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A Technique of Reusable and Reliable Device Driver
Development For Embedded-Linux System

T

Jaehyun Choi” - Woojin Lee™ - Kiwon Chon

ABSTRACT

According to the development of embedded systems, they are used in various fields. However, the productivity and the quality of
embedded systems are not acceptable because of the hardware environment-oriented development. Severalworks has proposed new
techniques using a formal specification method or complex template, but due to high complexity and low flexibility of the method, it is
difficult to be used. Accordingly, this paper presents a new approach to develop embedded device drivers which are kinds of embedded
system software. In our approach. we define a light device driver template for ensuring high flexibility and productivity and generate the
device driver by incorporating with embedded system information represented by XML. By using XML, we consider the design phase in
device driver development process for the quality of the driver. Our approach, improves the reusability of embedded device driver and
finally, it will improve productivity and quality of embedded system.

Key Words : Embedded System, Reuse, Device Driver, Template
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ar2 Aolgrtt Ao sEset uaglol EdME RT-UMLY 22 U3 dolz AAd oA
Aejdrt, A5 AHAEHEE s,
$[Funcl$largument] | o A&, tuloj2x majolHe) 7]5& F3s}7) g D= ol = ~dl ApE a3 =
freturn] A2 Bres Fola) sld A, (17 3% fuit= Asg RS #3 XML £
gold gl Fze ANME $SFuncs$ 3 27)wtolth,
92l 3 AAEE 482 Qure Asd 4R 9% XML 279 Embedded

System H|I1& FE ¢
Hale 93t ARE zTEst ot
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tuto] & Tajoluje] AATNAL
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gholy] A //DDGE 2l8) EAH 7 Jurs
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{}—74{5}0] wA g v RE
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Aol XML 2A7]ulel
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<reference> LED_ADDRESS_REF </reference>

dee gEAe due e A9 FA%] A
A g,
<access> ReadWrite </access>

wel AgH A4 tiube] 2 Ltougl S Fa 5
A oy duos Azd Fue, duhs Aagel  EhA
WA dEe gu AsdFRE g3 s Al
k%‘l |
. W2
2YMICIS AIAS B
<reference>
-8 ‘ <access>
caloiy WE PO
(Template) Lutol 4 =2i0lH 441(DDG) (Source Code)
<address>
(3% 2) CjHlo|A =2tolH2] MY

Zgle] Yoy viwe] FFapel HA gslts A
zdlo] o F2Z gAEy] 8l AR
OXFF4EL0359F 20 1671+ Felel 4ufel= ®717)
AH4- At} <address >0x08300000</address>

Tumb versions"t 07 encoding="euc -k
drschema xminsixsd="htp://www, w3, arg/2001/XMLSchema”>
<xsdisimple Type name="accessType™>
<mad: restnctmru base="wad:string™>
value="ReadOnly"/>
d enumeration value="WriteDnly"/>
dienumeration value="ReadWrite />

rrestriction >
<fusdizimpleType>
<wed'simpleType name="nameType >
<wsdiestriction base="wsd:istring™>
<wsdipattern walue="{A-Za-z_J[A-Za-20-9_1~"¢>
direstriction >
impleTypes>

“addressType™>
wsdistring™>

<xsdirestriction b
4 0= [0-94-Fa-1{8}"/>

Twadipattern v
<Frsdirestriction>
</wsdisimple Type:
<wsd!group name="MemoryMapping™>
<wsdisequence>
<xsdielement name="reference” 1
<wsd elernent name="access’ ty
element name="address” 1,

e="nameType />
ccessType />
addressType’/>

d:aroup>

<q<sd complexType name="DeviceDrivertMapping”™>
<wsdisequence>

element name="DeviceName" romndicrure="

{fusd sequence=
<xsdiomplexTypes=
<wsd:icomplexType name="Systeminfo™>
<wsdiall:

<fxsdrall
</usdicaomplex Type>
<wsdielernent narme="EmbeddedSystern” type="Systeminfo”/>
</wzdischema

(3% 3) gHci= Al2H FH=E

" rpaOccurs="1" type="nameType />
d:group ret="Memorytapping” rrinOceurs="0 maxDccurs="unbounded’/ >

d:element name="DeviceMapping” type="DeviceDriverMapping” minCeours="0" maxdoc urs="1"/7»

98t XML ~7|0F
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K

£ Device Driver Generator

=101 x|

Device Description -

Device Name LED_DEVICE_DRIVER

Device Driver Name : LED _DRIVER
Driver Template : fdevice_driverftemplatelled_driver_template

Memory Information  : idrvier_driverimemory_info/LDS2000

LuadTemnIam | Lo

Mem. info

GENERATE!

(8! 4) ClHto|2 =zjol MA7(9] ARRA} QlE{mo|A

(1% 5)& H2Eo AHEgE LED tjupo]a Zato]n €
F5le] dfolnk WA, diif tfule]xo] o] E3 o]y
o5& Aosta vy FxAet 2738 ¥4 2 LED #
Ag A WEre oy §+5 Fstn 9ok LED #AS
Az vy el A= oA Ao b #FEAE AleH
slewl of ¢85 Fabe] duits Al~® el LED #X
oA Aol HHE AestAY dd FAE ZUEy &=
el F45 TEIHAA ALET 4 9lA "

(I3 59 dE3e Agdte AdEE dud= Zu9
Corebell AF2] LDS2000[1013 Hybus A X-Hyper256B [11]
9] LED dufo]a =elolnlE AAlsldt) o] TAolA Agg

YT = Alxage] dg Aue (2" 6) 2 (2g 73 2o

$[DeviceName]$
LED_DEVICE_DRIVER

$[DriverHame]$
LED_DRIVER

$[HeaderFiles]$
<linux/kernel.h>
<linux/module.h>
<linux/modversions.h>

$[HemoryReferences]$
@LED_DEVICE_ADDRESS@

$[InitializeModule]$

int error;

if ((major = register chrdey(®, DEVICE_NAME, &led_fops)} < @) {
printk("error : initialize failed");
return major;

printk(“initialized : major number = %d#n", major);

$[InterfaceDefine]$

struct file_operations led_fops = {
open 1 $81ed_opends,
release : $$led_release$§,
wite : $$led_write$$,

${1ed_memory_mappingj$[][int]
led_ptr = ioremap((unsigned int)@LED_DEVICE_ADDRESS@,{unsigned int)(1024));
return 8;

(38 5) HiEslez EFHE LED ClHlojA =2j0|H

2ldeg 1Es 2lsATIE AHICIZ ClHolA

SetOIH R 71 1089

Turnt version="1,10" encodin >
EmbeddedSystem xmins xsi="hitp:/ www, w3, arg/2001/%MLSchema-instance”
wainoMamespaceSchemalocation="EmbeddedSystem, xsd™>
<SystemMame> LDS2000</SystemMName>
<DeviceMapping>
<DeviceMarne> LED_DEYICE_DRIVER</DeviceName>
<reference> LED_DEVICE_ADDRESS </reference>
<access>ReadWrite </access>
<address>0:08000008< /address>
</DeviceMapping>
</EmbeddedSyztem>

ol

(38 6) LDS20008 £ITH HIC|= AlAH H&

r

Tl version="1 01 encoding="UTF-§"?
<EmbeddedSystem zmins ="hitp i/ wwewe, w3, 0rg,/2001 /XMLSchema-instance”
wsinoMamespaceSchemalocatinn="EmbeddedSystem. xsd™>
<Systemiame>X_Hyper2558 </SystemMarne>
<DeviceMapping>
<DeviceMame> LED_DEVICE_DRIVER </DeviceName>
<reference> LED_DEVICE_ADDRESS </references
<access>RBeadWrite </access>
<address> 0x08300000</address>
</DeviceMapping>
</EmbeddedSystern)

(3% 7) X-Hyper205BE 98t HIC|= Ala8 M
HZ83 Ao] vRe] JRE o]&ste] AYAH Tirlolx
Sefel) A2~ FTE CoreBell 1LDS20003 Hybus X-
Hyper255Beli A A5k 7tzte] Az~ 7opdee] o& #A
3d @ 5 Zzhe] A" gajslo] & LEDO 3
2akE A4S s (28 8)€ Hybus X-Hyper
25580l ojs) A" A Fo9 dReln (¥ 9F (I
g 10w AHE 22FHEE A3 AR LED fufo] ~ 9
léz }E 04‘?‘:11 AT

#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/Fs.h>

#define DEVICE_NAME "LED_DEUICE_DRIVER"

static int LED_open(struct inode »inode,struct file =filp);
static int LED_release(struct inode *inode,struct file »filp);
static ssize_t LED write(struct file »filp,censt char =buffer,size_t length,loff_t »offset);

int init_module(void)
{
int error;
if ((major = register_chrdev(®, DEVICE_NAWE, &led_fops)) < 0) {
printk(“error : initialize failed");
return major;

H
printk(“initialized : major number = ¥d#n™, major);

1

struct file operations led_fops = <

open = led_open,
release : led release,
write : led_write,

int LED_memory_mapping()
{

LED_PTR = ioremap((unsigned int)@x88388000, (unsigned int)(1024));
return 8;
4

(D" 8) Mysl rjsloj~ =aloj a4 RS

(2% 9) Corebell LDS20002) LED St
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