






















































































































































































































































































































































































































































































































































































































































































Throughput

B.7.1 Flag Fields
The flag byte is used at the start and end of the transmission
block as a delimiter. 1Its value is binary 01111110 (>7E). Zero-
bit insertion begins with the first byte after the start flag and
ends at the second cyclic redundancy check (CRC) byte.
B.7.2 Address Field
The address field is the HDLC or drop address. Its value may lie
in the range of 0 through 255; however, in the DX10 HDLC
" Communication Package, the upper 1limit is 63 if the secondary
stations are any combination of TX5s, PM550s, or TM990s.
B.7.3 Command Field
"The command field is the HDLC command/response byte. All wvalid
values for this byte are given in the following list:

Commands Sent Responses Accepted

by Primary by Primary Meaning

Information (I) Frames:

I I Information transfer

Numbered Supervisory (S) Frames:

RR RR " Receive ready
RNR RNR Receive not ready (busy)
REJ REJ Reject
SIM Set initialization
mode (download)
RIM Request initialization

mode (download)
Unnumbered (U) Frames:

UI Unnumbered information
transfer
UA Unnumbered acknowledge
SNRM Set normal
response mode
DISC Disconnect command
DM I am disconnected
CMDR Command (frame) reject

B-10 2270526-9701
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B.7.4 Optional Data Field

The optional data field can be one of the following:

* A control message, a three byte field. This is the same
as the first three bytes of the data packet shown below.

* User data with control information. Details are shown

in the following diagram:

Optional Data Packet Format

BIT NUMBER

0 ) 2 3 4 5 6
BYTE 3 0 0 0 0 vee T
X.25 DATA
4 LOGICAL CHANNEL NUMBER (LCN) Eégggg
5 P (R) 0 P (S) 1
6 0 0 o ) 0 0 0
MESSAGE
TYPE
7 o o o o o 1 1
8 DID DID
9 DID DID DESTINATION
AND
SOURCE 1Ds
10 SOURCE ID SOURCE ID
11 SOURCE 1D SOURCE 1D
12
USER USER DATA/
MESSAGE MESSAGE
n=3
2280619
2270526-9701 B~-11
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The fields shown are as follows:
* Packet header, consisting of:
- VCG, the FCCC line number to which the device is
attached. This is a default value accepted during
network generation.

- ICN, the HDLC drop address. This 1is also a
default value accepted during network generation.

- P(R), the receive packet level counter
- P(S), the transmit (send) packet level counter
* Message type, always set to 0007 for a data packet

* Destination and Source IDs coded in binary coded decimal
and assigned during network generation

* User data/message. The maximum size is usually 256 or
260 bytes.

B.7.5 CRC Fields

The CRC fields are two-byte (l6-bit) cyclic redundancy checks
generated at the transmitting station. The receiving station
also generates a CRC and compares it with the received value.
This CRC is the CRC-CCITT polynomial.

B-12 2270526-9701
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Appendix C

Generating a TX5 Operating System

C.l1 GENERAL

This appendix describes the procedures necessary to generate a
TX5 operating system for use as a secondary station in the DX10
HDLC Communications Package. Secondary TX5 operating systems
must be generated at the DX10 primary station by executing the
appropriate GENTX5 utility. Individuals responsible for TX5
system generation should refer to the TX5 Operating System
Programmer”s Guide to become familiar with the process before
attempting to perform the system generation required to include
the communications package.

The communications register unit (CRU) address for the local-line
module (LLM) in the secondary station must be >20 if the
secondary operating system is to be downloaded from the primary
station. Also, LUNO >CO must be assigned to the LLM board and
must not be assigned to any other device.

If the secondary station is equipped with a ROM communlcatlons
loader, the following applies for the 990/5 computer:

Load Priority: 1 - MDU
2 - TILINE Diskette Drive
3 - LLM

If remote SCI is to be included in the TX5, the remote SCI
generator program (LREMSCI) must be executed before the operating
- system is generated. LREMSCI produces a link control stream that
is executed with the Link Editor. The object file specified in
the link edit process is then included in the TX5 1link control
stream (see Section 3 of this manual).

It is possible to include both the operator communication package
(OCP) and remote SCI (REMSCI) in a TX5 secondary station. If
REMSCI is required but OCP is not, include the REMSCI 1log task
and the dummy log device service routine (DSR). In this case,
the TX5 warm start and diagnostic messages are directed to the
DX10 system log.

2270526-9701 C-1
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NOTE

If both REMSCI and OCP are required, do not
include the REMSCI log task or the dummy log

DSR. In this case, the warm start and
diagnostic messages are directed to the TX5
log.

The following paragraphs give an example of TX5 operating system
generation for a secondary station. The example includes only
the required communications package software. If the secondary
operating system is to be downloaded from the primary station,
applications programs should be included 1in the system
generation. These resident programs are then linked with the TX5
operating system and do not require installation separate from
the download process. In the following example system
generation, remote SCI (REMSCI) 1is included and OCP is not
included.

C.2 EXAMPLE TX5 SYSTEM GENERATION

TX5 system generation is activated by executing the GENTX5
utility and responding to the prompts as shown in Figure C-1.

Respond YES to the INCLUDE FILE MANAGEMENT? prompt if the remote
SCI functions Assign LUNO (AL) or Release LUNO (RL) are to be
included in the TX5 system. This causes the tasks FMPl and FUR
(IDs >F0 and >F1l) to be included in TASKDF. One or both may be
required depending on the assign and release LUNO functions
required. If file management is to be included in the TX5, both
tasks must also be included and LUNO assignments can be made to
either devices or file pathnames. If LUNO assignments are to be
made only to devices, only FUR must be included along with the
TX5 system modules indicated in the sample TX5 link stream below.
Task IDs >23 through >28 are used by the HDLC communications
package. Task IDs >F0 and >F1 may also be used if file
management is required (or if the assign/release LUNO functions
are required).

c-2 2270526-9701-
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Upon completion of system generation, the TASKDF and TXDATA files
must be assembled using the SCI command XMA as follows:

[ 1 XMA
EXECUTE MACRO ASSEMBLER
- SOURCE ACCESS NAME: <TASKDF or TXDATA filename>
OBJECT ACCESS NAME:
LISTING ACCESS NAME:
ERROR ACCESS NAME:
OPTIONS:
MACRO LIBRARY PATHNAME:
PRINT WIDTH: 80
PAGE LENGTH: 60

Enter the appropriate filenames after the SOURCE ACCESS NAME and
OBJECT ACCESS NAME prompts and the appropriate filename or device
name after the LISTING ACCESS NAME prompt. The remainder of the
prompts are answered in accordance with the instructions in the
DX10 Operating System Reference Manual, Volume 3, Application
Programming Guide.

2270526-9701 C-3




TX5 System Generation

[1GENTX5 :
LISTING ACCESS NAME: (NONE)

GENTX5 3.2.0 TX5 SYSGEN

MEMORY AVAILABLE: (2000)
SYSGEN FOR DS990?
LINE FREQ: (60)
TIME SLICING? (YES)
TIME SLICE VALUE:
TASK SENTRY? (NO)
COMMON SIZE: (170)
POWER-FAIL RECOVERY? (NO)
# OF EXP CHASSIS: (0)

DEVICE NAME: LLOl

DEVICE TYPE: SD

TILINE DEVICE? (NO)

CRU BASE ADDR: >20

ACCESS MODE:

INT LEVEL IN MAIN CHASSIS: 4
TIME-OUT COUNT: 2000

(NO)

(1)

CRU INT BIT: (15)
LABEL OF DSR: HDLCSR
LABEL OF COMMON INT ROUTINE:

(*

(*
(*
(*
(*

LABEL OF UNSOLICITED INT ROUTINE:

EXTENSION DATA:
EXTENSION DATA:

!DATA 0,0,0

DEVICE NAME:
DEV TYPE: SD
TILINE DEVICE? (NO)

CRU BASE ADDR: O

ACCESS MODE:

INT LEVEL IN MAIN CHASSIS: 15

DLOG

TIME-OUT COUNT:

CRU INT BIT: (15)

LABEL OF DSR: DUMLOG

LABEL OF COMMON INT ROUTINE:

(*
(*

(*

(*
(*

(*
(*

LABEL OF UNSOLICITED INT ROUTINE:

EXTENSION DATA:
'DEVICE NAME:

SvC # -

XOP -

(*
(*

(*
(*

Figure C-1 Generating a TX5

Suggested name for the LLM

>20 required for the LLM
Enter RETURN for record
Suggested interrupt level
Increase this value for rates
less than 9600 bps

IDLOOO

IDLINT
DSR scratch space
Enter RETURN to continue

Specifies REMSCI without OCP

Based on system configuration

Entry required to continue,
interrupt not used

Time-out ignored by dummy DSR
Entry required to continue

DUMIDL

DUMRT
No extension data required
No more associated devices

No
No

special SVCs required
special XOPs required

System (Sheet 1 of 2)

2270526-9701




INCLUDE FILE MANAGEMENT?
INCLUDE DIAGNOSTIC TASK?
INCLUDE OCP? (NO)

INCLUDE CONTROL PROGRAM?

'DEFINE USER TASK(S)? (NO) Y
TASK ID: >23
PRIORITY LEVEL: O

INITIAL STATE: (0) 3

INITIAL DATA LABEL: L2ENT
TASK ID: >24

PRIORITY LEVEL: 1

INITIAL STATE: (0) 3

INITIAL DATA LABEL: L3ENT
TASK ID: >25

PRIORITY LEVEL: 1

INITIAL STATE: (0)

INITIAL DATA LABEL: UIENT
TASK ID: >26

PRIORITY LEVEL: 1

INITIAL STATE: (0) 3

INITIAL DATA LABEL: NETIME
TASK ID: >27

PRIORITY LEVEL: 1

INITIAL STATE: (0) 3

INITIAL DATA LABEL: REMSCI
TASK ID: >28

PRIORITY LEVEL: 1l

INITIAL STATE: (0)

INITIAL DATA LABEL: LOGTSK

TASK ID:

MULTIPLE DYNAMIC TASK(S)? (NO)

CONSOLE DEVICE NAME:
DEFAULT PRINTER: (DUMY)
ASSIGN LUNO - >20

DEVICE NAME: LLO1
ASSIGN LUNO - O
DEVICE NAME: DLOG

ASSIGN LUNO -

$# OF SPARE DEV LUNO BLKS: (6)
# OF DEFAULT BUFFERS: (0)
# OF GENERAL BUFFERS: (0)
TASKDF OUTPUT FILE NAME:
TXDATA OUTPUT FILE NAME:

END TX5 3.2.0 SYSGEN

(YES)
(YES)

(YES) N

(NONE)
(NONE)

(*
(*

*
*
(+
"
(»
+
(»
(+
*
(»

(*

(*

(*
(*

Figure C-1 Generating a TX5
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See paragraph C2
Yes for OCP and DUMLOG DSR
NO if OCP not desired

Data link control task
Active at warm start
Packet-level task
Active at warm start
UI Processor
Bid by L2ENT,

inactive at warm start
Communications timer
Active at warm start
Enter if remote SCI required
Active at warm start
Enter if remote SCI log task

without OCP is included
Bid by DUMLOG DSR

Required for LLM

Must match installed name

Required for remote SCI log
task without OCP

.No more LUNOs to assign

Enter filename for TASKDF
Enter filename for TXDATA

System (Sheet 2 of 2)
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After the TASKDF and TXDATA files have been assembled, a 1link
edit control file must be accessed (or created) to link the
generated TXS5 system. This file must be edited to include any
resident tasks or system modules (XOP, DSR, etc.) that were
included during system generation. The file must also include
the network information-tables built during network generation,
remote SCI and the log task if required, and the communications
tasks (shown in the example link control stream below). After
the link control file is prepared, the TX5 system is linked using
the XLE command as follows:

[ 1 XLE v
EXECUTE LINKAGE EDITOR
CONTROL ACCESS NAME: <name of the link control file>
LINKED OUTPUT ACCESS NAME: <object of linkage process>
LISTING ACCESS NAME: <list of results of linkage>
PRINT WIDTH: 80

The XLE command is described in the DX10 Operating System
Reference Manual, Volume 2, Production Operation, and the TX5
Operating System Programmer’s Guide.

C.3 SAMPLE LINK STREAM

In the sample link stream shown in Figure C-2, the DX10 HDLC
Communications Package modules are on a directory that has been
assigned the synonym TO (directory .INDSCOMM.TXOBJ). The TX5
system modules are on the volume TX5 under directories OFR, OFM,
OTX, and OCP. Users should familiarize themselves further with
the TX5 system generation and link edit procedures by referring
to the TX5 Operating System Programmer”s Guide.

Those modules required to support the device assign and release
LUNO functions in Remote SCI are noted. To support file assign
and release LUNO functions, all of the file management parts
should be included.

After the TX5 operating system has been linked, the object file
is ready for preprocessing and downloading. Alternatively, 1if
the operating system is to be loaded from another peripheral, the
object file can be copied to the media appropriate for that
peripheral.

2270526-9701
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FORMAT NON-COMPRESSED
TASK TXCOMM

; INCLUDE TX5.0TX.DUMMY
shhkkhkkhhhkhhhhkhkhhhhhhhhhhhhhkdk

~

SECTION I

—e we ws

;****************************

INCLUDE . TXDATA
INCLUDE . TASKDF
INCLUDE TX5.0TX.PATCHS

skkkhkhkkhkkhkhkkhkkhkhkkhkhkhkkhhkkhhkkkkhkkik

SECTION II

“e we wo

;****************************

; INCLUDE TX5.0DR.DSR911A
; INCLUDE TX5.0DR.KSRDSR
; INCLUDE TX5.0DR.KSR9902
7 INCLUDE TX5.0DR.LPDSR

; INCLUDE TX5.0DR.LP9902
; INCLUDE TX5.0DR.DDIOSR

ekkkhkhkkhkkkkhkkkhhhkhkkhhkhkkhkhkkkkkkk

DX10 HDLC DSR”S

. NE w0 w

;****************************

INCLUDE TO.NETL1

INCLUDE TO.DUMLOG
shkkkkhhhkhkhkhhkhdkhhhkhhhkhkhkkkkdhkhk

DX10 HDLC MODULES

e wo we ~

;****************************

INCLUDE TO.NETL?2
INCLUDE TO.NETL3
INCLUDE TO.NETUL
INCLUDE TO.NETUI
INCLUDE TO.NETIME
INCLUDE TO.NETDAT
INCLUDE TO.NETSUB
INCLUDE TO.NETSVC
INCLUDE .REMSCI
7
INCLUDE TO.LOGTSK
H
INCLUDE .NIT0100
H

Figure C-2

2270526-9701

(*

(*
(*

(*

TX5 System Generation

Required data structures

User”s TXDATA (sample name only)
User”s TASKDF (sample name only)
Required for patch area

Device service routines

911 VDT DSR

KSR 820 DSR

KSR 820 DSR if connected to 9902
810 printer DSR

810 DSR if connected to 9902
TILINE floppy disk DSR

DSRs required by DX10
HDLC Communications

HDLC LLM DSR
HDLC dummy log DSR

Software modules required by
DX10 HDLC Communications

HDLC task ID >23

HDLC task ID >24

Upper level protocol support
HDLC task ID >25

HDLC task ID >26

HDLC required data structures
HDLC required subroutines

HDLC SVC processor

HDLC task ID >27. Sample file
name for remote SCI object code
HDLC task ID >28. Enter only if
the logger task is required
Sample file name for secondary
NIT object code

Sample TX5 Link Stream (Sheet 1 of 4)
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. we “we we

;****************************

INCLUDE

; INCLUDE
INCLUDE

;s INCLUDE
;s INCLUDE
INCLUDE

; INCLUDE
; INCLUDE
: INCLUDE
; INCLUDE
: INCLUDE
; INCLUDE
; INCLUDE
;s INCLUDE
: INCLUDE
INCLUDE

INCLUDE

: INCLUDE
: INCLUDE
;: INCLUDE
;: INCLUDE
;s INCLUDE
INCLUDE

: INCLUDE
;s INCLUDE
s+ INCLUDE
INCLUDE

INCLUDE

: INCLUDE
;s INCLUDE
INCLUDE

Figure C-2

~

khhkhkhdhkhkhhkhkkkkhkhkkkhkkhhkkkkk

SECTION III

TX5 .OFR.FMPDEFS
TX5.OFR.ALLOC
TX5.0FR.ALSVC
TX5.OFR.BLDDIR
TX5.0FR. BLDFDR
TX5.OFR. BLDLDT
TX5.0OFR.CMPSCD
TX5.0FR.CNMSVC
TX5 .OFR.CONVRC
TX5.0FR.CRESVC
TX5.0FR.DEALLC
TX5.OFR.DELENT
TX5.0FR.DFSVC
TX5 .OFR.FLOPEN
TX5.0FR.FNDFIL
TX5.0OFR.FURDAT
TX5 .OFR. FURPRC
TX5.OFR. HASH
TX5.0FR. PRTSVC
TX5.OFR. RDPBM
TX5.OFR. READ
TX5.0OFR. RESAU
TX5 .OFR. RLSVC
TX5 .OFR. SCNPBM
TX5 .OFR. SERDIR
TX5.OFR. SETBMP
TX5 .OFR. SRCDNT
TX5.OFR. STACK
TX5.OFR. SYNSVC
TX5.OFR.UPDDOR
TX5 .OFR. VOLUME

(*

(*
(*

(*

(*

(*

(*

(*
(*

(*

File utility

Required

Required

Required for

Required
Required

Required

Required
Required

Required

for

for

for
for

for

for
for

for

modules

AL and RL in REMSCI

AL and RL in REMSCI

AL and RL in REMSCI

and
and

and

and
and

AL and

RL
RL

RL

RL
RL

RL

in

in

in

in

in

in

Sample TX5 Link Stream (Sheet 2 of 4)

REMSCI
REMSCI

REMSCI

REMSCI
REMSCI

REMSCI
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hkkhkhkhkhkhkhkhkhkkhkkhkhkhkkhhkhkhkhk

N8 ws we o

SECTION IV (* File management modules
;****************************
; INCLUDE TX5.0FM.ADVPTR
; INCLUDE TX5.0FM. BLDFCB
; INCLUDE TX5.0FM. BLKREC
INCLUDE TX5.0FM.CHKACC (* Required for AL and RL in REMSCI
; INCLUDE TX5.0FM.CLOSE ’
;: INCLUDE TX5.0FM. FDRUP
; INCLUDE TX5.0FM.CNVTBK
; INCLUDE TX5.0FM.CNVTRC
; INCLUDE TX5.0FM.DIRTY
INCLUDE TX5.0FM.FMDAT1 (* Required for AL and rl in REMSCI
INCLUDE TX5.0FM.FMPTSK (* Required for AL and rl in REMSCI
; INCLUDE TX5.0FM.GETBLK
; INCLUDE TX5.0FM.GETRBK
INCLUDE TX5.0FM.GETTSB (* Required for AL and RL in REMSCI
; INCLUDE TX5.0FM.OPEN
; INCLUDE TX5.0FM. OPNEXT
; INCLUDE TX5.0FM. RDBLK
: INCLUDE TX5.0FM. RECLCK
; INCLUDE TX5.0FM.RELRD
; INCLUDE TX5 .0OFM. RELSVC
; INCLUDE TX5.0FM. RELWRT
; INCLUDE TX5.0FM. RETAU
INCLUDE TX5.0FM. SEMAPH
; INCLUDE TX5.0FM. SEQBKS
; INCLUDE TX5.0FM. SEQRD
; INCLUDE TX5.0FM. SEQSVC
; INCLUDE TX5.0FM. SEQWRT
; INCLUDE TX5 .0FM.UNBKRC
; INCLUDE TX5.0FM.UNLALL
; INCLUDE TX5.0FM.UNLSVC
;s INCLUDE TX5 .0FM.WRTBLK

2270526-
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. we N0 W

;****************************

;s INCLUDE
; INCLUDE
; INCLUDE
; INCLUDE
s INCLUDE
; INCLUDE
; INCLUDE
; INCLUDE
: INCLUDE
; INCLUDE
: INCLUDE

-

*
INCLUDE
*

WO WO NG NE NS Ng WS wmy W

ghhkhkhkhhkhkhkhkkkkkkkhkkhkkhk
-TX5.0TX.TXROOT

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
END

khhkdkhhhkhhhkhhhhkhhkhkhhkhhkhkhhhkhkk

SECTION V

TX5.0CP.OCPTSK
TX5.0CP.OCPTBL
TX5.0CP.OCPPRC
TX5.0CP.OCPIOU

TX5.0CP.DOCPTSK

TX5.0CP.OCPTLD
TX5.0CP.OCPSLD
TX5.0CP.OCPTAD
TX5.0CP.OCPLRT

(* Operator communications

package (OCP). Refer to
programmers guide for further
information

(* Single dynamic task systems
(* Multiple dynamic task systems

(* Single dynamic task systems

TX5.0CP.DOCPLRT

TX5.0CP.OCPEND
skhkhkkhkhkhkhkhhhhkhhhhhkkhhhhhhkhhdk

SECTION VI

hhkkkhkhkkhhkhkhhkhkkkhhkkkkhkhkkkkk

TX5.SYS.CNTRL

hhkhkhhhkhkkhkhkhkhkhkkkkhhkkhkhkk

SECTION VII

TX5.0TX.IOSUPR
TX5.0TX.TSKFUN
TX5.0TX.TSKLDR
TX5.0TX.CNVRSN
TX5.0TX.MEMSVC
TX5.0TX.TBUFMG
TX5.0TX.DTASK

TX5.0TX.EVENTK
TX5.0TX.GETEVT
TX5.0TX.TXSTRT
TX5.0TX.TXEND

TX5.0TX.STASK

(*

(*

(*

(*

(*

(*

(*

Multiple dynamic task systems

Control program.

Operating system modules
Refer to TX5 programmers

guide

990/10 and 990/5 systems only

Single

Single

990/10
990/10
990/10
990/10

dynamic task systems only

dynamic task systems only

and 990/5
and 990/5
and 990/5
and 990/5

Figure C-2 Sample TX5 Link Stream (Sheet

systems
systems
systems
systems

4 of 4)
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Appendix D

Communications Structures

D.1 GENERAL

This appendix contains information required to program secondary
stations to operate over a permanent virtual circuit (PVC) using
X.25 procedures. The requirements for generating and handling
the following structures are discussed:

* The logical channel identifier
* Various control packets:

- Reset request

- Reset confirmation

- Receive ready

- Receive not-ready
* The data packet

The method of addressing that provides program to program
communication is also described.

D.2 LOGICAL CHANNEL IDENTIFIER (LCI) ASSIGNMENT

Proper operation of the level 3 software requires the assignment
of an LCI to each secondary station. Because it is not proper
for either level 3 to interprete a level 2 frame command or for
level 2 to assign an LCI for level 3, it is recommended that an
unnumbered-information (UI) processor be added to the secondary
station software. Level 2 can call this processor when a UI
command is received. 1In this way, if the need arises to expand
UI control, only the UI processor 1is affected. The primary
station transmits the LCI message to the secondary station during
warm-start or after a secondary station is downloaded. = The
secondary station only interprets the LCI frame, it never sends
it. It cannot accept or send data or flow control packets until
the LCI is assigned.

2270526-9701 D-1
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The format of the LCI assignment frame is as follows:

BYTE O 1 2 3 : 4 5 6,7 8
FLAG ADDR, Ul >00 0001 GGGG ccece ccce FCS FLAG
2280620
where:
Byte 0 is the start-of-frame flag, >7E.
Byte 1 is the switch address of the secondary station.
Byte 2 is the HDLC UI command with P-bit set to 1.
Byte 3 is the I (information) field descriptor. This is

normally set to zero but may be used for UI
control expansion, if required.

Byte 4 is set to 0001, the general format identifier.
GGGG 1is the virtual channel group number of the
secondary station.

Byte 5 is the logical channel number of the secondary
station.

.Bytes 6, 7 are the 16-bit CRC HDLC frame check.
Byte 8 is the end-of-frame flag, >7E.

When the secondary station receives this message its level 2
software activates the UI processor and responds with an
unnumbered acknowledge (UA) message to the primary station The
secondary station then assigns GGGG CCCC CCCC as its LCI. This
LCI will be present in every packet sent on the permanent virtual
circuit (PVC).

D.3 PACKET LEVEL (LEVEL 3) PROCEDURES

The following paragraphs describe the 1level 3 interface
procedures that are used for communications between primary and
secondary stations. Each packet transmission is contained in an
HDLC numbered information (I) field. Only one packet is
contained in each I field and only the data transfer packet is
accompanied by user data. The types of packet are as follows:

D-2 2270526-9701
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* Reset request (RQ) packet
* Reset confirmation (RC) packet
* Receive ready (RR) packet
* Receive not-ready (RNR) packet

* Data packet

D.3.1 Reset Reqﬁest Packet

A reset request packet is transmitted when any of the following
occur:

* An invalid packet send count, P(S), is found in a data
packet.

* An invalid packet receive count, P(R), is found in data
packet, an RNR packet, or an RR packet.

* An incorrect packet length is detected.

* The general format identifier is not 0001l.

* Multiple retransmission attempts result in failure.

* A time-out occurs after sending a reset request.
Normally, the secondary station sends an RQ packet and
then awaits a reset confirmation packet. If the reset
confirmation packet 1is not detected within a pre-
determined time the RQ packet 1is retransmitted.
Transmission of the RQ packet is repeated until either a
reset confirmation or an RQ packet is received. In
either event the reception is treated as a reset
confirmation since both stations are apparently
attempting to reset.

The following conditions are ignored by the packet level and do
not require reset action:

* Reception of a packet with an invalid LCI.
* Reception of a packet of unknown type.

When a reset request packet is transmitted the following events
should occur:

* The packet level send counter, P(S), is set to zero

* The packet level receive counter, P(R), is set to zero

2270526-9701 D-3
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* Any packets awaiting transmission are re-submitted for
packet level processing

* A retransmission attempt is initiated - Retransmission
attempts should be counted and a maximum of 3 to 5
retries is recommended for most types of secondary
stations. If the attempts still fail, then the
transmitting device must decide how to handle the
packets still in the queue for transmission.

The reset procedure causes queued packets to be renumbered.
Packets that are unacknowledged when a reset request packet is
transmitted will remain unacknowledged thus raising the
possibility of duplicate packet transmission. It is recommended
that applications programs should be programmed accordingly and
duplication of data be considered preferable to deletion.

The format of the reset request packet is as follows:

BIT NUMBER
0 1 2 3 4 S5 6 7

VIRTUAL.
BYTE O o] 0 0 1 CHANNEL
GROUP
1 LOGICAL CHANNEL NUMBER
2 ) 0 0 1t 1 0o 1 1
3 0 0 ) o 0 0o o o
4 DIAGNOSTIC CODE
2280621
where:

Byte 0 is the general format identifier, 0001, followed by
the virtual channel group (VCG) number.

Byte 1 is the logical channel number (LCN). VCG and LCN
together form the logical channel identifier (LCI).

Byte 2 is the reset packet type identifier.
Byte 3 is always set to zero.

Byte 4 is the diagnostic code that points to the type of
problem encountered.
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Current valid diagnostic codes for byte 4 are as follows:

Bits 0,1,2 Bits 3 through 7 Meaning

000 00000 Problem undefined.

P (R) 00001 Bad P(R) returned.-

P(S) 00010 Bad P(S) returned.

000 00011 Packet is incorrect length.

000 ' 00100 General format identifier is
not 0001.

000 00101 Data packet has been sent too
many times.

000 00110 Station in receive-not-ready
condition too long.

000 00111 Invalid packet format
detected.

P (R) 01000 M data bit set in data packet
header.

D.3.2 Reset Confirmation Packet

A reset confirmation packet 1is transmitted to acknowledge the
reception of a reset request packet after the reset procedures
have been performed (see the previous paragraph). However, if a
reset request packet has been sent and a reset request packet
received the transmission of a reset confirmation packet is not
required. 1In this case, process the received reset request
packet as a reset confirmation packet. The format of a reset
confirmation packet is as follows:

BIT NUMBER
(] 1 2 3 4 5 6 7

VIRTUAL

BYTE O 0 (o] (o] -1 CHANNEL
GROUP

1 LOGICAL CHANNEL NUMBER

2 (o] (o] 0 1 1 1 1 1

2280622
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where:

Byte 0 is the general format identifier, 0001, followed by
the virtual channel group (VCG) number.

Byte 1 is the logical channel number (LCN). VCG and LCN
together form the logical channel identifier (LCI).

Byte 2 is the reset confirmation identifier.

D.3.3 Receive Not Ready Packet

The conditions to be considered for the RNR packet are as
follows:

* When an RNR is transmitted, that is, when the sender is
- unable to receive data packets on the PVC. This
condition clears when any of the following occurs:

- The transmission of a receive ready packet after
the RNR condition is corrected.

- The reception of a reset request packet.
- The transmission of a reset‘request packet.

* When an RNR is received, that is, when the receiving
station is unable to send data packets on the PVC. This
condition clears when any of the following occurs:

- A receive ready packet is received
- A reset request packet is received

- A reset request packet is sent and a reset request
or a reset confirmation packet is received in.
reply.

After receiving an RNR, the receiving station can continue to
receive data packets on the PVC. '

When the RNR condition has persisted for too long (as determined

by the receiver of the RNR) a reset request packet 1is
transmitted. '

The P(R) and P(S) counters are not reset when an RNR is sent or
received. If the station that sent the RNR continues to send
data packets, the P(S) counter is updated with each data packet
sent. The P(R) counter indicates the next expected P(S) count if
the RNR condition is cleared without resetting.
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The format of the RNR packet is as follows:

BIT NUMBER

(o) 1 2 3 4 5 6 7
VIRTUAL
BYTE O (o} o] 0 1 CHANNEL.
GROUP
1 LOGICAL. CHANNEL. NUMBER
2 P (R) 0 0 1 0 1

2280623

where:

Byte 0 is the general format identifier, 0001, followed by
the virtual channel group (VCG) number.

Byte 1 is the logical channel number (LCN). VCG and LCN
together form the logical channel identifier (LCI).

Byte 2 is the RNR packet identifier.

D.3.4 Receive Ready Packet

A receive ready (RR) packet 1is sent under the following
conditions:

* After an RNR packet is transmitted and the transmitting
station 1is again able to receive data packets, that is,
the RNR condition is cleared.

* When a receive window 1is full, to acknowledge data
packets if no data packets are queued for transmission.

Refer to paragraph D.4 for further information on
windows.

A receive ready packet 1is received under the following
conditions:

* After the reception of an RNR packet and the sending
station has cleared the RNR condition.

* To acknowledge receipt of a data packet.
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The format of the receive ready packet is as follows:

BIT NUMBER

[0} 1 2 3 4 5 6 7
VIRTUAL
BYTE O 0 (o) o 1 CHANNEL
GROUP

1 LOGICAL. CHANNEL NUMBER

2 P (R) o] 0 (o] (o] 1

2280624
where:

Byte 0 is the general format identifier, 0001, followed by
the virtual channel group (VCG) number.

Byte 1 is the logical channel number (LCN). VCG and LCN
together form the logical channel identifier (LCI).

Byte 2 is the receive ready packet identifier.

D.3.5 Data Packet

The data packet header is appended only to user data sent on the
PVC; it is not appended to the control packets previously
described. .Data packets are sequentially numbered using the P (S)
parameter -and carry an embedded acknowledgement of the last data
packet received, P(R). P(R) is the sequence number of the next
expected data packet. P(R) and P(S) counters are maintained for
each PVC.

A data packet can be transmitted when the following conditions
are satisfied: :

* The LCI is assigned and the PVC is in the data transfer
state. :

* An RNR has not been received, or if one has been
received, the RNR condition no longer exists.

* The send window is not full.
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header has been added:
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depicts

B1T NUMBER

0 1 2 3 4 5 6 7
BYTE 0 Q ) 0 0 vCG T
1 LOGICAL CHANNEL NUMBER (LCN) ’..‘.;;iSE'%.“TA PACKET
2 P (R) 0 P (S) 0 1
3 ) o 0 0 0 0 0 0 1
MESSAGE TYPE
4 (¢] [o] (o] [o] o 1 1 1 1
5 DID DID I
6 DID DID DESTINATION
AND
SOURCE 1Ds
7 SiD SID
8 SID SID
9
USER USER DATA/
MESSAGE MESSAGE
n |
2280625 '
where:
Bytes 0, 1, 2 are the packet header, consisting of:
* A data qualifier bit, Q. This is
~always set to zero.
* VCG, the 1line number to which the
device is attached.
* LCN, the HDLC drop address for the
device. '
* P(R), the receive packet level
counter
2270526-9701 D-9
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* A more-data bit, M. This bit must
always be set to zero.

* P(S), the transmit (send) packet
level counter

Bytes 3 and 4 are the session control word. This is fixed
in value at >0007 for all data packets.

Bytes 5 and 6 are destination 1IDs coded in binary coded
decimal and assigned during network
generation.

Bytes 7 and 8 are source IDs coded in binary coded decimal
and assigned during network generation.

Bytes 9, etc. are user data. The maximum size is usually
256 or 260 bytes.

D.4 DATA PACKET FLOW

The orderly flow of data is enhanced by defining a window size
for each permanent virtual circuit (PVCQ). The window size
specifies the maximum number of sequentially numbered data
packets that a station is authorized to transmit and have
outstanding at any given time without receiving a receive ready
packet as an acknowledgement between packet transmissions. With
modulo 8 arithmetic a window size of 1 through 7 can be specified
but the size must be the same at the primary and secondary
station for a given PVC. A window size of 1 specifies that the
sending station must receive an acknowledgement before sending
the next data packet. A window size of 7 specifies that the
sending station may not transmit more than 7 data packets or have
more than 7 outstanding before receiving an acknowledgement. The
window size 1is determined by the memory available for buffering
input and output data packets, including the memory required to
manage these buffers.

If the receiving station window is exceeded, a procedural error
has occurred and a reset request packet should be sent as a
reply.

Examples of transmitted data packets follow.
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D.4.1 Packet with User Data

When a

data packet is transmitted over the data link the format

appears on the line as follows:

F_________ 1 FIELD %

FLAG ADDR, 1 PACKET HEADER X USER DATA CRC FLAG
2280626
where:
Flag is the start-of-frame and end-of-frame flag, >7E.
Addr is the switch address of the secondary station.
I field includes the packet header, X (see next entry), and
the user data.
X is the session control word and the destination and
source IDs. '
CRC is the frame check character.
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D.4.2 Packet with No User Data

When a control packet is transmitted over the data link the
format appears on the line as follows:

r——— 1 FIELD ————ﬂ

FLAG ADDR. I CONTROL. PACKET CRC FLAG
2280627
where:
Flag is the start-of-frame and end-of-frame flag , >7E.
Addr is the switch address of the secondary station.

I field includes only the control packet, that is, a receive
ready, a reset request, a reset confirmation, or a
receive not-ready packet. '

CRC is the frame check character.

D.5 TASK LEVEL IDENTIFIERS

The three levels of X.25 are the physical link, the data link
procedures and the packet level procedures. To provide for task
to task, or program to program, communications a supplimentary
method of addressing is available. This method provides for
addressing uniquely ’'dentified programs or devices in the
distributed environment. The addresses are refered to as
Destination IDs and Source IDs. There is a unique ID assigned to
TM990 and PM550 secondary stations. In data packets arriving at
the secondary stations the ID is refered to as the destination
ID. In data packets sent from the secondary station the same ID
is refered to as the source ID. The IDs must be included in
every data packet entering and leaving the devices. To send a
data packet to the primary station, TM990 and PM550 do the
following after receiving the first input data packet:

1. Include the session control word in the output data
packet.

2. Take the destination and source 1IDs received in the
input data packet and reverse their relative positions
for the output data packet. In other words, make the
source ID in the received data packet the destination
ID in the send data packet, and vice-versa.
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Communications between primary station tasks and TM990 or PM550
should be peformed in accordance with this appendix.

D.5.1 Network Information Table (NIT)

This section describes the purpose of the destination and source
IDs and how they are used by the primary station software.

A Network Information Table (NIT) in the primary station includes
the information required to route messages from primary station
tasks to secondary station tasks or devices. There are two table
formats defined. The long form is an output format, the short
form is an input format. The input format is refered to as the
short form because it includes the minimum information required
to route input messages to tasks at the local station. For each
PVC supported in the 1local 1line network, there is one output
format NIT entry. At each station that uses the the NIT formats,
there is one input format NIT entry for each task that uses the
communications services.

TX5 secondary stations also use the NIT input and output formats.
The requirements for, and format of, NIT entries at the
secondaries is essentially the same as at the primary station.
For those stations that do not support multi-tasking (such as
TM990 and PM550) no NIT is required.

The NETGEN program that builds the NIT tables executes a series
of prompts to an interactive device. This program uses the
responses to these prompts to build the NIT entries for the
primary station or the TX5 secondary stations. The user of this
program must know the local line network configuration in order
to properly build the tables. This program is further described
in Section 3.3.

The concept of 16-bit destination and source IDs is derived from
the need to extend the range of data link addresses (currently
limited to 64 for LLM type devices). These IDs are also used to
address logical entities (tasks or programs) within a distributed
computer system. For each physical address (such as LLM or PM550
switchs) and for each task ID in a TX5 secondary station, a
unique network address is assigned. This address has a decimal
range of 0 through 9,999, providing up to 10,000 unique IDs
within a network. Use of these 1IDs allows duplication of
physical addresses (such as LLM switch addresses) and logical
addresses (such as task IDs) within the network. One ID is
assigned to one device or one task, and there are no duplicate
IDs within the network.
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This ID concept supports the download function required by some
secondary stations. The primary station download task cannot,
and should not, address LLM type switch addresses in the network
since these addresses may be duplicated in a large multipoint
configuration (see Section 2). Assigning an ID to each LLM type
switch address enables the download task to address that ID. The
communications software, using the NIT, then resolves the problem
of routing download messages to the appropriate multipoint line.

Assignment of an ID to each secondary station TX5 task allows the
use of the same task ID in more than one TX secondary station.
For example, task ID >80 in a secondary station with LLM switch
address >1E on one multipoint local line can be assigned ID 1001,
while the same task ID and switch address on another multipoint
local line can be assigned ID 2001. This scheme requires that
the sending task in the primary station specify either ID 1001 or
ID 2001 depending on the station and task that is to receive the
message. Section 2 contains a diagram depicting this scheme.

D.6 DOWNLOAD TRANSMISSION SEQUENCE
Secondary stations can be downloaded either automatically when a
communications warm-start is initiated, or by using the DOWNLOAD
command. The following paragraphs show the sequence of events in
terms of the frames transmitted from the primary to secondary
stations and vice versa.
In the frames shown below, the following terms are used:
Flag is the HDLC start-of-frame and end-of-frame delimiter.
Addr 1is the switch address of the receiving station.
CRC is the frame check character.

>17 is the code for the HDLC RIM (request initialization
mode) or SIM (set initialization mode) command.

>13 is the code for the HDLC UI (unnumbered information
transfer) command.

>73 is the code for the HDLC UA (unnumbered acknowledge)
command.

DATA is the program being downloaded.
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D.6.1 Download by Secondary Request

When the download operation is automatically accomplished the
following sequence of events occurs:

1. The host polls the secondary station.
2. The secondary station sends a download request (RIM).

3. The host sends the first frame containing program data
(UI).

4. The secondary station acknowledges (UA).

5. The host sends the second frame containing program data
(UI).

6. The secondary station acknowledges (UA).
This continues until the download completes.

The sequence is shown in the following diagram:

HOST POL.L

——ee FLAG ADDR. CMD. ... CRC FLAG
RIM '

4——‘-————— FLAG ADDR. |. >17 CRC FLAG
ul ‘

———— FLAG ADDR. >13 DATA CRC FLAG
UA

— FLAG ADDR. >73 CRC FLAG
ETC

2280628
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D.6.2 Download by User (SCI) Request

When the download operation is requested by the use of the SCI
command DOWNLOAD the following sequence of events occurs:

1. The host sends an initialization command (SIM)

secondary station.

2. The secondary station acknowledges (UA).

to the

3. The host sends the first frame containing program data

(UI).

4. The secondary station acknowledges (UA).

5. The host sends the second frame containing program data

(UI).

6. The secondary station acknowledges (UA).

This continues until the download completes.

The sequence is shown in the following diagram:

SIM

UA

]

UA

Ul

ua
e,
ETC
2280629

FLAG ADDR. >17 CRC FLAG
FLAG ADDR. >73 CRC FLAG
FLAG ADDR, >13 DATA CRC FLAG
FLAG ADDR. >73 CRC FLAG
FLAG ADDR. >13 DATA CRC FLAG
FLAG ADDR., >73 CRC FLAG
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The frames containing program data are shown in more detail in
the following diagram:

FLAG ADDR, >13 LOAD WORD LOAD CRC FLAG
ADDRESS COUNT DATA
(BYTE) (BYTE) (BYTE) (WORD) (WORD) (WORDS) (WORD) (BYTE)
2280630

The word count is the number of words contained in the data
field; the 1load address 1is the memory starting address for
loading the data at the secondary station. The 1load data is
binary load data which has already relocated. The data is
relocated by using the preprocessor command PREDB, (see paragraph
5.2.2). The last data frame will have a zero in the word count
field and the load address field will contain the program start
vector. The start vector is given using the assembler END <start
vector> statement. If no start vector is supplied by the program
the address frame will contain a zero.
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GLOSSARY

This appendix contains a glossary of the terms used in this
manual. The definition of terms provided apply specifically to
the DX10 HDLC Communications Package as they are used in this
manual. :

Activation services
Activation services is a part of the communications package
software for use by applications programs that expect input
data from other stations. A call to activation services is
executed by a level 15 XOP with opcode >4D, where the 1I/0
opcode ranges from 4 to 7 and specifies the function to be
performed.

CCITT
An abbreviation for the Consultative Committee for
International Telegraph and Telephone. The CCITT is a
standards organization set up to study digital networks.
The DX10 HDLC Communications Package 1is a subset of the
X.25/HDLC developed by the CCITT.

Communications buffers
Input and output buffers allocated by the communications
.package to handle data transfers between stations in the
network.

Communications line
A line consisting of a single shielded, twisted-pair cable
that interconnects the stations in a local line network.
The cable is connected from the FCCC board in the primary
station to the LLM boards in the secondary stations.

Communications register unit
See CRU.

Communications tasks
Software programs in the communications package included in
both primary and secondary stations that provide
‘communications services to the network.

CRU (communications register unit)

The direct command-driven serial input/output interface of
the 990 computer.
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Data buffers

Storage areas allocated within an application program to
hold data required by the program.

Data Link Level -~ (Level 2)
Level 2 software provides data 1link control for an
-unbalanced (multipoint) line operating in the HDLC "normal
response" mode. A subset of the International Standard High
Level Data Link Control (HDLC) protocol is specified for use
with the DX10 HDLC Communications Package. Included in this
control are message sequence counting and HDLC frame
formatting procedures.

Device service routine
See DSR.

Destination ID
See DID.

DID (destination ID)
The network ID assigned to stations or applications programs
that have data sent to it.

Download directory
A directory maintained by the communications package that
contains the file names of formatted operating systems for
secondary stations and the station 1IDs to which the
operating systems are assigned.

Download preprocessor
The wutility program in the primary station that converts a
standard DX10 object file into a relocated binary formatted
object file and stores the object file in the download
directory. :

Download task
This task accesses the files built by the download
preprocessor and transfers records from these files to the
downloading secondary station via the communications
package.

Downloading
A procedure by which the operating system or stand-alone
program for a secondary station is sent from the primary
station over the communications line. TX secondary stations
require an DX10 HDLC Communications ROM loader for
downloading.
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DSR (device service routine)
A program that provides the software interface by servicing
interrupts and performing input and output operations
between a device and the system software. The
communications package includes a special DSR that provides
the TILINE interface between the CPU and the FCCC card.

FCCC
The Four Channel Communications Controller board that
provides the electrical interface between the primary
station and' the communications line.

HDLC
An abbreviation for High Level Data Link Control.

LCI

The logical channel identifier is made up of a VCG/LCN
(Virtual Channel Group/Logical Channel Number) that is
assigned when the NETGEN program is executed.

LLM (local line module)
A CRU device installed in the computer chassis that provides
the physical interface for TX5 secondary stations to the
network.

LUNO (logical unit number)
A number which specifies the device for an input/output
operation.

Modem
A device which (1) converts a digital waveform to an analog
waveform suitable for transmission, and (2) converts the
received analog waveform to digital during reception.

Multipoint line
A single communications line that connects several secondary
stations to one primary station. All secondary stations on
the same multipoint line are connected to the same FCCC port
in the primary station.

Network
A configuration of primary and secondary stations
interconnected by cables.

Network Generator Programs - NETGEN and TXNETGEN

The programs that create the network information table (NIT)
entries. NETGEN creates the NIT entries for the primary
station that identify secondary stations and primary
applications programs that use the communications package.
TXNETGEN creates the NIT entries for the secondary stations
that identify secondary task that wuse the communications
package.
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Network ID

A four-digit binary coded decimal value that ranges from
0000 to 9999. Each station and applications program that
uses the communications package is assigned a unique network
ID. Network 1IDs 0000 through 0099 are reserved for use by
the communications package. The network ID becomes the SID
when data is sent from a location; the network ID becomes
the DID when data is addressed to a location.

NIT (Network Information Table)

The network information table is a memory resident table
contained in the primary station and TX5 secondary stations.
There is one long form NIT entry in the primary station for
each secondary station in the network and one short form NIT
entry for each applications program in the the primary
station that uses the communications package. Each TX

‘secondary station contains one long form NIT entry and one

short form NIT entry for each applications program in the
station that use the communications package.

Off-line

pVC

A condition pertaining to the status of a station in the
network. When a station is taken off-line, it is logically
disconnected and all polls normally sent to the station are
inhibited. This condition may be caused by an operator
action or by certain error conditions.

A permanent virtual circuit 1is established within the
communications package that provides the logical connection
between the primary station and each secondary station.

Packet Level (Level 3)

Level 3 provides the procedures that control the flow of
information on the permanent virtual circuit (PVC). Each

"message (called a data packet) includes a data packet header

and data packet sequence numbers. The sequence numbers are
used to count data packets sent and received on the PVC and
to 1limit the number of data packets that can be
unacknowledged at any given time. Packets supported under
the DX10 HDLC Communications Package are standardized under
the CCITT X.25 recommendations. Packets without data are
also sent on the PVC to indicate the receipt of other
packets or the condition of the sender (i.e., busy,
resetting, not busy).

PDT (physical device table)

A table that contains the device-related data required by
the DSR. ’

Physical Link Level (Level 1)

Level 1 is the electronic interface between the stations
that are controlled on the FCCC board.
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Polling
An operation conducted by the polling software on the
FCCC .board that controls the flow of data between stations
in the network. The polling operation scans the secondary
stations on a nonprioritized, roll call basis to determine
if any of the stations require communications services.

Preprocessing
A procedure performed on the operating system or a stand-
alone program for a secondary staton to format it for
downloading: over the communications 1line (see download
preprocessor) .

Primary station
A Model 990/10 or /12 Computer system with a DX10 operating
system (version 3.4). communications package software and
hardware (FCCC and cable), and input/output devices.
Control of the communications package is maintained at the
primary station.

Remote SCI
- Remote ©SCI provides a means of interacting with a TX5
secondary station from a terminal at the DX10 primary
station. The Remote SCI command set is modeled after the
DX10 SCI command set.

Secondary station
A Model 990/5 Computer system or a remote processing device
that is connected to and communicates with the primary
station via a communications line.

Session Control
The level of software in the communications package that
handles all applications programs” requests for
establishing, operating, and terminating a session.

SID (source identification)
The network ID assigned to a station or applications program
that sends data to another location in the network.

Source ID
See SID.

Station
A 990 computer system, including all input/output devices
such as a printer or terminal that are locally-connected to
the computer or any other device that can be connected to
the network.

Station ID

The network 1ID assigned to the LLM board in the secondary
station,
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Switch ID

Time

User

wWarm

XOP

The switch selected address of the LIM board in the
secondary station.

out

A condition that occurs when a secondary station has been
sent a poll and the station does not respond within the time
specified.

task
An applications program that uses the communications
package.

start

A procedure that loads the station”s operating system and
restarts the system. The procedure consists of pressing the
HALT/SIE, RESET, and LOAD switches on the computer front
panel. In the primary station, an IS command to initialize
the DX10 operating system and a COMMGO command to initialize
the communications package must also be executed. In the
secondary station, any tasks given an initial state of 3
during system generation are automatically activated at warm
start.

Special extended operation (XOP) procedures included in the
communications package to provide an interface between
applications programs and the software within the
communications package.
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INDEX

The following index lists key words and concepts from the subject
material of the manual together with the area(s) in the manual
that supply major coverage of the listed concept. The numbers
along the right side of the 1listing reference the following
manual areas:

* Sections - References to sections of the manual appear
as "Section x" with the symbol x representing any
numeric quantity.

* Appendixes - References to appendixes of the manual
appear as "Appendix y" with the symbol y representing
any capital letter.

* Paragraphs - References to paragraphs of the manual
appear as a series of alphanumeric or numeric characters
punctuated with decimal points. Only the first

character of the string may be a letter; all subsequent
characters are numbers. The first character refers to
the section or appendix of the manual in which the
paragraph is found.

* Tables - References to tables in the manual are
represented by the letter T followed immediately by
another numeric character (representing the section of

the manual containing the table). The second character
is followed by a dash (-) and a number: TX-yy
* Figures - References to figures in the manual are

represented by the letter F followed immediately by
another numeric character (representing the section of
the supplement containing the figure). The second
character is followed by a dash (-) and a number:

Fx-yy

* Other entries in the Index - References to other entries
in the index are preceded by the word "See" followed by
the referenced entry.
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Accumulation, Statistics . . . . . . . . 1l.4.2.5
Activate . . . . . . . . . . . . 1.4.2.5
Utilities . . . . . . . . . . . . 5.6
Activating:
Communications . . . . . . . . . . . 3.5
Primary Station . . . . . . . . . . 3.5.1
Activation . . . . . . . . . . . . 3.3.2
Remote SCI . . . . . . . . . . . 5.4.1
Request . . . . . . . 4.,2.,2,2, 4.2.2.3, 4.2.2.4
Activation Services . . . . . . . . 1.4.2.4, 4.2.2
Errors . . . . . . . . . . . . A.l.6
Add Alias . . . . . . . . . . . . 5.2.3.1
Adding:
FCCC Board . . . . . . . . . . . 3.3.4.1
Primary Task . . . . . . . . . . 3.3.4.1
Secondary Station . . . . . . . . . 3.3.4.1
Secondary Task . . . . . . . . . . 3.3.4.1
Additional:
Lines . . . . . . . . . . . . 3.3.3.3
Stations . . . . . . . . . . . 3.3.3.3
Address Field . . . . . . . . . . B.7.2
Addresses, Station . . . . . . . . . 2.2.2.2
Addressing, Network . . . . . . . . 2.2, 2.2.3, F2-1
AL Command . . . . . . . . . . . 5.4.3.2
Alias: :
Add . . . . . . . . . . . . . 5.2.3.1
Assign . . . . . . . . . . . . 5.2.3.1
Commands . . . . . . . . . . . 5.2.3.1
Delete . . . . . . . . . . . . 5.2.3.1
Modify . . . . . . . . . . . . 5.2.3.1
Artificial Data . . . . . . . . . . . 5.5.4
Assembling TX5 . . . . . . . . . . . 3.4.4

Assembly Language

Interface . . . . . . s . . . . Fa-7

‘Program . . . . . . . . . . . F4-5, F4-6

Subroutine . . . . . . . . . . . 4.6.1
Assign Alias . . . . . . . . . . . 5.2.3.1
Assign Breakpoint Command . . . . . . . . 5.4.3.1
Assign LUNO Command . . . . . . . . . . 5.4.3.2
Assignments, Network . . . . . . . . . 2.2.2
Associate Network ID/Task ID Command . . . . . 5.4.3.14
Board:

FCCC . . . . . . . . . . . . 1l.4.2.1

LLM . . . . . . . . . . . . . 1l.4.2.1
Build Download File . . . . . . . . . . 5.2.3.2
Building: _

Primary System . . . . . . . . . . 3.2.1

Remote SCI . o« e . . . . . . . . 3.4.2

Secondary System . . . . . . . . . 3.4.1
Call:

READ4D L] L] . L] L] L] . L] L] ) . L] . 4.6'2.1
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WKUP4D
WRIT4D

Calls:

. .

Input/Output

Subroutine .

Supervisor .
Changing an Entry

Command:
AL

.

Assign Breakpoint

Assign LUNO .

Associate Network

DB

.

Delete Breakpoint

Display Error Codes
Dump Workspace

DW
ERRS

Execute Task

Field

IDT

L]

Initialize Date
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Texas Instruments U.S. District Sales and Service Offices
(A complete listing of U.S. offices is available from the
district office nearest your location)

California Illinois Texas
831 S. Douglas Street 515 West Algonquin Road 8001 Stemmons Expressway
El Segundo, California 90245 Arlington Heights, lllinois 60005 P.0. Box 226080
(213) 973-2571 (312) 640-2900 M/S 3108
100 California Street 800) 942-0609 ('321"'3%8?"35 75266
Suite 480 Massachusetts -4460
San Francisco, California 94111 504 Totten Pond Road 13510 North Central Expressway
(415) 781-9470 Waltham, Massachusetts 02154 P.0O. Box 225214
776 Palomar Avenue (617) 890-7400 M/S 393
P.0. Box 9064 Michigan Dallas, Texas 75265
Sunnyvale, California 94086 24293 Telegraph Road (214) 238-3881
(408) 732-1840 (Sscilét)h;:&e;io,&Molchlgan 48034 9000 Southwest Freeway, Suite 400
3186 Airway (800) 572-8740* Houston, Texas 77074
Suite J . (713) 776-6577
Costa Mesa, California 92626 Minnesota . ,
B 7625 Parklawn Avenue 8585 Commerce Drive, Suite 518
(714) 540-7311 " : A
Minneapolis, Minnesota 55435 Houston, Texas 77036
Colorado (612) 830-1600 (713) 776-6531
gjzltSe %::)s: Hampden Avenue Missouri (713) 776-6553*
Denver, Colorado 80231 2368 Sc.huet? .
St. Louis, Missouri 63141 .
(303) 751-1780 (314) 5690801 Virginia
Florida A 1745 Jefferson Davis Highway
1850 Lee Road New Jersey Crystal Square 4, Suite 600
Sute 115 1245 Westfield Avenue Arlington, Virginia 22202
| '
Winter Par, Fiorda 32769 oy srace00 T (709} 553-2200
Georgia Ohio Wisconsin
4124 Linden A
3390 ‘Northeast Expressway Daytor:? C;?io Zg:;; 2053 Bishops Way
Buiding9 (513) 258-3877 Sute 214
Atlanta, Georgia 30341 . Brookfield, Wisconsin 53005
(404) 458-7791 Pennsylvania (414) 784-1323
: 420 Rouser Road
- Coraopolis, Pennsylvania 15108
*Service telephone number (412) 771-8550

TI-CARE*

Centralized Dispatch Telephone Numbers
for Requesting Service

800-

800-525-8055 392-

800-
325-4324 201-574-9800
New Jersey
North of
oo Princeton
408- 512482

303-751-1780
732-1840 r 325.4553
714
540-7311 800-
800-
8543273 || 5058085

@ SZp

808-955-2617 (Hawaiian Islands) O

Installation for Computer Systems Dallas Customers-
800-231-2807 214-238-3881
713-937-1200 (Texas only, collect)

800-241-3047

800-392-1488

Houston Customers-
713-776-6511
Ext. 553 or 554

*Service mark of Texas Instruments

The Tl Customer Support Line is available to answer our customers’ complex
technical questions. The extensive experience of a selected group of Tl senior
engineers and systems analysts is made available directly to our customers. The TI
Customer Support Line telephone number is (512) 250-7407.
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