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A Technique of Reusable and Reliable Device Driver
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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

difficuit to be used. Accordingly, this paper presents a new approach to develop embedded device drivers which are kinds of embedded

systern 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. Qur 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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<?xml version="1,0" encoding="suc-kr"?>
<xsd:scherna xmins:ixsd="hitp://www, w3,0rg/2001 /XMLSchema™>
<xsdisimpleType name="accessType™>
<xsd:restriction base="xsd:string">
<xsd:epumeration value="ReadOnly />
<xsd:enumeration value="WriteOnly"/>
<xsd:enumeration value="ReadWrite"/>
</xsdirestriction>
</«xsdisimpleType>
<xsd:simpleType name="nameType">
<xsdirestriction base="xsd:string™>
<xsd:pattern value="[A~Za-2_}[A~Za~-20~-9_1~/>
</#sdirestriction>
</xsdisimpleType>
<xsd:simpleType name="addressType">
<xsdirestriction base="xsd:string"™>
<xsd:pattern value="0x[0-8A-Fa-f1{8}"/>
</xsd:restriction>
</xsd:simpleType>
<xsd:group name="MemoryMapping”>
<xsd:sequence>
<xsd:element name="reference” type="nameType"/>
<xsd:element name="access” type="access Type'/>
<xsdielement name="address” type="address Type"/>
</xsd:sequence>
</%sdigroup>
<xsd:complexType name="DeviceDriverMapping™>
<xsd:sequence>
<xsd:element name="DeviceName"” minOccurs="1" maxOccurs="1" type="nameType"/>
<xsd:group ref="MemaryMapping” minOccurs="0" maxOccurs="unbounded”/>
</usd:sequence=
</xsd:complexType>
<wsd:complexType name="Systeminfo™>
<xsd:all>
<xsd:element name="DeviceMapping” type="DeviceDriverMapping” minOccurs="0" maxOccurs="1"/>
</wsd:alt>
</xsd:complexType>
<xsd:element name="EmbeddedSystem" type="SystemiInfo"/>
</xsd:schema>

(2 3) YUHITI= Al2R FEE {18 XML 27(0}
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< Device Driver Generator i

Device Description

Device Name | LED_DEVICE_DRIVER
:LED_DRIVER

: fdevice_driverftemplatefled_driver_template

Davice Driver Name
j Driver Template
Memory Infarmation  : fdwvier_driverfmemory_info/LDS2000

| Load Template || Load Mem. Infqu GENERATE! ]
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$[DeviceName]$
LED_DEVICE_ERIVER

$[oriverHame]$
LED_DRIVER

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

$[MemoryReferences]$
GLED_DEVICE_ADDRESS@

$[InitializeModule]$

int error;

if ((major = register_chrdeu(®, DEVICE_NAME, &led_fops)) < 0) {
printk(“error : initialize failed");
return major;

major aumber = %dén",

}
printk(“initialized : major);

$[Interfacelefine]$
struct file_sperations led_fops = {

open + $81ed_openss,
release : $$led_release$$,
write : $$led_write$$,

¥

$[1ed_nemory_mapping]$[][int]
led_ptr = ioremap{(unsigned int)@LED_DEVICE_ADDRESSE,({unsigned int)(1624));
return 0;

(J% 5) YE32F #8{E LED ClH0|A =2folH
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<vxml version="1.0" encoding="UTF-8"?>
<EmbeddedSystem xmins xsi="http:// www, w3, org/2001 /XMLSchema-instance”
wsi:noMNarmespaceSchemalocation="EmbeddedSystem, xsd™>
<SystemName>LDS2000</SystemName=
<DeviceMapping>
<DeviceName>LED_DEVICE_DRIVER </DeviceName>
<reference>LED_DEVICE_ADDRESS </reference>
<access>ReadWrite</access>
<address> 0x08000008</address>
</DeviceMapping>
<{/EmbeddedSystemn>

(2! 6) LDS2000€ 2(& AMCI= A2 HE2

<?7aml version="1.0" encoding="UTF-8"7>
<EmbeddedSystem xmins xsi="http://www, w3, 0rg/2001/XMLSchema-instance”
xsi:noMamespaceSchemalocation="EmbeddedSystem, xsd™>
<SystemName>X_Hyper2558</SystemMName>
<DeviceMapping>
<DeviceMame>_ED_DEVICE_DRIVER </DeviceName>
<reference> LED.DEYICE_ADDRESS </reference>
<access>ReadWrite</access>
<address> 0x08300000</address>
</DeviceMapping>
</EmbeddedSystem>
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rrFE
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#include <linux/Kernel.h>
#include <linux/module.h>
#include <linux/fs.h>

#define DEVICE_NAME “LED_DEVICE_DRIVER™

static int LED_open(struct inode ~incde,struct file =filp);
static int LED_release{struct inode sinode,struct file =filp);
static ssize_t LED_write(struct file =filp,const char «buffer,size_t length,loff_t »offset);

int init_module(void)
{

int error;

if ((major = register_chrdeu(0, DEVICE_NANE, &led_fops)) < 8) {
printk(“error : initialize failed");
return major;

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

struct file_operations led_fops = {
open : led_open,
release : led_release,
write : led_write,

¥

int LED_menory_mapping()
{

LED_PTR = ioremap({(unsigned int)0x08380000,(unsigned int)(1024));
return 0;
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