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Development of a System to Visualize Computer Network Behavior
for Learning to Associate LAN Construction Skills with TCP/IP
Theory, Based on Virtual Environment Software

YUicHIRO TATEIWA,t TAKAMI YASUDA' and SHIGEKI Y OKOI

Lectures for training network administrators are being given in many universities and many
vocational schools. It is important for beginners at network management to not only master
both LAN construction skills and TCP/IP theory, but also to comprechend the relationship
between them. Although current major teaching materials are excellent for mastering these
two fields, they are not appropriate for comprehending the relations between them. There-
fore, we have developed a system that can visualize the behavior of networks constructed by
learners on one PC freely and virtually, in order to associate their behaviors with TCP/IP
theory. Because one learner can learn with just one PC using virtual networks, learning
with this system places a lighter burden on learners than learning with an actual network.
We have implemented this system by applying the virtual environment software “User-mode
Linux.” The evaluation, bagsed on results from 12 undergraduate and graduate university
students studying informatics, indicates that our system satisfactorily supports learning via

its functions. Some problems remained, however, with the user interfaces.
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. void Run{char **bootparam) {

openpty (4pfd, &cfd, NULL, NULL, NULL);
pid = fork();

setsid();
joctl{cfd, TIOCSCTTY, 0);

1
2
3
4:
5: ifi{pid == 0} {
6
7
8 close (pfd):

9: dup2 (c£d,0);
10: dup2 (cfd, 1)/
11z dup2 (cfd,2);
12: close (cfd):
13:

14: execvp (bootparam{0],bootparam) ;
15: exit (1)

16: }

17: close(cfd);

18: 1}

19:

20: void Input{char *command) {
21: write (pfd, command, strlen{comwandj)};
22: 1}

23:

24: void Output (char *result){
25: char buf {MAX BUFF];

26: pollfd ufds{1);

27:

282 ufds{0].fd = pfd;

29: uwfds{0].events = POLLIN;
30: ufds (0] .revents = 0;

31:

32: while(poll(ufds, 1, TIME_OUT) > 0){

33y int len = read(pfd, buf, sizeof(buf));
34: if{len > O)

35: strncat (result, buf, len}):

36: }

37 %
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Fig. 4 An example of source code for operating UML by

using a pseudo terminal.
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1: struct timeval tvp;

2: do gettimeofday(stvp);

3: printk(KERN DEBUG * VNK_ %s%0101d%061d, 5s¥n”,
4 ~ WNK_DEV_QUEUE_XMIT,

B tvp. Lv_sec,

6 tvp.ty_usec,

! skb->id);

®6 UML gLz —Ax-— KO
Fig. 6 An example of source code added to UML.
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