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Abstract

In recent years, the number of embedded software
has grown rapidly because embedded software has been
considered as the key factor to enhance the
competitiveness of products in information technology
industry. However, embedded software is tightly
coupled with hardware and operating system kernels
and often lacks of structure, which makes embedded
software complicated and difficult to understand,
analyze, and test. As a result, it is extremely difficult to
derive test cases systematically or to provide adequate
test coverage for embedded software so as to improve
its quality and reliability. In this paper, we propose a
test model to support structural analysis and testing
for embedded software. Specifically, the test model
captures the software/hardware interface artifacts and
control structures of embedded program. It can
facilitate the understanding of embedded software and
the derivation of test cases. In addition, a tool is
developed to automate the construction of proposed
model and to support test execution in order to reduce
the effort required for testing embedded software.

Keyword—Embedded software, Software testing,
Structural testing
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//05 interface example

static void _exit cs8900 cleanup (void) {
int ret;
£58900_t *priv = (cs8900_t *) cs8900 dev.priv;
if ( priv-schar devnum) {

ret = unregister chrdev(priv->char_devnum, L

1
release_mem_reglon(cs8900_dev.base_addr,16);
unregLster_netdev(&cs8900_dev);
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1 //HwW interface example
2 //initialized NAND Flash
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4void init nand (void) {
B NFCONF = OxfS830;
[5] reset_nand();
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2static void cs8900 receive (struct net_device *dev) {

3 csBY00_t *priv = (csBY0O0 t *] dev-=priv;

4 struct sk_buff *skb;

s uls status, length;

(5]

7 status = cs8900_read (dewv,PP_RxStatus);

8 length = cs8900 read (dev,PP RxlLength):

=]

10 if [t (status & RxOK)) {

11 priv-=stats.rx_errors++;

12 if ((status & (Runt | Extradata)))

13 priv-=stats.rx_length_errors++;

14 if ((status & CRCerror))

15 AP priv-=stats.rx_crc_errors++;

16 return;

17 T

18

19 if ((skb = dev_alloc_skb (length + 4)) == NULL &&

20 flgpoth-*— A ) = MAX LENGTH J {

21 priv-=stats.rx_dropped++;

22 return; OS
23 T

24

25 |skb->dev = dev;

26 skb_reserve (skh,>J; |

27 cs8500_Trame_read ldev,skb, Lengthl;

28 skb-=protocol = eth_type_trans (skb,dev);

29 MEetiT_rx (SKDJ;

30

31 dev-=last_rx = jiffies;

32 priv-=stats.rx_packets++;

33 priv-=stats.rx_bytes += length;

34}

=]

36 static inline ul5 cs8900_read (struct net_device *dev,uls reg) {
37 outw [(reg,dev-=hase_addr + PP_aAddress);

38 return [inw (dev->base_addr + PP_Data));

39}

40

41 static inline void cs8900_frame_read (struct net_device *dev,
42 struct sk_buff #skb,uls length) {
43 insw (dev-=base_addr,skb_put (skb,lengthl, (length + 1) s 2);
44}
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#include
<linux/netdevice.h>

#include
<linux/skbuff.n>
#include
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voids
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#include
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