM'l "I

0K Cancel | Help |

Sau d6 ctra s6 moi ciia Tera term s& hién thi 1én, ta s& giao tiép voi T-Engine thong qua ctra sd
nay. Trén ctra s0 “Tera term — COM1 VT”, chon “Setup =2 Serial port” nhu sau

Fil= Edit | Setup Contral  ‘Window  Help

Terminal, .. ﬂ
Windaw, ..

Font. ..
Kevboard. .,
Setial part, ..
TCR{IF...
General...

Save setup, ..
Restare setup. ..

Load key map...

Sau d6 thiét 1ap cac thong s6 nhu sau va nhan OK :

Tera Term: Serial pork setup 5'

Port con LI
Baud rate: Im
Data: Im Cancel
Parity: Im
Stop: Im Help
Flow control: Im

Transmit delay

II] msecichar II] mseciline
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Sau khi thiét 1ap thudc tinh, chon menu “Setup = Save setup’ * dé luu file cai dat voi tén tuong ty.
Dé khai dong T-Engine ta mo nguon cho T-Engine (SW1), sau khi m& ngudn T-Engine d& khoi dong
va trén cira s6 cua Tera term c6 két qua nhu sau :

_ (ol x|
Elle Edit  Setup Control  Window  Help

MC T-KernelsSHY?768 + Extension Uersion 1.8.82 :j
opyright <C» 2003-2085 by Personal Media Corporation

SegmentMgr OK
ProcessMgr OK
MemoruyMgr OK
MeszageMgr OK
TazkCommMgyr OK
GMameMgr 0K
DeviceMgr OK
ClockMgr OK
EventMgr OK
FileMgr 0K
CardMgr OK
UshMgr OK
ClockDruv OK
SysDiskDruv OK

s IME 223>
[IM312 Schgsys uda rda
pid = 2 <pri = —12

[IMS1x lodspg kbpd *3@
SYSPRG kbpd [1]1 48208888 — 482138684
[IMS 1% lodspg lowkbpd 128
SYSPRG lowkbpd [2]1 48213888 — 4821bh88A
[IMS 1% lodspg redru 126
SYSPRG rsdrv [3]1 4821b888 — 4822168688
[IMS 1% lodspg sCreen 35

SYSPRG screen [4]1 482218808 - 468226888
[IMS 1% lodspg scrtst

Can't start ~#S5Y¥Srzcrtst [-327680]

[IMS 1% lodspg un ixemu

SYSPRG unixemu [5] 4827f888 — 482h780684
[IM5]1x lodspg calculator

SYSPRG calculator [6] 482268088 — 4023080684
[IMS 1% Scli STARTUFP.CLI *224

pid = 3 <pri = 224>

<< START CLI >>

2A1L2-8,1Cq0> 13:24:11

[-5YS1+ B v

N 2w

Khi hé théng khai dong trinh ty sau s& duoc thyc thi
e (1) T-Monitor,T-Kernel, T-Extension va cac drives can thiét khoi dong.
e (2) IMS khoi dong nhu task ban dau.
e (3) IMS thyc thi /SYS/STARTUP.CMD.Két qua tiép theo CLI khoi dong.

Khi CLI khéi dong,IMS ban than n6 chuyén sang trang thai wait exit. o
Thuc‘ thi Iénh thoat CLI,quyén thyc thi tra lai cho IMS. Nhap mét file thuc thi voi “$’ bat dau nd s€
bat dau file thyc thi nhu 1a mot process trén IMS.

Vidu: $cli STARTUP.CLI 1244
Céc chi thi c6 thé xem ndi dung cua file /SYS/STARTUP.CMD:
[/SYS] % tp —a /SYS/STARTUP/CMD

Céc thu tyc khoi dong hé thong
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e T-Monitor tim kiém céc thiét bi c6 thé boot tir d6.Sau d6 tai va chay boot block(chuong
trinh boot chinh -PBOOT ) trén dia khdi dong.

e PBOOT tim céc file hé thong trén chuong trinh boot thir cAp(SBOOT) ,tai nd vao bd nhé
va chay.

e SBOOT tai cac file hé théng sau vao bd nh¢ va chay:

KERNEL.SYS.

KERNEL.SYS OS Kernel ( T-Kernel,Extension,drivers )
SYSCONF file cau hinh h¢ thong

DEVCONF file cAu hinh thiét bi

KERNEL.SYS khoi tao hé thong dua trén cac thong s6 trong SYSCONF,sau d6 chay T-
Kernel va T-Kernel Extension.No ciing khoi dong cac driver sau:

Quan ly PC Card,quan ly USB,Clock(RTC),Console(serial),System disk

Sau khi tat ca cac OS khoi tao hoan tat,IMS duogc bit dau nhu task dau tién,file
STARTUP.CMD duoc doc va st ly dugce xay dung dua trén ndi dung cua no.
STARTUP.CMD khoi dong céc driver khac,va cudi cting chay CLI (STARTUP.CLI).

Xem ndi dung cua file STARTUP.CMD

[/SYS]% ed -a STARTUP.CMD

Record len = 289

>>% p40

+0

+1:* @#)STARTUP.CMD (T-Engine/SH7760)

+2."

+ 3: * IMS initial command script for booting system

+ 4. * Copyright (C) 2004 by Personal Media Corporation

+ 5 "

+ 6: Schgsys udarda

+7: lodspg  kbpd 130

+ 8 lodspg lowkbpd 128

+9: lodspg  rsdrv 126 Them churong trinh cla ta vio trrée

+10: lodspg ~ screen 135 i?&n‘g;g;};ﬂ%;gﬂ}?z&iﬁggﬁc j
+11: lodspg  scrtst

+12: lodspg  unixemu

+13: $eli STARTUP.CLI 1224
+14: exit 1

>>%q

Tao dia lam viéc.

Céac phan mém khong thé chira trong ROM cua flash memory do dé can phai tao dia lam viéc
trude tién dé luu trir cdc phan mém phat trién.

Céc thiét bi sau co thé dugc str dung nhu dia ghi:

* ATA card,hay CF card + PC-Card adapter
Tén thiét bi : pca
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e USB
Tén thiét bi : uda

Dé nhitng dia ndy c6 thé sir dung duoc can phai phan ving va format bang cac tha tuc co ban cua
CLI

[/SYS]% hdpart pca (or uda)
uda [C:249 H:4 S:16 B:16000 (7 MB)]

No System Boot StartCHS EndCHS SecNo SecCnt MB
1 01 DOS 00 0:1:1 249:3:16 16 15984 7
2 00 ------ 00 0:0:0 0:0:0 0 0 0
3 00 ------ 00 0:0:0 0:0:0 0 0 0
4 00 ------ 00 0:0:0 0:0:0 0 0 0

** Create/Delete/Boot/Edit/Quit ? ¢
Create PartNo (1-4) ? 1
Size [MB] (<8MB) ?

No System Boot StartCHS End CHS SecNo SecCnt MB
1 13 BTRON 00 0:1:1 249:3:16 16 15984 7

2 00 ------ 00 0:0:0 0:0:0 0 0 0

3 00 ------ 00 0:0:0 0:0:0 0 0 0

4 00 ------ 00 0:0:0 0:0:0 0 0 0
** Create/Delete/Boot/Edit/Update/Quit ? b

Boot PartNo (1-4) ? 1
No System Boot StartCHS  End CHS SecNo SecCnt MB

1 13 BTRON 80 0:1:1 249:3:16 16 15984  d7
2 00 ------ 00 0:0:0 0:0:0 0 0 0
3 00 ------ 00 0:0:0 0:0:0 0 0 0
4 00 ------ 00 0:0:0 0:0:0 0 0 0

** Create/Delete/Boot/Edit/Update/Quit ? u
** uda: Updated Master Boot Block
[/SYS]% format pca0 WORK

Format pca0 [STD] WORK

Logical Formatting...

Disk Format Success.

Lira chon —x trong 1énh format khi kich thueée viing chia 1én hon hay bang 2 GB.
[/SYS] % format pca0 WORK

Sau khi format hoan tit sir dung cac 1énh sau ctia CLI dé c6 thé truy cap dia:
[/SYS] % att pca0 A

[/SYS] % cd /A

Tao dia boot

Viép tao dia boot cling twong tu nhu nhu tao dia 1am viéc. Néu dia l?oot duogc tao 1a PC-Card hay
USB cam vao T-Engine,thtr ty boot cua h¢ thong tuy thudc vao céach thiét 1ap SW-1 va SW-3
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DIP SW-1 DIP SW-3 Boot order

OFF OFF PC-Card — ROM disk

OFF ON PC-Card — TSE storage — ROM disk
ON OFF T-Monitor

ON 0N T-Monitor

Néu boot tir USB,hé thdng s& boot tir ROM trude,sau d6 hé thong dia dugcchuyén tir ROM sang
USB.Do do6 nhiing file sau trong USB khong st dung

Luu y rang chung khong anh huéng dén viée boot ciia hé thong.

PBOOT,SBOOT,KERNEL.SYS,SYSCONF,DEVCONF,STARTUP.CMD,chgsys

Néu DIP SW-3 duoc l?ét,hé théng‘ s& kiém tra thiét bi USB.Néu USB khong dugc gén viéc boot
s¢€ ton thoi gian.Néu hé thong khong can boot tir USB DIP SW-3 nén tat.

Cac budc tao dia boot:

e Chia vung boot str dung ti¢n ich hpart.
Trong lénh format,chi dinh —b dé yéu cau ghi chirong trinh boot.Chi dinh lira chon —x néu
ving chia cé kich thude I6n hon hay bang 2 GB.
[/SYS] % format —b pca0 SYSTEM
Copy cac chuong trinh ttr ROM sang dia boot
[/SYS] % att pcaO /A
[/SYS] % cp-b—v—r*/A

2.4 Bién dich va lién két chwong trinh chay trén t-kernel
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C Language

2 C Language
Snurgi File Hermdegr ;ﬁ!
{main.c]
Compller
Librany
{C Standard Librany, ate.)
Dhject File
{main.o) l
Linker

'

Execution Program
Fils
(sample)

Hinh :Xay dung process

Trudc khi truyén nhan mot chuong trinh T-Kernel sang T-Engine, thi can phai tao dia work hay
boot bang CF card (pca) hoac USB (uda).

Thu muc chira cac vi du chuong trinh T-Kernel 1a /ust/local/te/kapple/, sau nay khi tao cac
chuong trinh méi ciing nén chtra trong thu muc nay.

Compile mot chwong trinh mau vi du c6 tén 1a sample:
$ cd /usr/local/te/kappl/drawsamp/sh7760
$ gmake

E stlocaltekapplizamplessh 7 FED -0 x

> cd ~susrslocalsteskappl-szamplessh7?76H

1 2

Khi bién dich ctra s6 Tera term c6 két qua sau
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E Msrlocaltekapplizampleszsh7 FEQ = 0] %

gmake

akefile:-224: Dependenciesz: Ho such file oy directory

ouch Dependencies
usr-localstestool/Cyguin—ibB6/sh—unknown—tkernel bin/gccsh —02 —m4 —mno-—
it—fp —ffreesztanding —Wall —Wno—format —Wno—main —-IAuszr~local-stesinclude —
bA_ —c ../srcsmain.c —o main.o

usrslocalstestool Cugwin—i686/sh—unknown—tkernelsbinsgcecsh  —LeAusr~locals
sh?768 —m4 —mno—dimplicit—fp —» -T Ausr-slocalsteslib /shY/68. reloc.lnk ma
lg —1limg —1g -1tk —1lg —lzuvuc —o =zample
usrslocalstestool/Cyguin—ibB86/sh—unknown—tkernel-bin/gccsh —specs=specs-—
1z~ localsteslibssh?768 —md —mno—implicit—fp —static -T ~usprslocal~steslibh~
static.lnk -Ul.-Ttext. BxcBBBEA?4 main.o —-lg —limgy —-lg -1tk -1lg —lsuc —o
e .abs

usr-localstestool/Cyguin—ibB86/sh—unknown—tkernel bin/nm —n sample.abs >
ap

usrslocalstestool/Cyguin—ib86bhinssh—unknown—tkernel-objcopy —0 srec —sp
e833 ——srec—len 32 szample.absz sample.mot

p s=ample_abs sample_tryg

usrslocalstestool Cugwin—i686/sh—unknown—tkernelsbhinssztrip ——strip—unneed

4 [
Sau khi bién dich, ta chon menu “File = New conecction” gibng nhu thao tac & phan két ndi voi
T Engine.

Néu T-Engine boot tir USB hay CF card (ban da tao dia boot) thi co thé bo qua 1énh aft ma lam
viéc ngay trén thu myc /SYS, néu T-Engine boot tir ROM thi phai tao dia lam viéc WORK (nhu phan
C.3.1) va thyc hién doan Iénh sau trong ctra s6 “Tera term — COM1 VT”

[/SYS] % att pca0 A (hodc uda0)

[/SYS] % cd /A

Chép chuong trinh vao dia lam viéc

[/A] % recv -d sample

Hoic néu CF card la dia boot thi khéng can att
[/ A] % recv -d sample

Lua chon —d trong 1énh recv ding dé ghi d¢ 1én cac chuong trinh cung tén.
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_ (o) x
File Edit Setup Control Window Help
Mew conneckion...  AlE+R a ;I
t30
Log.... 98 — 48213000
Send file. .. d *o8
Transfer Kermit r h]_lﬂﬂﬂ
Change directaory. ., XMODEM Receive, ..
I Aep el GScnd...
- BPlus  »
Disconneck Quick-Yan  »
Exit AQ  borpee - 482n9000
[IM5]1x lodspy calculator
SYSPRG calculator [6]1 48226800 — 4823006008
[IMS 1 Scli STARTUF .CLI 1224
pid = 3 {pri = 224>
<< START CLI >> [
20922/2/3|> ?:085:59
[/5¥53]x recuv —d zample
Target: sample =
4 ] ,,.-"/"_:

Bay gio CLI dang chd nhan chuong trinh, vao menu “File” = “Tranfer” = “XMODEM” 2>

“Send”
Chon file chuong trinh mudn giri

File Edit Setup  Control  Window  Help

"2! Tera Term: XMODEM Send 7| x|

G i Lookin [i2 sh7760

~| &« @ ek E-

| Dependencies sample. mok
] @ mnair, o sample.trg
o @ Makefile
G : |HE
an’t =i @sample.ahs
F @ sample.map
¥EPRG
YEPRG
[IMS T ¢
i 3 File name: Isample Open

[/SYE ]./' Filez af type: Iall

j Cancel

Help

Pl

— O ptian
% Checksum

©CRC K

Sau d6 hop thoa truyén nhan sé& hién thi
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Tera Term: XMODEM Send x|

Filename: sample
Protocol: XMODEM [checksum)]
Packet¥: 1
Bytes transfered: 128

0%

Chi chuong trinh tir dia lam viéc 1én ROM str dung I¢nh lodspg ctia CLI
[/SYS] % lodspg sample

File Edit Setup Contral Window Help

=101 %]

an't start Z/SYS8/scrtst [-J2768H]
[IM5 1+ lodspg unixemu

¥SPRG unixemu [5]1 4827800 — 4@2h76860A4
[IM51x lodspg calculator

¥SPRG calculator [61 4822680800 — 4823006808
[IMS1x 5cli STARTUP .CLI 1224
id = 3 <pri = 224>

< START CLI >>

@22.23¢ > P:85:59

[-5¥5 1% recu —d sample

arget: sample

zample

[8¥8 1% lodspy sample

ain : ac = 1

k_cre_tsk: tskid = 27

his is taskl

ain exit

ask2?: cnt= 8

¥YSPRG zample [7] 48238000 — 468235804
[-8Y¥8 1x task2?: cnt= 1

ask2Y: cnt= 2

Pé két thuc su thuc thi ciia chuong trinh st dung 1énh unlspg
[/SYS] % unlspg 7 (s6 bén trong [ ] cia ‘SYSPRG .. [7])
Dé tat T-Engine
[/SYS] % exit
[/IMS] % exit

2.5 M6t s6 Iénh co’ ban cua CLI va IMS : Xem phan phu luc

3. THYC HANH

3.1 Thwce hién cai dat Tera Term va Cygterm :
Nhu huéng dan & phan Ly thuyét 2.3.1.

3.2 Thuwc hién cai dat méi trwong phat trién cho T-Engine :
Nhu phéan 2.3.2.
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3.3 Khéi dong T-Engine, tao dia boot va dia lam viéc :
Nhu phan 2.3.3.

3.4 Dich va thwc thi chwong trinh sample trong phan 2.4 :
DPoc file main.c trong thu muc ../kapple/sample/src, nhan xét.

3.5 Dich va thwec thi chwong trinh drawsamp :

Thu muc chira drawsamp la /usr/local/te/kapple/drawsamp, thuc thi chuong trinh va nhan xét cac
churc nang do chuong trinh cung cap
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BAlI THUYC HANH SO 4
CAU TRUC MOT TRINH UNG DUNG
CAC HAM QUAN LY TASK

1. MUC TIEU
e Hiéu vé kién trac ctia mot chuong trinh tng dung trong T-Engine

e (6 kha niang viét dwoc mot chuong trinh don gian trén T-Engine

2. LY THUYET

2.1 Téng quan vé T-Kernel

T-Kernel 12 mot hé diéu hanh real-time do dé trong moi cong viéc cua T-Kernel ta diéu co thé
thict [ap mot thong so 1a thoi gian timeout cho no.

Pon vi luan li co ban cua mdt chuong trinh dang thuc thi trong T-Kernel dugc goi 1a mdt task. T-
Kernel dinh thoi gitra cac task theo co ché “preemptive” dua trén do uu tién gitra cac task. DY uu tién
trong T-Kernel cua cac task c6 tong cong 1a 140.

Céc trang thai ciia moét task duge quan ly bdi T-Kernel duge mo td boi hinh bén dudi
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READY Dispatehing — RUN
=tats -r—l:'l"'l'lll|.l|i-l||—- state
|'il'_|l':|:--l" 'fn"u::lil
wall condition
— WAIT e
stats Terminate
|[tk_ter_t=k)
Suspend Fesnme
Itk _sus_tsk) |[tk_r=m_tsk,
tk_fram_talk)
WAIT-SUSPENDED
I: state Terminaie
|[tk_ter_tzk)
Susepnd helease wait
[tksus_tsk)
SUSPEND
tat Terminate
Kesume s Itk_ter_tsk)
{tkrasm_tzalk, ' '
thk_fran_tsk)
Start
{tkata tak) Terminate
0 a_talk] DORMANT Farminat
— state — -
Ferminats Fxit [tk ext tsk)
itk _ter_tsk) .
h Create |:||'||"||'
|tkcra_tsk) |tk_d=l_tsk)

NON-EXISTENT Fxit and delete
state [tk _sxd_t=k)

Trang thai cua task dugc phan lam 5 loai chinh ,trong doé thi trang thai WAIT dugc phan lam 3
loai nho hon.

(a) RUN state

Mot task dang ¢ trang thai RUN state c6 nghia la task do hién thoi dang duogc thuc thi. Khi ma
mot task doc 1ap voi ngtr canh (Task-independent portion) dugc thuc thi thi task ma thyuc thi ngay
trude khi bat dau sy thuc thi cua Task-independent portion dugc ndéi la dang ¢ trong trang thai Run
state.

(b) READY state

Task ma di hoan tit qua trinh chuén bi cho sy thuc thi nhung chua chuyén sang trang thai RUN
dugc vi task c6 do uu tién cao hon dang thuc thi. Trong truong hgp nay , thi task s€ dugc thuc thi bat
ctr khi nao no tré thanh task c6 d vu ti€n cao nhat gitra cac task trong trang thai READY

(¢) WAIT states

Task khong thé duoc thuc thi boi vi nhirng diéu kién cho su thuc thi chua c6 sdn. No6i cach khac
la task dang cho doi nhitng di€u kién cho sy thuc thi dugce thoa man. Trong khi mét task dang & trang
thai WAIT thi cac gia tri trong cac thanh ghi va cua program counter cling nhu mét so thong tin khac
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clia chuong trinh dang duoc thyc thi s& duoc luu lai. Khi task dugc dénh thire dé tiép tuc thyc thi tir
trang thai nay thi cac thong tin dugc luu lai s€ dugc phuc hoi nhu trudce khi task di vao trang thai
WAIT. Trang thai nay dugc chia lam 3 trang thai nhé hon.

(c.1) WAIT state

Su thuc thi s€ bi ngung lai bdi vi task dang thuc thi vira méi tri€u goi mot ham system call . Va
su thuc thi chi c6 thé tiép tuc khi ham system call nay hoan thanh.

(c.2) SUSPEND state
Su thuc thi budc phai ngung lai boi vi mot task khac.
(c.3) WAIT-SUSPEND state

Task cung luc vira & trong trang thai WAIT vira & trang thai Suspend. WAIT-SUSPEND la két
qué khi mét task nao d6 yéu cau Suspend mot task di & trong trang thai WAIT .T-Kernel phan biét 15
rang gitta 2 trang thai WAIT va SUSPEND. Mot task thi khong thé tu nd di vao trang thai
SUSPEND.

(d) DORMANT state

Task ma chua duge bat ddu su thue thi hay da hoan thanh su thuc thi 1oi. Trong khi mdt task
dang ¢ trang thai DORMANT thi tat ca thong tin thé hién sy thuc thi ciia no s& khong duogc luu lai.
Khi mot task bat dau sy thuc thi cua né tur trang thai DORMANT thi su thuc thi cua no6 sé& bét dau tai
dia chi bit dau cua task. Ngoai trir nhitng dac ta khac thi gia tri cia thanh ghi s€ khong dugc luu lai.

(e) NON-EXISTENT state

bay 1a mot trang thai do trudc khi task dugce tao ra , hodc sau khi no bi deleted hodc chua dugc
dang ki vdi hé thong.

Phu thudc vao sy hién thuc ma ¢ day co thé c6 thém 1 sb trang thai tam thoi khac ma khong thudc
vao bat ki trang thai nao trong 5 trang thai dugc li¢t ké ¢ trén.

Khi mot task chuyén sang trang thai READY ma c6 d6 uu tién cao hon task dang thuc thi hi¢n tai
thi qua trinh “dispatching” ¢ thé xay ra ngay khi task chuyén sang trang thai READY va sau d6 né
s& chuyén sang trang thai RUN. Trong truong hop nay thi task ma dang thyc thi cho t6i thoi diém
“dispatching” xay ra dugc ndi la né da bi tude doat quyén thuc thi bdi task mai.

Mot task dugce néi 1a bat dau su thuc thi ¢ nghia 13 né chuyén tir trang thii DORMANT sang
trang thdi READY. Do d6 ma khi n6i mot task da thuc thi c6 nghia la task dang ¢ trong mot trang
thai bat ki nao d6 ngoai trang thaii DORMANT hay NON-EXISTENT . Va mét task duoc noi 1a thoat
khoi su thuce thi c6 nghia 1a task da di dén trang thdi DORMANT.

Mot task dugc ndi la da duoc giai phong khoi trang thai “wait” co nghia 1a néu task dang & trang
thai WAIT thi s& chuyén sang trang thai READY , con néu task dang & trang thai WAIT-SUSPEND
thi s& chuyén sang trang thai SUSPEND. Sur tiép tuc thuc thi cia mot task & trang thai “suspend” c6
nghia 1a néu task dang ¢ trang thai SUSPEND thi s& chuyén sang trang thai READY, va néu nhu task
dang & trang thai WAIT-SUSPEND thi s& chuyén sang trang thai WAIT.

2.2 Cac ham API dwoc cung cap cho viéc quan ly task

bay la cac ham system call cho phép ta thao tac hay tham khao tryc tiép cac trang thai cua Task.
Nhitng ham dugc cung cap dé tao va xoa mot Task, khai dong va thoat, huy boé mot yéu cau khoi
dong Task, thay doi do wu tién, va tham khéo trang thai ctia mot Task. Mdi Task dugc dinh danh boi
mot s6 ID goi 1a Task ID .
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M®i Task c6 mot d6 wu tién co ban va do wu tién hién tai dé system kiém soat thtr tu thyc thi cia
cac Task. Thong thuong khi ta chi ndi dén d6 wu tién ctia Task ma khong dé cap loai vu tién nao thi
ta ngém hiéu 1a do wu tién hién tai. PO wu tién co ban ctia mot Task duge khoi tao 1a do wu tién khoi
dong khi khoi dong mdét Task. Khi ta khong st dung mutex thi d§ vu tién hi¢n tai cling chinh 1a d§ vu
tién co ban, do vdy do uu tién hién tai dugc khoi tao truc tiép la d§ uu tién khéi dong cua Task.

Kernel khong thuc hién cong viée giai phong cac tai nguyén do Task yéu cdu (semaphore
resources, memory blocks...) khi thoat Task, cong viéc ndy 1a nhiém vu ctia ing dung.

Sau déy 1a cac ham API cua hé théng dung dé quan 1y task.
% Céc ham dong b Task-Dependent:
1.tk _cre tsk: Tao task

[C Language Interface]

ID tskid = tk_cre_tsk (T_CTSK* pk_ctsk) ;
[Parameters]

T_CTSK* pk_ctsk Thong tin vé Task dugc tao
Chi tiét cua pk_ctsk :

VP  exinf Thong tin phu dugc thém vao
ATR tskatr Céc thudc tinh cua Task
FP task Dia chi cua Task

PRI  itskpri Do uu tién khoi dong cua Task

INT stksz Kich thudc cua stack (bytes)

INT sstksz Kich thudc cua stack hé thong (bytes)
VP stkptr Pointer chi tdi stack ciia nguoi dung

VP  uatb Bang khong gian trang cua Task
INT Isid ID khong gian luan ly
ID resid ID tai nguyén

[Return Parameters]
ID tskid  Task ID

hoac Ma 16i ( Error codes )

[Error Codes]

E NOMEM Thiéu bd nhé (khong thé dinh vi viung nhé cho khdi diéu khién
hay user stack)

E_LIMIT S6 lwong Task vuot qua gidi han cua hé thong

E_RSATR Lbi thudc tinh

E_NOSPT Chtre nang khong dugc cung cép(~l<hi TA_USERSTACK hay
TA_ TASKSPACE khoéng dugc ho trg)

E_PAR Ldi tham s6

E_ID ID tai nguyén (resid) khong hop 1€

E_NOCOP Coprocessor dugc chi dinh khong st dung dugc
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[Description]

- Khoi tao mot Task va gan mot s6 ID cho n6. Ham nay dinh vi mdt TCB (Task Control
Block) dé khoi tao Task dua theo cac tham so itskpri, task, stksz ... Trang thai cua Task
sau khi khéi tao la DORMANT.

itskpri chi dinh d¢ wu tién khai tao tai thoi diém tao Task. Itskpri c6 gia tri tu 1 dén 140,

theo thir tw d6 uvu tién giam dan.

exinf c¢6 thé dugc sir dung tu do boi ngudi dung dé chén thém thong tin vé Task, va duoc

tham khao bang ham tk_ref tsk. Néu thong tin cua Task 1a mot ving 16n, ing dung phai
xin cap phat ving nhé riéng biét va dat dia chi vao exinf.

tskatr cho biét cac thudc tinh hé thdng trong céc bit thap ctia nd va thong tin hién thuc
trong cac bit cao.

tskatr := (TA_ASM | | TA_HLNG)
| [TA_SSTKSZ] | [TA_USERSTACK] | [TA_TASKSPACE] | [TA_RESID]
| (TALRNGO | | TA_RNGI | | TA_RNG2 | | TA_RNGS3)
| [TA_COPO] | [TA_COP1] | [TA_COP2] | [TA_COP3] | [TA_FPU]

TA ASM
TA_HLNG
TA SSTKSZ

TA USERSTACK

TA TASKSPACE

TA RESID

TA_RNGn
TA _COPn

TA FPU

#define TA_ASM
#define TA_HLNG

Cho biét chuong trinh duoc viét bang hop ngit
Cho biét chuwong trinh dugc viét bang ngdn ngir cap cao

Cho biét thudc tinh sstksz dugce str dung, néu TA_SSTKSZ khong duogc
chi dinh thi sstksz s€ bi bo qua va kich thudc mac dinh s€ dugc thiét
dat.

Khi thudc tinh nay duoc ch1 dinh thi sstkptr s€ hop 1¢. Trong truong
hop nay OS khong cung cap stack ngum dung nhu’ng nguoi dung phai
xin cap phat, va sstksz phai dugc thiét 1ap 12 0. Néu TA USERSTACK
khong dugc chi dinh, sstkptr s€ bi bo qua. Néu TA_RNGO duoc thiét
lap thi TA_ USERSTACK khong thé duogc chi dinh.

Khi thudce tinh nay dugc chi dinh thi uatb va lisd s€ hop 1€ va dugc thiét
1ap nhu 13 khong gian ctia Task.Néu TA_ TASKSPACE khéng duoc chi
dinh, uatb va lisd s€ bi bd qua, khong gian ctia Task s€ khong dugc
dinh nghia. Trong sudt thoi gian nay, ta chi truy cap dugc khong gian
hé théng. Cho du TA_ TASKSPACE duogc hay khong duoc chi dinh,
khong gian Task van c6 thé dugc thay ddi sau khi tao Task

Khi thudc tinh nay duoc chi dinh thi resid s€ hop I¢, va chi ra nhom
resources nao ma Task s€ phu thudc.

Cho biét Task chay ¢ cap bao vé cép n.

Cho biét c6 sir dung Coprocessor thir n(bao gom floating point
Coprocessor hay DSP).

Cho biét c6 sir dung FPU.

0x00000000 /* Assembly program */
0x00000001 /* High-level language program */

#define TA_SSTKSZ 0x00000002 /* System stack size */
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#define TA_USERSTACK  0x00000004 /* User stack pointer */
#define TA_TASKSPACE 0x00000008 /* Task space pointer */
#define TA_RESID  0x00000010 /* Task resource group */
#define TA_RNGO 0x00000000 /* Run at protection level 0 */
#define TA_RNG1 0x00000100 /* Run at protection level 1 */
#define TA_RNG2 0x00000200 /* Run at protection level 2 */
#define TA_RNG3 0x00000300 /* Run at protection level 3 */
#define TA_COPO 0x00001000 /* Use ID=0 Coprocessor */
#define TA_COP1 0x00002000 /* Use ID=1 Coprocessor */
#define TA_COP2 0x00004000 /* Use ID=2 Coprocessor */
#define TA_COP3 0x00008000 /* Use ID=3 Coprocessor */

- Khi TA_HLNG dugc chi dinh, khi Task bat dau n6 s& nhay dén dia chi ciia Task khong
truc tiép ma thong qua su ho tro ciia mdi truong ngdn ngir cap cao. Ham xwr 1y Task co
dang nhu sau :

void Task( INT stacd, VP exinf )
{
/*
(processing)
*/
tk_ext_tsk(); hodac tk_exd_tsk(); /* Exit Task */
}
Nhimng thong sé khoi dong bao gdbm ca ma khoi dong Task stacd trong ham tk_sta_tsk, va
thong tin thém vé Task exinf.
Mot Task khong thé két thuc boi mot sy tra vé don gian ma ta phai goi cac ham khac tuy
thudc vao hién thye.

Dinh dang cua Task khi TA_ASM dugc chi dinh phu thudc vao sy hién thuc va cac thong
s6 ciing phai duoc truyén nhu 1 thong sé khai dong.

- MBOi Task chay & mot cap bao vé dugc chi dinh trong t}lué)c tinh TA_RNGn. Khi mgt ham
system call hay ham dich vu mé rdng duogc goi thi cap bdo v¢ s€ ve 0, va tr¢ lai nhu cli
khi cac ham dugc thyc hién xong.

- Mai Task c6 hai vung stack : stack h¢ thong va stack nguoi dung, Stack nguoi dung dugce
su dung ¢ cap bao v¢ duoc chi dinh trong TA_RNGn, trong khi stack h¢ thong dugc sur
dung & cap bdo v¢€ 0. Khi TA_ RNGO dugc chi dinh thi ca hai stack s€ dugc nhép lai lam
mot stack.

2. tk_del_tsk : Xoa task
[C Language Interface]
ER ercd = tk_del tsk (ID tskid);
[Parameters]

1D tskid Task ID

[Return Parameters]
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ER ercd Maldi (Error Codes)

[Error Codes]
E_OK Két thuc binh thuong
E_ID tskid khong hop 1€ hay khong dugc st dung
E_NOEXS Task duoc chi dinh trong skid khong ton tai
E_OBJ Trang thai cia Task khong phai la DORMANT
[Description]

- Xobabo Task co ID la tskid .

- Ham system call ny thay d6i trang thai cua Task tr DORMANT thanh NON-EXSTENT
(khong con ton tai trong hé thong ), gidi phong TCB va ving stack. Task ID ciing duoc
giai phong. Khi trang thai Task khong 1a DORMANT ma goi ham nay thi ma 16i E_OBJ
s& duoc tra veé.

- Ham nay khong thé x6a bo Task goi no, boi vi Task goi né khong nam trong trang thai
DORMANT. Ta sé& dung ham tk_exd_tsk dé x6a bo chinh né.

3.tk sta tsk: Kich khdi sy thyc thi cia mot task

[C Language Interface]
ER ercd = tk_sta_tsk (ID tskid, INT stacd ) ;
[Parameters]

ID  tskid TaskID
INT stacd Ma khéi dong Task

[Return Parameters]
ER ercd Maléi (Error Codes)

[Error Codes]

E_OK Két thiic binh thuong

E_ID tskid khong hop 1¢ hay khong dugc stir dung
E_NOEXS Task duoc chi dinh trong skid khong ton tai
E_OBJ Trang thai cia Task khong phai la DORMANT
[Description]

- Khoi dong Task co6 ID la tskid .

- Ham system call nay thay dbi trang thai cua Task tir DORMANT thanh READY. Nhiing
thong so dugc truyén cho Task khi khoi dong dugc thiét 1ap trong stacd. Nhitng thong so
nay co thé duogc tham khao tir Task dugc khoi dong , c6 thé st dung dac diém nay cho
viéc truyén nhan thong di¢p don gian.

- D06 uu tién cua Task duoc chi dinh trong thudc tinh itskpri khi khoi tao Task do.
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- Cécyéu géu khot dong Task dugc goi boi ham nay khong duge xép hang. Néu Task dich
khong nam trong trang thai DORMANT thi ma 161 E OBJ s€ dugc tra vé cho Task goi

ham nay.

4. tk_ext tsk : Thoat khoi su thuc thi cia task
[C Language Interface]
void tk_ext_tsk();

[Description]

- Ham system call nay lam nhiém vu yéu cau hé thong lam thoat Task goi n6 va chuyén

trang thai cua Task d6 thanh DORMANT.

- Khi mot Task két thic boi ham tk_ext sk () , nhitng tai nguyén do Task dang nim gitr

s€ khong tu dong duoc giai phong, ma nguoi dung phai tu gidi phong ching.

- Khi trang thai ciia Task chuyén xuéng DORMANT thi d6 wu tién va nhiing thong tin

khac trong TCB sé& duoc tai khai tao.

5. tk_exd_tsk : Thoéat khoi su thuc thi cua task va dong thoi xoa task

[C Language Interface]
void tk_exd_tsk( );

[Description]

- Ham system call nay 1am nhiém vu yéu cau hé théng két thuc thuc thi chinh Task goi no
x6a bo Task, khi d6 trang thai ciia Task d6 1a NON-EXISTENT (khong con ton tai trén

hé théng).

- Khi mot Task két thiic boi ham tk_exd tsk () , nhitng tai nguyén do Task dang nam gitr

s€ khong tu dong duoc gidi phong, ma ngudi dung phai tu gidi phong ching.

6. tk_ter tsk : K&t thic sy thyuc thi ctia mot task
|C Language Interface]
ER ercd = tk_ter_tsk (ID tskid ) ;
[Parameters]
ID  tskid Task ID
[Return Parameters]
ER ercd Mal6i (Error Codes)

[Error Codes]

E_OK Két thuc binh thuong

E_ID tskid khong hop 1€ hay khong duoc st dung
E_NOEXS Task duoc chi dinh trong fskid khong ton tai
E_OBJ Trang thai cia Task khong phai la DORMANT
[Description]
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- Két thic su thuc thi cua Task ¢6 ID 14 tskid .

- Ham system call nay thay doi trang thi ctia Task co6 ID 14 #skid thinh DORMANT.

- Ngay ca khi Task dich dang ¢ trang thai doi (bao gom ca trang thai SUSPEND) hay nam
trong cac hang doi (semaphore, message ...), thi n6 duoc giai phong khoi trang thai doi
va bi két thtc.

- Ham nay khong thé két thuc chinh no. Néu Task goi ham dugc chi dinh 13 Task dich thi
ma 161 E_OBJ s& dugc tra vé cho Task goi ham nay.

- Modi quan hé gifta trang thai cua Task dich va két qua tro vé cua ham tk_ter tsk duogc
tom tit trong bang sau

Trang thai cua Task Ma 13i tra vé ctia Két qua thuc thi ctia

dich th ter tsk ham

RUN hoic READY E OK Két thic thuc thi Task

(ngoai trir Task goi dich

ham)

RUN E OBJ Khong thuc hién

(Task goi ham)

WAIT E OK Két thuc thyc thi Task
dich

DORMANT E OBJ Khong thuc hién

NON-EXISTENT E NOEXS Khong thuc hién

- Khi mot Task két thac boi ham tk_ext sk () , nhitng tai nguyén do Task dang nim gitr
s€ khong tu dong duoc giai phong, ma nguoi dung phai tu gidi phong ching.

- Khi trang thai cia Task chuyén xuébng DORMANT thi d6 uvu tién va nhitng thong tin
khac trong TCB sé& duoc tai khai tao.
7.tk_chg pri: Thay ddi d6 wu tién cua task
[C Language Interface]
ER ercd = tk_chg_pri (ID tskid, PRI tskpri ) ;
[Parameters]
ID tskid Task ID
PRI  tskpri D6 uu tién mai cua Task
[Return Parameters]
ER ercd Mal6i (Error Codes)

[Error Codes]

E_OK Két thuc binh thuong

E_ID tskid khong hop 1€ hay khong dugc st dung
E_NOEXS Task duoc chi dinh trong fskid khong ton tai
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E_PAR Li tham sb (¢skpri khong hop 18 hay khong dugc dung)
E_ILUSE tskpri vugt qua gidi han cta hé thong
[Description]

- Thay d6i d6 wu tién co ban c¢6 Task ID la tskid (jén gia tri dugc chi dinh trong tskpri,
dong thoi do uu tién hién tai cua Task cling thay doi theo.

- Khi TSK SELF (= 0) dugc gan cho tskid thi Task dich ciing chinh 1a Task goi ham. Tuy
nhién , khi skid = TSK_SELF duoc chi dinh trong ham system call dugc goi tir mot
Task- 1ndependent portion, thi ma 16i E_ID s& dugc tra vé.

- Khi TPRI_INI (= 0) duoc géan cho tskpri, thi d0 uu tién co ban cua Task dich bi thay doi
vé gia tri khoi tao khi Task duoc bit dau thuc thi (itskpri).

- Do uu tién bj thay d6i boi ham nay van c6 giad tri cho téi khi Task bi két thic
(terminated). Khi mot Task trd lai trang tl}éi DORMANT, d6 uu tién cua Task trudc kl}i
thoét bi loai bo va khi d6 no sé dugc thié} 1ap lai gia tri khéi tao khi Task d6 duogc bat
dau thuc thi (itskpri). Tuy nhién sy thay d6i d6 uvu tién trong kl}i T,ask dang & trong trang
thai DORMANT s€ ¢6 hop 1€ khi n6 duoc khéi dong vao lan ke tiep.

8. tk_chg sit: Thay ddi slicetime cia task
[C Language Interface]
ER ercd = tk_chg slt (ID  tskid, RELTIM slicetime) ;
[Parameters]
ID tskid Task ID
RELTIM slicetime Khe thoi gian ( Time slice)

[Return Parameters]
ER ercd Maldi (Error Codes)

[Error Codes]

E_OK Két thiic binh thuong

E_ID tskid khong hop 1€ hay khong dugc st dung

E_NOEXS Task dugc chi dinh trong skid khong ton tai

E_PAR Li tham sb (slicetime khong hop 18 hay khong dugc dung)
[Description]

- Thay d6i khe thoi gian ctia mot Task c6 Task ID la tskid bang gia tri duoc chi dinh trong
slicetime, chitc nang khe thoi gian dugc st dung trong viéce dinh thoi cac Task theo
Round Robin. Khi mgt Task thuc thi lién tuc trong mdt khodng thoi gian 1a slicetime hay
dai hon , d6 wu tién (tht tu thuc thi trude sau) ctia né chuyén vé thap nhat giita cac Task
c6 cung do uu tién (Priority), va tu dong nhuong su thuc thi cho Task ké tiép.

- Thiét 1ap slicetime = 0 cho biét thdi gian khong gidi han, va Task s& khong ty dong
nhuong sy thuc thi cua né cho Task khac.
- Khi mot Task dugc khoi tao thi slicetime ctia n6 duoc thiét 1ap mic dinh 13 0.
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- Khi TSK SELF (= 0) dugc géan cho #skid thi Task dich cting chinh 1a Task goi ham. Tuy
nhién , khi tskid = TSK_SELF dLEQC chi dinh trong h@m system call dugc goi tr mot
Task-independent portion, thi ma 161 E_ID s€ duogc tra ve.

- Khe thoi gian bi thay doi boi ham nady vaAn cé gia tri cho toi khi Task bi két thic
(terminated). Khi mdt Task trd lai trang thai DORMANT, khe thoi gian cua Task trude
kl}i (hoét bi loai bd va khi do no s€ duoc thiét lap lai gia tri khoi tao khi Task d6 duoc
bat dau thyc thi ( slicetime = (). Tuy nhién sy thay d61 d6 uu tién trong khi Task dang &
trong trang thai DORMANT s& c6 hop 1€ khi né duogc khoi dong vao lan ké tiép.

- Mot Task bi tudc doat su thuc thi béri’ mot Task‘ co do uu tién cao h(n} thi thoi gian thyce
thi cia no6 s€ bi bo qua va chi dugc dém lai tur dau trong lan thuc thi ké tiép.

- Néu Task dich la Task duy nhat dang thuc thi tai d0 uu tién cia no thi khe thoi gian s€
khong c6 y nghia, va Task d6 duogc thuc thi lién tuc.

- Néu trong nhiéu Task c6 cung do uu tién c6 mot Task ma slicetime = 0, thi Task do s&
duoc thuc thi ngay khi c6 thé va dinh thoi theo Round Robin cling két thuc.
9. tk_inf _tsk : LAy thong tin vé task
[C Language Interface]
ER ercd = tk_inf tsk (ID tskid, T_ITSK* pk_itsk, BOOL «clr);

[Parameters]

ID tskid Task ID

T _ITSK* pk_itsk  Dia chi cua géi thong tin vé Task dé tra vé
BOOL clr X6a thong tin vé Task

[Return Parameters]

ER ercd Ma 16i

Chi tiét cua pk_itsk :

RELTIM stime Thoi gian chay tich 1ty & cip hé théng (ms)
RELTIM utime Thoi gian chay tich liy & cip ngudi dung (ms)
[Error Codes]

E_OK Két thuc binh thuong

E_ID tskid khong hop 1¢ hay khong dugc str dung

E_NOEXS Task duogc chi dinh trong tskid khong tdn tai

E_PAR Li tham sb (dia chi ctia goi thong tin tra vé khong ding duoc)
[Description]

- Thu thap céc thong tin théng ké ctia mot Task co Task ID 1a tskid.

- Néu clr = TRUE (# 0) , thi thong tin tich liiy thi dugc khoi tao lai gia tri ban du sau khi
thu thap thong tin.
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- Khi TSK SELF (= 0) dugc géan cho #skid thi Task dich cting chinh 1a Task goi ham. Tuy
nhién, khi #skid = TSK_SELF dugc chi dinh trong ham system call duoc goi tir mot
Task-independent portion, thi ma 16i E_ID s& dugc tra vé.

- Thoi gian chay & cip hé thong 1a thoi gian ma Task chay & cip bao vé 0 (TA_ _RNGO),
con thoi gian chay ¢ cac cap bao vé khac dugc tinh cho thoi gian chay ¢ cap nguroi
ding.Do vay khi mot Task duoc tao va chay & cip bao vé 0 (TA_RNGO) thi thoi gian
chay chii yéu 1a thoi gian ¢ cdp hé thong.

10. tk_ref tsk:  Tham khao dén trang thai cua task

[C Language Interface]

ER ercd = tk_ref tsk (ID tskid, T_RTSK* pk_rtsk);
[Parameters]

ID tskid Task ID

T_RTSK*  k_rtsk Dija chi cia goi thong tin vé Task dé tra vé
[Return Parameters]

ER ercd Ma 16i
Chi tiét pk_rtsk :

VP exinf thong tin thém vé Task
PRI tskpri D0 wu tién hién tai cua Task
PRI tskbpri D9 uu tién co ban

UINT  tskstat Trang thai cta Task

UINT  tskwait  Thira s6 doi

ID wid ID caa d6i twong dang doi
INT wupcnt Sb luong yéu cau danh thirc
INT suscnt Sb luong yéu cau suspend

RELTIM slicetime Thoi gian thuc thi lién tuc t6i da cho phép (ms)
UINT  waitmask Thira s hay doi

UINT  texmask Cho phép nhimng ngoai 1¢ xuét hién

UINT  tskevent Su kién cua Task

(Nhiing tham s6 khac tity theo hién thuc c6 thém vao sau)

[Error Codes]

E_OK Két thiic binh thuong

E_ID tskid khong hop 1¢ hay khong dugc str dung

E_NOEXS Task duoc chi dinh trong skid khong ton tai

E_PAR Li tham s6 (dia chi ctia goi thong tin tra vé khong ding duoc)
[Description]

- Thu thap trang thai ciia mot Task c6 Task ID 1a #skid.

- Thudc tinh tskstat c6 thé c6 nhitng gia tri sau ddy :
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tskstat:

TTS_RUN  0x0001 RUN

TTS_RDY 0x0002 READY

TTS_ WAI 0x0004 WAIT
TTS_SUS  0x0008 SUSPEND
TTS_WAS 0x000c WAIT-SUSPEND
TTS_DMT 0x0010 DORMANT

TTS_ NODISWAI 0x0080 Trang thai WAIT bi vo6 hi¢u

- Khiham tk_ref tsk dugc thuc thi trong mot interrupted task tr mot chuong trinh quan ky
interrupt thi RUN s€ duoc tra vé cho tskstat.

- Khi tskstat 1a TTS. WAI (bao gdm ca TTS._WAS), gia tri cta tskwait va wid duoc mo ta

nhu sau:
tskwait Gia tri Mo ta wid
TTW_SLP 0x00000001 | boi do tk_slp_tsk 0
TTW_DLY 0x00000002 | Doi do tk_dly_tsk 0
TTW_SEM 0x00000004 | Bgi do tk wai_sem semid
TTW_FLG 0x00000008 | Doi do tk wai_flg flgid
TTW_MBX 0x00000040 | Boi do tk_rcv_mbx mbxid
TTW_MTX 0x00000080 | Doi do tk_loc_mix mtxid
TTW_SMBF 0x00000100 | Doi do tk_snd_mbf mbfid
TTW_RMBF 0x00000200 | Doi do tk_rcv_mbf mbfid
TTW_CAL 0x00000400 | Boi do goi rendezvous porid
TTW_ACP 0x00000800 | Boi do chép nhan rendezvous phorid
TTW_RDV 0x00001000 | Boi do hoan thanh rendezvous 0

(TTW_CAL | TTW_RDV) | 0x00001400 | Dgi do goi rendezvous hay do hoan thanh rendezvous | 0

TTW_MPF 0x00002000 | Boi do tk_get mpf mpfid
TTW_MPL 0x00004000 | Boi do tk_get mpl mplid
TTW_EV1 0x00008000 | Boi do task event #1 0
TITW_EV2 0x00010000 | Boi do task event #2 0
TTW_EV3 0x00020000 | Doi do task event #3 0
TTW_EV4 0x00040000 | Boi do task event #4 0
TTW_EV5 0x00080000 | Doi do task event #5 0
TTW_EV6 0x00100000 | Doi do task event #6 0
TTW_EV7 0x00200000 | Doi do task event #7 0
TTW_EVS8 0x00400000 | Doi do task event #8 0

Khi tskstat khong 1a TTS WAI (bao gdm ca TTS_WAS), gia tri cta tskwait va wid déu

béng 0.

Néu trang thai cua Task 1a DORMANT thi wupcnt = 0, suscnt = 0, and tskevent =0

Khi TSK_SELF (= 0) dugc gan cho tskid thi Task dich cling chinh 1a Task goi ham. Tuy
nhién , khi tskid = TSK _SELF dugc chi dinh trong hé}m system call dugc goi tr mot

Task-independent portion, thi ma 16i E_ID s& dugc tra vé.
Khi Task dich khong ton tai thi ma 16 E NOEXS duoc tra vé.
2.3 Cau trac cta mdt chwong trinh teng dung
2.3.1 Makefile
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Khi viét mot chuong trinh nho, thuong 1ap trinh vién s€ bién dich lai toan by ma nguén sau khi
chinh stra d6i chut trén file gdc. Tuy nhién v6i nhitng chuong trinh 16n, mot s6 van dé s& phat sinh
khi str dung cach bién dich lai toan bd nhu trén. Thoi gian dé thuc hién cong doan stra ma — bién dich
lai- kiém tra tang 1én rat 16n. Ngay ca nhitng 14p trinh vién kién nhan nhit van ciing ¢d ging tranh
bién dich lai nhing file khong co chinh stra gi trén d6 ca. Chiing ta chi can bién dich lai nhimg file ¢6
bd sung hay sira di 1a du.

Dé giai quyét vin dé trén thi GNU c6 cung cdp cho chung ta mot cong cu d6 1a make, chuong
trinh nay dam bao chi nhitng file c6 chinh stra m&i dugc bién dich lai ma thoi. Trinh make khong chi
dung phuc vu cho viéc bién dich chuong trinh ma con st dung dé tao ra mot file két xuat tir nhiéu file
nguodn khac nhau. make con chira dung cac macro dé goi cac trinh xur 1y vin ban hodc sir dung cho
muc dich cai dat chuong trinh.

Tuy nhién, ¢ ddy ching ta s& sir dung 1énh gmake dé bién dich cho chuong trinh cua chung ta
(khong co6 su khac biét gitra gmake va make , tuy nhién phu thudc vao phién ban gnu ma hé thong
dang c6 ma ching ta dung gmake hay make).

Mac du trinh nhu ban sé théy gmake cd chira rat nhiéu 1énh diéu khién noi tai nhung ban than nd
thi khong biét 1am cach nao dé xay dung tmg dung ho ban. Ban phai tao ra mét file chta cac thong
tin huéng dan trinh gmake cach tmg dung ctia ban s& dugc xay dung va bién dich. Trén UNIX va
Linux, file nay thuong mang tén la Makefile.

Tap tin Makefile thuong ndm cung thu muc gbc v6i noi chira ma ngudn can bién dich cia dy an.
Ban c¢6 thé c6 nhiéu tap tin Makefile khac nhau. Thuc té néu du an cua ban 16n thi ban c6 thé tao cac
file Makefile v6i nhiéu cac bién dich khac nhau. Sy két hop giita trinh gmake va tap tin Makefile 1a
cong cu cuc ky manh dé ban quan 1y du 4n. Khong nhitng quan 1y mi ngudn va bién dich du an ,
gmake con dung dé sinh tai liéu hudng dan, cai dat hodc thdo bo cac chuong trinh khoi hé¢ diéu hanh
Linux.

Trinh gmake béan than co rit nhidu tiy chon nhung c6 3 tiy chon théng dung nhét do 1a :

-k tuy chon nay yéu cau make ‘ctr tiép tuc’ khi mot 161 ndo d6 phat sinh thay vi phai

dimg qua trinh xtr Iy ¢ ngay 16i dau tién.

-n  tly chon nay yéu cau gmake in ra cac thao tic ma né sé thyc hién nhung khong

thuc su thuc thi ra két qua.

-f <file name> tlly chon nay cho phép ban chi dinh tén tap tin Makefile can dién dich
boi trinh gmake. Thong thudng néu khong cé tiy chon —f trinh gmake s& tim tap tin mang
tén makefile hay Makefile ngay trong thu muc hién hanh noi ban go Iénh make. Vi du

$ gmake tuong duong voi $gmake Makefile

Trén T-engine , dé xay dung mdt chuwong trinh tng dung cu thé ta khong can phai xay dung mot
file makefile mdi ma chi can chinh stra ndi dung cua file makefile c6 san la dugc r6i. Sau day la
nhirng chi dan can phai thay doi trong tap tin makefile.
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— make install
install to standard position

# zource dependency file (automatically created>
DEPFS = Dependencies
DEPENDENCIES_OUTPUT == $S<{DEPS)

standard rule
include ..~..-setcsmakerules

TARGET = mbf_create
# search path for source files
S = ../srCc

UPATH = 5§

# zource file
SRC = main.c

OBJ = $¢addsuffix .o, $¢hasename S{SRC>>>

Tén file thuc thi sé duogc dat trong TARGET = <tén file thyc thi>
Nhiing file source cua chuong trinh s€ dugc dét trong

SRC = <filel.c> <file2.c> ..... (chu y : gitra cac file chi 1a khoang trang va chi can chi ra cac
file.c , khong can céc file.h)

#t zource file
main.c

S$Caddsuffix .o,. S<(basename ${SRC>>>
S{strip S${patsubhst ».C, #.c, S{filter »x.C,. SCSRCIIID

ifeq (%(mode?, dehug?
LDLIBE += -1tm
endif

#t load address

ifeq <S(MACHINE}, sh7727>
#t in case of disk load <{load by 08>
SC{TARGET>.abhs: START_ADR = —-Wl,-Ttext . BxcOB00874

## in case of ROM store
# S(TARGET».ah=s: START_ADR = -W1,-Ttext.Bx30400000,-Tdata.Bx8dARRAEAE
# LDFLAGS3 = —static -T $<{COMMONLIB}/static—rom.lnk

## in case of RAM load <loaded by monitor>?

Néu nhu mudn thém thu vién nao khac thi thém & LDLIBS = <tén thu vién> ...
2.3.2 Cau tric cia mét chwong trinh (rng dung trén T-Engine

Xay dung mot chuong trinh trén T-Engine ta can phai xay dung 2 thu muyc chinh d6 13 sh7760
va thu muc src. Trong do thu muc src dung d€ chura cac file source nhu nhimg file.h file.c va
Makefile con thu muc sh7760 dung dé luu gilr cac file két xuat ma chung ta c6 dugc trong qua trinh
bién dich.
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BNtk waitev =lol x|
File Edit View Faworites Tools  Help
‘aBack + = - | Qhsearch |0 Folders 44 | e GE > | Ed-

Address I[:I kk_wai_tey j ran
Folders x o | [ @ B
EH:I wiet_training ﬂ LD I—i
EH:I Course_makerials - sh77s0 srC
E+21 lab_sampie tk_wrai_tev
=] kappl_sh7760
|:| alm_create Select an item to view its description.
l:l CyC_creake See also:
{:I Bte My Documents
{:I mbf_create My Metwork Places
l:l mbx_create My Computer
"{:I mkx_create
{:I por_creake
l:l sem_creake
#-(] taskereate
{:I tk_chg_sl Lo
l:l tk_def_tex
{:I th_rel_wai
Bfﬂth i
-m{:] presentation v
4 | b
|2 object{s) (Disk free space; 4,96 GE) |IZI bytes |@ Iy Compuker v

Mot diém quan trong & ddy d6 1a trong cac file source thi phai co duy nhit mét file chira ham
main() va do ciing la chuong trinh thyc thi chinh cta rng dung. Va tir chuong trinh nay , ching ta c6
thé kich khoi su thuce thi cia cac task khac.

3. THU'C HANH

Poc hiéu va thyc thi qua trinh bién dich ctia chuong trinh sau :

// main.c

#include <basic.h>
#include <tk/tkernel.h>
#include <stdio.h>

IMPORT void taskl (INT, VP);
ID taskidl = -1;

/*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k***********~k************************************
main
******************************************************************/
EXPORT ER main( INT ac, UB *av([] )
{

T CTSK ctsk;

ER ercd = 0;

ID main_id;

printf ("main: (ac=%d)\n", ac);

if (ac < 0)

{
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if (taskidl >= 0)
{
ercd = tk ter tsk(taskidl);
if (ercd < 0)
printf ("tk ter tsk err = %x\n", ercd);
ercd = tk del tsk(taskidl);
if (ercd < 0)
printf ("tk del tsk err = %x\n", ercd);
}
goto ext;
}
ctsk.exinf = (VP)0x74736574; ///thong tin mo rong cua task
ctsk.tskatr = TA HLNG | TA RNG1l; ///thiet lap thuoc tinh cho task
ctsk.task = taskl; // thiet lap dia chi bat dau cua task
ctsk.itskpri = 80; // do uu tien cua task
ctsk.stksz = 1024 * 4; //kich thuoc can co' cua task de task thuc thi
taskidl = tk cre tsk(&ctsk); /*tao task voi cac thuoc tinh da~ duoc
thiet lap truoc*/
printf ("tk cre tsk: (taskid = %d)\n", taskidl);
if (taskidl < E OK)
goto ext;

main id = tk get tid();

printf ("Id cua man() = %d\n", main id);

tk sta tsk(taskidl, 0);

// now change priority of taskl

ercd = tk chg pri(taskidl,100);

if (ercd < E _OK)

{
printf ("Change priority has a problem \n");
goto ext;

}

/*

you must enter your code here to print the priority of taskl

*/

/*end*/

ext:
printf ("main ended\n");
return O;

}

/*****************************************************************

What does the taskl do???
****************k*k*k*k*k**k*k*k*k*k*k**k*k*k*k**k**k*k*k*k*************************/
IMPORT void taskl (INT stacd, VP exinf)
{
int cnt = 0;
ID task id = 0;
T RTSK pkrtsk; //con tro chua goi du lieu ve task duoc tra ve

task id = tk get tid();
printf ("Id cua taskl la® = %d\n", task id);
if (ercd > 0)

{

tk ref tsk(ercd , &pkrtsk); /// tham khao trang thai cua task

printf ("Do uu tien hien tai cua taskl la %d \n", pkrtsk.tskpri);

}
/*

you must enter your code here to show the slicetime of taskl and change it
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*/
printf ("exit and del task now\n");
tk exd tsk();

}

Thém code vao nhimg chd duogc chi dinh bén trén (2 chd) dé thuc hién nhitng yéu cau dugc dua ra.
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BAI THU'C HANH SO 5
DONG BO TASK-DEPENDENT

1. MUC TIEU

e Nim bt mot cach co ban viéc déng bd gitra cac task doc 1ap thong qua viée diéu khién
trang thai cua cac task.

2. LY THUYET

Céc ham ddng bo Task-Dependent nham dat t6i sy dong bo giita cac Task bang cac thao tac tryc
tiép 1én trang thai cta cac Task. Nhitng ham dugc cung cip dé dwa Task vé trang thai nghi (sleep)hay
danh thirc (wakeup) mot Task; hily bo cac yéu cau danh thirc Task; giai phong Task khoi trang thai
WAIT mdt cach bit budc; chuyén trang thai cta Task vé trang thai SUSPEND; tri hoan su thyc thi
cua mot Task; hodc lam v hi€u trang thai WAIT ctia mot Task.

Céc yéu cau danh thic cho mot Task thi duge xép trong hang doi (queue). Diéu nay ¢ nghia 1a
khi n6 c¢b ging danh thirc mot Task ma Task nay khong & trang thai nghi thi cac yéu cau danh thurc
nay dugc ghi nh¢, va khi Task d6 di vao trang thai nghi ¢ lan ké tiép (dang doi dé thirc day) thi n6 s&
khong chuyen vé trang thai nghi d6. Hang doi cac yéu cau danh thirc duoc nhan ra boi moi Task co
mdt s6 dém dé chira s6 cac yéu cau danh thirc dugc xép hang, khi Task duoc khoi dong s6 dém nay
dugc x0a vé 0. Va cac yéu cau lam treo (suspend) mot Task ciing duoc xép hang twong tu nhu
WAIT.

< Cic ham ddng bd Task-Dependent:

1. tk_slp _tsk: Sleep Task
[C Language Interface]
ER ercd = tk_slp_tsk (TMO tmout) ;
[Parameters]
TMO tmout Thoi gian Timeout dugc chi dinh

[Return Parameters]

ER ercd Ma 16i ( Error codes )

[Error Codes]

E_OK Két thuc binh thuong

E_PAR L&i tham s6 ( tmout < (-2))

E_RLWAI Trang thai WAIT cua Task dugc gidi phong ( do Task nhan duoc
tk_rel_wai khi dang ¢ trang thai WAIT)

E_DISWAI Trang thai WAIT cua Task dugc gidi phong bdi trang thai WAIT cua
Task bi vo hiéu

E_TMOUT Tham do bi 16i hay timeout
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E_CTX Loi ngtr canh ( ham duogc goi tor mét Task doc ldp voi ngit canh hay
dispatch bi vo hi¢u)
[Description]

- Thay d6i trang thai cta Task goi ham tir trang thai RUN thanh trang thai nghi ( WAIT,
doi cho to1 khi dugc danh thic boi ham tk wup tsk tir mot Task khac).

- Néu mot Task khac goi ham tk_wup_tsk danh thirc Task goi ham tk_sip_tsk trude thoi
gian timeout (tmout), thi ham tk slp tsk sé két thuc binh thuong. Néu thoi gian timeout
dén trude khi ham tk wup_tsk dugce goi thi ma 101 E TMOUT s€ duoc tra ve.

- Néu chi dinh tmout = TMO_FEVR = (-1) thi Task goi ham s& doi v6 tan cho té1 khi dugc
danh thuc bdi ham tk wup_tsk tir mot Task khéac.
2.tk wup tsk:  WakeupTask
[C Language Interface]
ER ercd = tk_wup_tsk (ID tskid) ;

[Parameters]

ID tskid Task ID

[Return Parameters]

ER ercd Ma 16i ( Error codes )

[Error Codes]

E_OK Két thuc binh thuong

E_ID tskid khong hop 1¢ hay khong dugc str dung

E PAR L&i tham s ( tmout < (-2))

E_NOEXS Task duogc chi dinh trong tskid khong tdn tai

E_OB]J Trang thai ciia d6i twong khong hop 18 ( danh thirc chinh Task goi ham
hay dénh thirc mot Task dang ¢ trang thai DORMANT)

E_QOVR Hang dgi céc yéu cau danh thirc bi tran (qua nhiéu yéu cau danh thirc
dugc x&p hang trong wupcnt)

[Description]

- Néu Task duoc chi dinh trong fskid dugc dit trong trang thai WAIT boi ham k_slp_tsk,
thi ham ¢tk wup_tsk s€ gidi phong trang thai WAIT cho Task do.

- Ham system call nay khong thé duoc goi cho chinh Task goi né, néu khong thi 16i E_OB]
s€ duogc tra ve.

- Néu Task dich khong goi ham tk slp tsk va khong & trang thai WAIT thi cac yéu cau
danh thirc boi ham tk wup_tsk s& duoc luu nhé trong hang doi thong qua mot bién dém
(wupcnt) cac yéu cau danh thirc ma chua duoc thuc hién. Mdi Task déu luu trit wupent
trong TCB cuia no, va gia tri khoi tao (khi ham tk_sta tsk dugce thuc thi) cho wupcent 1a 0.
Khi ham tk wup_tsk yéu cau danh thirc mot Task ma Task d6 khong & trong trang thai
WAIT thi wupcnt s& ting 1én 1,ngugc lai mdi khi ham ¢tk slp_tsk dugc thy thi thi wupcnt
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s€ giam 1 va Task d6 s€ khong di vao trang thai WAIT. Khi ham tk_slp_tsk duge thuc
thi trong khi wupcnt cia Task do bang 0, thi wupcnt sé khong thay doi va Task do sé di
vao trang thai WAIT.

- Khi viéc goi ham tk_wup_tsk lam cho wupcnt vuot qua gioi han cho phép, 16i E QOVR
s€ duogc tra ve.

3.tk _can_wup: Huy bo WakeupTask

[C Language Interface]

INT wupent = tk_can_wup (ID tskid) ;

[Parameters]

ID tskid Task ID

[Return Parameters]

INT wupcent S6 lwong cac yéu cau danh thic dang doi thuc thi
hoac M3 16i (Error Codes)

[Error Codes]

E_OK Két thiic binh thuong

E_ID tskid khong hop 1€ hay khong dugc st dung

E PAR L&i tham s6 ( tmout < (-2))

E_NOEXS Task duoc chi dinh trong tskid khong ton tai
E_OBJ Trang thai ctua dbi twong khong hop 16 ( danh thic chinh Task goi ham

hay danh thirc mét Task dang ¢ trang thai DORMANT)
[Description]

- Ham system call nay tra vé gia tri wupcent cia Task duge chi dinh trong tskid, dong thoi
hity bo tat ca cac yéu cau danh thirc Task d6 va xo6a gia tri wupcent ctia nd vé 0.

- Khi TSK _SELF (=0) duoc gan cho #skid thi Task dich ciling chinh 1a Task goi ham.Tuy
nhién, khi tskid = TSK_SELF dugc chi dinh trong hém system call dugc goi tr mot
Task-independent portion, thi ma 161 E_ID sé& duoc tra vé.

4.tk _rel wai: Realease Wait

[C Language Interface]

ER ercd = tk_rel_wai (ID tskid) ;
[Parameters]

ID tskid Task ID

[Return Parameters]

ER ercd Ma 16i ( Error codes )
[Error Codes]
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E_OK
E_ID
E_NOEXS
E_OBJ

[Description]

Néu Task dugc chi dinh trong fskid dang ¢ trong mot vai loai cua trang thai doi (khong
bao gom trang thai SUSPEND) thi ham tk rel wai s€ giai phong trang thai doi cho Task

do.

Ham system call ndy tra vé ma 16i E RLWAI cho Task duoc giai phong trang thai

WAIT.

Céc yéu cau giai phong trang thai doi béi ham tk_rel wai thi khong duoc ghi nhé nhu

ham tk wup_tsk.

Ham system call tk_rel wai khong giai phong trang thai SUSPEND. Néu n6 dugc goi
cho Task danh & trang thai WAIT-SUSPEND, Task d6 sé€ vao trang thai SUSPEND. Néu
can thiét giai phong trang thai SUSPEND, thi ham tk_fism_tsk s& duoc dung. Trang thai
ctia Task dich khi ham tk_rel wai dugc goi va két qua ciia nd trong mdi trang thai duoc

mo ta trong bang 4.3

Két thuc binh thudong

tskid khong hop 1€ hay khong duoc st dung
Task duoc chi dinh trong fskid khong ton tai

Trang thai ctia ddi tuong khong hop 18 ( goi cho mot Task khongd
trong trang thai WAIT hay goi cho chinh Task goi ham hay cho mot
Task dang ¢ trang thaii DORMANT)

Trang thai cia Task dich | tk_rel_tsk ercd Xt ly
Parameter

Trang thai thuc thi E OBJ Khong xu ly

(RUN, READY)

(khong cho Task goi

ham)

Trang thai RUN E OBJ Khong xu ly

(cho Task goi ham)

Trang thai WAIT E OK Giai phong trang

thai doi

Trang thdi DORMANT E OBJ Khong xu ly

Trang thai NON- E OBJ Khong xu ly

EXISTENT

*Mi 16i E. RLWAI duoc tra vé cho Task dich ma khong can su cap phét gi vé tai nguyén.

Béng 4.3: Trang thai cta Task va két qua cuia sy thuc thi ham tk_rel wai

5.tk sus _tsk: Suspend Task

[C Language Interface]
ER ercd = tk_sus_tsk (ID tskid) ;

[Parameters]

ID

tskid Task ID
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[Return Parameters]

ER ercd Ma 16i ( Error codes )

[Error Codes]

E_OK Két thuc binh thuong

E_ID tskid khong hop 1€ hay khong dugc st dung

E_NOEXS Task duoc chi dinh trong skid khong ton tai

E_OBJ Trang thai ctua ddi tuong khong hop 16 ( goi cho chinh Task goi ham
hay cho mot Task dang ¢ trang thaii DORMANT)

E CTX Lbi ngir canh ( ham dugc goi tr mot Task doc ldp véi ngiv canh hay
dispatch bi vo hi¢u)

E_QOVR Hang doi cac yéu cau suspend bi tran (qua nhiéu yéu cau suspend duoc
x€p hang trong suscnt) hay hé thong khong cho phép cac yéu cau
suspend 16ng 1én nhau

[Description]

Dat trang thai cua mdt Task dugce chi dinh trong tskid vao trang thai SUSPEND va ngét
su thuc thi cua Task do.

Trang thai SUSPEND duoc giai phong banh cach goi cac ham system call tk_rsm_tsk hay
tk_frsm_tsk.

Néu tk_sus_tsk dugc goi cho mot Task dang o trang thai WAIT, thi Task d6 s& di vao
trang thai WAIT-SUSPEND. Va néu sau d6 khi cac diéu kién giai phong Task dugc thoa
mén thi Task d6 s& di vao trang thai SUSPEND. Néu tk_rsm_tsk dugc goi cho mot Task
dang & trang thai WAIT- SUSPEND, Task do6 s€ tro lai trang thai WAIT.

Khi tk_sus_tsk dugc goi nhiéu 1an cho cung mot Task, Task do s€ dugc dat trong trang
thai SUSPEND nhiéu lan (xép 1ong 1én nhau). Diéu nay c6 nghia 1a dé Task d6 tro vé
trang thai ban dau cua né chi khi nao ham tk rsm_tsk dwoc goi cho n6 bang voi sé lan
ma tk_sus_tsk d3 goi (susnf). Do d6 , bd xép 16ng cua cip th sus tsk - th_rsm_tsk 13 co
thé.

Céc yéu cau suspend dugc xép 10ng va gidi han ctia né 1a phu thudc vao su hién thuc.

Céc ma 101 tra vé dugc mo ta trong phan Error Codes.

6.tk rsm_tsk: Resume Task

tk frsm_tsk: Force Resume Task

[C Language Interface]

ER ercd
ER ercd

tk_rsm_tsk (ID tskid) ;
tk_frsm_tsk (ID tskid) ;

[Parameters]

ID

tskid Task ID
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[Return Parameters]

ER  ercd Ma 16i ( Error codes )

[Error Codes]

E OK Két thuc binh thuong

E ID tskid khong hop 1¢ hay khong dugc str dung

E NOEXS Task dugc chi dinh trong skid khong ton tai

E OBJ Trang thai ctua dbi twong khong hop 16 ( goi cho mot Task khong &
trong trang thai SUSPEND hay goi cho chinh Task goi ham hay cho
mot Task dang ¢ trang that DORMANT)

[Description]

Ham system call tk_rel wai giai phong trang thai SUSPEND ctia mot Task dugc chi dinh
trong tskid.

Néu Task dich sém duoc dit trong trang thai SUSPEND boi ham systemcall tk_sus_tsk,
thi ham system call nay s& giai phong trang thai SUSPEND va khoéi phuc su thuc thi cua
Task do.

Néu nd duoc goi cho Task danh ¢ trang thai WAIT-SUSPEND, Task d6 s€ vao trang
thai WAIT.

Ham system call nay khong thé goi cho chinh Task goi nd, néu khong ma 16i E_OBJ s&
duoc tra ve.

Khi ham tk_rsm_tsk thyc thi mot 1an thi chi giai phong mot yéu cau suspend dugc 10ng
1én nhau (suspend nhiéu 1an). Néu ham tk sus_tsk dugc goi nhiéu 1an dé suspend Task
dich (suscnt > 2), thi Task dich van ¢ trong trang thai SUSPEND sau khi ham tk_rsm_tsk
duogc thuc thi. Nguoc lai khi ta goi ham ¢k firsm_tsk thi tit ca cac yéu cau suspend 16ng
nhau déu bi x6a bo ngay ca khi suscnt = 1.

Sau khi mot Task & trang thai RUN hay READY bi dat trong trang thai SUSPEND boi
ham tk_sus_tsk va dugc khoi phuc lai boi ham tk rsm_tsk hay tk_frsm_tsk, thi Task do
s& co thir tu (precedence) thuc thi thdp nhit giita cac Task c6 cung d6 uu tién. Vi du cac
ham system call sau dugc thyuc thi cho Task A va Task B ¢ cung d6 uvu tién va két qua
ctiia n6 nhu sau:

tk_sta_tsk (tskid=task_A, stacd_A);
tk_sta_tsk (tskid=task_B, stacd_B);
/* Theo luat cia FCFS, thir tu thyc thi 1a task_A --> task_B. */

tk_sus_tsk (tskid=task_A);
tk_rsm_tsk (tskid=task_A);
/* Trong truong hop nay, thir ty thuc thi la task_A --> task_B. */

7.tk _dly tsk: Delay Task

[C Language Interface]
ER ercd = tk_dly_tsk (RELTIM dlytim) ;
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[Parameters]

RELTIM dlytim Thoi gian lam tré

[Return Parameters]
ER ercd
[Error Codes]

E OK

E NOMEM

E PAR

E RLWAI

E DISWAI

E CTX

[Description]

Ma 16i ( Error codes )

Két thiic binh thuong
Thiéu bo nhé
Li tham s6 ( dlytim khong hop 18)

Trang thai WAIT cua Task dugc gidi phong ( do Task nhan duogc

tk rel wai khi dang ¢ trang thai WAIT)

Trang thai WAIT cua Task duoc gidi phong boi trang thai WAIT cua

Task bi vo hiéu

Lbi ngir canh ( ham dugc goi tir mot Task doc ldp véi ngiv canh hay

dispatch bi vo hi¢u)

Tam thoi lam ngung sy thuc thi cia Task goi ham system call nay va doi cho t6i khi thoi

gian dlytim két thuc. Trang thai ctia Task trong khi doi thoi gian tré 13 trang thai WAIT
va ¢ the dugc gidi phong boi ham tk_rel wai.

- Pon vi cta dlytim cling twong ty nhu thoi gian cia hé théng (= 1 ms).

Néu trang thai ciia Task trong khi doi thoi gian tré 13 trang thadi WAIT-SUSPEND hay
SUSPEND thi thoi gian van tiép tuc dugc dém trong trang thai SUSPEND.

Ham system call nay khac véi ham ¢k slp tsk vé sy két thuc binh thudng cua nd, khong

c6 ma 16i tra vé khi thoi gian tré hay ham & dly tsk két thuc. Hon thé, trang thai doi sé
khong duoc giai phong boi ham tk wup_tsk trong sudt thoi gian lam tré. Chi c6 mot
cach duy nhat dé két thic tk dly tsk trude khi thoi gian 1am tré két thuc bang cach goi
ham tk_ter tsk hay tk _rel wai.

8. tk sig tev: Signal Task Event

[C Language Interface]
ER ercd = tk_sig tev (ID tskid, INT tskevt) ;

[Parameters]
ID tskid
INT tskevt

[Return Parameters]

Task ID

SO cua task event

ER ercd  Ma16i (Error Codes)

[Error Codes]
E OK

Két thuc binh thuong
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E ID tskid khong hop 1€ hay khong dugc st dung

E PAR Lbi tham sb ( tskevt khong hop 16)

E NOEXS Task dugc chi dinh trong skid khong ton tai

E OBJ Trang thai ctua dbi twong khong hop 16 ( goi cho mot Task dang ¢ trang
thai DORMANT)

[Description]

- Gui mot task event tskevt dén mot Task duge chi dinh trong tskid. Co tat ca 8 loai task
event cho moi task va duoc danh so tir 1 dén 8.

- S6 luong task event da giri khong duoc luu trix, chi c6 hay khong c6 task event xudt hién
hay khong.

- Khi TSK_SELF (=0) duoc gan cho tskid thi Task dich ciing chinh 1a Task goi ham.Tuy
nhién, khi #skid = TSK SELF dugc chi dinh trong hém system call dugc goi tr mdt
Task-independent portion, thi ma 161 E_ID s€ duogc tra ve.

- Cac ham task event duoc sir dung cho sy ddng bo hoa ciing gidng nhu ham tk slp tsk va
tk_ wup_tsk, nhung khan nhau vé cach sir dung nhu sau:

o S luong yéu cau danh thuc (task event) khong duogc luu trit.
o Cac yéu cau danh thure c6 thé dugce phan loai thanh tdm loai event.

- Thong thuong cac ham task event duoc sir dung trong middleware, va khong nén dung
trong cac ung dung thong thuong. Sur dung tk slp tsk va tk wup tsk dugc dé nghi cho
cac ung dung thong thuong.

9. tk wai tev: Wait Task Event
[C Language Interface]
INT tevptn = tk_wai_tev (INT waiptn, TMO tmout) ;
[Parameters]
INT waiptn Mau task event
TMO tmout Thoi gian timeout

[Return Parameters]

INT tevptn Trang thai cua task event khi doi dugc gidi phong
hoic  M4i 16i ( Error codes )
[Error Codes]
E OK Két thuc binh thuong
E PAR L&i tham sb ( dlytim khong hop 16)
E TMOUT Tham do bi 16i hay timeout
E RLWAI Trang thai WAIT cua Task dugc gidi phong ( do Task nhén dugc

tk rel wai khi dang & trang thai WAIT)

74



E DISWAI Trang thai WAIT cua Task dugc gidi phong boi trang thadi WAIT cua
Task bi vo hiéu

E CTX Li ngir canh ( ham dugc goi tr mot Task doc ldp véi ngir canh hay
dispatch bi v6 hiéu)

[Description]
- Poi cho t6i khi xuét hién mot trong nhitng task event duogc chi dinh trong waiptn.

- Khi trang thai doi dugc giai phong bdi task event, nhiing task event dugc chi dinh trong
waiptn thi dugc x0a (task event &= ~waipnt).

- Trang thai cua task event xuét hién khi trang thai doi dugc giai phong (trudce khi bi xda)
duoc tra vé thong qua tham so6 tevptn.

- Tham s& waipnt va tevpnt chira gié tri ciia phép OR luén 1y cua céc bit cho mdi task event
trong dang 1<< (s0 cua task event — 1).

- Mot thoi gian doi t6i da (timeout) c6 thé duoc thiét 1ap trong tmout. Néu bi timeout trude
khi dicu kién giai phong doi thoa man (tk_sig_tev khong dugc thyc thi), thi ham system
call nay s€ két thuc, va tra vé ma 101 E_TMOUT. Chi c6 gia tri dwong méi duoce gan cho
tmout. Pon vi cua timeout 1a ms. Khi TMO_POL = 0 dugc gan cho fmout, thi ma 1oi
E_TMOUT duogc tra vé ma khong vao trang thai WAIT ngay ca khi khong c6 tsk event
xuat hién. Khi TMO FEVR = -1 dugc gan cho tmout, thi task s€ doi cho tdi khi co task
event ma khong bi timeout.

10. tk_dis wai: Disable Task Wait
[C Language Interface]
INT tskwai = tk_dis_wai (ID tskid, UINT waitmask) ;
[Parameters]
ID tskid Task ID
UINT waitmask Thiét 1ap trang thai doi bi vo hi¢u
[Return Parameters]
INT tskwai trang thai cua Task sau khi trang thai dgi bi vo hi¢u
hoic M4 16i (Error Codes)

[Error Codes]

E OK Két thuc binh thuong

E ID tskid khong hop 1¢ hay khong dugc stir dung
E PAR Li tham sb ( waitmask khong hop 16)

E NOEXS Task duoc chi dinh trong skid khong ton tai
[Description]

- Lam vo6 hi¢u céc trang thai doi duoc thiét lap trong waitmask cho mot Task dugc chi
dinh trong tskid. Néu Task dé dang doi boi mot nguyén nhan nao do6 cé trong waitmask,
thi trang thai doi dugc giai phong.
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- watmask duoc chi dinh nhu 14 phép OR luén 1y cua cac su két hop cac nguyén nhan doi

#define TTW_SLP 0x00000001  /* Wait caused by sleep */

#define TTW_DLY 0x00000002  /* Wait for task delay */

#define TTW_SEM  0x00000004 /* Wait for semaphore */

#define TTW_FLG 0x00000008  /* Wait for event flag */

#define TTW_MBX  0x00000040 /* Wait for mailbox */

#define TTW_MTX  0x00000080 /* Wait for mutex */

#define TTW_SMBF  0x00000100 /* Wait for message buffer sending */
#define TTW_RMBF 0x00000200 /* Wait for message buffer receipt */
#define TTW_CAL  0x00000400 /* Wait on rendezvous call */

#define TTW_ACP  0x00000800 /* Wait for rendezvous acceptance */
#define TTW_RDV  0x00001000 /* Wait for rendezvous completion */
#define TTW_MPF  0x00002000 /* Wait for fixed-size memory pool */
#define TTW_MPL  0x00004000 /* Wait for variable-size memory pool */
#define TTW_EV1 0x00010000 /* Wait for task event #1 */

#define TTW_EV2 0x00020000 /* Wait for task event #2 */

#define TTW_EV3 0x00040000 /* Wait for task event #3 */

#define TTW_EV4 0x00080000 /* Wait for task event #4 */

#define TTW_EV5 0x00100000 /* Wait for task event #5 */

#define TTW_EV6 0x00200000 /* Wait for task event #6 */

#define TTW_EV7 0x00400000 /* Wait for task event #7 */

#define TTW_EVS8 0x00800000 /* Wait for task event #8 */

#define TTX_SVC 0x80000000 /* Extended SVC disabled */

- TTX SVC la mét truong hop chi dinh dac biét, né khong l1am vo hiéu trang thai doi cua
task ma lam vo6 hiéu viéc goi mot ham SVC mo rong. Néu TTX SVC dugc chi dinh, khi
mot task cd géng goi mdt ham SVC mé rong, thi ma 16i E DISWAI duoc tra vé ma
khong goi ham d6. Viéc chi dinh TTX_SVC s& khong lam két thiic mot ham SVC mé
rong da duoc goi trude khi chi dinh.

Khi gia tri tra vé cua tham sb tskwait 13 0 thi c6 nghia 1a Task chua di vao trang thai
WAIT (hay d3 dugc giai phong), néu khac 0 thi Task dang & trong trang thai WAIT vi
mot 1y do nao khac ngoai nhiing 1y do trong waitmask.

Khi mot task dugc giai phong khéi cac trang thai doi bdi ham tk dis wai hay n6 bi ngan
can di vao trang thai WAIT trong khi ham system call nay c6 hiéu luc, thi ma 1di
E_DISWALI s& tra vé cho task d6. Nghia 13 khi mot ham system call ndo d6 goi cho task
do va lam né di vao trang thai WAIT, trong khi né dang ¢ trang thai bi vo hi€u doi thi
mi 161 E_ DISWAI s& tra vé cho ham system call do.

- Khi TSK _SELF (=0) duoc gan cho tskid thi Task dich ciing chinh 1a Task goi ham.Tuy
nhién, khi tskid = TSK _SELF dugc chi dinh trong ham system call dugc goi tir mot
Task-independent portion, thi ma 16i E_ID s& duoc tra vé.

11. tk_ena_wai: Cho phép Task Wait
[C Language Interface]

ER ercd = tk_ena_wai (ID tskid) ;
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[Parameters]
ID tskid

Task ID

[Return Parameters]

ER ercd
[Error Codes]
E OK
E ID
E NOEXS

[Description]

Ma 16i (Error Codes)

Két thuc binh thuong
tskid khong hop 1€ hay khong dugc st dung
Task dugc chi dinh trong tskid khong tdn tai

- Giai phong tat ca cac diéu kién 1am trang thai doi bi v6 hiéu duoc thiét 1ap boi ham
tk_dis_wai cho mot task duoc chi dinh trong zskid.

- Khi TSK SELF (=0) dugc gan cho #skid thi Task dich ciling chinh 1a Task goi ham.Tuy
nhién, khi tskid = TSK_SELF dugc chi dinh trong hém system call dugc goi tor mot
Task-independent portion, thi ma 161 E_ID sé& duoc tra vé.

3. THU'C HANH
3.1 Bai tap

Chuong trinh c6 su dong bo gitra cac task theo mé hinh sau:

| main )

create task 1 & 2

task busying

b

starttask 1 & 2

|

|

|

! b | ¥
1 . _| Releasetask 1
W ait

task busying

L ¥

E xit and Delete Task E xit and Delete Task

L k2
End End

Poc,hi€u va chay chuong trinh don gidn sau. Nam rd nguyén tac dé viét cac rng dung sau nay:

#include <basic.h>
#include <tk/tkernel.h>
#include <stdio.h>

IMPORT void taskl (INT, VP);

ID taskidl
ID taskid?2

_l;
_l;
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/******************k**k**k~k*k~k*k*k*k*k*k*k*k***k*k*k~k*k~k~k************************

taskl wakeup every 10 seconds and display print
****************************************************************/

IMPORT void task2 (INT stacd, VP exinf)
{

ER ercd 0;

INT cnt = 0O;

while (cnt++ < 20)
{
printf ("task %d\n", taskid2);
}
ercd = tk rel wai (taskidl);
if (ercd < 0)

{

printf ("tk rel tsk error = $x\n", ercd);
}

taskid2 = -1;

tk exd tsk();

/~k~k*‘k*‘k~k~k~k~k~k***********************************************************

main

********************k*k*k*k~k*k~k*k~k*k*k*k*k*k***k*k*k~k~k*~k*~k~k*k************************/

EXPORT ER main( INT ac, UB *av([] )
{

T CTSK ctsk;
ER ercd = 0;

printf ("main: (ac=%d)\n", ac);

if (ac < 0)

{
if (taskidl >= 0)
{
ercd = tk ter tsk(taskidl);
if (ercd < 0)
printf ("tk ter tsk err = %$x\n",
ercd = tk del tsk(taskidl);
if (ercd < 0)
printf ("tk del tsk err = %x\n",
}
if (taskid2 >= 0)
{
ercd = tk ter tsk(taskid2);
if (ercd < 0)
printf ("tk ter tsk err = %x\n",
ercd = tk del tsk(taskid2);
if (ercd < 0)
printf ("tk del tsk err = %$x\n",
}
taskidl = -1;
taskid2 = -1;

goto ext;

}

ctsk.exinf = (VP)O0x74736574;

ercd) ;

ercd) ;

ercd) ;

ercd) ;
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ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = taskl;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskidl = tk cre tsk(&ctsk);
printf ("tk cre tsk: (taskid = %$x)\n", taskidl);
if (taskidl < E OK)
{
goto ext;

}

ctsk.exinf = (VP)0x74736574;
ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = task2;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskid2 = tk cre tsk(&ctsk);
printf ("tk cre tsk: (taskid = $x)\n", taskid2);
if (taskid2 < E OK)
{
ercd = tk del tsk(taskidl);
if (ercd < 0)
printf ("tk del tsk err = %$x\n", ercd);
goto ext;

}

tk sta tsk(taskidl, 0);
tk sta tsk(taskid2, 0);

/*end*/

ext:

printf ("main ended\n");
return 0;

}

/***************~k*~k*~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k*******************************

taskl wakeup every 10 seconds and display print
*******************************~k********************************/

IMPORT void taskl (INT stacd, VP exinf)

{
ER ercd = 0;
INT cnt 0;

ercd = tk slp tsk(TMO FEVR);

if (ercd < 0 && ercd != E RLWAI)
printf ("\ttk slp tsk err = %x\n", ercd);
else if (ercd == E_RLWAI)

printf ("\tE RLWAI = %x\n", ercd);
while (cnt++ < 20)
{
printf ("\ttask %d: \n", taskidl);
}
taskidl = -1;
tk exd tsk();
}

3.2 Bai tap dé nghi

Ban thir viét mot chwong trinh nhé c6 so dd giao tiép gitta cac task nhu sau:



o Main task

main i @ no
E yes
v ! v
Create maintask | ! Create Taskl | | Create Task2
K
wait

Task 1 »  Task 2
4 E 4
busying | i | busying
v E v
wakeup | 1 | wakeup
main ' | main
task | task

A
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BAI THU'C HANH SO 6
SEMAPHORE —- MESSAGE BUFFER

1. MUC TIEU

e  Giup sinh vién hiéu rd va biét cach sir dung cac d6i tugng doc 1ap véi task dé quan ly
dong bo va giao tiép gitra cac task.

e Tim hiéu va str dung Semaphore va Message buffer dé dong bo va giao tiép gitta cac task.

2. LY THUYET

Cac ham dong bo va giao tlep sir dung nhimng d6i tuong doc lap vai task dé dat den su dong bo va
giao tiép giita cac task. Nhimng dbi tuong dugc OS cung cap cho muyc tiéu nay bao gdbm semaphore,
event flag, va mailbox. Ngoai ra dé quan 1y su giao tiép va dong bd c6 tinh phuc tap hon T-Kernel
con cung cip cac ddi tugng khac nhu Mutex, Message buffer.

Trong bai thi nghiém nay s& dé cap dén cac ham system call ciia hai d6i twgng co ban va dai dién
la Semaphore va Message buffer.

2.1 Semaphore
MJi semaphore 13 mot ddi tugng cho biét tinh sin sang cia mot tai nguyén va sb lugng ctia nd.

M&i semaphore dugc dung dé kiém soat ving tranh chdp (mutual exclusion) va dong bd hoa khi
str dung mot tai nguyén. OS cung cap cic ham dé tao va xo4 mot semaphore, dat dugc hay tra tai
nguyén tuong tmg v6i semaphore, va tham khao trang thai cia semaphore. Mdi semaphore dugc dinh
danh béi mot s6 ID goi 1a semaphore ID.

M&i semaphore chira mot s6 dém tai nguyén cho biét tai nguyén twong (mg c6 ton tai hay khong,
s6 luong cta nd va mot hang doi cdc task dang cho dé chiém giir tai nguyén d6. Khi mot task tra vé m
tai nguyén, né s& lam ting sd dem tai nguyén cua semaphore twong tng 1én m. Khi mot task chiém
giil » tai nguyén, n6 s& lam giam s6 dém tai nguyén ctia semaphore tuong Umg xuong n. Néu s lugng
tai nguyén tuong ing ctia mot semaphore khong dii va co6 mot task cb gang chiém giir tai nguyén, thi
task d6 s& di vao trang thdi WAIT cho téi khi tai nguyén duoc tra vé. Mot task dang doi céc tai
nguyén cia mot semaphore thi dugc dat trong han doi cua semaphore twong Uing.

Pé ngin can viéc qua nhleu tai nguyén duoc tra vé cho mot semaphore, mot s6 luong tai nguyén
t6i da duogc thiét 1ap cho m01 semaphore. Ldi s& duoc thong bao néu s6 luong tai nguyén tra vé cho
mot semaphore vuot quéa sd lugng tdi da.

«* Cac ham system call cia Semaphore :

1.tk _cre_sem: Tao mdt Semaphore
[C Language Interface]
ID semid = tk cre_sem (T_CSEM * pk_csem) ;
[Parameters]
T_CSEM * pk_csem Thong tin vé semaphore duoc tao
Chi tiét cua pk_csem :
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VP exinf Tthong tin phu dugc thém vao

ATR sematr Cac thudc tinh cia semaphore

INT isement S tai nguyén ban dau ciia semaphore
INT maxsem Sé tai nguyén t6i da clia semaphore

[Return Parameters]

ID semid  Semaphore ID

hoic Ma 16i ( Error codes )

[Error Codes]

E_OK Két thiic binh thuong

E_NOMEM Thiéu b nhd ( viing nhé cho khdi diéu khién khong dugc cép phat)

E_LIMIT Sb dém semaphore vuot qua gidi han cta hé théng

E_RSATR Lbi thudc tinh (sematr khong hop 1¢ hay khong sir dung dugc)

E_PAR Lbi tham s6 ( pk_csem khong hop 18; isement hay maxsem cé gia tri
am hay khong hop 1€)

[Description]

- Tao mdt semaphore va gan cho n6 mot semaphore ID.

- Ham system call nay dinh vi mot khdi diéu khién cho semaphore dugc tao, khoi tao cac
tham s6 trong pk csem. N6 phai c6 thé thiét 1ap maxsem t61 thi€u 1a 65535. Viéc gia tri
16n hon 65535 1a phu thudc vao hién thyc.

- exinfco thé dugc str dung tir do bai ngudi dung dé chén thém tthong tin vé semaphore, va
dugc tham khdo bang ham tk ref sem. Néu tthong tin cua semaphore 1a mot vung 16n,
ung dung phai xin cap phat vung nhé riéng bi¢c va dat dia chi vao exinf.

- sematr cho biét cac thudc tinh hé thong trong cac bit thdp ctia nd va tthong tin hién thuc
trong céc bit cao.

sematr := (TA_TFIFO | | TA_TPRI) | (TA_FIRST | | TA_CNT) |
[TA_NODISWAI]

TA_TFIFO Céc task doi trong hang doi theo thu tu FIFO

TA_TPRI Céc task doi trong hang doi theo do uu tién

TA_FIRST Task ddu tién trong hang doi c6 quyén chiém giit semaphore
TA _CNT Nhing task c6 it yéu cau hon s& ¢6 quyén chiém giir semaphore

TA _NODISWAI CAm 1am v6 hiéu trang thai doi bai ham tk_dis_wai

#define TA_TFIFO 0x00000000
#define TA_TPRI 0x00000001
#define TA_FIRST 0x00000000
#define TA_CNT 0x00000002

#define TA_NODISWAI  0x00000080
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2.tk _del_sem:  Xo6a bo mdt Semaphore
[C Language Interface]
ER ercd = tk_del_sem (ID semid ) ;
[Parameters]
ID semid Semaphore ID
[Return Parameters]
ER ercd  Ma16i (Error Codes)

[Error Codes]

E_OK Két thuc binh thudong

E_ID semid khong hop 1¢ hay khong dugc sir dung
E_NOEXS Semaphore dugc chi dinh trong semid khong ton tai
[Description]

- Xoa bo semaphore co6 ID la semid .
- Ham system call nay giai phong semaphore ID va khéi diéu khién no.
- Ham nay két thic binh thuong ngay ca khi ¢6 mot task dang doi semaphore, nhung ma
161 E_ DLT dugc tra ve cho task do.
3. tk_sig_sem : Tra tai nguyén vé cho semaphore
[C Language Interface]
ER ercd = tk_sig sem (ID semid, INT cnt) ;
[Parameters]
ID semid  Semaphore ID
INT cnt S tai nguyeén tra vé

[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Error Codes]

E_OK Két thuc binh thuong

E_ID semid khong hop 1€ hay khong duoc su dung

E PAR L&i tham s ( cnt < 0)

E_NOEXS Semaphore dugc chi dinh trong semid khong ton tai
E_QOVR Hang doi bi tran (semcnt vugt qué gidi han)
[Description]

- Tra vé cho semaphore (semid) mot so luong tai nguyén duoc chi dinh trong cnt. Néu co
mot task dang doi semaphore, thi s6 lwong tai nguyén ma nd yéu cau dugc kiém tra va
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dugc cap phat néu co thé. Mot task ma dugc cép phat tai nguyén s& vao trang thai
READY. Trong mot so truong hop co6 thé c6 nhiéu hon mdt task dugc nhu vay.

- Néu sb lugng tai nguyén tra vé lam vuot s6 tai nguyén tdi da c6 thé c6 cta semaphore, thi
ma 101 E QOVR dugc tra vé. Trong truong hop nay tai nguyén s€ khong dugc tra vé va
bién dém (semcnt) cua semaphore cling khong thay doi.

- LAi s& khong duoc tra vé& néu sement vugt qua gia tri ban dau (isemcnt).
4. tk_wai_sem : Doi tai nguyén tir semaphore

[C Language Interface]
ER ercd = tk_wai_sem ( ID semid, INT cnt, TMO tmout ) ;

[Parameters]
ID semid  Semaphore ID
INT cnt Sé tai nguyeén yéu cau

T™™O tmout  Thoi gian timeout

[Return Parameters]

ER ercd Ma 16i ( Error codes )

[Error Codes]

E_OK Két thuc binh thuong

E_ID semid khong hop 1¢ hay khong dugc sir dung

E PAR L&i tham s6 ( tmout < (2), cnt < 0)

E_NOEXS Semaphore dugc chi dinh trong semid khong ton tai

E_DLT Péi tuong dugc dgi bi xo4 (semaphore dugc chi dinh bi  x04 khi task
dang doi)

E_TMOUT Tham do bi 16i hay timeout

E_RLWAI Trang thai WAIT cta Task dugc giai phong ( do Task nhan duoc
tk _rel wai khi dang ¢ trang thai WAIT)

E_DISWAI Trang thai WAIT cua Task dugc gidi phong boi trang thai WAIT cua
Task bi vo hi¢u

E_CTX Ldi ngir canh ( ham dugc goi tir mot Task doc ldp véi ngir canh hay
dispatch bi vo hi¢u)

[Description]

- Thu tir semaphore (semid) mot sd lwong tai nguyén duoc chi dinh trong ent. Néu sé luong
tai nguyén yéu cau dugc cap phat, thi task ma goi ham system call nay s¢ khong di vao
trang thai WAIT va tiép tuc thuc thi. Trong truong hop nay, bién dém semaphore
(sement) s& giam di mot luong 13 cnt. Néu tai nguyén khong ¢ san, thi ham system call
nay s€ vao trang thdi WAIT va task dugc dat trong hang doi. Va semcnt s€ khong thay
doi trong truong hop nay.
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- Mot thoi gian doi toi da (timeout) c6 thé duoc thiét 1ap trong fmout. Néu bi timeout trude
khi diéu kién giai phong doi ‘thoa man (tk_sig_sem khong dugc thyc thi), thi ham system
call nay s& két thuc, va tra vé ma 16i E TMOUT. Chi c6 gia tri dwong méi duoc gan cho
tmout. Pon vi cua timeout 1a ms. Khi TMO POL = 0 dugc gan cho tmout, thi ma 16i
E_TMOUT duoc tra vé ma khong vao trang thai WAIT ngay ca khi khong c6 tai nguyén
nao bi chiém gir. Khi TMO FEVR = -1 duoc gan cho tmout, thi task s& doi cho toi khi
chiém gitr dugc tai nguyén ma khong bi timeout.

5.tk _ref sem :

Tham khao mot semaphore

[C Language Interface]
ER ercd = tk_ref sem (ID semid, T RSEM* pk_rsem);

[Parameters]

1D semid

Semaphore

T_RSEM* pk_rsem BDia chi cia goi tthong tin vé trang thai semaphore

Chi tiét pk_rsem :
VP exinf
ID wisk
INT semcnt

Thong tin mo rong
Thong tin task dang doi
Bién dém semaphore

(Nhiing tham s6 khac tity theo hién thuc c¢6 thém vao sau)

[Return Parameters]

ER ercd
[Error Codes]
E_OK

E_ID
E_NOEXS
E_PAR
[Description]

Ma 16i

Két thuc binh thuong
semid khong hop 1¢ hay khong dugc sir dung
Semaphore dugc chi dinh trong semid khong ton tai

Li tham s (dja chi ciia goi tthong tin tra vé khong dung duoc)

- Tham khéo trang thai ctia semaphore c6 semaphore ID 14 semid, truyén trong céc thong
sO tra vé bién dém semaphore hién tai (semcnt), tthong tin task dang doi semaphore
(wtsk), va tthong tin mo rong (exinf).

- Tham s6 wisk cho biét ID ctia mot task dang doi semaphore. Néu c6 nhiéu hon mot task
dang doi thi ID cua task ding dau hang doi s€ dugc tra veé. Néu khong co task nao thi
wtsk = 0 dugc tra ve.

- Néu semaphore tuong tng khong ton tai, ma 16i E NOEXS duoc tra vé.

2.2 Message Buffer :

Message buffer 1a mot ddi tuong dugc ding dé dong bo va giao tiép giira cac task bang cach goi
nhiting message c6 kich thudc khong c6 dinh. T-Kernel cung cap cac ham cho viéc tao, xod mot
message buffer va cac ham gdi nhdn message ciing nhu ham tham khao dén trang thai ciia message
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buffer. M&i mot message buffer dugc dinh ra boi mot s6 ID duy nhét va duge goi 1a message buffer
ID.

M&i mot message buffer s& c6 mot queue dé luu giir cac messagecan goi va mot queue ding dé
chtra céc task dang cho de nhan cac message. M01 message buffer s¢ co mot vung khong gian dung
dé luu trir cic message can goi. Khi mot task can gi message thi no s& copy message can goi va goi
cho message buffer ,va trong truong hop message buffer khong con du by nhd thi message do6 phai
duoc dua vao hang chd cho dén khi message buffer c6 dii bo nhé va task goi message s& dugce dua
vao hang cho . Bén phia nhan thi chi cAn copy messsage c6 trong message buffer vé 1a duoc , trong
truong hop message buffer khong c6 message nao thi task s€ di vao trang thai WAIT cho dén khl mot
message tiép theo s& duoc goi. Cac task cho dé nhan message s& duoc dwa vao mot queue cua
message buffer.

Mot chirc ning dung dé dong bo message giita cac task do 1a thiét 1ap kich thudc cua message
buffer 1a 0. Trong trudng hop nay thi ca task goi va nhan déu di vao trang thai WAIT cho dén khi ca
2 task cung goi cac ham system call twong ting cho tirng task va lic nay message s€ dugc goi di.

Chirc ning cta message buffer khi thiét 1ap kich thude ctia nd 1a 0 s& dugc giai thich 15 hon &
day bang cach sur dung vi du bén dudi, khi ma ca 2 task A va B dang thuc thi & ché do bat dong bo
v6i nhau.

Tazk A Task B Task A Task B
tk_snd mbf tk_rcv_mbf
Send waiting state Receive waiting state
’:—v tk_rev_mbf tlk_snd nbf 4-1
| |
(a) tk_snd_mbf called first (b) tkrev_mbf called first

Hinh 4.2 : Pdong bd viéc giao tiép bing cach sir dung Message buffer

e Néu task A goi ham tk_snd mbf trudc thi né s& di vao trang thai WAIT cho dén khi task B
goi ham tk_rcv_mbf. Trong trudng hop nay task A s€ dugc dua vao queue cua nhiing task
dang cho dé goi message ( hinh a).

e Néu task B goi ham tk_rcv_mbf trudc thi task B sé& di vao trang thai WAIT cho dén khi task A
goi ham tk_snd mbf. Trong truong hop nay task B s€é dugc dua vao queue cia nhirng task
dang cho nhan message cua message buffer (hinh b).

e Tai thoi diém ma ca task A va task B déu goi ham system call tuong ung ctia né thi message
s€ dugc gdi di va gidi phong cac task nay khoi trang thai WAIT.

e Task dang ¢ trang thai chd gdi1 message thi s€ dugc goi message theo thur tu ma no6 co & trong
queue cho cuia message buffer. Vi du sau s& gitip 1am rd van dé nay. Gia st trong queue cho
dé goi message clia message buffer dang c6 2 task va ¢6 th tw 1a A , B .Task A mudn goi
message 40-byte , con task B thi goi message 10-byte. Néu mot task nao d6 nhan mot
message co 20-byte tir message buffer , diéu nay lam cho khong gian trong ctia message ting
1én 20 byte. Nhung theo tht tu trong queue thi task A phai duoc goi trude roi méi toi task B
do d6 ma du task B c6 thé goi duyoc nhung phai cho task A goi triroc.
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Diém khac biét co ban giita message buffer va mail box d6 13 message buffer mudn goi mot
message thi phai copy chung roi méi goi dugc.Va ¢ day chung ta xem message buffer sé dugc hién
thuc nhu mot buffer vong.

% Cac ham system call cua Message Buffer :

1. tk cre mbf: Tao mdt Message buffer
[C Language Interface]
ID mbfid = tk_cre_mbf (T_CMBF *pk_cmbf) ;
[Parameters]
T_CMBF* pk_cmbf Thong tin vé Message buffer dugc tao
Chi tiét ctia pk_cmtx :

VP exinf Thong tin phu dugc thém vao

ATR mbfatr  Cac thudc tinh cua Message buffer

INT bufsz Kich thuge cua message buffer dugce tao
INT maxmsz Kich thuéc t6i da ciia message can goi

[Return Parameters]

ID mbfid Message buffer 1D

hoac Ma 16i ( Error codes )

[Error Codes]

E OK Két thuc su thuc thi binh thuong

E NOMEM Thiéu bd nhd ( vung nhé cho khdi diéu khién hay ciia message buffer
khong dugc cap phat)

E LIMIT S6 lwong Message buffer vuot qua gidi han cta hé thong

E RSATR Ldi thudc tinh (mbfatr khéng c6 gia tri hodc khong thé duoc sir dung)

E PAR L4i tham s6 (bk_cmbf 14 khong ¢6 ¥ nghia hodc bufsz va maxmsz 1a

cac s6 am hay khong co y nghia)
[Description]
- Tao mdt message buffer va gan cho né mét gia tri ID.

- Ham system call nay s& cip phat mot khdi diéu khién cho viéc tao message buffer va dya
trén thong tin trong bufsz nd s€ cap phat cho mot vung nhé deé tao buffer vong.

- exinf la nhiing thong tin duogc thiét 1ap mét cach ty do boi nguoi dung khi tao ra
message buffer va co thé duoc tham khao boi ham tk _ref mbf . Néu nhu mot ving nhé 16n
hon can dé luu trit nhitng thong tin nay hay nhiing thong tin nay c6 thé bi thay doi khi
message buffer dugc tao ra thi n6 co thé duoc cap phat mot vung nh¢ tach roi va dia chi bat
dau khoi nhé d6 s& duoc dua vao trong tham s exinf.
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- mbfatr dung dé luu giit thude tinh cia message buffer, trong d6 nhing bit thdp dung dé
lru trir nhitng thude tinh cua h¢ thong ,con nhimg bit cao d€ luu gitr nhitng thong tin ma phu
thudc vao sy hién thyc. Thiét ké phan thude tinh h¢ thong cua message buffer nhu sau :

mbfatr := (TA_TFIFO | | TA_TPRI) | [TA_NODISWAI]

TA TFIFO Task chd dé goi message sé co thir tu 1a FIFO
TA TPRI Task cho dé gd1 message s€ c6 thtr tu dua trén dJ uu tién cua task
TA NODISWAI Ham system call tk_dis_wai s& bi cAm

- Thtr tu cia cac task cho dé gd1 message thi co thé 1a FIFO hodc dua trén do wu tién cua
tung task nhung thir tu cia cac task chd d€ nhan message chi c6 mot thur ty duy nhat do 1a

FIFO ma thoi.
#define TA_TFIFO 0x00000000
#define TA_TPRI 0x00000001

#define TA_NODISWAI 0x00000080

2. tk_del_mbf: Xoa bd Message Buffer
[C Language Interface]
ER ercd = tk_del_mbf (ID mbfid) ;

[Parameters]

ID mbfid  Message buffer ID

[Return Parameters]

ER ercd Ma 16i

[Error Codes]

E OK Két thuc su thyc thi binh thuong

E ID ID khong dung (mbfid khong cé gia tri hoac khong dugc st dung)

E NOEXS Déi tugng nay khong ton tai ( message buffer ma dwoc gan gia tri
mbfid 1a khong ton tai )

[Description]

- Xoba message buffer c6 ID 1a mbfid.

- Khi ham system call nay duoc goi thi n6 s€ giai phong vung nh6 danh cho khéi diéu
khién va khong gian cua messsage buffer twong Umg . Ham nay ciing s& két thuc mét
cach binh thudng néu nhu ¢ day van con cac task dang cho dé goi va nhan cac message
nhung ma 10i 1a E_ DLT s€ dugc tra vé cho nhiing task nay va khi dé thi nhirng message
chua dugc goi cling sé bi xo4.

3.tk snd mbf:  Gui mot message dén Message Buffer
[C Language Interface]
ER ercd = tk_snd_mbf (ID mbfid, VP msg , INT msgsz, TMO tmout) ;
[Parameters]
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ID mbfid  Message buffer ID

INT msgsz  Kich thudc cia message can goi

VP msg Dia chi bat diu clia g6i message can goi
T™O tmout  Thoi gian timeout

[Return Parameters]

ER Ma 16i ( Error codes )

[Error Codes]

E OK Két thuc su thyc thi binh thuong

E ID ID khong c¢6 gia tri (mbfid khong dung hoac khong duoc stir dung)

E NOEXS Déi tugng khong ton tai ( message buffer c6 mbfid khong ton tai)

E PAR Li tham s6 (msbsz < 0, msgsz < maxmsz , nhitng gia tri ma khong
duogc st dung trong msg, hodc tmout < (-2))

E DLT Message buffer bi xoa trong lac task dang chd dé goi message.

E RLWAI Gidi phong khoi trang thai WAIT (ham system call tk_rel wai dugc
dua ra trong lic task dang ¢ trang thai WAIT)

E DISWAI Trang thai WAIT s€ duoc gidi phong vi task dang & trang thai ma né
khong cho phép WAIT

E TMOUT Timeout

E CTX L4i ngit canh (ham nay dugc triéu goi tir nhimng task ndm trong task-

independence portion hay ¢ trang thai khong cho phép dispatching)

[Description]

- Goi mot messsage c6 dja chi bat dau 1a msg cho message buffer c6 ID 1a mbfid.

- Kich thudc cta message can goi duoc chi ra trong thong sé msgsz. Ham system call nay
s& copy msgsz byte tir vi tri msg toi message buffer mbfid. Néu msgsz 16n hon maxmsz
duoc thiét 1ap trong luc tao message buffer thi ma 16i E_ PAR s& dugc tra vé. Néu
message buffer hién tai khong con du dé chira message goi toi thi task goi message phai
di vao trang thai WAIT cho dén khi c6 thé goi duoc message cho message buffer. Cac
task di vao trang thai WAIT nay s€ dugc dua vao hang doi va tha tu ctia cac task ¢ trong
hang doi nay 1a FIFO hay dua trén d6 uu tién 1a phu thudc vao thudc tinh dugc thiét lap
cho message buffer ltc khaoi tao.

- Thoi gian tbi da ¢ trong trang thai WAIT c6 thé dugc thiét 1ap va néu nhu thoi gian tbi da
ndy tréi qua ma task van khong goi dugc message thi ham system call nay sé& két thuc ,
khi d6 ma 16i dugc tra vé 1a E TMOUT.

- Chi nhitng gia tri dwong duogc thiét 1ap cho tmout, don vi thoi gian co ban cho timeout
cling gidng nhu cia hé théng d6 1a 1 ms. Khi tmout dugce thiét 1ap 1a 0 (TMO_POL) thi
c6 nghia 1a thoi gian timeout s& 13 0 va ma 16i E TMOUT sé& duoc tra vé ma khéng di
vao trang thai WAIT néu message buffe khong con di b nhd. Khi TMO _FEVR = (-1)
duoc thiét 1ap cho tmout, didu nay c6 nghia 1a task c6 thoi gian cho 13 vo han va s& cho

89



cho dén khi message buffer c6 du khong gian dé goi message thi thol. Mot message c6
kich thudc 13 0 thi khong duoc goi. Néu msgsz < 0 thi ma 16i 1a E_ PAR s& dugc tra vé.

- Khi ham system call nay dugc triéu goi tir task-independence portion hodc tir trang thai
ma khong cho phép qua trinh dispatch thi ma 161 E_CTX s€ dugc tra vé , nhung trong
trwong hop tmout = TMO_POL thi diéu nay c6 thé dugc hién thuc.

4.tk rcv_mbf: Nhan mdt message tir Message Buffer
[C Language Interface]
INT msgsz = tk_rcv_mbf (ID mbfid, VP msg, TMO tmout ) ;
[Parameters]
ID mbfid  Message buffer ID
VP msg Dia chi bat dau caa goi message nhan duoc
T™O tmout  Thoi gian timeout

[Return Parameters]

ER Ma 16i ( Error codes )

[Error Codes]

E OK Két thuc su thuc thi binh thuong

E ID ID khong c6 gia tri (mbfid khong dung hoac khong duoc stir dung)

E NOEXS Dbi tuong khong ton tai ( message buffer c6 mbfid khong ton tai)

E PAR Li tham s6 ( nhitng gid tri ma khong dwoc sir dung trong msg, hoic
tmout < (-2))

E DLT Message buffer bi xo4 trong luc task dang chd dé goi message.

E RLWAI Giai phong khoi trang thai WAIT (ham system call tk_rel wai dugc
dua ra trong lc task dang ¢ trang thai WAIT)

E DISWAI Trang thai WAIT s€ duoc gidi phong vi task dang & trang thai ma né
khong cho phép WAIT

E TMOUT Timeout

E CTX L4i ngit canh (ham nay dugc triéu goi tir nhimng task ndm trong task-

independence portion hay ¢ trang thai khong cho phép dispatching)
[Description]
- Nhan mdt message tir message buffer mbfid va luu n6 tai vi tri msg.

- Ham system call ndy s& copy ndi dung ciia message ¢ dau queue dugc chira trong
message buffer mbfid vao bd nhé co kich thude 13 msgsz bt dau tir dia chi duoc chira
trong msg .

- Néu khong c6 message nio trong message buffer thi task goi ham system call nay sé& di
vao trang thai WAIT va chd cho dén khi c6 mot message moi duoc gdi t6i message
buffer. Cac task ma nhan message buffer dugc dua vao hang cho chi theo moét thur tu duy
nhit d6 14 FIFO.
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- Thoi gian ti da & trong trang thai WAIT c6 thé duoc thiét 1ap va khi ma thoi gian nay da
tréi qua ma task van chua thod mén duoc nhimng diéu kién dé c6 thé duocgiai phong khoi
trang thai WAIT thi ham systemcall nay s& két thac va ma 15i tra vé 13 E TMOUT. Chi
c6 nhirng gia tri dwong méi dugc thiét 1ap cho tmout.

- Khi ma TMO _POL=0 duoc thiét lap thi c6 nghia 1a E TMO sé& duoc tra vé ma task
khong di vao trang thai WAIT ngay ca khi trong message buffer hi¢n tai khong cé
message nao ca. Con khi fmout duge thiét 1ap véi TMO_FEVER = (-1) thi task s& c6
thoi gian cho 1a v6 han dén khi nao c6 message méi duoc goi dén message buffer .

5. tk_ref mbf: Tham khdo trang thai cia mot Message Buffer
[C Language Interface]
ER ercd=tk_ref mbf (ID mbfid, T_RMBF * pk_rmbf) ;

[Parameters]
ID mbfid Message buffer ID
T_RMBE * pk_rmbf Dia chi bat dau ctia g6i thong tin trang thai tra vé

[Return Parameters]
ER Ma 16i ( Error codes )
Chi tiét vé pk_rmbf:
VP exinf Vung thong tin mo rong
ID wtsk Thong tin vé task dang cho doi
ID stsk Thong tin vé task goi message
INT msgsz Kich thudc ciia message s& dugc nhan tiép theo

INT frbufsz  Kich thudc con tréng cua buffer
INT maxmsz Kich thudc t6i da clia message

[Error Codes]

E OK Két thuc su thuc thi binh thuong

E ID ID khong c6 gia tri (mbfid khong dung hoac khong dugc stir dung)

E NOEXS Pbi tuong khong ton tai ( message buffer c6 mbfid khong ton tai)

E PAR Li tham s6 (dia chi tra vé ciia goi thong tin t trang thai khong thé sir
dung)

[Description]

- Tham khao dén trang thai ctia message buffer c6 ID 1a mbfid . Thong sb tra vé bao gdm
thong tin cia task dang goi message (stsk) , kich thudc ciia message duoc nhan ké tiép
(msgsz) , kich thudc con tréng cta buffer (frbufsz) , kich thudc téi da ciia mot message
khi g&i (maxmsz) , thong tin vé task dang chd dé nhan message(wtsk) va nhimg thong
tin m¢& rong (exinf).

- ID cua task dang cho dé goi message tGi messsage buffer duoc chi rd trong thong sb
stsk.Néu c6 nhiéu task dang cho dé goi message thi ID cia task ¢ dau hang chd s& dugc
tra v&, con néu nhu khong c6 task nao dang cho thi 0 s& duogc tra vé. Néu nhu mbfid 1a
khong ton tai thi mi 16i 1a E_ NOEXS sé& duoc tra ve.
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- Kich thudce cua message tiép theo s& dugc nhén 13 msgsz. Néu nhu khong co message tiép
theo thi 0 s& dugc tra vé. Mot message ma co kich thude 13 0 thi s& khong thé duge goi.

- Thong so frbuﬁz chi ra kich thudc con trong cliia message buffer, gia tri cua thong s6 nay
chi la gia tri xap xi ciia message co thé goi duoc ma thoi. maxmsz la gia tri ti da cua
message co thé duwoc goi va gia tri ciia thong sb nay dugc thiét ldp trong ham
tk_cre _mbf.

3. THU'C HANH
3.1 Semaphore :

Tao mdt chuong trinh nho sir dung semaphore dé déng bo giita cac task theo so dd sau :

Create Semaphore
create event flag

ano clear it yes
create 2 tasks | Ye‘f ¥
| it 2 Wiait on
| att on - ol Semaphare
¥ | M — T — —.
Semaphore I
start both tasks with | | L |
delay in between I I 1
¥ |
] I access shared
Mo e T
¥ aeeessshaned Mo I resources Mo

@ FES0OUrCEes I |
v (-
. kL

Signal Semaphore - — — . — |- — — Signal Semaphore

] I

weait for ancther
zet the event flag

task to complete to inform another

hefore deleting the le—- . — — . — — . — task of itzelf o
Semaphore and exiting
flag
L :
et task exit tazk

(B o

Doc,hiéu va chay chuong trinh don gian sau. Nam rd nguyén tac dé viét cac ung dung sau nay:

#include <basic.h>
#include <tk/tkernel.h>
#include <stdio.h>

IMPORT void taskl (INT, VP);
ID taskidl = -1;
ID taskid2 = -1;

92



ID sem id = -1;

1D flg id

_l;

/*****************************************************************

taskl and task 2 trying to acquire resource
task 1 wait for task 2 before rel sem and event flg.

~k***********************~k~k~k~k************************************/

IMPORT void taskl (INT stacd, VP exinf)

{

printf ("enter critical section task %d: cnt = %d\n", taskidl, cnt++);

int cnt = 0;
ER ercd = 0;
UINT p flg;

printf ("This is task %d, going for 20 loop\n", taskidl);
while (cnt < 20)
{

printf ("task %d try get semaphore\n", taskidl);

tk wai sem(sem id, 1, TMO FEVR);

tk dly tsk(350);
printf ("delay task 1 over leave critical section\n");
tk sig sem(sem id, 1);

}

printf ("wait for flag\n\n");

ercd = tk wai flg(flg id, 0x0001, TWF ANDW | TWF BITCLR, &p_ flg,

TMO FEVR) ;

if (ercd < 0)
printf ("wait flag error %x", ercd);

tk _del sem(sem id);

tk del flg(flg id);

printf ("task 1 exit and del task, flg, semaphore now\n");
taskidl = -1;

sem_id = -1;

flg id = -1;

tk exd tsk();

/*****************************************************************

taskl and task 2 trying to acquire resource

****************************************************************/

IMPORT void task2 (INT stacd, VP exinf)

{

int cnt = 0;
ER ercd 0;

printf ("\tThis is task %d, going for 20 loop\n", taskid2);
while (cnt < 20)
{

printf ("\ttask %d try get semaphore\n", taskid2);

tk wai sem(sem id, 1, TMO_ FEVR);

printf?"\tenter critical section task %d: cnt = %d\n", taskid2,

cnt++) ;

tk dly tsk(600);
printf ("\tdelay task 2 over leave critical section\n");
tk sig sem(sem id, 1);

}

ercd = tk set flg(flg id, 0x0001);
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if (ercd < 0)
{
printf ("\tset flag error %x", ercd);
}
printf ("\ttask 2 exit and del task now\n");
taskid2 = -1;
tk exd tsk();

/***********************************k**********k**************************
* kkk ok kK

main

KA AR A A A R A AR A A A AR A AR A A AR A AR A A AR A AN A A AR A AR A A A AR A A A A A hA A Ak dA Ak Ak Ak h kA kkh %
******/

EXPORT ER main( INT ac, UB *av[] )

T CTSK ctsk;

T CSEM sem;

T CFLG flg;

ER ercd = 0;

printf ("main: (ac=%d)\n", ac);

if (ac < 0)
{
if (taskidl >= 0)
{
tk ter tsk(taskidl);
tk del tsk(taskidl);

if (taskid2 >= 0)

tk ter tsk(taskid2);
tk del tsk(taskid2);
}
goto ext;

}

sem.exinf = (VP)0x00000000;
sem.sematr = TA TFIFO | TA FIRST;
sem.isemcnt = 1;

sem.maxsem = 1;

sem_id = tk cre sem(&sem);
printf ("tk cre sem: (sem id = %d)\n", sem id);
if (sem_id < E _OK)

goto ext;

flg.exinf = (VP)0x00000000;
flg.flgatr = TA TFIFO | TA FIRST;
flg.iflgptn = 0x0000;
flg id = tk cre flg(&flg);
printf ("tk cre flg: (flg id = %d)\n", flg id);
if (flg_id < E_OK)
{

tk del sem(sem id);

goto ext;
}
ercd = tk _clr flg(flg id, 0x0000);
if (ercd < 0)
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tk del sem(sem id);
goto ext;

}

ctsk.exinf =(VP)0x74736574;
ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = taskl;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskidl = tk cre tsk(&ctsk);
printf ("tk cre tsk: (tasklid = %d)\n", taskidl);
if (taskidl < E_OK)
{

tk _del sem(sem id);

tk del flg(flg id);

goto ext;

}

ctsk.exinf = (VP)0x74736574;
ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = task2;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskid2 = tk cre tsk(&ctsk);
printf ("tk cre tsk: (task2id = %d)\n", taskid2);
if (taskid2 < E _OK)
{

tk _del sem(sem id);

tk del flg(flg id);

tk del tsk(taskidl);

goto ext;

}

printf ("start tasks now\n");
tk sta tsk(taskidl, 0);

tk dly tsk(500);

tk sta tsk(taskid2, 0);

/*end*/

ext:

printf ("main ended\n\n");
return 0;

}
3.2 Message Buffer

Tao mot chuwong trinh nho str dung message buffer dé dong b giira cac task theo so do sau :



b J : |

|

create msg buffer I reference msg ) .J' _| s=nd m=g buffer

create 2 tasks=s | buffer Ir | to waiting task
| e
_____ i ] e PR e Fa-F R e
w I | - | -
start both task s with st wait for m=g . it task
delay in betweean buffer from lag— 1 exit tas

ancther task

L 2 -
End h End
r:_—_) m=g buffer C:}
received del
created msg
buffer

exit task

h

[ End ]

Thuc hién nhiing budce twong tu nhu bai tap 1, véi tén chuong trinh 1a mbf create. Sau day la
ndi dung file main.c

#include <basic.h>
#include <tk/tkernel.h>
#include <stdio.h>

IMPORT void taskl (INT, VP);

ID taskidl = -1;
ID taskid2 = -1;
ID mbf id = -1;

/***********~k~k~k~k~k~k***************~k~k~k~k~k~k~k~k~k~k~k~k~k**************************
*kkk kKK

taskl

R I I e b b b b b b S I I 2 b b b b b b M I b b b b b b b A 4 2 b b b b b b b S b b b b b b b i 4 b b b b b b b b b 2 2 b b b b b b 2 a4
******/

IMPORT void taskl (INT stacd, VP exinf)

{

ER ercd = 0;

T RMBF mbf;

UINT Msg;

printf ("This is task %d waiting for mbf\n", taskidl);

ercd = tk ref mbf (mbf id, &mbf);
if (ercd < 0)
{
printf ("ref mbf error %$x\n", ercd);
tk _del mbf (mbf id);
goto exit;
}
printf ("msg sz = %d free size = %d\n", mbf.msgsz, mbf.frbufsz);
printf ("wait for msg buf %d\n\n", mbf id);
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ercd = tk _rcv_mbf (mbf id, (VP)&Msg, TMO FEVR);
if (ercd < 0)
{
printf ("rcv mbf error %$x\n", ercd);
tk_del mbf (mbf id);
goto exit;
}
printf ("data rcv = %$x\n", Msqg);
ercd = tk del mbf (mbf id);
if (ercd < 0)
printf ("del mbf error %x\n", ercd);

exit:

printf ("task 1 exit and del task, msg buf now\n");
taskidl = -1;

mbf id = -1;

tk exd tsk();
}

/***********************************************************************
*kk kK kK

taskl wakeup every 10 seconds and display print

L i b b b b b b b b b b b I b I b b b b ab b b b b b I b b b b b b b b b b b b I b b b b b b b b b b d b i b I b b b b b b b b b b b b i b 2 b 4
*****/

IMPORT void task2 (INT stacd, VP exinf)

{

UW buf = 0;

ER ercd = 0;

buf = 0xAAS55AAS55;
printf ("\ttask %d snd msg buf %d, data = %x\n", taskid2, mbf id, buf);
ercd = tk _snd mbf (mbf id, (VP)&buf, 4, TMO FEVR);
if (ercd < 0)
{
printf ("\tsnd mbf fails error %$x\n", ercd);
tk del mbf (mbf id);
}
printf ("\ttask 2 exit and del task now\n");
taskid2 = -1;
tk exd tsk();
}

/***********************************************************************
Kk Kk Kk Kk kK

main

E i b b b b b b b b b b b I b I b b b b b b b b i b I b b b b b b db b db b b b i b b b b b b b b b b i b b b b b b b b b b b b i b b b 4 b b b 4
******/

EXPORT ER main( INT ac, UB *av([] )

T CTSK ctsk;

T CMBF mbf;

printf ("main: (ac = %d)\n", ac);

if (ac < 0)
{
if (taskidl >= 0)
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tk ter tsk(taskidl);
tk del tsk(taskidl);

if (taskid2 >= 0)

tk ter tsk(taskid2);
tk del tsk(taskid2);
}
goto ext;
}
_mbf.exinf = (VP)0x00000000;
_mbf.mbfatr = TA TFIFO;
_mbf.bufsz = 0;
_mbf.maxmsz = sizeof (UW);
mbf id = tk cre mbf (& mbf);
printf ("tk cre mbf: (mbf id = %d)\n", mbf id);
if (mbf id < E_OK)
{
printf ("cre mbx fails = %x\n", mbf id);
goto ext;

}

ctsk.exinf =(VP)0x74736574;
ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = taskl;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskidl = tk cre tsk(&ctsk);
printf ("tk cre tsk: (tasklid = %d)\n", taskidl);
if (taskidl < E OK)
{
tk_del mbf (mbf id);
printf ("cre tsk 1 fails = %x\n", taskidl);
goto ext;

}

ctsk.exinf = (VP)0x74736574;
ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = task2;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskid2 = tk cre tsk(&ctsk);
printf ("tk cre tsk: (task2id = %d)\n", taskid2);
if (taskid2 < E OK)
{
tk_del mbf (mbf id);
tk del tsk(taskidl);
printf ("cre tsk 2 fails = %x\n", taskid2);
goto ext;

}

printf ("start tasks now\n");
tk sta tsk(taskidl, 0);

tk dly tsk(500);

tk sta tsk(taskid2, 0);

/*end*/
ext:
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printf ("main ended\n\n");
return 0;

}
3.3 Bai tap dé nghi :

Tao mdt chuong trinh thyc hién cdc cong viéc sau : trong main tao task 1, task2 va 1 message

buffer, task 1 thuc hién tinh tong cta 20 sb nguyén do task 2 gtri thong qua message buffer.

Chuong trinh ¢6 so do sau :

main task1 task1

l Yes . l Yes 7

v

Create message

buffer and 2
Startboth2 | Wait for Send an operand
tasks with delay operand from |¢-4----- - Jto message
between tanother task buffer
I
A 4
@ Add operand ."
into sum Exit
L
P —
Print Sum
and exit
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BAI THU'C HANH SO 7
MEMORY POOL

1. MUC TIEU

e Gilp sinh vién hiéu rd va biét cach tao va str dung cac doi tugng duge dung lam vung nhd
chia s€ gifra céc task, té€n la memory pool.

e Sir dung Message buffer dé truyén dia chi ctia viing nhd chia sé& gitra céc task.

2. LY THUYET

Nhirmg ham quan ly memory pool cung cép co ché quan 1y & cdp phan mém cic memory pool va
su cap phat bd nho.

C6 hai loai memory pool 1a memory pool ¢6 kich thudc ¢d dinh (fixed-size memory pool) va
memory pool co kich thudc khong cb dinh (tirc 1a c¢6 thé thay doi duoc kich thudc variable-size
memory pool), chung dugc xem xet doc 1ap va c6 cac ham system call riéng biét nhau cho hoat dong
ctia chung. Tat ca cac khéi bo nhé dugc cap phat tur fixed-size memory pool thi déu cing mot kich
thudc, nguoc lai néu chung duoc cap phat tir variable-size memory pool thi c6 thé c6 nhiing kich
thudc khac nhau.

’ Tét ca bd nhé duoc quan 1y boi cac ham quan Iy memory pool thi déu nam trong khong gian hé
thong, T-Kernel khong cung cap cac ham quéan ly khong gian by nhé cua task.

2.1 Fixed-size Memory pool

MJi Fixed-size memory pool 13 mot ddi twong dung dé quan 1y dong cac khdi bo nhé co kich
thude c¢b dinh.). OS cung cip cac ham system call gdm tao hay hity bé mét fixed-size memory pool,
ldy va tra cac khéi bo nhd tir mot fixed-size memory pool, va tham khéo trang thai cua fixed-size
memory pool. Mdi fixed-size memory pool dugc dinh danh bang mot ID goi 1a fixed-size memory
pool ID.

Moi fixed-size memory pool c6 mot khong gian bd nhd duoc goi don gian 1a ving memory pool,
va mot hang doi cac task dang chd xin cp phat bd nhd. Mot task doi 1dy mot khbi bo nhd tir mot
fixed-size memory pool, néu fixed-size memory pool d6 khong du ving nhé dé cip phat thi task do
s& di vao trang thai WAIT va duoc dat trong hang doi cac task cua fixed-size memory pool do.

«» Cac ham system call cia Fixed-size Memory pool :

1. tk_cre_ mpf: Tao mot fixed-size memory pool
[C Language Interface]
ID mpfid = tk_cre_mpf (T_CMPF* pk_cmpf) ;
[Parameters]
T CMPF* pk cmpf Thong tin vé fixed-size memory pool dugc tao
Chi tiét cua pk_cmpf :

VP exinf Thong tin phy dugc thém vao
ATR mpfatr Céac thudc tinh cia memory pool
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INT mpfent S6 lugng khdi bd nhé
INT blfsz  Kich thudc cia mot khéi bd nhé (tinh bang byte)

[Return Parameters]

ID mpfid Fixed-size memory pool ID

hoac Ma loi ( Error codes )

[Error Codes]

E_OK Két thuc binh thuong

E_NOMEM Thiéu bd nhd (vung nhé cho khdi diéu khién hay viing memory pool
khong dugc cap phat)

E_LIMIT S6 lwong fixed-size memory pool vugt qua gidi han cta hé thong

E_RSATR Lbi thudc tinh (mpfatr khong hop 1é hay khong sir dung duorc)

E_PAR Li tham sb ( pk_cmpf'khong hop 18)

[Description]

Tao mot fixed-size memory pool va gan cho n6 mdt fixed-size memory pool ID.

Ham system call nay dinh vi mot khong gian bo nhé dé sir dung nhu mot memory pool
dira trén thong tin dugc chi dinh trong cac tham sd mpfent va blfsz, va gan mot khoi diéu
khién cho memory pool d6. Mot khdi bd nhé c6 kich thude blfsz co thé duoc cip phat tir
mot memory pool dugc tao bang cach goi ham system call tk_get mpf.

exinf ¢6 thé dugc str dung tu do boi ngudi dung dé chén thém théng tin vé fixed-size
memory pool, va dugc tham khao bang ham tk_ref mpf. Néu thong tin cua fixed-size
memory pool 1a mot ving 16n, tng dung phai xin cip phat ving nhé riéng biéc va dat
dia chi vao exinf.
mbfatr cho biét cac thudc tinh hé théng trong cac bit thdp ctia né va thong tin hién thuc
trong céc bit cao.

mbxatr := (TA_TFIFO | | TA_TPRI) | [TA_NODISWALI
| (TA_LRNGO | | TA_RNGI | | TA_RNG2 | | TA_RNG3)

TA_TFIFO Cac task doi trong hang doi theo tht ty FIFO
TA_TPRI Cac task doi trong hang doi theo d¢ uu tién
TA_RNGn Pac quyén truy cép bo nhé dugc thiét lap ¢ cép bao vé n

TA _NODISWAI Cam lam v6 hi¢u trang thai doi béi ham tk_dis_wai

#define TA_TFIFO 0x00000000
#define TA_TPRI 0x00000001
#define TA_NODISWAI  0x00000080
#define TA_RNGO 0x00000000 /* protection level 0 */
#define TA_RNGI1 0x00000100 /* protection level 1 */
#define TA_RNG2 0x00000200 /* protection level 2 */
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#define TA_RNG3 0x00000300 /* protection level 3 */

- TA_RNGn duoc chi dinh dé giéi han mirc d6 truy cap bo nhd. Chi ¢ nhiing task thuc
thi & cap bao vé bang hoic cao hon cap bao vé cua fixed-size memory pool thi co thé
truy cap bd nhd duoc cip phat. Vi du bd nhé duoc cp phat tir mot memory pool ¢ cap
bao vé TA_RNG1 thi chi c6 nhiing task chay & cip TA_ RNGO hay TA_ RNG1 méi truy
cap dugc vung nh¢ trén. Memory pool dugc tao thirong tru trong viung nhé ciua khong
gian hé¢ théng. T-Kernel khong cung cdp nhiing ham cho viéc tao memory pool trong
khong gian cua task.

2.tk _del mpf: Xoa bo mot fixed-size memorypool

[C Language Interface]

ER ercd = tk_del mpf (ID mpfid);

[Parameters]

ID mpfid  Memory pool ID

[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Error Codes]

E_OK Két thuc binh thuong

E_ID mpfid khong hop 1¢ hay khong dugc st dung
E_NOEXS Variable-size memory pool dugc chi dinh trong mpfid khong ton tai
[Description]

- Loai bo mét fixed-size memory pool c6 ID 1a mpfid .

- Khéng c6 sy kiém tra hay thong bao nao dugc thuc hién cho du cé hay khong cé cac task
dang sur dung céc khoi bd nhé cua memory pool. Ham system call nay van két thic binh
thuong ngay ca khi tat ca cac khoi nhéd dugce tra vé hoan toan cho memory pool.

- Ham system call nay giai phong memory pool ID twong tng, khong gian bd nh¢ khoi
diéu khién no, va ca chinh no.
- Ham nay kéE thuc binh thuong ngay ca khi c6 mot task dang doi duge cap phat bo nhd,
nhung ma 161 E_ DLT dugc tra vé cho task do.
3. tk_get mpf: Xin cip mot block bd nhd tir memory pool
[C Language Interface]
ER ercd = tk_get_mpf (ID mpfid, VP * p_blf, TMO tmout) ;
[Parameters]
ID mpfid  Fixed-size memory pool ID
T™O tmout  Thoi gian timeout

[Return Parameters]
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ER ercd

Ma 16i ( Error codes )

VP blf Dia chi bét dau ciia khéi bd nhe

[Error Codes]

E_OK Két thiic binh thuong

E_ID mpfid khong hop 1¢ hay khong dugc su dung

E PAR Li tham sb ( tmout < (2))

E_NOEXS Fixed-size memory pool dugc chi dinh trong mpfid khong ton tai

E_DLT Déi tuong duoc doi bi xo4 (fixed-size memory poolchi dinh bi xoa khi
task dang doi)

E_TMOUT Tham do bi 16i hay timeout

E_RLWAI Trang thai WAIT cua Task dugc gidi phong ( do Task nhén dugc
tk_rel wai khi dang & trang thai WAIT)

E_DISWAI Trang thai WAIT cua Task dugc gidi phong boi trang thai WAIT cua
Task bi vo hiéu

E_CTX Lbi ngir canh ( ham dugc goi tir mot Task doc ldp véi ngiv canh hay
dispatch bi v6 hiéu)

[Description]

- Nhan mot khdi bo nhé tir mét fixed-size memory pool c6 ID 1a mpfid.Pia chi cua khdi bo
nhé duoc cap phét tra vé trong blf. Kich thudc khdi boi nhd dwoc chi dinh trong tham sb
blfsz khi fixed-size memory pool dugc tao. Bd nhé dugc cap phat s& khong bi xéa vé 0,
do vay ndi dung cia no 1a khong xac dinh.

- Néu mot khdi khong duoc cg?'tp phat tr fixed-size memory pool chi dinh thi task s€ di vao
trang thai WAIT va duogc x€p hang dé doi dugc cap phat.

- Mot thoi gian doi t6i da (timeout) c¢6 thé duoc thiét t 1ap trong tmout. Néu bi timeout trudc
khi diéu kién giai phong doi thoa mén (khong co san bo nha), thi ham system call ndy s&
két thuc, va tra vé ma 16i E TMOUT. Chi c6 gié tri dwong méi dugc gan cho tmout. Pon
vi ctia timeout 1a ms. Khi TMO_POL =0 dugc gan cho tmout, thi ma 16i E TMOUT
dugc tra vé ma khong vao trang thai WAIT ngay ca khi khong co sy cap phat bd nhd.
Khi TMO_FEVR = -1 dugc gan cho fmout, thi task s& doi cho toi khi 1y dwoc cip phat
bo nhd ma khong bi timeout.

4. tk_rel_mpf: Tra mot block nhé cho memory pool

[C Language Interface]
ER ercd = tk_rel mpf (ID mpfid, VP blf );

[Parameters]
ID mpfid  Fixed-size memory pool ID
VP blf Dia chi bat dau caa khdi bé nhé

[Return Parameters]
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ER ercd Ma 16i

[Error Codes]

E_OK Két thiic binh thuong

E_ID mpfid khong hop 1€ hay khong dugce su dung

E_NOEXS Fixed-size memory pool duoc chi dinh trong mpfid khong ton tai

E_PAR Li tham sb (blf khong hop 18, hodc khdi bo nhd tra vé sai memory
pool)

[Description]

- Tra mot khéi bd nhé blf vé cho mot fixed-size memory pool dugc chi dinh trong mpfid.
- Khi mot khdi bd nhé d}I(_)'c tra Vé’ cho mot ﬁxed:size memory pool thi n6 phai lé‘ﬁxed—
size memory pool da cap phat khoi bd nhd do, néu khong 161 E_ PAR s€ dugc tra ve.
5.tk ref mpf:  Tham khao thong tin cia memory pool
[C Language Interface]
ER ercd = tk_ref mpf (ID mpfid, T RMPF* pk_rmpf );
[Parameters]
ID mpfid Fixed-size memory pool ID
T_RMPF* pk_rmpf Dia chicia géi thong tin vé trang thai fixed-size memory pool

Chi tiét pk_rmpf :
VP exinf Thong tin md rong
ID wtsk  Thong tin task dang doi
INT frbent  S6 lwong khdi b nhé trong
(Nhiing tham s6 khac tity theo hién thuc c6 thém vao sau)

[Return Parameters]

ER ercd Ma 16i

[Error Codes]
E_OK Két thiic binh thuong
E_ID mpfid khong hop 1¢ hay khong duogc st dung
E_NOEXS Fixed-size memory pool duogc chi dinh trong mpfid khong ton tai
E_PAR Li tham s6 (dia chi ctia goi thong tin tra vé khong ding duoc)
[Description]

- Tham khao trang théi cta fixed-size memory pool c6 ID 13 mpfid, truyén trong cac théng
s0 tra veé sO luong khoi b nhd trong, thong tin task dang doi event flag (wtsk), va thong
tin m& rong (exinf).
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- Tham sb wisk cho biét ID ctia mot task dang doi dugc cép phat. Néu c6 nhiéu hon mot
task dang doi thi ID cua task ding dau hang doi s€ dugc tra vé. Néu khong co task nao
thi wtsk = 0 dugc tra ve.

- Néu fixed-size ‘memory pool tuong mg khong ton tai, ma 16i E NOEXS dugc tra vé.Néu
khong con khdi nhé nao tréng trong memory pool thi firbent = 0.

2.2 Variable-size Memory pool

Moi variable-size memory pool 1a mét dbi tuong dung dé quan ly dong cac khdi bo nhd co kich
thude thude bat ky. OS cung cap cac ham system call gom tao hay huy bo mot variable-size memory
pool, ldy va tra cac khéi bo nhd tir mot variable-size memory pool, va tham khao trang thai ctia
variable-size memory pool. Mdi variable-size memory pool duoc dinh danh bang mot ID goi 1a

variable-size memory pool ID.

MBbi variable-size memory pool c6 mot khong gian b nh¢ duoc goi don gian 1a vung memory
pool, va mét hang doi cac task dang cho xin cap phat bo nhd. Mot task doi lay mot khoi bo nho tr
mot variable-size memory pool, néu variable-size memory pool d6 khong du ving nhd dé cip phat
thi task do6 s€ di vao trang thai WAIT va dugc dat trong hang doi cac task cta variable-size memory

pool do.

< Cac ham system call ciua Variable-size Memory pool :

1.tk cre mpl: Tao mdt variable-size memory pool
[C Language Interface]
ID mplid = tk_cre_mpl (T_CMPL* pk_cmpl) ;
[Parameters]
T_CMPL* pk_cmpl Théng tin vé variable-size memory pool dugc tao
Chi tiét ctia pk_cmpl :
VP exinf Thong tin phu dugc thém vao
ATR mplatr Céc thudc tinh cua memory pool
INT mplsz Kich thudc ctia variable-size memory pool

[Return Parameters]

ID mplid Variable-size memory pool ID

hoic Ma 16i ( Error codes )

[Error Codes]

E_OK Két thuc binh thuong

E_NOMEM Thiéu bd nh¢ ( ving nhé cho khéi diéu khién hay ving memory pool
khong dugc cap phat)

E_LIMIT S6 lwong variable-size memory pool vuot qua gidi han cia hé thong

E_RSATR Lbi thudc tinh (mplatr khong hop 1& hay khong sir dung duorc)

E_PAR Li tham sb ( pk_cmpl khong hop 18)

[Description]



Tao mot variable-size memory pool va gan cho n6 mét variable-size memory pool ID.

Ham system call nay dinh vi mot khong gian bd nhd dé sir dung nhur mét memory pool
dua trén thong tin dugc chi dinh trong tham s6 mplsz, va gan mot khoi dieu khién cho
memory pool do.

exinf ¢6 thé dugc sir dung tu do boi ngudi dung dé chén thém thong tin vé variable-size
memory pool, va duoc tham khao bing ham tk_ref mpl. Néu thong tin cua variable-size
memory pool 1a mot ving 16n, tmg dung phai xin cip phat ving nhé riéng biéc va dat
dia chi vao exinf.

mblatr cho biét cac thudc tinh hé théng trong cac bit thdp ctia né va thong tin hién thuc
trong céc bit cao.

mblatr := (TA_TFIFO | | TA_TPRI) | [TA_NODISWALI
| (TA_LRNGO | | TA_RNG1 | | TA_RNG?2 | | TA_RNG3)

TA_TFIFO Céc task doi trong hang dgi theo tha ty FIFO
TA_TPRI Céc task dgi trong hang doi theo d§ uu tién
TA_RNGn Dic quyén truy cap bd nhd duogce thiét 1ap ¢ cip bao vé n

TA _NODISWAI Cam lam v6 hi¢u trang thai doi boéi ham tk_dis_wai

#define TA_TFIFO 0x00000000
#define TA_TPRI 0x00000001
#define TA_NODISWAI  0x00000080
#define TA_RNGO 0x00000000 /* protection level 0 */
#define TA_RNGI1 0x00000100 /* protection level 1 */
#define TA_RNG2 0x00000200 /* protection level 2 */
#define TA_RNG3 0x00000300 /* protection level 3 */

B6 nhd duoc cip phat cho cac task theo thir tw ciia hang doi ngay ca khi nhimg task khac
c6 yéu cau it hon task dung dau hang doi.

TA_RNGn dugce chi dinh dé gii han mirc do truy cap bd nhd. Chi c6 nhiing task thuc

thi & cap bao vé bang hoic cao hon cap bao vé cua fixed-size memory pool thi co thé
truy cap bd nhd duoc cip phat. Vi du bd nhé duoc cp phat tir mot memory pool ¢ cap
bao vé TA_RNG1 thi chi c6 nhiing task chay & cAp TA_ RNGO hay TA_ RNG1 méi truy
cap dugc vung nh¢ trén. Memory pool dugc tao thuong tra trong ving nhé cia khong
gian hé¢ théng. T-Kernel khong cung cdp nhiing ham cho viéc tao memory pool trong
khong gian cua task.

2.tk _del_ mpl:  Xoba bd mot variable-size memorypool

[C Language Interface]
ER ercd = tk_del_mpl (ID mplid ) ;

[Parameters]

ID

mplid  Memory pool ID
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[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Error Codes]

E_OK Két thuc binh thuong

E_ID mplid khong hop 1€ hay khong dugc st dung

E_NOEXS Variable-size memory pool dugc chi dinh trong mplid khong ton tai
[Description]

- Loai bo mét variable-size memory pool ¢6 ID 1a mplid .

- Khéng c6 sy kiém tra hay thong bao nao dugc thuc hién cho du cé hay khong cé céc task
dang sur dung céc khoi bd nhé cua memory pool. Ham system call nay van két thic binh
thuong ngay ca khi tat ca cac khoi nhéd dugce tra vé hoan toan cho memory pool.

- Ham system call nay giai phong memory pool ID twong tng, khong gian bd nh¢ khoi
diéu khién no, va ca chinh no.
- Ham nay kéE thuc binh thuong ngay ca khi c6 mot task dang doi dugc cap phat bo nhd,
nhung ma 161 E_ DLT dugc tra vé cho task do.
3.tk_get mpl:  Xin cip bo nhé tir memory pool
[C Language Interface]
ER ercd = tk_get_mpl (ID mplid, INT blksz, VP * p_blk, TMO tmout) ;
[Parameters]
ID mpfid  Fixed-size memory pool ID
INT blksz Kich thugc khéi bo nhé xin cip phét (tinh bing byte)
T™™O tmout  Thoi gian timeout

[Return Parameters]

ER ercd Ma 16i ( Error codes )

VP blk Dia chi bét dau ciia khéi bd nhe

[Error Codes]

E_OK Két thuc binh thuong

E_ID mplid khong hop 1¢ hay khong dugc su dung

E PAR Ldi tham s6 ( tmout < (2))

E_NOEXS Variable-size memory pool dugc chi dinh trong mplid khong ton tai

E_DLT DPéi tuong duoc doi bi xo4 (variable-size memory poolchi dinh bi xoa
khi task dang do1)

E_TMOUT Tham do bi 16i hay timeout
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E_RLWAI Trang thai WAIT cua Task dugc gidi phong ( do Task nhén dugc
tk_rel wai khi dang ¢ trang thai WAIT)

E_DISWAI Trang thai WAIT cua Task dugc gidi phong boi trang thai WAIT cua
Task bi vo hiéu

E_CTX Lbi ngit canh ( ham duoc goi tir mot Task doc ldp voi ngiv canh hay
dispatch bi v6 hiéu)

[Description]

- Nhan mot khdi bd nhQ’ co kich thudce lglksz tir mot ‘Variable-size memory pool, co ID la
mplid. Dia chi ctia khoi bo nhd duge cap phat tra vé trong blk. B6 nhé dugce cap phat s&
khong bi x6a veé 0, do vay ndi dung cua n6 la khong xac dinh.

- Néu mét khéi khong duoc cap phat tir variable-size memory pool chi dinh thi task s& di
vao trang thai WAIT va dugc xep hang dé doi dugc cap phat.

- Mot thoi gian doi tdi da (timeout) co thé duoc thiét 1ap trong tmout. Néu bi timeout trude
khi diéu kién giai phong doi théa man (khong cé san bd nhd), thi ham system call niy s&
két thuc, va tra vé ma 16i E_ TMOUT. Chi c6 gia tri dwong méi duge gan cho tmout. Pon
vi ctia timeout 1a ms. Khi TMO_POL =0 duogc gan cho tmout, thi ma 16i E TMOUT
duogc tra vé ma khong vao trang thai WAIT ngay ca khi khong co sy cdp phat bo nhd.
Khi TMO _FEVR = -1 dugc gan cho tmout, thi task s& doi cho téi khi ldy duoc cap phat
bd nhé ma khong bi timeout.

4.tk _rel_mpf: Tra vung nhé cho memory pool
[C Language Interface]
ER ercd = tk_rel_ mpl (ID mplid, VP blk );
[Parameters]
ID mplid  Variable-size memory pool ID
VP blk Dia chi bit dau ctia khéi bo nhé
[Return Parameters]
ER ercd Ma 16i
[Error Codes]
E_OK Két thiic binh thuong
E_ID mplid khong hop 1¢ hay khong duoc st dung
E_NOEXS Variable-size memory pool dugc chi dinh trong mplid khong ton tai
E_PAR Li tham sb (blk khong hop 18, hodc khdi bd nhé tra vé sai memory
pool)
[Description]

- Tra mot khdi bd nhd blk vé cho mdt variable-size memory pool dugc chi dinh trong
mplid.
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- Khi méot khdi bd nhd duge tra vé cho mét variable-size memory pool thi né phai la
variable-size memory pool da cap phat khoi bo nhd do, néu khong 161 E PAR sé€ duoc
tra vé.

5.tk_ref mpl: Tham khao thong tin ciia memory pool
[C Language Interface]
ER ercd = tk_ref mpl (ID mplid, T_ RMPF* pk_rmpl );
[Parameters]
ID mplid  Variable-size memory pool ID
T_RMPL* pk_rmpl Dia chicua goi thong tin vé trang thai variable-size memory pool
Chi tiét pk_rmpl :

VP exinf Thong tin mo rong
ID wtsk Thong tin task dang dgi
INT frsz Kich thudc bd nhd tréng (bytes)

INT maxsz Kich thudc tbi da ctia memory pool (bytes)
(Nhing tham s6 khac tity theo hién thuc c6 thém vao sau)

[Return Parameters]

ER ercd Ma 16i

[Error Codes]

E_OK Két thiic binh thuong

E_ID mplid khong hop 1€ hay khong dugc su dung

E_NOEXS Variable-size memory pool dugc chi dinh trong mplid khong ton tai
E_PAR Li tham s6 (dja chi ctia goi thong tin tra vé khong dung duoc)
[Description]

- Tham khao trang thai cta variable-size memory pool c¢6 ID 1a mpfid, truyén trong cac
thong so tra ve kich thudc b nhod trong frsz, kich thudce toi da cia memory pool maxsz,
thong tin task dang doi event flag (wisk), va thong tin mé rong (exinf).

- Tham s wisk cho biét ID ctia mot task dang doi dugc cAp phat. Néu co nhiéu hon mot
task dang doi thi ID cua task diing dau hang dgi s€ duogc tra vé. Néu khong co task nao
thi wtsk = 0 duoc tra ve.

- Néu variable-size memory pool twong tmg khong ton tai, ma 16i E NOEXS duoc tra vé.

3. THU'C HANH
3.1 Fixed-size Memory Pool
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Nbi dung cuia bai nay 1a tim hiéu cach tao va co ché xin cac block nh tir fixed-size memory pool,
sy truyén nhan dia chi thong qua message buffer, va cach lay ndi dung tir ving nhé chia s€ trén
memory pool tur cac task khac nhau. Chuong trinh c6 so d6 nhu sau :

main I o taskl ...y taskl
. — ]
: Wait for address Create fixed-size
Create message | . of share variable memory pool for
bufferand 2| | from message [* 777 two task
tasks i buffer !
i y i A
Y i Read content of i Acquire block
Startboth2 | . share block ! from memory
tasks with delay memory and : pool
between release it i
¥ 5 '
Delete memory i Send address of
@ pool +--4{ acquired block
v memory to
Delete message message buffer
buffer
v v
Exit Exit

Cach tao chuong trinh twong tu nhu nhing bai trude, voi tén chuong trinh nay la mpf” create,
viét noi dung sau vao main.c. Sau d6 bién dich, thuc thi va giai thich cac thong sb trong chuong
trinh.

#include <basic.h>
#include <tk/tkernel.h>
#include <stdio.h>

IMPORT void taskl (INT, VP);

ID taskidl = -1;
ID taskid2 = -1;
ID mbf id = -1;
ID mem id = -1;
VP buf = 0;

/*********~k***~k*~k~k~k~k******~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k~k************************
Ak Kk kK Kk kK )k
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taskl

KRR AR R AR AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A AR A AR A A A A Ak A A kA Ak Ak kA vk Ak k%

*********/

IMPORT void taskl (INT stacd, VP exinf)

{

ER ercd = 0;
UW p;

printf ("This is task %d waiting for mbf\n", taskidl);

printf ("wait for message buffer %d\n\n", mbf id);
ercd = tk rcv mbf (mbf id, (VP)é&p, TMO FEVR);
if (ercd < 0)
{

printf ("rcv mbf error %$x\n", ercd);

goto exit;
}
printf ("task %d rcv mbf data = %$x\n\n", taskidl, * ((UW*)p)):;
ercd = tk rel mpf (mem id, (VP)p);
if (ercd < 0)
{

printf ("rel mpf error %$x\n", ercd);

tk_del mbf (mbf id);

tk _del mpf (mem id);

goto exit;
}
ercd = tk del mpf (mem id);
if (ercd < 0)
{

printf ("del mpf error %x\n", ercd);

tk del mbf (mbf id);

goto exit;
}
ercd = tk del mbf (mbf id);
if (ercd < 0)

printf ("del mbf error %$x\n", ercd);

exit:

printf ("task 1 exit and del task, mbf, mpf now\n");
mem _id = -1;
taskidl = -1;
mbf id = -1;
tk exd tsk();

/‘k~k~k~k~k~k~k~k~k~k~k~k********************************************************

khkkkkkk kKKK

{

taskl wakeup every 10 seconds and display print

R R I S b I S R I S b I S b I S b I S b S S I S S S R I S b S R I S b I S R I S R I S b I S b I S b S S S I b S b b S b S i

**‘k‘k‘k‘k‘k‘k/

IMPORT void task2 (INT stacd, VP exinf)

T CMPF mempool;
ER ercd = 0;

mempool.exinf = (VP)0x00000000;
mempool .mpfatr = TA TFIFO | TA RNGO;
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mempool .mpfcnt = (INT)32;

mempool.blfsz = (INT)4;

mem id = tk cre mpf (&mempool) ;

if (mem id < 0)

{
printf ("\tcre var mem pool fails error %x\n",
goto exit;

}

ercd = tk get mpf (mem id, (VP *)é&buf, TMO FEVR);

if (ercd < 0)

{
printf ("\tget var mem pool fails error %$x\n",
tk del mpf (mem id);
goto exit;

}

printf ("\taddr = %$x\n", buf);

*((UW *)buf) = O0xAALS5AA55;

mem_id);

ercd) ;

printf ("\ttask %d snd mbf, data = %$x\n", taskid2, *((UW *)buf));
ercd = tk snd mbf (mbf id, (VP)é&buf,sizeof (UW),TMO FEVR);

if (ercd < 0)
{
printf ("\tsnd mbf fails error %$x\n", ercd);
tk rel mpf (mem id, (VP)é&buf);
tk _del mpf (mem id);
tk _del mbf (mbf id);
}

exit:

printf ("\ttask 2 exit and del task now\n");
taskid2 = -1;
tk _exd tsk();

/‘k~k~k*****************************************************************

khkkkkkkKkKk kK

main
L R b b b b b b b b db b d b b b 2 b b b b b b db b d b I b b b b b b b b b b d b b b 4 b b db b b b db b d b I b db b b b b b b b b b b i 4

*********/

EXPORT ER main( INT ac, UB *av([] )

{

T CTSK ctsk;
T CMBF mbf;

printf ("main: (ac = %d)\n", ac);

if (ac < 0)
{
if (taskidl >= 0)
{
tk_ter tsk(taskidl);
tk del tsk(taskidl);
}
if (taskid2 >= 0)
{
tk ter tsk(taskid2);
tk del tsk(taskid2);
}

goto ext;
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mbf.exinf = (VP)0x00000000;
mbf.mbfatr = TA TFIFO;
mbf.bufsz = 0;
mbf.maxmsz = sizeof (UW) ;
mbf id = tk cre mbf (&mbf);
printf ("tk cre mbf: (mbf id = %d)\n", mbf id);
if (mbf id < E OK)
{
printf ("cre mbf fails = %x\n", mbf id);
goto ext;

}

ctsk.exinf =(VP)0x74736574;
ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = taskl;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskidl = tk cre tsk(&ctsk);
printf ("tk cre tsk: (tasklid = %d)\n", taskidl);
if (taskidl < E OK)
{
tk del mbf (mbf id);
printf ("cre tsk 1 fails = %x\n", taskidl);
goto ext;

}

ctsk.exinf = (VP)0x74736574;
ctsk.tskatr = TA HLNG | TA_RNGO;
ctsk.task = task2;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskidZ2 = tk cre tsk(&ctsk);
printf ("tk cre tsk: (task2id = %d)\n", taskid2);
if (taskid2 < E OK)
{
tk del mbf (mbf id);
tk del tsk(taskidl);
printf ("cre tsk 2 fails = %x\n", taskid2);
goto ext;

}

printf ("start tasks now\n");
tk sta tsk(taskidl, 0);

tk dly tsk(500);

tk sta tsk(taskid2, 0);

/*end*/

ext:
printf ("main ended\n\n");
return 0;

}
3.2 Variale-size Memory Pool

Trong phan nay sinh vién sé& tu viét mot chuong trinh tao va str dung variable size memory pool.
Noi dung tuong ty nhu bai trén, nhung dbi voi variable size memory pool, ta c6 thé xin cap phat khoi
nhé cho mét struct bat ki lam d6i tuong chia s€. CAu tric chuong trinh tuong tu, chi thay ddi mot sb
1énh dé hu hop véi memory pool.
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Vi du ta c6 thé dinh nghia mot stuct bat ki :

typedef struct {
UH X;
UH Vi
b POlnt
Co ché truyén dia chi tuong tu, vi du bién p (UW) chira dia chi ciia struct trong memry pool, ta co
thé truy cdp ndi dung cua struct théng qua cac phep ép kiéu con tro :
(* ((_Point *)p)) .x //thanh phan x cta struct Point ¢é dia chi trong memory pool 12 p.

Dung ham sizeof(struct_name) dé lay kich thudc cua struct do.
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BAI THU'C HANH SO 8
QUAN LY THOI GIAN

1. MUC TIEU
e Hiéu duoc cac ham quén 1y thoi gian hé thong.

e Su dung dugc cyclic handler va alarm handler phuc vu cho cac chuong trinh sau nay.

2. LY THUYET
_ Nhimng ham quan 1y thoi gian dung cho viéc thuc hién cac xtr 1y phu thude thoi gian. Ching bao

gom cac ham cho viéc quan ly thoi gian hé thong, trinh xtr 1y cyclic (chu ki), va trinh xt ly alarm
(bdo dong).

Tén chung cho ca trinh xur Iy cyclic va trinh xt 1y alarm 1a trinh xtr 1y sy kién thoi gian (time
event handlers).
2.1 Quan ly th&i gian hé thong

Nhig ham quan 1y thoi gian h¢ théng ding dé thao tic v6i thoi gian cta hé thong, bao gdm thiét
1ap va tham khao dong ho (clock), hay tham khao thoi gian hoat dong ctia hé thong (system operating
time).

o,

% Cac ham system call :

1.tk _set tim:  Thiét lap thoi gian
[C Language Interface]
ER ercd = tk_set_tim ( SYSTIM* pk_tim );
[Parameters]
SYSTIM * pk_tim  Dia chi cua goi thoi gian hién tai
Chi tiét pk_tim :
SYSTIM systim Thoi gian hién tai cua hé théng can thiét lap

[Return Parameters]

ER ercd Ma 16i

[Error Codes]

E OK Két thiic binh thuong

E PAR Li tham sb (pk_tim khong hop 18 hay thoi gian thiét 1ap khong hop 18)
[Description]

- Thiét 1ap gia tri cua dong hd hé thong theo mot gia tri duoc chi dinh trong systim.

- Thoi gian hé thong dugc mo ta bang tong sb ms tinh tir 0:00:00 (GMT), ngay 1 thang 1,
nam 1985.
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- Thoi gian relative duge chi dinh trong RELTIM hay TMO khong thay d6i cho du dong
ho hé thong thay do1 boi ham ¢k set tim trong sudt thoi giam h¢ thong hoat dong.

2.tk_get tim:  Lay thoi gian hé thong

[C Language Interface]

ER ercd = tk_get_tim ( SYSTIM* pk_tim );
[Parameters]

SYSTIM * pk_tim Dia chi cta goi thoi gian hién tai

Chi tiét pk_tim :

SYSTIM systim  Thoi gian hién tai cia h¢ théng can léy

[Return Parameters]

ER ercd Ma 16i

[Error Codes]

E OK Két thiic binh thuong

E PAR Lbi tham sb (pk_tim khong hop 18)
[Description]

- LAy gia tri ctia déng hd hé thdng va tra nd vé trong systim.

- Thoi gian hé théng duge mé ta bang tong sd ms tinh tir 0:00:00 (GMT), ngay 1 thang 1,
nam 1985.

- Thoi gian relative duge chi dinh trong RELTIM hay TMO khong thay d6i cho du dong
ho hé thong thay doi1 boi ham ¢k set tim trong sudt thoi giam h¢ thong hoat dong.
3.tk_get otm: LAy thoi gian hoat dong
[C Language Interface]
ER ercd = tk_get_otm ( SYSTIM* pk_tim );
[Parameters]
SYSTIM *  pk_tim Dia chi tra vé cia géi thoi gian hoat dong
Chi tiét pk_tim :

SYSTIM systim Thoi gian hoat dong ctia h¢ théng cin léy
[Return Parameters]

ER ercd Ma 16i

[Error Codes]

E_OK Két thiic binh thuong

E_PAR Lbi tham sb (pk_tim khong hop 1¢)
[Description]

- LAy thoi gian hoat dong cua hé thong.
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- Thoi gian hoat dong cua hé th(")ng,’ khong giéng nhu thoi gian hé théng, n6 cho biét d dai
thoi gian duogc tinh tir khi hé thong dugc khdi dong. N6 khong bi anh huong boi ham
tk_set tim.

- Thoi gian hoat dong cta hé thdng phai c6 ciing d6 chinh xac v6i thoi gian hé thong.
2.2 Trinh xtr ly cyclic

Mot trinh xtr 1y cyclic 1a mdt trinh xtr Iy su kién thoi gian xdy ra theo mot khoang thoi gian dinh
ki. Nhitng ham xir 1y cyclic dugce cung cip dé tao hodc huy bo mét trinh xir 1y cyclic, lam hodc dimg
hoat dong cua trinh xtr 1y cyclic, va tham khdo trang thai cia mot cyclic. Méi trinh xtr 1y cyclic dugc
dinh danh boi mot ID.

Thoi gian va pha chu ki (goi tt 1a pha)thi dugc chi dinh cho mdi trinh xir 1y cyclic khi né dugc
tao. Khi hoat dong cua mot trinh xir Iy cyclic dugc yéu cau, T-Kernel xac dinh thoi gian ma trinh xur
1y cyclic s& bat dau lan tiép theo dua trén thoi gian va pha cua trinh xu ly cyclic twong ng. Khi mot
trinh xtr Iy cyclic dugc tao, thi thoi gian nd duoc thyc thi tiép theo 1a thoi gian chu ki cong vai pha.
Khi thoi gian thyc thi mot trinh xur ly cyclic dén, exinf, chira tthong tin mé rong vé cyclic s& dugc
truyén dén n6 nhu 1a mot tham sb khoi dau. Thoi gian khi mot trinh xtr 1y cyclic thyc thi cong véi
thoi gian chu ki ctia n6 tro thanh thoi gian thuc thi 1an ké tiép. Poi khi thoi gian thuc thi ké tiép s&
duoc thiét 1ap lai trong khi trinh xtr 1y cyclic dang hoat dong.

Theo nguyén tic thi pha ctia mot trinh xtr Iy cyclic khong dai hon thoi gian chu ki ctia nd.

Mot trinh xr 1y cyclic ¢6 hai trang thai hoat dong 1a active va inactive. Khi trang thai mot trinh xtr
1y cyclic 1a inactive, né s& khong duogc thuc thi cho du thoi gian chu ki ctia né dén. Dé lam active mot
trinh xtr 1y cyclic ta goi ham system call tk sta_cyc, con dé lam inactive ta goi ham system call
tk_stp_cye. Con trang thai ciia mot trinh xir 1y cyclic sau khi tao n6 duoc cho biét trong thudc tinh cta
no.

« Cac ham system call :

1. tk_cre_cyc: Tao mot trinh x1r 1y cyclic
[C Language Interface]
ID cycid = tk_cre_cyc (T_CCYC* pk_ccyc) ;
[Parameters]
T_CCYC* pk_ccyc  Tthong tin vé trinh xir Iy cyclic dugc tao
Chi tiét cua pk_ccyc:

VP exinf Tthong tin phu dugc thém vao
ATR cycatr Céc thudc tinh cua trinh xtr 1y cyclic
FP cychdr  Dia chi cua trinh xtr 1y cyclic

RETIM cyctim  Thoi gian chu ki
RETIM cycphs  Pha chu ki (Pha)

[Return Parameters]

ID cycid ID cta trinh xur 1y cyclic
hoac Ma 16i ( Error codes )
[Error Codes]
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E_OK Két thuc binh thudong

E_NOMEM Thiéu bd nhé ( ving nhé cho khéi diéu khién khong duoc cip phat)
E_LIMIT S6 lugng trinh xtr Iy cyclic vuot qué gidi han cua hé thong
E_RSATR Li thudc tinh (cycatr khong hop 1¢ hay khong sir dung duoc)
E_PAR Ldi tham sb ( pk_ccye khong hop 16)

[Description]

- Tao mot trinh xur 1y cyclic va gan cho né mt ID. Mot trinh xtr Iy cyclic 1a mot trinh xur Iy
thyc thi tai nhiing khoang thoi gian chi dinh nhu 1a mét Task-independent portion.

- exinf c6 thé duge str dung tu do boi ngudi ding dé chén thém tthong tin vé trinh xir Iy
cyclic, va dugc tham khdo bang ham tk _ref cyc. Néu tthong tin cua trinh xtr 1y cyclic 1a
mot vung l6n, ing dung phai xin cap phat ving nhé riéng biéc va dat dia chi vao exinf.

- cycatr cho biét cac thudc tinh hé thdng trong cic bit thdp ctia nd va tthong tin hién thyc
trong cac bit cao.

cycatr := (TA_ASM | | TA_HLNG) | [TA_SSTA] | [TA_PHS]

TA ASM Cho biét trinh xtr Iy duoc viét bang hop ngir

TA HLNG Cho biét trinh xtr Iy viét bang ngdn ngit cap cao

TA STA Trinh xr 1y cyclic sé hoat dong (active) ngay sau khi dugc tao
TA PHS Luu pha chu ki

#define TA_ASM 0x00000000 /* Assembly program */

#define TA_HLNG 0x00000001 /* High-level language program */
#define TA_STA 0x00000002 /* activate cyclic handler */

#define TA_PHS 0x00000004 /* save cyclic handler cycle phase */

- Khi TA_HLNG duogc chi dinh, khi trinh xu ly cyclic bat du thyc thi, né s& nhay den dia
chi ctia n6 khéng tryc tiép ma théng qua su hd tro cia mdi trudng ngdn ngir cip cao.
Ham xtr ly cycle c6 dang nhu sau :

void cychdr(VP exinf )

{
/ *
(processing)
*/
return ; / /Thoéat khoi trinh xur ly cyclic
}
Dinh dang cua trinh xur 1y cyclic khi TA_ ASM dugc chi dinh phu thude vao sy hién
thuc nhung tham s6 exinf dugc truyén trong tham s6 khaoi dong.

- cyephs cho biét 6 dai thoi gian tir luc duoc tao cho téi khi né bat dau (tc 1a dén thoi
gian xu ly, tuy nhién dugc xur ly hay khong con tuy thudc vao trang thai cua cycle). Sau
d6 nd dugc bat dau tuan hoan theo khoang thoi gian chu ki duoc chi dinh trong cyctim.
Néu cycphs = 0 thi trinh xir 1y cyclic bt dau ngay sau khi n6 duoc tao. cyctim khong thé
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duogc chi dinh 1a 0. Khoang thoi gian bat dau cta trinh xir 1y cyclic 1an thir »# sau khi
duoc tao it nhat 1a cycphs + cyctim™ (n—1).

- Khi TA STA dugc chi dinh, trinh xtr Iy cyclic s€ & trang thai active ngay sau khi dugc
tao, va thuc thi theo thoi gian da trinh bay ¢ trén. Néu TA STA khong duoc chi dinh, thi
thoi gian chu ki van dugc tinh nhung trinh xtr 1y cyclic sé khong dugc thuc thi mt cac
that su.

- Khi TA_PHS duogc chi dinh, thi thoi gian chu ki s€ khong duogc khdi dong lai mdi khi
ham tk_sta_cyc dé 1am active trinh xtr 1y cyclic, nguoc lai néu TA_PHS duoc chi dinh
thi ham tk_sta cyc s& khoi dong lai thoi gian chu ki va trinh xtr 1y cyclic s€ thuc thi sau
khoang thoi gian cyctim tir lac goi ham tk sta cyc. Ham tk _sta_cyc khong anh huong gi
dén cycphs.

- Trong khi trinh xur Iy cyclic dang thuc thi, thi bét ctr su dispatching nao ciing bi 1am tré
cho té1 khi trinh xur 1y két thac thuc thi

- Mot trinh xir 1y cyclic thuc thi nhu 1a mot Task-independent portion, do vay khong thé
go1 mot ham system call trong trinh xtr Iy cyclic.
2. tk_del cyc: Huy bo trinh x1t 1y cyclic
[C Language Interface]
ER ercd = tk_del_cyc (ID cycid);
[Parameters]
ID cycid  ID ctia trinh xir Iy cyclic can xoé

[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Error Codes]

E OK Két thuc binh thuong

E ID cycid khong hop 1€ hay khong dugce sur dung

E NOEXS Trinh xir 1y cyclic duoc chi dinh trong cycid khong ton tai
[Description]

- Loai bo mét trinh x1r 1y cyclic.

3.tk _sta cyc: Khoi dong trinh xur Iy cyclic
[C Language Interface]
ER ercd = tk_sta_cyc (ID cycid) ;
[Parameters]
ID cycid  ID cua trinh xtr 1y cyclic
[Return Parameters]
ER ercd Ma 16i (Error Codes)

[Error Codes]
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E OK Két thuc binh thuong

E ID cycid khong hop 1¢ hay khong duogc st dung
E NOEXS Trinh xir Iy cyclic duge chi dinh trong cycid khong ton tai
[Description]

- Lam active mét trinh xtr ly cyclic, dat n6 trong trang thai active.

- Khi thudc tinh TA_PHS dugc chi dinh, thi thoi gian chu ki s€ khong dugc khoi dong lai
moi khi trinh xur 1y cyclic di vao trang thai active. Néu n6 dang ¢ trang thai active khi
ham system call nay dugc thuc thi, thi né s@ ti€p tuc ma khong cé su thay doi gi trong
trang thai active. Nguoc lai néu TA PHS dugc chi dinh thi ham ¢tk sta cyc sé khédi dong
lai thoi gian chu ki va trinh xtr 1y cyclic s€ thuc thi sau khoang thoi gian cyctim tir luc
goi ham tk_sta cyc.

4.tk _stp_cyc:  Dung trinh xur 1y cyclic
[C Language Interface]

ER ercd = tk_stp_cyc (ID cycid ) ;

[Parameters]

ID cycid  ID cua trinh xtr 1y cyclic

[Error Codes]

E OK Két thiic binh thuong

E ID cycid khong hop 1€ hay khong dugce sur dung

E NOEXS Trinh xir 1y cyclic duoc chi dinh trong cycid khong ton tai
[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Description]

- Lam inactive mdt trinh xt 1y cyclic, dit né trong trang thai inactive. Néu n dang & trong
trang thai inactive thi ham nay s€ khong c6 anh huong gi.
5. tk_ref cyc: tham khao trang thai trinh xtr 1y cyclic
[C Language Interface]
ER ercd = tk_ref cyc (ID cycid, T_RCYC* pk_rcyc);
[Parameters]

ID cycid Cyclic handler ID
T_RCYC* pk_rcyc Dia chi cua goéi tthong tin vé trang thai trinh xtr 1y cyclic

Chi tiét pk_rcyc:

VP exinf Thong tin mo rong
RELTIM  Ifttim  Thoi gian con lai cho t6i thoi gian bat dau ké tiép
UINT cycstat  Trang thai cua cyclic

120



(Nhitng tham s6 khac tity theo hién thuc c6 thém vao sau)

[Return Parameters]

ER ercd Ma 16i

[Error Codes]

E OK Két thiic binh thuong

E ID cycid khong hop 1€ hay khong dugce sur dung

E NOEXS Trinh xir 1y cyclic duoc chi dinh trong cycid khong ton tai

E PAR Li tham s6 (dia chi ctia goi tthong tin tra vé khong dung duoc)
[Description]

- Tham khéo trang thai cta trinh xur 1y cyclic ¢6 ID 1a cycid, truyén trong cac thong sd tra
ve state cua cyclic cycstat, khoang thoi gian con lai cho téi khi 1an bat dau tiép theo dén
va tthong tin mé rong (exinf).

- Nhiing tthong tin sau duoc tra vé trong cycstat

cycstat := (TCYC_STP | TCYC_STA)

TCYC_STP Cyclic ¢ trang thai inactive
TCYC_STA Cyclic ¢ trang thai active

#define TCYC_STP 0x00 //Cyclic ¢ trang thai inactive
#define TCYC_STA 0x01 // Cyclic ¢ trang thai active

- Néu trinh xtr 1y cyclic trong tmg khong ton tai, ma 16i E NOEXS duoc tra vé.
2.3 Trinh xtr ly alarm

Mot trinh xtr ly alarm 1a mot trinh xtr 1y su kién thoi gian xdy ra tai mot thoi diém duogc chi dinh.
Nhitng ham xt Iy alarm dugc cung cap d€ tao hodc huy boé mdt trinh xir Iy alarm, l1am active hodc
inactive trinh xtr ly alarm, va tham khdo trang thai cia mot alarm. Moi trinh xtr ly alarm dugc dinh
danh béi mot ID.

Thoi gian ma tai d6 trinh xir 1y alrm bat ddu (con goi 1a thoi gian alarm) ¢ thé duogc thiét 1ap doc
1ap cho moi trinh xtr 1y alarm.

Sau khi mot trinh xur 1y alarm duogc tao, thoi gian alarm chua dugc thiét 1ap va n6 & trong trang
thai inactive. Thoi gian alarm dugc thiét 1ap khi trinh xtr Iy alarm dé di vao trang thai active b&i ham
system call tk sta _alm, va sau do thoi gian s€ dugc tinh. Khi ham tk stp _alm duoc goi dé lam
inactive mdt trinh xtr Iy alarm thi thoi gian thiét 1ap cho alarm do6 s€ bi huy bo.

« Cac ham system call :

1. tk cre_alm: Tao mot trinh xtr 1y alarm
[C Language Interface]
ID cycid = tk_cre_alm (T_CALM* pk_calm) ;

[Parameters]
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T_CALM*  pk_calm Thong tin vé trinh xir Iy alarm duoc tao
Chi tiét cua pk_calm:

VP exinf Tthong tin phu dugc thém vao
ATR almatr Céc thudc tinh cua trinh x1r Iy alarm
FP almhdr Dia chi cua trinh xtr 1y alarm

[Return Parameters]

ID almid ID cta trinh xtr Iy alarm

hoic Ma 16i ( Error codes )

[Error Codes]

E OK Két thuc binh thuong

E_NOMEM Thiéu bd nhé ( ving nhé cho khédi didu khién khong duoc cip phat)
E LIMIT S6 lwong trinh xtr 1y alarm vuot qua gidi han ctia hé thong

E RSATR Li thudc tinh (almatr khong hop 1& hay khong st dung duorc)

E PAR Li tham sb ( pk_calm khong hop 18)

[Description]

- Tao mot trinh xr Iy a;arm va gan cho n6 mot ID. Mot trinh xr 1y a;arm 1a mot trinh xu ly
thuc thi tai thoi gian chi dinh nhu 1a mét Task-independent portion.

- exinf ¢6 thé dugc st dung tu do boi nguoi dung dé,chén thém tthong tin vé trinh xur ly
alarm, va dugc tham khdo bang ham tk ref alm. Néu tthong tin cua trinh xu 1y alarm la
mot vung 16n, rng dung phai xin cap phat ving nhé riéng biéc va dat dia chi vao exinf.

- almatr cho biét cac thudc tinh hé thong trong cac bit thap ciia nd va tthong tin hién thyc
trong cac bit cao.

almatr := (TA_ASM | | TA_HLNG)
TA_ASM Cho biét trinh xtr Iy duoc viét bang hop ngit
TA_HLNG Cho biét trinh xtr Iy viét bang ngdn ngit cap cao
#define TA_ASM  0x00000000 /* Assembly program */
#define TA_HLNG 0x00000001 /* High-level language program */

- Khi TA_HLNG dugc chi dinh, khi trinh xtr ly alarm bat dau thuc thi, n6 s& nhay den dia
chi ciia n6 khéng tryc tiép ma thong qua sy hd trg ciia moi trudng ngdn ngit cp cao.
Ham x1r 1y alarm c6 dang nhu sau :

void almhdr (VP exinf )
{

/*

(processing)

"/

return ; //Thoéat khoi trinh xir Iy alarm
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Dinh dang cua trinl} xtr ly alarm khi‘TA_ASM du’qq chi dinh phu thudc vao sy hi¢n
thuc nhung tham s6 exinf dugc truyén trong tham s6 khdi dong.

- Trong khi trinh xtr 1y alarm dang thyc thi, thi bat ctr su dispatching nao ciing bi lam tré
cho t61 khi trinh xur Iy két thuc thyc thi

- Mot trinh xir 1y alarm thuc thi nhu 13 mot Task-independent portion, do vy khong thé
goi mOt ham system call trong trinh xur ly alarm.
2. tk_del_alm:  Huy bd trinh xtr Iy alarm
[C Language Interface]
ER ercd = tk_del_alm (ID almid);
[Parameters]
ID almid D ctia trinh x Iy alarm can xo4

[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Error Codes]

E OK Két thuc binh thuong

E ID almid khong hop 1€ hay khong dugc st dung

E NOEXS Trinh xir Iy alarm dugc chi dinh trong almid khong ton tai
[Description]

- Loai bo mot trinh xtr 1y alarm.

3. tk_sta_alm:  Khdi dong trinh xtr Iy alarm
[C Language Interface]
ER ercd = tk_sta_alm (ID almid, RELTIM almtim );
[Parameters]
ID almid  ID cta trinh xur Iy alarm
RELTIM almtim Thoi gian trinh xi Iy alarm bat dau

[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Error Codes]

E OK Két thuc binh thuong

E ID almid khong hop 1¢ hay khong duogc st dung

E NOEXS Trinh xir Iy alarm dugc chi dinh trong almid khong ton tai
[Description]

- Thiét lap thoi gian alarm cia trinh xir Iy alarm c¢6 ID 1a almid bang thoi gian dugc chi
dinh trong tham s6 almtim va dat n6 trong trang thai active.
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- Sau mot khoang thoi gian bang almtim tir lac goi ham tk_sta_alm thi trinh xir 1y alarm s&
bat dau thyc thi. Néu trinh xur ly alarm d6 dang & trong trang thai active khi goi ham nay
thi sy thiét 1ap almtim cii s€ bi bd qua va thoi gian alarm s€ dugc thict 1ap lai méi theo
chi dinh.

- Néu almtim = 0 thi trinh xir Iy alarm s& bat dau ngay khi n6 duoc active.

4. tk_stp alm:  Dung trinh xu ly alarm
[C Language Interface]
ER ercd = tk_stp_alm (ID almid);
[Parameters]
ID almid  ID cta trinh xi Iy alarm can xoé

[Return Parameters]

ER ercd Ma 16i (Error Codes)

[Error Codes]

E OK Két thuc binh thuong

E ID almid khong hop 1€ hay khong dugc su dung

E NOEXS Trinh xir 1y alarm duoc chi dinh trong almid khong ton tai
[Description]

- Huy bo thoi gian alarm ctia mot trinh xtr 1y alarm, dit n6 trong trang thai inactive. Néu né
dang & trong trang thai inactive thi ham nay s€ khong c6 anh hudng gi.
5.tk _ref _alm : Tham khdo trang thai trinh xtr 1y alarm
[C Language Interface]
ER ercd = tk_ref alm (ID almid, T RALM* pk_ralm);
[Parameters]
ID almid Alarm handler ID
T_RALM* pk_ralm Dia chi cia géi tthong tin vé trang thai trinh xu Iy cyclic
Chi tiét pk_ralm :

VP exinf Thong tin mo rong
RELTIM 1fttim  Thoi gian con lai cho t6i thoi gian ma trinh xtr Iy alarm bét dau
UINT almstat  Trang thai ctia alarm

(Nhiing tham s6 khac tity theo hién thuc c6 thém vao sau)

[Return Parameters]

ER ercd Mai 16
[Error Codes]
E OK Két thuc binh thuong
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E ID almid khong hop 1€ hay khong dugc su dung

E NOEXS Trinh xtr Iy alarm duoc chi dinh trong almid khong ton tai
E PAR Lbi tham s6 (dia chi cta goi tthong tin tra vé khong dung dugc)
[Description]

- Tham khao trang thai cua trinh xu 1y alarm 6 ID 1a almid, truyén trong cac thong s tra

vé state ciia alarm almstar, khoang thoi gian con lai cho téi khi trinh xir Iy bt dau, va
tthong tin m& rong (exinf).

- Nhitng tthong tin sau duoc tra vé trong almstat
almstat := (TCYC_STP | TCYC_STA)
TALM_STP Alarm ¢ trang thai inactive
TALM STA Alarm ¢ trang thai active

#define TALM_STP 0x00 // Alarm ¢ trang thai inactive
#define TALM_STA 0x01 // Alarm ¢ trang thai active

Néu trinh xtr 1y alarm tuwong tng khong ton tai, ma 16i E_ NOEXS duoc tra vé.

3. THU'C HANH
3.1 Cyclic handler

Ban hiy chay va cho biét chuong trinh sau 1am gi vé& lai so d6

#include <basic.h>
#include <tk/tkernel.h>
#include <stdio.h>

IMPORT void cychdr (VP) ;
ID cyctskid = -1;

ID taskidl = -1;

INT cnt;

/*******~k************************~k~k~k~k~k~k~k~k*************************
taskl wakeup every 10 seconds and display print
****************************************************************/
IMPORT void taskl (INT stacd, VP exinf)
{
ER ercd = 0;
SYSTIM systime;
INT count = *((INT *)exinf);

while (1)

{

printf ("sleep task now\n");

ercd = tk slp tsk(TMO FEVR);

if (ercd < 0)

{
printf ("tk slp tsk error = %x\n", ercd);
break;

}

ercd = tk get tim(&systime);

printf ("time hi = %d lo = %ul\n", systime.hi, systime.lo);
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printf ("This is task 1, going for 20 loop\n");

if (count++ >= 20)

{
printf ("20 loops over\n");
break;

}

printf ("count = %d\n", count);

}

printf ("exit and del task now\n");

ercd = tk _stp cyc(cyctskid);
if (ercd < 0)
{

printf ("tk stp cyc error = %x\n", ercd);
}

ercd = tk del cyc(cyctskid);

if (ercd < 0)

{

printf ("tk del cyc error = %x\n", ercd);
}

cyctskid = -1;

taskidl = -1;

ercd = tk get otm(&systime);

printf ("OS time hi = %d lo = %ul\n", systime.hi,

tk exd tsk();

systime.lo);

/‘k~k~k~k~k~k~k~k~k~k~k~k*‘k************‘k‘k****************************************

*khkAkkk KAk KkK kK

main

KA KR AR R AR A AR A AR A AR A AR A AR AR A A AR A AR A AR A AR A A A A A A A A A Ak A kA A Ak A Ak Ak Ak kA r kA h kK%

*********/
EXPORT ER main( INT ac, UB *av[]
{
T CCYC cyctsk;
T CTSK ctsk;
ER ercd = 0;
printf ("main: (ac=%d)\n", ac);
if (ac < 0)
{
if (cyctskid >= 0)
{
ercd = tk stp cyc(cyctskid);
ercd = tk del cyc(cyctskid);
cyctskid = -1;
}
if (taskidl >= 0)
{
tk ter tsk(taskidl);
tk del tsk(taskidl);
taskidl = -1;
}
goto ext;

}

cnt = 0;
ctsk.exinf = (VP) &cnt;

ctsk.tskatr = TA HLNG | TA RNGO;

)
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ctsk.task = taskl;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskidl = tk cre tsk(&ctsk);
printf ("tk cre tsk: (taskid = %d)\n", taskidl);
if (taskidl < E OK)
{
printf ("tk cre tsk error = %x\n", taskidl);
goto ext;

}

ercd = tk sta tsk(taskidl, 0);
if (ercd < 0)
{
printf ("tk sta tsk error %$x\n", ercd);
tk del tsk(taskidl);
taskidl = -1;
goto ext;

}

cyctsk.exinf = (VP)0x00000000;
cyctsk.cycatr = TA HLNG;
cyctsk.cychdr = cychdr;
cyctsk.cyctim = 1000;
cyctsk.cycphs = 0;

cyctskid = tk cre cyc(&cyctsk);
printf ("tk cre cyc: (cyctskid
if (cyctskid < E OK)

{

I~

%d)\n", cyctskid);

tk del tsk(taskidl);
taskidl = -1;
goto ext;

}

printf ("This is cychandler, going for 20 time\n");
ercd = tk sta cyc(cyctskid);
if (ercd < 0)
{
printf ("tk sta cyc error = %x\n", ercd);
ercd = tk del cyc(cyctskid);
tk del tsk(taskidl);

taskidl = -1;
cyctskid = -1;
}
/*end*/

ext:
printf ("main ended\n");
return 0;

/~k~k~k~k~k~k~k*‘k*‘k*‘k*‘k**********‘k‘k**************************************

taskl wakeup every 10 seconds and display print

~k****************~k~k~k~k~k~k~k~k~k~k~k~k~k**********************************/

IMPORT void cychdr (VP exinf)

ER ercd = 0;

ercd = tk wup tsk(taskidl);
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return;

3.2 Alarm handler

Doc hiéu va chay chuong trinh sau ddy

main | N =y taszkd '
|

create task 1 I Sleep Task - — - — Wakeup Task 1
start task 1

¥

¥ End
Create Alarm Handler

Start Alarm Handler

N
¥ ".:' ‘ras
End —| Start Alarm Handler

Stop Alarm Handler
Delete Alarm Handler
E =it and Delete Task

F 3

#include <basic.h>
#include <tk/tkernel.h>
#include <stdio.h>

#ifdef DEBUG

#include <util/tmonitor.h>
#endif

IMPORT void almhdr (VP) ;

ID almtskid = -1;
ID taskidl = -1;
INT cnt;

/**********‘k*‘k***********************~k~k*k**************************

taskl wakeup every 10 seconds and display print
**********~k~k**~k~k***************~k~k~k~k~k~k~k~k~k************************/
IMPORT void taskl (INT stacd, VP exinf)
{
ER ercd = 0;
SYSTIM systime;
INT count = * ((INT *)exinf);

while (1)

{

printf ("sleep task now\n");

ercd = tk slp tsk(TMO FEVR) ;

if (ercd < 0)

{
printf ("tk slp tsk error = $x\n", ercd);
break;

}
ercd = tk get tim(&systime);
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printf ("time hi = %d lo = %ul\n", systime.hi, systime.lo);
printf ("This is task 1, going for 20 loop\n");
if (count++ >= 20)
{
printf ("20 loops over\n");
break;
}
printf ("count = %d\n", count);
ercd = tk sta alm(almtskid, 1500);
if (ercd < 0)
{
printf ("tk sta alm error = $x\n", ercd);
break;
}
}

printf ("exit and del task now\n");

ercd = tk stp alm(almtskid);

if (ercd < 0)

{

printf ("tk stp cyc error = %x\n", ercd);
}

ercd = tk del alm(almtskid);

if (ercd < 0)

{

printf ("tk del cyc error = %x\n", ercd);
}

almtskid = -1;

taskidl = -1;

ercd = tk get otm(&systime);
printf ("OS time hi = %d lo = %ul\n", systime.hi, systime.lo);
tk exd tsk();

}

/‘k~k~k~k****************************************************************

**main
LR b I b b I b b I 2 eh I 2 b b b S Sh b 2 dh b b 2h Sh b 2 SR b b dh dh b b Sh b b 2h b b 2 Sh b 2R Sh I 2 Sh b 2 2 b 2h Sh b dh b b db dh b b 2 e
*/
EXPORT ER main( INT ac, UB *av([] )
{
T CALM almtsk;
T CTSK ctsk;
ER ercd = 0;

#ifdef DEBUG
tm monitor();
#endif
printf ("main: (ac=%d)\n", ac);

if (ac < 0)
{
if (almtskid >= 0)
{
ercd = tk stp alm(almtskid);
ercd = tk del alm(almtskid);
almtskid = -1;
}
if (taskidl >= 0)
{
tk ter tsk(taskidl);
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tk del tsk(taskidl);
taskidl = -1;

}

goto ext;

}

cnt = 5;
ctsk.exinf = (VP)&cnt;
ctsk.tskatr = TA HLNG | TA RNGO;
ctsk.task = taskl;
ctsk.itskpri = 80;
ctsk.stksz = 1024 * 4;
taskidl = tk cre tsk(&ctsk);
printf ("tk cre tsk: (taskid = %d)\n", taskidl);
if (taskidl < E_OK)
{
printf ("tk cre tsk error = %$x\n", taskidl);
goto ext;
}
ercd = tk _sta tsk(taskidl, 0);
if (ercd < 0)
{
printf ("tk sta tsk error %x\n", ercd);
tk del tsk(taskidl);
taskidl = -1;
goto ext;

}

almtsk.exinf = (VP)0x00000000;
almtsk.almatr = TA HLNG;
almtsk.almhdr = almhdr;
almtskid = tk cre alm(&almtsk);
printf ("tk cre almc: (almtskid = %d)\n", almtskid);
if (almtskid < E _OK)
{
tk del tsk(taskidl);
taskidl = -1;
goto ext;

}

printf ("This is alarm handler, going for 20 time\n");
ercd = tk sta alm(almtskid, 2000);
if (ercd < 0)
{
printf ("tk sta cyc error = $x\n", ercd);
ercd = tk del alm(almtskid);
ercd = tk del tsk(taskidl);

taskidl = -1;
almtskid = -1;
}
/*end*/

ext:
printf ("main ended\n");
return 0;

}

/***************************************k***k***********************
taskl wakeup every 10 seconds and display print
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*********************~k~k~k~k~k~k~k~k~k~k~k~k~k~k**~k~k~k~k***********************/
IMPORT void almhdr (VP exinf)
{

ER ercd = 0;

// printf ("tk wup tsk\n");

ercd = tk wup_ tsk(taskidl);

if (ercd <0)

{

// printf ("tk wup tsk error = %x\n", ercd);
}

return;
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BAI THU'C HANH SO 9

DEVICE MANAGERMENT va SCREEN DRIVER

1. MUC TIEU

Hiéu duoc cach ma hé théng quan 1y cac thiét bi va cach giao tiép v6i cac thiét bi nay
thong qua cac device driver.

Viét dugc mot chuong trinh don gian dé giao tiép thong qua screen.

2. LY THUYET

Sau ddy la nhirng gi' cAn lwu y khi sir dung cac ham quan 1y hé thong :

Theo nguyén tic, nhitng ham c6 tén tk_--- 1a ham SVC mé rong, nhimg ham con lai 1a
nhttng ham thu vién (bao gom ca nhitng ham inline) hay nhitng macro cua ngén ngir C.

Mot vai thu vién va macro goi ham SVC mo rong hay nhiing ham system call mét cach
gian tiep.

Nhitng mi 16i nhw E_PAR, E MACV, va E_ NOMEM s& khong dugc mo ta mic du luén
c6 kha nang xuat hién, ngoai trir mdt vai li do dat biét nao do.

Ngoai tror nhitng noi ¢6 cht y, ham SVC mé rong va nhitng ham thu vién cua T-
Kernel/SM khong thé duge goi tir mot Task-independent portion va trong khi dispatching
va interupt bi vo hi¢u. Tuy nhién, c6 mot vai gioi han phu thudc vao su hién thuc

(E CTX).

Ham SVC mo rong va nhirng ham thu vién ctua T-Kernel/SM khong thé duoc goi tir mot
murc bao vé thap hon ma tai d6 nhirg ham system call cua T-Kernel/OS c6 thé dugc goi
(thap hon TSVCLimit)(E_OACV).

2.1 Nhirng khai niém co’ ban

| Applications/Subsystems

Application nterface (Extended SV

e

Deviee Management Functions T-Ker ll.'l_.-"“:i M

—_

Devie driver mterface

Interface Layer
Logieal Layer Device Driver

" Bl Lo

i

Hinh 2.1 Nhiitng ham quan 1y thiét b

Device Name (UB* type)

MOi device name 1a mot chudi ki tu ¢6 chiéu dai 1én t6i 8 ki tu chira céc phan tr sau.
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#define L_DEVNM 8 /*chiéu dai tén thét bi*/
Type Tén cho biét loai thiét bi.
Nhirng ki tu tur ‘a’ dén ‘2’ va ‘A’ dén <Z’ c6 thé duoc st dung.
Unit Mot chit cai chi ra mot thiét bi vat 1y.
MOi unit duoc gan mot ki thu tir ‘a’ dén <z’ theo thir tu tir “a’.
Subunit Gom 1 dén 3 ki s6 cho biét mot thiét bi luan 1y.
MB&i subunit dugc gan mot sd tir 0 toi 254 theo thir tu bat dau tir 0.

Device name c6 dinh dang gdm type + unit + subunit. Mot vai thiét bi c6 thé khong c6 unit hay
subunit.

Mot tén chira type + unit dugc goi 1a tén mot thiét bi vat 1y. Mot tén chura type + unit + subunit
duogc goi 13 tén mot thiét bi luan 1y dé phan biét nd v6i tén mot thiét bi vat 1y. Néu khong ¢ subunit
thi tén thiét bi vat Iy va tén thiét bi luan 1y 12 gidng nhau. Thuét ngit “device name” chinh né c6 nghia
1a tén mot thiét bi luan 1y.

Mot subunit ndi chung thi tham khao dén mot phan ving ctia mot dia cimg, nhung ciing c6 thé
duoc st dung nhu 1a tén mat thiét bi luan 1y khac.

Vi du

had bia cing

hda0  Dia cung (phan ving 1)
fda Pia mém

rsa Cong nbi tiép

kpbd  Keyboard/poiting device

Device ID (ID type)

Bfmg cach dang ki, mot thiét bi (device d}river) voi T-Kernel/ SM,’ mot device ID (>0) C!u(_)'c gan
cho thict bi d6 (tén thict bi vat ly). ID cua thict bi ludn 1y chira ID thict bi vat 1y thém vao so subunit
(1 dén 255).

devid : ID ciia thiét bi tai phan ding ki
devid Thiét bi vat ly
devid +n+1  Subunit thi n (thiét bi luan 1y)

Vidu

had devid Entire hard disk
hdaO devid +1 st partition of hard disk
hdal devid + 2 2nd partition of hard disk

Device Attribute ( ATR type)

Nhitgn thudce tinh cia thiét bi dugc dinh nghia nhu sau dé phan loai thiét bi béng cac thudc tinh
cua chung.

TIIT IITT ITIT IIIT PRxx xxxx KKKK KKKK
16 bit cao 13 nhitng thudc tinh phy thudc thiét bj duge dinh nghia cho mdi thiét bi.
16 bit thap 1a nhitng thudc tinh chun dwoc dinh nghia nhu sau.
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#define TD_PROTECT 0x8000 /* P: write protection */
#define TD_REMOVABLE 0x4000 /* R: removable media */

#define TD_DEVKIND 0x00ff /* K: device/media kind */
#define TD_DEVTYPE 0x00f0 /* device type */

/* device type */
#define TDK_UNDEF  0x0000 /* undefined/unknown */
#define TDK_DISK 0x0010 /* disk device */

/* disk kind */
#define TDK_DISK_UNDEF 0x0010 /* miscellaneous disk */
#define TDK_DISK_RAM 0x0011  /* RAM disk (used as main memory) */
#define TDK_DISK_ROM 0x0012  /* ROM disk (used as main memory) */
#define TDK_DISK_FLA  0x0013 /* Flash ROM or other silicon disk */
#define TDK_DISK_FD 0x0014 /* floppy disk */
#define TDK_DISK_HD  0x0015 /* hard disk */
#define TDK_DISK_CDROM 0x0016 /* CD-ROM */

Hién tai thi khong c6 thiét bi nao ngoai dia dwoc dinh nghia. Nhitng thiét bi khac dugc gan 1a loai
khong xac dinh (TDK _UNDEEF).

Device Descriptor ( ID type )

Mot device descriptor (>Q) la mét dinh dgnh duoc st dung cho su truy cap mot thiét bi, duoc gan
boi T-Kernel/SM khi mét thiét bi dugc mo dé su dung.

Mot device descriptor phu thudc vao mot nhém resou. nhitng hanh vi st dung mot device
description c6 thé dugc thé hién chi bdi nhitng task thude cung nhém resource nhu device desriptor
dé. Ma 101 E_ OACYV dugc tra vé néu di€u trén bi vi pham.

Request ID ( ID type )

Khi ¢6 mdt yéu cau 10 dén mot thiét bi, mot ID yéu ciu (>0) duoc gén dé dinh danh yéu cau do.
ID nay c6 thé dugc str dung dé dgi IO hoan thanh.

Data Number ( INT type)

Data cta thiét bi dugc chi dinh bang mot data. Data dugc phan loai thanh data chi tiét thiét bi
(device-specific data) va data thudc tinh (attribute data).

Device-specific data : Data number > 0
Attribute data : Datanumber <0

Attribute data chi dinh driver hodc trang thai thiét bi dat duoc hoac ché do thiét dat, va nhitng
chirc nang dat biét, .v.v...

2.2 Interface trng dung

Nhirng ham sau day duoc cung cap nhu 1a nhitng ham interface ung dung, dugc goi nhu SVC mé
rong. Nhitng ham nay khong thé dugc goi tir mot Task-independent portion va trong khi dispatching
va interupt bi vo hiéu (E_CTX).

134



ID  tk_opn_dev (UB *devnm, UINT omode )
ER tk_cls_dev (ID dd, UINT option)
ID tk_rea_dev (ID dd, INT start, VP buf, INT size, TMO tmout )
ER tk_srea_dev (ID dd, INT start, VP buf, INT size, INT *asize )
ID tk_wri_dev (ID dd, INT start, VP buf, INT size, TMO tmout )
ER  tk_swri_dev (ID dd, INT start, VP buf, INT size, INT *asize )
ID tk_wai_dev (ID dd, ID reqid, INT *asize, ER *ioerr, TMO tmout )
INT tk_sus_dev (UINT mode)
INT tk_get_dev (ID devid, UB *devnm )
ID tk_ref_dev (UB *devnm, T_RDEV *rdev )
ID tk_oref _dev (ID dd, T_RDEV *rdev )
INT tk_Ist_ dev (T_LDEV *ldev, INT start, INT ndev )
INT tk_evt_dev (ID devid, INT evttyp, VP evtinf )

e ID tk _opn_dev (UB *devnm, UINT omode )

devnm Tén thiét bi
omode Ché do mo
ma tra vé Device descriptor hay 16i

Mé mot thiét bi co tén 13 devam v6i ché d6 1a omode, va chuén bi cho viée truy cap thiét bi

omode := (TD_READ | | TD_WRITE | | TD_UPDATE) | [TD_EXCL | |
TD_WEXCL] | [TD_NOLOCK]

#define TD_READ 0x0001 /* read only */

#define TD_WRITE 0x0002 /* write only */

#define TD_UPDATE 0x0003 /* read/write */

#define TD_EXCL 0x0100 /* exclusive */

#define TD_WEXCL 0x0200 /* exclusive write */

#define TD_NOLOCK 0x1000 /*lock (making resident) not necessary */
Khi TD_READ duoc thiét lap thi ham tk wri_dev () khong thé duoc st dung.
Khi TD WRITE duoc thiét 1ap thi ham tk_rea_dev () khong thé dugc st dung.
Khi TD_EXCL duoc thiét lap thi tit ca cac hanh vi mé dong thoi bi cAm.

Khi TD_WEXCL dugc thiét 1ap thi tat ca cac hanh vi mo ddng thoi (concurrent opening) trong
cheé dg ghi (TD_WRITE hay TD_UPDATE) bi cam.
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Concurrent Open Mode

Present Open Mode No exclogive mode  TD_WEXCL  TD_EECL
I W R W It W

No exclusive mode & | Y& Yes Yes Yes No No
W Yes Y= No No No No

TD_WEKCL B | Yes Ko Ye= No Noo No
W Yes Ko No No No No

TD_EXCL B | No No No No No No
Wl No No No No No No

R =TD READ

W =TD_ WRITE hay TD_UPDATE
Yes = c6 thé dugc mé

No = khong thé duoc md (E_BUSY)

E_BUSY Thiét bi dang ban (md doc quyén)
E_NOEXS Thiét bi khong ton tai
E_LIMIT S6 lwong mé vuot qua gidi han

Nhiing 18i khac c6 thé c6 do device driver tra vé
e ER tk_cls_dev (ID dd, UINT option)
dd Device descriptor
option Tuy chon dong
bong mot thiét bi c6 descriptor 1a dd. Néu c6 mot yéu cau vé thiét bi thi yéu cau do6 s& bi bo qua
va thiét bi s€ bi dong.
option := [TD_EJECT]
#define TD_EJECT  0x0001 /* eject media */

Néu thiét bi nhu nhau khong duge mo bdi mot task khac thi media sé dugc thdo ra. Trong truong
hop thiét bi khong thé thao madia thi yéu cau s€ bi bo qua.

E_ID dd khong hop 18
Nhimng 16i khac c¢6 thé c6 do device driver tra vé

e ID tk_rea_dev (ID dd, INT start, VP buf, INT size, TMO tmout )

dd Device descriptor

start Ving bét dau doc (> 0: Device-specific data, < 0: Attribute data)
buf Ving dém dé chua dir liéu doc

size Kich thuéc can doc

tmout Thoi gian timeout chip nhan yéu cau (ms)

return code Request ID hoic 16i
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Bét dau doc data chi tiét thiét bi hodc data thudc tinh tir thiét bi dugc chi dinh.Ham nay chi doc va
tra vé ma khong can phai doi cho viéc doc hoan thanh. Khéng gian dugc chi dinh trong buf khong
duoc mét cho t6i khi viéc doc hoan thanh. Viéc doi cho hanh vi doc hoan thanh dugc thuc hién bang
cach goi ham tk wai_dev.

Thoi gian cho hanh vi doc 1a khac nhau cho mdi thiét bi.

Trong truong hop doc data chi tiét thiét bi, mdi loai thiét bi s& quyét dinh start va size cho riéng
data d6. Vi data thudc tinh, start 1a moét chi s6 data thuodc tinh va size tinh béng byte. Data thudc tinh
duoc chi dinh sé dugc doc. Thong thuong thi kich thudc doc it nhét phai bfing voi kich thudce cua
data thudc tinh d6. Viéc doc nhiéu thudc tinh thi khong thé thuc hién dugc trong mdt hanh vi doc.
Khi size = 0, thi vi¢c doc thuc sy s€ khong thuc hién nhung kich thudc hién tai cua data s€ dugc kiém
tra.

Viéc c6 hay khong mot yéu cau méi duoc chip nhan trong khi qua trinh doc hay ghi chua két
thiic 1a phy thudc vao device driver. Néu yéu ciu méi khong duoc chip nhan thi nd s& duoc xép trong
hang doi, thoi gian timeout cho viée doi yéu cau dugce chip nhan dugc thiét 1ap trong fmout (co6 thé 1a
TMO_POL hay TMO_FEVR).

E_ID dd khong hop 1€ hoac chua dugc mo

E_OACV Ché d6 md khong hop 18 ( khong cho phép doc)
E_LIMIT S6 lwong yéu cau vuot quéa gisi han
E_ABORT Qua trinh bi bo qua

Nhimng 16i khac c¢6 thé c6 do device driver tra vé
e ID tk_srea_dev (ID dd, INT start, VP buf, INT size, INT *asize)
Poc ddng bd. Ham nay twong duong doan code sau.

ER tk_srea_dev(ID dd, INT start, VP buf, INT size, INT *asize )
{
ER er, ioer;
er = tk_rea_dev(dd, start, buf, size, TMO_FEVR);
if (er>0){
er = tk_wai_dev(dd, er, asize, &ioer, TMO_FEVR);
if (er >0) er =ioerr;
}

return er;

}
e ID tk _wri_dev (ID dd, INT start, VP buf, INT size, TMO tmout)

dd Device descriptor

start Ving bat dau ghi (> 0: Device-specific data, < 0: Attribute data)
buf Ving dém dé chua dit liéu can ghi

size Kich thudc can ghi

tmout Thoi gian timeout chap nhan yéu ciu (ms)
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return code Request ID hoic 16i

Bét dau ghi data chi tiét thiét bi hodc data thudc tinh tir thiét bi duoc chi dinh.Ham nay chi ghi va
tra vé ma khong can phal doi cho viéc ghi hoan thanh. Khong gian dugc chi dinh trong buf khong
duoc mét cho t6i khi viéc ghi hoan thanh. Viéc doi cho qua trinh ghi hoan thanh duoc thyc hién bang
cach goi ham tk wai_dev.

Thoi gian cho qua trinh ghi 1 khac nhau cho mdi thiét bi.

Trong trudong hopghi data chi tiét thiét bi, mdi loai thiét bi s& quyét dinh start va size cho riéng
data d6. Vi data thuoc tinh, start la mot chi s6 data thuodc tinh va size tinh béng byte. Data thudc tinh
dugc chi dinh s& dugc ghi. Thong thudng thi kich thude ghi it nhat phai bang véi kich thudc cua data
thudc tinh d6. Viéc ghi nhiéu thudc tinh thi khong thé thuc hién dugc trong mot qua trinh ghi . Khi
size = 0, thi vi¢c ghi thuc su s€ khong thuc hién nhung kich thudc hién tai cua data s€ dugc kiém tra.

Viéc c¢6 hay khong mot yéu cau méi duoc chdp nhan trong khi qua trinh doc hay ghi chua két
thac 13 phu thudc vao device driver. Néu yéu cau méi khong duoce chap nhan thi nd s& dugc xép trong
hang doi, thoi gian timeout cho viéc dogi yéu cau duogc chép nhén dugc thiét 1ap trong tmout (c6 thé 1a
TMO_POL hay TMO_FEVR).

E_ID dd khong hop 1€ hodc chua dugc mo

E_OACV Ché d6 mé khong hop 1¢ ( khong cho phép ghi )
E_LIMIT S6 lugng yéu cau vuot qué gidi han

E_ABORT Qua trinh bi bo qua

Nhitng 16i khéc c6 thé c6 do device driver tra vé
e ID tk_swri_dev (ID dd, INT start, VP buf, INT size, INT *asize)
Ghi dong bo. Ham nay tuong duong doan code sau.

ER tk_swri_dev(ID dd, INT start, VP buf, INT size, INT *asize )
{
ER er, ioer;
er = tk_wri_dev(dd, start, buf, size, TMO_FEVR);
if (er>0){
er = tk_wai_dev(dd, er, asize, &ioer, TMO_FEVR);
if (er > 0) er =ioert;

}

return er;
}
e ID tk_wai_dev (ID dd, ID reqid, INT *asize, ER *ioer, TMO tmout )
dd Device descriptor
reqid Request ID
asize Kich thudc doc hay ghi duoc
ioer Li IO tra vé
tmout Timeout (ms)
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return code Request ID dugc hoan thanh hodc 16i
Ham nay thuc hién viéc chd cho yéu cau regid cua thiét bi dd duoc thuc hién xong. Ham nay chi
c6 tdc dung cho nhiing yéu sau dang dugc xur 1y khi ham dugc goi, nhitng yéu cau ndy sinh sau khi
goi ham s€ khong duoc doi.
Khi ¢6 nhiéu yéu cau dugc xir Iy dbng thoi, thtr tw hoan thanh céc yéu cau khong nhét thiét phai
dung vé6i thir tw chung nay sinh nhung diéu nay la phu thudc vao thiét bi. Tuy nhién, qua trinh xtr ly

dugc dam bao thuc hién trong mot su lién tuc ma két qua thi phu hop véi thir tu cac yéu cau. Vi du
khi thuc hién viée doc tir mot dia, tha tu ¢6 thé thay d6i nhu sau.

Thu tu cac block duogc yéu caul 4325
Thur ty qua trinh x1r 1y 1 2345
Th tir trén ciing dé hiéu vi nhu vy viéc truy cp dia s& hiéu qua hon.

Thoi gian timeout duoc thiét 1ap trong tmout. Néu 16i timeout (E_TMOUT) dugc tra Ve,
tk_wai_dev phai duoc goi dé hoan thanh vi qua trinh xir 1y céc yéu cu van tiép tuc.

Khi regid > 0 va tmout = TMO_FEVR cung duoc thiét 1ap thi vi¢c doi s€ khong co timeout.

Néu két qua xtr 1y ¢6 151 ( 161 10,v.v...) thi mi 15i s& duoc tra vé trong ioer chir khong phai 1a két
quéa ctia ham nay. Ma tra vé clia ham dugc st dung cho nhiing 16i ma chinh viéc doi nay khong dugc
xt 1y hop 18. Khi 16i duoc truyén trong mi tra vé thi ioer khong c6 nghia. Néu 16i duogc tra ve,
tk_wai_dev phai dugc goi dé hoan thanh vi qué trinh xtr 1y cac yéu cau van tiép tuc.

Céc yéu cau trong reqid va qua trinh xtr 1y s& két thuc néu nhu c6 ngoai 1€ xay ra trong khi xu 1y,
diéu nay la tuy thudc vao device driver. Tuy nhién, khi regid = 0 cac yéu cau s¢ khong duge bo qua
ma dugc doi xur nhu 1a timeout. Trong truong hop nay E. ABORT dugc tra vé.

Nhiéu task khong thé cung doi sy hoan thanh ciia cling mot request ID tai mot thoi diém.

E_ID dd khong hop 1€ hoac chua dugc mo
reqid khong hop 18 hodc yéu cau cho dd

E_OBJ Co6 mot task khac dang doi cho regid

E_NOEXS Khéng ¢6 yéu ciu nao dugc thuc hién

E_TMOUT Timeout (qué trinh van tiép tuc)
E_ABORT Qua trinh bi bo qua
Nhimng 151 khéc c6 thé ¢6 do device driver tra vé
e INT tk _sus_dev (UINT mode)
mode Ché d6 treo
return code  S6 luong yéu cau vo hiéu treo hodc 15i

Thuq hién qua trinh dugc chi dinh trong mode, sau d6 gui $6 yéu cAu vo hiéu treo hay 16i trong
ma tra ve.
mode := ( (TD_SUSPEND | [TD_FORCE]) | | TD_DISSUS | | TD_ENASUS | |
TD_CHECK)
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#define TD_SUSPEND  0x0001 /* suspend */

#define TD_DISSUS 0x0002 /* disable suspension */

#define TD_ENASUS 0x0003 /* enable suspension */

#define TD_CHECK 0x0004 /* get suspend disable request count */
#define TD_FORCE 0x8000 /* forcibly suspend */

TD SUSPEND Lam treo
Néu trang thai treo bi vo hi¢u thi ma 16i E BUSY dugc tra ve.
TD_SUSPEND | TD_FORCE  Bit bugc treo
Lam treo ngay ca khi trang thai nay bi v6 hiéu.
TD_DISSUS Lam vo hién trang thai treo
TD_ENASUS Cho phép lam treo

Néu so0 luong yéu cau cho phép treo nhi€u hon s6 yéu cau vo hiéu treo thi s€ khong co
chuyén gi sy ra.

TD_CHECK Lay s6 yéu cau lam v hiéu trang thai treo

Qua trinh lam treo dugc thuc hién theo nhiing budce sau.

1. X 1y trude khi bét dau treo trong mdi subsystem
tk_evt_ssy(0, TSEVT_SUSPEND_BEGIN, 0, 0)

2. Qua trinh treo trong cac thiét bj khong dia

3. Qué trinh treo trong céc thiét b dia

4. Xir 1y sau khi treo trong mdi subsystem
tk_evt_ssy(0, TSEVIT_SUSPEND_DONIE, 0, 0)

5. SUSPEND bi vao trang thai treo
tk_set_pow(TPW_DOSUSPEND)

E BUSY Trang thai ttreo bi vo hi¢u

E QOVR Sb yéu cau vo hiéu treo vuot qua gidi han
e ID tk_get _dev (ID devid, UB *devnm)

devid Device ID

devnm Dia chi chua tén cua thiét bi

return code  Device ID cua thiét bj vat 1y hay ma 16i
Léy tén cua thiét bi dugc chi dinh trong devid va dat Kkét qua tra vé trong idevnm.

devid c6 thé 1a device ID cta thiét bi vat 1y hodc thiét bi luan 1y. devam can mot khong gian gdm
(L DEVNM + 1) byte hodc 16n hon.

E_NOEXS Thiét bi duoc chi dinh trong devid khong ton tai
e ID tk_ref_dev (UB *devnm, T_RDEYV *rdev)
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e ID tk_oref _dev (ID dd, T_RDEV *rdev )

devnm Device name
dd Device descriptor
rdev Device information

return code Device ID or error

typedef struct t_rdev {

ATR devatr; /* device attributes */

INT blksz; /* block size of device-specific data (-1: unknown) */

INT nsub; /* subunit count */

INT subno; /* 0: physical device: 1 to nsub: subunit number+1 */

/* Implementation-dependent information may be added beyond this point.*/
} T_RDEV;

Lay tthong tin cua thiét bi duoc chi dinh trong dennm hay dd va dat két qua trong rdev.
e INT tk_Ist_dev (T_LDEV *ldev, INT start, INT ndev)

ldev Location of registered device information (array)
start Starting number
ndev Number to acquire

return code Remaining device registration count or error

typedef struct t_ldev {

ATR devatr; /* device attributes */

INT blksz;, /* device-specific data block size (-1: unknown) */

INT nsub; /*subunits */

UB devnm[L_DEVNM]; /* physical device name */

/* Implementation-dependent information may be added beyond this point.*/
} T_LDEV;

Lay thong tin vé thiét bi duoc dang ky.
e INT tk evt_dev (ID devid, INT evttyp, VP evtinf)

devid ID cua thiét bj nhan su kién
evttyp Loai su kién
evtinf Tthong tin cho mdi loai su kién

return code Ma tra vé cua device driver hay 10i
Gui mot su kién dén thiét bi.
Nhing su kién y€u cau driver :

#define TDV_CARDEVT 1 /* PC Card event (see Card Manager) */
#define TDV_USBEVT 2 /* USB event (see USB Manager) */

E_NOEXS Thiét bi duoc chi dinh khong ton tai
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E_PAR Nhimng sy kién quan 1y thiét bi ndi (evttyp < 0) khong thé dugc chi
dinh.

2.2 Screen driver

Screen ¢6 ciu trac dir liéu duge to chirc nhu sau
/* SCREEN data number */

typedef enum {

/* common attribute */

DN_SCRSPEC = TDN_DISPSPEC, /* DEV_SPEC (R)*/
/* specific attributes: -100 to -199 for general purpose */
DN_SCRLIST =-100, /*TC[] ([R)*/

DN_SCRNO =-101, /*W (RW)*/
DN_SCRCOLOR =-102, /*COLOR[] (RW)*/
DN_SCRBMP =-103, /*BMP (R)*/

DN_SCRBRIGHT =-200, /*W (RW)*/
DN_SCRUPDFN =-300, /*FP  (R)*/
DN_SCRVFREQ =-301, /*W (RW)*/
DN_SCRADJUST =-302, /*ScrAdjust (RW)*/
DN_SCRDEVINFO =-303, /*ScrDevInfo (R)*/
DN_SCRMEMCLK =-304, /*W (RW)*/
DN_SCRUPDRECT =-305, /*RECT  (RW)*/
DN_SCRWRITE ~ =-306, /*- (W)*/

} ScrDataNo;

Tuy nhién, trén Sh7760 thi khong hd trg mot s6 thuoc tinh dit liéu sau

DN SCRNO (display mode ) setting

DN SCRBRIGHT (screen brightness)

DN SCRADJUST (monitor timing adjustment)

DN SCRVFREQ (monitor vertical synchronization frequency)
DN SCEMEMCLK( Video-RAM clock setting )

DN SCRWRITE (direct screen writing )

Do d6 chung ta s& chi tim hiéu nhimg thudc tinh dit liéu ma T-engine c6 hd tro ma thdi
DN_SCRSPEC : lay thong tin dic ta cua thiét bi (R)
data : DEV_SPEC devspec;

typedef struct {
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H attr; /* device attribute */
H planes; /* number of planes */
H pixbits; /* number of pixel bit (boarder/ effective) */
H hpixels; /* number of horizontal pixels */
H vpixels; /* number of vertical pixels */
H hres; /* horizontal resolution */
H vres; /* vertical resolution */
color[4]; /* color information */
H resv[6];
} DEV_SPEC;

DN_SCRLIST : 1iy thong tin vé cac ché do hién thi
data TC list[];

typedef UH TC; // Tron character code
typedef unsigned short UH; // s6 nguyén 16bit khong dau

Danh sach cac ché do hién thi c6 dinh dang sau
<demarcator><display mode><demarcator><display mode>........... <0>
<demarcator> dung dé tach roi cac ché do hién thi

<display mode> 1a mot chudi ki tu dé chi ra do phan giai , d0 sau cia mau sac,...vi du nhu chudi
sau “1024*768 256C”.

DN_SCRCOLOR : liy hoic thiét lap gia tri cia bang anh xa mau

data COLOR mapl[*]

Khi DEV_SPEC.attr.P = 0 thi khong c6 bang anh xa mau nao dugc str dung.
DN_SCRBMP : ldy thong tin vé khoang khong gian dé v& hinh cua thiét bi.
data BMP devbmp

Céu tric cia mét BMP duoc dinh nghia nhu sau
#define PLANES 1
typedef struct Bitmap {

UW  planes; /* number of planes  */
UH  pixbits; /* number of pixel bits  */
UH rowbytes; /* row bytes of a plane  */
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RECT bounds; /* coordinate specification */
UB  *baseaddr[PLANES]; /* base addresses */
} BMP;

devbmp.baseaddr[*] tré toi dia chi bd nhé cia cta ving anh dugc vé trén thiét bi.

Vung bd nho nay thi co thé duoc truy xut truc t1ep boi device primitive ( nhung khong thé duoc
truy xudt truc tiép tir img dung ) va ving nhé nay chi ton tai khi DEV_SPEC.attr.M = 1.

DN_SCRUPDRECT : cap nhat lai man hinh
data RECT r

CAu trac cua mot RECT duoc dinh nghia nhu sau

typedef struct point {

H X; /* horizontal coordinate */
H y; /* vertical coordinate */
} PNT;

typedef union rect {
struct _rect {
H left; /* left coordinate value */
H top; /* upper coordinate */
H right;  /* right coordinate value */
H

bottom; /* bottom coordinate value */

PNT lefttop;, /*left-top point */
PNT rightbot; /* right-bottom point */

}p
} RECT;

Chirc nang nay dung dé cap nhat man hinh ¢ dung vi tri c6 su thay d6i ma thoi .
Co ché hién thi mgt hinh anh lén trén screen
Dé v& bat ki mot hinh anh nao 18n trén man hinh thi ta phai c6 mdt mang dir liéu dé thiét 1ap mau
cho tirng pixel twong Gng.
Vi du dé hién thi mot ki ty bat ki thi ta phai v& ki tw d6 dudi dang cac pixel riéng 1é rdi dua vao
dé ma c6 mat dir liéu twong ung. Trong thu vién ma chiing ta dugc ho tro c6 dinh nghia san cach vé
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mot ki tw voi kich thude la 8x16 ( co nghia la 8 bit theo chiéu ngang va 16 bit theo chiéu rong).
Chung ta s€ lam 16 van dé trén bang cach hién thi mét ki ty A 1én man hinh véi kich thude 8x16.
Dir liéu twong trng cho bang gia tri bén dudi 1a

{ 0x00 , 0x10, 0x10 , 0x28 ,0x28 , 0x28 , 0x44 , 0x44 , 0x44 , 0x7c , 0x82 , 0x82 , 0x82, 0x82 ,
0x82, 0x00 } /* A */

Cot 1 2 3 4 5 6 7 8

Hang
1 0 0 0 0 0 0 0 0
2 0 0 0 1 0 0 0 0
3 0 0 0 1 0 0 0 0
4 0 0 1 0 1 0 0 0
5 0 0 1 0 1 0 0 0
6 0 0 1 0 1 0 0 0
7 0 1 0 0 0 1 0 0
8 0 1 0 0 0 1 0 0
9 0 1 0 0 0 1 0 0
10 0 1 1 1 1 1 0 0
11 1 0 0 0 0 0 1 0
12 1 0 0 0 0 0 1 0
13 1 0 0 0 0 0 1 0
14 1 0 0 0 0 0 1 0
15 1 0 0 0 0 0 1 0
16 0 0 0 0 0 0 0 0

Nhing vi tri ma tai do6 pixel c6 gia tri la 1 thi c6 nghia 1a tai diém dé s€ dugc vé bang mau duoc
chi dinh con nguoc lai thi n6 s€ c6 mau la mau cia mau nén

Vay chiung ta hién tai da co nhirng gi ???

Chung ta hi¢n tai chi c6 mot thu vién dd hoa hd tro sén véi tén 1a graphic.h, tuy nhién bén trong
chi dinh nghia mot s6 ham co ban nhu v& mau cho mot pixel, v& dudng thang, v& button, v& ki tu.
Do d6 néu mudn hién thi mot file.bmp hay c6 dudi mé rong nao do thi chi c6 mot cach d6 1a phai giai
nén file d6 ra roi lay giir liéu dé hién thi 1én trén man hinh ma théi. Va vi vdy ma moi hoat dong déu
phai do ngudi 1ap trinh ty quan 1y 14y.

3. THU'C HANH

Pau tién ching ta s€ lam quen vdi cac ham c¢o6 san trong graphic.h dé€ thay r6 cach hoat dong cua
screen.

Sau day la mot chuong trinh san can c6 va chi can thém mot s6 doan code vao dé thtr cac ham
theo y muon.

#include <tk/tkernel.h>
#include<stdio.h>
#include<string.h>
#include<stdlib.h>
#include"graphic.h"

EXPORT ER main( INT ac, UB *av([] )
{
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if (ac < 0) { /* in unload */
return E OK;
}

T CTSK ctsk; /* create task information */

/* task ID */
ID tskid;
/* create task */

ctsk.exinf = NULL; /* extend information */
ctsk.tskatr = TA HLNG | TA RNGO; /* task attribute */
ctsk.task = main task; /* task start address */
ctsk.itskpri = 80; /* task start priority */
ctsk.stksz = 1024 * 10; /* stack size */

tskid = tk _cre tsk( &ctsk ); /* create task */

if (tskid < E _OK) goto ext; /* fail to create task */

/* start task */
tk sta tsk(tskid, 0); /* start task */

/* exit */
ext:
return E OK;

LOCAL BMP devbmp;
LOCAL RECT r upd ;
LOCAL void init( void )
{
/* fill total screen in white */
fill rect( devbmp.bounds.c.left, devbmp.bounds.c.top,
devbmp.bounds.c.right, devbmp.bounds.c.bottom,
WHITE, &devbmp );
/*enter your code here to test some functions in the graphic.h */
/* update area is to be all */
r upd = devbmp.bounds;
}
EXPORT void main_ task( INT stacd, VP exinf )
{

UB devnm[8]; /* device name */

ID dds; /* device descriptor */
INT asiz; /* read/write size */
ER ercd; /* error code */

/* open SCREEN device */

strcpy ( devnm, "SCREEN" );

dds = tk opn dev( devnm, TD UPDATE ); /* open device in update mode */
if (dds < E_OK) goto ext; /* fail to open */

/* read device specific image area */
ercd = tk srea dev( dds, DN SCRBMP, &devbmp, sizeof (BMP), &asiz );
if (ercd < E OK || asiz != sizeof (BMP)) goto ext;

/* color map setting */
switch (devbmp.pixbits >> 8)
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{ /* bit count per 1 pixel */

case 8
ercd = tk swri dev( dds, DN SCRCOLOR, (VP)colormap, sizeof (colormap),
&asiz );
if (ercd < E OK || asiz != sizeof(colormap)) goto ext;
break;

}

/* init mainialize screen */
init () ;

/*v& combo box dugc dung cho phan bai tap */-------------—-

/*
TCompo box  test;
test.count = 4;
test.name = (char**)malloc (4 * sizeof (char*));

test.name[0]="Elementl";

test.name[l]="Element2";

test.name[2]="Element3";

test.name[3]="Elementd4";

test.width = 240;

test.height = 105;

init compo (&test);

combo_box (&test, 0,200, &devbmp) ;// 1/3 kich thuoc man hinh
*/

tk swri dev(dds, DN _SCRUPDRECT, &r upd, sizeof (RECT), &asiz);

/* close SCREEN device */
ercd = tk cls dev( dds, 0 );
if (ercd < E OK) goto ext; /* fail to close */

/* terminate and delete task */
ext:

tk exd tsk();
}

3.2 Bai tap dé nghi
Thyc hién qua trinh v& mgt combo_box c6 céc thudc tinh dugc dinh nghia nhu sau

typedef struct {
char** name; //mang chua cac chuoi ten
int count;//so thanh phan
int width;//do rong cla combo box
int height;//chieu cao ctua combo box
int flag;//ghi lai gia' tri dang duoc cho.n
int display;//so”' thu tu cua thanh phan dang duoc cho.n (1 or 2 or 3)
int color;//luu gia' tri mau hien thi
}TCombo box;

Néu sb thanh phan ctia combobox 14 16n hon 3 thi chi hién thi 3 thanh phan con cac thanh phan
con lai s€ bi che khuat di va chi dugc hién thi khi nguoi dung chon dén ( qua trinh xir Iy su kién s&
duoc hoc ¢ bai sau)

Sau day la cac ham c6 san

LOCAL void init compo (TCompo box * compobox)
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compobox->flag = 0;
compobox->display
compobox->color =0;

I~
o
~

Hiy hién thuc ham bén dudi véi x1, yl la toa dé bit dau dé vé combo box
LOCAL void combo box (TCompo box *compobox,int x1, int yl1,BMP *p bmp )

{

/* enter your code here */

}
Ghi chu

Vi bai tap nay s& duoc ding cho bai thi nghiém tiép theo nén sinh vién phai hoan thanh trudc khi
budc sang bai thi nghiém ke tiep
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BAI THU'C HANH SO 10
LOAD BITMAP, THIET BI KBPD
VA CAC HAM XU LY SU KIEN

1. MUC TIEU
e Hiéu duoc cach xu 1y cac su kién tir cac phim nhén va ctia man hinh

¢ Load mdt hinh 4nh don gian 1én trén man hinh

2. Li THUYET
2.1 Thiét bj kbpd (key board / pointing device)

KBPD driver duoc hién thuc tach roi khoi 10 driver that sy dé ma co kha ning hd tro cho nhiéu
loai keyboard va pointing device khac nhau. Do d6 ma KBPD driver s¢ khong phu thude tryc tiep
vao KB/PD device va khong thuc hi¢n qué trinh truy xuat 10.

Dievice Management [Event Management
processing recuest event notification
{rdv) {mbf)

| T

KBFD driver
(data) (command ) (command

f

(1mha)

( llrg | (fe)

} ¥
| Real IO driver (1) | | Real IO driver (2) | oo

(rdv)Rendezvous cho viéc chap nhan cac yéu cau xir Iy

(mbf) Message buffer cho viéc bao hi€¢u nhirng su kién xay ra
(mbx) Mail box cho viéc luu trit dir ligu

(flg) Co su kién dugce st dung véi cac yéu cau

Mot “real 1O driver” goi cac tac vu cua thiét bi KB/PD t6i mailbox cho KBPD ¢ mot dinh dang
co dinh . Céc thiét bi khac nhau s& goi cac tac vu nay téi cung mot mailbox . KBPD driver c6 thé géi
cac lénh tdéi “real IO driver” bang cach stir dung cd sy kién va n€u nhu ¢ day c6 nhiéu 1O driver thi
cac 1énh nay s€ dugc goi cho tat ca cac driver do.

Dic ta T-Engine cho phép viéc két ndi 2 hay nhiéu keyboard khac nhau va sir dung chiing cling
mot lac.
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e MJi loai keyboard s& c6 mot KeyTab tuong tng véi nod. Néu cé nhidu keyboard nhung
cung mot loai thi ching s€ dugc anh xa cting mot loai KeyTab.

e KeyTab dugc dung dé anh xa cac phim nhan trén keyboard va tao ra céc key-top code

twong Ung.

e KeyMap chira cic mau bit ma twong timg & ché do ON hay OFF tiy thudc véao key-top
code dugc sinh ra boi keyboard cong v6i KeyTopOfs. Nhitng key-top code cong voi
offset s& dugc ghi nhan nhu nhiing su kién goi t61 phan mém bén trén.

KeyTopOfsl —= [+

HieyTabl— Code KeyMap

+ FevTop —t

KB2 l
KeyTopOfs2— [+

Sau day la dac ta cho kppd

/* KBPD attribute data number */

typedef enum {

DN_KPEVENT =

DN_KPINPUT =-100,
DN_KPSTAT =-101,
DN_KEYMAP =-102,
DN_KEYTAB =-103,
DN_KEYMODE  =-104,
DN_PDMODE =-105,
DN_PDRANGE =-106,
DN_PDSIM =-107,
DN_PDSIMINH  =-108,
DN_KEYID =-109,

DN_KPMETABUT =-110,

o I‘CL'}'T:-I h2+—- Code

v IevTop

TDN_EVENT, /* message buffer fot event notification
data: ID RW */

/* mail box for input data: IDR */

/* KB/PD status data: KPstat RW */
/* key map data: KeyMap R */

/* key table data: KeyTab RW */

/* key behavior mode data: KeyModeRW */

/* PD behavior mode data: PdMode
RW*/

/* range data: PdRange RW */

/* PD simulation data: W RW */

/* temporarily disabled PD simulation
data: BOOL RW */

/* key board ID data: UW RW */
/* mata key/button status
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data: MetaBut[2] W*/

DN _KEYDEF_S =-200, /* keyboard definition 1 (-200 to -327) */
DN_KEYDEF_E = -327, /* data: KeyDef RW */
DN _KEYDEF2 S =-400, /* keyboard definition 2 (-400 to -527) */
DN_KEYDEF2_E =-527 /*data: KeyDef RW */

} KPDataNo;

Tuy nhién , ching ta chi quan tdm té1 thudc tinh DN KEYMAP va DN PDRANGE cua
KBPD vi chung can thiét cho tng dung cua chung ta. Con cac thudc tinh con lai s€ dugc tim hiéu
thém tuy theo s& thich ctia nguoi hoc.

DN_KEYMAP
Data KeyMap
#define KEYMAX 256
typedef UBKeyMap[KEYMAX/8]
KeyMap luu gitr trang thai hién thoi cua cac phim trén keyboard.

Khi mot phim duoc nhan thi key-top code bit twong tmg (tir 0 dén 255) s& duoc thiét 1ap 1 1 con
khi mot phim khong duoc nhan thi bit s& duoc x6a vé 0. Néu c6 2 hay nhiéu keyboard cung loai duoc
két ndi thi cac phim nhan s& c¢6 cing mot key-top code gidng nhau (sau khi da cong véi KeyTopOfs)
néu dugc nhan cung luc va sé roi vao trang thai khong xac dinh.

Do do khi can thiét dé xir 1y cac sy kién ctia ban phim thi ta can phai cdp nhat trang thai cua céac
phim nhan d€ xac dinh xem phim nao da dugc nhan roi s€ c6 ham xu Iy twong tng.

Sau day 1a mot s6 scancode duoc dinh nghia san cho cic nit nhan trén T-Engine

#define SW1_1 Ox6c /*Center button - left*/
#define SW1_2 0x6b /*Center button - right*/
#define SW1_3 0x69 /*Center button - up*/
#define SW1_4 Ox6a /*Center button - down*/
#define SW1_50x6d  /*Center button - enter*/

#define SW2 Ox6e /*Left button */
#define SW3 Ox6f /*Right button*/
DN_PDRANGE
typedef struct {
H Xmax; /* X coordinate maximum */
H ymax; /*Y coordinate maximum */
} PdRange;

Xéc dinh pham vi xur Iy cua Pointing Device .

151



Pé xir Iy cac thao tac ctia ban phim thi ta ding KeyMap dé theo ddi cac trang thai cua cac phim,
trong khi d6 thi dé xir Iy Pointing Device thi ching ta s& bat nhitng su kién duoc goi vé tir thiét bi
nay.

Pinh nghia cho ki€u dir li¢u cua sy ki¢n nhu sau :

typedef struct {
4 type; /*eventtype */
uw time; /* event rise time */
PNT pos; /* PD position when event is sent */
EVDATA  data; /*specific data of event */
UW stat; /* mata key/PD button status */
} EVENT;
type : loai su kién dugc goi vé, c6 tAt ca 1a 16 loai su kién
/*
* event type
*/

#define EV_NULL 0 /*null event  */

#define EV_BUTDWN /* button down */
#define EV_BUTUP /*buttonup ¥/
#define EV_KEYDWN /*key down */
#define EV_KEYUP /*keyup ¥/

#define EV_AUTKEY 5 /* automatic key repeat*/
#define EV_DEVICE 6 /* device event */
#define EV_RSV 7 /* reserved */

#define EV_APPL1 8 /* application event #1*/
#define EV_APPL2 9  /*application event #2 */
#define EV_APPL3 10  /* application event #3 */
#define EV_APPL4 11  /* application event #4 */
#define EV_APPL5 12 /* application event #5 */
#define EV_APPL6 13 /*application event #6 */
#define EV_APPL7 14  /* application event #7 */
#define EV_APPL8 15 /*application event #8 */

MBoi loai su kién thi c6 mot “mask” tuong (mg dé cho phép loai su kién d6 co thé dugc thuc thi

O N =
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Event Tyvpe No. Type Mask

EV_IULL 0

EV_BUTDWN 1 EM_BUTDWN  (0x0001)

EV_BUTUP 2 EM_BUTUP  (0x0002)

EV_KEYDWN 3 EM_KEYDWN  ((x0004)

EV_KEYUP 4 EM_KEYUP  (0x000%)

EV_AUTKEY 5 EM_AUTKEY (0x0010)

EV_DEVICE 6 EM_DEVICE (0x0020)

EV_RSV 7 EM_RSV (0x0040)  (reserved)
EV_APPL1 8 EM_APPL1  (0x0080)

EV_APPL8 15 EM_APPL8  ((xd000)

Tuy nhién, ¢ day cling dinh nghia thém 2 loai mask dac biét nita do 1a :
EM_NULL 0x0000
EM_ALL  Ox7fff

time : dung dé chi ra khoang thoi gian ma sy kién nay xay ra. Gid tri ndy duoc dung dé chi ra thir
tu gitra cac sy ki¢n va khoang cach gitra cac su kién ma thoi ma khong dung dé chi ra thoi gian tuyét
doi. Bon vi thoi gian ¢ day dugc tinh bang mili gidy

pos :la vi tri ma tai d6 sy kién nay dugc xay ra

typedef struct point {

H X; /* horizontal coordinate */
H y; /* vertical coordinate */
} PTN;

data - dit 1iéu ctia mét su kién cu thé va no phu thude vao kiéu su kién
typedef union {
struct { /* EV_KEYUP,EV_KEYDWN,EV_AUTKEY */
UH keytop; /*keytopcode */
TC code; /*character code */
) key;
struct { /* EV_DEVICE */
H kind; /* device event type(DE_xxx)*/
H devno;  /* device number  */
} dev;
W info; /* other data for event */
} EVDATA,;
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stat : 12 mot mau bit no chi ra trang thdi clia cac button trén Pointing Device hay clia mot meta-
key. Mot mau bit ¢6 gia tri 1a 0 nghia la né duoc giai phong (OFF) con néu c6 gia tri la 1 thi c6 nghia
la n6 dang dugc nhan (ON)

#define ES_BUT 0x00000001 /* PD main button */
#define ES_BUT2 0x00000002 /* PD sub-button */
#define = ES_ALPH 0x00000004 /* english lock key  */
#define ES_KANA 0x00000008 /* Katakana lock key  */
#define  ES_LSHFT 0x00000010 /* left shift key  */

#define =~ ES_RSHFT  0x00000020 /* right shift key */
#define ES_EXT 0x00000040 /* extension key */
#define ES_CMD 0x00000080 /* command key */
#define ES_LLSHFT  0x00000100 /* left shift simple lock */
#define ES_LRSHFT  0x00000200 /* right shift simple lock */
#define ES_LEXT 0x00000400 /* extended simple lock */
#define = ES_LCMD 0x00000800 /* command simple lock */
#define ES_TLSHFT  0x00001000 /* left shift temporary shift */
#define  ES_TRSHFT 0x00002000 /* right shift temporary shift */
#define = ES_TEXT 0x00004000 /* extended temporary shift */
#define ES_TCMD 0x00008000 /* command temporary shift */
#define  ES_HAN 0x00010000 /* half width key */
#define ES_KBSEL 0x00020000 /* select keyboard  */
#define ES_NODSP  0x00200000 /* pointer unvisible */
#define  ES_PDSIM 0x00C00000 /* PD simulation */

O day chiing ta chi can biét duoc gia tri cia ES BUT la du rdi
2.2 Load mét hinh anh bitmap

Pé thyc hién qua trinh load bat ¢t mét file anh nao 1én trén T-Engine thi chiing ta budc phai hiéu
rd cau truc cua file d6 dé co thé thuc hién qua trinh doc file va lay dir liéu can hién thi 1€n trén man

hinh

G101 thiéu : Dinh dang file .bmp la mdt chuan file anh cia Window 3.0 va cho mot file
DIB(device independent bipmap) vé sau. Mot anh BMP ¢6 thé c6 2 mau trang den (1 bit trén
1 pixel) hodc t6i 24 bit trén 1 pixel (16.7 triéu mau). N6 cé thé duge nén nhung rat it khi duoc
st dung trong thuc té va khong dugc dé cap ¢ day.

Céu truc cua file. bmp : M3i file BMP bao gom 3 hoic 4 phan nhy hinh bén, phan dau tién la
header cua file, tiép theo la header cua anh bitmap (thong tin), néu anh duoc danh chi s6 mau
thi tiép theo 12 mot bang mau mau va cudi cing va ndi dung mau tig bit ctia bic anh. Vi tri

dir liéu ciia anh duoc chira trong header file, va nhiing thong tin nhu d6 rong , cao, s mau..
dugc chtra trong ndi dung cta header anh.

o Header file: Header cua file bao gdm céc trudng sau ddy :

typedef struct {

char bfTypel[2]; /* Ludn 1la ‘BM’ d& dinh nghia 1a file BMP */
unsigned char bfSize[4]; /* Kich thudc ctha file bing byte*/
unsigned char bfReservedl[2]; /* ludn 1la 0 */

unsigned char bfReserved2[2]; /* ludn la 0 */
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unsigned char bfOffBits[4]; /* Bd doi dén vung dit 1iéu cua anh
*/
} bmfh;
bJ dai cta vung header file 1a 14 byte.

o Header anh : Bao gdm nhiing truong sau day
typedef struct {

unsigned char biSize([4]; /*Kich thudc cua vung struct nay : 40%*/
unsigned char biWidth[4]; /*Chiéu rdéng */

unsigned char biHeight[4]; /*Chiéu cao */

unsigned char biPlanes([2]; /* Sb plane */

unsigned char biBitCount[2]; /* S& bit trén mdt pixel */

unsigned char stuffl[1l6];
/*bao gém : loai nén (4byte),kich thudéc anh (4), dé phén gidi theo
chiéu ngang (4) ,doc(4) */

unsigned char biClrUsed[4]; /* sb luong mau st dung */
unsigned char biClrImportant[4]; /* 86 luong mau quan trong voi
anh */
} bmih;

Do dai ciia phan nay 1 40 byte.

o Anh 24 bit mau : Dit lidu quan trong trong viéc doc file nay chinh 1a anh 24 bit mau.
Trong truong hop nay ving dit liéu ctia 4nh s& nam ngay sau ving header anh, tirc 1a
khong c6 bang mau. Mdi pixel s& duoc biéu dién boi 3 byte twong g véi blue, green,
red theo thir tu.

o Bang mau: Néubmih.biClrUsed <> 0 dung ngay sau vung header anh s¢ 1a bang
mau bao gom bmih.biClrUsed phan tir, moi phan tir ¢6 cau tric sau :

typedef struct {
unsigned char rgbBlue; /*xanh da troi*/
unsigned char rgbGreen; /* Xanh 14 */
unsigned char rgbRed; /* Phan d& */
unsigned char rgbReserved; /*0 */

} rgbquad;

Ngay sau bang mau s¢€ la dir liéu cua anh. Trong trudong hop nay, mdi pixel duge biéu dién baoi
mot byte chinh 1a chi s6 mau trong bang mau.
3. THUC HANH
3.1 Thiét bi kbpd

V6i bai thi nghiém 9, ching ta da v& dugc 1 compobox, bay gio' chung ta s€ thuc hién phan xir 1y
v6i cac phim nhan

e DOWN
e UP
e ENTER

Khi m¢t phim dugc nhén thi ta s& thé hién su thay ddi béng cach vé& lai mot combobox mai. Diéu
quan trong la sau khi v€ lai cac hinh anh nay chung ta phai cap nhat lai gia tri cua hinh anh.

Chuong trinh cta ching ta gdbm c6 mot task chinh, task d6 s& kiém tra sy thay d6i cta cac phim
nhan , khi c¢6 bat ki su thay doi nao trén cadc phim nhan thi s€ goi mdt function dé thuc hién vi¢c cap
nhat sy thay doi do.
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main_task
LOCAL BMP devbmp;

LOCAL RECT r upd, rectl, rect2, rect3;
INT PrevKeyStat;

LOCAL int map base[5]1={2,3,4,5,6}; //cadc mau dé vé& khi mdét thanh phan

dugc chon
EXPORT void main_ task( INT stacd, VP exinf )
{

UB devnm[8]; /* device name */

ID dds, ddb; /* device descriptor */
PdRange range; /* screen range */

INT asiz; /* read/write size */
ER ercd; /* error code */

/* open SCREEN device */
strcpy ( devnm, "SCREEN" );

dds = tk opn dev( devnm, TD UPDATE ); /* open device in update
mode */
if (dds < E _OK) goto ext; /* fail to open */

/* read device specific image area */

ercd = tk srea dev( dds, DN SCRBMP, &devbmp, sizeof (BMP), &asiz

);
if (ercd < E OK || asiz != sizeof (BMP)) goto ext;

/* color map setting */
switch (devbmp.pixbits >> 8) { /* bit count per 1 pixel */
case 8
ercd = tk _swri dev( dds, DN SCRCOLOR, (VP)colormap,
sizeof (colormap), &asiz );
if (ercd < E OK || asiz != sizeof(colormap)) goto ext;
break;
}
/* open kbpd device */
strcpy( devnm, "kbpd" );
ddb = tk opn dev( devnm, TD UPDATE );/* open device */
if (ddb < E OK) goto ext; /* fail to open */

/* write PD range */

range.xmax = devbmp.bounds.c.right;

range.ymax = devbmp.bounds.c.bottom;

ercd = tk swri dev( ddb, DN PDRANGE, &range, sizeof (PdRange),
&asiz );

if (ercd < E OK || asiz != sizeof(PdRange)) goto ext;

/* init mainialize screen */

init () ;

tk swri dev(dds, DN _SCRUPDRECT, &r upd, sizeof (RECT), &asiz);
PrevKeyStat = 0;

/* khoi dong gia tri cho combobox */

Tcombo box test;

test.count = 4;

test.name = (char**)malloc (4 * sizeof (char*));
test.name[0]="Elementl";
test.name[l]="Element2";
test.name[2]="Element3";
test.name[3]="Element4d";

test.width = 240;
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test.height = 105;
init combo (&test);
/* ve combobox */
combo_box (&test, 0,200, &devbmp) ;// 1/3 kich thuoc man hinh

/* event loop */
for(exit flag = 0; l!exit flag; ) {
keyproc ( ddb, &test,0,200,dds); // kiem tra xem co' phim nao duoc
nhan hay khong?
// va tuong Ung vdi né ta cé thé vé lai man hinh
/* update screen */
if (r upd.c.left < r upd.c.right && r upd.c.top < r upd.c.bottom)
tk swri dev(dds, DN _SCRUPDRECT, &r upd, sizeof (RECT), &asiz);
tk dly tsk(10);
}

/* close kbpd device */
ercd = tk cls dev( ddb, 0 );
if (ercd < E _OK) goto ext; /* fail to close */

/* close SCREEN device */
ercd = tk cls dev( dds, 0 );
if (ercd < E _OK) goto ext; /* fail to close */

/* terminate and delete task */

tk exd tsk();

// old keycode
#define O SWl1l 1 Ox8c
#define O SW1 2 0x8b
#define O SW1 3 0x89
#define O SW1 4 Ox8a
#define O SWl1l 5 Oxlc
#define O KEY UP O SWl 3
#define O KEY DOWN O SW1l 4
#define O KEY ENTER O SW1 5
// new keycode
#define SW1 1 Ox6c
#define SW1 2 0Ox6b
#define SW1 3 0x69
#define SW1 4 Ox6a
#define SW1 5 0x6d
#define KEY UP  SW1 3
#define KEY DOWN SW1 4
#define KEY ENTER SW1 5
EXPORT void keyproc( int dd ,Tcombo box * combobox, int x1, int yl)
{
UB KeyMap [KEYMAX/8];
INT asiz, ercd, keystat;

#defineKeyOn (n) (KeyMapl[(n) >> 3] & (0x80 >> ((n) & 7)))

/* read current key status */
ercd = tk srea dev( dd, DN _KEYMAP, KeyMap, KEYMAX/8, &asiz );
if (ercd < E OK || asiz != KEYMAX/8) return;
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/* test for button press */
keystat = 0;
/* save current key status */

if (KeyOn (KEY ENTER) || KeyOn (O _KEY ENTER)) keystat |= Ox1; /*
Enter */

if (KeyOn (KEY DOWN) || KeyOn (O KEY DOWN)) keystat |= 0x2; /* Down
*/

if (KeyOn (KEY UP) || KeyOn (O _KEY UP)) keystat |= 0Ox4; /* Up */

/* button handling: Handle it if it is pressed in this time and
not pressed in last time */

if ((keystat & Oxl) && ! (PrevKeyStat & O0x1)) key enter(); /*
Enter */

else if ((keystat & 0x2) && ! (PrevKeyStat & 0x2))
select keydown (combobox,x1,yl,dds);/* keydown */

else 1if ((keystat & 0x4) && ! (PrevKeyStat & 0x4))
select keyup (combobox,x1l,yl,dds); /* keyup */

/* save current key status */
PrevKeyStat = keystat;
}
EXPORT void key enter()
{
exit flag = 1; // thoat ra khoi chuong trinh
fill rect( devbmp.bounds.c.left, devbmp.bounds.c.top,
devbmp.bounds.c.right, devbmp.bounds.c.bottom,
WHITE, &devbmp )

}
EXPORT void select keydown (Tcombo box * combobox,int x1,int yl1)
{
combobox->flag = (combobox->flag + 1) % combobox->count;
//xac dinh thanh phan duoc cho.n
if (combobox->display!=2) combobox->display = combobox->display+1l;
combo box (combobox, x1,yl, &devbmp) ;
}
EXPORT void select keyup (Tcombo box * combobox, int x1, int yl)
{
if (combobox->flag == 0) combobox->flag = combobox->count -1;
else combobox->flag = combobox->flag -1;
if (combobox->display!=0) combobox->display = combobox->display-1;
combo box (combobox, x1,yl, &devbmp) ;

LOCAL void combo box (Tcombo box *combobox,int x1, int yl,BMP *p bmp )
{

int vitrimau = rand()%5;

while (vitrimau==combobox->color) vitrimau = rand()%5;

combobox->color = vitrimau;

int color = map base[vitrimau];

int sttl,stt2,stt3; //vi tri cua ca'c thanh phan trong combobox se~
duoc hien thi

if (combobox->count <= 0) return;

int width of e = 0;//kich thuoc cua 1 phan tu

int vitritext X = (int) (combobox->width/3);
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if (combobox->count >= 3)

{

width of e = (int) (combobox->height/3);
int vitritext= (width of e - 16)/2;

//----ve thanh phan thu 0-----
rectl.c.left = x1;
rectl.c.right = xl+combobox->width;

rectl.c.top = yl+2;
rectl.c.bottom= yl+ width of e;

//===== ve thanh phan thu 1-----
rect2.c.left = x1;
rect2.c.right = xl+combobox->width;

rect2.c.top = yl+ width of e + 2;
rect2.c.bottom= yl+ width of e * 2 ;

[/ ===== ve thanh phan thu 2------
rect3.c.left = x1;

rect3.c.right = xl+combobox->width;
rect3.c.top = yl+ width of e*2 + 2;
rect3.c.bottom= yl+ combobox->height-2 ;
J/mmmm

e

if (combobox->display == 0)

{
sttl=combobox->flag;//thanh phan thu 0
stt2=(combobox->flag +1 ) % combobox->count;
stt3=(combobox->flag +2 ) % combobox->count;

fill rect( rectl.c.left,
rectl.c.top, rectl.c.right, rectl.c.bottom,color, p bmp );
draw_text ( combobox->name[sttl],rectl.c.left + vitritext X ,
rectl.c.top + vitritext,255,p bmp );
fill rect( rect2.c.left,
rect2.c.top, rect2.c.right, rect2.c.bottom,0, p bmp );
draw_text ( combobox->name[stt2],rect2.c.left + vitritext X ,
rect2.c.top + vitritext,255,p bmp );
fill rect( rect3.c.left,
rect3.c.top, rect3.c.right, rect3.c.bottom,0, p bmp );
draw_text ( combobox->name[stt3],rect3.c.left + vitritext X ,
rect3.c.top + vitritext,255,p bmp );
}
else if (combobox->display == 1)
{
sttl = combobox->flag -1;
stt2 = combobox->flag;//thanh phan thu 1
stt3 (combobox->flag +1 ) % combobox->count; //thanh phan

thu 2
if (sttl < 0 ) sttl = sttl + combobox->count;

fill rect( rectl.c.left,
rectl.c.top,rectl.c.right, rectl.c.bottom,0, p bmp );

draw text ( combobox->name[sttl],rectl.c.left + vitritext X ,
rectl.c.top + vitritext,255,p bmp );

fill rect( rect2.c.left,
rect2.c.top,rect2.c.right, rect2.c.bottom,color, p bmp );
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draw_text ( combobox->name[stt2],rect2.c.left + vitritext X ,
rect2.c.top + vitritext,255,p bmp );
fill rect( rect3.c.left,
rect3.c.top,rect3.c.right, rect3.c.bottom,0, p bmp );
draw_text ( combobox->name[stt3],rect3.c.left + vitritext X ,
rect3.c.top + vitritext,255,p bmp );
}
else if (combobox->display == 2)
{
sttl = combobox->flag -2;
stt2 = combobox->flag -1;
stt3 = combobox->flag ;
if (sttl <0 ) sttl = sttl + combobox->count;
if (stt2 <0 ) stt2 = stt2 + combobox->count;
fill rect( rectl.c.left,
rectl.c.top,rectl.c.right, rectl.c.bottom,0, p bmp );
draw_text ( combobox->name[sttl],rectl.c.left + vitritext X ,
rectl.c.top + vitritext,255,p bmp );
fill rect( rect2.c.left,
rect2.c.top, rect2.c.right, rect2.c.bottom,0, p bmp );
draw_text ( combobox->name[stt2],rect2.c.left + vitritext X ,
rect2.c.top + vitritext,255,p bmp );
fill rect( rect3.c.left,
rect3.c.top, rect3.c.right, rect3.c.bottom,color, p bmp );
draw_text ( combobox->name[stt3],rect3.c.left + vitritext X ,
rect3.c.top + vitritext,255,p bmp );

[/ ) =——mmm ve duong ngan cach giua cac thanh phan
[/ )= ve duong bat ki
fill rect( rectl.c.left, rectl.c.top-2,rectl.c.right,rectl.c.top
4, p_bmp );
fill rect( rectl.c.left, rectl.c.bottom,rectl.c.right,rect2.c.top
4, p bmp );
fill rect( rect2.c.left, rect2.c.bottom,rect2.c.right,rect3.c.top
14y p_bmp )7
fill rect( rect3.c.left,
rect3.c.bottom, rect3.c.right, rect3.c.bottom+2 ,4, p bmp );
fill rect( rectl.c.left, rectl.c.top -2,rectl.c.left
+2,rect3.c.bottom +2 ,4, p bmp );
fill rect( rectl.c.right -2, rectl.c.top -
2,rectl.c.right, rect3.c.bottom +2 ,4, p bmp );
}
// hdy hién thyc thém phédn néu nhu & combo box c6 it hon 3 thanh phan

}
3.2 Load bitmap
Vi qua trinh doc file bitmap phurc tap do d6 ¢ day chi thuc hién qua trinh load thir mét file anh Ién
man hinh ma thoi.
Sau day la source code cho cac ham doc va load bitmap .Cong viéc con lai cua cac ban 1a hay
dung cac ham nay dé load mot file anh bat ki 1én trén man hinh.

---------------- Céc dinh nghia
typedef struct {
char bfTypel2];
unsigned char bfSize[4];
unsigned char bfReservedl[2];
unsigned char bfReserved2([2];
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unsigned char bfOffBits[4];
} bmfh;

typedef struct {
unsigned char biSize[4];
unsigned char biWidth[4];
unsigned char biHeight[4];
unsigned char biPlanes[2];
unsigned char biBitCount[2];
unsigned char stuffl[1l6];
unsigned char biClrUsed[4];
unsigned char biClrImportant([4];

} bmih;

——————————— C4dc ham doc file va load hinh bitmap -----———---------——-

EXPORT unsigned long ** pixels(O = NULL;
EXPORT int h=0;

EXPORT int w=0;

EXPORT ID bmp tid = -1;

LOCAL RECT r ext, r next, r pic;

LOCAL BMP devbmp;

LOCAL RECT r upd;

LOCAL int charArray2Int (unsigned char * b, int s, int f)
{

int ret = 0;

int i;

int shift = 0;

for (1 = s; 1 <=
ret = ret | ((b
shift += 8;

£, i++) |
[1] & Oxff) << shift);

}

return ret;

}

EXPORT unsigned long ** read BMP(char* file name,int *h,int *w)
{
unsigned long ** pixels = NULL;
FILE * Dbfile;
bfile = fopen(file name, "r");
if (bfile == NULL) {
fprintf (stderr, "Unable to open specified file: %s\n",
file name);
fprintf (stderr, "Errno: %d, errstring: %s\n", errno,
strerror (errno)) ;
Kfree (pixels) ;return NULL;
}

bmfh * hdr = (bmfh *)Kmalloc (sizeof (bmfh)):;
fprintf (stderr, "sizeof (bmfh) = %d\n", sizeof (bmfh));

// Read BMP
int nread;
nread = fread(hdr, 1, sizeof (bmfh), bfile);
if (nread != sizeof (bmfh)) {
fprintf (stderr, "Unable to read hdr, returned %d (%s)\n",
nread, strerror(errno));
Kfree (pixels) ;return NULL;
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}
int size;
int offset;

size = charArray2Int (hdr->bfSize, 0, 3);
offset = charArray2Int (hdr->bfOffBits, 0, 3);
fprintf (stderr, "Type: %c%c, Size: %d, Offset: %d\n",
hdr->bfType[0], hdr->bfType[l], size, offset);
bmih * info = (bmih *)Kmalloc (sizeof (bmih));
nread = fread(info, 1, sizeof (bmih), bfile);
if (nread != sizeof (bmih)) {
fprintf (stderr, "Unable to read info, returned %d (%s)\n",
nread, strerror(errno));
Kfree (pixels) ;return NULL;
}
int biSize;
int height;
int width;
int bitsInPixel;
int biClrUsed;
biSize = charArray2Int (info->biSize, 0, 3);
height = charArray2Int (info->biHeight, 0, 3);
width = charArray2Int (info->biWidth, 0, 3);
bitsInPixel = charArray2Int (info->biBitCount, 0, 1);
biClrUsed = charArray2Int (info->biClrUsed, 0, 3);
fprintf (stderr,
"Size: %d, Width: %d, Height: %d, BitCount: %d, ClrUsed:
biSize, width, height, bitsInPixel, biClrUsed);
int i, 37
unsigned long * rgbColorTable = NULL;
if (bitsInPixel < 24) {
if (biClrUsed == 0) {
biClrUsed = 1 << bitsInPixel;
}
rgbColorTable = (unsigned long *)Kmalloc (biClrUsed *
sizeof (int));
for (1 = 0; 1 < biClrUsed; i++) {
nread = fread (& (rgbColorTable[i]), 4, bfile);

//fprintf (stderr,

rgbColorTable[i]);
}

}
if (bitsInPixel
fprintf (stderr,

= 24 && bitsInPixel

1,
"rgbcolor[%d] = %8.81x\n", i,

I=8) {
"Unsupported bit size of %d\n",

Kfree (pixels) ;return NULL;

}

int bytesPerPixel
int bytesPerRow =
bytesPerRow =

((bytesPerRow >> 2)
bytesPerRow -

int pad =

pixels =

)i

= bitsInPixel / 8;
width * bytesPerPixel;

(bytesPerRow & 0x3) *?

+ 1) << 2 bytesPerRow;
(width * bytesPerPixel);

(unsigned long **)Kmalloc (height * sizeof (unsigned

unsigned char pixelbytes[4];

%d\n",

bitsInPixel) ;

long
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for (1 = 0; i < height; i++) {
// Start by Kmallocing the memory for a row

pixels[i] = (unsigned long *)Kmalloc (width * sizeof (unsigned

long));
for (3 = 0; j < width; Jj++) {
nread = fread(pixelbytes, 1, bytesPerPixel, bfile);
if (nread !'= bytesPerPixel) {

fprintf (stderr, "Unable to read pixel bytes, returned %d (%s)\n",

nread, strerror(errno));
Kfree (pixels) ;return NULL;
}

if (bytesPerPixel == 3) ({
pixels[i][J] = (unsigned long)charArray2Int (pixelbytes, O,

}

else {

if (pixelbytes[0] >= biClrUsed) {
fprintf (stderr, "pixel color index out of range: %d at
(%d, %d) \n",
pixelbytes[0], i, J);
Kfree (pixels) ;return NULL;
}
pixels[i][]j] = rgbColorTable[pixelbytes[0]];
}
}

// Read the pad bytes that word align the row of pixels

nread = fread(pixelbytes, 1, pad, bfile);
}
*w=width;
*h=height;
return pixels;

}
EXPORT void show BMP (unsigned long ** pixels,int x,int y,int
height,int width)
{
if (height>r upd.c.bottom) // exceed the range
height = r upd.c.bottom ;
if (width>r upd.c.right) // exceed the range
width = r upd.c.right ;
int 1,37
if (pixels!=NULL)
{
for (i=0; i<height;i++)
{
for (j=x;j<width+x; j++)
{
int c=pixels[i][j-x];
draw (j,height+y-1i, ¢, &devbmp) ;

r upd.c.left=x;

r upd.c.right = x+width;

r upd.c.top=y;

r upd.c.bottom = y+height;

2);
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Hay viét mot ham main.c dé thuc hién qué trinh doc bitmap 10i load file anh d6 1én man hinh.
Dung cac ham da duogc cung cap san bén trén.
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