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LIMITED USE LICENSE AGREEMENT

Sangoma Technologies I nc. providesthe computer software program contained on the medium in thispackage (hereinafter called the Program) and
licensesitsuse.

THE LICENSEE SHOULD CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS BEFORE ATTEMPTING TO USE
THISPRODUCT. INSERTION OF ANY OF THE DISKETTESIN THISPACKAGE INTO ANY MACHINE INDICATESTHE
LICENSEE'SACCEPTANCE OF THESE TERMSAND CONDITIONS. IF THE LICENSEE DOESNOT AGREE WITH THE TERMS
AND CONDITIONS, THE LICENSEE SHOULD PROMPTLY RETURN THE PACKAGE WITHIN 15 DAYSUNUSED AND
UNCOPIED IN ANY WAY SHAPE OR FORM, AND MONIESWILL BE REFUNDED.

LICENSE:

a  Thepurchaser of thislicense (hereinafter called the Licensee) isgranted apersonal, non-exclusive license to use the Program in accordance with
thetermsand conditions set out in thisagreement.

b.  TheProgram may be used only on asingle computer per license granted.

c.  TheLicenseeand the Licensee's agents and employees shdl protect the confidentiality of the Program and shall not distribute or make available
the Program or documentation to any third party.

d.  TheLicensee may copy the programsinto machine readable or printed form for backup or modification purposesonly in support of the
Licensee'suse on asingle machine. The Licensee must reproduce and include the copyright notice on any copy, modification or portion merged
into another program.

e.  Any portion of the Program merged into or used in conjunction with another program will continue to be subject to the terms and conditions of
thisagreement.

f.  TheLicensee may not assign or transfer the license or the program to any third party without the expressprior consent of Sangoma Technologies
Inc.

0. Thelicensee acknowledgesthat thislicense isonly alimited license to use the Program and documentation, and that Sangoma Technologies Inc.
retainsfull titleto the program and documentation.

h.  TheLicensee shdl not use, copy, modify or transfer the Program or documentation or any copy, modification or merged portion, in whole or in
part, except asexpressy provided for in thislicense. If the Licensee transfers possession of any copy, modification or merged portion of the
program to athird party, the license isautomatically terminated under thisagreement.

TERM:

Thelicenseiseffective until terminated. The licensee may terminate the license at any time by destroying the Program together with all copies,
modificationsand merged portion in any form. The Licensee agreesupon such termination to destroy the Program together with all copies,
modificationsand merged portion in any form.

LIMITED WARRANTY:

The Program isprovided "asis' without warranty of any kind, either expressed or implied, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpose. The entire risk asto the performance of the Program iswith the Licensee. Should the Program
prove defective, the Licensee (and not Sangoma Technologies Inc. or an authorized dealer) shal assume the entire cost of all necessary servicing, or
correction. However, Sangoma Technologies Inc. warrants the diskettes on which the Program isfurnished will be free of defectsin materials or
workmanship under normal usefor aperiod of 90 daysfrom the date of delivery to the Licensee. In no event will Sangoma Technologies Inc. beliable
for any damages, including incidental or consequential damages arising out of the use or inability to use the Program, even if Sangoma Technologies
Inc. or an authorized dealer have been advised of the possibility

of such damages, or for any claim by any other party.

The Licensee acknowledges that the Licensee hasread thisagreement, understandsit, and agreesto be bound by itstermsand conditions. The Licensee

further agreesthat it isthe complete and exclusive statement of the agreement between the parties and supersedes any proposal or prior agreement, oral
or written, and any other communications between the partiesrelating to the subject matter of this agreement.
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1. Introduction

The Sangoma S502 SDLA card isa genera co-processor communication adapter capableo
supporting any RS232 based communication protocol autonomously, and providing informéti
transfer into PC workspace. V.35 and X.21 interfaces are available.

This manual describes the programming interface to the Binary Synchronous Communications
(BSC) protocol code onthe SDLA card. Code supportisprovided for both point-to-point and

multipoint (3270) operation. Both primary and secondary modes of operation are supported for
each protocol.

1.1 Supported BSC Features

The BSC code handles all aspects of the protocal, including appropriateformatting of text block
frames. Thefollowing summarizesthe major aspects of BSC that are supported.

EBCDIC and ASCII transmiss on codes.

. Framing format flexibility with a configurable number of preceding SYN and trailing PAD
characters. Recelver can synchronize on one SYN character for locating sart of frame.

. Congtant RTS or switched CTS/RTS operation.

. User-provided heading blocks.

. Transparent text mode.

. Limited conversational mode.

. Switched-network (dial-up) operation (point-to-point).

. Generd or specific polling modes (multipoint).

. Large number of tunable retry counters and timersto adjust the behavior of the station.

1.2 Conventions Used in this Manual
Programming conventions used are as follows:

Variables described with an Ox prefix, or an H suffix are hexadecimd values. All other
variables are decimdl.

For bit mapping, theleast significant (low) bit is denoted asbi 0.
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2. Hardware

2.1 General

Sangomasupports BSC on both the S502 v 3.0 and the S502E short card.

2.2 S502v

3.0

The Sangoma S502 v 3.0 SDL A adapter iscompatiblewith an ISA or Microchannel bus. The
hardware configuration isas follows:

POST setup for MCA version:

Copy the .ADF file provided with your software onto the setup disk for your MCA machine. Use
the automatic setup. Usethe address 360 (default) unlessit clashes with one of the other cardsin

the machine.

Clock speed:

Thisisfactory set by Jumper JP3 on thelSA card and JP1 on the MCA card. Do not change
without consulting your Sangoma deder.

I/O port address:

Thisis set by Jumpers JP1 and JP2 on the | SA card.

JP1 JP2 Selection
Jumpered Jumpered IO Address 250-252
(Hex)
Not Jumpered O Address 300-302
Jumpered (Hex)
Jumpered Not O Address 350-352
Jumpered (Hex)
Not Not |O Address 360-362
Jumpered Jumpered (Hex)*

T Factory defaullt.

Memory sharing:
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Thisis set by software writing to the appropriate ports.
Cable pinouts

RS232

=
H*

Function
D
RxD
GND
RTS
CTS
DTR
DSR
DCD
TxC
RxC
BxC 24 (Onboard clock source)
Power(+12v)

P RPRPOONOORNWN

[y
o

2.3 S503

Thisisashort 4 layer card, compatible with the ISA bus and it supports hardware interrupts as
well as operating in a passve polled mode. The RS232 or V.35/X.21 interface is jumper
selectable.

I/O port address:

Thisis set by Jumper JP3.

. . . /O Address
Pins5-6 | Pins3-4 | Pins1-2 Selection
Not Jumpered Jumpered 250-252 (Hex)

Jumpered

Jumpered Jumpered Jumpered 254-256 (Hex)

Not Jumpered Not 300-302 (Hex)

Jumpered Jumpered

Jumpered Jumpered Not 304-306 (Hex)
Jumpered
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. . . I/O Address
Pins5-6 | Pins3-4 | Pins1-2 Selection
Not Not Jumpered 350-352 (Hex)
Jumpered Jumpered
Jumpered Not Jumpered 354-356 (Hex)
Jumpered
Not Not Not 360-362 (Hex)"
Jumpered Jumpered Jumpered
Jumpered Not Not 364-366 (Hex)
Jumpered Jumpered
T Factory defaullt.
IRQ Selection
The optiona IRQ isset using JP2.
Pins1- | Pins3- | Pins5- | Pins7- | Pins9- | Selectio
2 4 6 8 10 n
In Out Out Out Out IRQ 2
Out In Out Out Out IRQ3
Out Out In Out Out IRQ4
Out Out Out In Out IRQ5
Out Out Out Out In IRQ7'
T Factory defaullt.
Interface Level Selection
Thisis set by Jumper JP3.
Pins 9-10 Interface L evel
Jumpered RS-232
Not Jumpered V.35
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Cable pinouts
RS232

Function
TxD
RxD
GND
RTS
CTS
DTR
DSR
DCD
TxC
RxC
BxC

V.35/X.21

in#

in #

A ~NWNT

= 00 O N Ol

17
24 (On board clock source)

Function

RTS

CTS

DSR

GND

DCD

TXA

TxB

RXxA

RxB

Tx Clock A

DTR (V10signd)

DTRA (V11 signa)

DTRB (V11 signd)

Tx Clock B

RI

Rx Clock A

Rx Clock B

Aux. Clock A (On board clock source)
Aux. Clock B (On board clock source)
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3. Software

3.1 BLOAD.EXE
BLOAD.EXE loadsthe BSC code onto the adapter, and has the following command line syntax:
bload [-cCODEFILE] [- CONFIGFILE]

where:
CODEFILE The name of the file containing the codefor BSC, e.g. BSC.502for Point-to-
Point, or BSCMP.502 for M ultipoint.

CONFIGFILE The name of the file containing configuration information. See the secti
Configuration Parameters.

The default name for CODEFILE isBSC.502. The default namefor CONFIGFILE is
BSC.SDL.

3.2 BSC.502/BSCMP.502

Thisisthe BSC support code which isloaded onto the card and establishes thelink. They are
NOT MS-DOS executable programs. BSC.502 is the Point-to-Point code, and BSCMP.502 is
the M ultipoint code.

3.3 BTEST.EXE

BTEST .EXE isapowerful testing tool, and has thefollowing command line syntax:
btest [- MEM] [-pPORT] [-b]

where:

MEM is the memory location where the BSC code was loaded inthe format QR. Q
refersto the segment:

Vaueof Q@  Segment
0xA000
0xC000
0xDO000
0xE000

moo >
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R refersto the window, identicd to themem_window value as describedin the
Configuration Parameters section. An example memory specificationis -md2,
when the code was|oaded in segment 0xD00O window number 2 (or
0xD000:0x2000).

PORT is the base port address: 250, 300, 350, or 360.

The -b option specifies the use of black and white only for the choice of coloursin the progra
display.

Example: btest -md2 -p250 -b
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4. The Programmer's Interface

4.1 Using the Shared Memory Interface to BSC

The SDLA cardis operated by reading and writing bytes and structures from and to postionsin
the shared memory window. The szeof thewindow is8192 bytes, and it may be set to access
any particular 8k segment on the board. Theloader sets thewindow to the appropriate one for
interfacing with the user, and al memory addressesin this manual are relative to the start of this
window. It will not be necessary to change the shared memory window once the code is loaded.

Reading and writing blocks of memory is required for sending and recelving data, for example.
However, it isalso necessary to issue commands to the board, and wait for aresponse. A specia
control block structure exists for issuing commands and for returning error codes. The structure
isread from and written to the shared memory window directly by the user gpplication. The
operation isstarted once dl required structure elements arefilled and a specia OP_FLAG byteis
set to 0x01. The operation is completed by the board when thisbyte isreset to 0x00.

4.2 Shared Memory Control Block Structure

The control block structure is used to interface between the user application and the BSC code on
the board, and it starts at the relative address 0x1000.

Off- | Lgt
set h

OP FLAG |[OOH |1 A flag set by the user (to
0x01) to inform the SDLA
processor that a
COMMAND is pending.
Thisflagisinturnreset (to
0x00) by the processor when
the COMMAND has been

Parameter Remarks

completed.
COMMAN |[O1H |1 Command code.
D
BUFFER_ | 02H |2 Length of the data buffer
LENGTH associated with this call.
RETURN_ | 04H (1 Result of the previous
CODE command.
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MISC TX_ |O5H (1 Options set when sending
RX_BITS and receiving text data.
HEADING_|06H |2 Length of heading data
LENGTH included intext data.
NOTIFY O8H |2 Bits set toindicate events
that took place sincethe las
command cal. ResettoOb
the SDLA after each call.
Multipoint | OAH | 6 Fields reserved for use by
Fields Multipoint BSC code.
DATA 10H | 400 | Thisisthetransfer areafor
0 passng data to and from the

application level.

Multipoint-Specific Fieldsin Control Block Structure

Off- | Lgt
Parameter =t h Remarks
STATION OAH |1 Station number associated
with this command.
POLL OBH |1 Poll address associated with
ADDRESS this command.
SELECT_ |[OCH |1 Select address associated
ADDRESS with this command.
DEVICE_ |ODH |1 Device address associated
ADDRESS with this command.
NOTIFY _ OEH |1 Extended information
EXTENDE pertaining to events setin
D NOTIFY field. Reset to
OxFF by the SDLA after
eachcall.
RESERVE |OFH |1 Reserved.
D
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5.

COMMAND Codes

The valid commands are:

5.1 Common Operational Commands

0x00
0x01
0x02
0x03
0x06
0x0D
OxOE
OxOF
0x10
Ox11
0x12
0x30

5.2

0x07
0x08
0x09
Ox0A
0x0B
0x0C

5.3

0x04
0x05

5.4

0x20
0x21
0x22
0x23
0x24
0x25

BSC_READ

BSC_WRITE

OPEN_LINK

CLOSE_LINK

LINK_STATUS
FLUSH_BSC_TEXT BUFFERS
SET_CONFIGURATION
READ_CONFIGURATION
SET_MODEM_STATUS
READ_MODEM_STATUS
READ CODE_VERSION
READ_STATE_DIAGNOSTICS

Common Statistics Commands

READ OPERATIONAL_STATISTICS
FLUSH_OPERATIONAL_STATISTICS
READ _COMMS_ERROR_STATISTICS
FLUSH_COMMS _ERROR_STATISTICS
READ BSC_ERROR_STATISTICS
FLUSH_BSC_ERROR_STATISTICS

Additional Point-to-Point Commands

CAM_WRITE
CAM_READ

Additional Multipoint Commands

ADD_STATION

DELETE_STATION
DELETE_ALL_STATIONS
LIST_STATIONS
SET_GENERAL_OR_SPECIFIC_POLL
SET_STATION_STATUS
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5.5 BSC_READ (0x00)

This command reads a text framefrom the receive buffer queue.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

STATION:  Multipoint Only
Station number associated with read request.
Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.

0x01 No dataisavailableto read.
0x04 Thelink iscurrently closed.

0x05 Point-to-Point Only

Link iscurrently in circuit assurance mode.

0x07 Multipoint Only
Specified station is not configured.

Valid if RETURN_CODE is 0x00:

BUFFER_
LENGTH:  Set to tota length of heading and text data.

HEADING _
LENGTH: Set to length of heading data.

MISC TX
RX_BITS: BitO: Set if text data istransparent
Bits2,1: 00 - ETX ended thisblock.
01 - ETB ended this block.
10 - ITB ended thisblock.
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Bit 4: Seti Multipoint Primary if the first two bytes of text were
assumed to be poll and device address, and were removed.
Bits7,6,5,3: Reserved or not relevant

DATA: The decoded heading and text data, without framing characters such as SYN,
PAD, BCC, or extraDLEs. Thefirst HEADING_LENGTH byteswere located in
the heading section of theframe, and thefollowing (BUFFER_LENGTH-
HEADING_LENGTH) text bytes were located after STX.

On Multipoint Primary, thefirst two bytes are assumed to bepoll address and

device address, which are removed before passng theframe to the gpplication
using this command.
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5.6 BSC_WRITE (0x01)

This command writes atext frame to the transmit buffer queue.

Notethat if ITB or ETB blocks are sent, and the configured TTD timer expires, TTD will be sen
for the configured number of times until either an ETX block is sent, or the maximum number o
TTD framesis reached inwhich casean early EOT is sent.

Although ITB is supported, its use may have unpredictableresults due to thelimited buffering
capacity, in conjunction with the inability to NAK it when buffers are full until a subsequent ETB
or ETX isreceived. ITB istherefore not recommended unless absolutely necessary.

Control Block valuesto be set on entry:

BUFFER_
LENGTH:  Set to tota length of heading and text data.

HEADING _
LENGTH: Set to length of heading data.

MISC_TX_
RX_BITS: BitO: Set if text data istransparent
Bits 2,1: 00 - End thisblock with ETX.
01 - End thisblock with ETB.
10 - End thisblock with I TB.
Bit 4
Seti Multipoint Secondary if the text frame isto be preformatted to include the
poll and device addressesin the text. If not set, theframe will be reformatted to
include them if necessary during datatransfer. If set, but the addresses must no
be included at the time of data transfer, theframe will be reformatted to remove
them. Itisgenerdly recommended that Bit 4 be set for thefirg logica block o
the message, and reset for thefollowing blocks up to andincluding the ETX-
terminated block. Assuming the entire message istransmitted in onepo
sequence, thismethod will maximize average throughput.

STATION:  Multipoint Only
Station number associated with write request.

DATA: The raw heading and text data, without framing characters such as SYN, PAD,
BCC, or extraDLEs. Thefirst HEADING_LENGTH byteswill be located in the
heading section of theframe, and thefollowing (BUFFER_LENGTH-
HEADING_LENGTH) text byteswill be located after STX.
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On Multipoint Secondary, the poll and device address associated with STATION
will be inserted infront of thetext data automaticaly when necessary. The user
must not pass these bytes as part of the data.

Control Block values set on return:

RETURN_
CODE: 0x00 The frame has been queued for trangmission.

0x02 Thetransmit buffer isfull. Increase transmit queuesize or reduce the
transmisson rate.

0x03 Theframeistoolong to bestoredinatransmit buffer after formatting.
0x04 Thelink iscurrently closed.

0x05 Point-to-Point Only
Link is currently in circuit assurance mode.

0x06 Multipoint Only
Specified stationis not active.

0x07 Multipoint Only
Specified station is not configured.
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5.7 OPEN_LINK (0x02)

This command raises DTR and enablesthe receiver. If operating in constant RTS mode, RTSis
also raised. Seeprotocol_optionsl for Point-to-Point if changing DTR/RTS is not desirable.

If dial-up operation has been configured with Point-to-Point, the link will enter circuit assurance

mode (CAM).

Control Block valuesto be set on entry:
BUFFER _

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN _

CODE: 0x00 The action was performed successfully.

0x01 Thelink has aready been opened.
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5.8 CLOSE_LINK (0x03)

Thiscommand drops DTR and RTS, disables the receiver, and flushes the transmit and receive
buffers. Seeprotocol_optionsl for Point-to-Point if changing DTR/RTS is not desirable.

Control Block valuesto be set on entry:
BUFFER _

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN _

CODE: 0x00 The action was performed successfully.

0x03 Thelink has already been closed.
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5.9 CAM_WRITE (0x04)
(Point-to-Point Only)

Thiscommand is used to send a circuit assurance message.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:

MISC_TX_
RX_BITS:

DATA:

Set to length of ID sequence (2 to 15), or O if none.

Set to type of circuit assurance message to send:

0x01:
0x02:
0x03:
0x04:
0x05:
0x06:

| AM/WRU
(ID) ACKO
(ID) N

WACK
CONNECT
DISCONNECT

| dentification sequenceif applicable.

Control Block values set on return:

RETURN_
CODE:

0x00

0x01

0x02

0x03

0x04

0x06

The action was performed successfully.

Not in circuit assurance mode.

Circuit assurance message transmit buffer isfull.

Dial-up operation has not been configured.
Thelink is currently closed.

| dentification sequenceis too long.

BSC FOR SANGOVA CARDS



5.10 CAM_READ (0x05)
(Point-to-Point Only)

Thiscommand is used to read acircuit assurance message. Thereisonly one receive buffer for
these messages. If it isfull when another message is received, the newer one is stored and the
older oneisdiscarded.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.

0x01 No circuit assurance messages have been received.
0x03 Dial-up operation has not been configured.
Valid if RETURN_CODE is 0x00:

BUFFER_
LENGTH:  Set to length of identification sequenceif included.

MISC TX__
RX_BITS:  Set to type of circuit assurance messagereceived:
0x01: | AM/WRU
0x02: (ID) ACKO
0x03: (ID) N
0x04: WACK
0x05: CONNECT
0x06: DISCONNECT

DATA: | dentification sequenceif applicable.
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5.11 LINK_STATUS (0x06)

Returnsthe state of the link and transmit and receive buffer usage.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.

BUFFER _
LENGTH:  Set to OX06.

DATA:

Offset 0x00 Current state
(PP=Point-to-Point, MP=Multipoint Primary, M S=Muultipoint Secondary)
0x00 Link not open
0x01 Openandidle

0x02 PP  Waiting for bid response
MP  Waiting for select response
MS  Waiting for EOT

0x03 Ready to transmit data

0x04 Ready to receive data

0x05 Waiting for tx data response

0x06 Waiting for final tx dataresponse

0x07 PP  Waiting to idle after sent EOT
MP/MS Waiting for responseto TTD

0x08 A bad conversationa reply received

0x09 Ready to transmit conversational reply

Ox0A Waiting for response to conv-reply

0x0B Waiting to retransmit NAK'’d frame

Ox0C PP Circuit assurance mode
Ox0D PP Passive receive mode
OxOE Reserved
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Offset 0x01

Offset 0x02

Offset 0x03

Offset 0x04

Offset 0x05

These states are provided for reference when debugging thelink, and may be used
in conjunction withthe resultsof READ_STATE_DIAGNOSTICS for reporting
problemsto Sangoma. For purposes of general use, only the values 0x00, 0x0C
and any value between 0x01-0x0B, indicatiing normd operation, should be of
concern. Whenidle over a sufficient period of time, the state must be e ther 0x00,
0x01, or OXOC. Otherwise,itis trappedin a trangtiona state. If thishappens,
record thisvalue and the resultsof READ_STATE_DIAGNOSTICS and send
them to Sangoma

Total number of receive buffers full.

Point-to-Point

Set to Ox01 if one or more framesare queued for transmisson, or are
pending acknowledgment; otherwise, 0x00.

Multipoint

Total number of transmit buffersfull.

Set to OxO1 if at least one global transmit buffer is free; otherwise, 0x00.

Set to Ox01 if thereceaver has hdted; otherwise, 0x00. If the receiver
remains halted, look at the statigics returned b

READ BSC ERROR_STATISTICS. A CLOSE LINK followedb
OPEN_LINK should resolvethe short-term problem.

Point-to-Point

Reserved and set to 0x00.

Multipoint Primary

Set to 0x00if in gpecific polling mode, or 0x01 if in general polling mode.
Multipoint Secondary

Always 0x00.
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5.12 READ_OPERATIONAL_STATISTICS (0x07)

Retrieve general statistics on the operation of this node.
Control Block valuesto be set on entry:
BUFFER_

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN_

CODE: 0x00 The action was performed successfully.

BUFFER _

LENGTH: Point-to-Point: Set to Ox4E.
Multipoint:  Set to Ox54.

DATA:

The following counters are 2-byte unsigned integers.

Offset Counte

0x00 Recelved frames processed.

0x02 Message syncs parsed (SYN SYN or DLE SYN).

0x04 Recelved frames processed in circuit assurance mode (Point-to-Point).
0x06 Conversationd replies received.

0x08 ETX frames tranamitted as a conversationd reply.
Ox0A ENQ transmitted.

0x0C ACKO transmitted.

OxOE ACK1 transmitted.

0x10 WACK transmitted.

0x12 EOT transmitted.

0x14 ETX transmitted.

0x16 ETB trangmitted.

0x18 I TB transmitted.

Ox1A RVI transmitted.

0x1C TTD trangmitted.

Ox1E NAK transmitted.

0x20 Disconnect (DLE EOT) transmitted (Point-to-Point).
0x22 | dentification (ID ACKO) transmitted (Point-to-Point).
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0x24 IAM/WRU (ID ENQ) transmitted (Point-to-Point).

0x26 Connect (EOT) tranamitted (Point-to-Point).

0x28 Circuit assurance WACK transmitted (Point-to-Point).
Ox2A Circuit assurance NAK transmitted (Point-to-Point).
0x2C ENQ received.

Ox2E ACKO received.

0x30 ACK1 received.

0x32 WACK received.

0x34 EOT received.

0x36 ETX received.

0x38 ETB received.

Ox3A I TB received.

0x3C RVI received.

Ox3E TTD received.

0x40 NAK received.

0x42 Disconnect (DLE EOT) received (Point-to-Point).
0x44 | dentification (ID ACKO) received (Point-to-Point).
0x46 IAM/WRU (1D ENQ) received (Point-to-Point).
0x48 Connect (EOT) received (Point-to-Point).

Ox4A Circuit assurance WACK received (Point-to-Point).
0x4C Circuit assurance NAK received (Point-to-Point).

Multipoint Only:

Ox4E Total number of polls (transmitted by Primary or received b Secondary).

0x50 Total number of general polls (transmitted by Primary or received b
Secondary).

0x52 Total number of selects (transmittedb Primary or receivedb Secondary).
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5.13 FLUSH OPERATIONAL_STATISTICS (OX08)

The current values of the variables accessed by the READ_OPERATIONAL _STATISTICS
command are reset to zero.

Control Block valuesto be set on entry:

BUFFER _

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.
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5.14 READ_COMMS_ERROR_STATISTICS (0x09)

Retrieve physicd link error statistics for this node.

Control Block valuesto be set on entry:
BUFFER _

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.

BUFFER _
LENGTH:  Set to Ox08.

DATA:

The following counters are 1-byte unsigned integers.

Offset Counte

0x00 Recelver overrun errors.

0x01 Transmit underrun errors.

0x02 CTS dropped before transmitting (unexpected).
0x03 CTS dropped while transmitting.

0x04 Transmit timeout while waiting for CTS.

0x05 CTS high before tranamitting (switched mode).
0x06 Number of times DCD changed.

0x07 Number of times CTS changed.
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5.15 FLUSH COMMS_ERROR_STATISTICS (OXOA)

The current values of the variables accessed by the READ_COMMS ERROR_STATISTICS
command are reset to zero.

Control Block valuesto be set on entry:

BUFFER _

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.
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5.16 READ_BSC_ERROR_STATISTICS (0x0B)

Retrieve protocol error statisticsfor thisnode.
Control Block valuesto be set on entry:
BUFFER_

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN_

CODE: 0x00 The action was performed successfully.

BUFFER _

LENGTH: Point-to-Point: Set to 0x20.
Multipoint: Set to Ox2E.

DATA:

The following counters are 2-byte unsigned integers.

Offset Counte

0x00 Unable to decode basic frame type.

0x02 Recelver discards, no buffers.

0x04 Discards recorded above (offset 0x02) which were conversationd replies and were
treated asACKs.

0x06 Recelved circuit assurance message discarded, buffer full (Point-to-Point).

0x08 Recelved circuit assurance messages discarded, bad format (Point-to-Point).

Ox0A Receiver discards, too long.

0x0C Recelver ITB discards, no buffers.

OxO0E Recelver text discards, bad BCC.

0x10 Recelver text discards, incorrect state.

0x12 Premature transmit aborts recaved (TTD).

Ox14 Transmitter text discards, retries exceeded.

0x16 NAK received after transmission of ETB/ETX.

0x18 Response timeouts to text transmission.

Ox1A Number of times receiver was halted (interrupt buffer overflow or link was
closed).

0x1C Number of catastrophic receiver restarts (resynchronization of interrupt and

application receiver handlers).
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Ox1E Frame parser reached end of buffer prematurely (normdly the result of a poorly-
terminated or otherwise badly-formatted frame).

Multipoint Only:

0x20 Badly formatted poll/sdect received (Secondary).

0x22 Unknown poll/select address received (Secondary).

0x24 Unknown device polled (Secondary).
No response on poll (Primary).

0x26 Unknown device selected (Secondary).
No responseon select Primary).

0x28 Recelver text discards, embedded addresses don't match those set in transmitted
poll sequence (Primary).

Ox2A Receiver text discards, unknown embedded device address during general po
phase (Primary).

0x2C Transmitter text discards, sdection retry limit exceeded on device Primary).
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5.17 FLUSH _BSC _ERROR_STATISTICS (0x0C)

The current values of the variables accessed by the READ_BSC_ERROR_STATISTICS
command are reset to zero.

Control Block valuesto be set on entry:

BUFFER _

LENGTH:  Set to 0x00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.

BSC FOR SANGOVA CARDS



5.18 FLUSH_BSC_TEXT_BUFFERS (0x0D)

Discards d| text framesin the transmit or receive queues.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to OxOL.

STATION:  Multipoint Only

Station number whaose buffers will be flushed.
DATA:
Offset 0x00 Flush control

0x01 Transmit queue flushed only

0x02 Receive queue flushed only.

0x03 Both queues are flushed.

Control Block values set on return:

RETURN _

CODE: 0x00 The action has been performed successfully.

0x07 Multipoint Only
Specified station has not been configured.

BSC FOR SANGOVA CARDS



5.19 SET_CONFIGURATION (0OxOE)

This command sets the configuration for all BSC options.

Control Block valuesto be set on entry:

BUFFER _

LENGTH: Point-to-Point: Set to 0x25.
Multipoint:  Set to Ox2f

DATA:

Offset 0x00 line_speed number
number approximate bit rate
0x00 External clocking
0x01 1200
0x02 2400
0x03 4800
0x04 9600
0x05 19200
0x06 38400
0x07 45000
0x08 56000
0x09 64000
Ox0A 74000
0x0B 112000
0x0C 128000
0x0D 156000

Offset 0x01-0x02 max_data frame size
Maximum text frame size after expansion due to formatting and framing (including
SYNsand PADs). The maximum permitted sizeis 4000. If avalue greater than
4000 is specified, itwill besilently set to 4000.

Offset 0x03 secondary_station
Set to Ox01 for Secondary operation, or Ox00for Primary operation. If Point-
to-Point is used, one peer must be Primary and the other Secondary.

Offset 0x04 num_consec PAD_eof
Number of PADs (FF) to append to end of frame on transmiss on, and number
expected at end of frame on receptionfor purposes of synchronization. The
recommended valueis 5. Validrangeis 2 to 255.
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Offset 0x05

Offset 0x06

Offset 0x07

Offset 0x08

Offset 0x09

Offset Ox0A

Offset 0x0B

num_add lead SYN
Number of additional leading SY N characters to prepend to transmitted frames. |
set to zero, one SYN issent. Thereceiver synchronizes on one SY N character,
and any following SYNs are ignored. The recommended valueis 1 or 2. Valid
rangeis 0 to 255.

conversational_mode
If set to Ox01, limited conversationa mode will be enabled. Set to 0x00 to disabl
it. When enabled, one ETX frame will be sent as a postive acknowledgement to a
recaeived ETX frame, if queued for tranamission at the time. Conversational replies
are dways permitted on reception, but they will not be transmitted unless this
mode is enabled.

pp_dial_up_operation (Point-to-Point)
Set to 0x01 to enablecircuit assurance mode over a switched point-to-point link,
or 0x00 for leased-line operation. If enabled, thismodeis entered immediatey
following an OPEN_LINK command, and a Connect message must be sent b
either peer to enter normal data transfer mode. This parameterisignored in
Multipoint.

switched CTS RTS
Set to 0x01 to enableswitched CTS/RTS operation, or 0x00 for constant RTS
operation. Inswitched mode, RTS israised and transmisson begins when CTSis
raised; RTSis dropped when transmisson ends.

EBCDIC_encoding
Set to 0x01 for EBCDIC encoding, or 0x00 for ASCII encoding.

auto_open
If set to 0x01, the link will be opened when the configuration isset, avoiding the
need toissue OPEN_LINK. Set to 0x00 to have manual contral.

misc_bits

Bit 0: Point-to-Point
Set to 1 to enable Passive Receive M ode. Thismode is entered on
LINK_OPEN whereit will receiveonly. Text frames received may be
retrieved usng BSC_READ. All control frames are ignored, but the
appropriate statistics will still be incremented. Do not attempt to use
BSC_WRITE inthis mode.
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Offset OxOC

Offset Ox0OD

Bit 1:

Point-to-Point

Set to 1 to enable Streaming Receive M ode. Bit O must be set also, to
keep the state machine in passive mode. Thisisafeatureo Passive
Recelve M ode where dl received frames are passed to the user on a
BSC_READ command. The data consists of everything past thefirst SYN
character up to the end of frame marked by PADs. Seethe sectioninthis
manual describing this mode for more information.

Bits 2-7 arereserved for future use.

Bit O:

Bit O:

Bit 1:

protocol_optionsl

Multipoint Secondary

Set to 1 to allow the reception and processing of poll/select sequences
without being prefixed by an EOT as part of the samelogical frame. If the
secondary does not respond to polls, andthe EOT received statistic goes
up, and the ‘Unable to decode basic frame type’ statistic aso goes up, then
set thishit.

Point-to-Point
Set to 1 to prevent OPEN_LINK and CLOSE_LINK from changing DTR
and RTS.

Point-to-Point

Set to 1 to indicate changesin DCD/CTSin the NOTIFY mailbox field.
Note that changes may not beindicated during a CLOSE_LINK command,
if any. Tobesure, use READ_MODEM_STATUS after CLOSE_LINK if
necessary.

Bits 1-7 arereserved for future use.

protocol_options2

Bits O-7 arereserved for future use.

Offset OXOE-OxOF

Offset 0x10

reserved

max_retransmissions

Number of times atext frame will be retransmitted when a NAK or no responseis
recelved beforediscarding it. Valid range is0 to 255.

Offset Ox11-0x12
Number of consecutive fast pollsthat are sent before switching to slow polling if
no responseisreceived. Thisisusedb Point-to-Point for line bidding, and

fast_poll _retries
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Multipoint Primary for device polling. This parameter isignoredb M ultipoint
Secondary. Valid rangeis0 to 65535.

Offset 0x13-0x14 TTD_retries
Number of TTDs sent beforegiving up the linewhilewaiting for the user to submit
an ETX frame to the transmit queue. If set to zero, an EOT will be sen
immediately following the last frame sent if no more are queued at the time - be
sureto set TTD_time to zeroin thiscase. Valid rangeisO to 65535.

Offset 0x15-0x16 restart_timer
Time between successve line bids (Point-to-Point) or polls (M ultipoint
Primary) in 100ths of asecond. Valid range is 0 to 13107.

Offset Ox17-0x18 pp_slow _restart_time (Point-to-Point)
Time between successve line bids after fast_poll_retrieshas expired in 100ths of
asecond. ValidrangeisOto 13107. This parameter isignoredi Multipoint.

Offset 0x19-Ox1A  TTD_time
Time duration in 100ths of asecond to wait before transmitting another TTD after
the last NAK response, and thetimeto wait initidly for an ETX frame from the
user before starting to send TTDs. Valid rangeis 0to 13107. Setthisvalueto
zeroif TTD_retriesisset to zero.

Offset 0x1B-0x1C  pp_delay between EOT_ENQ
(Point-to-Point)
Timeto wait in 100ths of a second between EOT and the next line bid. The peer
may bid for the line during thistime. Valid rangeis 0 to 13107.

Offset OxX1D-OX1E  response timer
Timeto wait in 100ths of a second for aresponseto text transmission, or to a
selectin thecaseo Multipoint Primary.

Offset Ox1F-0x20 rx_data_timer
Time to wait in 100ths of a second for text data or an EOT to arrive before
returning to anidle state. Thisisdso apoall timeout delay in the caseo
Multipoint Primary. Valid rangeisO to 13107.

Offset 0x21-0x22 NAK retrans delay timer
Time to wait in 100ths of a second to retransmit a NAK’d text frame. Thistimer
starts on reception of the NAK. Valid rangeis O to 13107.

Offset 0x23-0x24  wait_CTS timer
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Time to wait in 100ths of a secondfor CTS to beraised inresponseto RTSin
switched CTS/RTS mode. If this timer expires, the transmission will be aborted.
The state machine will assume it was transmitted, and retransmission may occur if
the relevant response timer expires. Valid range is 0 to 13107.

Multipoint Only:

Offset 0x25 mp_max_consec_ETX
Maximum number of consecutive ETX frames that may be sent per poll or sdect,
per device. Validrangeis 1to 255.

Offset 0x26 mp_general poll_address
The device address used when general polling mode is enabled. Itistypically Ox7F
in EBCDIC or 0x22 in ASCII.

Offset 0x27-0x28 sec_poll _timeout (Secondary)
Timeto wait in 100ths of a second from last poll before declaring the station
inactive. Validrangeis 0to 13107. This parameter isignoredb Primary.

Offset 0x29 pri_poll_skips_inactive (Primary)

Number of consecutive pollsto skip for aninactive station. Valid rangeisO to
255. This parameter isignored by Secondary.

Offset OX2A sec_additional_stn_send_gpoll
(Secondary)
Number of additional consecutive devices that may send text blocks on ageneral
poll. A value of zero allowsone device to respond per general poll. Validrangeis
0to 255. This parameter isignored by Primary.

Offset Ox2B pri_select_retries  (Primary)
Number of selects to retry after no response or a NAK before giving up and
discarding theframesin the tranamit queue. Valid rangeis 0to 255. This
parameter isignored by Secondary.

Offset 0x2C mp_multipoint_options
Bits 0-7 are reserved for future use.

Offset Ox2D-0x2E reserved

BSC FOR SANGOVA CARDS



Control Block values set on return:

RETURN_
CODE: 0x00 The action was performed successfully.

0x01 Thelink iscurrently open, and must be closed before the configuration can
be set.
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5.20 READ_CONFIGURATION (0xO0F)

Retrievesthe current configuration.
Control Block valuesto be set on entry:
BUFFER _

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.
BUFFER _
LENGTH: Point-to-Point: Set to 0x27.
Multipoint: Set to 0x31.
DATA:

See SET_CONFIGURATION for returned data. The information returned isexactly as set,
except for apossible adjustment 0 max_data frame size. In additionto thisinformation, the
number of buffers allocatedis returned:

Point-to-Point:

Offset 0x25 Total number of transmit buffers allocated.

Offset 0x26 Total number of receive buffersallocated.

Multipoint:

Offset Ox2F Total number of transmit buffers allocated, to be shared by dl configured
stations.

Offset 0x30 Total number of receive buffersallocated, to be shared by all configured
stations.

It is recommended that the above offsets are not hard-coded inyour application. Use the value
(BUFFER_LENGTH-2) as the starting offset for thisinformation, in the event that the
configuration structure is lengthened in the future.
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5.21 SET_MODEM_STATUS (0x10)

Provides manual control of the state of DTR and RTS.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to OxOL.

DATA:

Offset 0x00 Modem byte
Bit 0 Setto1to maintain DTR high; set to 0 to maintain DTR low.
Bit 1 Setto1to maintain RTS high; set to 0 to maintan RTSIow.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.
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5.22 READ_MODEM_STATUS (0x11)

Reads the current state of DCD and CTS.

Control Block valuesto be set on entry:
BUFFER _

LENGTH: Set to 0x00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.

BUFFER _
LENGTH:  Set to OxOL.

DATA:
Offset 0x00 Modem byte

Bit 3 Setto1to indicate DCDishigh; set to O toindicate DCD islow.
Bit5 Settolto indicate CTSishigh; set to O toindicate CTSislow.
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5.23 READ_CODE_VERSION (0x12)

Return the code vers on for the BSC code on the SDLA card.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.

BUFFER _
LENGTH:  Set to OX06.

DATA:
Offset 0x00-0x01 Code type: “PP” for Point-to-Point, and “MP” for M ultipoint.

Offset 0x02-0x05 Version informationin the format: X.YY, where X isamgor versi
number, and Y'Y isaminor version number.
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5.24 ADD_STATION (0x20)
(Multipoint Only)

Configures anew tributary sation. If configured on Primary, pollswill be sent to this station. |
configured on Secondary, polls from the Primary will be responded to.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:

CU_POLL_

Set to 0x03.

ADDRESS:. Set to the control unit polling address of this station.

CU_SELECT _
ADDRESS: Set to the control unit selection address of this station.

CU DEVICE_
ADDRESS: Set to the device address of this gation.

DATA:

Offset 0x00

Offset 0x01

Offset 0x02

Maximum size of transmit queuein number of frames. Set to O to usethe physica
limit only. If the number of frames specified exceeds the totd number of transmit
buffers, the physica limit will be used.

Maximum size of receive queue in number of frames. Set to O to use the physica
limit only. If the number of frames specified exceeds the totd number of receive
buffers, the physica limit will be used.

Station flags

Bit 0: 1= Station initidly assumed to be active.
0 = Station activated when polled (Secondary), or recelved aresponse to a
poll (Primary).

Bit 7: 1= Station isenabled (respondsto or issues polls).

0 = Station isdisabled (does not respond to or issue polls until later
enabled).
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Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.

0x02 The specified addresses reference a gation that is already configured.

0x07 The maximum number of configured stations has aready been reached
(32).

Valid if RETURN_CODE is 0x00:

STATION:  Set to the station number to be used for all subsequent station operations.
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5.25 DELETE_STATION (0x21)

(Multipoint Only)

Thiscommand is used to delete a station configuration. Any framescurrently queued for

transmisson or reception on this station are discarded.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

STATION:  Set to station number to delete.

Control Block values set on return:

RETURN _

CODE: 0x00 The action has been performed successfully.

0x07 The specified station number isinvalid.
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5.26 DELETE_ALL_STATIONS (0x22)

(Multipoint Only)

Thiscommand is used to delete al configured stations. Any frames currently queued for
transmiss on or reception on these stations are discarded.

Control Block valuesto be set on entry:

BUFFER_

LENGTH: Set to Ox00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.
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5.27 LIST_STATIONS (0x23)
(Multipoint Only)

Listsall configured stations and includes configuration, satus, and transmit and receive queue
information for each.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.

BUFFER _
LENGTH:  Set to the number of configured stations multiplied by 10 (Ox0A).

DATA:

The information isreturned as an array of structures. Aninformation structure is defined as
follows:

Offset OX00  Station number.
Offset OXO1  Station status flags:
Bit 0: Set to 1 if station isactive.
Bit 1. Set to 1if agenera poll isissued to this station (Primary). All stations
will have this bit set if in general polling mode.
Bit 6: Set to 1if configured (always).
Bit 7: Set to 1if enabled, or O if disabled.
Offset 0x02  Polling address.
Offset OXO3  Selection address.
Offset 0X0O4  Device address.
Offset OXO5  Number of text frames discarded on transmisson.
Offset OX06 ~ Maximum transmisson queue sizein frames.
Offset OxO7  Maximum reception queue Szein frames.
Offset 0X0O8  Number of text frames queued for transmission.
Offset 0X09  Number of text frames queued for reception.
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5.28 SET_GENERAL_OR_SPECIFIC_POLL (0x24)

(Multipoint Primary Only)

Use thiscommand to set the polling method by thePrimary. Specific devicepolling is enabled
by default.

Thisis the only means of changing the polling mode. SET_CONFIGURATION will not reset the
mode to specific pallingif changed to general polling usng this command.

Warning: If operating in general poll mode, all configured stations that have the same po

address will bemarked activeif the genera poll is responded to by the Secondary. This doesnot
necessarily indicate that al these sations actualy exist, as the responsemay be for any one station
only, for example.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

DEVICE_
ADDRESS. Set to 0x00 to poll specific device addresses.
Set to 0x01 to use the general polling address.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.
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5.29 SET_STATION_STATUS (0x25)

(Multipoint Only)

Thiscommand is used to set the statusflags of aparticular station. 1t should normally not be used
except under unusud circumstances.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to OxOL.

STATION:  Station number to set flagsfor.
DATA:
Offset 0x00 Station flags
Bit 0: 1 = Station assumed to be active until otherwise deemed inactive.
0 = Station assumed to be inactive until activated when polled
(Secondary), or until received aresponse to apall (Primary).
Bit 7: 1= Station isenabled (respondsto or issues polls).
0 = Station isdisabled (does not respond to or issue polls until later
enabled).

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.

0x07 The specified station has not been configured.
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5.30 READ_STATE_DIAGNOSTICS (0x30)

Command to read information from the state machine that indicates eventsthat took place which
were not handled, due to them not being expected. This command may be ignored unless unusua
protocol problemsoccur, in which case thiswill returninformation useful for debugging purposes
and should be passed on to Sangoma along with a description of the problem.

Control Block valuesto be set on entry:

BUFFER _
LENGTH:  Set to Ox00.

Control Block values set on return:

RETURN_
CODE: 0x00 The action has been performed successfully.

BUFFER _
LENGTH:  Set to OX1E.

DATA:

Thefirst 15 bytesis an array indexed on state number, whose elements contain the number of
unhandled events. The next 15 bytesisan array indexed on state number, whose elements contan
the code of thelast unhandled event. The state numbers are the same as those found under the
LINK_STATUS command description. The event codes are internd numbers to be decoded b
Sangoma.
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6.

Event Codes Returned in NOTIFY

After each command cdl, independent of the type of call or the return code, the NOTIFY mailbox
field may be set to indicate events that took placesince the last command. In some casesin
Multipoint, the NOTIFY_EXTENDED fidd may also be set to return additiond information on
an event. Eventsareindicated by bits being set in NOTIFY, and therefore more than one

different type of event may be returned on the same command call. However, successive events
of the same type will not bereflected in NOTIFY as only one bitisdevoted to any oneevent.

6.1 Point-to-Point

Bit Event Description
Set

0 Transmit retry limit exceeded on a text frame due
to noresponseor NAK. Theframewas
discarded.

1 No responseto linebid. Entering slow poll mode.

2 No EOT received in text receive mode, andw
no longer expect one. Returningto an idle gate.
Any further text received will bediscarded until
the line is bid for again.

3 Received a DISCONNECT circuit assurance
message. The current state is now circuit
assurance mode.

4 Timeout occurred while waiting for CTS on
transmiss on of a control frame.

5 Timeout occurred while waiting for CTS on
transmisson of a data frame.

6 Reserved.

7 A change in the state of DCD and/or CTS
occurred. Thisisonly setif Bit1issetin
protocol_optionsl.

8 Current state of DCD (0=low, 1=high). Only
valid if Bit 7 is set.

9 Current state of CTS (0=low, 1=high). Only valid
if Bit 7 isset.
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6.2 Multipoint

Bit
Set

Event Description

0

Transmit retry limit exceeded on a text frame due
to noresponseor NAK. Theframewas
discarded. NOTIFY_EXTENDED isset to the
associated station number.

Retry limit exceeded on sdlection of adeviceas no
response was received. The transmit queue for
this station will be flushed.

NOTIFY_EXTENDED is set to the associated
station number.

No EOT received in text receive mode, andw
no longer expect one. Returningto an idle sate.
Any further text received will bediscarded until
another poll/select occurs.

Transmit buffers were flushed in the station queue,
usually due to a station going inactive.
NOTIFY_EXTENDED is set to the associated
station number.

Timeout occurred while waiting for CTS on
transmiss on of a control frame.

Timeout occurred while waiting for CTS on
transmisson of a data frame.

A station isgoing inactive after not having
received polls on the Secondary, or responses to
pollson thePrimary. NOTIFY_EXTENDED is
Set to the associated station number.
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7. Configuration Parameters

7.1 Setting Configuration Using Parameter File

The BSC configuration must be set using a parameter filegiven to the code loader BLOAD.
Subseguent changesto the configuration are made using the SET_CONFIGURATION command.
A parameter entry isaline of text:

<name><space>=<space><value>

The format of the value field depends on the parameter type. Examine the samplefile bedow to
observethese formats. Note that theloader does not verify the parameter values - just the
presence of them. Read the section onthecommand SET_CONFIGURATION carefully to
determine the correct ranges for these values. The name string isidenticd to thefield names
shown under SET_CONFIGURATION.

The codeloader BLOAD requires additional parametersto be locatedin thefile:

i0_port The 1/O base port address of the SDLA card as jumpered. The standard
addresses are: 0x250, 0x300, 0x350, 0x360.

mem_segment Defines the segment location of the 8K shared memory window which the
PC sees asbeing occupied by the SDLA card. Vdid segments are 0xA 000,
0xC000, 0xD000, and OxEOQO.

mem_window Defines the particular 8K window location inside the segment. Valid
windows are:

Vaue PC memory window (hex)

0000 to 1FFF

2000 to 3FFF

4000 to 5FFF

6000 to 7FFF

8000 to 9FFF

A000 to BFFF

C000 to DFFF

<

O> oo bhNO

cpu_speed  Set to the CPU speed of the SDLA card. If acrystal is present on the card, the
CPU speedishdf thevalueindicated. If no crystal is present, itis 7.2 MHz.
cpu_speed  CPU speed

1 3.6 MHz
2 7.2 MHz
3 8.0 MHz
4 10.0 MHz
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line_speed  Although the line speedisset using anindex number in SET_CONFIGURATION,
the loader requires an actua value in bps. Vaid line speeds are: 0 (externa),
1200, 2400, 4800, 9600, 19200, 38400, 45000, 56000, 74000.

multi_point To tell the loader which parametersto look for, thisneeds to be set to 1 if the
Multipoint code is being loaded, or O if the Point-to-Point code is being loaded.
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7.2 Sample Parameter File

Note that all entries are shown whether or not they are needed for the specified mode o

operation.

i 0_port

mem segnent
mem W ndow

mul ti _poi nt
cpu_speed

i ne_speed

max_dat a_franme_size
secondary_station
num consec_PAD_eof
num add_| ead SYN
conver sati onal _node
pp_di al _up_operation
swi tched CTS RTS
EBCDI C_encodi ng

aut o_open

msc_bits

protocol optionsl
prot ocol options2
max_retransm ssi ons
fast_poll retries
TTD retries

restart _timer
pp_slow restart _tiner
TTD ti mer

pp_del ay_bet ween_ EOT_ENQ

response_ti ner
rx_data_ timer

NAK retrans_del ay ti ner

wait CTS tiner
np_nmax_consec_ETX

np_general pol |l address

sec_pol | _ti meout

sec_addi ti onal _stn_send_gpol
pri_poll _skips_inactive

pri_select retries

np_rul ti poi nt_options

0x360

500

N

Or
x
o
o
OO

|_\
o
I

10

50
100
50
100

50

10

0xD000

19200

0x00
0x00

10

1000

= 40

Ox7F
2000

20

0x00
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8. Streaming Receive Mode

This receive mode stores for the user all datareceived following the first SYN character and up to
afixed number of consecutive PAD characters, marking the end of frame. It does not parse the
frame, and does not check the BCC. It is used in conjunction with passive rece ve mode.

The interface to this mode i sthe same as described in this manual for the BSC.502
Point-to-Point code, with the following exceptions.

Configuration

The following configuration parameters that are used for Point-to-Point are dso used by the
Streaming Receive M ode:

i0_port

mem_segment

mem_window

multi_point (=0)

cpu_speed

line_speed

max_data frame size

num_consec_PAD_eof

switched CTS RTS (minor role: used only to determineif RTS should be raised onBSC_OPEN
command)

EBCDIC_encoding (determines SY N character value)
auto_open

misc_bits

All other parameters must still be present for BLOAD to be used but are
ignored by the Streaming mode. If SET_CONFIGURATION is used, the extraneous parameters
may be set to anything.

Passive streaming receive isactivated by setting bitsOand 1 in misc_bits.
Commands

BSC READ

HEADING_LENGTH isalways zero.

BUFFER_LENGTH isthe tota framesize, whichmay include extraneous prefixed SYN
characters, and will includeall PAD charactersat the end less one.

MISC_TX_ RX_BITS will dwayshbe 0x80. Thisdoes not imply that the frameendswith ETX, as
it would with Point-to-Paint.

DATA includes all received bytes as described above.
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LINK STATUS

The current statewill always be either 0x00 (not open) or OxOD (passivereceive). The
transmit-related fields will show atransmit buffer is available, and no frames are queued for
transmisson. One transmit buffer is always alocated but not used.

READ OPERATIONAL STATISTICS

The only relevant statidics are:

Offset 0x00-0x01: Received frames processed. If buffers are full, this value still reflects the
number of received frames, whether they have been discarded or not.

Offset 0x36-0x37: What was ETX received now isthe number of frames received and
successfully stored inthe BSC_READ queue.

READ COMMS ERROR STATISTICS
The only relevant statidics are:

Offset 0x00: Receiver overruns

Offset 0x06: DCD changes

Offset 0x07: CTS changes

READ BSC ERROR STATISTICS

The only relevant statidics are:

Offset 0x02-0x03: Recelver discards, no buffers.

Offset OXOA-0x0B: Recelver discards, too long.

Offset Ox1A-0x1B: Number of times receiver was halted.

Offset Ox1C-0x1D: Number of catastrophic receiver restarts.

Offset Ox1E-Ox1F: Frame parser reached end of buffer prematurely (not expected).

Mailbox

Field NOTIFY
Will always be zero, as no events take place inthis mode.
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9. BSC Feature Limitations

Thefollowing isalist of some specific featuresof BSC that are not supported or arelimited b
thisimplementation. Thislist may change often as specific needsarise.

Successive intermediate text blocks (1TBs) must be preceded with STX or SOH on
reception. They must also be separated by a least the configured number of PAD
characters that mark end-of-frame.

Reverse Interrupt (RV1) ishandled on reception, but isnot transmitted.

Alternating ACKs (ACKO, ACK1) are accepted but are interpreted as anindividual ACK.
No check ismade that they indeed alternate.

Sync-idle sequences arefiltered out on reception, but are not transmitted.

Limited conversationa mode isawaysenabled on reception. Only one ETX block
congtitutes a conversational reply. ITB/ETB issilently discarded as areply. Once the
reply is acknowledged, the poll/select/line-bid phase terminateswithout EOT being sent or
expected. If no buffers are available to store a conversationd reply, it isNAK’ d at which
point it isassumed that it will either be sent again, or an EOT is sent instead.

When in circuit assurance mode, the user must send a CONNECT message before text can
be sent. However, if textisrecaived in circuit assurance mode, the mode exits asit would
if a CONNECT message wasreceived.

In some cases an SOH-only frame, without following text data, is supported, but not by
design. It should be avoided if possible.

Dueto flawsin the BSC protocol specification, NO TEXT FRAME ISGUARANTEED
TO BE DELIVERED BY THE SDLA BSC CODE. Itisalsoremotely possible tha
duplicateframesmay be received by the user application due to a bad link or
inappropriately-set retransmisson timers.
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10. Error Messages

10.1 BLOAD.EXE

If BLOAD does not execute successfully, an error message will bedisplayed and an exit codew
be returned. The error messages and corresponding exit codes (DOS ERRORLEVEL) are as

follows:

"A command line error was found when executing BLOAD"
Aninvalid command line argument was used (exit code of 1).

"Thefile FILENAME was not found"
A filename listed in the command line arguments was not found in the defined director

(exit code of 2).

"The code running on the adapter isnot the same as the original downloaded code"
Thereisamemory or I/O port address conflict in your PC. Change the 1/0 port address
and/or the memory segment and memory window parameters (exit code of 4).

"The downloaded codeis not running on the adapter™"
The SDLA CPU has halted. Contact your Sangoma representative (exit code of 5).
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