73 _X.21 Library

73 X.21 Library

The Test Interface Module (TIM) located in the rear of the INTERVIEW determines the
leads available for monitoring and control (Section 12). The variables and routines in this
section apply to the X,21 interface module. R$-232, V.35, and RS-449 modules are treated
in Section 63.

To use the C variables and routines explained in this section, you must select Buffer Control
Leads: # on the FEB Setup menu. See Section 9.1(B). If no other source for clock is
provided, use internal clock (Line Setup menu). Finally, load in the X.21 package via the
Layer Setup screen.

The variables and routines approximate X.21 Layer 1 spreadsheet-generated conditions and
actions. Their use on the Protocol Spreadsheet is not limited to any particular layer, though
normally they belong at Layer 1. Refer to Section 35 for more detailed explanations of the
purposes of specific conditions and actions. Sometimes the name of the variable or routine is
sufficient for identifying its related spreadsheet token. When this is not the case, the
information is provided below. ‘

73.1 Structures

Use the structure xmit_list, shown in Table 73-1, when transmitting line data via the
x21_transmit_cail routine. Refer to x2!_transmit_call in Section 73.3(A) for an
example of how to use this structure.

Table 73-1
X.21 Structures

Type Variable Value (hex/decimal) Meaning
Structure Name: xmit_list Structure of a transmit list for x21_transmit_call

routlne. Declared as type struct. Declared
autornatically if a softkey-entered
CALL_SETUP_SEND action Is taken. Reference
member varlables of the structure as follows:
xmit_list.string_length

unsigned char * string pointer to the locatlon of the transmit string—the
transmit string Is dectared separatsly
unsigned short string_length O-flift0-65535 length of the transmit string
73-1
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73.2 Variables

With an X.21 TIM installed, you may monitor the T and R data leads, the C and I
control leads, and UA, See Table 73-2.

The fast-event variable fevar_eia_changed detects a change in leads. It does not
establish which lead(s) has changed, nor the validity of the lead’s status. Two
associated status variables, current_eia_leads and previous_cia_leads, indicate the
condition of the leads. These are two-byte (shor{) variables. Each lead is
represented by a different bit in the shorf. Table 73-2 provides the mask that can be
used to isolate each lead.

Other bits in these variables monitor the validity of lead status. For the status of a
lead to be considered valid in X.21, the lead must be stable for a minimum of 16
bit-times. Each lead’s valid status is indicated by a separate bit in current_ecia_leads
and previous_eia_leads., Again, refer to Table 73-2.

Whenever a lead changes, the value in currens_eia_leads is written to
previous_ela_leads. Then current_eia_leads is updated.

(A) Masking To Detect a Change in a Glven Lead

To test whether or not a given lead changed, I for example, while disregarding
its status, enter the following condition on the Protocol Spreadsheet:

CONDITIONS:
{

fevar_eia_changed && (((current_eia_leads = previous_eia_leads) & 0x40) == 0x40)

)

Select a mask value from the list in Table 73-2 to indicate which lead you care
about. Specify multiple leads with a mask derived via hexadecimal addition.

The mask for I is 0x40. In the example, the event fevar_eia_changed updated
current_eia_leads. The new current_eia_leads was bitwise-exclusive-~ORed with
previous_eia_leads to identify all the leads that changed. Then the result was
bitwise ANDed with the I mask to determine if I was among the leads that
changed. If this result was equal to the mask, the lead changed.

Following the evaluation of the condition, previous_eia_leads was updated to
match current_eia_leads.
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Table 73-2
X.21 Variables

Type Variable Value (hex/decimal) Meaning

extern fast_event fevar_ela_changed

extern const volatile unsigned short current_ela_leads 1

2

4

8

10/16
40/64
80/128
100/256

200/512
400/1024

extern const volatlle unsigned short previous_ela_leads

True when the status changes
for an EIA lead. Line Setup
configured for emulate or
monltor mode.

C-valid

B (RS-232 mapping Is SQ)
I-valid (RI)

R-valld {DSR)

T-valld {DTR}

1 {CTS)

C (RTS)

A (RD)

UA

T {TD)

A value In this list indicates
which lead(s) you care about.
When anded (&) with
current_eia_leads, the result
equals zero if the lead is on (or
the mask If the lead Is off). For
valldity checks, the result of
anding with current_elfa_leads
equals the mask for valid (or
zero for Invalid}.

Examples:

STATE: ¢_on_and_valid
{ If {(ourrent_ela_leads & 0x81)
== 1) sound_alarm(); }

STATE: c_off_and_valld
{ if {{current_ela_leads & 0Ox81)
== 0x81) sound_alarm(); }

Note: This varlable will store EIA
status |f {1) Interna! or external
ctock Is supplled, {2} EIA leads
are enabled on FEB Setup, and
(3) fevar_ela_changed has
updated the leads. Line Setup
configured for emulate or
monitor moda.

Same values as
current_ela_leads. Updated
when ieads change, but only
after logle has had a chance to
cornpare current and previous
leads. Line Setup configured
for emulate or monitor mode.
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73-4

(B) Masking For the Status or Validity of a Lead

You may also test the current status or validity of a lead, independent of any
change. If a mask testing for status is anded with current_eia_leads, zero will
mean that the lead in on. If the result equais the mask, the lead is off. If a
mask testing for validily is anded with current_eia_leads, the lead status is valid
when the result equals the mask. If the result is zero, the status is invalid.

To test for both status and validity, derive a mask via hexadecimal addition.
And the mask with current_eia_leads, as in this {f statement testing for I “on”
and valid:

STATE: test_for_t_on_and_valid
{

if((current_eia_leads & Ox44) == 4} sound_alarm();

}

(C) Detect Change and Current Status

The two examples shown above could be combined to test for I changing from
off to valid on:

CONDITIONS:

{
{fevar_eia_changed && ({(curreni_eia_leads * previous_eia_leads) & 0x40) == 0x40) &&
((current_eia_leads & Ox44) == 4))
}

This example approximates the translator's version of the spreadsheet-token
condition LEADS | V-ON when it appears alone in a conditions block. When a
LEADS condition is combined with another condition, in most cases the other
condition will supply the event variable and only the lead status test will be used.

73.3 Routines

(A) Control and Transmit

Use the following routines in emulate mode only. If you try to call one of these
routines in monitor mode, you may be returned to the main program menu.
When you go to the Protocol Spreadsheet and search for errors, a message like
the following may be displayed: “Error 140: Unresolved reference ctl_eia.”

ctl_eia

Synopsis
extern void cil_eia(on_mask, off _mask);

unsigned short on_mask;
unsigned short off_mask;
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Description

The c¢t!_eia routine allows you to control the status of the two X.21 control-
leads. Which lead you control depends on your emulation mode. When the
Line Setup menu shows Mode: , you control 1. An #
selection gives you control over C. The softkey equivalent of this routine is the
LEADS action on the Protocol Spreadsheet.

Inputs

The first parameter indicates which lead you want to turn on. One bit in the
parameter controls a given lead: I (01) and C (04). Wherever there is a zero
in the first parameter, the corresponding lead will be wurned on. A one in this
parameter will not cause any lead to be turned off. A value of Oxff will mean
don't care (no action).

The second parameter indicates which lead you want in the “off” condition.
One bit in the parameter controls a given lead: I {01) and C (04). Wherever
there is a one in the second parameter, the corresponding lead will be turned
off. Zeroes in this parameter do not turn leads on. A value of 0 will mean
don't care (no action).

NOTE: If both bytes are attempting to control the same lead, the
off parameter will override the on parameter.

Example

Suppose your emulate mode is As a DCE, you control the I lead.
(An attempt to control the status of C will fail, since the DTE controls this
lead.) When C is raised, you want 1o wrn I on; when C drops, turn I off.

LAYER: 1
STATE: controi_|
CONDITIONS: LEADS C ON
ACTIONS:
{
ctl_eia(Oxfe, 0x00);
}
CONDITIONS: LEADS C OFF
ACTIONS:
{
ctl_eia (Oxff, 0x01);
)
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x21_idle_action

Synopsis

extern void x21_idle_action{character);
unsigned char character;

Description

Only for format SYNC, the x2!_idle_action routine allows you to change the
idle-line condition applied by the INTERVIEW. A LEADS R BELLS action, for
example, requires the x21_transmit_call routine in addition to x21_idle_action.

Inputs

The only parameter is a character or numeric value representing the idle
character.

Example

To signal an incoming call, you would use the x2!_transmit_call routine to send
the sync pattern. Then you would use the x2/_idle_action routine to send an
idle string of bells:

LAYER: 1
{ .
unsigned char syncs [} = {0x16,0x16);
struct xmlt_list
{
unsigned char * siring;
unsigned short string length;
H
struct xmit_list send_string ] = {&syncs{0], 2};

STATE: slgnal_Incoming_call
CONDITIONS: KEYBOARD “ ©
ACTIONS:

{
x2{_transmit_call(i, &send_string{0}, 0);

x21_idle_action(’%.'};

}
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x21_transmit_call
Synopsis

extern void x21_transmit_call(count, struct_send_string_pir, xmil_tag);
unsigned shor! count;
struct xmit_list

{

char * string_pir;

unsigned short string_length;

ki
struct xmit_{ist * struct_send_string_pir;
unsigned short xmit_tag;

ripti

The x21_transmit_call routine sends a specified data string in call-setup mode.
The softkey equivalent of this routine is the CALL_SETUP_SEND action.

Inputs

The first parameter is the number of strings to be sent.

The second parameter is a pointer to a structure which in turn identifies the
location and length of each string.

“The third parameter is a transmit tag. In other contexts it identifies the type of
BCC to be sent. In X.21, however, no BCC is sent from Layer 1. The value of
this parameter should be zero. ‘

Example

Assume you are emulating a DTE. To send a call request in call-setup mode,
enter the following spreadsheet program:

LAYER: 1
{
unsigned char synes [] = {0x16,0x16};
unsigned char number [} = “1234567";
unsigned char end [] = “+";
struet xmlt_lst
{
unsigned char * string;
unsigned short string_tength;
1B
seruet xmit_lst send _string {] = {&sync5[0], 2, &number[0], sizeof(number} - I, &end[0], 1};

)
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STATE: send
CONDITIONS: RECEIVE STRING 45)++"
ACTIONS:

{
x2!_transmit_call(3, &send_string{0}], 0);

}

Notice in the preceding example that sync characters were sent in the same cali
to x21_transmi(_call that sent the called number. The equivalent
softkey-generated action is LEADS T DATA CALL_SETUP_SEND “S% 1234567+",

x21_transmit_call_idle
Synopsis
extern void x21_transmit_cali_idle{count, struct_send_string_ptr, xmit_tag, new_idle);

unsigned short count;
struet xmit_list

{
char * siring_ptr;
unsigned shorl string_length;
b
struct xmit_list * struct_send_siring ptr;
unsigned short xmit_tag;
unsigned char new_Idle;

ripti

The x21_transmit_call_idle routine sends a data string in call-setup mode and
includes a specified idle character. The softkey equivalent of this routine is the
CALL_SETUP_SEND_IDLE action. This routine differs from x2I_transmit_call in
that a change in idle character is guaranteed to occur during the transmission.

Inputs

The first parameter is the number of strings to be sent.

The second parameter is a pointer to a structure which in turn identifies the
location and length of each string,

The third parameter is a transmit tag. In other contexts it identifies the type of
BCC to be sent. In X.21, however, no BCC is sent from Layer 1. The value of
this parameter should be zero.

The fourth parameter is the idle character. Enter the idle character as a

decimal or hexadecimal value, or as a character enclosed by single quotes (*').

Example

This example is the same as the one for x21_transmit_call except that here the
idle character, +, is included in the call to x21_transmit_call_idle.
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LAYER: 1

i
unsigned char synes [] = {0x16,0x186};

unsigned char number [} = “[234567";
struct xmit_list

{

unsigned char * string;
unsigned shori string_length;
L
Struct xmii_list send_siring {] = {&synes{0}, 2, &number{0]}, sizeof(number) - 1};

}
STATE: send

CONDITIONS: RECEIVE STRING {Sl++"
ACTIONS:

{
x2)_transmii_cail_ldle(2, &send string[0], 0, Ox2b);

)

Notice in the example that sync characters were sent in the same call to
x21_transmit_call_idle that sent the called number. The equivalent
softkey-generated action is CALL_SETUP_SEND_IDLE “% % 1234567 NEW_IDLE “+".

set_tcr b

Synopsis

exiern void sel_tcr_b (tcr_register_mask, ter_register_value);
unsigned char tcr_register_mask;
unsigned char fcr_register_value;

Description

This routine clamps the transmit line to 0 (space} or 1 {mark), or unclamps it so
that transmit routines may be executed. In X.21, steady zero will signal a clear
request/indication or a clear confirm, while steady 1 will indicate one of the
call-ready or call-setup states.

The X.21 softkey actions that are built on this routine are LEADS R (T) ONE,
LEADS R (T) ZERO, and LEADS R (T) DATA. In other contexts, the routine simply
initiates and terminates a break.

lnputs

The first parameter is the mask that is anded with the current TCR register to
turn the current values of bits 3 and 4 (counting 1-8 from the right) to zero.
This mask is always 0xf3,

The second parameter contains the new values of bits 3 and 4 that will be
written to the register. The three available parameters are 0x08 to clamp the line
to zero, 0x0c to clamp the line 1o 1, and 0x04 to unclamp the line and permit
data transmissions,
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Example

Assume you are emulating a DTE., To indicate a clear confirmation, enter the
following spreadsheet propram:

LAYER: 1
STATE:
CONDITIONS: KEYBCARD " "
ACTIONS:

{

sei_ter_b (0xf3, 0x08);
ctl_eia (Oxff, 0x04);
}

The equivalent softkey—generated action is LEADS T ZERO C OFF.

(B) Phase

The following routines are valid in either emulate or monitor mode.

enter_call_phase

Synopsis

extern void enter_cail_phase();

Description

During the call-establishment phase, this routine overrides existing selections on
the Line Setup menu with ASCII code, 7-bit odd parity, and SYNC format.

Example

When a lead changes, look for these conditions: T and R on (space), C and I
off, and all leads valid. If conditions are true, enter call phase.

{

exiern fast_event fevar_ela_changed;
extern const volatlile unsigned short current_eia_leads;
}
LAYER: 1
STATE: look_for_change_to_call_phase
CONDITIONS:

{
fevar_ela_changed && ((current_eia_leads & 0x5dd) == Oxdd)

}
ACTIONS:
{

enter_call_phase();

}
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enter_data_phase
Synopsis

extern vold enter_data_phase();
Description

During the data-transfer phase, this routine implements existing selections on the
Line Setup menu.

Example

When a lead changes, look for these conditions: T and R off (mark), C and I
on, and all leads valid. If conditions are true, enter data phase.

{
extern fasi_event fevar_eia_changed;
extern const volatile unsigned short current_ela_leads;

)
LAYER: 1
STATE: look_for_change_to_data_phase
CONDITIONS:
{
fevar_eia_changed && ((current_eia_feads & Ox5dd) == Ox5l1d)
}
ACTIONS:
{
enter_data_phase();
)
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74 X.25 Layer 2 Library

When the X.25 Layer 2 package is loaded in via the Layer Setup screen, the following
external routines and variables become-available for use by the programmer. Their use on
the Protocol Spreadsheet is not limited to any particular layer, though normally they belong at
Layer 2.

The variables and routines approximate X.25 Layer 2 spreadsheet—generated conditions and
actions. Refer to Section 36 for more detailed explanations of the purposes of specific
conditions and actions. Sometimes the name of the variable or routine is sufficient for
identifying its related spreadsheet token. When this is not the case, the information is
provided below.

74.1 Structures

The structure send_frame_structure defines the format of transmitted X.25 frames,
See Table 74-1. Use this structure to send frames via the send_frame routine in
emulate mode. See Section 74.3(B). Each variable in the structure relates to some
softkey selection or user entry in the SEND action.

74.2 Variables

(A) Monitoring Events

1. Emulate or monitor mode. X.25 Layer 2 events include frames detected,
good or bad BCC's, and aborts. All event variables in Table 74-2 containing
a dte_ or dce_ prefix are valid in either emulate or monitor mode. These
event variables are dte_frame, dce_frame, die_good_bcc, dece_good_bcc,
dte_bad_bcc, dee_bad_bce, dte_abort, dce_abort, The variable
dce_good bee, for example, equates to DCE GDBCC,

You can use both dfe and dce variables relating to the same event in one
conditions block. Suppose you want to count all bad BCC’s from either side
of the line. Enter the following CONDITIONS/ACTIONS block:

CONDITIONS:
{
die_bad bec || dee_bad_bee

}
ACTIONS: COUNTER bad_bcc INC
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Table 74-1

X.25 Layer 2 Structures

Type

Variable

Value (hex/decimal)

Meaning

tructure Name:

unsigned char

unsigned char

unsigned char

unsigned char

unslgned char

unsigned char

unslgned char

unsigned char
unsigned char

unslgned char

send_frame_structure

cntri_byte

addr_type

frame_type

nr_type

ns_type

p_f_type

bece_type

addr_value

Structure of a frame In X,25, Declared as type
struct. Declared automatlcally if a
softkey-entered SEND actlon Is taken. Program
frames assigned to structure as follows: struct
send_frame_structure name. Reference a
structure varlable as follows: name.bcc_type. If
values In the frame structurs are not inltlalized by
the user, they default to 0. You may Initlalize the
values when the structure is declared:

struct send_frame_structure name = {1, 1, 1, 0,
1.1, 3,071, 3, 0};

0 command
1 response
2 other

{The cedes for frame_type are the same as for
the X.25-variable revd_frame_type.)

auto

value

recelved ns plus 1
last nr sent

- auto
skip
last nr recelved
value

0 .
1
foopback

default (bad bec)
good bee

bad bec

abort

to DCE
to DTE

W= W= N=0 WN=O LN=O

{actual value qf the control byte)

nr_value

ns_value

n
iy

0-7 {(MOD 8) If nr_type
0-7 (MOD 8) If ns_type

1]
w

74-2
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Table 74-2
X.25 Layer 2 Variables

Type

Variable

Value (hex/decimal) Meaning

extern evant

extarn event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

JUL '90

dte_frame

dce_frame

dte_good_bec

dce_good_bce

dte_bad_bce

dce_bad_bce

die_abort

dce_abort

revd_frame

Invalid_frame

12_T1

bce_error

nr_error

ns_error

True when a DTE frame s
detected. Line Setup
configured for emulate or
moniter mode.

True when a DCE frame I8
detected. Line Setup
configured for emulate or
monltor mode.

True when a good BCC is
calculated for a OTE frame,
Line Setup conflgured for
emulate or moniter mode.

True when a good BCC Is
calculated for a DCE frame.
Line Setup conflgured for
emulate or monitor mode.

True when a bad BCC Is
calculated for a DTE frame.
Line Setup configured for
emulate or monltor mode.

True when a bad BCC Is
calculated for a DCE framae.
Line Setup configured for
emulate or monitor mode.

True when an abort |s detected
for a DTE frame. Line Setup
conflgured for emulate or
monltor mods.

True when an abert Is detected
for a DCE frame. Line Setup
conflgured for emuiate or
monitor mode,

True when a frams is received.
Line Setup cenfigured for
emulate mode only,

True when an Invalid frame Is
detected, Line Setup
conflgured for emulate mode
only.

True when the T1 timeout-timer
has expired. Line Sstup
configured for emulate mode
only.

True when a BCC error is
detected. Line Setup
conflgured for emulate mode
only.

True when an N{R) error Is
detected In a recelved INFO or
supervisory frame. Lihe Setup
configured for emulate mode
only.

‘True when an N(S) error Is
detected in a received INFO
frame. Line Setup configured
for emutate mode only.
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Table 74-2 (continued)

Type

Variable

Value (hex/decimal) Meaning

extarn svent

extern volatlle const unsigned char

extern volatlle const unsigned char
extern volatlle const unsigned char

extern volatlle const unsigned char

extern volatlle const unsigned char

extern volatlle const unsigned char

extern volatlle const unsigned char

extern volatile const unsigned char

extern volatifa const unsigned char

extern volatlle const unsigned ohar

extern volatlle const unsigned char

74-4

frame_sent

m_frame_addr

m_frame_type
m_frame_cntri_byte_1

m_frame_pf

m_frame_bcc_type

revd_frame_addr

revd _frame_type

revd_frame_cntrl_byte_1

revd_frame_pf

revd_frame_bcec_type

revd_frame_nr

True when frame Is passed
down to Layer 1, Line Setup
conflgured for emulate mode

only.
1 to DCE
3 to DTE

Line Setup configured for

emulate or monitor mode.
{same as revd_frame_type—Line Setup
configured for emulate or monitor mode)

{actual value of control byte—Line Setup
configured lor emulate or moniter mode)
0 pf=0
10/16 pf=1

Line Setup configured for
emulate or monitor mode.

1 good

2 bad

3 abort
Line Setup conflgured for
emulate or monitor mode.

1 to DCE

3 to DTE
Line Setup configured for
emulate mode only.

0 Info

1 rr

5 ror

9 rej

d/13 srej

217147 sabm

6f/111 sabme

43/67 disc

fi15 dm

/15 sarm

63/99 ua

87/135 fronr

fi/265 other

/255 unknown

Line Setup configured for
emulate mode only.
{actual value of control byte—Line Setup
configured for emulate modeg only)
pf=0
pi=1
Line Setup configured for
emulate mode only.
1 good
2 bad
3 abort

Line Setup configured for
emulate mode only.

Line Setup configured for
emulate mode only.

0
10/16

0-7 (MOD 8)
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Table 74-2 {continued) -

Typse

Variable

Value (hex/decimal) Meaning

extorn volatile const unsigned char

extern volatlle unsigned short

axtern volatlle unsigned short

oxtern volatlle unsigned short

extern volatile unsigned short

extern volatlle unsigned short
extern volatile unsigned short
extern volatile unsigned short

extarn unsigned char

extern unsigned char

revd_frame_ns

rcevd_frame_buff_seg

revd_frame_sdu_offset

rovd_frame_sdu_slze

12_current_window_edge

12_lower_window_edge
12_upper_window_edge
12_resend_adge

I2_snhance

i2_suppress

0-7 {MOD 8)

Line Setup configured for
emulate mode only.

Inter-layer message buffer
number (actually, an |IAPX-286
sagment number) In a recelved
frame. This segment number
can be converted to a polnter

.by shifting it left 16 bits. Line

Setup configured for emuiate
mode only.

Offsaet to where the service data
unit begins In an Inter-layer
message buffer In a recelved
frame. Add to buffer segment
number {converted to polnter)
to point to flrst byte In frame.
Line Setup conflgured for
emulate mode only,

Slze of service data unlt in a
recelved frame, Line Setup
conflgured for emulate mode
only.

When equal to upper edge,
window Is full; when equal to
lower edge, window Is empty:
when not equal to upper edge,

‘window {s not full; and when not

equal to lower edge, window Is
not empty. Line Setup
configured for emulate mode
only.

ses 12_current_window_sedge
seo 12_current_window_edge

When resend edge Is not equal
to lower window edge, there is
more to resend; when resend
edge Is equal to lower window
edge, there is no more to
resend. Line Setup conflgured
for emulate mode only.

nermal

reverse

low

reverse low

biink

reverse bllink

blink low

Line Setup configured for
emulate or monltor mode,

off
on
Line Setup configured for
emulate or monitor mode.

JUL 'S0
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Using spreadsheet tokens, the same test-needs two CONDITIONS/ACTIONS
blocks: _

CONDITIONS: DTE BDBCC
ACTIONS: COUNTER bad_boo INC
CONDITIONS: DCE BDBCC
ACTIONS: COUNTER bad_bcc INC

When the user selects DTE or DCE on the first rack of softkeys for Layer 2
conditions, a second rack appears from which he must select a particular
frame type. A DTE INFO condition, for example, when translated, includes
two C variables, one event variable and one status variable:

{
die_frame && (m_frame_iype == ()
}

As a C programmer, you do not need to specify a frame type. To include
all frames in a condition, use the event variable only:

CONDITIONS:

{
dte_frame

)

2. Emulate mode only. Some events may be detected in emulate mode only.
The event variables are revd_frame, invalid_frame, 12_T1, bce_error,
nr_error, ns_error, and frame_sent.

If you try to use one of these variables in monitor mode, you may be
returned to the main program menu. When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference rcvd_frame.”

When the user selects RCY on the first rack of softkeys for Layer 2
conditions, a second rack appears from which he must select a particular
frame type. When the translator converts a RCV INFO condition into C, it
will include two C variables, one event variable and one status variable:

{
revd_frame && (revd_frame_type == 0)

}

The C programmer does not have to specify a frame type. To include all
received frames in a condition, use the event variable only:

CONDITIONS:
{

revd_frame

}

Error detecting may be accomplished via bcc_error, nr_error, ns_error, and
invalid_frame. These variables equate to the softkey tokens bearing similar

names.
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One of the emulate-mode variables monitors an emulate action. The event
variable frame_sent will come true as soon as the frame has been passed to
the layer below. Note that if Layer 1 is an X.21 protocol in call-setup
phase, a frame that is “sent” at Layer 2 will stop at Layer 1 and will not be
transmitted out onto the line.

(B) Status Varlables

Status variables are those in Table 74-2 that do not include event in the Type
column. Their associated. event .variables. guarantee that they are updated and
tested.

The softkey-generated condition for received Info frames is RCV INFO. The C
version of the same condition should look like this:

CONDITIONS:

{
revd _frame && (revd_frame_type == 0)

}

1. Frame characteristics. All status variables in Table 74-2 containing an m_
prefix are valid in either emulate or monitor mode: m_frame_addr,
m_frame_type, m_frame_cntrl_byte_1, m_frame_pf, and m_frame_bcc_type.
Use these variables to monitor a particular address, frame type, control byte,
P/F value, or BCC.

All status variables in Table 74-2 containing a revd_ prefix are valid in
emulate mode only: rcvd_frame_addr, revd_frame_type,
revd_frame_cntrl_byte I, revd_frame_bce_type, revd_frame_pf,
revd_frame_nr, and rcvd_frame_ns. Use these variables to monitor a
particular address, frame type, control byte, BCC, or P/F, N(R), or N(S)
value.

If you try to use an emulate-mode variable in monitor mode, you may be
returned to the main program menu. ‘When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference rcvd_frame_type.”

2. Frame buffers. As BOP frames are received, they are automatically placed
in IL message buffers to be passed up the layers., Three emulate-mode
variables provide the user with access to the information in the frame that is
located beyond the control byte, These variables are revd_frame_buff_seg,
revd_frame_sdu_offset, and rcvd_frame_sdu_size. See Section 66.1 for a
more detailed discussion of the buffer components to which these variables
refer.
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Make a pointer to an IL buffer by casting revd_frame_buff seg as a long,
shifting it left sixteen bits, adding revd_frame_sdu_offset, and casting the
result to a pointer. Increment the pointer twice (thereby adding two to the
offset).

{

unsigned char * prr;

ptr = {vold *}(((long)revd_frame_buff seg << 16) + revd_frame_sdu_offset);
piri=2;

}

It is now pointing at the first byte in the X.25 Layer 3 header. You may
continue to move through the frame for its entire length, indicated in
revd_frame_sdu_size.

3. Transmit window. Four related variables test the status of the Layer 2
window. The particular values of these variables at any given time is not
significant. What is significant is how they compare to each other. The
softkey status condition on the left makes the variable comparison on the
right:

WINDOW FULL 12_current_window_edge == I12_upper_window_edge
WINDOW EMPTY 12_curreni_window_edge == 12_lower_window_edge
WINDOW NOT_FULL 12_current_window_edge I= [2_upper_window_edge
WINDOW NOT_EMPTY 12_curreni_window_edge 1= I2_lower_window_edge
MORE_TO_RESEND 12_resend_edge I= 12_lower_window_edge

NO_MORE_TO_RESEND 12_resend_edge == 12_lower_window_edge

(C) Controlling Protocol Trace Display

To enhance or suppress particutar frames on the Layer 2 Protocol Trace screen
in emulate or monitor mode, assign a coded value to {2_enhance or 12_suppress.
The values are listed in Table 74-2. To assign a value to either of these
variables, place the statement in an ACTIONS block. For example, display RNR
frames in reverse—video and suppress display of invalid frames:

CONDITIONS: RCY RNR
ACTIONS:

{

12_enhance = I;

}
CONDITIONS: RCV INVALID
ACTIONS:

{

12_suppress = 1;

}
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Check the value of these display~control variables in a CONDITIONS block

CONDITIONS: RCV INFO
{

12_enhance ==

}
ACTIONS:
{

12_enhance = 0;

}
or an ACTIONS block:

CONDITIONS: RCV INFO
ACTIONS:

if(12_enhance == 1}
12_enhance = 0;

}

74.3 Routines

JUL '90

Use the following routines in emulate mode only. If you try to call one of these
routines in monitor mode, you may be returned to the main program menu. When
you go to the Protocol Spreadsheet and search for errors, a message like the
following may be displayed: “Error 140: Unresolved reference 12_give_data.”

(A) Receive
[2_give data
Svynopsis

extern vold i2_give_data(};

Description

The [2_give_data routine takes an interlayer message buffer associated with a
received INFO frame, changes the SDU offset to point to. higher-level data, and
sends a DL_DATA IND primitive up to Layer 3 along with a reference to this
buffer. The softkey equivalent of this routine is the Gv_DATA action on the

Protocol Spreadsheet.

Example

Layer 3 wants access to the line in order to receive and send data. Assuming
X.25 personality packages are loaded at Layers 2 and 3, enter the following
program:
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LAYER: 2
STATE: datalink

CONDITIONS: DL_CONNECT REQ
ACTIONS: DL_CONNECT CONF
CONDITIONS; DL_DATA REQ
ACTIONS: SEND INFO “(DL_DATAD "
CONDITIONS: RCV INFO
ACTIONS:
{
12_glve_dataf();

(B) Transmit

resend_frame

Synopsis

extern void resend_frame(pf, firsi_or_next);
unsigned char pf;
unsigned char first_or_nex!;

Description

The resend_frame routine will set the P/F bit to a specified value and resend
either the first or next frame in the window. The softkey equivalent of this
routine is the {PROTOCL) RESEND action on the Protocol Spreadsheet.

Inputs

The first parameter is the value of the P/F bit in the frame. 1t may be set to
either 0 or 1.

The second parameter indicates whether the first frame in the window will be
sent, or whether the next frame in the window will be sent. The first resend
action will send the first frame in the window regardless of whether first or, next
has been selected. Legal entries are O (first) or 1 (next).

Example

Suppose you want to resend the entire transmit window if you receive a REJ
frame.

LAYER: 2
STATE: xfer
/* Whatever conditions and actions send data precede the following condition. */

CONDITIONS: RCV REJ RESP
NEXT_STATE: recover
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STATE: recover
CONDITIONS: ENTER_STATE
ACTIONS:

{
resend_frame(l, 0);

}

CONDITIONS: FRAME_SENT
MORE_TO_RESEND

ACTIONS:

{
resend_frame(1,1});

}

CONDITIONS: FRAME_SENT"
NO_MORE_TO_RESEND

NEXT_STATE: xfer

reset_nr

Synopsi

exiern void reset_nr();

Description
This routine resets the N(R) field in information and supervisory frames to zero.

The softkey equivalent of this routine is the (PROTOCL) RSET_NR action on the
Protocol Spreadsheet.

Example
When a link is established, reset N(R).

LAYER: 2
STATE: reset
CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: RCVY VA
ACTIONS:

{

reset_nr();

}

reset_ns
Synopsis

extern void reset_ns();
Description

The N(S) field in information frames is reset to zero and the transmit window is
cleared. The softkey equivalent of this routine is the (PROTOCL} RSET_NS action

on the Protocol Spreadsheet.
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Example
When a link is established, reset N(§).

LAYER: 2
STATE: reset

CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: RCV UA
ACTIONS:
{
resei_ns{);

}

send_frame

Synopsis

extern void send_frame(H_buffer_number, relay_baton, data_stari_offset, transmit_frame_ptr);
unsigned short ii_buffer number;

unsigned shorl relay_baton;

unsigned short data_start_offset;
struct send_frame_structure

{
unsigned char addr_type;
unsigned char frame_type;
unsigned char nr_type;
unsigned char ns_type;
unsigned char p_f_type;
unsigned char bee_type;
unsigned char addr_vaiue;
unsigned char cntri_byte;
unsigned char nr_value;
unsigned char ns_value;
b

struct send_frame_structure * transmit_frame_ptr;

Description

The send_frame routine adds a frame-level header to an interlayer message
buffer and passes the buffer to Layer 1. The softkey equivalent of this routine is
the SEND action on the Protocol Spreadsheet.

Inputs

The first parameter is the interlayer message buffer number. See Section
66.3(A), Layer-Independent OSI routines.

The second parameter is the maintain bit used to hold the buffer while the send
operation is being performed. See Section 66.3(A).

The third parameter is the offset from the beginning of the buffer to the start of
the service data unit. See Section 66.3(A).
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The fourth parameter is a pointer to the frame structure to be sent. For a
description of send_frame_structure, see Table 74-1.

Example

Send an Info frame containing a canned fox message and a good BCC onto the
line.

{
static unsigned short ll_buffer_number;
stalic unsigned short relay_baton;
Static unsigned short data_siart_offset;
siruct send_frame_siruciure
¢
unsigned char addr_type;
unsigned char freme_type;
unsigned char nr_iype;
unsigned char ns_type;
unsigned char p_f type;
unsigned char bee_type;
unsigned char addr_value;
unsigned char entri_byte;
unsigned char nr_value;
unsigned char ns_vaiue;
)i
struct send_frame_structure transmit_frame;
static char transmii_string [} = “CFOXN";
}
LAYER: 2
STATE: send_a_frame
CONDITIONS: KEYBOARD “ ~
ACTIONS:
{
_get_il_msg buff(&il_buffer number, &relay_baton);
_start_il_buff list(il_buffer _number, &data_stari_offsei);
transmit_frame.bec_type = I;
_insert_il_buff list_cnt(il_buffer_number, data_start_offset, &iransmit_string{0],
(sizeof(transmit_string) - 1) };
send_frame(il_buffer_number, relay_baton, data_start_offset, &transmit_frame);
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75 X.25 Layer 3 Library

When the X.25 Layer 3 package is loaded in via the Layer Setup screen, the following
external routines and variables become available for use by the programmer. Their use on
the Protocol Spreadsheet is not limited to any particular layer, though normally they belong at
Layer 3.

The variables and routines approximate X.25 Layer 3 spreadsheet-generated conditions and
actions. Refer to Section 37 for more detailed explanations of the purposes of specific
conditions and actions. Sometimes the name of the variable or routine is sulfficient for
identifying its related spreadsheet token. When this is not the case, the information is
provided below.

75.1 Structures

The send_packei_structure defines the format of transmitted X.25 packets. See
Table 75-1. Use this structure to send packets via the send_packet routine in
ermulate mode. See Section 75.3(B). Each variable in the structure relates to some
softkey selection or user entry in the SEND action.

75.2 Variables

(A) Monltoring Events

1. Emulate or monitor mode. Two X.25 Layer 3 event variables are valid in
either emulate or monitor mode. These event variables are dte_packet and

dce_packet.

When the user selects DTE or DCE on the first rack of softkeys for Layer 3
conditions, a second rack appears from which he must select a particular
packet type. A DTE DATA condition, for example, when translated, includes
two C variables, one event variable and one status variable:

{
dte_packet && (m_packet_type == ()

}
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Table 75-1

X.25 Layer 3 Structures

Type

Variable

Value (hex/decimal)

Meaning

Structure Name: send_packet_structure

unsigned char
unsigned char

unsigned char
unsigned c¢har

unslgned char
unsigned char

unsigned char
unsigned char

unsigned char
unsigned char
unsigned char
unslgned char

unsigned char

unsigned char
unsigned char
char *

unsigned short
char *

path_num
packet_type

packet_type_byte
m_bit

d_bit
q_blt

pr_type

ps_type

pr_value
ps_value
cause

diag_flag

diag

spare
facliitles_len
faclitles

data_len
data

Structure of a packet in X.25, Declared as type
struct. Declared automatlcally If a
softkey-entered SEND actlon Is taken. Program
packets assigned to structure as follows: struct
send_packet_structure name. Reference a
struoture varlable as follows: name.q_bit. If
values In the frame structure are not lnitialized by
the user, they default to 0. You may Inltlallze the
values when the structure Is declared:

struct send_paocket_structure name = {2, 0x13,
0x13,0,0,90,1,0,0,0,1,1,0,0, 2,

&lacliltles_string [0}, 0, 0},

0-8 . path number
fo/254 use path number of last received packet

({The codes for packet_type are the same as for the X.25-varlabie
m_packet_lype.)
{actual value of the packet type byte)

0 m=0

1 m=1

0 d=0

40/64 d=1

0 q=0

a80/128 q=1

0 auto

1 value

2 recelved ps plus 1

3 last pr sert

0 auto

1 skip

2 recelved pr

3 value

0-7 (MOD 8) If pr_type =1

0-7 (MQD 8) if ps_type = 3

{value of cause byte—see Figure 36-15)

0 diagnostic fleld not present
1 dlagnostic fleld Is present

{value of diagnostic byte—consult CCITT Recommendation X, 25,
pp. 237-8)

0 reserved space
0-1f1G-255 length of the facllities fleld

pointer to the locatlon of the facllitles field—the
facilitles fiald is declared separately

reserved for future use
reserved for future use

75-2
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Table 75-2
X.25 Layer 3 Varlakles

Type

Variable

Value (hex/decimal)

Meaning

extern event

extern event

extern event

extern event

extern event

oxtern event

axtern avent

extern volatile unsigned short

extern volatlle unsigned char

extern volatile const unsigned char

extern volatlle const unsigned char

extern volatlle const unsigned char

extern volatile const unsigned char

extern volatlle const unsigned char

JuL '90

dte_packset

dce_packet

rcvd packet

Invalid_packet

pr_error

pe_error

packet_sent

m_packet_lcn
m_packet_lcn_grp

m_packet_q

m_packet_d

m_packet_m

m_packet_pr

m_packet_ps

0-1f{10-4085

0-f10-15

0
80/128

40/64

0
10/16

0-7 (MOD 8)

0-7 (MOD 8)

True when a DTE packet Is
detected. Line Setup
configured for emulate or
monitor mods.

True when a DCE packet Is
dotected. Line Setup
configured for emulate or
monitor mode.

True when a packet is recelved
from Layer 2. Line Setup
conflgured for emulate mode
only.

Trus when an Invalld packet is
detected, Line Setup
configured for emulate mode
only.

True when an P{R} error |Is
detected In a data or
supervisory packet. Llne Setup
configured for emulate mode
only,

True when an P(S} error Is

‘detected in a data packet. Line

Setup configured for emulate
mode only.

True when a packet has been
passed down to Layer 2. Line
Setup conflgured for emulate

mode only.

Loglcal ehannel number. Line
Setup conflgured for emulate or
monltor mode.

Loglcal channel group number.

Line Setup configured for
emulate or monitor mode.

q=0
q=1
Line Setup configured for
emulate or monitor mode.
d=0
d=1
Line Setup configured for
emulate or monlter mode.
m=0
m=1
Line Setup conflgured for
emulate or monitor mode.

Line Setup conflgured for
emulate or monitor mode.

Line Setup conflgured for
emulate or monitor mods,
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Table 75-2 (continued)

Type

Variable

Value (hex/decimal)

Meaning

extern volatlle const unsigned char
extern volatile const unsigned char
extern volatlle const unsigned char

extern volatlle const unsigned char

extern volatlle unsigned short

extern volatlle const unsigned char

extern volatlls const unsigned char

extern volatlle const unsigned char

extern volatlle const unsigned char
extern volatile const unsigned char
extern volatlle const unstgned char

extern volatlle const unsigned char

75-4

m_packet_cause
m_packet_diag_code
m_packet_type_byte

m_packet_type

revd_pkt_lcn

revd pkt_q

revd_pkt_d

revd_pkt_m

revd_pkt_pr
revd_pkt_ps
rcvd_pkt_cause

revd_pkt_dlagn

{same as rovd_pkt_cause—Line Seiup
configured for emulate or monitor mods)

(same as rcvd_pki_dlagn—Line Setup
configured for emulate or monltor mode)

(actual value of packet type byte—Line Setup
configured for emulate or monitor mode)

b/ call

f/15 call acc
13/19 clear

17123 clear conf
0 data

23/35 Int

27139 Int conf

1 rr

5 rnr

9 rej

1b/27 reset

1£/31 reset conf
fb/251 restart
{11255 restart conf
f1/7241 dlag

f3/243 reg

f7/247 reg conf
11447 othar pkt
1117 " unknown pkt

Line Sstup conflgured for
emulate or monltor mode.

Loglcal channe! number In a
received packet. Line Setup
conflgured for emulate mode

O-11f10-4095

only.
¢ q=0
80/128 a=1

Line Setup configured for
emulate mode only.

0 d=0

40/64 d=1
Line Setup conflgured for
emulate mode only,

0 m=0

10/16 m=1

Line Setup conflgured for
emulate mode only,

0-7 (MOD 8} Line Setup configured for
emulate mode oniy.
0-7 (MCD 8) Line Setup configured for

emulate mode only.

{see Flgure 36-15—Line Setup configured lor
emuilale mode only)

{consult CCITT Recommendation X.25,
pp.237-8—Line Setup configured for emulate
mode only)
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Table 75-2 (continued)

Type

Variable

Value (hex/decimal) Meaning .

extern volatlle const unsigned char

extern volatlle const unsigned char

axtern volatlle unsigned short

extern volatile unsigned short
extern volatile unsigned short

extern volatile unsigned short

extern volatiie unsigned short

extern volatlle unslgned shert

JUL '90

rcvd_pkt_type_byte

rovd_packet_type

m_packet_buff_seg

m_packet_Info_seg
m_packet_sdu_offset

m_packet_info_offset

rm_packet_length

m_packet_Info_length

{actual value of packet type byta—Ling Setup
configured for emulate mode only)

b/11
/15
13/19
17/23
0
23/36
27139
1

&

9
1b/27
131
fb/251
ff/255
f17241
f3/243
f7/247
11117
11117

oall

call aco
clear

clear conf
data

Int

Int conf

m

mr

rej

reset

reset conf
restart
restart conf
dlag

reg

reg conf
other pkt
unknown pkt

Line Setup configured for
emulate mode only.

Inter-layer message buffer
number {actually, an IAPX-286
segment number). This
segment number can be
converted to a pointer by
shifting It teft 16 bits. Line
Setup conflgured for emulate or
monitor mode.

Same as m_packet_buff_seg.

Offset to where the service data
unlt begins In an Inter-layer
message buffer. Add to
m_pkt_buff_seg (converted to
pointer) to point to first
packet-header byte. Line Satup
configured for emulate or
monitor mode.

Offset to where the packet
Informatlon begins, excluding
the header. Add to
m_pkt_bulf_seg (converted to
pointer) to point to packet data.
Line Setup conflgured for
emulate or monltor mode.

Length of the packet, Including
header. Line Setup conflgured
for emulate or monltor mode.

Length of the packet
Informatlon, excluding the
headar. Line Setup conflgured
for emulate or monltor mode.
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Table 75-2 (continued)

Type

Variable

Value (hex/decimal) Meaning

extern volatile unsigned short

oxtern volatlle unsigned short
extern unsigned short

extern volatile unsigned short

extern unsigned short
extern volatlle unsigned short
extern volatlle unsigned char

aextern volatlle unsigned char

extern volatlie unsigned char

extern volatlle unsigned char

75-6

revd_pkt_buff_seg

revd_pkt_Info_seg
revd_pkt_sdu_offset

revd_pkt_Info_offset

revd_pkt_length

rovd_pkt_Info_length

m_packet_ptr

m_packet_Info_ptr

revd_packet_ptr

revd_pkt_Info_ptr

Inter-layer message buffer
number {actually, an JAPX-286
segment number} In a received
packet, This segment number
can be converted to a polnter
by shifting it left 16 bits. Line
Setup configured for emulate
mode only.

Same as rcvd_pkt_bull_seg.

Offget to where the service data
unlt begins In an inter-layer
message buffer In a packet
received, Add to
revd_pkt_buff_seg (cohverted to
pointer) to polnt to first
packet-header byte. Line Setup
configured for emulate mode
only.

Offset to where the packet
Informatlon begins, excluding
the header. Add to
revd_pkt_bulff_seg {converted to
polnter} to point to packet data.
Line Setup configured for
emulate moede enly.

Length of a received packet,
Including header Informatlon,
Line Setup configured for
emulate mode only.

Length of the Information in a
raceived packet, excluding the
header. LIne Setup conflgured
for emulate mode only.

Polnter to the packet, beglnning
at the first byte In the header,
Line Setup conflgured for
emulate or monltor mode.

Pointer to the information in a
packst. Inltially polnts to the
byte immediately following the
packet-type byte, Line Setup
configured for emulate or
monitor mode.

Polnter to the packet, beginning
at the first byte in the header.
Line Setup configured for
emulate mode only.

Pointer to the packet
information, Inltially located at
the byte Immedlately following
the packet header. Line Setup
conflgurad for emulate mode
only.
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Table 75-2 (continued)

Type

Variable Value (hex/decimal) Meaning

extern volatlle const unsigned char roevd_device_path Path nummber connecting

extern unsigned char

extern unsigned char

recelved packet to particular
LCN and particular set of call
parameters on the X.25 Packet
Level Setup screen. Line Setup
conflgured for emulate mode
only.

13_enhance 0 normal

1 reverse

4 low

5 raverse low

8 blink

9 reverse blink

12/18 blink low
Line Setup configured for
emulate or monltor mode.

I13_suppress 0 off
1 on

Line Satup configured for
emulate or monitor mode.

JUL '90

A C programmer does not have to specify a packet type. To include all
packets in a condition, use the event variable only:

CONDITIONS:

{
dte_packet

}

Emulate mode only. Some events may be detected in emulate mode only.
These are revd_packet, invalid_packet, pr_error, ps_error, and packet_sent.

If you try to use one of these variables in monitor mode, you may be
returned to the main program menu. When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference rcvd_packet.”

When the user selects RCV on the first rack of softkeys for Layer 3
conditions, a second rack appears from which he must select a particular
packet type. When the translator converts a RCV DATA condition into C, it
will include two C variables, one event variable and one status variable:

{
revd_packet && (revd_packe!_type == 0)

}

As a C programmer, you do not have to specify a packet type. To include
all received packets in a condition, use the event variable only:

CONDITIONS:

{
revd_packet

}
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Error detecting may be accomplished via pr_error, ps_error, and
invalid_packet. These variables equate to the softkey tokens bearing similar
names.

One of the emulate-mode variables monitors an emulate action. “SEND"ing
a packet means queuing a packet to be passed down to Layer 2. If the
Layer 2 link is not established, for example, the packet will be held at Layer
3 pending link establishment. The event variable packet_sent will not come
true until the packet actually has been passed to the layer below. Use this
condition to start accurate response—time measurements at the packet level
rather than at the line level. -

(B) Status Variables

Status variables are those in Table 75-2 that do not include event in the Type
column. Their associated event variables guarantee that they are updated and
tested.

The soltkey-generated condition for received Data packets is RCY DATA. The C
version of the same condition should look like this:

CONDITIONS:

{

revd_packet && (revd_packet_type == 0)

}

1.

Packet characteristics. All status variables in Table 75-2 containing an m_
prefix are valid in either emulate or monitor mode: m_packet_lcn,
m_packet_lcn_grp, m_packet_q, m_packet_d, m_packet_m, m_packet_pr,
m_packet_ps, m_packet_cause, m_packet_diag code, m_packet_type, and
m_packet_type_byte.

All status variables in Table 75-2 containing a rcvd_ prefix are valid in
emulate mode only: revd_pkt_len, revd_pkt_gq, revd_pkt_d, revd_pki_m,
revd_pkt_pr, revd_pkt_ps, revd_pki_cause, rcvd_pkt_diagn, rcvd_pkt_type,
and revd_pkt_type_byte.

If you try to use an emulate-mode variable in monitor mode, you may be
returned to the main program menu. When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference rcvd_packet type.”

Packet buffers. Packets are passed up to Layer 3 from Layer 2 in IL
message buffers. Several variables provide the user with access to the
information in the packet that is located beyond the packet-type byte.
These variables are rcvd_pkt_buff_seg, m_packet_buff seg,
rcevd_pkt_sdu_offset, m_packet_sdu_offset, rcvd_pkt_length, and
m_packet_length, See Section 66.1 for a more detailed discussion of the
buffer components to which these variables refer,

Pointers. Two variables, rcvd_pkt_info_ptr and m_packet_info_ptr, point to
the first byte beyond the packet header. You may move these pointers to
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access data throughout the length of the packet. The length is indicated by
revd_pkt_info_length (or m_packet_info_length).

4. Path. An IL buifer that is sent down the layers or received up the layers is
provided with a “path” number that ties it, at X,25 Layer 3, to a particular
LCN as well as to a particular set of Call Request parameters on the X.25
Packet Level Setup screen.

When a call request is sent or received by the INTERVIEW, the call
parameters are correlated to the Packet Level Setup screen. If the
INTERVIEW sends.a. call request that.specifies a path number, or if the
INTERVIEW receives a call request that matches one of the path entries on
the setup screen, the LCN of the call request is tied to the path number
(path #3, for example), and any subsequent packets with the same LCN will
satisfy revd _device_path == 3 conditions.

(C) Conti‘olling Protocol Trace Display

To enhance or suppress particular packets on the Layer 3 Protocol Trace screen
in emulate or monitor mode, assign a coded value to [3_enhance or I3_suppress.
The values are listed in Table 75-2. To assign a value to either of these
variables, place the statement in an ACTIONS block. For example, display RNR
packets in reverse—video and suppress display of invalid packets:

CONDITIONS: RCV RNR
ACTIONS;

{

13_enhance = [;

)
CONDITIONS: RCV INVALID
ACTIONS:

{
13_suppress = I;

}

Check the value of these display-control variables in a CONDITIONS block

CONDITIONS: RCV DATA
{

13_enhance ==

}
ACTIONS:
{

i3_enhance = 0;

}
or an ACTIONS block:

CONDITIONS: RCV DATA
ACTIONS:

iff13_enhance == 1}

13_enhance = 0;

}
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75.3 Routines

Use the following routines in emutate mode only. If you try to call one of these
routines in monitor mode, you may be returned to the main program menu. When
you go to the Protocol Spreadsheet and search for errors, a message like the
following may be displayed: “Error 140: Unresolved reference 13_give_data.”

(A) Receive
13_give_data
Synopsis

extern vold 13_give_data();

Description

The 13_give_data routine takes an interlayer message buffer associated with a
received data packet, changes the SDU offset to point to higher-level data, and
sends an N_DATA IND primitive up to Layer 4 along with a reference to this
buffer. The softkey equivalent of this routine is the GV_DATA action on the
Protocol Spreadsheet. ‘

Example

Layer 4 wants access to the line in order to receive and send data. Assuming
X.25 personality packages are loaded at Layers 2 and 3, enter the following
program:

LAYER: 2
STATE: datalink
CONDITIONS: DL_CONNECT REQ
ACTIONS: DL_CONNECT CONF
CONDITIONS: DL_DATA REQ
ACTIONS: SEND INFO “CDL_DATA) "
CONDITIONS: RCV INFO
ACTIONS: QIVE_DATA
LAYER: 3
STATE: pass_data_up
CCNDITIONS: N_CONNECT REQ
ACTIONS: SEND CALL
CONDITIONS: RCV CALL_CONF
ACTIONS: N_CONNECT IND
CONDITIONS: N_DATA REQ
ACTIONS: SEND DATA “UN_DATAD "
CONDITIONS: RCV DATA
ACTIONS:
{
13_give_data();
}
LAYER: 4
STATE: establish_link
CONDITIONS: ENTER_STATE
ACTIONS: N_CONNECT REQ
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(B) Transmit

I3_clear_path
Synopsis

extern void 13_clear_path{path_number);
unsigned char path_number;

ription

The I3_clear_path routine resets P(R)- and P(S)-related variables, clears the
transmit window, and resets the LCN and address fields to void (unless
permanently assigned on the Layer 3 X.25 Packet Level Setup screen) on a
designated path.

Inputs

The only parameter is the path number which is to be cleared. The value may
be 0 - 8, or Oxfe if you want the path number to be that of the last received
packet,

Example

When a Clear packet is received, clear the path.

LAYER: 3
STATE: clearing
CONDITIONS: RCV CLEAR
ACTIONS: SEND CLEAR_CONF

{
13_clear_paih{Oxfe);
}

I3_more_to_resend

Synopsis

exiern unsigned char 13_more_to_resend (path_number);
unsigned char path_number;

Description

The 13_more_to_resend routine determines whether or not there are any more
packets in the transmit window to resend. It is used in combination with a
transitional condition such as packet_sent as a condition on the Protocol
Spreadsheet. The softkey equivalent is PACKET_SENT MORE_TO_RESEND or
PACKET_SENT NO_MORE_TO_RESEND.
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Inputs

The only parameter is the path number associated with the transmit window.
The value may be 0 - 8, or Oxfe if you want the path number to be that of the
last received packet.

Bgmrns

If there is more to resend, the returned value is non-zero. If there is no more
to resend, or if the given path is invalid, the returned value is 0.

Example

In this example, the entire transmit window will be resent.

{

extern event packef_sent;

}
LAYER: 3
STATE: xfer
/* Whatever conditions and actions send data precede the following condltion. */

CONDITIONS: RCV REJ

ACTIONS: RESEND_FIRST

NEXT_STATE: recover
STATE: recover

CONDITIONS: ENTER_STATE

{
packet_sent && (13 _more_to_resend (Oxfe) = 0)

}
ACTIONS: RESEND_NEXT
CONDITIONS:

{
packet_sent &&(13_more_to_resend (Oxfe} == 0}

)
NEXT_STATE: xfer

13_window_full
Synopsis

extern unsigned char {3 _window_full (path_number);
unsigned char path_number;

Description

This routine determines whether the Layer 3 window for a specified path is full
or not full. When the window is full, no additional packets will be buffered until
some acknowledgment is received. It is used in combination with a transitional
condition such as receive_packet as a condition on the Protocol Spreadsheet.
The softkey equivalent is RCV RR (PROTOCL] WINDOW NOT_FULL or RCV RR
{PROTOCL) WINDOW FULL.
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[npgts

The only parametér is the path number whose window is to be checked. The
value may be 0 - 8, or Oxfe if you want the path number to be that of the last
received packet,

Returns

If the window is full, or if the given path is invalid, the returned value is
non-zero. If the window is not full, the returned value is 0.

Example
Transmit data packets until the transmit window is full.

{

extern event packel_seni;

}
LAYER: 3
STATE: check_window
CONDITIONS:

{
packet_sent && (13_window_full (Oxfe) I= 0)

}
ACTIONS: SEND DATA “CFOX)*

13_window_empty

Synopsis
extern unsigned char {3_window_empty(path_number);
unsigned char path_number;

ripti

This routine determines whether the Layer 3 window for a specified path is
empty or not empty. It is used in combination with a transitional condition such
as receive_packet as a condition on the Protocol Spreadsheet, The softkey
equivalent is RCV RR (PROTOCL} WINDOW NOT_EMPTY or RCV RR {PROTOCL)
WINDOW EMPTY.

lnpugﬁ

The only parameter is the path number whose window is to be checked. The
value may be 0 — 8, or Oxfe if you want the path number to be that of the last
received packet.

Returns

If the window is empty, or if the given path is invalid, the returned value is
non-zerc. If the window is not empty, the returned value is 0.
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Example

If a timeout expires and the transmit window is not empty, resend the first
packet in the window.

{

extern event timeoul_ack_expired;
exiern event revd_packet;

}
LAYER: 3
STATE: check_window
CONDITIONS: PACKET_SENT
ACTIONS: TIMEOUT ack RESTART
CONDITIONS:

{
revd_packet

}
ACTIONS: TIMEOUT ack STOP

CONDITIONS:

{
timeout_ack_expired && (13_window_empiy(Oxfe) 1= 0)

}
ACTIONS: RESEND FIRST

resend_packet
Synopsi

extern void resend_packel(path_number, first_or_next};
unsigned char path_number;
unsigned char first_or_next;

Description

The resend_packet routine will resend either the first or next packet in the
window along a specified path. The softkey equivalent of this routine is the
RESEND action on the Protocol Spreadsheet.

Inputs

The first parameter is the value of the path on which to resend the packet. It
may be 0 - 8, or Oxfe for the path of the last received packet.

The second parameter indicates whether the first packet in the window will be
sent, or whether the next packet in the window wilt be sent. The first resend
action will send the first packet in the window regardless of whether first or next
has been selected. Legal entries are 0 (first) or 1 (next).

Example

Suppose you want to resend the entire transmit window if you receive a REJ
packet. In this example, it's being sent along the path of the last received

packet.
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LAYER: 3
STATE: xfer
/* Whatever conditlons and actions send data precede the following condition. */

CONDITIONS: RCVY REJ

NEXT_STATE: recover
STATE: recover

CONDITIONS: ENTER_STATE

ACTIONS:

{

resend_packet{Oxfe, 0);

)
CONDITIONS: PACKET_SENT -

MORE_TO_RESEND
ACTIONS:

{
resend_packel(0xfe, 1);

}
CONDITIONS: PACKET_SENT

NO_MORE_TO_RESEND
NEXT_STATE: xfer

reset_pr_ps

Synopsis

extern vold reset_pr_ps(path_number};
unsigned char path_number;

Description
The P(R) and P(S) fields in data and supervisory packets are reset to zero. The

transmit window is also cleared. The softkey equivalent of this routine is the
(PROTOCL) RSTPRPS action on the Protocol Spreadsheet.

Inputs

The only parameter is the path number on which P(R) and P(S) are to be reset.
The value may be 0 - 8, or Oxfe if you want the path number to be that of the
last received packet.

Example

In this example, P(R) and P{8) are reset on path 2 whenever a Reset packet is
received. :

LAYER: 3
STATE: reset
CONDITIONS: RCV RESET
ACTIONS:
{
resel_pr_ps(2);
}
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send_packet

Synopsis

extern void send_packet(il_buffer_number, relay_baton, data_start_offset,
transmit_packet_ptr);

unsigned short il_buffer_number;

unsigned short relay_baton;
unsigned short data_start_offset;

struet send_packet_structure
{

unsigned char path_num;
unsigned char packet_type;
unsigned char packet_iype_byte;
unsigned char m_bl¢;
unsigned char d_bit;
unsigned char q_bit;
unsighed char pr_iype;
unsigned char ps_type;
unsigned char pr_value;
unsigned char ps_value;
unsigned char cause;
unsigned char diag_flag
unsigned char diag;
unsigned char cntrl_byte;
unsigned char facilities_len;
char * facillities;

unsigned short data_len;
char * data;

B

Struct send_packet_structure * {ransmif_packet_ptr;
Description

The send_packer routine adds a packet-level header to an interlayer message
buffer and passes the buffer to Layer 2. The softkey equivalent of this routine is
the SEND action on the Protocol Spreadsheet,

Inputs

The first parameter is the interlayer message buffer number. See Section
66.3(A), Layer-Independent OSI routines.

The second parameter is the maintain bit used to hold the buffer while the send
operation is being performed. See See Section 66.3(A).

The third parameter is the offset from the beginning of the buffer to the start of
the service data unit. See See Section 66.3(A).

The fourth parameter is a pointer to the packet structure to be sent. For a
description of send_packet_structure see Table 75-1.
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Example

To successfully send a packet out to the line, you must include the Layer 2
‘section of the program below. In this example, you are sending a Call Request
packet with a facilities field present,

{

static unsigned short il_buffer_number;
static unsigned short relay_baton;
static unsigned short data_stari_offsel;

struct send_packel_structure

{
unsigned char path_num;
unsigned char packei_{ype;
unsigned char packet_type_byte;
unsigned char m_bit;
unsigned char d_bir;
unsigned char g_bit;
unsigned char pr_type;
unsigned char ps_type;
unsigned char pr_value;
unsigned char ps_value;
unsigned char cause;
unsigned char diag_flag
unsigned char diag;
unsigned char cntrl_byte;
unsigned char facilities_len;
char * facilities;
unsigned short data_len;
char * data;

5 .

static char transmit_string [] = “CFOX)";

statle char facitities_string {] = “%%%%*% %%%%%";
struct send_packel_struciure iransmit_packet = {0, Ox/3, 0x13, 0, 0,0, 0,0, 0,0, 1, 1,0, 0,

(sizeof(facilities_string)~1}, &facilities_string[0], 0, 0};

}
LAYER: 2
STATE: datalink
CONDITIONS: DL_CONNECT REQ
ACTIONS: DL_CONNECT CONF
CONDITIONS: DL_DATA REQ
ACTIONS: SEND INFO “(DL_DATAD "
CONDITIONS: RCV INFO
ACTIONS: GIVE_DATA
LAYER: 3
STATE: send_a_packet
CONDITIONS: KEYBOARD “ "
ACTIONS:
{
_get_il_msg_buff(&i!_buffer_number, &relay_baton);
_start_il_buff list(il_buffer_number, &data_stari_offset};
_insert_il_buff_list_cni(il_buffer_number, data_stari_offset, &transmit_string[0],
(sizeof (transmit_string) - 1});
send_packet(il_buffer_number, relay_baton, data_start_offset, &transmit_packet);

}

JUL '90 75-17



INTERVIEW 7000 Series Advenced Programming: ATLC-107-951-108

NOTE: A null is appended to the end of an array initialized as a
string inside quotation marks; it is not appended to the end of an
array entered inside curly braces. So, if facilities_string was
initialized as a list of values, like this—

Static char facilities_string [} = {1, 1, 4, 1, Ox4l, 0x45, 0x03, 0x43, 7, 7};

—then transmit_packet would look like this—

struct send_packet_structure transmit_packet = |0, 0x13, 0x13, 0,0, 0,0, 0,0, 0, 1,
1, 0, 0, sizeof (facilities_string), &facillties_string{0], 0, 0};
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When the SDLC package is loaded in via the Layer Setup screen, the following external
routines and variables become available for use by the programmer. Their use on the
Protocol Spreadsheet is not limited to any particular layer, though normally they belong at
Layer 2.

The variables and routines approximate SDLC Layer 2 spreadsheet-generated conditions and
actions. Refer to Section 38 for more detailed explanations of the purposes of specific
conditions and actions. Sometimes the name of the variable or routine is sufficient for
identifying its related spreadsheet token. When this is not the case, the information is
provided below. )

76.1 Structures

The structure send_frame_structure defines the format of transmitted SDLC frames.
See Table 76-1. Use this structure to send frames via the send_frame routine in
emulate mode. See Section 76.3(B).  Each variable in the structure relates to some
softkey selection or user entry in the SEND action.

76.2 Variables

(A) Monitoring Events

1. Emulate or monitor mode. SDLC events include frames detected, good or
bad BCC’s, and aborts. All event variables in Table 76-2 containing a dte_
or dce_ prefix are valid in either emulate or monitor mode. These event
variables are dte_frame, dce_frame, die_good_bcc, dce_good_bcec,
dte_bad bcc, dce_bad_bee, dte_abort, dce_abort. The variable
dece_good_bee, for example, equates to DCE GDBCC.

You can use both dre and dce variables relating to the same event in one
conditions block. Suppose you want to count all bad BCC’s from either side
of the line. Enter the following CONDITIONS/ACTIONS block:

CONDITIONS:

{
dte_bad _bee || dee_bad_bee

}
ACTIONS: COUNTER bad_bcc INC
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Table 76-1
SDLC Structures

Type

Variable

Value (hex/dacimal) Meaning

Structure Name: send_frame_structure

unsighed char

unsigned char

unsigned char

unslgned char

unsigned char

unsigned char

unslgned char
unsigned char
unsigned char

unsigned char

addr_type
frame_type

nr_type

ns_type

p_f_type

bcc_type

addr_value
cntrl_byle
nr_value

ns_value

"Structure of a frame In SDLC. Declared as type
struct, Declared automatically If a
softkey-entered SEND actlon is taken. Program
frames assigned to structure as follows: struct
send_frame_structure name. Reference a
structure varlable as follows: name.bcc_type. If
values In the frame structure are not Inltlalized by
the user, they default to 0. You may inltfalize the
values when the structure Is declared:
struct send_frame_structure name = {2, 1, 1, 0,

1, 1, 3, 0x71, 3, 0);

2 address Is specified In addr_value varlable below
3 . loopback

{The codes for frame_type are the same as for the SDLC-variabie
revd_frame_type.)

auto

value

recelved ns plus 1
tast nr sent

auto

skip

last nr received
value

0
1
locopback

default (bad bee}
goed bco

bad bse

abort

RN LO NaD WRN-O WN—aO

00-ff10-255

{actual value of the control byte)
0-7 {MOD 8) if nr_type = 1
0-7 {MCD 8) if ns_type = 3

76-2
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Table 76-2
SDLC Variables

Type Variable Value (hex/decimal) Meaning
extern event dte_frame True when a DTE frame Is
detected, Line Setup
4 configured for emulate or
monltor mode.
extern avent dce_frame True when a DCE frame Is

extern event

extern event

extern event

extarn event

extern event

extern event

gxtern event

extern event

pxtern event

gxtern event

axtern event

axtern event

JuL 's0

dte_good_bec

dee_good_bce

dte_bad_bce

dce_bad_bco

dte_abort

dce_abort

rcvd_frame

Invalld_frame

12_T1

bee_error

nr_error

ns_error

detected, Line Setup
configured for emulate or
monitor mode.

True when a good BCC ls
calculated for a DTE frame.
Line Setup conflgured fer
emulate or monltor mode.

True when a good BCC Is
calculated for a DCE frame.
Line Setup configured for
emulate or monitor mode.

True when a bad BCC Is
calculated for a DTE frame.
Line Setup configurad for
emulate or monltor mode.

True when a bad BCC Is
calculated for a DCE frame.
Line Setup conflgured for
emutate or monltor mode,

True when an abort Is detected
for a DTE frame. Line Setup
configured for emulate or
monltor mode.

True when an abort |s detected
for a DCE frame. Line Seiup
configured for emulate or
monitor mode.

True when a frame Is recelved.
Line Setup cenfigured for
emulate mode only,

True when an invalid frame [s
detected. Line Setup
conflgured for emulate mode
only,

True when the T1 timeout-timer
has expired. Llne Setup
conflgured for emulate mode
only.

True when a BCC error Is
detected. Llne Setup
configured for emulate mode
only.

True when an N(R) error Is
dotected In a received INFO or
supervlsory frame. Line Setup
configured for emulate mode
only.

True when an N{S8) error Is
detected In a recelved INFO
frame. Line Setup cenfigured
for emulate mode only.
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Table 76-2 (continued)

Type Variable Value (hex/decimal) Meaning

extern event frame_sent True when frams is passed
down to Layer 1. Line Setup
configured for emulate mode,

only.
extern volatile const unsigned char m_frame_addr 00-1{10-255 Line Setup configured for
emulate or monitor mode.
extern volatlle const unsigned char m_frame_type - - {same as revd_frame_type—Line Setup
configured lor emulate or monitor mode)
extern volatile const unsigned char m_frame_cntrl_byte_1 factual value of control byte—Line Setup
configured for emulate or monitor mode)
extern volatile const unsigned char m_frame_p{ 0 pf=0
106/16 pf=1

Line Setup configured for
emulate or monlter mode,

extern volatile const unsigned char m_frame_bcc_type 1 good
2 bad
3 abort

Line Setup conflgured for
emulata or monitor mode.

extern volatlle const unsigned char revd_frame_addr 00-1110-255 Line Setup configured for
ermulate mode only.
extern volatile const unslgned char revd_frame_type 0 info
1 43
5 ror
9 rej
d/13 sre)
3 ul
7 rimn
7 slm
f/15 dm
23/35 up
43/67 disc
43/67 rd
63/99 ua
83/131 snrm
87/135 frmr
af/175 xld
c7/199 cfgr
cf/207 snrme
e3/227 tost
ef/239 ben
b/11 Ipda
ff/240 other
ff/240 unknown
Line Setup conflgured for
emulate mode only,
axtern volatlle const unsigned char revd_frame_cntrl_byte_1 {actual value ol control byte—Line Setup
configured for emulate mode only)
extern volatile const unsigned char rovd_frame_pf 0 pf=0

10716 pf=1

Line Setup conflgured for
emulate mode only.
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Table 76-2 (continued)

Type

Variable

Value (hex/decimal) Meaning

extern volatlle const unsigned char

extern volatile const unsigned char

extern volatlle const unsigned char

axtern volatile unsigned short

extern volatlle unsigned short

extern volatile unslgned short

extern volatlle unsigned short

aextern volatlle unsigned short
extern volatlle unsigned short

extern volatlle unsigned short

JUL '90

rovd_frame_boo_type

rcvd _frame_nr

revd_frame_ns

revd_frame_buff_seg

rcvd_frame_sdu_offset

revd_frame_sdu_slze

12_current_window_edge

12_lower_window_edge
12_upper_window_sdgde

12_resend_edge

[2 3 S I

0-7 {MOD 8)

0-7 (MOD 8)

good
bad
abort

Line Setup configured for
emulate mode only.

Line Setup conflgured for
emulate mode ohly.

Line Setup conflgured for
emulate mode only.

Intar-layer message buffer
number (actually, an IAPX-286
segment number) in a recelved
frame, This segment number
can be converted to a polnter
by shifting it left 16 bits. Llne
Setup conflgured for emulate
mode only.

Offset to where the service data
unit begins in an Inter-iayer
massage buffer In a recelved
frame. Add to buffer segment
number (converted to pointer)
to point to first byte In frame,
Line Setup conflgured for
emulate mode only.

Slze of service data unit in a
recelved frame. Llne Setup
conflgured for emulate mode
only.

When equal to upper edge,
window Ig full; when equal to
lower edge, window Is empty;
when not equal to upper edge,
window Is not full; and when not
equal to lower edge, window ls
not empty. Line Setup
conflgured for emulate mode
only. Valld for point-to-point
operatlon only.

seo 12_current_window_edge
see 12_current_window_edge

When resend edge Is not equal
to lower window edge, there s
more to resend; when resend
edge Is equal to lower window
edge, there Is no more to
resend. Line Setup conflgured
for amulate mode only.
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Table 76-2 (continued)

Type Variable Value (hex/decimal) Meaning

extern unsigned char f2_enhance o normal

1 reverse

4 low

5 reverse low

8 blink

9 reverse hlink

12/18 blink low
Line Setup conflgured for
emulate or monitor mode.

extern unsigned char 12_suppress 0 off
1 on

Line Setup conflgured for
emulate or monitor mede.

Using spreadsheet tokens, the same test needs two CONDITIONS/ACTIONS
blocks: '

CONDITIONS: DTE BDBCC
ACTIONS: COUNTER bad_bce INC
CONDITIONS. DCE BDBCC
ACTIONS: COUNTER bad_bcc INC

When the user selects DTE or DCE on the first rack of softkeys for Layer 2
conditions, a second rack appears from which he must select a particular
frame type. A DTE INFO condition, for example, when translated, includes
two C variables, one event variable and one status variable:

{
dte_frame && (m_frame_type == 0)
)

As a C programmer, you do not have to specify a frame type. To include
all frames in a condition, use the event variable only:

CONDITIONS:

{
dte_frame

}

2. Emulate mode only. Some events may be detected in emulate mode only.
The event variables are rcvd_frame, invalid_frame, I2_TI, bce_error,
nr_error, ns_error, and frame_sent.

If you try to use one of these variables in monitor mode, you may be
returned to the main program menu. When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference rcvd_frame.”

When the user selects RCV on the first rack of softkeys for Layer 2
conditions, a second rack appears from which he must select a particular
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frame type. When the translator converts a RCV INFG condition inte C, it
will include two C variables, one event variable and one status variable:

{
revd frame && (revd_frame_type == 0)
}

In a C condition, a frame type does not have to be specified. To include all
received frames in a condition, use the event variable only:

CONDITIONS:.
{

revd_frame

}

Error detecting may be accomplished via bcc_error, nr_error, ns_error, and
invalid_frame. These variables equate to the softkey tokens bearing similar
names.

One of the emulate-mode variables monitors an emulate action. The event
variable frame_sent will come true as soon as the frame has been passed to
the layer below.

(B) Status Variables

Status variables are those in Table 76-2 that do not include event in the Type
column. Their associated event variables guarantee that they are updated and
tested.

The softkey-generated condition for received Info frames is RCV INFO, The C
version of the same condition should look like this:

CONDITIONS:

{
revd_frame && (revd frame_type == 0)

}

1. Frame characferistics. All status variables in Table 76-2 containing an m_
prefix are valid in either emulate or monitor mode: m_frame_addr,
m_frame_type, m_frame_cntrl_byte_1, m_frame_pf, and m_frame_bcc_type.
Use these variables to monitor a particular address, frame type, control byte,
P/F value, or BCC.

All status variables in Table 76-2 containing a rcvd_ prefix are valid in
emulate mode only: revd_frame_addr, rcvd_frame_type,
revd_frame_cntrl_byte_I, revd_frame_bec_type, revd_frame_pf,
revd_frame_nr, and rcvd_frame_ns. Use these variables to monitor a
particular address, frame type, control byte, BCC, or P/F, N(R}, or N(S)
value.
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If you try to use an emulate-mode variable in monitor mode, you may be
returned to the main program menu. When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference rcvd_frame_type.”

2. Frame buffers. As BOP frames are received, they are automatically placed
in IL message buffers to be passed up the layers. Three emulate-mode
variabies provide the user with access to the information in the frame that is
located beyond the control byte. These variables are revd_frame_buff seg,
rovd_frame. sdu_offset, and rcvd_frame_sdu_size. See Section 66.1 for a
more detailed discussion of the buffer components to which these variables
refer.

Make a pointer to an IL buffer by casting rcvd_frame_buff _seg as a long,
shifting it left sixteen bits, adding rcvd_frame_sdu_offset, and casting the
result to a pointer. Increment the pointer twice (thereby adding two to the
offset).

{

unsigned char * ptr;
pir = {void *)(({long)revd_frame_buff seg << I6) + revd_frame_sdu_offset);
plri=2;

}

It is now pointing at the first byte in the information field. You may
continue to move through the frame for its entire length, indicated in
revd_frame_sdu_size.

3. Transmit window. Four related variables test the status of the Layer 2
window in point-to-point operation. The particular values of these variables
at any given time is not significant. What is significant is how they compare
to each other. The softkey status condition on the left makes the variable
comparison on the right:

WINDOW FULL {2_current_window_edge == I12_upper_window_edge
WINDOW EMPTY 12_current_window_edge == 12_lower_window_edge
WINDOW NOT_FULL 12_current_window_edge |= 12_upper_window_edge
WINDOW NOT_EMPTY 12_current_window_edge I= |2_lower_window_edge
MORE_TO_RESEND 12_resend_edge I= 12_lower_window_edge

NO_MORE_TO_RESEND 12_resend_edge == 12_lower_window_edge
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(C) Controlling Protocol Trace Display

To enhance or suppress particular frames on the Layer 2 Protocol Trace screen
in emulate or monitor mode, assign a coded value to I2_enhance or [2_suppress.

The values are listed in Table 76-2. To assign a value to either of these

variables, place the statement in an ACTIONS block. For example, display RNR

frames in reverse-video and suppress display of invalid frames:

CONDITIONS: RCV RNR
ACTIONS:

{

12_enhance = 1;

} -
CONDITIONS: RCV INVALID
ACTIONS;

{
12_suppress = I,

}
Check the value of these display—control variables in a CONDITIONS block

CONDITIONS: RCV INFO
{

12_enhance == 1

}
ACTIONS:

{

12 _enhance = O

)

or an ACTIONS block:

CONDITIONS: RCV INFO

ACTIONS:

{

if(12_enhance == 1)
{2_enhance = 0;

}

76.3 Routines

JUL 'S0

Use the following routines in emulate mode only. If you try to call one of these

routines in monitor mode, you will be returned to the main program menu. When

you go to the Protocol Spreadsheet and search for errors, a message like the
following will be displayed: “Error 140: Unresolved reference I12_give_data.”
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76-10

(A)

(B)

Receive
I2_give_data
Synopsis

extern void 12_give_data();

Descripti

The 12_give_daia routine takes takes an interlayer message buffer associated with
a received INFO frame, changes the SDU offset to point to higher-level data,
and sends a DL_DATA IND primitive up to Layer 3 along with a reference to

this buffer. The softkey equivalent of this routine is the GIVE_DATA action on the
Protoco! Spreadsheet.

Example

Layer 3 wants access to the line in order to receive and send data. Assuming
the SDLC personality package is loaded at Layer 2, enter the following program:

LAYER: 2
STATE: datallnk

CONDITIONS: DL_CONNECT REQ
ACTIONS: DL_CONNECT CONF
CONDITIONS: OL_DATA REQ
ACTIONS: SEND INFO “((DL_DATA) "
CONDITIONS: RCV INFO
ACTIONS:

{
12_give_data();

}
Transmit
resend_frame

Nopsi

extern void resend_frame(pf, first_or_nexi};
unsigned char pf;
unsigned char first_or_next;

Description

The resend frame routine will resend either the first or next frame in the
window with the P/F bit set to a specified value.

NOTE: To ensure that thi executes properly, select
Emulatlon Addressing: it on the SDLC Frame Level

Setup screen. For either point-to-point or multi-drop operation,
see resend_frame_multi.
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lnputg

The first parameter is the value of the P/F bit in the frame. It may be set to
either zero or one.

The second parameter indicates whether the first frame in the window will be
sent, or whether the next frame in the window will be sent. The first resend
action will send the first frame in the window regardless of whether first or next
has been selected. Legal entries are 0 (first) or 1 (next).

Example

Suppose you want to resend the entire transmit window if you receive a REJ
frame,

LAYER: 2
STATE: xfer
/* Whatever conditions and actlons send data precede the followlng condition. */

CONDITIONS: RCV REJ RESP
NEXT _STATE: recover =
STATE: recover

CONDITIONS: ENTER_STATE

ACTIONS:

{

resend frame(l, 0);

}

CONDITIONS: FRAME_SENT
MORE_TO_RESEND

ACTIONS:

{

resend _frame(l,1);

}

CONDITIONS: FRAME_SENT
NO_MORE_TO_RESEND

NEXT_STATE: xfer

resend_frame_multi
Synopsis

extern void resend_frame_multi(pf, first_or_next, addr_value);
unsigned char pf;

unsigned char first_or_next;

unsigned char addr_value;

Description
The resend_frame_multi routine will resend either the first or next frame in the
window to a specified controller address. The softkey equivalent of this routine
is the {PROTOCL) RESEND action on the Protocol Spreadsheet.

NOTE: For multi-drop operation, select Emulation Addressing:
on the SDLC Frame Level Setup screen.
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76-12

Inputs

The first parameter is the value of the P/F bit in the frame. Tt may be set to
either zero or one.

The second parameter indicates whether the first frame in the window will be
sent, or whether the next frame in the window will be sent. The first resend
action will send the first frame in the window regardless of whether first or next
has been selected. Legal entries are 0 (first) or 1 (next).

The third parameter is the value of the controller address. The specified address
must be listed- in the APDR table on the SDLC Frame Level Setup screen (see
Section 38.1). WValues in the decimal range  through 255 are valid. Value may
be represented as decimal, hexadecimal, or octal. For loopback, use the
variable revd_frame_addr.

Example

Suppose you want to resend the entire transmit window for the controller address
in a received REJ frame.

{

extern volatile const unsigned char rcvd_frame_addr;

)
LAYER: 2
STATE: xfer
/* Whatever condltions and actlons send data precede the following condlitien. */

CONDITIONS: RCV REJ RESP
NEXT_STATE: recover
STATE: recover

CONDITIONS: ENTER_STATE

ACTIONS:

{

resend_frame_multi(f, 0, revd_frame_addr);

)

CONDITIONS: FRAME_SENT
MORE_TO_RESEND

ACTIONS:

{

resend_frame(1,1, revd_frame_addr );

)

CONDITIONS: FRAME_SENT
NO_MORE_TO_RESEND

NEXT_STATE: xfer

reset_nr
Synopsis

extern void reset_nr();

Description

This routine resets the N(R) field in information and supervisory frames to zero.
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NOTE: To ensure that this routine executes properly, select
Emulatlon Addressing: £
Setup screen. For either point-to—-point or multi-drop operation,
see reset_nr_multi.

Example

When a link is established, reset N(R).

LAYER: 2
STATE: reset

CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: RCY UA
ACTIONS:
{
resei_nr{);

}

reset_nr _multi

Svynopsis

extern void resel_nr_multi{addr_vailue);
unsigned char addr_value;

~ Description

This routine resets to zero the N(R} field in information and supervisory frames
for a specified controller address. The softkey equivalent of this routine is the
(PROTOCL) RSET_NR action on the Protocol Spreadsheet.

NOTE: For multi-drop operation, select Emulation Addressing:
on the SDI.C Frame Level Setup screen.

Inputs

The only parameter is the value of the controller address. The specified address
must be listed in the ADDR table on the SDLC Fraine Level Setup screen (see
Section 38.1). Values in the decimal range 0 through 255 are valid. Value may
be represented as decimal, hexadecimal, or octal. For loopback, use the
variable revd_frame_addr.
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Example

When a link is established, reset N(R) for address in received UA frame.

{

extern volatile const unsigned char revd_frame_addr;

)
LAYER: 2
STATE: reset
CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: -RCV .UA.
ACTIONS:

{

resel_nr_mulll(revd_frame_addr};

}

reset_ns

Synopsis

extern void resel_ns();
Description

The N(S) field in information frames is reset to zero and the transmit window is
cleared.

NOTE: To ensure that this routine executes properly, select
Emulation Addressing: on the SDLC Frame Level
Setup screen. For either point-to-point or multi-drop operation,
see reset_ns_multi.

Example

When a link is established, reset N(S).

LAYER: 2
STATE: reset

CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: RCV UA
ACTIONS:
{
reset_ns();

}
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reset_ns _multi
Synopsis

extern void resel_ns_mulii{addr_value);
unsigned char addr_value;

Description
This routine resets to zero the N(8§) field in information frames for a specified

controller address. It also clears the transmit window. The softkey equivalent of
this routine is the (PROTOCL) RSET_NS action on the Protocol Spreadsheet.

NOTE: For multi-d'rop operation, select Emulation Addressing:
on the SDLC Frame Level Setup screen.

Inputs

The only parameter is the value of the controller address. The specified address
must be listed in the ADDR table on the SDLC Frame Level Setup screen (see
Section 138.1). Values in the decimal range 0 through 255 are valid. Value may
be represented as decimal, hexadecimal, or octal. For loopback, use the
variable revd_frame_addr.

Example

When a link is established, reset N(S) for address in received UA frame.
{

extern volatile const unsigned char revd_frame_addr;

{AYEH: 2

STATE: reset
CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: RCV UA
ACTIONS:
{

resei_ns_mutti{revd_frame_addr);

)

send_frame
Synopsis

extern vold send_frame(il_buffer_number, relay_baton, data_siart_offset, transmil_frame_plr};
unsigned short il_buffer_number;

unsigned short relay_baton;

unsigned short data_start_offsel;
struct send_frame_structure

{

unsigned char addr_type;

unsigned char frame_type;

unsigned char nr_type;
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unsigned char ns_iype;
unsigned char p_f type;
unsigned char bee_type;
unsigned char addr_value;
unsigned char cntrl_byte;
unsigned char nr_value;
unsigned char ns_value;

Y

struct send_frame_structure * transmit_frame_ptr;

Description

The send_frame routine adds a frame-level header to an interlayer message
buffer and passes the buffer to Layer 1. The softkey equivalent of this routine is
the SEND action on the Protocol Spreadsheet.

Ipputs

The first parameter is the interlayer message buffer number. See Section
66.3(A), Layer-Independent OSI routines.

The second parameter is the maintain bit used to hold the buffer while the send
operation is being performed. See Section 66.3(A).

The third parameter is the offset from the beginning of the buffer to the start of
the service data unit. See Section 66.3(A).

The fourth parameter is a pointer to the frame structure to be sent. For a
description of send_frame_structure see Table 76-1.

Example

Send an Info frame containing a canned fox message and a good BCC onto the
line.

{
static unsigned short il_buffer_number;
static unsigned short relay_baton;
static unsigned short data_star!_offset;
struct send_frame_structure
{
unsigned char addr_type;
unsigned char frame_type;
unsigned char nr_type;
unsigned char ns_type;
unsigned char p_f type;
unsigned char bec_type;
unsigned char addr_value;
unsigned char entrl_byte;
unsigned char nr_value;
unsigned char ns_value;
}'.
struct send_frame_structure transmit_frame;
static char transmit_string [} = “CFOXD";

}
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LAYER: 2
STATE: send_a_frame
CONDITIONS: KEYBOARD * "
ACTIONS;
{
_get_il_msg buff(&il_buffer number, &relay_balon};
_start_H_buff list(il_buffer_number, &data_start_offset);
transmit_frame.bec_type = 1; ’
_insert_il_buff_list_ent(i!_buffer_number, data_start_offset, &transmit_string{0},
(sizeof (transmit_string) - 1));
send_frame(il_buffer_number, relay_baton, data_start_offset, &transmit_frame);
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77 SNA Library

When the SNA package is loaded in via the Layer Setup screen, the following external
variables become available for use by the programmer. Their use on the Protocol Spreadsheet
is not limited to any particular layer, though normally they belong at Layer 2.

SDLC variables and routines, while they are included in the SNA layer—personality package,
are not documented here. They are documented fully in Section 76.

Those variables that are specific to the SNA package are documented here. They pertain to
fields in SNA transmission headers, request/response headers, and request/response units.
These variables have no spreadsheet—token equivalents.

77.1 Structures

77.2

JUL '80

Use the SDLC send_frame_structure shown in Table 76-1.

Variables

The variables discussed below apply when the Line Setup menu shows either emulate
or monitor mode. Emulate mode, however, is not supported by emulate—only
conditions and actions on the Protocol Spreadsheet.

(A)

(B)

Monitoring Events
Use the SDLC event variables discussed in Section 76.2(A).

Status Varlables

All SNA variables in Table 77-1 are status variables. Also refer to the SDLC
status variables listed in Table 76-2.

There are no softkey tokens on the spreadsheet that are equivalent to the SNA
variables listed in Table 77-1. To search for Info frames with a FID2
transmission header, for example, use C variables. The condition should lock

like this;

CONDITIONS:

{
dite_frame && (m_frame_type == 0) && (m_packet_fid_type == 2)

}
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Table 77-1
SNA Varlablest

Type Variable Value (hex/decimal) Meaning

extern volatile unsigned short m_packet_length Length of the packet,Including
the transmission and
request/response headers, Line
Setup configured for emulate or
monltor mode.

Iransmissign Header:

extern volatlle const unsigned char m_packet_fid_type rmat | lfication Type:
FiDO; TH 10 bytes

FiD1; TH 10 bytes

FID2: TH 6 bytes

FID3; TH 2 hytes

FID4; TH 26 bytes

/15 FIDF; TH 26 bytes

Line Setup configured for
emulate or monttor mode,

BN =O

-

extern volatile const unsigned short m_packet_daf O-1fffl0-65535 Destinaticn address fleld—2
bytes In FIDO and FID1: 1 byte
In FID2, Line Setup conflgured
for emulate or monltor mode,

extern volatile const unsigned short m_packet_def 0-fH1i0-65535 Destination element fleld—2
bytes; FID4 only, Line Setup
configured for emulate or
monltor mode.

extern volatlle const unsigned leng m_packet_dsaf O-1rtfitefl Destlnatlon subarea address
0-4284967295 field—4 bytes; FID4 only.
Line Setup conflgured for
emulate or monitor mode.

extern volatile const unsigned char m_packet_lsld Local Sesslon ldsntification:
FID3 only

(actual value  SSCP-PU sesslon
of byte) SSCP-LU session
Reserved
LU-LV session

Line Setup conflgured for
emulate or monitor mode.

extern volatile const unsigned short m_packet_oaf 00-1110-255 Orlgln address flald—2 bytes In
FIDO and FID1; 1 byte In FID2,
Line Setup configured for
emulate or monltor mode.

extern volatlle const unsigned short m_packet_oef 00-f10-255 Orlgin element flald—2 bytes;
FiD4 only. Line Setup
configured for emulate or
monlitor mode.

extern volatile const unsigned long m_packet_osaf -1ttt Orlgih subarea address fleld—4
0-4294967295 bytes; FID4 only, Line Setup
configured for emulate or

monltor mode.

+ Refer to Table 76-2 for SDLC varlables.
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Table 77-1 (continued)

Type Variable Value (hex/decimal) Meaning .
Transmission Header (continued);
extern volatite unsigned char * th_ptr Polnter for the transmission

uest/ onse Header:

extern volatlle const unsigned char m_packet_ru_category

20/32

40/64

60/96
extern volatlle const unsigned char m_packet_fl

0

B
extern volatlte const unsigned char m_packet_rri

0

80/128
extern volatlle unsigned char m_packet_rtl

0

10/16
extern volatlle unsigned char m_packet_sdl

0

4
extern volatile unsigned char * rh_ptr

/Response Unit:
extern volatile unsigned char * ru_ptr

header; begins at the byte
contalning FID typse. Line Setup
oconflgured for emulate or
monitor mode,

Regquest/Response Unlt:

Functlon Management Data
{(FMD}

Network Control (NC}

Data Flow Control {DFC)
Sesslon Control {SC)

Line Setup conflgured for
emulate or monltor mode.

User data without header in RU
In LU-LU frame, Indicates
header follows the RH. In SC,
NC, or DFC RU, Indicates a
formatted RU beginning with a
request code.

Line Setup conflgured for
emulate or monltor mode.

equest/Response |ndlc H
request
response

Line Setup conflgured for
emulate or monltor mode.

Besponse Type Indlcator:

positive response
negative rasponse

Line Setup conflgured for
emulate or monitor mode.

Sense Data |ndigator:
sanse data not Included
sense data Included

Line Setup configured for
emulate or monitor mode.

Polnter for the request/response
header; begins at the byte
contalning the request/response
Indicator. Line Setup conflgured
for emulate or monitor mode,

Polnter for the raquest/response
unlt; begins at the first byte In
the unlt. Line Setup conflgured
for emulate or monitor mode,
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77-4

1. Info frame characteristics. Most status variables in Table 77-1 contain an
m_ prefix, indicating that they are valid in ernulate or monitor mode. Some
variables are associated with the transmission header: m_packet_fid_type,
m_packet_daf, m_packet_def, m_packet_dsaf, m_packet_lsid, m_packe!_oaf,
m_packet_oef, and m_packet_osaf. Other variables are associated with the
request/response header: m_packet_ru_category, m_packet_fi, m_packet_rri,
m_packet_rti, and m_packet_sdi.

2. Pointers. There are three pointers to SNA fields. th_p¢r points to first byte
of the transmission header, rh_ptr points to the first byte of request/response
header, and ru_ptr points to the start of the request/response unit.

(C) Controlling Protocol Trace Display

To enhance or suppress particular packets on the Layer 2 Protocol Trace screen
in emulate or monitor mode, assign a coded value to {2_enhance or [2_suppress.
The values are listed in Table 76-2. To assign a value to either of these
variables, place the statement in an ACTIONS block. For example, display only
Info frames with FID2 transmission headers. Of these, display frames with sense
data in reverse-video.

CONDITIONS:

{
dte_frame && (m_frame_type == 0) && (m_packet_fid_type I= 2)

)
ACTIONS:

{
i2_suppress = {;

)
CONDITIONS:

{
dte_frame && (m_frame_type == 0) &d& (m_packet_fid_type == 2] && (m_packet_sdi == 4)

}
ACTIONS:
{

12_enhance = I;

}

Check the value of these display—control variables in a CONDITIONS block

CONDITIONS:

{
die_frame && (m_frame_type == 0) && (m_packe!_fid_type I= 2) && (12_suppress == 0)

}
ACTIONS:
{

12_suppress = 1;
}
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or an ACTIONS black;

CONDITIONS:

{
dte_frame &d& (m_frame_lype == 0) && (m_packel_jid_type I= 2)

)
ACTIONS:

{
if(12_suppress == 0)
12_suppress = I;
}

77.3 Routines

There are no routines associated exclusiveiy with SNA. Use the SDLC routines
discussed in Section 76.3. To send a frame including SNA protocol, for example,
include a transmit_string of SNA data in the send_frame routine.
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78 DDCMP Library

When the DDCMP package is loaded in via the Layer Setup-screen, the following external
variables become available for use by the programmer, Their use on the Protocol Spreadsheet
is not limited to any particular layer, though normally they belong at Layer 1.

78.1 Structures

There are no extern structures associated exclusively with DDCMP.

78.2 Variables

The only variables exclusive to DDCMP relate to block checking. When the
DDCMP package is loaded in, the results of both header and data block checks are
displayed on the data screen. 1f you want your program to detect good or bad '
BCC's, you may use the BCC selections on the trigger menus and at Layer 1 of the
Protocol Spreadsheet to interrogate the header block check only.

If you want to detect a good or bad data block check, you must use one of the C
event variables listed in Table 78-1.

Here is a program that counts bad DTE BCC’s for both header and data:
{
extern fast_event fevar_bd_bce2 _td;
}
LAYER: 1
STATE: count_all_bad_dte_bcocs
CONDITIONS: DTE BAD_BCC
ACTIONS: COUNTER t_bdbcec INC
CONDITIONS:
Sfevar_bd_bec2_td

}
ACTIONS: COUNTER t_bdbcc INC

78.3 Routines

There are no routines associated exclusively with DDCMP.
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Table 78-1
DDCMP Variables

Type Variable Value {hex/decimal) Meaning

extern fast_event

extern fast_event

extern fast_event

extern fast_event

extern fast_event

extern fast_event

extern fast_avent

extern fast_avent

fevar_gd_becc_rd
fevar_gd_bcec_td
fevar_bd_bc;c_rd
fevar_bd_bec_td
fevar_gd_bcc2_td
fevar_gd_bec2_rd
fevar_bd_bco2_td

fevar_bd_bcc2_rd

True when a good hsader BCC
Is recelved on RD., Llne Setup
configured for emulate or
monitor mode,

True when a good header BCC
Is received on TD. Line Setup
configured for emulate or
monitor mode.

True when a bad header BCC Is
received on RD. Line Setup
conflgured for emulate or
monitor mode.

True when a bad header BCC [s
recelved on TD. Line Setup
conflgured for emulate or
monltor mode.

Trus when a good data BCC Is
recelved an TD. Line Setup
configured for emulate or
monlter mode.

True when a good data BCC is
recelved on RD. Line Setup
configured for emulate or
monltor mode.

True when a bad data BCC Is
recelvad on TD. Line Setup
contigured for emulate or
monitor mode.

True when a bad data BCC Is
recelved on RD. Line Setup
configured for emulate or
monltor mode.

78-2
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79 ISDN D Channel Library

To use the C structures, variables, and routines explained in this section, your INTERVIEW
must be equipped with Option 15. Install the ISDN Test Interface Module (TIM) in the rear
of the INTERVIEW, as explained in Section 12. Also install the ISDN mux board according
to the directions in Appendix J4. Load in the ISDN_D Layer 1 package via the Layer Setup
screen. The ISDN_D package contains the variables and most of the routines documented
below. Finally, select one of the B channels in the Channet field on the ISDN Interface
Setup screen. See Section 51.5.

The configuration of the INTERVIEW described above supports dual-channel monitoring.
Dual-channel monitoring means tracking one of the B channels and the D channel. All
menu selections (with the possible exception of Spedker on the ISDN Interface Setup menu),
triggers, and spreadsheet conditions and actions apply to the B channel selected. Use the C
structures, variables, and routines in this section to monitor the D channel.

NOTE: When the ISDN Interface Setup screen shows Channel;
your unit is configured for single-channe! monitoring.
Menu selections, triggers, and the Protocol Spreadsheet apply to
the D channel. Do not load in the ISDN_D Layer 1 package.

You may develop your own program to monitor the D channel, or simply load and run the
program contained in the ISDN trace application package (available as OFT-951-35).

79.1 Structures

Use the structure xmit_list, shown in Table 79-1, when transmitting on the D channel
via the send_d_frame routine. Refer to send_d_frame in Section 79.3 for an
example of how to use this structure.

Table 79-1
ISDN Stiructures

Type Variable Value (hex/decimal) Meaning

Structure Name: xmit_list Structure of a transmit list for send_d_frame
routine. Declared as type struct. Reference
member variables of the structure as follows:
xmit_list.string_length.

unsigned char * string pointer to the location of the transmit string—the
transmit string Is declared separately
unsigned short string_length O-f{t{10-65535 tength of the transmit string
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79.2 Variables

There are three event variables associated with the ISDN_D personality package.
They are d_dte_frame, d_dce_frame, and d_rcv_frame. See Table 79-2.

(A) Monitoring Events

1. In monitor mode, When a frame is detected on the D channel, one monitor
event, d_dce_frame or d_dte_frame, is signaled. Use both event variables to
construct an ISDN trace.

2. In emulate mode. In emulate mode, the receive event d rev_frame and one
of the monitor events are signaled when a frame is received on the D
channel. The INTERVIEW's transmissions on the D channel may not be
monitored when the unit is in dual-channel mode. The implication of this
difference is that ISDN trace programs written in monitor mode may not be
placed intact in an emulation program.

Table 79-2
ISDN Variables

Type Variable Valus (hex/decimal} Meaning

extern event d_dte_frame True when a DTE frame is
detected on the D channel.
Line Setup conflgured for
emulate or monltor mode.

extern aevent d_dce_frame True when a DCE frame Is
detected on the D channel.
tine Setup configured for
emulate or monltor mode.

extern event d_rcv_frame True when a frame [s received
- on the D channe!l. Llne Setup
configured for emulate mode

only.

79.3 Routines

There are two routines associated with the ISDN_D package: send_d_frame and
send_d_frame_il. Another ISDN routine, set_isdn_speaker_chan, controls the
speaker for either of the B channels. This routine is supplied by the ISDN Test
Interface Module.

(A) Transmit

Use the following routines in emulate mode only. If you try to call one of these
routines in monitor mode, you may be returned to the main program menu.
When you go to the Protocol Spreadsheet and search for errors, a message like
the following may be displayed: “Error 140: Unresolved reference

send_d frame_il.”
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send_d_frame

nopsi

extern void send_d_frame(count, struct_send_string_pir, xmit_tag);
unsigned short count;
struct xmit_list

{
unsigned char * string_ptr;
unsigned short siring_length;
}].
struct xmit_list * struct_send_string_pir;
unsigned shor! xmit_tag;

Description

The send_d_frame routine sends a specified siring on the D channel with a
user—determined BCC.

Inputs

The first parameter is the number of strings to be sent.

The second parameter is a pointer to a structure which in turn identifies the
location and length of each string.

The third parameter is 2 transmit tag which includes a BCC in bits 0-2: good
(001), bad {010), or abort (0¢11). Bits 3-7 are reserved for future use.
Integers may be used to indicate the value of the transmit tag: good (1), bad
(2), and abort (3).

Example

Assume you want to send on channel D a fox message inside of an X.25 data
packet with a good block check. You might have 2 strings, one with the Layers
2 and 3 header information, and one with the fox message. You would send
these strings as follows:

{
unsigned char headers [} = {0x01, 0x00, Ox10, 0x04, 0x00};

unsigned char messege [] = "UFOX)”;
struct xmit_list

{
unsigned char * string;
unsigned short string_length;

Y

struct xmii_list send_string [] = {&headers[0], 5, &message[0], sizeof(message) - 1};

)
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79-4

LAYER: 1
STATE: send_message
CONDITIONS: KEYBOARD “ ™
ACTIONS:

{
send_d frame(2, &send_string{0], 1);

}

send_d_frame_il

Synopsis

extern void send_d_frame_il(il_buffer_number, relay baton, data_star!_offset, transmit_tag);
unsigned short il_buffer_number;

unsigned short relay_baton;

unsigned short data_start_offset;

unsigned short transmit_tag:

Description

This routine sends a designated interlayer message buffér out on the D channel.

Inputs
The first parameter is the interlayer message buffer number.

The second parameter is the maintain bit used to hold the buffer while the send
operation is performed at Layer 1.

The third parameter is the offset from the beginning of the buffer to the service
data unit (SDU).

The fourth parameter is a transmit tag which includes a BCC in bits 0-2: good
(001), bad (010), or abort (011). Bits 3-7 are reserved for future use.
Integers may be used to indicate the value of the transmit tag: good (1}, bad
(2), and abort (3).

Example

Send the same text as in the example for send_d_frame. Refer to Section
66.3(A) for a description of the _get il _msg_buff, _start_il_buff list, and
_insert_{l_buff list_cnt routines.

{

unsigned short il_buffer_number;

unsigned shorl relay_baton;

unsigned short data_start_offset;

unsigned char messege {] = “%\x000% % \x000CFOXD";

}
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LAYER: 1
STATE: send_message
CONDITIONS: KEYBOARD “ "
ACTIONS:
{
_get_il_msg_buff(&il_buffer number, &relay baton);
_Start_i_buff list(ll_buffer number, &data_start_offsel);
_insert_il_buff list_cnt(il_buffer_number, data_start_offset, &message[0],
(sizeof(message) - 1));
send_d_frame_{l(il_buffer_number, relay_baton, data_start_offset, 1);

}

(B) Speaker Control

set_isdn_speaker_chan

NOpPsi

extern void set_isdn_speaker_chan(selection);
unsigned short selection;

Description

The set_isdn_speaker_chan routine allows the programmer to control the speaker
located on the ISDN mux board, Option 15. The programmer may enable the
speaker for one of the B channels. This selection is independent of the channel
selected for monitor or emulation on the ISDN Interface Setup screen.

Inputs

The only parameter is the channel selection. A value of one means turn the
speaker on for channel Bl. Enable the speaker for channel B2 with two. Turn
the speaker off by setting the value to zero.

Example

Suppose you want to know whether data or voice is being transmitted over
channel B1. Use the set_isdn_speaker_chan routine to enable the speaker for
B1. Even if you are otherwise using the INTERVIEW to monitor B2, you will
hear the B1 transmissions.

LAYER: 1
STATE: enable_b1
CONDITIONS: KEYBOARD “sS”
ACTIONS:
{
set_isdn_speaker_chan(l);

}
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80 LAPD Library

When the LAPD package is loaded in via the Layer Setup screen, the following external
routines and variables become available. for use by the programmer. Their use on the
Protocol Spreadsheet is not limited to any particular layer, though normally they belong at
Layer 2.

The variables and routines approximate LAPD Layer 2 spreadsheet—generated conditions and
actions. Refer to Section 42 for more detailed explanations of the purposes of specific
conditions and actions. Sometimes the name of the variable or routine is sufficient for
identifying its related spreadsheet token. When this is not the case, the information is
provided below.

80.1 Structures

The structure send_jframe_structure defines the format of transmitted LAPD frames.
See Table 80-1. Use this structure to send frames via the send frame routine in
emulate mode. See Section 80.3(B). Each variable in the structure relates to some
softkey selection or user entry in the SEND action.

80.2 Variables

(A) Monitoring Events

1. Emulate or monitor mode. LAPD events include {rames detected, pood or
- bad BCC’s, and aborts. All event variables in Table 80-2 containing a dte_
or dece_ prefix are valid in either emulate or monitor mode. These event
variables are dre_frame, dce_frame, dte_good _bcc, dee_good bcec,
dte_bad_bcc, dece_bad bec, dte_abort, dce_abort. The variable
dce_good_bcc, for example, equates to DCE GDBCC.

You can use bath dre and dce variables relating to the same event in one
conditions block. Suppose you want to count all bad BCC’s from either side
of the line. Enter the following CONDITIONS/ACTIONS block:

CONDITIONS:

{
die_bad_bec || dce_bad _bee

3
ACTIONS: COUNTER bad_bce INC
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Table 80-1

LAPD Structures

Typse Variable

Value (hex/decimal)

Meaning

Structure Name: send_frame_structure

unsigned char sapl_type
unsigned char tel_type
unsigned char cr_type
unsigned char frame_type
unsigned char nr_type
unsigned char ns_type
unsigned char p_f_type
unsigned char beco_type
unsigned char sapl_value
unsigned char tel_value
unsigned char cntri_byte
unsigned char nr_value
unslgned char ns_value

1
2

Structure of a frame In LAPD. Declared as type
struct. Declared automatically If a
softkey-entered SEND actlon is taken. Program
frames assigned to structure as follows: struct
send_frame_structure name. Reference a
structure varlable as follows: name.bcc_type. If
values In the frame structure are not Inltialized by
the user, they default to 0, You may initlallze the
values when the structure s declared:

struct send_frame_structure name = {1, 1, 2, 0,

0,0,1,1,1,0,0,0}:

no other value valid—indicates a value Is given
no other value valld—indlcates a value Is glven

0
1
loopback

{The codes for frame_type are the same as for the LAPD-variable
rovd_frame_type.)

W= N0 LWN=Q WN—O

00-3f/0-63
00-7110-127

auto

value

received ns plus 1
last nr sent

auto

skip

last nr recelved
value

0
1
{oopback

default {(bad bce)
good bee

bad bce

abort

(actual value of the control byte)

0-7 (MOD 8)
0-7 (MOD 8)

If nr_type = 1

llf ns_type = 3

80-2
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Table 80-2
LAPD Varlables

Type Variable Value (hex/decimal) Meaning
extarn event dte_frame True when a DTE frame Is
detected, Llne Setup
configured for emulate or
maonltor mode.
extern event dece_frame True when a DCE frame Is

extern event

extern event

extern event

oxtern event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

extern event

JUL '90

dte_good_bce

dce_good bece

dte_bad_bce

dce_bad_bce

dte_abort

dee_abort

revd_frame

Invalid_frame

I2_T1

bce_error

nr_error

ns_error

detected. Line Setup
configured for emulate or
monitor mode.

True when a good BCC Is
calculated for a DTE frame.
Line Setup configured for
emulate or monitor mode.

True when a good BCC s
calculated for a DCE frame.
Line Setup configured for
emulate or monitor mode.

True when a bad BCC Is
calculated for a DTE frame.
Line Setup configured for
emulate or monltor mode.

True when a bad BCC is
calculated for a DCE frame.
Line Setup configured for
emulate or monitor mode.

True when an abort is detected
for a DTE frame. Line Setup’
conflgured for emulate or
monitor mode.

True when an abort Is detected
for a DCE frame. Llne Setup
configured for emulate or
menltor mode.

True when a frame Is reéeived.
Line Setup configured for
emulate mode only.

True when an Invalld frame Is
detected. Line Setup
configured for emulate mode
only.

True when the T1 timeout-timer
has explred. Line Setup
configured for emulate mode
only.

True when a BCC error s
detected. Line Setup
conflgured for emulate mode
only.

True when an N{R) error |s
detected |In a recelved INFO or
supervisory frame. Line Setup
configured for emulate mods
only.

True when an N(S) error Is
detected in a recelved INFO
frame. Llne Setup configured
for emulate mode only.
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Table 80-2 (continued)

Type

Variable

Value (hex/decimal)

Meaning

extern event

extern volatile const unsigned char
extern volatlle const unsigned char

extern volatile const unsigned char

extern volatlle const unsigned char
extern volatlle const unsigned char

extern volatlle const unsigned char

extern volatile const unsigned char

extern volatlle const unsigned char
axtern volatlle const unsigned char
extern volatile const unsfgned char
extern volatile const unsigned char

extern volatlle const unsigned char

extern volatlle const unsigned char

80-4

frame_sent

m_frame_addr_sapl
m_frame_addr_tef

m_frame_addr_cr

m_frame_type
m_frame_cntri_byte_1

m_frame_pf

m_frame_bcc_type

m_frame_nr
m_frame_ns

rcvd _frame_addr_sapl
revd_frame_addr_tel

revd_frame_addr_cr

revd_frame_type

00-3(10-63
00-7H0-127

0
1

True when frame Is passed
down to Layer 1. Llne Setup
conflgured for emulate mode
only.

Line Setup configured for
emulate or monitor mode.
tIne Setup configured for
emulate or monltor mode.

0

1

Line Setup configured for
emulate or monitor mode.

(same as revd_frame_type—Line Setup
configured for emulate or monitor mode)

(actual value of control byle—Line Setup
configured for emulate or monitor modea)

0
10/16

LR =

0-7 (MOD 8)
0-7 (MOD 8)
00-310-63

Q0-7110-127

0
1
2

ONW-0

21737
6f/111
43/67
115
/15
63/99
67/103
87/135
e7/224
ff/255
17255

pf=0
pf=1
Line Setup conflgured for
emulate or monitor mode.

good

bad

abort

Line Setup configured for
emulate or monitor mode.

Line Setup configured for
emulate or monltor mods.
Line Setup conflgured for
emulate or monltor mode.
Line Setup configured for
emulate mode only.

Line Setup conflgured for
emulate mode only.

0

1

loopback

Ling Setup configured for
emulate mode only.

Info

rr

ul

rnr

rej
sabm
sabme

dise

dm

sarm

ua

slo

frenr

si

other

unknown

Line Setup configured for
emulate mode only.
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Table 80-2 (continued)

Type

Variable Value (hex/decimal) Meaning

extern volatlle const unslgned char

extern volatile const unsigned char

extern volatile const unsigned char

oxtern voiatlle const unsigned char
extern volatlle const unsigned char

extern volatlle unsigned short

extern volatile unsigned short

axtern volatile unsigned short

extern volatile unsigned short

oxtern volatlle unsigned short
extern volatile unsigned short
extern volatite unsigned short

JUL '90

revd_frame_cntri_byte_1 {actual value of control byte—LIne Setup
configured for emulate mode only)

revd_frame_pf 0
" 10/16

rcvd_frame_bcc_type 1

2

3
revd_frame_nr 0-7 (MOD 8)
revd_frame_ns 0-7 (MOD 8)

rcvd_frame_buff_seg

rcvd_frame_sdu_offset

revd_frame_sdu_slze

12_current_window_sdge

12_lower_window_edge
i2_upper_window_edge
[2_resend_edge

pf=0

pf=1

Line Setup conflgured for
emulate mode only.

good
bad
abort

Line Setup configured for
emulate mode only.

Line Setup conflgured for
emulate mode only.

Line Setup configured for
emulate mode only.

Inter-layer message buffer
number (actually, an |APX-286
segment number) in a raceived
frame., This segment number
can be converted to a pointer
by shlifting it left 16 blts. Llne
Setup configured for emulate
mode only.

Offset to where the service data
unit begins In an inter-layer
message buffer in a recelved
frame. Add to buffer segment
number {converted to polnter)
to point to first byte In frame.
Line Setup conflgurad for
emulate mode only.

Slze of service data unlt in a
recelved frame. Line Setup
configured for emulate mode
only,

When equal to upper edge,
window Is full; when equal to
lower edge, window Is empty;
when not equal to upper edge,
window Is not full; and when not
eqgual to lower edge, window Is
not empty. Line Setup
conffgured for emulate mode
only.

see [2_current_window_edge
see |2_current_window_edge

When resend adge Is not squal
to lower window edge, there s
rmore to resend; when resend
edge [s equal to lower window
odge, there Is no more to
resend. Line Setup configured
for emulate mode only.
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Table 80-2 (continued)

Type Variable Value (hex/decimal) Meaning

extern unsigned char 12_enhance 0 normal

1 reversa

4 low

5 reverse [ow

8 blink

9 reverse bllnk

12/18 blink low
Line Setup configured for
emulate or monitor mode.

extern unsigned char 12_suppress 0 off
1 on

Line Setup configured for
emulate or monitor mode.

Using spreadsheet tokens, the same test needs two CONDITIONS/ACTIONS
blocks:

CONDITIONS: DTE BDBCC
ACTIONS: COUNTER bad_bcc INC
CONDITIONS: DCE BDBCC
ACTIONS: COUNTER bad_bce INC

When the user selects DTE or DCE on the first rack of softkeys for Layer 2
conditions, a second rack appears from which he must select a particular
frame type. A DTE INFO condition, for example, when translated, includes
two C variables, one event variable and one status variable:

{
dte_frame && (m_frame_type == 0)
}

In C, the programmer does not need to specify a frame type. To include all
frames in a condition, use the event variable only:

CONDITIONS:

{
dte_frame

}

2. Emulate mode only. Some evenis may be detected in emulate mode only.
The event variables are rcvd frame, invalid_frame, 12_TI, bec_error,
nr_error, ns_error, and frame_sent.

If you try to use one of these variables in monitor mode, you may be
returned to the main program menu. When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference revd_frame.”

When the user selects RCV on the first rack of softkeys for Layer 2
conditions, a second rack appears from which he must select a particular
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frame type. When the translator converts a RCV INFO condition into C, it
will include two C variables, one event variable and one status variable:

{ .
revd_frame & & (revd_frame_type == 0)
)

The C programmer does not have to specify a frame type. To include all
received frames in a condition, use the event variable only:

CONDITIONS:
{

revd_frame

}

Error detecting may be accomplished via bec_error, nr_error, ns_error, and
invalid_frame. These variables equate to the softkey tokens bearing similar
names.

One of the emulate~mode .variables monitors an emulate action. The event
variable frame_sent will not come true until the frame actually has been
passed to the layer below. '

(B) Status Variables

Status variables are those in Table 80-2 that do not include event in the Type
column. Their associated event variables guarantee that they are updated and
tested.

The softkey-generated condition for received Info frames is RCY INFO. The C
version of the same condition should look like this:

CONDITIONS:

revd_frame && (revd frame_type == 0)

Frame characteristics. All status variables in Table 80-2 containing an m_
prefix are valid in either emulate or monitor mode: m_frame_addr_sapi,
m_frame_addr_tei, m_frame_addr_cr, m_frame_type, m_frame_cntri_byte_l,
m_frame_pf, m_frame_bcc_type, m_frame_nr, and m_frame_ns.

All status variables in Table 80-2 containing a revd_ prefix are valid in
emulate mode only: rcvd_frame_addr_sapi, rcvd_frame_addr_tei,
revd_frame_addr_cr, rcvd_frame_type, revd_frame_cntrl_byte_I,
revd_frame_pf, rcvd_frame_bcc_type, revd_frame_nr, and revd_frame_ns.

If you try to use an emulate-mode variable in monitor mode, you may be
returned to the main program menu. When you go to the Protocol
Spreadsheet and search for errors, a message like the following may be
displayed: “Error 140: Unresolved reference rcvd_frame_type.”
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2. Frame buffers. As BOP frames are received, they are automatically placed
in IL message buffers to be passed up the layers. Three emulate-mode
variables provide the user with access to the information in the frame that is
located beyond the control byte. These variables are revd_frame_buff seg,
revd_frame_sdu_offset, and revd_frame_sdu_size. See Section 66.1 for a
more detailed discussion of the buffer components to which these variables
refer.

Make a pointer to an IL buffer by casting revd_frame_buff_seg as a long,
shifting it left sixteen bits, adding rcvd_frame_sdu_offset, and casting the
result to a pointer. Increment the pointer twice (thereby adding two to the
offset).

{

unsigned char * pir;

ptr = (void *)(((long}revd_frame_buff seg << 16) + revd_frame_sdu_offset);
piri=2; .
)

it is now pointing at the first byte in the information field. You may
continue to move through the frame for its entire length, indicated in
revd_frame_sdu_size.

3. Transmit window. Four related variables test the status of the Layer 2
window. The particular values of these variables at any piven time is not
significant. What is significant is how they compare to each other. The
softkey status condition on the left makes the variable comparison on the

right:

WINDOW FULL 12_current_window_edge == [2_upper_window_edge
WINDOW EMPTY 12_current_window_edge == I2_lower_window_edge
WINDOW NOT_FULL 12_curreni_window_edge 1= 12_upper_window_edge
WINDOW NOT_EMPTY 12_current_window_edge I= [2_lower_window_edge
MORE_TO_RESEND 12_resend _edge = I12_lower_window_edge

NO_MORE_TO_RESEND 12_resend _edge == 12_lower_window_edge

{C) Controlling Protocol Trace Display

To enhance or suppress particular frames on the Layer 2 Protocol Trace screen
in emulate or moniter mode, assign a coded value to [2_enhance or I2_suppress.
The possible values are listed in Table 80-2. To assign a value to either of these
variables, place the statement in an ACTIONS biock. For example, display RNR
frames in reverse—video and suppress display of invalid frames:
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CONDITIONS: RCV RNR

ACTIONS:

{12__enhance =1
IJONDITJONS: RCV INVALID
ACTIONS:

}{12_suppre.ss =

Check the value of these display-control variables in a CONDITIONS block

CONDITIONS: RCV INFO
{

{2_enhance ==

}
ACTIONS:

{

{2_enhance = 0;

}
or an ACTIONS block!

CONDITIONS: RCV INFO

ACTIONS:

{

if(12_enhance == 1)
12_enhance = 0;

)

80.3 Routines

JUL 90

Use the following routines in emulate mode only. If you try to calt one of these
routines in monitor mode, you will be returned to the main program menu. When
you go to the Protocol Spreadsheet and search for errors, a message like the
following will be displayed: “Error 140: Unresolved reference 12_give_data.”

(A) Receive
12_give_data
Synopsis
extern void 12_give_data();
Description
The /2_give_data routine takes an interlayer message buffer associated with a
received INFO frame, changes the SDU offset to point to higher-level data, and
sends a DL_DATA IND primitive up to Layer 3 along with a reference to this

buffer. The softkey equivalent of this routine is the GIVE_DATA action on the
Protocol Spreadsheet.
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xampl

Layer 3 wants access to the line in order to receive and send data. Assuming
the LAPD personality package is loaded at Layer 2, enter the following program:

LAYER: 2
STATE: datalink

CONDITIONS: DL_CONNECT REQ
ACTIONS: DL_CONNECT CONF
CONDITIONS: DL_DATA REQ
ACTIONS: SEND INFO “(CDL_DATA» "
CONDITIONS: RCV INFO
ACTIONS:

{
12_give_data();

)

(B) Transmit

resend_frame

Synopsis

extern void resend_frame(pf, first_or_next};
unsigned char pf;
unsigned char first_or_next;

Description

The resend _frame routine will resend either the first or next frame in the
window with the P/F bit set to a specified value. The softkey equivalent of this
routine is the {PROTOCL) RESEND action on the Protocol Spreadsheet.

Inputs

The first parameter is the value of the P/F bit in the frame. It may be set to
either 0 or 1.

The second parameter indicates whether the first frame in the window will be
sent, or whether the next frame in the window will be sent. The first resend
action wil] send the first frame in the window regardless of whether first or next
has been selected. Legal entries are 0 (first) or 1 (next).
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Example

Suppose you want to resend the entire transmit window if you receive a REJ

frame,

LAYER: 2
STATE: xfer

{* Whatever conditions and actlons send data precede the following condition. */

CONDITIONS: RCV REJ RESP

ACTIONS:

{

resend_frame(1, 0);

}

NEXT_STATE: recover
STATE: recover

CONDITIONS: FRAME_SENT

MORE_TO_RESEND

ACTIONS:

{

resend_frame(l,1};

}

CONDITIONS: FRAME_SENT
NO_MORE_TG_RESEND

NEXT_STATE: xfer

reset_nr
nopsi
exitern void reset_nr();

Description

This routine resets the N(R) field in information and supervisory frames to zero.
The softkey equivalent of this routine is the {(PROTOCL) RSET_NR action on the

Protocol Spreadsheet.

Exampie

When a link is established, reset N(R).

LAYER: 2
STATE: reset

CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: RCV UA
ACTIONS:
{
reset_nr();

}
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reset_ns

nopsi

extern void reset_ns();

Description

The N(S) field in information frames is reset to zero and the transmit window is
cleared. The softkey equivalent of this routine is the (PROTOCL) RSET_NS acticn
on the Protocol Spreadsheet.

Example
When a link is established, reset N(S).

LAYER: 2
STATE: reset

CONDITIONS: ENTER_STATE
ACTIONS: SEND SABM
CONDITIONS: RCV UA
ACTIONS:
{
reset_ns(};

)

send_frame
Synopsis

extern void send_frame(il_buffer_number, relay_baton, data_start_offset, transmil_frame_pitr);

unsigned short il_buffer_number;

unsigned short relay_baton;

unsigned short data_start_offsel;

struct send_frame_structure

{

unsigned char sapi_type;
unsigned char tei_type;
unsigned char cr_type;

unsigned char frame_type;
unsigned char nr_type;
unsigned char ns_type;
unsigned char p_f type;
unsigned char bee_type:
unsigned char sapi_value;
unsigned char tel value;
unsigned char cntri_byte;
unsigned char nr_value;
unsigned char ns_value;

b

struct send_frame_structure * transmit_frame_ptr;

Description

The send_frame routine adds a frame-level header to an interlayer message
buffer and passes the buffer to Layer 1. The softkey equivalent of this routine is
the SEND action on the Protocol Spreadsheet.
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Inputs

The first parameter is the interlayer message buffer number.  See Section
66.3(A), Layer-Independent OSI routines.

The second parameter is the maintain bit used to hold the buffer while the send
operation is being performed. See Section 66.3(A).

The third parameter is the offset from the beginning of the buffer to the start of
the service data unit. See Section 66.3(A).

The fourth parameter is a pointer to the frame structure to be sent. For a
description of send_frame_structure see Table 80-1.

Example

Send an Info frame containing a canned fox message and a good BCC onto the
line.

{
static unsigned short il_buffer_number;
Static unsigned short relay baton;
static unsigned short data_start_offset;
struct send_frame_structure
{
unsigned char sapi_type;.
unsigned char tei_type;
unsigned char cr_type;
unsigned char frame_type;
unsigned char nr_type;
unsigned char ns_type;
unsigned char p_f _type;
unsigned char bce_type;
unsigned char sapi_value;
unsigned char tei_value;
unsigned char cntri_byte;
unsigned char nr_value;
unsigned char ns_value;
5
Struct send_frame_structure transmit_frame;
static char transmit_string [] = "CUFOX) ",
)
LAYER: 2
STATE: send_a_frame
CONDITIONS: KEYBOARD “ *
ACTIONS:
{
_get_il_msg_buff(&il_buffer_number, &relay_baton);
_start_il_buff tist(il_buffer_number, &data_start_offset);
transmit_frame, bee_type = 1;
_insert_il_buff_tist_cnt(il_buffer_number, data_star!_offset, &transmit_string[0],
(sizeof(transmit_string) - 1)};
send_frame(il_buffer_number, relay_baton, data_stari_offset, &transmit_frame);

80-13



INTERVIEW 7000 Serles Advanced Programming: ATLC-107-951-108

80-14 JUL 80



81 Q.831 Library

81 Q.931 Library

When the Q.931 package is loaded in via the Layer Setup screen, the following external
variables become available for use by the programmer. Their use on the Protocol Spreadsheet
is not limited to any particular layer, though normally they belong at Layer 3.

The variables approximate Q.931 Layer 3 spreadsheet-generated conditions and actions.
Refer to Section 41 for more detailed explanations of the purposes of specific conditions and

actions.
token.

Sometimes the name of the variable is sufficient for identifying its related spreadsheet
When this is not the case, the information is provided below.

81.1 Structures

81.2

JUuL '90

There are no extern structures associated exclusively with Q'.931.

Variables

The variables discussed below apply when the Line Setup menu shows either emulate
or monitor mode. Emulate mode, however, is not supported by emulate-only
conditions and actions on the Protocol Spreadsheet,

(A) Monitoring Events

Q.931 Layer 3 event variables detect packets on either side of the line. See
Table 81-1. They are valid in either emulate or monitor mode. The event
variables are dte_packet and dce_packet.

When the user selects DTE or DCE on the first rack of softkeys for Layer 3
conditions, a second rack appears from which he must select a particular
message type. A DTE INFO condition, for example, when translated, includes two
C variables, one event variable and one status variable:

{
dte_packet && (m_message_(ype == 0x7b)

]

As a C programmer, you do not need to specify a message type. To include all
DTE messages in a condition, use the event variable only:

CONDITIONS:

{
die_packet

}
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Table 81-1
Q.931 Variables

Type Variable Vaiue (hex/decimal) Meaning

extern event dte_packet True when a DTE packet Is
detected. Line Setup
contigured for emulate or
monltor mods,

extern event dee_packet True when a DCE packet Is
detacted, Line Setup
configured for emulate or
monltor mode.

good
2 bad
3 abort

Line Setup conflgured for
emulate or monitor mode,

=y

extern volatile const unslgned char m_packst_bcec_type

extern volatlle const unsigned char m_prot_dlsc 00-110-255 Actual value of protocol
discriminator—sheuld be 8, Line
Setup conflgured for emulate or
monitor mode.

extern volatife const unslgned char m_call_ref_tlag 0 origination side
1 destinatlon slde

Line Setup configured for
emulate or monltor mode.

extern volatlle const unsigned char m_message_type_defined 0 Actual value recelved Is not a
deflned value for a LAPD
message type.

1 Actual value recelved Is one of
the followlng valld values for a
LAPD message type:

t alerting

2 call proceeding
5 setup

7 connect
d/13 setup ack
f/15 connect ack
20/32 user Info
21/33 suspend rej
22/34 resume rej
25737 suspend
26/38 resums
2d/45 suspend ack
2e/46 resume ack
40/64 detach
45/69 disconnect
48/72 detach ack
4d/77 release
5a/90 release complete
60/96 cancel
682/98 facillty
64/100 register
68/104 cancel ack
6a/106 faciity ack
Ge/108 register ack

(m_message_type_defined continued on next page)
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Table 81-1 (continued)

Type Variable Vaiue {hex/decimal) Meaning -
{m_message_type_defined continued) 70/112 cancel re|
727114 facllity re|
74/1186 register rej
79/121 congestion control
7b/123 info
7d/125 status

I;
extern volatite const unsigned char

extern volatlle const unsigned char

extern volatite const unsigned char

extern volatile const unsigned char *

extern volatile const unsigned char *

extern unsigned char

extern unsigned char

m_message_type 00-ff/0-2565
m_call_ref_len 0-15
m_Info_eloement_len
m_ptr_to_call_ref
m_ptr_to_Info_selement
13_enhance 0

1

4

5

8

g

12/18
I3_suppress 0

Line Setup configured for
emulate or monltor mode.

Actual value of the
message-type byte. Line Setup
configured for emulate or
monlter mode.

Length of the call-reference
value fleld. Line Sstup
configured for emulate or
monltor mode.

Length of information element
fleld. The total Includes all
information elements. Llne
Setup configured for emulate or
monitor mode.

Pointer to the call-reference
value fleld. Begins at the flrst
byte, contalning the call
reference length. Line Setup
configured for emulate or
monitor moda.

Polnter to the Information
element fleld, Begins at the
first byte after the
message-type byte. Line Setup
configured for emulate or
monitor mode.

normal
reverse

low

reverse low
blink

reverse blink
blink low

Line Setup conflgured for
emulate or monltor mode.
off
on

Line Setup conflgured for
emulate or monltor mode.
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(B)

(C)

Status Variables

Status variables are those in Table 81-1 that do not include event in the Type
column. Their associated event variables guarantee that they are updated and
tested.

The softkey-generated condition for DTE Info frames is DTE INFO. The C
version of the same condition should look like this:

CONDITIONS:

{
die_packet && (m_message_type == 0x7b)

} \

1. Packet characteristics. All status variables in Table 81-1 containing an m_
prefix are valid in either emulate or monitor mode: m_packet_bcc_type,
m_prot_disc, m_call_ref_len, m_call_ref_flag, m_message_type,
m_message_type_defined, and m_info_element_len.

2. Pointers. Two pointers provide access to variable-length fields.
m_ptr_to_call_ref is the pointer to the call-reference field.
m_ptr_to_info_element is the pointer to the information-element field.

Controlling Protocol Trace Display

To enhance or suppress particular packets on the Layer 3 Protocol Trace screen
in emulate or monitor mode, assign a coded value to /3_enhance or I3_suppress.
The values are listed in Table 81-1. To assign a value to either of these
variables, place the statement in an ACTIONS block. For example, display
Suspend messages in reverse—video and suppress display of Status messages:

CONDITIONS: DTE SUSPEND
ACTIONS:
{

i3_enhance = I;

)
CONDITIONS: DTE STATUS

ACTIONS:

{
13_suppress = I;

)

Check the value of these display—control variables in a CONDITIONS block

CONDITIONS: DTE INFO
{

13_enhance == 1

}
ACTIONS:

{

13_enhance = 0;

}
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or an ACTIONS block:

CONDITIONS: DTE INFO
ACTIONS:
{
if(I13_enhance == })
i3 _enhance = 0;

}

81.3 Routines

JuL '90

There are no routines associated exclusively with Q.931,
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82 SS#7 Layer 2 Library

When the SS#7 Layer 2 package is loaded in via the Layer Setup screen, most of the
following external variables become available for use by the programmer. Their use on the
Protocol Spreadsheet is not limited to any particular layer, though normally they belong at
Layer 2.

The SS#7 Layer 1 variables shown in Table 82-2 are accessible only when the Layer 1
$57_CMPRESN package is loaded in via the Layer Setup screen. They do not have related
spreadsheet tokens. These Layer 1 variables are included in this section since they are
associated with the Layer 2 event variables in Table 82-1.

The Layer 2 variables approximate S5#7 Layer 2 spreadsheet-generated conditions and
actions. Refer to Section 45 for more detailed explanations of the purposes of specific
conditions and actions. Sometimes the name of the variable is sufficient for identifying its
related spreadsheet token. When this is not the case, the information is provided below.

82.1 Structures

There are no extern structures associated exclusively with SS#7.

82.2 Variables

The variables discussed below apply when the Line Setup menu shows either emulate
or monitor mode. Emulate mode, however, is not supported by emulate-only
conditions and actions on the Protocol Spreadsheet.

(A) Monitoring Events

SS#7 Layer 2 events include frames detected, good or bad BCC's, and aborts.
All event variables in Table 82-1 containing a dte_ or dce_ prefix are valid in
either emulate or monitor mode. These event variables are dre_frame,
dce_frame, dte_good_bcc, dce_good_bcc, dte_bad_bcec, dee_bad_bcc, dte_abort,
dce_abort.

You can use both dte and dce variables relating to the same event in one
conditions block. Suppose you want to count all bad BCC's from either side of
the line. Enter the following CONDITIONS/ACTIONS block:
CONDITIONS:
{

dte_bad_bcc || dee_bad_bec

}
ACTIONS: COUNTER bad_bce INC
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Table 82-1
SS#7 Layer 2 Variables

Type

Variable Value (hex/decimal) Meaning

extern event

extern event

axtern event

extern avent

extern event

extern event

extern event

extern eavent

extern volatile const unslgned char

extern volatlle const unsigned char

extern volatile const unsigned char

82-2

dte_frame

dece_frame

dte_good_bhce

dee_good beo

dte_bad_bcc
dce_bad bce
dte_abort
dce_abort
rn_unit_type 1
2
3
m_blb 0
non-zero
m_fib 0

'y

True when a non-suppressed
DTE frame Is detected. Line
Setup conftgured for emulate or
monitor mode,

True when a non-suppressed
DCE frame Is detected. Line
Setup conflgured for emulate or
monltoer mode.

True when a non-suppressed
good BCC Is calculated for a
DTE frame. Line Setup
conflgured for emulate or
monttor mode.

True when a non-suppressed
good BCC Is calculated for a
DCE frame, Line Setup
configured for ermulate or
rmonitor mode.

True when a bad BCC Is
calculated for a DTE frame.
Lina Setup configured for
emulate or monitor moda,

"True when a bad BCC Is

calculated for a DCE frame.
Line Setup conflgured for
emulate or monltor mode.

True when an abort is detectad
for a DTE frame. Line Setup
conflgured faor amulate or
monlter mode.

True when an abort |s detected
for a DCE frame. Llne Seotup
conflgured for emulate or
monltor mode,

Flll-in Signal Unlt {(Fl)
Link Status Signal Unit (LSU)
Message Signal Unit (MSU)

Line Setup conflgured for
emulate or monltor mode.

0

1
Line Setup conflgured for
emulate or monltor mede.
0
1

Line Setup conflgured for
emulate or monitor mods.
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Table 82-1 {continued)

Type

Variable Value (hex/decimal) Meaning

extern volatlle const unsigned char m_li

extern volatile const unsigned char m_so0

extern volatile const unsigned char m_frame_bce_type

extern unslgned char

extern unsigned char

1] Fl

1-2 LSU

3-3f163 MSU
Line Setup configured for
emulate or moniter mode.

out of allgnment
normal
emergency

out of service
processor out
busy

Line Sstup conflgured for
emulate or monltor mode.

Noawrn =0

good bee
bad bcc
abort

Line Setup configured for
emulate or monltor mods,

WA -

I12_enhance 0 normal

1 reverse

4 low

5 reverse low
8 " bllnk

9 reverse blink
1

2/18 blink low

Line Setup conflgured for
emulate or monltor mode.

I2_suppress 0 off
’ 1 on

Line Setup configured for

emulate or monitor mode.

JUL '90

When the user selects DTE or DCE on the first rack of softkeys for Layer 2
conditions, a second rack appears from which he must select a particular frame
type. A DTE FILL_IN condition, for example, when transtated, includes two C
variables, one event variable and one status variable:

{
dte_frame && (m_unit_type == 1}

}

The C programmer does not need to specify a frame type. To include ail
frames in a condition, use the event variable only:

CONDITIONS:

{
dte_frame

)
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(B) Status Variables

Status variables are those in Table 82-1 that do not include event in the Type
column. Their associated event variables guarantee that they are updated and
tested.

The softkey—generated condition for DTE Busy Link Status Signal Unit is DTE
STATUS= B. The C version of the same condition should look like this:

CONDITIONS:

{
die_frame && (m_unit_type == 2) && (m_so0 == 5)

}

Status variables in Table 82-1 containing an m_ prefix are valid in either emulate
or monitor mode: m_unit_type, m_bib, m_fib, m_{i, m_so0, and
m_frame_bcc_type.

The Layer 1 variables listed in Table 82-2 are also status variables, valid in
either emulate or monitor mode. Any of the Layer 2 event variables in
Table 82-1 puarantee that they are updated and tested.

NOTE: The SS#7 Layer 1 variables are updated frequently. If
you want to track these variables for statistical purposes, we
recommend that you copy their values into temporary variables.

(C) Controlling Protocol Trace Display

To enhance or suppress particular frames on the Layer 2 Protocol Trace screen
in emulate or monitor mode, assign a coded value to /2_enhance or [2_suppress.
The values are listed in Table 82-1. To assign a value to either of these
variables, place the statement in an ACTIONS block. For example, display only
Link Signal Units. Of these, display Emergency LSU’s in reverse~video.

CONDITIONS:

{
dre_frame && (m_unit_type 1= 2)

}
ACTIONS:
{
12 _suppress = I;
)
CONDITIONS:

{

}
ACTIONS:

{

{2_enhance = I;

}

dte_frame && (m_unit_type == 2) &d& (m_so00 == 2)
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Table 82-2

SS#7 Layer 1 Varlables

Type

Variable

Value (hex/decimal}

Meaning

extern unsigned short

extern unsigned short

extern unsigned short

extern unsigned short

dte_frames_suppressed

dce_frames_suppressed

dte_flags

dce_flags

Number of OTE Fill-In or Link
Status Signal Units suppressed
since the last non-suppressed
frame, Llne Setup configured
for emulate or monitor mode.

Number of DCE Flll-In or Link
Status Slgnal Units suppressed
since the last non-suppressed
frame. Llne Setup configured
for emulate or menlter mode.

Number of DTE flags received
since the last non-suppressed
frame. Llne Setup conflgured
for emulate or monitor mods.

Number of DCE flags recelved
since the last non-suppressed
frame. Llne Setup conflgured
for emulate or monitor mode.

Check the value of these display-contro] variables in a CONDITIONS block

CONDITIONS:
{

die_frame &d (m_unit_type == 2) && (m_so0 == 2) && (12_enhance == 0)

}
ACTIONS:
{

12_enhance = I;

}
or an ACTIONS block:

CONDITIONS:
{

}
ACTIONS:

{
if(12_enhance == 0)
{2_enhance = I;

}

dte_frame && (m_unit_type == 2) && (m_so0 == 2)

82.3 Routines

There are no routines associated exclusively with SS#7.

JuL '80
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83 SS#7 Layer 3 Library

When the SS#7 Layer 3 package is loaded in via the Layer Setup screen, the following
external variables become available for use by the programmer. Their use on the Protocol
Spreadsheet is not limited to any particular layer, though normally they belong at Layer 3.

The variables approximate SS#7 Layer 3 spreadsheet-generated conditions and actions. Refer
to Section 46 for more detailed explanations of the purposes of specific conditions and

actions.

Sometimes the name of the variable is sufficient for identifying its related spreadsheet

token. When this is not the case, the information is provided below.

83.1

83.2

JUL 'S0

Structures

There are no extern structures associated exclusively with SS#7.

Variables

The variables discussed below apply when the Line Setup menu shows either emulate
or monitor mode. Emulate mode, however, is not supported by emulate-only
conditions and actions on the Protocol Spreadsheet,

(A) Monitoring Events

SS#7 Layer 3 event variables detect Message Signal Units on either side of the
line. See Table 83-1. They are valid in either emulate or monitor mode. The
event variables are dte_packet and dce_packet.

When the user selects DTE or DCE on the first rack of softkeys for Layer 3
conditions, a second rack appears from which he must select a particular MSU
type. A DTE NETM condition, for example, when translated, includes two C
variables, one event variable and one status variable:

{
dte_packet && (m_sio si == 0)

}

As a C programmer, you do not have to specify an MSU type. To include all
DTE Message Signal Units in a condition, use the event variable only:

CONDITIONS:

{
dte_packet

}
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Table 83-1
S5#7 Layer 3 Variables

Type Variable Value (hex/decimal) Meaning

extern event dce_packet True when a DCE packet [s
detected. Line Setup
configured for emulate or
monitor mode.

extern event dte_packset True when a DTE packet Is
detected, Line Setup
conflgured for ernulate or
monitor mode.

extern volatite const unslgned char m_slo_nl 0 International 0
40/64 International 1
80/128 natlonal 0
c0/192 natfonal 1

Line Setup conflgured fer
emulate or monitor mode.

extern volatlle gonst unsigned char m_slo_prlority 0 priority=0
10/16 priocrity=1
20/32 priority=2
30/48 priority=3

Line Setup configured for
amulate or monltor mode.

User Part: -

1
~

extern volatile const unsigned char m_slo_sl

netm
ntr
nts
sccp
tup
Isdn
dup0
dupi

~NONEBELON=C <

8-f18-15 spare
Line Setup conflgured for
emulate or moniltor mede.

extern volatile const unsigned char m_code_type Test headers: ¥
{high 4 bits not defined)

Itm
ita

N =

(m_code_type continued on next page)

+ The high four bits in test headers are not deflned. To check the value of m_code_type for test headers, and
m_code_type with 0x0f:

header = m_code_type & OxO0f;

For LTM's, headsr equals 1; for LTA's, header equals 2.
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Table 83-1 (continued)

Type Variable Value (hex/decimal) Meaning
(m_code_type continued) SCCP headers:
1 cr
2 cc
3 cref
4 risd
5 rle
6 dt1
7 dt2
8 ak
9 udt
a/10 udts
b/11 ed
/12 ea
d/13 rsr
‘o/14 rso
f/15 err
10/16 it
NETM headers:
11/17 coo
12/18 aco
13/19 rot
14720 tfp
15721 rsp {US format only}
15721 rst (CCITT format only)
16/22 fin
18/24 dlc
21/33 coa
22/34 oca
23/35 tfc
24/36 tep (US format only)
25/37 rsr (US format only)
25737 rst (CCITT format only, national
optlon)
26/38 {un
28/40 css
34/52 tfr
35/53 rep (US format only)
36/64 lla
38/56 cns
44/68 ter {(US format only}
45/69 rer (US format oniy)
46/70 lua
48/72 cnp
51/81 cbd
54/84 tfa
56/86 iid
61/96 cba
64/100 tea (US format only)
66/102 Ifu
767118 1}
86/134 i

JUL '90

(m_code_type continued on next page)
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Table 83-1 (continued)

Type Variable Value (hex/decimal) Meaning

{m_code_type continued) JUP headers:
6 anu
10 reserved
1117 fam
12/18 gsm
13719 grq
14/20 acm
15/21 sec
16/22 anc
17/23 rlg
18/24 mgb
19/25 ctm
21/33 jal
24/36 chg
25/37 cgc
26/38 ann
27/39 blo
28/40 mba
29/41 opm
31/4%9 sam
32/50 cot
35/53 nnc
36/54 chk
37/55 bla
38/56 mgu
39/57 cpa
41/65 sao
42/66 ccf
45/69 ad|
46/70 cif
47/71 ubl
48/72 mua
49/73 csv
55/85 cfl
56/86 ran
57/87 uba
58/88 hgb
59/89 cvm
65/101 ssh
66/102 fot
67/103 cer
68/104 hba
69/105 crm
75117 unn
76/118 col
77119 rsc
78/120 hgu
791121 cll
85/133 los
88/136 hua

(m_code_type continued on next page)
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Table 83-1 (continued)

Type

Variable Value (hex/decimal) Meaning

{m_code_type continued)

JUL '90

95/149
98/152
a5/165
- aBg/168
b5/181
b8/184
c5/197
cB8/200
d8s216
ef/232
t5/245
t6/246

WD LN —-

a/10
b/11
d/12
o/14
/15
10/16
11/17
12/18
13419
14720
15721
16/22
17/23
18/24
19/25
1a/26
1b/27
1c/28
1d/29
18/30
11/31
20/32
21733
22734
23735
25737
26/38
27/39
28/40
29/41

(TUP headers continued)

sst
ars
acb
gra
dpn
sgb
mpr
sba
sgu
sua
eum
eam

ISDN headers:

{am
sam
Inr
Inf
cot
acm
fot
anm
ubm
rel
pau
res
risd
ric
ccr
rse
blo
ubl
bla
uba
ars
cgb
cgu
cgba
cgua
cmr
cme
rcm
far
faa
ir]
fad
fal
osvr
c8vsS
drs
pam
gra

Line Setup conffgured for
emulate or monltor mode.
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Table 83-1 (continued)

Typs Variable Value {hex/decimal) Meaning
extern volatlle unslgned leng m_labeal_dpc o-311r!
0-16383 CCITT format (2 bytes)
O-rtetil

0-16777215 ANSI format {3 bytes)

Line Setup configured for
emulate or monltor mode.

extern volatlle unsigned long m_label-ope o3/t '
0-16383 CCITT format {2 bytes)
-1l
0-16777215 ANSI format (3 bytes)

Line Setup configured for
emulate or monltor mode.

extern volatlle const unsigned char m_label_sls 0-ft0-15 CCITT format
T 0-110-31 ANS| format

Line Setup conflgured for
emulate or monitor mode,

extern volatfle unsigned short m_cle 0-1ft10-4095 TUP MSUs
O-fIf110-65535 1SDN MSUs

Line Setup conflgured for
emulate or monltor mode.

extern unsigned char 13_enhance 0 normal

1 reverse

4 low

5 reverse low
a blink

9 reverse blink
1

2/18 blink low

Line Setup configured for
emulate or monltor mode.

extern unsigned char 13_suppress 0 off
1 on

Line Setup configured for
emulate or monltor mode.

(B) Status Variables

Status variables are those in Table 83-1 that do not include event in the Type
column. Their associated event variables guarantee that they are updated and
- tested.

The softkey—generated condition for NETM Message Signal Units on the DTE
side of the line is DTE NETM, The C version of the same condition should look
like this:

CONDITIONS:

{
dte_packet && (m_sio_si == 0)

)
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(C)

Most status variables in Table 83-1 contain an m_ prefix: m_sic_ni,
m_sio_priority, m_sio_si, m_code_type, m_label_dpc, m_label_opc, m_label_sis,
and m_cic.

Controlling Protocol Trace Display

To enhance or suppress particular packets on the Layer 3 Protocol Trace screen
in emulate or monitor mode, assign a coded value to I3_enhance or {3_suppress.
The values are listed in Table 83-1. To assign a value to either of these
variables, place the statement in an ACTIONS block. For example, display only
messages with NETM headers. Of these, display Transfer Restricted headers in
reverse~video.

CONDITIONS:

{
dte_packet && (m_sio_si [= 0)

)

ACTIONS:
{

13_suppress = I;

}
CONDITIONS:

{
dte_packet &d& (m_sio_si == 0) && (m_code_type == 0x34)

}
ACTIONS:
{

13_enhance = 1;

)

Check the value of these display—~control variables in a CONDITIONS block

CONDITIONS:

{
dte_packet && (m_sio_si 1= 0) &d& ({2_suppress == 0)

}
ACTIONS:

{
12_suppress = I;

)

or an ACTIONS block:

CONDITIONS:

{
dte_packet && (m_sio_si I= 0)

}
ACTIONS:

{
if(12_suppress == 0)
12_suppress = 4;
)
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83.3 Routines

There are no routines associated exclusively with SS#7.
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