




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Chameleon 32 C Manual Appendix 8.13: Multi-Link HOLC Library 

Simulator 
Initialization The library provides three functions for initializing the 

Chameleon ports to run the Multi-Link HOLC simulator. These 
functions are: 

Note 

TEKELEC 

initp1 

init a 
in ito 

This function initializes both Ports A and B with 
identifical configuration parameters with a single 
call. For example, both ports are initialized as 
OCEs with a bit rate of 56000. For most testing 
applications, both ports will be the same. 

If the testing application requires that Port A and 
Port B configuration differ, each port can be 
initialized independently using the init a and 
init b functions. -

There are some unique applications for the 
init aO/init bOfunctions. Programs with an 
autOmatic send/receive/respond function can test 
themselves by temporarily inserting init a() and 
init b() calls and connecting the two portS-together 
as TICE and OTE, network and subscriber. 

It is also· possible, using a fairly simple 
receive/resend program ... to use the Chameleon 32 
as a data rate or side translator to link incompatible 
equipment such as two OCE devices or two 
devices with no common data rate selection. 

When configured as a OTE or for ISDN, timeout errors may 
occur when the Chameleon is configured for a data rate that is 
significantly higher than what is actually being received. This 
is more likely to occur when very long packets are being 
exchanged because the timeout interval is adjusted to the data 
rate to minimize delays. If unwarranted timeout errors occur 
consistently, initialize the port using a lower data rate. 
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Transmitting 
Data There are two transmit functions in the library: 

Global 
Variables 

TEKELEC 

transmit 

mlh trans 

This function transmits a packet over a 
specified port. 

This function transmits a packet to a port 
depending on a specified distribution pattern 
which is defined using one of the following 
functions: 

• set ratio specifies the distribution 
pattern of the packets being transmitted 
over the two ports. The ratio can be set 
so that all, none, or a, specified 
percentage of packets is transmitted 
over Port A or Port B. 

• set pat specifies a user-defined 
disffi5ution pattern if set ratio does not 
provide the distribution required by the 
testing application. 

Each time a call is made to mlh trans, the 
simulator determines over· whiCfi port to 
transmit the packet. 

mlh trans() should be used to transmit 
information packets only. Other packet types 
should be sent using the transmitO function. 

When the two physical ports are used for different Logical 
Channel Numbers (LCNs), it is important that the application 
has a means of determining which port will transmit the next 
packet. This can be determined using tWo global variables 
and a pointer: 

This is a variable which Indicates which port 
provided the last received data packet: 

o Port A 
1 Port B 

This counter is used by the function 
mlh trans to determine which port will be 
useOlo transmit the next packet. This counter 
is the offset into the pattern table pointed to 
by pat_'oco 
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TEKELEC 

Appendix 8.13: Multi-Unk HOLC Library 

This is a pointer to the pattern table used by 
mlh transO to determine how transmitted 
pacKets are to be distributed to· Ports A and B. 
Reading the character located at *(pat loc + 
tpat ptr) provides a means of determining 
whiCfi' port will transmit the next packet. The 
possible values of the character are: 

1 Port A 
2 Port B 
o End of pattern table 

The following program fragment demonstrates the use of 
these variables: 

cllar neatJ0rt; 

if (IneatJOrt) '-if end of pattern flag -, 
neatJ0rt = -patloc; ,- use start of pattern -, 

switcb(neatJOrt){ 
case 1: ,- port A is neat -, 

u_lcgn • lcgn_a; 
u_len = len_a; 
uJS a ps_a+t-; 
uJr • pr _a; 
break; . 

case 2: ,- port 8 is neat -, 
u_lcgn .. lcgn_b; 
u_len • lcn_b; 
uJs = ps_b+t-; 
UJr .. pr_b; 
break; 

default: ob_ob_error(BAD_PATRI); 
} 

The packet is then assembled using the tx components and 
transmitted using mlh _ transO. -
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Reception When the Front End Processor (FEP) for either port receives a 
frame, the simulator automatically generates a response 
frame, if applicable. If an information frame is received, the 
packet is passed to a FIFO "(first in-first out) message buffer 
and is given to the program by calling one of the following 

TEKELEC 

receive functions: " 

receive This function causes the Chameleon to check 
the reception buffer of the specified port. 

mlh receive This function checks both ports for received 
packets and returns one packet on each call, 
if one is available. It remembers which port 
provided the last packet, and gives preference 
to the other port on the next call. If the 
preferred port has no packet available, the 
other port is then queried. 

For example, assume three packets were 
received on Port A and one packet on Port B. 
If the current preferred port is A, successive 
calls to mlh receive will return packets in this 
order: -

Port A 
Port B 
Port A 
Port A 

packet 1· 
packet 1 
packet 2 
packet 3 

After Port A packet 2 is returned, Port B is 
queried, and since it has no packet available, 
Port A packet 3 is returned. 

With either receive function, the following occurs: 

• The packet is transferred from the message reception 
buffer to a user defined buffer 

• The global variable rxlen is set to the length of the 
received packet 

• If mlh receive was called to receive the packet, it sets 
the glOOal variable ree port to indicate from which port 
the packet was receive a 
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Set Functions 

TEKELEC 

Appendix B.13: Multi-Link HOlC Library 

In applications where packets are transmitted in redundant 
mode by the remote device, receiveO should be used. This 
simplifies the process of comparing a packet from Port A with 
the same packet from Port B. 

In applications where packets are being distributed over both 
physical links by the remote unit, using mlh receive(} makes 
it easier to quickly generate response packeTs and send them 
on the correct port. 
For applications where the Chameleon-32 is being used as a 
rate adapter, DTE/DTE or DCE/DCE translator, or an interface 
translator (eg. V.35 to BRI), using receiveO provides a quick 
turnaround, as shown in the following program fragment: 

.hile(1) { ,. endless loop. there should be sa.e 
exit code included such as break if the 
, q' is typed or if the state of one 
link goes to O. *' 

receive (PORT_A,·buffer); 
if (rx1en) 

'* receive on port A *' 
'* if packet received *' 

tran~it (PORT_B.·buffer.rxlen); '* resend it on 
port B ., 

receive(PORT_B.*buffer); 
if (rx1en) 

'* now receive port B *' 
'* if packet received *' 

. tran~it "(PORT_A.*buffer.rxlen) . '* resend it on 

port A *' 
} 

There are two types of functions which enable you to change 
protocol parameters: 

mlh set xxx 

set xxx 

These functions set the parameter for 
the specified port. For example, the 
mlh set t1 sets the value of the T1 
timer-for"ffie specified port. 

These functions set the parameter to an 
identical value for both ports. For 
example, set t1 sets the value of the T1 
timer to the same value for both ports. 
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flush 

Declaration 

Description 

Returns 

See Also 

TEKELEC 

Appendix 8.13: Multi-Link HOLC Library 

flush 0 

This function clears the receive buffer of the currently selected 
port. . 

The set port function enables you to select a port. (See 
AppendiXB.1 for a description of set_port.) 

None 

set_portO. flush _ allO. mlh _flushO 
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flush all -
Declaration 

Description This function clears the reception buffer of both ports. 

Returns None 

See Also flushO, mlh _ flus~O . 
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init a 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

.Appendix B.13: Multi-Link HOLC Library 

int init a (interface, sta, encode, bitrt) 
int iiiferface, sta, encode; 
long bitrt; 

interface 

sta 

encode 

bitrt 

0 DCE 
1 DTE 
2 ISDN 

0 Network 
1 Subscriber 

0 NRZ 
1 . NRZI 

50 to 64000 bps 

The bit rate selection is used to optimize some 
functions, so it should be set to the correct value 
even when the Chameleon is Simulating a DTE or 
when an ISDN interface is being' used. If you are 
unsure of the appropriate bit rate, use 50. 

This function initializes Port A according to the passed 
parameters. Port 8 must. then be initialized using the init b 
function. If both Ports A and 8 are to be initialized usTng 
identical parameters, use the initp1 function. 

o Operation successfuly completed 
-1 Parameter error 

Also see the common error codes in Appendix 8.1. 

initp10, init_ b() 
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init b -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

int init b (interface, sta, encode, bitrt) 
int ffiferface, sta, encode; 
long bitrt; 

interface 0 
1 
2 

sta 0 
1 

encode 0 
1 

DCE 
DTE 
ISDN 

Network 
Subscriber 

NRZ 
NAZI 

bitrt 50 to 64000 bps 

The bit rate selection is used to optimize some 
functions, so it should be set to the correct value 
-even when the Chameleon is simulating a DTE or 
when ~n ISDN interface is being used. If you are 
unsure of the approp~iate bit rate, use 50. -

This function initializes Port B according to the passed 
parameters. Port A must then be initialized using the init a 
function. If both Ports A and B are to be initialized usTng 
identical parameters, use the initp1 function. 

o Operation successfuly completed 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 

initp10, init_ aO 
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initp1 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

int initp1 (interface, sta, encode, bitrt) 
int interface, sta, encode; 
long bitrt; 

interface 0 
1 
2 

sta 0 
1 

encode 0 
1 

DCE 
DTE 
ISDN 

Network 
Subscriber 

NAZ 
NAZI 

bitrt 50 to 64000 bps 

The bit rate selection is used to optimize· some 
functions, so it should be set to the correct. value 
even when the Chameleon is simulating a DTE or· 
when an ISDN interface is being used. If you are 
unsure of the appropriate bit rate,. use· 50.· 

This function initializes both Ports A and B according to the 
passed parameters. If the two ports must be initialized with 
different parameters, use init a and init b to set each port 
independently. --

o Operation successfuly completed 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 
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mlh flush 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

mlh flush (port) 
int port; 

port o 
1 

Port A 
Port B 

Appendix B. 13: Multi-Link HOLC Library 

This function clears the receive buffer of the specified port. 

None 

flush(), flush_ aliO 
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mlh receive -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix 8.13: Multi-Link HOLC Library 

int mlh receive (lac) 
char 'oc; 

lac A painter to the user defined buffer. 

This function causes the Chameleon to check for a received 
packet. An internal flag is maintained to indicate which port 
supplied the last packet. This flag gives priority to the other 
port on the next call so that one port does not dominate the 
system during heavy traffic. If the currently preferred port 
does not have a received packet to pass, the port that 
received the last packet is then queried. 

For example, if a packet is received from Port A, the next call 
checks the Port 8 reception buffer. If Port 8 does not have a 
packet, it then queries Port A. 

. . . 
When a packet is detected in the reception buffer: 

• The packet is transferred from the message reception 
buffer to a user defined buffer pointed to by 'oc. 

• The global variable rxlen· is set to the length of the 
received packet. 

• It sets the global variable rec port to indicate from 
which port the packet was receiveo, as follows: 

o 
2 
128 

o No packet was received 
1 Packet received from Port A 
2 Packet received from Port 8 

No packet in the reception buffer 
FEP not initialized 
Packet received 

Also see the common error codes in Appendix 8.1. 

receive() 
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mlh set n1 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B. 13: Multi-Link HOLC Library 

int mlh set n1 (port,val) 
int porf,Val; -

port o 
1 

Port A 
Port B 

val N1 value in the range 1 to 512. 

This function sets the N 1 value for the specified port. 

The set_ n 1 function sets both ports to the identical N 1 value. 

o Successful 
. -1 . Parameter error 

Also see the common error codes in Appendix B.1. 
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mlh set n2 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

int mlh set n2 (port, val) 
int porf,V'al; -

port o 
1 

Port A 
Port B 

val N2 value in the range 1 to 512. 

This function sets the N~ value for the specified port. 

The set_ n2 function sets both ports to the identical N2 value. 

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 
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mlh set net - -
Declaration int mlh set net (port) 

int porf,'Val; -

Range 

Description 

Returns 

See Also 

TEKELEC 

port o 
1 

Port A 
Port B 

This function sets the specified port to act as a network. 

The set_net function configures both ports to act as networks. 

o Successful 

Also see the common error codes in Appendix B.1. 
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mlh set t1 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

int mlh set t1 (port,val) 
int porf,Val; -

port o 
1 

Port A 
Port 8 

val T1 value in the range 1 to 255 seconds. 

This function sets the value of the T1 timer for the specified 
port. 

The set_t1 function sets both ports to the identical T1 value. 

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix 8.1. 

set_t1 0 
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mlh set t2 -
Declaration 

Range 

Description 

. Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

int mlh set t2 (port, val) 
int porf,Val; -

port o 
1 

Port A 
Port B 

val T2 value in the range 1 to 255 seconds. 

This function sets the value of the T2 timer for the specified 
port. 

The set_ t2 function sets both ports to the identical T2 value . 

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 
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mlh slof 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

int mlh slot (port) 
int POn; 

port o 
1 

Port A 
Port B 

This function disconnects the link on the specified port by 
sending a DISC frame. 

The slof function disconnects the link on both ports . 

. See the common error codes in Appendix B.1. 

slofO 
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mlh 510n 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

int mlh slon (port) 
int pon; 

port o 
1 

Port A 
Port B 

Appendix B.13: Multi-Link HOLe Library 

This function attempts to establish a link on the specified port 
by sending a SABM. 

The slon function attempts to establish links on both ports. 

See the common error codes in Appendix B.1. 

slonO 
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mlh status -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOlC Library 

int mlh status (port) 
int pon; 

port o 
1 

Port A 
Port B 

This function returns the link status of the specified port. 

o 
1 
2 
3 
4 
5 
6 
7 

Disconnected 
Link connection requested 
Frame reject state 
Link disconnection requested 
Information transfer state 
Local station busy 
Remote station busy . 
Local, and remote stations busy 

Also see the common error codes in Appendix B.1. 

status{) 
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mlh set sub 

Declaration 

Range 

Description 

Returns 

See" Also 

TEKELEC 

int mlh set sub (port) 
int pon; -

port o 
1 

Port A 
Port 8 

This function sets the specified port to act as a subscriber. 

The set_sub function sets both ports to act as subscribers. 

o Successful 

Also see the common error codes in Appendix 8.1. 
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mlh set window 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

int mlh set window (port, val) 
int port, val; 

port o 
1 

Port A 
Port B 

val Window size in the range 1 to 7 frames 

This function sets the window size (maximum number of 
outstanding unacknowledged frames) for the specified port. 

The set window function sets the window size of both ports 
to the iaentical value. 

o Successful 
-1 Parameter error 

. . 
Also see the common error codes in Appendix B.1. 

set_windowO 
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mlh trans -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Unk HOLC Ubrary 

int mlh trans (xloc,xlen) 
char *XlOc; 
int xlen; 

x/OC Pointer to the user defined packet to be transmitted 

x/en Length of the packet to be transmitted 

This function transmits a data packet on Port A or B as 
determined by the distribution pattern set by a call to the 
set_pat or the set_ratio function. 

mlh transO should be used to transmit information packets 
onlY:- Other packet types should be sent using the transmitO 
function, which has a passed argument selecting the port. The . 
only time it is safe to send non-info packets using mlh transO 
is when the distribution pattern is specified as reaundant 
(set_r~tio( -1) is selecte~). 

o Successful 

Also see the common error codes in Appendix B.1. 

transmitO, set_patO, set_ratioO 
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. 
receive 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix 8.13: Multi-link HOLC library 

int receive (port,loc) 
char 'oc; 
int port; 

port o 
1 

Receive from Port A 
Receive from Port B 

loc A pointer to the user defined destination buffer. 

This function checks the reception buffer of the specified port 
for a received packet. If a packet has been received: 

• The packet is transferred from the message reception 
buffer to a user defined buffer 

• The global variablerxlen is set to the length of the 
.received packet 

The mlh receive function is another receive function. It 
alternates between Ports A and B when called. Calling 
receiveO does not affect the alternating pattern of 
mlh receive. 

o 
2 
128 

No packet in the reception buffer 
FEP not initialized 
Packet received 

Also see the common error codes in Appendix B.1. 

mlh _receiveO 
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set n1 -
Declaration 

Range 
., 

Description 

Returns 

See Also 

TEKELEC 

Appendix 8.13: Multi-Link HOLC Library 

int set n1 (val) 
int val; 

val N1 value in the range 1 to 512 

This function sets the N 1 value for both ports. 

The mlh set n1 function sets the N1 value of a specified 
port. 

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 
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set n2 -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

. Appendix B.13: Multi-Link HOlC Library 

int set n2 (val) 
int val; 

val N2 value in the range 1 to 512 

This function sets the N2 value for both ports. 

The mlh set n2 function sets the N2 value of a specified 
port. 

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 
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set net 

Declaration 

Description 

Returns 

See Also 

TEKELEC 

Appendix 8.13: Multi-Link HOLC Library 

int set net 

This function configures both ports to act as networks. 

The mlh set net function configures the specified port to act 
as a network.-

o Successful 

Also see the common error codes in Appendix B.1. 
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set pat -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix 8.13: Multi-Link HOLC Library 

int set pat (pat ptr) 
char *pat_ptr; -

A pointer to a user defined table which specifies the 
distribution pattern the for mlh transO transmit 
function -

This function enables you to specify a user defined distribution 
pattern for transmitting packets using the mlh _trans function. 

The distribution pattern is defined in a table which contains the 
following values: 

o End of table 
1 Send on Port A 
2 Send on Port 8 

The table· may ·be of any length, but it must be. a charact$r 
(byte) oriented table which contains at least one port selection 
code and terminates with an end of table code (0). 

With each packet transmitted, mlh trans increments a pOinter 
into the pattern table. When the pOinter lands on a zero entry 
in the table, or a new pattern selection is made, the pointer is 
reset. 

The set ratio function provides an alternate means of defining 
a distriblffion pattern. 

See the common error codes in Appendix 8.1. 

mlh _ transO, set_ratioO, transmitO 
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set ratio -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

int set ratio (pct a) 
int pct a; -

The percentage of packets to be transmitted over 
Port A. Valid values are 0 to 100 in increments of 
10, and -1. 

-1 All packets· are transmitted over both Ports A 
and B. This is also referred to as redundant 
mode. 

o 0% of the packets are transmitted over Port A. 
(All packets are transmitted over Port B.) 

10 10% of the packets are transmitted over Port 
A. 90% are transmitted over Port B. 

20 20% on Port A, 80% on Port B . 
• • .. 

90 90% on Port A, 10% on Port B. 

100 All packets sent on Port A 

This function selects a distribution pattern for transmitting 
packets using the mlh trans function. It specifies the 
percentage of packets to oe transmitted over Port A. 

The set pat function provides an alternate means of defining 
a distribution pattern. 

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 

mlh_transO, set_patO 
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set sub 

Declaration 

Description 

Returns 

See Also 

TEKELEC 

Appendix B.13: Multi-Link HOLC Library 

This function configures both ports to act as subscribers. 

The mlh set sub function configures the specified port to 
act as a SUbscriber. 

o Successful 

Also. see the common error codes in Appendix B.1. 
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set t1 -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

int set t1 (val) 
int val; 

Appendix B.13: Multi-Link HOLC Library 

val T1 timeout value in the range 1 to 255 seconds. 

This function sets the T1 timer to an identical value for both 
ports. 

The mlh set t1 function sets the value of the T1 timer of the 
specifieOpon. 

o Successful 
-1 Parameter error 

Also see the common error codes in A~pendix B.1. 
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set t2 -
Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

int set t2 (val) 
int val; 

Appendix 8.13: Multi-Link HOLC Library 

val T2 timeout value in the range 1 to 255 seconds. 

This function sets the T2 timer to an identical value for both 
ports. 

The mlh set t2 function sets the value of the T2 timer of the 
specifieOport:-

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 
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set window 

Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 

Appendix 9'.13: Multi-Link HOLC Library 

int set window (val) 
int val; 

val Window size in the range 1 to 7 frames. 

This function sets the window size (maximum number of 
outstanding unacknowledged frames) to an identical value for 
both ports. 

The mlh set window function sets the window value of the 
specifieaport:-

o Successful 
-1 Parameter error 

Also see the common error codes in Appendix B.1. 

mlh _ set_windowO 
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slof 

Declaration 

Description 

Returns 

See Also 

TEKELEC 

Appendix 8.13:' Multi-Link HOLC Library 

int slof 0 

This function disconnects the link on both ports by sending a 
DISC frame. 

The mlh_ slot function disconnects the link on -a specified port. 

See the common error codes in Appendix B.1. 

mlh_sloto 
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slon 

Declaration 

Description 

Returns 

See Also 

TEKELEC 

Appendix B. 13~ Multi-Link HOLC Library 

int sian 0 

This function attempts to establish a link on both ports by 
sending a SABM. 

The mlh sian function at.tempts., to establish a link on a 
specifieOport. 

See the common error codes in Appendix B.1. 
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Description 

Returns 

See Also 

TEKELEC 
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int status 0 

This function returns the link status of the currently selected 
port. 

Use the set_port function to select a port (Appendix B.1). 

o 
1 
2 
3 
4 
5 
6 
7 

Disconnected 
Link connection requested 
Frame reject state 
Link disconnection requested 
Information transfer state 
Local station busy 
Remote station busy 
Local and remote stations busy 

Also see the common error codes in Appendix B.1. 

set_portO, mlh_statusO 
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Declaration 

Range 

Description 

Returns 

See Also 

TEKELEC 
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int transmit (port,xloc,xlen) 
char port,*xloc; 
int xlen; 

port o 
1 

Port A 
Port B 

x/oc Pointer to the user defined packet to be transmitted 

x/en Length of the packet to be transmitted 

This function transmits a packet over the. specified port. 

The mlh trans function is an alternate function which 
transmits packets over Ports A and B as determined by a 
specified pattern. The transmit function does not affect the 
mlh_ trans pattern. 

o Successful 

Also see the common error codes in Appendix B.1. 
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This program starts port to port simulation on a Dual Port 
Chameleon. To use the program, connect Port A to Port B. 
The program initializes the ports and runs continuous 
transmit/receive on alternate ports until stopped by the user or 
the link goes down. It counts and displays the content and 
number of frames received on each port. 

#include (stdio.h> 
#include (ch ... h) 
#include (ctype.h> 
#include (fcntl.h) 
#include (init.h> 

char t.sg[48].nasg[48]; 

.in() 
{ 
cbar answer.insit.·tadr.·radr; 
extern cbar ·.lloc(); 
extern int rx1en; 
int resu1t.ta.pi; 
long int count.countb; 

printf(-C progr .. started.\n·); 
tadr--&t.sg[O] ; 
rad r--&nasg [0] ; 
s_start(O); 
s_start(l); 

, ••••• aake and display trans-it wessage ••••• , 

for(insit=0;insit(=16;insit++) 
t.sg(insit] = insit; 

printf(-.. ssage = .); 
for(insit=0;insit(=16;insit++) 
printf(W lOx ·.t.sg[insit]); 
printf(W\n·); 

, ••••• do frawe level setup ••••• , 

result=set_nl(Ox50); 
printf(·set nl result= %d\n·.resu1t); 

resu1t=set_tl(10); 
resu1t=set_nZ(4); 
resu1t=set_windo-(3); 

.1h_set_net(O); ,. Port A is network ., 

.1h_set_sub(1); ,. Port B is subscriber ., 
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,····start link fr~ port a, wait for port A state 4····' 
.1b_slon(l); 
while(.lh_status(O)<4); 

, ••••• send and receive untill port A link state ;5 less than 4 
or user types '0' key·····, 

count=countb=O; 

for(;; )( 
if(status()<4) break; 

answer = getch(_stdvt); 
if (toupper(answer)=='O') 

break; 

result=trans(1.0x80,tadr.l0); 
result=receive(O.radr); 

1f(rxlen)O) 
{ 

printf(·port A received wessage = .); 
for(insit=O;1nsit<rxlen;insit++) 

printf(· SOx ·.~g[insit]); 
printf(e\n\ne); 
count++; 

} 
result=trans(O.Ox80,tadr.l0); 
result=receive(l,radr); 

1f(rxlen)O) 
{ 

printf(·port a received wessage = .); 
for(insit=O;insit<rxlen;insit++) 

printf(· SOx ·,~g[insit]); 

} 
if(.lh_status(1)==4) 

result=trans(1.0x80,tadr, 15); 
countb++; 

printf(-\033[1d;1df·.l1,15); ,. xyplot ., 
printf(·\033[31.That's %ld on A. %ld on b.\n·.count,countb); 
} 

for(count=O;count<Oxfff;count++); 

, ••••• if link still connected, disconnect it. then exit ••••• , 
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} 

if(status(»O) 
{ 
result=slof(); 
while(status(»O); 
} 

s_start(port) 
int port; 
{ 
int rats,ret2,waiter; 
long int rate; 

rate=64000; 
printf(-Trying to start Pl-); 
if(Jport) 
rats= init_a(O,O,O,rate); 
else 
rats= init_b(l,l,O,rate); 

printf(- rasult = SOd\n-,rets); 
for(ret2=O;ret2<Oxffff;ret2++) 

for(rets=O;rets<Oxffff;rets++) 
for(waiter=O;waiter<Oxffff;waiter++); 

} 
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This program starts port to port simulation. It runs continuous 
transmit/receive on both ports using mlh trans and set ratio 
until stopped by the user or the link goesaown. It counlS and 
displays the content, number of frames, and ratio of frames 
received on each port. Note. that the displayed ratio is only 
aproximate, as it is calculated using integers . 

• include <stdio.h> 
.include <ch ... h> 
.include <ctype.h> 
.include <fcntl.h> 
.include <init.h> 
.include <video.h> 
.include <-ath.h> 

char ~g[48].nasg[48]; 

.in() 
{ 
char insit,ans .. r,*tadr,·radr; 
extern cbar *al1oc(}.rec-port,pat_tbl,·pat_loc,tpat-ptr; 
extern int rxlen; 
int ab_ratio,result,ta.pi; 
long int count,countb;" 
claar ·p1ace; 

tad.-&~g[O] ; 
radr ....... g[O]; 
s_start(O}; 
s_start( 1); 

/ ••••• .ake and display trans.it .. ssage ••••• / 

for(insit=O;insit<=16;insit++) 
~g[insit] = insit; 

printf(-.. ssage = e); 

for(insit=O;insit<=16;insit++) 
printf(- 1ax -,t.sg[insit]); 
printf(-\n-); 

/ ••••• do fra.. level setup ••••• / 

result=set_n1(Ox50); 
printf(-set n1 result= ~ -,result); 

result=set_t1(10); 
printf(-set tl result= ~ -,result); 

result=set_nZ(4); 
printf(·set nZ result= ~ -,result); 
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resu1t=set_windo-(3); 
printf(-set windo- resu1t= %d\n-,result); 

.1h_set_net(O); 
printf(-set net port A result= %d ·,result); 

.lb_set_sub(1); 
printf(-set sub port a result= %d\n-,result); 

ab_ratio=-1; 
set_ratio(ab_ratio); 

printf(-set ratio resu1t= %d\n-,r~su1t); 

printf(-Press space bar to change port ratio, Q to e.it\n-); 

I····start link fr~ port a, wait for botb ports state 4 •••• , 

.lh_s10n(1); 
wbi1e(.lb_status(O)<4); 
wbile(.lb_status(1)<4); 

I····· send and receive untill port A link state is less than 4 ••••• , 

count=countb=O: 

for(:: )( 
if(status()<4) break; 
result=-lh_trans(tadr, 12): 
result=-lh_receive(radr): 

if(ralen>o) 
{ 
if( recJort==1) 

{ 
printf(-port A received .. ssage = -): 
for(insit=O:insit<r.1en:insit++) 

printf(- SO. -,r.sg[insit]); 
prinU(-\n\n-); 

if«count>O)I&(countb>O» 
{ 
printf(-Ratio of fr ... s on ports A:a = -): 

count>countb? printf(-%ld:1 
\n-.countb/count); 

\n-.count/countb):printf(-1:%ld 

} 

count++; 
} 

if(recJort==2) 
{ 

printf(-\nport B received .. ssage = -): 
for(insit=O;insit<r.len;insit++) 

printf(- SO. -,r.sg[insit]); 
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printf(-\n-); 
count~; 

} 

} 

answer = getch(_stdvt); 

{ 

if (toupper(answer)=='Q') 
break; 

if(answer==' ') 

1f(ab_ratio==-1) 
ab_ratio=O; 

else 

if(ab_ratio>100) 
ab_ratio--l; 

count=countb=O; 
flush_all 0; 

printf(-\nset ratio result %d \n-.set_ra~io(ab_ratio»: 

printf(-\nRatio selection = %d\n-,ab_ratio): 
} 

pr1ntf(-\033(Id;ldf-, 11,13): 
pr1ntf(-\033[31.Tbat's %ld on A. Sld on B. 
\n-.count,countb); 
} 

/ ••••• if link still connected, disconnect it, then exit ••••• / 

} 

if(status(»O) 
{ 
result=slofO; 
wbi1e(status(»O); 
} 

s_start(port) 
int port; 
{ 
int rets,ret2,waiter; 
long int rate; 

rate=64000; 
printf(-Trying to start Pl-); 
if(lport) 
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rets= init_a(O,D,D,rate)i 
else 
rets= init_b(l.l.D,rate)i 

printf(- result = %Od\n-,rets); 
for(ret2=D;ret2<Oxffff;ret2++) 

for(rets=O;rets<Dxffffirets++) 
for(waiter=Oiwaiter<Dxffff;waiter++); 

} 
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This program demonstrates the use of many of the Multi-Link 
HOLC library functions. To run the program as a Chameleon 
self-test, connect Port A to Port B on a Dual Port Chameleon. 

#iaclude <stdio.b> 
#iaclude <cb ... b> 
#iaclude <ctype.b> 
#iaclude <fcntl.b> 
#include <init.b> 
#include <video.b> 
#iaclude <-atb.b> 

cbar ~g[48],r.sg[48],ans .. r; 

_inC) 
{ 
char iasit,·tadr.·radr; 
extern int rxlea; 
int result; 
loog iat count,countb; 

tadr=&tasg[O]; 
rad r=&l'iIsg [0] ; 
s_start(O); 
s_start( 1) ; 

, ..... .ake aad display tran~it .. ssage ••••• , 

for(insitc O;insit<=16;insit++) 
~g[iasit] = insit; 

priatf(-.. ssage = e); 

for(iasit=0;insit<=16;iasit++) 
priatf(- lOx -,~g[insit); 
printf( -\n-); 

, ••••• do fra.e level setup ••••• , 

result=set_nl(Ox50); 
printf(-set nl result= %d -,result); 

result=set_tl(10); 
printf(-set tl result= %d -,result); 

. result=set_nZ(4); 
printf(-set nZ result= %d -,result); 

result=set_window(3); 
priatf(-set window result= %d\n-,result); 

result=-lh_set_net(O); 
priatf(-set net port A result= %d -,result); 
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result=alh_set_sub(l); 
printf(-set.sub port B result= %d\n-.result); 

, ••••• run test until finished or user quits ••••• , 
while (l) 
{ 
reJaint() ; 
if (toupper(answer}=='Q') 
break; 

printf(-\033[40a\033[%d;%df-.ll.13);'· xyplot ., 
printf(e\033[35aalh_slon'alh_slof test. Next test: flush~alle); 

printf(e\033[%d;%dfe.13.l3);'· xyplot ., 
printf(-\033[35aResult of alh_slon'alh_slof test: \ne); 

while(l) 
{ 
.1h_slon(O); 
while(alh_status(O)==l); 
if (.lh_status(O)==O) 

{ 
no-'loodO; 
break; 
} 

.1h_slof(O); 
seUi.r(2.2); 
while (ti.r(2»; 
if (.lh_status(O)I=O) 

{ 
no-'lood( }; 
break; 
} 

alh_slon(l); 
while(alh_status(l)==l); 
if (alh_status(l)==O) 

{ 
no-'lood( ); 
break; 
} 

alh_slof(l); 
setti.er(2.2) ; 
while (ti.er(2»; 
if (alh_status(l)I=O) 

{ 
nO-'lood( ) ; 
break; 
} 

testJassed(); 
break; 
} 
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reJaintO; 

printf(-'033[%d;%df-.13.13);I- xyplot -I 
printf(-'033[35aResult of flush_all test: 'n-); 

set_ratio(-l); ,-so 1 trans call will send on both ports-' 
.1h_slon(1); 
while(.lh_status(l)==l); 

result=-lh_trans(tadr'.12) ; 
flush_ano; 

result=-lh_receive(radr); 
if(rx1en>O) '-sIb no fra.. on either port-' 

nO-llood( ) ; 
else 

testJassed( ) ; 

printf(-'033[%d;%df-.ll.13);I- xyp10t -, 
pri ntf ( -'033[ 40.\033[3s..1 h _ f1 ush (port) Last test - ) ; 

printf(-'033[%d;%df-.13.13);'- xyplot -, 
printf(-'033[3s.Resu1t of .1h_flush(port) test: \n-); 

while(l) 
{ 

result=-lh_trans(tadr.12);'· send fra.es.both ports·' 
.1h_flush(O); '-flush port A-' 

resu1t=receive(O.radr); 
it(rx1en) ,. fail if port A not flushed ., 

{ 
nO-llood( ) ; 
printf(-port A failed to flush-); 
break; 
} 

result=receive(l.radr); 
if(lrx1en) ,- fail if port B is flushed -, 

{ 
nO-lloodO; 
printf(-port B flushed with A-); 
break; 
} 

B.13-50 

-
Version 2.5 



Chameleon 32 C Manual 

TEKELEC 

. ·Appendix B.13:·Multi-Link HOLC Library 

.1h_flush(1): '·flush port 8·' 
result=receive(l,radr): 

if{rxlen) ,. fail if port 8 not flushed ., 
{ 
nOJood{): 
printf(-port B failed to flush-); 
break; 
} 

result=receive(O,radr); 
if{lrxlen) ,. fail if port A is flushed ., 

{ 
nOJood{ ); 
printf{-port A flushed .ith port B-); 
break; 
} 

testJassed( ) ; 
break; 
} 

printf(-\033[40.\033[3~Press 0 to exit, space to restart \n-); 
answer=O; 
while «answerl=' ')&&(toupper(answer)l='Q'» 

answer z getcb(_stdvt); 
1f (toupper(answer)=='O') 
break; 

printf(-\033[OJ·); 

} 

, ••••• if link still connected, disconnect it, then exit ••••• , 

} 

if(status{»O) 
{ 
result=slof(); 
while(status(»O); 
} 

reJaint() 
{ 
printf(-\033[1d;ldf·,9,13);'· xyplot ., 

printf(·\033[4o.\033[3~ress space bar to run test 
answer=O; 
while (answerl=' ') 

{ 
answer = getch{_stdvt); 
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} 
printf(-\033[OJ-); 
} 
nO-llood( ) 
{ 

printf(-\033[Sd;Sdf-.14.13);I· xyplot ., 
printfC-\033[30.\033[41.FAILED a); 

} 

testjassed() 
{ 
printfC-\033[Sd;Sdf-.14.13);I· xyplot ., 
printfC-\033[30.\033[4~ASSED a); 

} 

s_start(port} 
int port; 
{ 
1nt rats.retZ ... itar; 
long 1nt rate; 

rata=&4000; 
printfC-Trying to start Pl-); 
U( Iport} 
rets= init_aCO.O.O.rata}; 
alsa 
rats- init_b(1.1.0.rata); 

print'(- result • IOd\n-.rats}; 
for(ratZ=O;retZ<Oxffff;ret2++) 

for(rets=O;rets<Oaffff;rets++) 
for( .. it8r=O;.aitar<Oaffff; .. it8r++); 

} 
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B.14 U-INTERFACE LIBRARY' 

Introduction 

SetU 

Declaration 

Description 

Teke/ec 

The U-interface library function enables you to use the Chameleon 
32 U-interface hardware (the U-board) in the C environment. The 
library is called libu.a, and is in the \lib directory. The function call 
described below interfaces the U-interface library from C 
programs. 

Two sample programs are given beginning on page B.14-14. 

int SetU (cmdblock, resblock); 
char cmdblock[ ]; 
char resblock[ ]; 

int SetU is the function call for .accessing the U-board from the C 
Shell. 

Th!s function has two parameters blocks that are character (char) 
arrays. The size depends upon the requested function. 

The cmdblock (command block) parameter contains the input 
parameters needed. The first item, cmdblock [OJ, is a character 
specifying the requested function. The remaining items are 
function-specific parameters. 

The resblock (result block) parameter contains the results of the 
operation requested in the cmdblock. The first item, resblock[OJ, is 
a character indicating whether or not the command was completed 
successfully. The remaining items are function-specific results. 

The commands listed on the next page are available as the first item 
in cmdblock. The commands are different for U-boards 0 and 1 to 
distinguish between the two boards installed in your Chameleon. 
However, if you have only one U-board in your Chameleon, you 
must use the commands that correspond to that board. 
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Board 0 Board 1 Command 

0 100 Initialize Interface 
1 101 Configure 
2 102 Set Transceiver State 
3 103 Get Transceiver State 
4 104 Set Transceiver Activation 
5 105 Get Transceiver Connection 
6 106 Set Transceivei ::ilv;;; 
7 107 Get Transceiver Errors 
8 108 Get HW Version 
9 109 Get Link Status 
11 111 Transceiver Transmit 
12 112 Transceiver Receive 
13 113 EOC Processing 
14 114 EOC Mode Control 
15 115 M4 Mode Control 
16 116 M5I6 Mode Control 
30 130 • Shutdown Interface 

The commands are described on the following pages. 

The error codes for resblock[O] are the same for all u-Jnterface 
Library commands. 

Code Meaning 

00 Successful 
01 Invalid Command 
02 Invalid Command Parameters 
03 Requested board is not responding 
04 U-board physical error 
05 U-board interface is not initialized 
10 Requested board is not installed 
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cmdblock[O] = 1 
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This command is used to initialize the C Library interface. This 
includes actions such as allocating memory, getting unit identifiers, 
enabling reception, etc. This command should be the first 
command issued when using the U Interface. 

The response parameter for this function is resblock[OJ. See Error 
Codes. 

This command is used to set up the U board for monitoring or 
simulating the M channel and the 28+0 channels. It also specifies 
the routing of the 28+D-channel data. 

Configuration for the M channel: 
cmdblock[1] Mode of operation . 

00000000 Customer Equipment (NT) Simulation. 
00000001 Network Equipment (LT) Simulation. 
00000010 Monitoring 

Configuration for the 28+0 channels: 

cmdblock[2] Mode of operation 
00000000 Customer Equipment (NT) Simulation. 
00000001 Network Equipment {LT} Simulation. 
00000010 Monitoring 

cmdblock[3] Codec encode 
00000000 ~-Law 
00000001 A-Law 

cmdblock[4] Clocking (Valid only in LT simulation) 
00000000 External 
00000001 Internal 
00000010 NT -Recovered 

cmdblock[5] 81-Channel Routing 
00000000 None 
00000001 Port A 
00000010 Port 8 
00000011 Idle pattern 
00000100 X1 
00000101 X2 
00000110 Codec Handset 
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00000111 Codec 600-0hm. 
cmdblock[6] 82-Channel Routing 

00000000 None 
00000001 Port A 
00000010 Port B 
00000011 Idle pattern 
00000100 X1 
00000101 X2 
00000110 Codec Handset 
00000111 Codec 600-0hm. 

cmdblock[7] D-Channel Routing 
00000000 None 
00000001 Port A 
00000010 Port 8 
00000011 Idle pattern 
00000100 X1 
00000101 X2 

cmdblock[8] 81-Channelldle Pattern 

cmdblock[9] 82-Channel Idle Pattern 
cmdblock[1 0] D-Channel Idle Pattern 

The response parameter for this function is resblock[O). See Error . 
Co~~ . 
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cmdblock[O] = 2 
cmdblock[O] = 102 
Set Transceiver State 

This command is used to set up the state of the specified 
transceiver. 

cmdblock[1] Transceiver specifier 
o NT Xcvr 
1 LTXcvr 

cmdblock[2] Transceiver state 
1 Reset 
2 Power down 
3 Absolute 
4 Normal 

The response parameter for this function is resblock[Oj. See Error 
Codes. 

cmdblock[O] =.3 
cmdblock[O] = 103 
Get Transceiver State 

Teke/ec 

This command is used to set up the state of the specified 
transceiver. 

cmdblock[1] Transceiver specifier 
o NTXcvr 
1 LT Xcvr 

The response parameters for this function are: 

resblock[O] See Error Codes 
resblock[1] Transceiver state 

o Reset 
1 Power down 
2 Absolute 
3 Normal 
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Set Transceiver Activation 

. cmdblock[O] = 5 
cmdblock[O] = 105 

This command is used to start transceiver activation or 
deactivation. 

cmdblock[1] Transceiver specifier 
o NTXcvr 
1 LTXcvr 

cmdblock[2] Transceiver activation 
1 Start activation 
2 Start deactivation 

The response parameter for this function is resblock[Oj. See Error 
Codes . 

Get Transceiver Connection 

Teke/ec 

This command is used to get the connection status of the specified 
transceiver~ 

cmdblock[1] Transceiver specifier 
o NTXcvr 
1 LT Xcvr 

The response parameters for this function are: 

resblcck[O] See Error Codes 
resblock[1] Transceiver connection 

o None 
1 Port A 
2 Port B 
3 Ports A and B 
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Set Transceiver Errors 

cmdblock[O] = 7 
cmdblock[O] = 107 

This command is used to reset the error counters of the specified 
transceiver. 

cmdblock[1] Transceiver specifier 
o NTXcvr 
1 LT Xcvr 

The response parameter for this function is resblock[O]. See Error 
Codes. 

Get Transceiver Errors 

Teke/ec 

This command is used to retrieve the 32-bit error counters of the 
specified transceiver. 

cmdblock[1] Transceiver specifier 
o NT Xcvr 
1 LT Xcvr 

The response parameters for this function are: 

resblock[O] See Error Codes 

resblock[1-4] 32-bit FEBE count. MSBs followed by LSBs. 
resblock[5-8] 32-bit NEBE count. MSBs followed by LSBs. 

resblock[9-12] 32-bit NoSyn count. MSBs followed by LSBs. 

resblock[13-16] 32-bit NoAct count. MSBs followed by LSBs. 
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Get HW Version 

cmdblock[O] = 9 
cmdblock[O] = 109 
Get Link Status 
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Appendix B.14: U-Interface Ubrary 

This command is used to get the version numbers of the transceiver 
pair. 

The response parameters for this function are: 

resblock[O] See Error Codes 

resblock[1] NT transceiver version number. 

resblock[2] LT transceiver version number. 

This command is used to get the link status of the transceiver pair. 

The response parameters for this function are: 

resblock[O] See Error Codes 

resblock[1] NT Link Status 
bitO link up 
bit1 superframe sync recognized 
bit2 transceiver activation in progress 
bit3 error indicator 

resblock[21 LT Link Status 
bitO link up 
bit1 superframe sync recognized 
bit2 transceiver activation in progress 
bit3 error indicator 
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There is no function cmdblock [0] = 10,110 

cmdblock[O] = 11 
cmdblock[O] = 111 
Transceiver Transmit 

Tekelec 

This command is used to transmit data on the M channel. Four 
types of information are allowed: EOC, M4, M5 and M6. 

cmdblock[1] Transceiver specifier 
o NT Xcvr 
1 LT Xcvr 

cmdblock[2] Channel specifier 
1 EOC 
2 M4 
3 M5IM6 

EOC Message 

cmdblock[3] EOC address, EOC OM bit. 

cmdblock[4] EOC Information 

M4 Message 

cmdblock[S] M41nformation 

MS/6 Messages 

cmdblock[6] MS/6 Information 

The response parameter for this function is resblock[OJ. See Error 
Codes. 
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cmdblock[O] = 12 
cmdblock[O] = 112 
Transceiver Receive 

Tekelec 

Appendix B.14: U-Interface library 

This command is used to receive the M-Channel information for a 
superframe, including two EOC messages and one M4 and M5/M6 
message each. Table 8.6.2-1 illustrates the coding/decoding 
format of the M-Channel superframe and how this corresponds to 
re~ponse parameters of this function. 

cmdblock[1] Transceiver specifier 
o NT Xcvr 
1 LT Xcvr 

The response parameters for this function are: 

resblock[O] 

resblock[1 ] 

See Error Codes 

Message Length 
o - No data available 
1 - 6 data bytes follow 

resblock[2] 

resblock[3] 

resblock[4] 

resblock[5] 

resblock[6] 

EOC address, EOC OM bit (byte 0 in the table). 

EOC Information (byte 1 in the table). 

EOC address, EOC OM bit (byte 2 in the table). 

EOC Information (byte 3 in the table). 

M41nformation (byte 4 in the table). 

resblock[7] M5/6 Information (byte 5 in the table). 

BYTE# \ Brr# 7 6 S 4 3 2 1 0 

o (resblock{2)) x· x x x a3 a2 a1 dm 

1 (resblock[3]) is i7 i6 is i4 i3 i2 i1 

2 (resblock[4]) x x x x a3 a2 a1 dm 

3 (resblock[S]) is i7 i6 is i4 i3 i2 i1 

4 (LT ~NT) [6] ACT DEA RSV· RSV RSV RSV UOA AlB 

4 (NT ~LT) [6] ACT PS1 PS2 NTM eso RSV SAl RSV 

S (resblock[7]) MSO M60 MS1 FEBE x x x x 

Notes: • = spare bit 
ASV = reserved bit 

Table B.6.2-1: M-Channel Superframe Byte/Bit Format. 
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crndblock[O] = 13 
crndblock[O] = 113 
EOC Processing 

crndblock[O] = 14 
crndblock[O] = 114 
EOC Mode Control 

Teke/ec 

Appendix 6.14: U-Interface Ubrary 

This command is used to configure the U board for automatic EOc 
processing. 

cmdblock[1] Transceiver specifier 
o NT Xcvr 
1 LT Xcvr 

cmdblock[2] Automatic Processing Mode 
o No action 
1 Operate 28+D Loopback 
2 Operate 81 Loopback 
3 Operate 82 Loopback 
4 Send Corrupted CRC 
5 Return to Normal 

The response parameter for this function is resblock[O]. See Error 
Codes. 

This command is used to configure the U board for EOC reception. 

cmdblock[1] Transceiver specifier 
o NTXcvr 
1 LT Xcvr 

cmdblock[2] EOC Reception Mode 
o No action 
1 Handle every EOC 
2 Handle EOC passing trinal checks 
3 Handle EOC passing trinal checks with 

automatic EOC ·processing 

The response parameter for this function is resblock[O]. See Error 
Codes. 
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cmdblock[O] = 15 
cmdblock[O] = 115 
M4 Mode Control 

cmdblock[O] = 16 
cmdblock[O] = 116 
M5I6 Mode Control 

Tekelec 

AppenalX 6.14: lJ-Interface Ubrary 

This command is used to configure the tJ board for M4 reception. 

cmdblock(1] Transceiver specifier 
o NTXcvr 

cmdblock(2] 

1 LT Xcvr 

M4 Reception Mode 
o No action 
1 Handle Dual-Consecutive M4 with Verified 

act/dea~ 
2 Handle Dual-Consecutive M4 
3 Handle Delta M4 
4 Handle every M4 

The response parameter for this function is resblock[O}. See Error 
Codes. 

This command is used to configure the U board for M5/6 reception. 

cmdblock(1] Transceiver specifier 
o NTXcvr 
1 LTXcvr 

cmdblock[2] M5I6 Reception Mode 
o No action 
1 Handle Dual-Consecutive M5/6 
3 Handle Delta M5/6 
4 Handle every M5/6 

The response parameter for this function is resblock[O}. See Error 
Codes. 
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cmdblock[Ol = 30 
cmdblock[O] = 130 
Shutdown 

Tekelec 

Appendix 8.14: U-Interface Library 

This command is used to shut the C-Library interface down. This 
includes freeing memory, disabling reception capability, etc. When 
done with the U interface, this command should be the last one 
issued. 

The response parameter for this function is resb/ock[O]. See Error 
Codes. 
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Sample Programs There ·are two sample U-Interface programs on the C Sample 
Program Disk: 

• testlt.c 
• testnt.c 

TESTLT.C This program verifies activation of the LT U transceiver and 
reception of EOC messages: i.e., that there is data flowing over the 
M channel. 

tinclude <stdio.h> 
tinclude <mtosUX.h> 

tdefine NT 
tdefine LT 
tdefine L:INIWP 
tdefine ERROR 
tdefine ERR NOSTAT 

0 
1 
1 
8 
6 

unsigned char Command[20],Response[20]; 
long . febe,nebe: 

/* 
* init U 
* :Initializes and configs U-Board for NT s~ulation 

* 

Command [0] ,. 0: /* :Initialize U Library */ 

Tekelec 

SetU(Command,Response); 
if (Response[O]) 

printf(WERROR:Init - %x\nW,Response[O]); 

Command [0] ... 1; 
Command [1] = 0; 
Command [2] == 0: 
Command [3] = 0: 
Command [4] == 1; 
Command (5] == 0: 
Command (61 ... 0: 
Command (7] ... 0; 
Command [8] = 0: 
Command [9] ... 0: 
Command [10] =- 0; 
SetU(Command,Response); 
if (Response[O]) 

/* Config command */ 
/* NT simulation */ 
/* NT simulation */ 
/* U-law */ 
/* Internal Clocking */ 
/* No B1 routing */ 
/* No B2 routing */ 
/* No 0 routing */ 
/* Idle patterns */ 

printf(MERROR:Config'" %x\nW,Response[O]): 
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/* 
* reset U 
* Shuts down U-Board 

* 

/* 
* main 

Command [0] = 30: /* shut down U Library */ 
SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:Shut Down = %x\n",Response[O]): 

* Entry point 

* 
*/ 

main() 
{ 

Teke/ec 

/* 
* Initialize for NT s~ulation 
*/ 

init_U () : 

/* 
* Update receive EOC for trinal checks only 
*/ 

Command [0] = 14; 
Command [1] = NT; 
Command [2] = 2; 
SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:EOC Processing = %x\n",Response(O]); 

/* 
* Issue Activation Command 
*/ 

printf("Activating ••• "): 
fflush (stdout) : 
Command [0] 4: 
Command [1] = NT; 
Command[2J = 1; 
SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:Activate = %x\n",Response[O]); 

/* 
* Wait 'till Link is up or Error 
*j 

Command [0] = 9; 
do { 

SetU(Command,Response); 
if (Response [O]==ERR_NOSTAT) 
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Teke/ec 

continue; 
if (Response[O» { 

printf("ERROR:Link Status = %x\n",Response[O]); 
printf("Abort\n"); 
reset_UO; 
exit(O); 

} ; 

} while (! (Response[l]&(LINKOPIERROR»); 

/* 
* Failure 
*/ 

if (Response(l]&ERROR) 
printf("Failure\n"); 
reset_U(); 
exit(O); 

printf("Successful\n"); 

pause (SEC+1); 

/* 
* Flush activation EOCs 
*/ 

Command [0] = 12; 
do { 

SetU(Command,Response); 
if (Response [0]) 

printf("ERROR:Receive = %x",Response[O]); 
if (Response [1]) 

printf("Rx'edEOC[%x%x]\n",Response[21,Response[3]); 
} while (Response [1] !=O); 

/* 
* Issue Deactivation Command 
*/ 

printf("Oeactivating\n"); 
Command [0] = 4; 
Command [1] ~ NT; 
Command [2] = 2; 
SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:Deactivate= %x",Response[O]); 

/* 
* Shut down U Interface and boogie 
*/ 

reset_U() ; 

exit(O); 
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TESNT.C This program verifies activation of the NT U transceiver and 
reception of EOC messages: Le., that there is data flowing over the 
M channel. 

#include <stdio.h> 
#include "mtosux.h" 
#define NT 0 
tFdefine LT 1 
: define LINKUP 1 

#define ERROR 8 
#define ERR NOS TAT 6 

unsigned char Command[20],Response[20]; 

/* 
* init U 
* Initializes and configs U-Board for LT s~ulation 

* 

/* 

. Command[O] = 0; 
SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:Init 

Command [0] 1; 
Command [1] = 1; 
Command [2] = 1; 
Command [3] = 0; 
Command [4] = 1; 
Command [5] = 0; 
Command [6] 0; 
Command [7] = 0; 
Command [8] = 0; 
Co~nd[9] = 0; 
Command [10] = 0; 
SetU(Command,Response); 
if (Response[O]) 

/* Initialize U Library */ 

%x\n",Response[O]); 

/* Config command */ 
/* LT s~ulation */ 
/* LT simulation */ 
/* U-law */ 
/* Internal Clocking */ 
/* No B1 routing */ 
/* No B2 routing */ 
/* No D routing */ 
/* Idle patterns */ 

printf("ERROR:Config %x\n",Response[O]); 

* reset U 
* Shuts down U-Board 

* 

Tekelec 

Command [0] = 30; /* shut down U Library */ 
SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:Shut Down = %x\n",Response[O]); 
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/* 
* main 
* Entry point 

* 
*/ 

main () 
( 

Tekelec 

/* 
* Ini~ia~ize for LT s~u~ation 
*/ 

init_U () ; 

/* 
* Update receive EOC for trina~ checks on~y 
*/ 

Command [0] = 14; 
Command [1] = LT; 
Command [2] = 2; 
SetU(Command,Response); 
if (Response [0]) 

printf("ERROR:EOC Processing = %x\n",Response[O]); 

/* 
* Issue Activation Command 
*/ 

printf("Activating •.. "); 
fflush (stdout) ; 
Command [0] = 4; 
Command{1] = LT; 
Command [2] = 1; 
SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:Activate = %x\n",Response[O]); 

/* 
* Wait 'ti~~ Link is up or Error 
*/ 

Command [0] = 9; 
do ( 

SetU(Command,Response); 
if (Response [O]==ERR_NOSTAT) 

continue; 
if (Response[O]) ( 

printf("ERROR:Link Status 
printf("Abort\n"); 
reset_U () ; 

%x\n",Response[O]); 

exit(O); 

} whi~e (! (Response[2]&(LINKUPIERROR»); 

/* 
* Fai~ure 
*/ 

if (Response [2] &ERROR) 
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Teke/ec 

printf(nFailure\n"); 
reset_U (); 
exit(O): 

printf("Successful\n"): 

/* 
* Send a 2B+O Loopback EOC 
*/ 

printf("Transmitting 
Command [0] == 11: 

EOC [150]\n"): 

Command [1] = LT: 
Command [2] = 1: 
Command [3] = 1: 
Command (4] = Ox50: 
SetU(Command,Response): 
if (Response[O]) 

/ * EOC address, dm * / 
/* EOC info */ 

printf("ERROR:Transmit = %x\nn,Response[O]): 

/* 
* Send a Return to Nor.mal EOC 
*/ 

printf(nTransmitting EOC [lFF]\nn): 
Command [0] == 11: 
Command [1] =- LT: 
Command [2] = 1: 
Command [3] = 1: 
Command [ 4] == OxFF: 

/* EOC address,dm */ 
/* EOC info */ 

SetU(Command,Response): 
if (Response[01) 

printf("ERROR:Transmit - %x\n",Response[O]): 

pause(SEC+1): 

/* 
* Flush the received EOCs (two of which are 150 and 1FF) 
*/ 

Command [01 = 12; 
do { 

SetU(Command,Response): 
if (Response[O]) { 

printf (nERROR:'Receive = %xn ,Response [0]) : 
break: 

if (Response[l]) 
printf("Rx'edEOC[%x%x]\n",Response[2],Response[3]): 

} while (Response [1] !=O); 

/* 
* Issue Deactivation Command 
*/ 

printf("Deactivating\nn): 
Command [0] == 4: 
Command [1] == LX: 
Command [2] == 2: 
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SetU(Command,Response); 
if (Response[O]) 

printf("ERROR:Deactivate 

/* 
* Shut down U Interface 
*/ 

reset_U(); 

exit(O); 

Appendix 6.14: u-tnterface Library 

%x",Response[O]); 
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8.15 ETSI LIBRARY 

. Link Selection 

Frame Status 
Word 

Addressing 

TEKELEC 

The ETSllibrary is an optional C library which must be purchased 
in addition to the Chameleon 32 'C' Development System. This 
library supports a total of 64 iogical links. The library is named 
libetsi.a and resides in the a:\lib directory of the hard disk . 

The ETSllibrary includes functions which enable you to control the 
use of 64 logical links. Each of the 64 links is referred to by a unique 
link number in the range 0 - 63. Each of the 64 logical links has its 
own SAPI and L1C values, which are assigned as follows: 

When you select a link using saLlink, you can then use the other 
functions to set the link on (slon), set the link off (slof), and transmit 
and receive messages. 

1. Use saLlink to salect one of the· 64 links (0 - 63). All links 
default to state 9, disabled. 

2. Use seLsapi to assign the link a SAPI value. 

3. Use seLlie1, 2 and 3 to assign the link a L1C value. 

A two-byte, frame status (frstat) word is attached to the beginning 
of each received message. This field provides the following 
information: 

• Frametype 
• Number of link which received the frame 
• Command or response frame 
• PolVFinal bit value 

The geLrxstat function returns the low-order byte of frstat. The 
geLriink function returns the high-order byte of frstat. 

- -- - . __ . ---

This library allows variable-length frame addressing, The range, 
conforming to CCITT Q.921 standards, is two (2) to four (4) octets. 
You can freely mix addressing modes in the 64 available logical 
links. 

To select 2-octet addressing, 
set LIC2 Ito any invalid value (>127) 

To select 3-octet addressing, 
set L1C3 to any invalid value 

To select 4-octet addressing, 
set all L1Cs to valid values. 
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SIMAN 

TEKELEC 

App. B.15: ETSI Ubrary 

If two or more links have the same address (SAPI/LIC combination), 
received frames will be considered to belong to the highest link 
number matching that address. 

A link is disabled by selecting the link and setting the SAPI or L1C1 
to an invalid value. You should ensure that the link is in the 
disconnected state before you disable it. If a link is disabled while 
in a connected (multi-frame) state, the device under test will see it 
as a Layer 1 failure. 

Setting the SAPI and/or LJC1 value to an invalid value sets the link 
to the disabled state (9). This provides an easy means of testing 
lost-link recovery and ignoring unused links. 

The Frame Address format may be modified by the values in LlC2 
and LlC3. If an invalid value (> 127) is set in LlC2, only the SAPI and 
LlC1 will be used. If LlC3 is set to an invalid value and LlC2 is valid, 
SAPI, LlC1 and LlC2 will be used. 

There are two ·functions which get the state of a link: status() gets 
the state of the selected link; linlLstatgets the state of any specified 
link. 

geLfreelink retums the number of the lowest-numbered, disabled 
link. find link retums the number of the lowest link matching a 
specified SAPVLlC combination. 

This library functions with Simultaneous Analysis (SIMAN) only if 
your Chameleon is equipped with a P5 board of revision level K33 or 
higher. Jf your Chameleon has an older P5 board (rev. K32 or 
lower), this feature is automatically disabled. You can obtain an 
upgrade kit from Tekelec which - when installed - will enable these 
older machines to run SIMAN with this library. 
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Functlons The following functions are in the ETSI library. Also refer to the 
common functions and error codes described in Appendix B.1. 
Programming tips and examples are provided beginning on page 
B.15-51. 

TEKELEC 

find_linkO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-4 
geCfreelinkO .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-5 
get_fwalting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-6 
get_lic1 () ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-7 
get_lic20 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-8 
geUic3() .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-9 
get_linkO ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-10 
get_lnksapi ............................................. 6.15-11 
get_lnklic1 ............................................. 6.15-12 
get_lnklic2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B.15-13 
get_lnklic3 .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-14 
get_meswaiting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-15 
get_rlinkO ............................................. 8.15-16 
geCrxstatO ............................................ 6.15-17 
get_sapiO ............................................. 6.15-18 
get_sconfig 0 .................... , . . . . . . . . . . . . . . . . . . . . .. B.15-19 
get_sim 0 ............................................. 6.15-20 
get_window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-21 
initp1 ................................................. B.15-22 
link_stat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-23 
receive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B.15-24 
5_n2oo ............. '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-25 
5_n201 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B.15-26 
5_1200 ..................................... : . . . . . . . . .. 6.15-27 
5_1203 ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.15-28 
set Iic1 ............................................... B.15-29 
se(~Iic2 ............................................... B.15-30 
set_lic3 ................................. ,............... B.15-31 
set_link ............................................... B.15-32 
set_net 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B.15-33 
set_sapi .............................................. , B.15-34 
set_sconfig ............................................ B.15-35 
set_sub 0 ............................................. B.15-36 
set_tei() . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B.15-37 
set_window . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B.l5-38 
setflg ......•.......................................... B. 15-39 
slot () .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. B. 15-40 
slon () ................................................ B.15-41 
start_sim ...........•.................................. B.15-42 
statu50 ............................................... B.l5-43 
tran5 .........•........................................ B.15-44 
transmit " . . . . . . . . . • . . . . • . . . . • . . . . . . . . . . • . . . . . . . . . . . . .. B. 15-45 
troi •. . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . : . . . . . . . . . . . .. B. 15-46 
trxcni .......................... :...................... B.15-47 
trxidc ..............•.••........•.......•.............. B.15-48 
trxidr ........•......•••....•..•.......•............... B. 15-49 
trxmi ...............•••....•...•......••...•.......... B. 15-50 
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find_linkO 

Declaration 

. Description 

Returns 

TEKELEC 

jnt find_link(sapi, lic1, lic2, lic3) 
int sapi, tei, tgi; 

App. 8.15: ETSI Library 

sapi SAPI value of the link, in the range 0-63 (SAPI > 63 is invalid, 
resulting in don't care value) 

lic LIes 1,2 and 3 values of each link, in the range 0 -127 (LIen> 
127 is invalid, resulting in don't care value) 

This function returns the number of the lowest link matching the 
specified SAPI/LlC values. An invalid SAPI or LIe value is treated 
as a don't care for that parameter and returns the first link matching 
the valid parameters. 

0-63 
-1 

Matching link number 
No match found 
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get_freelinkO 

Declaration 

Description 

Returns 

TEKELEC 

App. B.15: ETSI Library 

int get_freelinkO 

This function gets the link number (0 - 63) of the first disabled link. 

0-63 
-1 
-2 

Disabled link number 
No free iinks available 
initp1 not performed 
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Declaration 

Range 

Description 

Returns 

TEKELEC 

int geCfwaiting (Inkn) 
char Inkn; 

Inkn 

App. 8.15: ETSI Ubrary 

0-63 

This function gets the number of I-frames waiting to be transmitted 
on link Inkn. . 

0-7 Number of l-frames waiting to be sent by link 
Inkn 

See also the global error codes on page B.1-1 . 
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Declaration 

Description 

Returns 

TEKELEC 

App. B.15: ETSI Library 

int getJic1 0 

This function gets the L1C1 of the link currently under user control. 
Any value greater than 127 disables the link. 

0-127 
128 - 255 

L1C1 for current link number 
L1C 1 value that disables link. 

Also see global error codes on page 8.1-1 . 
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get_lic2() 

Declaration 

Description 

Returns 

TEKELEC 

App. B.15: ETSI Library 

int geClic20 

This function returns the L1C2 value of the link currently under user 
control. 

0-127 
128 - 255 

LiC2 for current link number 
L1C2 value that disables use of L1C2 on the link 
(the link is not disaoled) 

Also see global error codes on page 8.1-1. 
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Declaration 

Description 

Returns 

TEKELEC 

App. B.15: ETSI Library 

int getJic3() 

This function returns the L1e3 value of the link currently under user 
control. 

0-127 
128 - 255 

L1C3 for current link number 
L1e3 value disabling use of L1C3 on the link (the 
link is not disabled) 

Also see global error codes on page 8.1-1 . 
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Declaration 

Description 

Returns 

TEKELEC 

App. B.15: ETSI Library 

int get_linkO 

This function gets the number of the link which is currently under 
user control. 

0-63 
-1 

Current link number 
initp1 not performed 
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Declaration 

Range 

Description 

Returns 

TEKELEC 

int getJnksapi (Inkn) 
char Inkn; 

Inkn 

App. B.15: :rSI library 

0-63 

This function gets the SAPI value for link Inkn. 

0-63 
>63 

SAPI value assigned to link Inkn 
SAPI value disabling link Inkn 

See also the global error codes on page 8.1-1. 
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Declaration 

Range 

Description 

Returns 

TEKELEC 

int getJnklic1 (Inkn) 
char Inkn; 

Inkn 

App. 8.15: ETSI Ubrary 

0-63 

This function gets the LlC1 value for link Inkn. 

0-127 
> 127 

LlC1 value aSSigned to link Inkn 
L1C1 value disabling link Inkn 

See also the global error codes on page 8.1-1. 
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Declaration 

Range 

Description 

Returns 

TEKELEC 

int getJnkHc2(lnkn) 
char Inkn; 

Inkn 

App. 8.15: ETSI Library . 

0- 63 

This function gets the LlC2 value for link Inkn. If an invalid value 
(> 127) is set in LlC2, only the SAPI and LlC1 (Le., 2-byte 
addressing) will be used. 

0-127 
>127 

valid values 
invalid values. 

See also the g!obal error codes on page 8.1-1. 
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Declaration 

Range 

Description 

Returns 

TEKELEC 

int get.Jnl<lic3(lnkn) 
char Inkn; 

Inkn 

App.8.15: ETSI Ubrary 

0- 63 

This function gets the LiC3 value for link Inkn. If L1C3 is set to an 
invalid value and LlC2 is valid, SAPI, L1C1 and LlC2 (Le., 3-byte 
addressing) will be used. 

0-127 
>127 

valid values 
invalid values 

See also the global error codes on page B.1-1. 
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get_meswai1ing 

Declaration 

Description 

Note 

Returns 

TEKELEC 

App.6.15: ETSI Librar/ . 

int geCmeswaiting 0 

This function gets the number of messages waiting to be received 
from the Front End Processor (FEP). 

This function returns the number of messages buffered by the FEP. 
The library buffers one additional message. 

0-32 Number of messages waiting to be received from 
the FEP 

See also the global error codes on page 8.1-1. 
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Declaration 

Description 

Returns 

TEKELEC 

App. B.15: . ETSI Ubrary 

int get_rlinkO 

This function oets the number of the link which sent the last received 
message. This is the high order byte of the frame status word frstat 
passed by the FEP. 

0-63 
-1 
-2 

Current link number 
No messages received yet 
initp1 not performed 
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Declaration 

Description 

Returns 

Examples 

TEKELEC 

App. 6.15: ETSi Ubrary 

char get_rxstatO 

T:,is function gets the low order byte of the frame status word frstat, 
which contains the frame type, C/R bit and P/F bit of the last 
received message. 

O-Oxe3 
OxFF 
OxFE 

Ox41 
Ox02 
Oxe3 

frstat value (interpreted as shown below) 
No messages received yet 
initp 1 not performed 

Non-final XID response 
!-frame command 
Final FR.MR response 

.. 
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Declaration 

Description 

Returns 

TEKELEC 

App.8.15: ETSI Library 

int get_sapiO 

This function gets the SAPI value of the link currently under user 
control. 

0-255 SAPI for current link 

Also see global error codes on page B.1-1. 
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Declaration 

Description 

TEKELEC 

App.6.15: ETSI Ubrary 

lnt geCsconfig 0 

This function returns a copy of the current control configuration 
byte, which can be interpreted as shown in the figure below. 
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Declaration 

Description 

Returns 

TEKELEC 

App. 8.15: ETSI Library 

int ge!_sim 0 

This function returns a copy of of the network/subscriber selection. 

o 
1 

Network 
Subscriber 
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Declaration 

Range 

Description 

Returns 

TEKELEC 

int get_window (Inkn) 
char inkn; 

Inkn 

App. 8.15: ETSI Library 

0-63 

This function gets the number of outstanding I-frames on link 
number Inkn. 

0-7 
Inkn 

Number of unacknowledged l-frames of link 

See also the global error codes on page 8.1-1. 
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initp1 

Declaration 

Description 

Note 

Ranges 

Returns 

TEKELEC 

App. B. 15:ETSI Library 

int initp1 (interface, sta, encode, bitrt) 
int interlace, sta, encode; 
long bitrt; 

initp 1 loads the Front End Processor (FEP) code for the library and 
starts simulation. Predefined values exist in mlklib.h to aid in setting 
up the call to this function. sta is the station type and selects the 
initial sense of the command/response bit. The library permits 
reselection of the station type at any time. encode selects the 
physical data encoding. bitrt sets the data rate when simulating a 
DCE device. 

This function is identical to and interchangeable with the starLsim 
function. It has been included in the ETSI library for downward 
compatibility with the single link LAPD library. 

interface 0 V-type interface ~DCE) 
1 V-type interface DTE) 
2 ISDN interface 

sta 0 NETWORK 
1 SUBSCRIBER 

enoode 0 NRZ 
1 NRZI 

bitrt Any long integer value from 50 - 64000. 

See the global error codes on page B.1-1. 
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link stat 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int link_stat(n) 
char n; 

n 

App. 8.15: ETSI Library 

0-63 

This function gets the current state of link n. 

0-9 Current state of link (see table below) 

See also the- global error codes on page B.1-1 . 
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receive 

Declaration 

Description 

TEKELEC 

int receive( dest_ addr) 
char *desCaddr; 

App. B.15: ETS! Library 

This function receives a message from the FE? by performing the 
following tasks: 

• It polls the FEP to see if any received messages are available 

• It transfers the message contents to the user defined buffer 
pointed to by dest_addr 

• The total length of the message (including the frame status 
bytes frsta~ is placed in the global variable rxlen 

The 1rstat word is accessible by calling get_rlink and 
get_rxstat so that you can interpret and respond to a 
message quickly. The frstat bytes are attached to the 
beginning of each received message so that several 
messages may be received, sorted, interpreted, and 
individual responses made. 

It is up to the user to ensure that the destination buffer is long 
enough to contain the message. Generally, a length equal to N201 
+ 2 is adequate. 
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s n200 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int s_n200 (val) 
int val; 

val 

App. 8.15: ETSI Library 

1-255 

This function sets the maximum number of retries (N200). 

o Successful 

See also global error codes on page 8.1-1 . 
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s n201 

Declaration 

~ange 

Description 

Returns 

TEKELEC 

int s_n201 (val) 
intval; 

val 

App. B.15: c.SI Ubrary 

1 -512 

This function sets the maximum length for an I-frame (N201). 

o Successful 

See also global error codes on page B.1-1. 
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s t200 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int s_t200 (val) 
int val; 

val 

App. B.15: ETSI Library 

0-255 

This function sets the time allowed for the remote station to respond 
(T200). Setting this value to 0 disables the T200 timer. 

o Successful 

See also global error codes on page B.1-1. 
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s t203 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int s_t203 (val) 
intval; 

val 

App. 8.15: ETSI Ubrary 

0-255 

This function sets the maximum time between frames (T203). On 
time out, a polled RR or XIO command is transmitted, depending on 
the configuration selecticn. Setting this yalue to 0 disables the T203 
timer. 

o Successful 

See also global error codes on page 8.1-1. 
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set Hc1 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int set_lic1 (value) 
char value; 

value 

App. 8.15: ETSI Library 

The Lie 1 value to use for the link, as follows: 

a -127 Valid L1C1 values 

128 - 255 Invalid LlC1 value, which causes 
the link to be disabled 

This function sets the L1C 1 value for the link under user control. 
L1C1 is a value assigned to, and may be associated with, a single 
link and a given point-to-point data link connection. At any time, a 
given terminal endpoint (TE) may contain one or more L1Cs. 

Normal values are: 

o 
-1 
-2 
-3 

0-127 Valid 
128 - 255 Disable link 

Successful 
Parameter out of range 
initp 1 not performed 
Timeout 
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set Iic2 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int seClic2(value) 
char value; 

value 

App. 8.15: ETSI Ubrary 

The LlC2 value to use for the lin:" as foliows: 

o - 127 Valid LlC2 values 

128 - 255 Disables the use of the LlC2 and 
L1e3 bytes 

This function sets the L1C2 value for the link under user control. If 
used, the L1C2 is the third byte of the LAPD Address field. Any value 
greater than 127 disables both LlC2 and L1C3. 

o 
-1 
-2 
-3 

Successful 
Parameter out of range 
initp1 not performed 
TImeout' 
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set Iic3 

Declaration 

Range 

Description 

Returns' -

TEKELEC 

int setJic3(value) 
char value; 

value 

App.6.15: ETSI Ubrary 

The L1e3 value to use for the link, as follows: 

o - 127 Valid Lle3 values 

128 - 255 Disables the use of the L1e3 byte 

This function sets the Lle3 value for the link under user control. If 
used, the Lle3 is the fourth byte of the LAPD Address field. Any 
value greater than 127 disables Lle3. 

o 
-1 
-2 
-3 

Successful 
Parameter out of range 
initp1 not performed 
Timeout 
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set link 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int seClink(n) 
char n; 

n 

App. B.15: ETSI Library 

0-63 

This function puts link n under user control. Only one link at a time 
can be under user control. 

o 
--1 
-2 
-3 

Successful 
Parameter out of range 
initp 1 not performed· 
Timeout 
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Declaration 

Description 

TEKELEC 

App. B.15: ETSI Library 

int set-net 0 

This function sets the simulation side to NETWORK. The 
Chameleon can simulate either a network or subscriber device. 

When the Chameleon 32 emulates a network, it sends commands 
with the C/R bit set to one, and responds with the C/R bit set to zero. 
It sends the selected SAPI and LlC with the C/R bit automatically 
set in accordance with CCITT Q. 921. 
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Declaration 

Range 

Description 

Returns 

TEKELEC 

int seCsapi(v) 
char v; 

App. B.15: ETSI Library 

Accepted range of v is 0 - 255. A value over 63 disables the 
selected link. 

This function sets the SAPI valueforthe link under user control. The 
SAPI (Service Access Point Identifier) indicates the layer two 
service type requested or supported. Normal values are: 

o 
-1 
-2 
-3 

o 
16 
63 
64-255 

Call Control procedures 
Packet communication procedures 
Management procedures 
Disable link 

Successful 
Parameter out of range 
initp 1 not performed 
Timeout 
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set_sconfig 

Declaration 

Description 

Returns 

TEKELEC 

int set_sconfig (byte) 
int byte; 

App. B.15: ETSI Library 

This function sets the value of the control configuration byte, 
interpreted as shown in the figure below. 

o Successful 

See also global error codes on page B.1-1. 

8.15-35 Version 1.0, November 1992 



Chameleon 32 'c' Manual 

Declaration 

Description 

TEKELEC 

App. 8.15: ETSI Ubrary 

int seCsub 0 

This function sets the simulation side to SUBSCRIBER. The 
Chameleon can simulate either a network or subscriber device. 

When the Chameleon 32 emulates a LAPD subscriber, it sends 
commands with the CIR bit set to zero, and responds with the CIR 
bit set to one. It sends the selected SAPI and L1C with the C/R bit 
automatically set in accordance with CCITT Q. 921. 
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set tei 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int set_tei(valua) 
char value; 

value 

App. B.15: ETSI Library 

The TEl value to use for the link, as follows: 

o - 127 Valid TEl values 

128 - 255 Invalid TEl value, which causes 
the link to be disabled 

This function sets the TEl value for the link under user control. TEl 
is a value assigned to, and may be associated with. a single link and 
a given point-to-point data link connection. At any time, a given 
terminal endpoint (TE) may contain one or more TEls. 

This function is provided for the convenience of those users whose 
applications use the CCITT Q.921 2-field address (SAPI TEl). Its 
use is completely interchangeable with setJic10. 

Normal values are: 

o 
-1 
-2 
-3 

0-127 Valid 
128 - 255 Disable link 

Successful 
Parameter out of range 
initp1 not performed 
Timeout 
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set window 

Declaration 

Range 

Description 

Note 

Returns 

TEKELEC 

int set_window (val) 
int val; 

val 

App.8.15: ETSI Library 

1-7 

This function sets the maximum number of outstanding frames on 
each link. 

'The total of outstanding frames + the number of frames passed to 
the FEP waiting to be 'transmitted + the number of messages over 
16 bytes long waiting to be received from the FEP may not exceed 
80. 

o Successful 

See also global error codes on page 8.1-1 . 
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setflg 

Declaration 

Range 

Description 

Returns 

TEKELEC 

int se11lg (flag) 
int flag; 

flag 1 
o 

Ox7E fill 
OxFFfill 

App. 9.15: ETSI Library 

This function selects an interirame fill pattern. 

o Successful 

See also global error codes on page B. 1-1 . 
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sl01 () 

Declaration 

Description 

Returns 

TEKELEC 

App.6.15: ETSI Ubrary 

int slof 0 

This function sends a DISC and waits for a UA frame. This is 
equivalent to the CCITT primitive DL RELEASE. 

o Successful 

Also see global error codes on page 8.1-1 . 
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s~on 0 

Declaration 

Description 

Returns 

TEKELEC 

App.8.15: ETSI Lit,rary 

int slon 0 

This function sends a SA8ME and waits for a UA frame. This is 
equivalent to the CCITT primitive Dl ESTABLISH. 

o Successful 

Also see global error codes on page B.1-1 . 
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Declaration 

Description 

Note 

Ranges 

Returns 

TEKELEC 

App.8.15: ETSI Ubrary 

int start_sim (interface, sta, encode, bitrt) 
int interface, sta, encode; 
long bitrt; 

start_sim loads the Front End Processor (FEP) code for the library 
and starts simulation. Predefined values exist in mlklib.h to aid in 
setting up the call to this function. sta is the station type and selects 
the initial sense of the command/response bit. The library permits 
reselection of the station tYpe at any time. encode selects the 
physical data encoding.' bitrt sets the data rate when simulating a 
DCE device. 

This function is identical to and interchangeable with the initp 1 
function. initp1 is included for downward compatibility with the 
single link LAPD library. 

interface 

sta 

encode 

bitrt 

o 
1 
2 

1 

o 
1 

V-type interface (DCE) 
V-type interface (DTE) 
ISDN interface 

o . NETWORK 
SUBSCRIBER 

NRZ 
NRZI 

Any long integer value from 50 - 64000. 

See the global error codes on page B.1-1. 
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status(} 

Declaration 

Description 

Returns 

TEKELEC 

App. 6.15: ETSI Ubrary 

int statusO 

This function gets the current state of link under user control. 

0-9 Current state of link (see table below) 

See also the global error codes on page 8.1-1 . 
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trans 

Declaration 

Description 

Returns 

TEKELEC 

int trans (frame,address,len) 
int frame, len; 
char *address; 

App. 8.15: ETSI Ubrary 

This function transmits a frame, as follows: 

frame selects type of frame to transmit: 

Ox80 
Ox81 
Ox82 
Ox83 

I-frame 
UI 
XIDC 
XIDR 

Sequenced (numbered) l-frame 
. Unnumbered I-frame (NSI) 

XID command frame 
XID response frame 

address is a pointer to the first byte of the message to be 
transmitted. 

len is the actual length of the message to be transmitted. There are 
two restrictions on the message length: 

• l-frames should not exceed the value set in N201 (maximum 
length of an I-frame) 

• The total length of the frame cannot exceed 512 bytes. 

o Successful 

Also see global error codes on page 8.1-1. 
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transmit 

Declaration 

Description 

Note 

Returns 

TEKELEC 

int transmit (xloc, xlen) 
char ·xloc; 
int xlen; 

App. B:15: ETSI Library 

This function transmits a message in a sequenced (numbered) 
I-frame. 

xloc is a pointer to the first byte of the message to be transmitted. 

xlen is the actual length of the message to be transmitted. There 
are two restrictions on the message length: 

• I-frames should not exceed the value set in N201 (maximum 
length of an I-frame) 

• The total length of the frame cannot exceed 512 bytes. 

The transmitfunction is provided for user convenience. If extremely 
high data rates are required, the trans function should be used, as 
it is somewhat faster. 

o Successful 

Also see global error codes on page 8.1-1. 
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truD 

Declaration 

Description 

Note 

Returns 

TEKELEC 

int trui (xloc, xlen) 
char ·~xloc; 
int xlen; 

App.8.15: ETSI Ubrary 

This function transmits a message in an unnumbered I-frame (UI 
frame). 

xioc is a pointer to the first byte of the message to be transmitted. 

xlen is the actual length 01 the message to be transmitted. The total 
length of the frame must not exceed 512 bytes. 

The truifunction is provided for user convenience. If extremely high 
data rates are required, the trans function should be used, as it is 
somewhat faster. 

o Successful 

Also see global error codes on page 9.1-1. 
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trxcni 

Declaration 

Description 

Returns 

TEKELEC 

App. 8.15: ETSI Library 

int trxcni 0 

This function transmits an XID command frame with no data field. 

o Successful 

See also global error codes on page B. 1-1 . 

8.15-47 Version 1.0, November 1992 



Chameleon 32 'c' Manual 

trxidc 

Declaration 

Description 

Note 

Returns 

TEKELEC 

1nt trxidc (xloc, xlen) 
char ·'xloc; 
int xlen; 

App. B.15: ETSI Ubrary 

This function transmits a message in an XID command frame. 

xloc is a pointer to the first byte of the message to be transmitted. 

xlen is the actual length of the message to be transmitted. The total 
length of the frame must not exceed 512 bytes. 

The trxidc function is provided for user convenience. If extremely 
high data rates are required, the trans function should be used, as it 
is somewhat faster. 

o Successful 

Also see 'glob~ error codes. on page 8.1-t. 
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trxidr 

Declaration 

Description 

Note 

Returns 

TEKELEC 

int trxidr (xloc, xlen) 
char *xloc; 
int xlen; 

App. B.15: ETSI Library 

Transmit a message in an XID response frame. 

xloc is a pointer to the first byte of the message to be transmitted. 

xlen is the actual length of the message to be transmitted. The total 
length of the frame must notsxceed 512 bytes. 

The trxidc function is provided for user convenience. If extremely 
high data rates are required, the trans function should be used, as it 
is somewhat faster. 

o Successful 

Also see global error codes on page 8.1-1. 
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trxrni 

Declaration 

Description 

Returns 

TEKELEC 

App. B.15: ETSI Library 

int trxrni 0 

This function transmits an XIO response frame with no data field. 

o Successful 

See also global error codes on page 8.1-1. 
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PROGRAMMING NOTES AND EXAMPLES 

General Notes 

Interpreting 
Received 
Messages 

TEKELEC 

This section provides general information about using the ETSI 
library. 

In your program, specify the Chameleon port being used by a call to 
the seLPortfunction. Ti1is is not absolutely necessary when using 
a Single-Port Chameleon (Ch20), but should be done to make your 
application portable. 

A call to initp1 must be made to start the Front End Processor (FEP). 
This loads the FEP operating code and starts the simulation. The 
Chameleon is then ready to begin testing. 

Before frames can be transmitted or received, at least one link must 
be enabled. To do this: 

a. Use seLl ink to select a link (default is 0) 

b. Set the SAPI and LlC1 to valid values by calling seLsapi and 
seLlie 

c. LlC2 and LlC3 must be set to a valid value if they are to be 
used. 

To interpret a received message, you must know the SAPI value 
and the frame type of the received message. This information is 
available to you from the frame status bytes, and can be accessed 
using the technique shown below: 

racaive(pointr); 

if(rxlan = = 0) '*exit if no message received*' 
return(O); 

frtype=(gat3Xsta()&3); . 

Ink:get_rllnk(); 
sapval=gat_lnksap(lnk); 

'*get the .frame type status bits*' 
'*get number of the link sanding message*' 

'*gat the SAPI for that link*' 

In this example, the frame type maybe interpreted from frtype as 
follows: 

O. UI frame 
1 - XID frame 
2 -I-frame 
3-FRMR 

sapvaJ is the SAPI value aSSigned to the link on which the message 
was received. 
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To optimize speed for applications such as load generators,follows 
these guidelines: 

• The trans function is faster than the other transmit functions 
sLich as transmit, trui, trxidr, and trxidc. 

• If you are not concerned with the contents of the received 
messages, use the following technique to keep the receive 
buffer empty. This is faster than a cali to the receive function in 
the transmit loop. 

if(get_meswtgO>=6) 

flush(); 

• Minimize input, output, and screen print operations in all 
tasks. Since the processor that runs the C shell also manages 
many of the I/O tasks, this will result in your simulation 
program running faster. 

• Run your program· in background mode. This is done by 
adding an ampersand (&) at the end of the· file name when 
starting the test from the C shell. For example: 

test & 
will run the program test in background mode. This causes 
the program to run at a higher priority and frees the C shell for 
other uses. This technique also reduces the number of 
windows available for other tasks, since a separate window is 
opened for each program running in background mode. 

In a test environment, the actual information content of a given 
message type is often fixed. In such cases, only the message type 
must be known in order to select the proper response. To simplify 
responding to message, predefine the content of responses in a 
message array. . 

In the following program fragment, the following is assumed: 

• A set of responses and pointers to the responses has been 
defined earlier 

• SAPVLIC combinations have been set up 
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The program fragment uses a defined.value TYPEOS, which is the 
offset to the byte in the message containing the message type. The 
call to fix eref extracts the cali reference value from the received 
message-and copies it into the selected response message. 

respond() 
{ 

char mestyp, *resp; 
int res~Uen; 
rxlen="; 1* prepare to loop until message received *1 

while(!rxlen) 
receive( &rxmes(O]); 

if«getJxstat()&3)=2) I*only respond to Iframes*1 
{ 

mestyp=rxmes[TVPEOS)i '*get message type from revd message*' 
switch(mestyp) 

• 
• 
• 

{ 
case CALL SU: 
'*If msg Is call setup·' 

I*respond setup ack·' 
resp=&su_ack; 
resp_len=SU_ACK_LEN; 
break; 

case RELEASE: 
'* If msg is release*1 

} 

'*respond release complete·, 
resp=&reLcmplt; 
resp_len=REL_CMPLT_LEN; 

flx_cr8f(resp); '*set response call ref value·' 
seUln.k!get_rll!,~()); '-select link to send response·' 
transmit(resp,resp_len); ,*. send response·' 
} 

flx_CI'ef(dest) 
char *dest; 

{ 
IntreCval; 
refval=rxmes(CREF _OS]; 

*(dest+CREF _OS-2)=refvali '*-2 to allow for frstat bytes*' 
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You can run the two test programs for ETSI LAPD library 
port-to-port on a dual-port CH32. You can also run them between 
Chameleons - CH32-to-CH32. However, in this case you may 
have to change the port selection in the function sim_start() at the 
end of the program. 

To compile and link these programs: 

cc -0 etsia etsia.c -Ietsi 
cc -0 etsib etsib.c -Ietsi 

Start the 'etsia' program first. 
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etsia.c is one of two sample programs to demonstrate the use of the 
ETSI lapd library functions. 

The Program: 

mainO 

#include cstdio.h> 
#include ccham.h> 
#include cctype.h> 
#include cfcntl.h> 
#Include cinit.h> 
#include cvideo.h> 
#Include cmtosux.h> 
char tmsg[48],rmsg[48]; 

{ 
char insit, *tadr, *radr,answer; 
extern char *malloc(); 
extern int rxlen; 
int result,tempi; 

long int count; 

Crlntf("C program started.\n"); 
adr=&tmsg[O]; 

radr=&rmsg[O] ; 
sim_startO; 

1**"* make and display transmit message *****/ 
. for(lnslt:O;insltc=16;inslt++) 

tmsg[insit] = Insit; 

printf("message = "); 
for(lnslt:O;insitc=16;insit++) 

prlntf(" %Ox ",tmsg[inslt»; 
printf("\n"); 

/***** do frame level setup *****/ 
result = setflg(O); 
result = set_mod(1); 
result = s_t2OO(0); 
result = s_t203(O); 
result: s_n201(260); 
result = s_n200(26); 
result = seCwlndow(3); 

1**"* setup sapl and UCs for 64 links and set them on *****/ 
fore;;) 
{ 

} 

tempi = geCfreellnk(); 
If(templcO) 

break; 
result = set_"nk(templ); 
result = set_sap'(tempi); 
result = set 11c1(templ); 
result = seCiIc2(templ); . 
result = set 11c31templ); . 
pause(5+5f2); / so other tasks can use processor */ 
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while(status(} <4 ) 
pause(5+S12); /. so other tasks can use processor */ 

/**.** send and receive until 'q' is entered * •• **/ 
result = seUink(2}; 
count=O; 
result = geUink(); 

printf("Current link is %d \n" ,result); 
printf("\033 [2J "); 
printf(" type Q to quit\n"); 

for(;;H 
answer=getch( stdvt); 

if(anSWer == 'q') break; 
result = receive(radr); 

if(rxlen>O) 
( 

printf("\033[10;7f received message = "); 
for(insit:O; insit<rxlen;insit++) 

printf(" %Ox .. ,rmsg[insit»; 
printf("\n\n"}; 

printf("Current link is %d \n",get_rllnk()); 

result = seUink(get_rlink()); 
if(status() ==4 ) 

result = trans(Oxao,tadr, 15); 
count++; 
prlntf("\03310/0d ;%df" , 14,36); 
printf("\033 31mThat's %ld. \n",count); 

} 
pause(517); /* so other tasks can use processor */ 
} 

for( count:O ;count<Oxfff;count++ ); 

/***** if link still connected, disconnect it, then exit *****/ 
if(status(»O) 
{ 
result = sJofO; 
} 

} 

sim_start() 

fnt rets,ret2; 
long Int rate; 

rate=64000; 
printf("Trying to start P1 "); 
rets= lnltp1(O,O,O,rate); 
prlntf(" result = O/OOx\n",rets); 
} 
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etsib.c is one of two sample programs to demonstrate the use of the 
ETSI lapd library functions. 

The Program: 

#include <stdio.h> 
#include <cham.h> 
#include <ctype.h> . 
#include cfcntl.h> 
#include <init.h> 
#include -cvideo.h> 

char tmsg[481,rmsg[48]; 

mainO 
{ 
char tempc,insit,user jn, ·tadr, ·radr; 
extern int rxlen; 
int result,tempi; 
long int count; 
printfC"C program started.\n"); 
tadr=&tmsg[O); 
radr=&rmsg[O] ; 
sim_startO; 

/*** .. make and display transmit message *****/ 
for(lnsit=0;/nsitc=16;/nsit++ ) 

tmsg(lnsit] = 16-lnsit; 
printf("message = "); 
for(lnsit=0;insitc=16;insit++ ) 
prlntf(" %Ox ",tmsg[insit]); 
printf("\n")j 

/***** do frame level setup *****/ 
result=set_mod(1 ); 
result=s_t200(O); 
result=s _ t203(0); 
result=s n201(20); 
result=set_ window(3); 

'***** setup sapi and L1Cs for 64 links and set them on *****/ 
__ for(;;) 

{ 
templ=get_freellnk(); 
if(tempicO) 

break; 
prlntf("free link = %d\n",tempi); 

result = seUink~tempi); 
result = set saPI(templ)j 
result = senIC1(tempi); 
result = se()lc2(tempi); 
result = seUIc3(templ); 
result = slonO; 
while(status() c 4) 

} 
pause(S13); /* so other tasks can use processor */ 
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/* .... send and receive until user types 'a' *****/ 
result=seUink(2); 
count=O; 
result=geUink(); 

printf("Current link is %d \n",result); 
result=trans(Ox80,tadr,15); 

printf("\033[2J "); 

App. 8.15: ETSI Library 

printf(" type a to quit,S to restart link, T to transmit Iframe\n"); 

for(;;){ 
user _in=toupper(getchL stdvt»; 
if(user _In== 'T') 

. result=trans(Ox80,tadr,15); 
If(user In=='O') 

"break; 
if(user_in == '5') 

slonO; 
. result=recelve(radr); 

if(rxlen>O) 
{ 

printf("\033[10;Sf received message = "); 
for(lnsit:O;insit<fxlen;lnsit++) . 

printf(" %OX" ,rmsg[insit]); 
prlntf(","\n"); 

prlntf("Current link is %d ,"",get_rlink()}; 

tempc:getJlink()=:63? O:get_rllnk()+ 1 ; 
resu.,t=set Ilnk(tempc); 
If(statuS(Y==4) 

result=trans(OxSO,tadr,15); 
count++; 
prlntf(,,\033[%d;%df",14,36); 
printf("\033(36m That's %Id.\n",count); 

} 
rause(513); 1* so other tasks can use processor */ 

for(count:O;count<Oxfff;count++); 
1**-* if link still connected, disconnect it, then exit *****/ 

If(status(»O) 
{ 
resu.t=slof(); 
prlntf("slof result %Od\n",result); 

} 

sim_start() 

fnt rets,ret2; 
long Int rate; 
reta:setport(PORTB); 
rate=64000; 
prlntf("Trylng to start P1 "); 
rets= lnltp1(1,1,O,rate); 
prlntf(" result = %Ox\n",rets); 
} 
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# (Remark), 2.1-6 
, (Echo Text), 2.1-7 
abs, 5.2-1 
access, 5.2-2 
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Set U-Transceiver, B.14-6 
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alloca, 5.2-3 
Analysis Library, App. B 10 

Functions: 
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ge1event, B.10-5 
reset anal, B.10-7 

Assigning-port functions, 
AUX 1,5.7-1 thru-6 
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Debugger, 2.1-2 

Async Library, App. B9 
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flush, B.1-3 
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getport, B.1-5 
getime, B.1-6 
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initime, B.1-7 
p1 reset, B.1-8 , 
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setphy, B.1-10 
setport, B.1-11 
settimer, B.1-12 
tbreak, B.9-5 
timer, B.1-13 
transmit, B.9-6 
tready, B.9-7 

atof,5.2-4 
atoi,5.2-5 
atol,5.2-5 
Aux Serial Port 1 

Using, 5.7-1 
Functions: 

initportb, 5.7-2 
recpb,5.7-4 
rstdrvb,5.7-5 
sendpb,5.7-3 

Aux Serial Port 2 
Using, 5.7-1 
Functions: 
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BAS VERSION, B.6-2 
BasicRate 'Interface Library, App. B6 

bas version, B.6-2 
setbasic, 8.6-3 

batch,2.1-8 
Batch Files 

batch command, 2.1-8 
login file, 2.1-1 

bcmp, 5.2-6 
bcopy, 5.2-6 
BERT functions, 5.10-1 ft. 

block len, 5.10-4 
Boards, Command (See U-Board) 
BOP Library (libbop.a), App. 81 

Functions: 
flush, 8.1-3 
getphy, B.1-4 
getport, B.1-5 
getime, B.1-6 
initp 1, B.2-2 
initp 1_ Sk, B.2-3 
initime, B.1-7 
p1 reset, B.1-8 
receive, B.2-4 
setflg, B.2-5 
setleds, B.1-9 
setphy. B.1-10 
setport, B.1-11 
settimer, B.1-12 
timer, B.1-13 
transmit, B.2-6 
tready, B.2-7 

BSC Library (libbsc.a), App. B7 
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tready, 8.7-6 
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c ________________ _ 
C Library (libc.a), Chapter 5 

Error Messages, 2.1-31, 2.8-1 
Control Characters. 5.6-1 

Back space, 5.s-:.1 
Beil,5.6-1 
Carriage return, 5.6-1 
Cursor down, 5.6-1 
Cursor right, 5.6-1 
Line feed, 5.6-1 

Functions: 
abs, 5.2-1 
access, 5.2-2 
alloca, 5.2-3 
atof,5.2-4 
atoi,5.2-5 
atol,5.2-5 
bcmp, 5.2-6 
bcopy, 5.2-6 
bzero, 5.2-6 
calloc, 5.2-7 
cap_disable, 5.10-2 
cap_enable, 5.10-2 

. cap_set, 5.10-3 
cap_status, 5.10-3 
clearerr, 5.2-8 
close, 5.2-9 
creat, 5.2-10 
exect, 5.2-11 
execv, 5.2-12 
exit, 5.2-13 
_exit, 5.2-13 
fclose,5.2-14 
ferror, 5.2-15 ----
feaf, 5.2-16 
fflush, 5.2-17 
fgetc, 5.2-18 
fgets, 5.2-19 
fileno, 5.2-20 
fopen, 5.2-21 
fprintf, 5.2-38 
fputc, 5.2-22 
fputs, 5.2-23 
fread,5.2-24 
free, 5.2-25 
freopen, 5.2-21 
fseanf,5.2-52 
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fseek, 5.2-26 
ftell, 5.2-21' 
fwrite, 5.2-28 
getc, 5.2-29 
getehar, 5.2-30 
gets, 5.2-31 
getw, 5.2-32 
isainum, 5.2-33 
isalpha, 5.2-33 
isascii,5.2-33 
iscntrl,5.2-33 
isdigit, 5.2-33 
!slower, 5.2-33 
isprint, 5.2-33 
ispunct, 5.2-33 
isspaee, 5.2-33 
isupper, 5.2-33 
isxdigit, 5.2-33 
loaddtd,5.10-4 
longjmp, 5.2-35 
lealloe, 5.2-7 
Imalloe, 5.2-36 
Irealloe, 5.2-49 
Iseek,5.2-34 
maHoc, 5.2-36 
onexit, 5.2-37 
open, 5.2-38 
perror, 5.2-42 
printf,5.2-39 
pute, 5.2-43 
putchar,5.2-44 
puts, 5.2-45 
putw, 5.2-46 
qsort, 5.2-47 
rand,5.2-48 
read, 5.2-49 
realloe, 5.2-50 
rename, 5.2-51 
saveaeq, 5.10-5 
savedtd, 5.10-6 
rewind,5.2-52 
seanf,5.2-53 
setbuf, 5.2-66 
setbuffer, 5.2-66 
setjmp, 5.2-57 
setlinebuf, 5.2-66 
sprintf, 5.2-39 
srand, 5.2-48 
sseanf,5.2-53 
startdfd, 5.10-7 
startdtd, 5.10-7 
strcat, 5.2-58 
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strcpy, 5.2-58 
strncat, 5.2-58 
strlen, 5.2-58 
strncpy, 5.2-58 
strncmp, 5.2-58 
stopdfd, 5.10-8 
stopdtd, 5.10-8 
-tolower, 5.2-60 
toupper, 5.2-60 
ungetc, 5.2-61 
unlink, 5.2-62 

. write, 5.2-63 
strtol, 5.2-5 
toascii, 5.2-60 
tolower, 5.2-60 
xtrcap, 5.2-58 
xtrcpy, 5.2-58 
xtrncpy, 5.2-58 

Globals, 5.~ 1 
C Shell, Chapter"2.1 
C Shell Commands: 

& (Background Mode), 2.1-5 
# (Remark), 2.1-6 . 
'(Echo Text), 2.1-7 
batch, 2.1-8 
cat, 2.1-9 
cd,2.1-10 

. cp, 2.1-11 
ctags, 2.1-12 
dump,2.1-13 
exit, 2.1-14 
format, 2.1-15 
getenv, 2.1-16 
help, 2.1-17 
jobs, 2.1-18 
kill, 2.1-19 
Is, 2.1-20 
man,' 2.1-21 
mkdir, 2.1-22 
mkres, 2.1-23 
more, 2.1-24 
mv,2.1-25 
pwd,2.1-26 
rm,2.1-27 
rmdir, 2.1-28 
rmres, 2.1-29 
run, 2.1-30 
setenv, 2.1-31 
shell, 2.1-32 
size, 2.1-33 
time, 2.1-34 
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cap_disable, 5.10-2 
cap_enable, 5.10-2 
cap_set, 5.10-3 
cap_status, 5.10-3 
cat, 2.1-9 
cd,2.1-10 
character arrays, B.14-1 
elearerr, 5.2-8 
close, 5.2-9 
c!r-pream, 5.10-4 
Codes, Error, B.14-2 
Compiler, Chapter 2.2, 4 

Commands: 
cc,2.2-1 
mee, 2.2-3 

Limits, App. A 
Machine Dependencies, 4.1-1 

Data Elements, 4.1-1 
External Names, 4.1-1 
Include file, 4.1-2 
Registers, 4.1-2 

Processing, 4.2-1 
Error Processing, 4.2-1 
Code Generation, 4.2-1 

Configuration, of Ch32, 2.1-1 
Commands- . 

DBGPORT, 2.1-2 
REM,2.1-1 

Operands, 
AUX1,2.1-2 
OFF,2.1-2 
VT,2.1-2 

Configure, U interface, B.14-3 
Connection, Get Transceiver, B.14-6 
cont_run, 5.10-5 
cp,2.1-11 . 
creat, 5.2-10 
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Debugger port, assigning (See under A) 
Device files, 2.1-1 
Disassembler, Chapter 2.5 

dis command, 2.5-1 
Error Messages, 2.5-2 

double get_err_rate, 5.10-17 
dump,2.1-13 
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Egrep, Chapter 2.6 
Error Messages, 2.6-4 
Examples, 2.6-3 
Introduction, 2.6-1 
Usage, 2.6-1 

Environmental variables, 2.1-3 
getenv, 2.1-15 
setevn, 2.1-28 

Be (background coior) , 2.1-28 
Fe (foreground color), 2.1-28 
HOME, 2.1-28 
PATH, 2.1-28 
YEAR, 2.1-28 
User-defined, 2.1-28 

error off, 5.10-13 
error-on, 5.10-13 
Errors, 

Get U- transceiver, B.14-7 
Set U-transceiver, B.14-7 

execl, 5.2-11 
execv, 5.2-12 
exit (shell command), 2.1-14 
exit (C function), 5.2-13 
Extensions, App. A 

F· 

fclose, 5.2-14 
ferror, 5.2-15 
feof,5.2-16 
fflush, 5.2~17 
fgetc, 5.2-18 
fgets, 5.2-19 
File Functions (low level), 5.8-1 to 5.1-8 
Filename substitution, 2.1-2 

·,2.1-2 
[),2.1-

fileno, 5.2-192 
find link, B.11-4 
flush, B.1-3, B.13--9 
flush all, B.13-10 
Fmkdlr, 5.8-4 
fopen,5.2-21 
format, 2.1-15 
fprintf. 5.2-38 
fpute, 5.2-22 
fputs. 5.2-23 
fread.5.2-23 
free, 5.2-25 

freopen, 5.2-21 
Frmdir, 5.8-5 
fscanf,5.2-52 
Fsearch, 5.8-6 
fseek, 5.2-26 
ftell, 5.2-27 
fwrite, 5.2-28 
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get freelinkO, 8.11-5, B.12-4 
ge()waiting, B.11-6, B.12-5 
get link, B.11-7, B.12-6 
get-iii, B.12-7 
get-'nkfli, B.12-8 
get-'nksapi, B.11-8 
get-Inktei, B.11-9 
get-Inktgi, 8.11-10 
get:meswaiting, B.11-11, B.12-9 
get-mod, B.3-4 
get rlink, B.11-12, B.12-10 
get=rntei, B.3--5, B.11-13 
get-rsapi, B.3-6, B.11-14 
get rxstat, B.11-15, B.12-11 
get-sapi, B.11-16 
get=sconfig, B. 3--7 , B.11-17, B.12-12 
get-sim, B.3-8, B.11-18 
get_tei, B.11-19 
get_tgi, B.11-20 
get_window, B.11-21, 8.12-13 

. getc, 5.2-29 
getchar, 5.2-30 
getenv, 2.1-16 
getevent, B.10-5 
getime, B.1-6 
getphy, B.1-4 
getport, B.1-5 
gets, 5.2-31 
getw. 5.2-32 
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Functions: 

Ch32, configuring, 2.1-1 
flush. B.1-3 
getphy. B.1-4 
getport. B.1-4 
getime, B.1-6 
initp 1, B.4-1 
inittime, B.1-7 
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receive, 8.4-3 
set-n 1, 8.4-4 
set-n2, 8.4-5 
set-t1, 8.4-6 
set-window, 8.4-7 
setleds, 8.1-9 
setphy, B.1-10 
setport, 8.1-11 
settimer. 8.1-12 
slof,8.4-8 
slon, 8.4-9 
status, 8.4-10 
timer, 8.1-13 
transmit, 8.4-11 

Multi-Link (See Multi-Link HOLe) 
help, 2.1-17 

1-----------------
init_a, 8.13-11 
Initialize,U interface, 8.14-3 
init_anal, 8.10-2 
init b,8.13-12 
initporta, 5.7-2 
initp1, 8.2-2, 8.3-9, 8.4-2, 8.5-2, 

8.7-2. 8.9-2, 8.11-22, -
8.12-14. 8.13-13 

initp1 Sk, 8.2-3 
inittime, 8.1-7 
isalnum, 5.2-33 
isalpha, 5.2-33 
isascii, 5.2-33 
iscntrl, 5.2-33 
isdigit, 5.2-33 
islower, 5.2-33 
isprint, 5.2-33 
ispunct, 5.2-33 
isspace, 5.2-33 
isupper, 5.2-33 
isxdigit, 5.2-33 
1/0 Redirection, 2.1-3 

iNDEX 

K ________ ~ ________ __ 
kill, 2.1-19 

L __________________ __ 
Language Extensions, 4.5-1 

Assembler, 4.5-1 
C Objects, 4.5-2 
Character Constants, 4.5-5 
Defaults. 4.5-2 
Forward Pointer References, 4.5-4 
Global Symbols, 4.5-2 
Structure Assignment, 4.5-5 
Syntax, 4.5-1 

LAPO Library (liblapd.a), App. 83 
Functions: . 

flush, 8.1-3 
get-mod, 8.3-4 
get-rntei,8.3-5 
get-rsapi,8.3-6 
get-5config, 8.3-7 
get-sim, 8.3-8 . 
getphy, 8.1-4 
getport, 8.1-5 
getime, 8.1-6 
initp1, 8.3-9 
inittime, 8.1-7 
p1 reset, 8.1-8 
receive, 8.3-10 
restartsim, 8.3-12 
setflg, 8.3-13 
setleds, 8.1-9 
set-bit-rate, 8.3-14 
set-mod, 8.3-15 
s-n200, 8.3-16 
s-n201, 8.3-17 
set-net, 8.3-18 
set-mtei, 8.3-19 
set-rsapi, 8.3-20 
set-sapi, 8.3-21 
set-sconfig, 8.3-22 
set-sub, 8.3-24 
s-t200, 8.3-25 
s-t203, 8.3-26 

J ____________________ _ 
set-tei, 8.3-27 
set-window, 8.3-28 
setleds, 8.1-9 
setphy, 8.1-10 
setport, 8.1-5 
settimer, 8.1-12 jobs, 2.1-18 
slof, 8.3-29 
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slon, 8.3-30 
status, 8.3-31 
stcpsim. B.3-32 
timer, 8.1-"13 
trans, 8.3-33 
transmit, B.3-34 
trlJi, 8.3-35 
trxcni, 8.3-36 
TRXRNI, B.3-37 
TRXIDC, B.3-38 
TRXIDR, 8.3-39 

icalloc, 5.2-7 
librarian, Chapter 2.4, App. A 

ar command, 2.4-2 
Error Messages, 2.4-3 

Library Implementation, Chapter 4.4 
Line Separators, 4.4-1 
Memory Allocation, 4.4-1 

link_stat, 8.11-23,8.12-15 
Linker, Chapter 2.3, App. A 

Errors, 2.3-3 
Id command, 2.3-1 
Object File Format, 2.3-5 
Process, 2.3-4 

Imalloc, 5.2-36 
Loading C, 1.2-1 
login file, 2.1-1 . 
10,ng get_blkerrs, 5.10 - 17 
long.get_errsec, 5.10 -18 
long get_rbiterrs, 5.10 - 19 
long get_rbits, 5.10 - 18 
long get_tbiterrs, 5.10 - 21 
long get tbits, 5.10 - 19 
long get:runtime, 5.10 - 20 
long get_serrsec, 5.10 - 20 
long get_syncloss, 5.10 - 21 
longjmp, 5.2-35 
Irealloc, 5.2-49 
Is, 2.1-20 
Iseek,5.2-34 

M _____________________________ ___ 

M channel, 
Configuring for, 8.14-3 
Receive data over U interface, 8.14-10 

Transmit data over U interface 8~14-9 
malloc, 5.2-36 
Make Utility, 3.1-1 

Dynamic dependency, 3.1-7 
Examples, 3.1-11 .. ~ 

Macro definition, 3.1-6 
Makefite structure, 3.1-3 
Suffixes 'table, 3.1-8 
Transformation ruies, 3.1-9 

Math Library (Iibm.a). Chapter 5.5 
Description, 5.5-1 
Functions: 

Absolute value, 5.5-2 
Exponential, 5.5-2 
Factorial, 5.5-2 
Logarithm, 5.5-2 
Matrix inverse, 5.5-3 
Transcendental, 5.5-2 
Square, 5.5-2 
Square root, 5.5-2 

man, 2.1-21 
Messages, U interface, 8.14-9, -10. 
mkdir, 2.1-22 
mkres, 2.1-23 
mlh flush, 8.13-14 
mlh -receive, 8.13-15 
mlh-set n1, 8.13-16 
mlh-set-n2,8.13-17 
mlh - set-net, 8.13-18 
mlh-set-sub,8.13-19 
mlh-set-t1,8.13-20 
mlh -set-t2, 8.13-21 
mlh -set-window, 8.13-22 
mth - slo1, 8.13-23 
mth -slon , 8.1 a.:-24 
mth -status , 8.13-25 
mlh trans, 8.13-26 
Mode Control, 

EOC, 8.14-11 
M4,8.14-12 
M5I6, 8.14-12 

more, 2.1-24 
Multi-Link HOLC (libmhdlc.a) App. B.13 

Functions: 
flush, 8.13-9 
flush all,8.13-10 
init i 8.13-11 
iniCb,8.13-12 
initp 1 , 8.13-13 
mlh flush, 8.13-14 

J mlh -receive, 8.13-15 
mlh-set n1, 8.13-16 
mlh - set-n2, 8.13-17 
mlh - set-net, 8.13-18 
mlh -set-sub, 8.13-19 
mlh - seCt1, 8.13-20 
mlh -set 12, 8.13-21 
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mlh set window, 8.13-22 
mlh -slot," 8.13-23 
mlh:=slon (port), 8.13-24 
mlh status, 8.13-25 
mlh -trans, 8.13-26 
receive, B.13-27 
SC3t n1, 8.13-28 
seC n2, 8.13-29 
seCnet 0, 8.13-30 
set-pat, 8.13-31 
set ratio, 8.13-32 
seCt 1 , 8.13-33 
seCt2, 8.13-34 
set_sub 0. 8.13-35 
set_window, 8.13-36 
slof 0, 8.13-37 
sian (), 8.13-38 
status 0, 8.13-39 
transmit, 8.13-40 

Multi-Link LAPD (libmlapd.a) App. 8.11 
Functions: 

find link, 8.11-4 
flush, 8.1-3 
get_freelinkO, 8.11-5 
geCfwaiting, 8.11-6 
get_linkO, 8.11-7. 
get_lnksapi, 8.11-8 
get_lnktei, 8.11-9 
get-,nktgi,8.11-10 
geCmeswaiting, 8.11-11 
geCriinkO,·8.11-12 
get_rntei, 8.11-13 
get_rsapi,8.11-14 
get_rxstat(), 8.11-15 
get_sapi(),8.11-16 
get_sconfig 0, 8.11-17 
get_sim 0, 8.11-18 
get_teiO,8.11-19 
get_tgiO.8.11-20 
geCwindow, 8.11-21 
getphy, 8.1-4 

. getport, 8.1'-5 
getime, 8.1-6 
initp1. 8.11-22 
inittime, 8.1-7 
p1 reset, 8.1-8 
link stat, 8.11-23 
p1 reset, 8.1-8 
receive, 8.11-24 
s n200, 8.11-25 
s-n201,8.11-26 
s_t200, 8.11-27 

~ t203, 8.11-28 
set_sconfig, 8.11-29 
set link, 8.11-30 
seCnet 0,8.11-31 
set mtei, 8.11-32 
seCrsapi, 8.11-33 
seCsapi, 8.11-34 
seCsub 0,8.11-35 
set tei, 8.11-36 
seCtei. 8.11-37 
seC window, 8.11-38 
setffg, 8.11-39 
setleds, 8.1-9 
setphy, 8.1-10 
setport, 8.1-11 
settimer, 8.1-12 
slof 0, 8.11-40 
slon 0, 8.11-403 
srch Ink, 8.11-42 
start-sim, 8.11-43 
statusO, 8.11-44 
timer, 8.1-13 
trans, 8.11-45 
transmit. 8.11-46 
trui, 8.11-47 
trxcni, 8.11-48 
trxidc, 8.11-49 
trxidr, 8.11-50 
trxmi , 8.11-51 

mv,2.1-25 
0 ____________________ __ 

onexit, 5.2-37 
one_block, 5.10-5 
one error, 5.10-14 
open, 5.2-38 
Operands for CH32 configuration, 2.1-2 

p-------------------------------
P1RESET,8.1-8 
Package Description, 1.1-1 
perror, 5.2-42 
Port(s), 

AUX 1. accessing via C Shell, 5.7-1ff. 
AUX 2, accessing via C Shell, 5.7-7ff. 
for debugger location, 2.1-1 
Selecting 

SETPORT, 8.4-5 
Pri version, 8.8-2 
Primary Rate Interface Library, App. 8.8 
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Pri version, B.8-2 
SefPrimary, B.8-3 

printf, 5.2-39 
Processing of EOC Messages, B.14-11 
pute, 5.2-43 
putct:ar, 5.2-44 
puts, 5.2-45 
putw, 5.2-46 
pwd,2.1-26 

Q,------------------------
qsort, 5.2-47 

R _______________________ __ 

rand, 5.2-48 
read. 5.2-49 
realloe, 5.2-50 
receive, B.2-4, B.3-1 0, B.4-3 

B.5-3, B.7-3, B.9-4, 
B.11-24, B.12-16, 
B.13-27, B.14-10. 

recpa, 5.7-4 
rename, 5.2-51 
reset_anal, B.10-7 
reset data, 5.10-22 
RESTARTSIM, B.3-12 
resync, 5.10-14 
rewind,5.2-52 
rindex, 5.2-58 
rm,2.1-27 
rmdir, 2.1-28 
rmres, 2.1-29 
run, 2.1-30 
rstdrv, 5.7-5 
Run-Time, Chapter 4.3 

System Library, 4.3-1 
Program entry/exit, 4.3-1 
Function Calls, 4.3-1 

s ____________________ ___ 
s-n200, B.3-16, B.11-25, B.12-17 
s-n201, B.3-17, B.11-26, B.12-18 
S-T200, B.3-25, B.11-27, B.12-19 
S-T203, B.3-26, B.11-28, B.12-20 
scanf,5.2-53 
SDLe Library (libsdlc.a), App. as 

Functions: 

flush, B.1-3 
getphy, B.1-4 
getport, B.1-5 
gHtime, B,1-6 
initp 1, 8.5-2 
inittime, B.1-7 
pi reset, 8.1-8 
receive, 8.5-3 
set~dr, 8.5-4. 
set-n2, B.5-5 
set-t1, B.~ 
set-t2, B.5-7 
setleds, B.1-9 
setphy, B.1-10 
setport, B.1-11 
settimer, 8.1-12 
slof,8.5-8 
slqn, B.5-9 
status, B.5-11 
timer, B.1-13 
transmit, B.5-11 
trsifr, B.5-12 
trnsi, B.5-13 
trtst, B.5-14· 
trui i B.5-15 
xid, B.5-16 

sendpa, 5.7-3 
set-adr, B.5-4 
set-bit-rate, B.3-14 
set_err_rate(sel), 5.10-6 
set_link, 8.11-29, B.12-22 
set iii, B.12-23 
set=mod, b.3-15 
set_mode, 5.10-7 
set-n1, B.4-4, B.13-28 
set-n2, B.4-5, B.5-5, B.13-29 
set-net, B.3-21 , 8.11- 30, B.13-30 
set-pat, B.13-31 
set-pream, 5.10-7 
set-l)trn, 5.10-8 
set ratio, B.13-32 
set=rntei, B.3-22, B.11-31 
set-rsapi, 8.3-23, B.11-32 
set-sapi, B.3-24, B.11-33 
set-sconfig, B.3-25, B.11-34, B.12-21 
set-sub, B.3-27 B.11-35, B.13-35 
set-11 , B.3-28, B.4-6, B.5-6, B.13-33 
set-t2, B.3-29, 8.5-7, B.1a:-34 
set-tei, B.3-27 B.11-36 
set-tgi, B.3-27 B.11-37 
set-window, B.3-28 , B.4-7, B.11-38 

B.12-24, B.13-36 
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setbasic, 8.6-3 . 
setbuf, 5.2-56 
setbuffer, 5.2-56 
setenv,2.1-231 
setllg, 8.2-5, 8.3-13, 8.11-39, 8.12-25 
setjmp, 5.2-57 
setlinebuf,5.2-56 
setleds, 8.1-9 
setphy,8.1-10 
setport, 8.1-11 
SetPrimary.8.8-3 
settimer, 8.1-12 
SetU, 8.14-1 
shell, 2.1-32 
Shutdown of U board, 8.14-13 
size, 2.1-33 
slot, 8.3-29, 8.4-8, 8.5-8, B:11-40, 

B.12-26, B.13-37 
slon, B.3-30, B.4-9, B.5-9, 8.11-41, 

B.12-27, B.13-38 
Specifier, U transceiver, B.14-5, -6, -

7, -9, -10, -11, -12. 
sprintf, 5.2-39 
srand,5.2-48 
srch Ink, B.11-42, B.12-28 
sscanf,5.2-53 
start_async, 5.10-9 
start sim, B.11-43, B.12-29 
start:sync, 5.10-1 ° 
status, B.3-31 , B.4-1 0, B.5-11 , B.11-44, 
5.10-15 
stopsim, B.3-32 
stop_test, 5.10-15 
strcat, 5.2-58 
strcmp, 5.2-58 
strcpy, 5.2-58 
strncat, 5.2-58 
strlen, 5.2-58 
strncmp, 5.2-58 
strncpy, 5.2-58 
strtol, 5.2-5 
System Library Globals, 5.3-1 

T ______________________ ___ 

2B+D Channel, configuring U board for, 
B.14-3 

tbreak, B.9-5 
time, 2.1-34 
timed_test, 5.10-10 
timer, B.1-13 
Timer Control (all libraries) 

Functions: 
getime, B.1-6 
inittime, 8.1-7 
settimer, B.1-12 
timer, B.1-13 

toascii, 5.2-60 
tolower, 5.2·-60 
-to lower, 5.2-60 
toupper, 5.2-60 
trans, B.3-33, B.11-45, B.12-31 
trans_resp, B.12-32 
Transceiver State. 

Get, B.14-5 . . 
Set, B.14-5 

transmit, B.2-6, B.3-34, B.4-11 , 
B.5-11 , B.7-4, B.9-6, 
B.5-11 , B.7-4, 8.9-6, 
B.11-46, 8.12-32, B.13-
40, B.14-9 

tready, B.2-7, B.7-5, B.9-7 
trnsi, B.5-12 
trsifr, B.5-13 
trtst, B.5-14 
trui, 8.3-35, 8.5-15, B.11-47,B.12-34 
trxcni, B.3-36, B.11-48, B.12-35 
trxidc, B.3-38, B.11-49, B.12-36 
trxidr, B.3-39, B.11-50, B.12-37 
trxrni, B.3-37, B.11-51, B.12-38 
Tutorial, 1.3-1 

u _______________________________ ~ 
U-board commands, B.14-2 
U Library (libu.a), Appendix B.14 
ungetc, 5.2-61 
unlink, 5.2-62 
userJ)trn, 5.10-11 

v ______________________ ___ 
V.120 Library (libv120.a) App. B.12 

Functions 
flush, B.1-3 
geLfreelinkO, B.12-4 
geLfwaiting, B.12-5 
get IinkO, B.12-6 
get lIiO, B.12-7 
get-'nklli, B.12-8 
get_meswaiting, B.12-9 
get_rlinkO, B.12-10 
get_rxstat(}, B.12-11 
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get_sconfig 0, B.12-12 
geCwindow, B.12-13 
getphy, B.1-4 
getport. B.1-5 
getime, B.1-6 
initp1. 8.12-14 
inittime, B.1-7 
link stat, B.12-15 
pi reset B.1-8 
receive, 8.12-16 
s n200, B.12-17 
s-n201, B.12-18 
st200, 8.12·-19 
s -t203, B.12-20 
seCsconfig, B.12-21 
set link, B.12-22 
seem, 8.12-23 
seC window, B.12-24 
setflg, B.12-25 
setleds, B.1-9 
setphy, B.1-10 
setport, B.1-11 
settimer, B.1-12 
slof 0, B.12-26 
slon 0, B.12-27 
srch Ink, B.12-28 
starCsim, B.12-29 
statusO, B.12-30 
-timer, B.1-13 
trans, B.12-31 
transmit , B.12-32 
trans_resp, B.12-33 
trui, B.12-34 
trxcni, B.12-35 
trxidc, B.12-36 
trxidr, 8.12-37 
trxmi , B.12-38 

vi Editor 
Abbreviation, 6.1-15 
Append mode, 6.1-4 
Arrow keys, 6.1-3 

Autoindent , 6.1-13 
Buffer, 6.1-8 
Buffer commands: 

",6.1-8 
p,6.1-8 
P,6.1-8 
YP,6.1-9 
Yp,6.1-9 

Command Reference, Section 6.2 
Control Character Table, 6.2-2 
Special Character Table, 6.2-4 

INDEX 

Upper Case Table, 6.2-6 
Lower Case Table, 6.2-8 

Cursor control keys: 
'N,6.1-4 
b,6.1-4 
e,6.1-4 
S,6.1--8 
spacebar. 6.1-4 
backspace, 6.1-4 
G,6.1-3 
CTRL G, 6.1-3 
"n, 6.1-3 
+,6.1-.1 
-,6.1-3 

Delete Commands: 
d,6.1-6 
db, 6.1-6 
dd,6.1-6 
dL, 6.1-6 
dw, 6.1-6 

Editor options, 6.1-11 
:set, 6.1-11 

Editing commands: 
a, 6.1-4 
c,6.1-6 
cC,6.1-6 
cw,6.1-6 
:e, 6.1-10 
i, 6.1-4 
0, 6.1-5 
0,6.1-5 
x, 6.1-5 
z,6.1-10 
CTRL H, 6.1-5 

File manipulation commands, 6.1-16 
Formfeed (CTRL L), 6.1~1 0 
Help, 6.1-21 
Insert mode, 6.1-4 

Correction commands,6.1-18 
Line Shifting commands: 

»,6.1-13 
«, 6.1-13 

Macro commands: 
:map, 6.1-14 
:unmap, 6.1-14 

Magic, 6.1-17 
Magic commands, 6.1-18 
Mark place, 6.1-9 

m,6.1-9 
',6.1-9 
" 6.1-9 

Parentheses (matching), 6.1-14 
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CTRL B, 6.1-2 
CTRL 0,6.1-2 
CTRL E, 6.1-2 

vi Editor Scrolling Commands 
CTRL F, 6.1-2 
CTRL U, 6.1-2 
CTRL Y, 6.1-2 
a;, 6.1-7 
f,6.1-7 
n,6.1-2 
t,6.1-7 
tag, 6.1-
A, 6.1-7 
?,6.1-2 
$,6.1-2 

Softkeys, 6.1-19 
Tabs: • 

CTRL I, 6.1-8 
CTRL V, 6.1-8 

Text buffers, 6.1-8 
Tags (-t options), 6.1-1 
Undelete commands: 

"np, 6.1-12 
Undo commands: 

u,6.1-7 
uu,6.1-7 

.. U,6.1-7 
Wordwrap commands: 

J,6.1-13 
wm,6.1-13 

INDEX 

vv ____________________ _ 

Window Interface 
Default attributes, 5.4-2 
Escape sequences, 5.4-15 
Form mode, 5.4-1 
Functions: 

assignleds, 5.4-3 
closeform, 5.4-4 
closevt, 5.4-4 
disablecur, 5.4-6 
enablecur, 5.4-7 
getch, 5.4-8 
getcwt, 5.4-9 
openform, 5.4-10 
openvt, 5.4-11 
pmdata, 5.4-12 
puM,5.4-13 
selpm, 5.4-14 

Screen Attributes, 5.4-16 
VT100 format, 5.4-1 

write, 5.2-63 

x, ____________________ _ 

XID, B.5-21 
xtrcap, 5.2-58 
xtrcpy, 5.2-58 
xtrncpy, 5.2-58 
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