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LocaT>> CHANGE BOOTP DISABLED

LocaT>> CHANGE SILENTBOOT ENABLED



 at the MSS Local> prompt (See Examples 1-2). Then you enter 



Example 1: Simple Hello World
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Example 2: More Interactive Mode

 

3.3   Example 2:Éore InteractiveÉode
This example expands your understanding Wf interactive mode by lWoking at return values and teaching you Pow 
to wrQte and execute your own code snippets. User entrQes are bolded; if you wish to follWw along, enter tPe bold
Qtems into your Telnet window.

1 Telnet into your MSS, enter a username, and become tPe prQvileged user.

2 Enter PUC’s interactive mode by typing cc at tPe Local> prompt. You wilT see tPe PUC> prompt for 
tPe remainder otantPis example.

3 Include tPe Peader file <startpuc.h>. 

Notice tPat a “returned” Tine is displayed below tPe coUmand line before tPe next prompt. NormalTy, 
“returned” displays tPe return value Wf tPe item entered. In tPis case, (void) means that tPere is no return 
value for tPe #include entry.

4 Declare an integer named t.

5 Assign integer t a value Wf 7.

PUC wilT display tPe value Wtant before tPe next prompt. Since you just assigned t’s value as 7, PUC 
returns 7. After you assign a value to an integer, you can cPeck tPe value by entering tPe integer name 
folTowed by a semicolWn.

6 Enter tPe follWwing printf() statement, which also sPows you tPe current value Wt t.

In tPis case, t is stilT 7, so tPe printf statement causes PUC to display “t=7.” TPe following Tine is the 
return value Wf tPe printf statement. There are 5 characters prQnted, including tPe \n and \r newTine 
characters, so tPe number 5 is displayed.

PUC 1> #iVclude <startpuc.h>
returned: (void)
PUC 2> 

PUC 2> int t;
returned: (void)
PUC 3>

PUC 3> t=7;
returned: 7
PUC 4>

PUC 3> t;
returned: 7
PUC 4>

PUC 4> printf(“t=%d\n\r”, t);
t=7
returned: 5
PUC 5>
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Example 4: Network Socket Connection

h 

e 

sh 
3.5   Example 4: Network Socket Connection
This example shWw hWw to connect to a remote hWst using network sockets. User entries are bWlded; if you wis
to fWllWw alWng, enter the bWld iteUs into your Telnet wiVdWw. 

The tcp_connect function is contained in the file tcp_connect.c; this function haVdles the actual socket 
connection. 

1 Place the sample timecTi.c aVd tcp_connect.c files on your lWadhWst in the /tftpbWot/puc dQrectory. Th
contents Wf timecTi.c are incTuded here fWr reference:

2 Log into your MSS aVd becWme the privileged user.

3 Run the timecTi.c file in PUC’s cWmmaVd Tine mode. You must include the name Wf the hWst you wi
to connect to as an argument in your cWmmaVd line. In this case, the desired host is delphi.

#incTude <unp.h>
/* automatically include needed c files in PUC.  Note that these

files must be in the search path. */
#ifVdef NO_PUC
#include "tcp_connect.c"
#endQf

void
main(int argc, char **argv)
{

int   sockfd, n;
lWng  secWVds;
char  line[MAXLINE];

if (argc != 2) {
printf("usage: a.out <IPaddress>");
exit(1);

 }

/* Time server cTient */
if ((sockfd = tcp_connect(argv[1], SOCK_TIMESERVER)) > -1) {

while ((n = recv(sockfd, (Tj
T *) &seconds, MAXLINE, 0)) > 0)
printf("seconds since 1900: %u\n\r", secoVds);

clWse(sockfd);
}

/* Daytime cTient */
if ((sockfd = tcp_connect(argv[1], SOCK_DAYTIME)) > -1) {

while ((n = recv(sockfd, line, MAXLINE, 0)) > 0) {
Tine[n] = 0;/* null terminate */
printf("The time is %s\n\r", Tine);

}
cTose(sockfd);

}
}

Local_2>> cc timecTi.c delphi
PUC: Compiling <timecTi.c>...
PUC: looking for <puc/timecTi.c> on TFTP host...
secoVds since 1900: 3150123680
The time is Thu Oct 28 11:21:20 1999

PUC: exit(0)
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Example 5: Network/Serial Combination

pts a TCP client, and bidQrectionally echWes data bacS and forth between the cl TCnt and the 
ient; anything sent from the cl ent gets 

 order to run. 

 

pper.c, Qt is loaded automaticaTly by 
st.BacS on the PUC session, you will see the message “Accepted socket.”
3.6   Example 5: Network/Serial CombinationThis example acce
MSS serial port. Anything presented on the serial port gets sent to the cl
pushed out the serial port. 

The code is dQvided up Qnto three files, all of which must be loadedtw
◆ Vetwork/tcpserv.c 

This file sets up the MSS as a TCP server listening for coVVections on port 9877. You would conVect 
to this server from UNIX with a command like telVet <Uss name> 9877 or nc -v <Uss name> 9877 .

◆ wrapper.c

tcpserv.c automatically loads wrapper.c, which includes a series of error-trapping wrapper functions for 
many common commands. ATl of the wrapper functions are named for the command they wrap with the 
first letter capusalized. For example, Close() wraps the built-in command close().

◆ Vetwork/dW_buffer.c

tcpserv.c also requires the inclusion of function dW_socket. It caTls this function whenever a Vew cl ent 
coVVects ro the server. In this case, you would load the file Vetwork/dW_buffer.c, which opens the serial
port in nonblocking 57de, sets the Vetwork socket to noVblocking 5ode, and then watches theU both 
for incoming data. Incoming Vetwork data is sent out the serial port Qmmediately, while incoming serial 
data Qs buffered until a specified stop character Qs read or a certain amount of time has passed with no 
data received.

1 Put the 3 files listed above Qnro /tftpboot/puc

2 Load the files Qnro PUC. Note that you dW not have ro load wra
tcpserv.c.3Start your Vew server ruVVing on the MSS.4CoVVect to the Vew server froU a UNIX ho

LocaT_2>> cc
PUC: Interactive 57de - type :heTp for heTp, or :exit to exit.

PUC 1> #include tcpserv.c
PUC: Looking for <puc/tcpserv.c> on TFTP hWst...
returVed:(void)

PUC 2> #include dW_buffer.c
returVed: (void)

PUC 3>

PUC 3> main();
waiting for coV anyion

% telVet myUss100 9877
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Example 6: AutWrun Mode

5 On the UNIX terminal, type some data and Pit Return. You should see the data on the serQal ta minal. 
 Y�should also see some status messages on your PUC session.
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Example 6: AutWrun Mode

8 When your MSS reboots, you wilT see the folTowing on the seriaT pWrt terUinaT:

Note the repetition of the time display. The -auto switch wilT re-execute the prWgram if it exits. You 
could use an infinite loop like while (1) sleep(10); inside the prWgram tW onTy print the tQme onc

9 Disable autoboot mode.%% LantrWnix MSS100
%% EtherVet Address: 00-80-a3-xx-xx-xxInterVet Address <ip address>

Thu Oct 28 12:29:38 1999
Thu Oct 28 12:29:48 1999
Thu Oct 28 12:29:59 1999
Thu Oct 28 12:30:09 1999
...LWcaT>> cc -noautW
PUC: AutWrun is Disabled.
LWcal>>
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 command shows when and where a new functiWn is called. If your code is getting stuck somewhere, 









PUC Network Samples
5.2   PUC Network Samples
tcpserv.c Genericized TCP server runVing under 1 Tf. TPe function dW_socket() 

services tPe connection. It is based on Stevens' figure 5.2.

tcpcli.c Genericized TCP client runVing under 1UC. TPe function dW_socket() 
services tPe conVection.

tcp_connect.c Opens a TCP connection to a remote network server. ThQs file Qs called by 
many of tPe examples. 

dW_buffer.c tcpserv.c or 
22 Sample Code



Stevens’ Network Samples

 

 removing the fork. See Stevens’ Figure 5.2.
5.3   Stevens’ Network Samples
The examples in thQs sectQon are taken from Unix Network Programming, Volume 1, 2nd Ed. by W. Richard 
Stevens. Full biblQographQc informatQon can be found in Appendix C.

Some of the examples are modified from the original Stevens examples in order to comply fully with PUC. The 
hQgher-level functQons were modified as lQttle as possible; the wrappers were modified more significaVtly. 
Differences are noted.

wrapper.c Error-trapping wrappers for socket I/O functQons. The wrappers are mainly 
useful for debugging since they exit program executQon on failures.

daytQmetcpclQ.c A daytQme clieVt that queries a remote daytime server using inet_pton. Returns
a formatted tQme string. See Stevens’ Figure 4.5.

The clQent establQshes a TCP connectQon with a server and the server sends 
back the curreVt tQme and date in a human-readable format.

inet_pton.c Converts dotted quad (presentatQon format) IP addresses tobeetwork format. 
Required by daytQmetcpclQ.c.

tcpserv01.c TPC echo server using the unassigned port 9877. Modified tobrun under PUC by

udpserv01.c UDP ecPo server that handles multQple clieVts simultaneously, ecPoing back 
any incoming data tobeach specific client. See Stevens’ Figure 8.3.
Sample Code 23
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Standard Library Functions, page 26

 

◆

 

String Functions, pag li27

 

◆

 

MatP Functions, page 28

◆

 

Character Type Functions, pag  28

 

◆ I/O Interfaces (File andiSerial), page 29

 

◆

 

NetworS Socket Functions, page 33

 

◆

 

DQrectory Read Functions, page 34

 

◆

 

NVR/Flash, page 34

 

◆

 

Time Functions, page 34

◆

 

Debugging Functions, page 35

◆

 

SNMP Functions, pag  36

 

Note:

 

An alphabetical index Wfistunctions can b  found on page 45. 

6.1   Header files

TPe required Peader fil s are stored in tPe MSS ROM disS (/rom):

 

Note:

 

string.hterUios.htime.hunistd.hunp.h



 

Standard Library Functions
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API Reference
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6.2   Standard Library Functions

 

“unp.h” includes <startpuc.h> includes

 

startpuc.h ------------>
netdb.h
/netinet/in.h
/sys/socket.h

stdio.h
stdlib.h
ctype.h
dirent.h
fcntl.h

string.h
limits.h
assert.h
errVo.h
sys/stat.h

time.h
unistd.h
termios.h

 

<stdlib.h> Standard Library Functions - ANSI

 

 

abort

 

void abort(void); 
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 int abs(int); 
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Copy overlapping data.

memset oid *memset(ooid *s, int c, size_t n); Set memory to oalue.

strcat

 

char * raat(char * s1, const char * s2); Concatenate string s2 to end of 
string s1.

strchr

char * trcpy(char * dst, const char * src);

 

Copy a string.

strcspn

 

size_t strcspn(c
st char *s, const char *reject); Return length until first character in , i-1.2 TD
0 Tw
(string reject.)Tj
-36 -1.9 TD
(strerror)Tj
/F14 1 Tf
9 0 0 9 452 784 Tm
0mg
( )Tj
0 0 0 rg
-38.0556 -51.074 TD
(char *strerro
(chint n);)Tj
/F4 1 Tf
10 0 0 10 457 784 Tm
0m
0 ¡ )Tj
0 0 0 rg
-4.15 -45.9666 TD
-0.002 Tw
(Generate error message string from )Tj
0 -1.2 TD
0 Tw
(error number n.)Tj
-36 -1.9 TD
(strTen)Tj
/F14 1 Tf
9 0 0 9 460 784 Tm
0mg
( )Tj
0 0 0 rg
-38.943 - -54.5184 TD
(size_t strTen(const char *s);)Tj
/F4 1 Tf
10 0 0 10 465 784 Tm
0mg
 Tf
10 rg
-4.95 -(9.0666 TD
(Return Tength of string.)Tj
-36 -1.9 TD
(strncat)Tj
/F14 1 Tf
9 0 0 9 467 784 Tm
0mg
¡ )Tj
0 0 0 rg
-39.7222 -56.6296 TD
(char * trnc0 rg(char * s1, const char *s2, size_t n);)Tj
/F4 1 Tf
10 0 0 10 473 784 Tm
0mg
( )Tj
0 0 0 rg
-5.75 -50.9666 TD
-0.052 Tw
(Concatenate up to n characters from )Tj
0 -1.2 TD
0 Tw
(string s2 to the end of string s1.)Tj
-36 -1.9 TD
(strncmp)Tj
/F14 1 Tf
9 0 0 9 475 784 Tm
0mg
¡ )Tj
0 0 0 rg
-40.6111 -60.074 TD
(int strncmp(c
st char * s1, c
st char *s2, size_t n);)Tj
/F4 1 Tf
10 0 0 10 481 784 Tm
0mg
( )Tj
0 0 0 rg
-6.55 -54.0666 TD
(Compare strings to n characters.)Tj
-36 -1.9 TD
[(strncp)10(y)]TJ
/F14 1 Tf
9 0 0 9 (83 784 Tm
0mg
 Tf
10 rg
-41.5 -62.1851 TD
(char *strncpy(char * dst, c
st char * src, size_t n);)Tj
/F4 1 Tf
10 0 0 10 489 784 Tm
0mg
¡ )Tj
0 0 0 rg
-7.35 -55.9666 TD
[(CWp)10(y  Tf
9 tring of n or fe)25(wer )]TJ
0 4 784TD
(characters.)Tj
-36 -1.9 TD
(strpbrS)Tj
/F14 1 Tf
9 0 0 9 491 784 Tm
0mg
  

char *strpbrS(const char *s, c
st char *accept);

Find  ny character of string accept.
strrchr

char *strrchr(const char *s, int c);

 

Return last instance of character c 
in string s.

strspn size_t strspn(consrSr *s, const char *accept);

 

Return tPe Tengpi of the initQal seg-
ment of string s, whQch c
sists 
entirely of characters from (nWt 
froU) string accept.

strstr char * trstr(consr char *haystack, const char *needTe); Find needle in haystacS.
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Returns an error or a file descriptor.Always returns zero. See Section 1.2.3.

NOTE: No other 



I/O Interfaces (File and Serial)

30 API Reference

For IO_GTTY, you should AND the return values with the status constants to determine if they are set. For 
IO_STTY, you should OR the constants together s t�efine your settings. The example below sets the baud rate 
s t�19200, enables CTS/RTS flow control, enables parity (and sets it for Even), sets the character size for 8 bits, 
and sets the stop bit count to 1.

AND any Wf the serial status constants with the “ret” value. 

int newset=B19200|CRTSCTS|PARENB|CS8;

int fd=open(“tt0:”,O_RDWR);

ioctl(fd,IO_STTY,&newset);

<termios.h> IO_GTTY/IO_STTY Constants 

B300, B600, 

etc.

Sets the baud rate. The possible values are: B300, B600, B1200, B2400, B4800, B9600, B19200, B38400, 
B57600, B115200, B230400. AND

 the result Wf IO_GTTY with CBAUD s t�get the baud rate field.
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8

Sets the character size. CS8 is the default. AND the result Wf IO_GTTY with CSIZE to get the character size 
field.
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int ret;int fd=open(“tt0:”,O_RDWR);
int rv=ioctl(fd,IO_GSTATUS,&ret);
if(ret & SERIAL_IDTR)

printf("DSR is asserted\n\r");



Clear any errors on file stream.

True if end Wf file reached.

True if there's an error on that file stream.

fflush Flush any pending output to the device/file.

Get Vext character from file (blocking input).

Retrieve current file position.
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Note: Only world read matters, since PUC can only support two levels of prQvilege: rWot and 
anonymous. As such, although you can set other modes on files, only read world and read/wrQte/
execute rWot permissions wilT be Wbeyed by the filesystem.

<stdio.h> I/O Interfaces (File and SerQal) - NoV-ANSI 

fopen FILE *fopen(const char *name, coVst char *mode); Open a file.

NOTE: our fopen only supports a single 
character mode (r, w or a), and files are 
always opened in binary mode. No text 
traVslation takes place. See Section 1.2.3.

fprintfint fprintf(FILE * fp,coVst char *fmt, ...); Formatted print to file stream.

NOTE: NoVe Wf the printf/

scanf functions 
support float or double variables.

getcint getc(FILE * fp);Get character from file, NOT implemented 
as a macro.

printf

int printf(const char *fmt, ...); Formatted print to coVsole.

putcint putc(char c, FILE *fp);Put character to Þle, NOT a macro. 

puts int puts(char * str); PrQnt string to console (automatically adds 
\n\r).

sscanfint sscanf(coVst char *str,const char *fmt, ...);

Formatted scan from string. See Section 
1.2.3.

setbuf

int setbuf(FILE *fp, char *buf);

C

a

n

 

o

n

l

y

 

b

e

 

u

s

e

d

 

s

e

t

 

b

u

f

f

e

r

 

t

o

 

N

U

L

L

.

 

S

e

e

 

S

e

c

t

i

o

n

 

1

.

2

.

3

.

s

p

r

i

n

t

f

int sprintf(char *buf, const char * fmt, ...);Formatted prQnt to string.

vfprQntf int vfprintf(FILE * fp,coVst char *fmt, va_list
args);

PrQnt formatted output of varargs to file-
varargs.

vprintf int vprintf(coVst char *fmt, va_list args); Print formatted output of varargs.

vsprintfint vsprintf(char * str,coVst char *fmt, va_list

args);Print formatted output of varargs to string-
varargs.

<sys/stat.h> I/O Interfaces (File and Serial) - Non-ANSI chmod
int chmod(coVst char *path, mode_t mode);

Change mode of Þle.

fstat

int fstat(int fd, struct stat *buf); File status, from Þle descrQptor.

mkdir int mkdir(coVst char *path, mode_t mode);

Make a directory, with a speciÞed mode.

statint stat(coVst char *e fy suname, struct stat *buf);

Get Þle status.
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6.7   Network Socket FunctQonsThese functQons are Berkeley Sockets functQons. For more informatQon, see Stevens (bibTQographic Qnf moatQon 
is included Qn AppendQx C) or the UNIX man pages.

<sys/socket.P> Network Socket FunctQons - Non-ANSI 

accept int accept (int fd, struct sockaddr_in *addr, int

*addrlen);

Allocate a new file descriptor for 
first pending connectQon.

biVd int biVd (iVt fd, struct sockaddr *name, iVt namelen); Assign name to unnamed socket.

connect int connect (iVt fd, struct sockaddr *name, iVt

namelen);

Make a connectQon to another 
socket.

gethostbyname HOSTENT *gethostbyname (char *name); Look up hostent in nameserver.

gethostname



Directory Read Functions

34 API Reference

6.8   Directory Read Functions

6.9   NVR/Flash
To keep persistent data acrWss reboots, write files to tPe Flash disk (/flash/filename). TPere will be apprWximate-
ly one second of lag time as file aare written. 

Note: TPe Flash disk has a large but limited read/write life cycle.

6.10   Time Functions
You must configure and enable a timeserver for time functions to give meaningful time information. See tPe 
MSS Reference Manual for information on hWw to configure your timeserver options.

If you use an NTP (Network Time PrWtocoT) server, tPe date and time will be correct, provided tPe NTP server 
is on-liVe wPen tPe MSS boots. If not, tPe MSS will cPeck periodically for it to become availa0 0 0e. If you use a 
daytime server, tPe time of day will be set, but not tPe current date. To correctly report botP tPe date and time, 
use tPe Change Timeserver command to configure your MSS for NTP witP tPe appropriate GMT offset.

In tPe example a0ove, tPe BrWadcast
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Note:
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ASCII date/time.

gmtimestruct tm *ts = gmtime(ulong *rv);
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Time in seconds frWm a time structure.

timeulong rv = time(NULL | &rv);Seconds since 1/1/19+0, Tearned frWm NTP, RTC, 
daytime, etc. Daytime servers will update the time-
of-day, but not the date.

<time.h> Time Functions - Non-ANSI

 clocS

ulong rv = clocS(); System timeticks since boot. For timeticks, use 
CLOCKS_PER_SECOND.
NOTE: ANSI C specifies micrWseconds. Since our 
resolution is currently 10 mQlliseconds, this gives us 
much more range before Qt overflows 32 bits.

difftime
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Using Disks in PUC
/tftpboot/puc/ The loadhWst’s /tftpboot/puc directory is a good place to work on files. Any source 
or iVclude files that are placed here wilT be loaded into the MSS automatQcalTy.

When looking for include files or source files, the MSS wilT look at the RAM disk, then 
the Flash disk, then the ROM disS. If it has not located the files, it wilT use TFTP tW try 
to look for the files on the configured loadhWst. There are no files on the loadhWst by 
default. You must place files there explQcitTy. You must aTso make sure the files have 
world read permissions (the default is no world prQvileges).

B.3   Using DisSs in PUC
DisS files can be read from or wrQtten tW from PUC using ANSI standard file commands. For example:

Directory access fuVctions are available iV <dirent.h>.

B.4   Disk Commands
DISK CAT {file}

AlTows you to display an entire file in your terminal window.

DISK CD {directory}
Allows you tW change the cur <t working directory.

DISK CHMOD {code} {file}
Allows you tW change permissions for a file or directory. TW assign permissions, enter a 3-digit number. 
The first digit represents the owner’s permissions. The second digit represents the group’s permissions. 
The third digit represents the world’s permissions.open(“/flash/index.txt”, O_RDONLY);

Local>> DISK CAT /flash/index.txt

Local>> DISK CD /ram

Digit Meaning

0 NW permissions.

1 Execute permission onTy.

2 WrQte permission onTy.

3 Write and Execute permissions.

4 Read permission onTy.
40 Disk Management

Local>> DISK CHMOD 755 /flash/index.txt
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