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Preface 

Preface 

This manual describes the operation of the Texas Instruments DXIO 
HDLC Communications Package. The manual is primarily intended 
for systems personnel responsible for constructing the 
communications network and for applications programmers 
responsible for developing programs that utilize th~ 
communications package. The manual assumes that the reader is 
familiar with the DXIO and TX5 operating systems. 

The protocols used by the communications package are based on, 
and are compatible with, the CCITT X.25 and high-level data link 

. control (HDLC) recommendations. These protocols are transparent 
to users of the communications package. 

Tors manual is organized into five sections and four appendixes 
as follows: 

Section 

1 Introduction Provides an overview of the 
communications package; describes the significant 
hardware and software features and possible network 
configurations; explains principles of system 
operation. 

2 Planning the Network Provides the background 
information necessary for constructing and 
operating the communications package; describes in 
detail the prerequisites for constructing the 
network. 

3 Constructing and Activating the Network - Describes 
the procedures for constructing the communications 
package at the primary and secondary stations and 
for activating the network. 

4 Applications Programming Provides information 
necessary to write applications programs that use 
the communications package. 

5 Applications Utilities - Describes the applications 
utilities available for generating, processing, 
downloading, and debugging programs that execute in 
secondary stations. 
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Preface 

Appendix 

A Error Messages - Describes the error messages that 
may be encountered during activation and operation 
of the communications package. 

B Throughput - Provides detailed information on HDLC 
network polling and addressing techniques. 

C Generating a TX5 Operating System Provides the 
information necessary to generate a TX5 operating 
system with communications capabilities. 

D Communication Structures - Provides information on 
transmission structures necessary to program 
secondary stations. 

The following manuals contain information related to the DXlO 
HDLC Communications Package: 
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Introduction 

Section 1 

Introduction 

1.1 GENERAL 

This section presents an overview of the Texas Instruments OXIO 
HOLC Communications Package. This package provides control of a 
network consisting of two or more Model 990 Computer systems 
connected by a communications line. The communications package 
supports communications between applications programs resident in 
physically separate and independent computers within the network. 
Typical communications package applications include distriruted 
processing and the control of industrial processes. 

The following paragraphs describe the network configurations 
supported by the communications package, features of the package, 
and general pr inci pIes of system operation. 

1.2 NETWORK CONFIGURATIONS 

A minimum network configuration consists of two systems as 
follows: 

* A primary (host) station. This must be a Model 990/10 
Computer or Model 990/12 Computer system equi pped wi th: 

A OX 10 0 pe rat i n9 s ys t em, reI ea s e 3. 4 

The communications package software 

A four-channel communications controller (FCCC) 
board 

A Model 911 Video Display Terminal (vor) 

192 kilobytes of memory 
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I ntroducti on 

* A secondary station. This may be either a Model 990/5 
Computer system or a remote processing device, such as a 
TM990 or PM550 system. If the secondary station is a 
Model 990/5 Computer system, it must be equipped wi th 
the following: 

A TX5 operating system, release 3.2.0, 
communications package software 

with 

A local-line module (LLM), which functions as the 
communications controller 

A DXlO HDLC Communications Package ROM loader to 
provide downloading capabilities 

* A communications line that interconnects the computers 
within the network. This can be one of the following: 

A local-line cable consisting of a single
shielded, twisted-pair cable that is a maximum of 
3000 meters in length 

A modem line in accordance wi th EIA specification 
RS-232C. 

A configuration can include a maximum of 32 secondary stations 
connected to the primary station on a single multi};X)int line, as 
shown in Figure 1-1. The secondary stations can be any 
combination of TXS supported systems or remote devices. 

The physical interface between the primary and secondary stations 
is provided by the FCCC board in the pr lmary station 

line to the LLMs or 
at the secondary 

interconnected through the communications 
other type of communications controller 
stations. Features of the FCCC board and 
in subsequent paragraphs of this section. 

the LLM are described 

Control of the networ k 
Secondary stations can 
Each secondary station is 
secondary station must 
before sending any data. 

is provi ded by the pr imar y st ati on. 
send data only to the primary station. 
J;X>lled on a time-selected basis. A 
wait until it is polled by the primary 
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Figure 1-1 Network Configuration possibilities 
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Introduction 

1.3 COMMUNICATIOOS PACKAGE FEATURES 

The communications package supports the following: 

* 

* 

* 

Communications between applications programs installed 
in the primary station and those installed in secondary 
stations. 

Downloading of secondary stations from the primary 
station. For TX5 secondary stations, the Model 990/5 
Comp.lter must be equipped wi th an DXlO HDLC 
Communications Package ROM loader. 

Remote System Command Interpreter (SCI) capabilities for 
installing applications programs in TXS secondary 
stations from the primary station and debugging these 
programs from a terminal at the primary station. 

In order to perform these functions, the communications pac kage 
includes hardware and software additions to both the primary 
station and TX secondary stations. These additions are described 
in the following paragraphs,. 

1. 3 • 1 Har dw ar e F ea t ur e s 

The hardware addi tions requi red by the communications pac kage 
include the FCCC board for the primary station and an LLM for 
each TX5 secondary station in the network. The FCCC board and 
LLMs provide the following: 

* Bit-oriented, half-duplex, serial synchronous operation 
that can be a maximum of 9600 bits per second 

* Mu1 tipoint operation 

* Eight-bit character length 

* Switch-selectable addresses (on LLM) 

* Line term ina t ion s el ect i on (on LLlvI) 

* Line iso1 ati on at a maximum of 1300 vol ts dc 

* Dat a tr ans parency 

* l6-bit cyclic redundancy check (CRC-CCITT) to detect 
line errors 
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The FCCC board occupies a full slot in the primary computer 
chassis and communicates wi th the central processing uni t (CPU) 
through the TILlNE* interface. The LLM occupies a half-slot in 
the secondary computer chassis and interfaces wi th the CPU 
through the communications register uni t (CRU). The FCCC board 
and LLMs contain switches and jumpers that must be set correctly 
before communication is attempted. These are described in 
subsequent sections of this manual. Additional information on 
these boards is provided in the appropriate installation and 
operation manual listed in the Preface. 

1. 3 • 2 Sof tw ar e F ea t ur e s 

The communications package software includes additions to the 
operating systems of the primary station and the secondary 
stations. The software components that comprise the 
communications pac kage interf ace wi th the respecti ve operati ng 
syst ems to provi de communications servi ces to stations in the 
network. The software components within the communications 
package include the following: 

* Network generation and start-up utilities executed by 
the systems personnel responsible for constructing the 
network. These programs and utilities are activated at 
the pr i m ar y stat i on by SCI comm and s as des cr i bed in 
Section 3. These utilities include the following: 

A network generator utility to define the software 
configuration of the network and create the data 
structures (network information tables) required 
for task-to-task communications. 

A communications package generator utility to link 
the pr imar y communications sof tware to the networ k 
information tables. 

A remote SCI generator utility to build the link 
control file for secondary remote SCI tasks. One 
must be built for each TX5 secondary station that 
will use remote SCI. 

A download preprocessor utility for formatting the 
secondary stations' operating systems and stand
alone programs prior to transmitting them to the 
second ar y stat ions. 

A network activator utility for initializing 
communications between the primary and secondary 
stations. 

* Tradem ar k of Texas I nstr uments Incorporated. 
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* Applications utilities that may be executed by users of 
the network as described in Section 5. These utilities 
include the following: 

A downloader utility for transmitting preprocessed 
files to specified secondary stations. 

A remote SCI utili ty (analogous to DXlO SCI) 'to 
aid in derugging tasks resident in TX5 secondary 
stations. 

A statistics utili ty to moni tor network acti vi ty. 

Activate/deactivate utilities to provide control 
over communications acti vi ti es between primary and 
secondary stations. 

* A supervisor call (SVC) processor that provides the 
interface between the communications package and user 
applications programs that use the network. The 
communications SVC processor aCCesses extended 
operations (XOP s) at level 15 wi th an o:f:Code of >4 D. 
Calls to the SVC processor can be made from assembly 
language, FORTRAN, or Pascal programs to perform the 
f ollowi ng f uncti ons: 

Write (transmit) information to tasks in other 
stations. 

Read information recei ved from another station. 

Request activation (wake-up) services from the 
communications pac kage. 

* Canmunications tas ks attached to a procedure that 

* 

perform the following: 

Handl e all inp,lt/output (recei ve/transmi t) 
operations using the communications protocol. 

Control the flow of information that is initiated 
by polling secondary stations. 

Report errors that occur during the operation of 
the communications package. 

Devi ce servi ce routi nes (OS Rs) that provi de 
i nterf ace between the FCCC board and the 
communications package software and ,between the 
board and the TX5 communications package 

the 
DX10 

LLM 

Each of these features is represented in the system diagram in 
Figure 1-2. 
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1.4 PRINCIPLES CF SYSTEM OPERATION 

The following paragraphs describe the basic operation of the 
communications package. The software makes system operation 
1 ar gel y us er- tr anparent • The i nf orm ati on provi ded in the 
f 01 1 owi ng par agr aphs ena bl es the us er to make the mos t ef f ecti ve 
use of the communications package. 

An overview of basic system operation is given first, followed by 
a more detailed description. 

1.4.1 System Operation - General Description 

The structure of the communications package is compatible wi th 
the lower levels of the International Standards Organization 
(ISO) Open System Interconnect model. Figure 1-3 shows the 
various levels of software that are implemented in the package at 
a DXIO primary and a TX5 secondary station. 

A primary-resident task that communicates with a secondary
resident task does so via the intervening software levels. Data 
generated by the primary task for transmission to the secondary 
station is passed downward from level 4 to levell, where it is 
transmitted to the secondary station over a physical 
communications line (data link). At the secondary station, the 
reverse process takes place and the data is passed upward to the 
secondary task. The reverse process occurs when the secondary 
station transmi ts to the primary station. Due to the 
transparency of the communications software, primary and 
secondary tasks appear to communicate directly with each other. 
A logi cal int er f ace may be sai d to exi st between the t as ks , in 
contrast to the actual physical interface that exists between the 
primary and secondary stations. In the same manner, logical 
interfaces exist between primary and secondary stations at the 
packet level and the line-control level. 
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The software levels are as follows: 

* 

* 

* 

* 

Level 1 (line level). This is the actual physical 
communications line connection between a primary station 
and the associ ated secondary stations. 

Level 2 (line-control level). This area of the software 
controls the physical line in accordance with the High 
Level Data L ink Control (HDLC) ,protocol. 

Level 3 (packet level). This software area controls and 
interleaves the flow of information to and from primary
resi dent tas ks and the var i ous secondar y- resi dent tas ks. 

Level 4 (end-to-end control). This is the interface 
between the tas ks and the lower level s. 

Figure 1-4 shows how the actual transmitted data block (frame) is 
buil t as it is passed from one level to another prior to 
transmission ... across the physical interface. The data or message 
generated by the primary-resident task is processed at level 4 
and queued for the packet level. A header is added to the 
message at the packet level for identifica.tion and control 
purposes and the combined result is passed to the HDLC line
control level. At the line-control level, transmission flags, 
addresses, and commands are added, along with a cyclic redundancy 
(CRC) check that is generated for error detection purposes. The 
result, an HDLC frame, is then in a form suitable for 
transmission to a secondary station (vi a the data link), where 
the reverse process occurs. The data or message is stripped of 
all addi tions made at the primary station and is passed to the 
secondary application task for processing. 

1.4.1.1 Level 1 (Line Level). 

The physical interface (communications line) between the FCCC 
board in the primary station and the LLM board in a secondary 
st ation (di agr ammed in Figure 1-1) can be one of the followi ng: 

* A di ff erenti al local-line connection for distances of 
less than 3000 meters 

* A connection via moderns conforming to speci fi cation 
EIA RS-232-C 

* A connection via moderns conforming to speci fi cation 
EIA RS-423 
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1. 4. 1 • 2 Le ve 1 2 ( HOL C Line Con t r 0 1 ) • 

Level 2 is variously called the HOLC frame level, and the link or 
line-control level. It controls the communication line according 
to the HOLC protocol. In the primary station, it polls the 
secondary stations and sequences data transmissions. It also. 
looks for and recognizes addresses received from the secondary 
stations with which it is communicating. Polling is the process 
of checking to see if any stations in the network have data to 
transmit. Polling is used by the primary station to monitor the 
status of the secondary stations in the network in addition to 
otherwise controlling the flow of information. At the secondary 
stations, as well as the primary, level 2 software performs all 
necessary verification of the data flowing between the stations. 
If an error is detected, the line-control software automatically 
initiates a retransmission of the data. 

In the primary station, the line-control software is resident 
partially on the FCCC board and partially in main memory. In the 
s econdar y, most of the sof tware is in mai n memory and ver y 1 i ttl e 
is resident on the LLM board. 

Four ports are available at the primary station (on the FCCC 
board) for the installation of lines to secondary stations in the 
network. Each line can be used as a mul tipoint line for 
connecting as many as 32 secondary stations into the network. 
Each secondary station has a unique address, which is embedded in 
all transmitted frames (see Figure 1-4) destined for that 
station. The secondary software recogni zes its own address and 
proceeds to interpret and process the message contained in the 
frame. 

1.4.1.3 Level 3 (Packet Level). 

The primary packet-level software, although appearing logically 
to communicate directly with the secondary packet-level software, 
actually queues the tas k-generated data and messages to the line
control level, which in turn queues them to level 1. These 
messages are referred to as data "packets." If multiple HOLe 
communications tasks are executing simultaneously in the system, 
the packet level at the transmitting station interleaves 
(multiplexes) and queues the data packets passed from the various 
tasks into one data stream for level 2. Conversely, the packet 
level demultiplexes received messages for passing to the 
i ndi vi dual tas ks • 

As a consequence of multiplexing and queuing, a packet-level 
message to another station may not receive a response until after 
several other packet-level messages have been sent. The packet
level software writes a received message into an appropriate 
buffer and it is the responsibility of the receiving task to read 
that message. 

1-12 2270526-9701 



Introduction 

1.4.1.4 Level 4 (End-to-End Control). 

The routing of a message to the appropriate task is controlled by 
assigning identification (ID) numbers to each task and inserting 
these IDs in a network information table (NIT). The NIT also 
relates each task to the appropriate stations in the network. 

Becaus e di rect comm uni cation between pr imar y and secondar y us er 
tasks does not actually exist and only appears to exist because 
of the transparency of the software, a logical interface between 
the tas ks is sai d to exist. The logi cal interf ace is termed a 
virtual circuit. It is the level 3 packet-level software used in 
the DXIO HOLC Canmunications Package that establishes permanent 
vi rtual ci rcui ts, that is, the permanent logi cal path or 
connection between speci fi ed tas ks • 

User tasks in the OXIO primary station and TXS secondary stations 
access the communications package using supervisor calls (SVCs). 
SVCs are an implementation of the 990 computer assembly language 
extended operation (XOP). In the communications package, the 
level 15 XOP, normally reserved for system operation, is also 
us ed for the communications pac kage user interf ace. The SVC >40 
is the particular XOP 15 oIX!ode used for communications. The 
SVC >40 processor interprets the call to determine the particular 
communications function requested. 

1.4.1.5 User Task/Utilities Level. 

The user applications tasks and the utilities available with the 
communications package are the highest level of operation under 
the operating system. All tasks, and some utilities, access the 
communications facili ti es vi a SVC calls. Ref.er to paragraphs 
1.4.2.4 and 1.4.2.5 for further descriptions of SVC processing 
and the utilities, respectively. 

1. 4. 2 &ys t em 0 pe rat ion - D et ai 1 ed 0 es cr i pt i on 

The following paragraphs describe the operation of the 
communications package in greater detail. 

1.4.2.1 Level 1 (Line Level). 

An example configuration at the line level is illustrated in 
Figure 1-5. An FCCC ooard at the primary station is shown with 
two of its four ports connected to various types of secondary 
stations. The type of communications controller used at a 
secondary station is a function of the type of secondary station. 
Examples are as follows: 

* TXS station - uses an LLM 
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* PM550 station - uses a communications controller module 
(CCM) 

* TM990 station - uses a TM990/308 controller board 

The following paragraphs discuss the FCCC board for the DX10 
primary station and the LLM for a TX5 secondary station. For 
information on other types of secondary stations and 
communications controllers, refer to the appropriate installation 
and operation manuals. 

o DX10 T 
M 
V 
T 

AINFRAME 
IA 
ILINE ... ... 

2280119 

PM550 

CCM 

PORT 
1 

TMS9900 2 I---
MICROPROCESSOR 
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TX5 
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--------------
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~ MULTIPOINT 

LINE 

LEASED LINE 
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REM OTE 
TIPOINT MUL 

LINE 

,.. ... 

Figure 1-5 Typical System Configuration 
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FCCC Board. 

Master control of the FCCC board, and consequently of level 1 
communications, is provided by a TMS 9900 microprocessor. Both 
RAM and ROM are with the TMS 9900 and serve both as a source of 
commands for the four TMS 9903 communications controllers on the 
board and as storage for part of the HDLC software. The 
communications controllers take the data to be transmitted and 
convert it to the serial bit streams necessary for feeding the 
physical communications lines. 

Drivers associated with each of the four TMS 9903s provide the 
appropriate line signals to the corresponding communications 
channel connector located on the outer edge of the FCCC board. 
The communications lines connect to the four communications 
channel connectors. Selection of either the EIA RS-232-C (or 
423) or differential drive option is accomplished by reconnecting 
to the proper pi ns on the connectors. No sof tware changes or 
FCCC wiring changes are re~ired to change a line from the 
di ff erenti al mode to an E IA mode. 

Several presetting operations, including the allocation of a 
TILINE address, are re~i red on the FCCC board to allow operation 
as a pr imar y st ation in an HDLC networ k. Ref er to the FCCC 
Installation and Operation Manual for complete instructions on 
all FCCC options that can be preset. 

LLM Board. 

Different types of secondary stations can be used in addition to 
the TX5, as shown in Figure 1-5. However, this manual concerns 
itself mainly with the TX5 secondary station e~ipped with the 
local-line module (LLM). For a discussion of the operation of 
other types of secondary stations, refer to the appropriate 
manual. 

The LLM provides only one communication line connection and uses 
the TMS 9980 microprocessor for control, as well as a small 
amount of roM and RAM. Canpared to the FCCC board, the LLM is 
considerably more dependent on main memory software support and 
connects to the computer"'s CRU instead of the TILINE bus. 
However, the LLM contains the same drivers and receivers as the 
FCCC board, and it therefore supports the same local-line 
interface. A modem option is also available. 

Two switch settings must be made on the LLM board for it to 
function correctly wi th the communications system. One is the 
data rate switch; the other is the address switch. The address 
swi tch must be set to the secondary address of the TX5 secondary 
station. Jumper connections must also be made. Ref er to Section 
3 of this manual and to the Local Line Module Operation and 
Maintenance Manual for further information on required settings. 
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1.4.2.2 Level 2 (HOLC Line Control). 

Because secondary station requi rements are less severe than those 
for the primary station, the secondary HOLC-level software is 
less complex than the primary HOLC-level software. Consequently, 
not all the functions of the primary and secondary software at 
this level match exactly. Table 1-1 lists the functions 
performed at the HOLC level at roth the primary and secondary 
stations. 

Table 1-1 

Primary Station 

Polling 
Error checki ng 
Addresses out 
Addresses in 
Canmand generation 
Response recognition 
Sequence counts 

HOLC Level Functions 

Secondary Station 

Respondi ng 
Error checking 
Addresses in 
Canmand recogni tion 
I ni ti al i zation recogni tion 
Response generation 
Sequence counts 

In conformance with HOLC protocol for multipoint operations, the 
HOLC level at the primary station builds frames to enclose data 
destined for secondary stations in the network. The primary 
station maintains network control with these frames by polling 
the individual secondary stations in a predetermined sequence, as 
described later in this paragraph. Figure 1-4 shows the 
followi ng components of the tr ansmi tted frame: 

* A flag byte for start-of .... frame 

* The destination secondary station address 

* A command/response component 

* A pac ket head er 

* A level 4 overhead component 

* The us er tas k data or message 

* A cyclic redundancy check (CRC) code for error checking 

* Another flag byte for end-of~frame 

Figure 1-6 shows an example of a polling sequence that may be 
implemented in an HOLC network. 
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Figure 1-6 HOLC Network Polling Sequence 

The HOLC polling software operates in a handshaking mode, that 
is, a response is expected to each frame transmitted by the 
primary station. (This requisite does not necessarily apply at 
the higher levels.) The primary station, therefore, acts as a 
central controller for all operations at the HOLC level. The 
primary station maintains a sequence count of the number of 
messages that remain unanswered by a given secondary station at a 
given time and relates this to the maximum number allowed for 
that secondary. This maximum number is termed a "window size". 
It varies according to the type of secondary station and the 
software level. Consider the following examples: 

2 2 7 0 5 2 6 -9 701 1-17 



I ntr odu ct ion 

* Level 3. Oue to the relative sophistication of the 
operating system, a TX5 secondary station can have a 
maximlUll of seven messages outst andi ng: that is , the 
window size of the station is seven. On the other hand, 
a PM550 with no operating system has a window size of 
one. 

* Level 2 (HOLe level). All the wi ndow si zes are one 
because the HOLe software expects a response to every 
message sent to a secondary station. 

The communications system uses a p:>lling method called "data 
priority polling with delay select." When the network is 
generated (see Section 3), the user may specify a delay of 250 
milliseconds to 8000 seconds. This delay is the maximum time 
t hat may be allowed to el aps e between i nd i vi dual poll s to a gi ve n 
secondary station during a period of low communication activity 
between the primary and that secondary. When a primary task 
passes a message to the network, the priority of that secondary 
station rises so that the time between polls is decreased to the 
minimum possible in the prevailing si tuation. If no further 
activity from that secondary station is seen, its priority dro:fS 
and the time between polls increases. After a specified number 
of p:>lls wi th no acti vi ty, the secondary station is p:>lled in 
accordance wi th the time established during network generation. 

1.4.2.3 Level 3 (Packet Level). 

Figure 1-7 illustrates the flow of data at the packet level. For 
a transmission, the packet level generates a packet header, 
attaches it to the message passed from a user task and then 
forwards the combination to the next lower level (HOLe level). 
For a reception, the pac ket level removes the header from the 
data recei ved from the lower level and forwards the message to 
the appropr i ate tas k buff er . The pac ket level al so mai ntai ns 
records of the sending and receiving addresses associated with 
each tas k message. 
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Message IDs are stored in the network information tables (NITs), 
which are further discussed under level 4 (paragraph 1.4.2.4). 
For the packet and higher levels, the NIT functions as a look-up 
table to determine message routing. For a transmission, the 
packet level software extracts data from the NIT for inclusion in 
the packet header. The combined message and header is then 
forwarded to the HOLe level via a first-in first-out (FIFO) 
queue. 

Window sizes at the packet level were discussed in the preceding 
paragraph. At this level, the window size is largely a function 
of the degree of sophistication of the operating system; for 
example, a TX5 secondary has a window size of 7 while a PM550 or 
a TM990 has a window size of only 1. Any attempt to transmit a 
message when the corresponding window is full results in an error 
si tuation from which the system attempts to recover. 

A packet that contains data or a message destined for another 
task is termed a data packet, and the associated packet header 
contains relevant address and control information, including a 
sequence count. The sequence count is provided as a means of 
countering the loss or duplication of messages between stations. 

For certain control functions, control and address information is 
transmitted without any accompanying message and independently of 
a task. These control packets are described in the following 
par agr aphs • 

2270526-9701 1-19 



Introduction 

Reset Request (RESET) Packet. 

This packet requests that communications be restarted between the 
pr imary station and a speci fi ed secondary station af ter network 
errors have occurred. 

Reset Confirmation (RC) Packet. 

This packet is sent to acknowledge the receipt of a RESET packet 
and to confi rm that the reset procedures have been performed. 

Rece i ve Read y (RR) Pac ket • 

This packet is sent to indicate that the transmitting station is 
ready to receive another data packet. This occurs after the 
station window fills and acknowledges any received data packets. 

Recei ve Not Ready (RNR) Packet. 

This is sent to indicate that the transmitting station cannot 
recei ve more messages. The RNR and RR packets are used in 
conjunction to regulate the flow of data packets through the 
network. 

1. 4.2 • 4 Level 4 (U ser I nterf ace) • 

Level 4 provides the user with an interface to the HOLC 
communications system. A tas k may access the HOLC communications 
system using a supervisor call, SVC >40. When a task performs a 
read or write operation (that is, when it receives or transmits), 
the associ ated message is p:tssed to or from a OXIO communications 
buffer via this svc. After the operation has been attempted, the 
SVC returns control to the task, along with a status code 
indicating the successful (or unsuccessful) completion of the 
operation. Operation codes 2 and 3 are used wi th the SVC to 
request read and wri te operations , respectively (discussed 
further in Section 4). Figure 1-8 shows the flow of information 
at the user interface level, including the relationship of 
acti vation services and the NIT to this level. These areas are 
described in the following paragraphs. 
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Activation Services Re~ests. 

When a request for activation services is received, the 
requesting task ID is stored in the activation services queue. 
The requesting task then assumes an inactive state (suspended, 
terminated, or time del ayed) while the acti vation servi ces 
program searches the queue for a message addressed to the 
requesting task. When one is found, the requesting task is 
reacti vated. The tas k then executes a read call operation to 
retr ieve the message from the communications buffer. Operation 
codes 4 through 7 may be used by a task when requesting 
acti vation ser vi ces usi ng SVC >4 D (see Section 4). 

Network Information Tables (NITS). 

The NITs contain several parameters that maintain control of the 
message streams flowing in the network. There are two sets of 
NITs: one at the primary station and one at each TX5 secondary 
station. The primary station requi res an NIT for each primary 
(DXIO) task that uses the HDLC communications system and for each 
secondary station in the network. Each TX5 secondary station 
requi res an NIT for the secondary station, itself, and for each 
of its own tasks that use the HDLC communications system. 
Although the primary station maintains entries for all secondary 
stations, no NITs are requi red by the less sophisticated 
secondary stations, such as the PM550 and the TM990, at those 
stations. NITs are constructed at network generation time by the 
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NETGEN utili ty as a prel ude to communication operations (see 
Section 3). 

Each NIT may include the following types of data: 

* Allowable message size 

* Destination and source addresses 

* Pac ket counters 

* Secondary station status 

* Canmunication event timers 

* Tas kIDs 

* Permanent vi rtual ci rcui t IDs 

When an SVC >4D call occurs, the SVC processor accesses the NIT 
to verify the validity of the call. The checks made by the 
processor include verification of source and destination 
addresses, acceptabili ty of message si ze, and availabili ty of 
buffers for the receiving station (the window SIze is not 
exceeded). If all parameters are validated, the caller" s request 
is serviced. 

1.4.2.5 Canmunications Package Utilities. 

Several utilities are provided with the communications package to 
assist the user in the various phases of operation. The 
utilities provide the following facilities: 

* Networ k generation 

* Downloadi ng a secondary station 

* Preprocessing a program prior to downloading to a 
secondary station 

* Activating/deactivating a secondary station 

* Remote SCI 

* Canmunication statisti cs accum ul ation 

These utilities are described briefly in the following 
paragraphs, and in more detail in Section 3. 
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Network Generator. 

The network generator (NETGEN) utility provides a means of 
defining the network configuration to the communications package. 
Each session between the ~"user and NETGEN creates a file 
containing data that reflects the network configuration. In 
addi tion to defining the network to the software, this file can 
be used as a record for future reference (for example, when 
network expansions are under consideration). NETGEN requires the 
generation of decimal addresses (all between 0 and 9999). Thes"e 
addresses are assi gned by the user. One address is requi red for 
each secondary station and for each task. These addresses are 
termed destination IDs (DIDs) and source IDs (SIDs). 

Section 3 describes the network generator in further detail. 

Downloader. 

The downloader utili ty, as its name implies, is a means of 
transmitting a specified program from the primary station to a 
secondary station, where it is loaded into memory in preparation 
for execution. The program file(s) transmitted must already be 
in the obj ect format applicable to that type of secondary 
station. This may be performed using the download preprocessor 
util i ty (see the ne xt par agraph) • 

The download task may be activated by either of the following 
methods: 

* By a secondary station requesting downloading. The 
secondary station transmits the request to the primary 
station. 

* By the user. The user enters the SCI command DOWNLOAD 
at the primary station and supplies the appropriate 
responses to the prompts. 

In both cases, download start and complete messages are wri tten 
to the system log to note the start and end of the download 
attempt. If for any reason the download is aborted, an error 
message is written to the system log, showing the DID of the 
secondary station. The downloader includes facilities that allow 
a secondary station with a limited operating system (or none at 
all) to support HDLC communications and to recei ve the downloaded 
program (s). Section 5 contains a detailed description of the 
downloader utility. 
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Download Preprocessor. 

The download preprocessor utili ty allows the user to convert DXIO 
object files to binary formatted object files compatible with the 
requi rements of specified types of secondary stations. After 
conversion, the files are stored in a download di rectory and then 
downloaded under the control of the downloader utility. Section 
5 contains a detailed description of the download preprocessor 
utility. 

Acti vate and Deacti vate. 

The activate and deactivate utilities, available at the primary 
station, can be used to start up or shut down any or all of the 
secondary stations in the network. These utilities are called by 
the SCI commands ACl' and DEAC!', respectively, and are described 
in det ail in Section 5. 

Remote SCI. 

The remote SCI utility provides the user at the primary station 
with a means of interacting with a TX5 secondary station that has 
been downloaded wi th the TX5 operating system and the TX5 Remote 
SCI package. Remote SCI is analogous to DXIO SCI. It is us ed, 
via a 911 VDr at the primary station, to perform some of the same 
operations at the secondary station that DXIO SCI performs for 
the primary station. Remote SCI is intended to completely 
replace the TX5 operator communication package (OCP) in the 
secondary station and provides the same overall capabili ty. 

Section 5 describes the remote SCI utility in detail. 

Statistics Accumulation. 

Statistics regardi ng communication line errors, recei ve/transmi t 
operations, aborts, and so on, are continuously accumulated by 
the communications package during network operation. The 
statistical data is stored in counters at the primary station 
that are distributed both in main memory and in FCCC memory. All 
counter locations are reset to zero when the network is 
activated • 

The data pertains to network operations as well as primary and 
secondary operations. Section 5 describes the statistics 
f ac iIi ti es i n mo re det ai 1 • 
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Section 2 

Planning the Network 

2.1 GENERAL 

This section provides background information on planning the 
communications network prior to actually constructing it. Once 
the network has been constructed at the primary station, 
additional secondary stations and applications programs can be 
added by repeating the network generation process. However, it 
is possi ble to make provisions dur i ng the ini ti al desi gn for the 
inclusion of future secondary stations and applications programs. 
Therefore, careful consideration of future expansion needs, both 
short term and long term, is needed during the planning phase. 
By including anticipated additions in the initial design, they 
can be brought online with a minimum of effort. 

The network planning process involves developing plans for 
constructing the primary station and each secondary station. In 
each case, the principle concern is assigning numerical values to 
identify each station and each applications program that will be 
part of the network. 

Examples of the requi red networ k parameters are gi ven in this 
section, as well as sample forms that can be used to provi de the 
users of the networ k wi th permanent documentation. 

2.2 NETIDRK ADDRESSING 

The DXIO HDLC Communications Package provides support for as many 
as 32 secondary stations attached to each multipoint line. This 
is an electrical limitation. Within the primary station, the 
number of applications programs that can use the communications 
package is limited only by the capacity of the computer. 

The individual responsible for constructing the network assigns a 
network identification number (network ID) to each station 
address and each applications program (task) that will use the 
comm un i ca t ions pac ka ge • Thi s ena bl es the comm un i ca t ions pac ka ge 
to route information to the correct location. The network IDs 
assigned to the stations and applications programs are stored in 
network information tables (NITs). 
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2.2.1 Networ k I nf ormati on Tabl es (NITs) 

The NITs are contained in the communications package at the 
primary station and at each TX5 secondary station. PM550 and 
TM990 secondary stations do not contain NITs. 

The network assignments contained in the NITs are of two types. 
The long form NIT entry is used to identify stations, while the 
short form NIT entry is used to identify programs in a station. 
In the primary station, there is one long form NIT entry for each 
secondary station in the network. At each secondary station, 
there is only one long form NIT entry, since all information sent 
from a secondary station is sent to the primary station. Each 
program in the primary and secondary stations that use the 
communications package has a short form NIT entry associated with 
it. The short form NIT entry includes only the minimum 
informq,tion neces~sary to route input data to the proper program. 
The short form NIT relates a task ID to the program's network ID. 

2.2.2 Planni ng the N etwor k Assi gnments 

Several addresses and IDs are associated with the DXIO primary 
station and with each secondary station in the network. Since 
the secondary is addressed by more than one layer or level of 
software, each software component that requires an address or ID 
is assigned an appropriate identifier during system generation 
and/or during network generation. These IDs and/or addresses are 
as follows: 

* 

* 

* 

* 

* 

The LUNO assigned to each four-channel communications 
controller (FCCC) channel or line. These are assigned 
automatically during network generation and TX5 system 
generati on . 

The (physical) switch address (also called the drop 
address) of each secondary station. This address is the 
HDLC destination address and is assigned during network 
generation. 

The logical channel identifier (LCI) that is assigned to 
each permanent vi rtual ci rcui t (PVC) wi thi n the networ k. 
This is assigned automatically during network 
generati on. 

The task ID for each DXlO and TX5 task that uses the 
communications package. These are assigned during 
system generation and network generation. 

The networ k ID 
recei vi ng tas k. 
generati on • 

for each sending task and for each 
These are assigned during network 
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All addresses should be specified and documented before either 
system generation or network generation begins. Planning the 
network in this way facilitates both system and network 
generation and may prevent aborting ei ther process due to 
nonavailability of pertinent data. 

2.2.2.1 Logi cal Uni t Nurn bers (LUNOs). 

The LUNOs requi red are as follows: 

* 

* 

Those associated with each FCCC channel to be used by 
the communications package at the OXIO primary station 

The LUNO assigned to the local-line module (LLM) at each 
TX5 secondary station 

All the required OXIO LUNOs are assigned automatically during 
OXIO network generation. TX5 LUNO~s are assigned by the user 
during TX5 system generation. For DXIO network generation, 
communication device CMOI (channel zero) is assigned LUNO >CO, 
device CM02 (channell) is assigned LUNO >Cl, and so on in 
sequence. For the TX5 system generation, the LLM is assigned 
LL"NO >20. The FCCC channel number must be entered during network 
generation to properly associ ate FCCC channel s and secondary 
stations. 

2.2.2.2 Assigning Station Addresses. 

Each secondary station in the network must be assigned a station 
address, which is determined by the address switch setting on the 
LLM. The address is entered as a hexadecimal number and has a 
range of >00 through >3F (0 through 63). After each address is 
set physically, it should be recorded so that it can be entered 
correctly during network generation. A switch address must be 
selected for each secondary in the network. It must be unique 
within a single multipoint line but not necessarily unique within 
the whol e networ k. For exam pI e, if all four channel s of an FCCC 
board are used, it is permissible for the same station address to 
be used for four different secondary stations if they are all on 
di ff erent Ii nes • 
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2.2.2.3 Assigning Logical Channel Identifiers (LCls). 

In multipoint operation, a unique LCI assignment is made for each 
secondary station in the network. The LCI is normally associated 
with packet-switching network operation and is usually assigned 
by a network authority. The LCI consists of a four-bit virtual 
channel group and an eight-bi t logical channel number, thus 
providing for a maximum of 4096 LCls. The LCI assignent is 
arbitary and is based on the FCCC channel number to which the 
station is attached and on the swi tch address of the station. 
For example, a secondary station with a switch address >IF on 
FCCC channel 1 is automatically assigned an LCI of >llF. 

2 • 2 • 2 • 4 As sign i ng T as kID s • 

During network generation an association is made between the task 
ID and the corresponding network ID for each DXIO and TX5 task 
that uses the communications package. These associations should 
be determined and documented prior to network generation. The 
us er she ul dens ure that all DXIO t as ks that us e the 
communications package are installed in the proper program file. 
Similarly, all TX5 tasks that use the communications package must 
be incl uded in TX5 system generation. Those DXIO and TX5 task 
IDs that are reserved for the communications package are noted in 
later sections of this manual. None of these reserved IDs are 
available for assignment to other tasks. 

2.2.2.5 Assigning Network IDs (NIDs). 

A unique network ID (NID) must be assigned to each physical 
and/or logical component within the network. This NID is a four
digit decimal number and is referred to as a source ID (SID) or a 
desination ID (DID) when associated with a transmitting program 
or a recei ving program, respecti vely. NIDs are assigned as 
follows: 

* One NID to each PM550 secondary station 

* One NID to each TX5 secondary swi tch address 

* One NID to each TX5 tas k that uses the comm un i cat ions 
package 

* One NID to each DXIO tas k that uses the communications 
pac kage 

* One or more NIDs to each TM990 secondary station 
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The NIDs assigned are entered by the network generator utility 
(NETGEN) into the data structures used by the communications 
software at the DXlO primary station and at each TX5 secondary 
station. 

2.2.3 Network Addressing EXample 

In Figure 2-1, a network consisting of a single multipoint line 
is used to illustrate the assignment of station addresses, 
network IDs, and task IDs within the communications network. In 
this example, an applications program in the primary station with 
network 10 5003 (that is, source 10 (SID) 5003) is sending 
information that is addressed to network 10 1001 (that is, 
destination 10 (DID) 1001). This DID equates to task >80 in the 
TX5 secondary station that has been assigned a station address of 
>lE. The program that sends the data is required to supply the 
correct DID (1001). The communications software in the primary 
station determines from a network information table that DID 1001 
is in the secondary station that has the station address >lE. 
The routing of the data to the proper secondary station is made 
by the communications software based on the information contained 
in the long form NIT entr y. 

This example illustrates that task IDs can be duplicated. in 
secondary stations that share the same mul ti'point line. 
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PROGRAM IN 
P RIMARY STATION 

EXECUTES 
W RI TE/SEND CALL 

(CALL BLOCK) 

>40 0 

2 

• 
• 
• 

DID 1 0 0 1 

SID 5 0 0 3 

.. ... 

(ACCESS) 

COMMUNICATIONS 
PACKAGE 

SOFTWARE 

NETWORK 
INFORMATION 

TABLE 

• 
• 
• ... 

:> 1E I 
> CO ~ LINE 

• LUN 0 

• 
• 

1 0 0 0 

1 0 0 1 

1 0 0 2 

• 
• 

I • I 
LOCAL LINE 

CABLE J .. ~'---------------------~ .. 
SAMPLE MESSAGE TO 

SECONDARY ON LOCAL LINE --------t:N 

>1E 

PACKET HEADER 

• 
• 
• 

o o 

(TXS) 

TID 

>27 
>80 
>81 
>AO 

• 
• 
• 

I LLM I SA;: 
10 =-

DIS 10 

2000. 
2001 
2002 
2003 

• 
• 
• 

>1C 
2000. 

5 o o 3 ~~--------------~ I 

USER DATA 

NOTES: 

• 
• 
• 

• .::; TASK AND NETWORK 10 FOR 
REMOTE SCI 

10 ., NETWORK 10 ASSIGNED TO 
STATION 

SA ;; STATION ADDRESS IS SWITCH SETTING 
ON LLM 

TID "" TASK 10 
DIS 10 :::: NETWORK 10 (DID OR SID) ASSIGNED 

TO TASKS 

(TX5) 

TID 

>27 
>80 
>90 
>A1 

• 
• 
• 

I I Sk= >1 E 
LLM 10·;: 1000. 

DIS ID 

1000. 
1001 
1002 
1003 

• 
• 
• 

2277884 

Figure 2-1 Network Addressing on the Same Multipoint Line 
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2.3 DOCUMENTING THE NETIDRK CONFlGURATlOO 

Figure 2-2 and Figure 2-3 ill ustrate suggested formats for 
documenting primary station and secondary station parameters, 
respectively. Most of this information is required to be entered 
during network generation, DXlO system generation, and TX5 system 
generation. This type of documentation on network assignments 
should be available for reference before network generation, DXlO 
system generation, and TX5 system generation are star ted. The 
network planner should cross-reference the information sheets to 
facilitate the association of the software and hardware 
components of the communications package. 

2.3.1 Documenti ng the P rimar y Station 

The example form in Figure 2-2 shows the following primary 
station information: 

* 

* 

* 

* 

* 

* 

* 

FCCC card and line data 

The total number of secondary stations 

The type of each secondary station, its switch address, 
and the FCCC line to which it is connected 

The total number of DXlO tasks using the 
package 

User program filename and LUNO 

comm uni cat ions 

The association between task IDs and network IDs at the 
pr imar y 

The association (if any) between each DXIO task and each 
s econdar y t as k andlor netwo r kID 
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PRIMARY STATICN INFORMATICN SHEET 

NO. OF FCCC CARDS: 
NO. OF FCCC LINE S : 

NO. OF ATTACHED SECDNDARIES: 
NO. OF DX10 TASKS US ING COMM. PACKAGE: 

1 
3 

36 
23 

USER ProGRAM FILENAME: 
ProGRAM FILE LUNO: 

• INDSCDMM.USERProG 
>40 

BID TASK ID/NID FOR DXIO TASKS - TASK ID/NETIDRK ID 

>50/5000 
>51/5001 
>90/5090 

TASK AND/OR DEVICE ASSOCIATICN 

FCCC 
SECDNDARY CHANNEL/ SECONDARY 

DX10 TASK TO TASK ID/NID DEVICE SWITCH ADDRESS 

REIDTE SCI 

>50/5000 

>50/5001 

>77/5020 

>7 A/5030 

>27/1000 

>AO /1001 
>A5/1002 
>B1/1003 
>B1/1015 
>AO/2005 

>90/3220 
>90/3245 

---/3500 

---/3600 

0/CM01 

0/CM01 
0/CM01 
O/CMOI 
0/CM01 
1/0402 

2/0403 
2/CM03 

2/0403 

2/CM03 

>lE 

>lE 
>lE 
>lE 
>03 
>IF 

>2A 
>3F 

>2E 

>2D 

Figure 2-2 Primar y Station Documentati on 

2-8 

SECONDARY 
TYPE 

990/5 

990/5 
990/5 
990/5 
990/5 
990/5 

990/5 
990/5 

TM990 

PM550 
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2.3.2 Documenting the Secondary Stations 

The example form in Figure 2-3 shows the following secondary 
station information: 

* FCCC channel used by the secondary station and the LUNO 
assigned to it 

* Each· secondary station type and location 

* Each secondary station address and network ID 

* Each secondary station buffer size 

* Each secondary station LCI assignment 

* The association between task IDs (i f any) and network 
IDs at each secondary station 

SECONDARY STATION INFORMATION SHEET 

FCCC CHANNEL (LINE) NO: 0 

SYSTEM 

LUNO ASSIGNED: >CO 

SECONDARY or BUFFER VCG/LCN STATION 
LOCATION TYPE SIZE (LCI) ADDRESS 

ROOM 12 990/5 

MFG BAY 990/5 
0110 

FACILITY TM990 
ROOM #2 

BLDG. T01 PM990 

256 

256 

128 

260 

OO/OlE >lE 

00/021 >21 

00/010 >10 

00/012 >12 

TASK ID/ 
NETWORK NETWORK ID 

ID ASSIGNMENTS 

1000 

1100 

1200 

1300 

>27/1000 * 
>AO/1001 
>A5/1002 
>B1/1003 
>B2/1004 
>B3/1005 

>90/1101 
>AO/1102 

---/1200 

---/1300 

* Note that task ID >27 (remote SCI) has the same network ID 
as the station. 

Figure 2-3 Secondary Station Documentation 
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Section 3 

C onstr ucti ng and Acti vati nq the N etwor k 

3.1 GENERAL 

This section describes the procedures necessary to construct and 
activate the DXlO HOLC Canmunications Package. To construct the 
network, a fully operational OXIO operating system, release 3.4, 
is required. The steps necessary to provide the primary station 
and each secondary station with communications capabilities are 
outlined fi rst and then descri bed in more detail. 

After the network has been planned and documented, you must begin 
the process of constr ucti ng the sof tware requi red to operate the 
network. This consists of building OXIO and TX5 communications 
data structures, generating the operating systems and linking the 
appropriate modules to build the desired operating system and the 
communications package. The primary and secondary stations must 
be customized to a certain extent to provide the software modules 
requi red by the communications pac kage. 

Speci fi cally, the maj or steps requi red to constr uct and acti vate 
an HOLC communications networ k are as follows: 

1. Inst allation of the HDLC modul es in a fully operational 
DXlO system and DXlO system generation to incl ude the 
FCCC devi ce ser vi ce routi ne (DS R) • 

2. HOLC netwo r k ge ne rat i on to create the dat a s tr uct ures 
that descr i be the the networ k. 

3. TX5 secondary station system generation for each TX5 
station in the network. 

4. Assembly and linkage of all the programs requi red to 
operate the communications pac kage • 

5. A OXIO warm-start to include the communications package 
s of tw ar e in the D XIO s ys tern. 

6. An HOLC communications warm-start to activate the HOLC 
communications package software. 

Those steps concerned with the primary station are further 
discussed in paragraph 3.2. The steps concerned with TX5 
secondary station construction are described in paragraph 3.4. 
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3.2 OXIO PRIMARY SYSTEM 

A correctly functioning OXlO, release 3.4, is required to operate 
the communications package at a primary station. Also, a four
channel communications controller (FCCC) board must be prepared 
and installed in the system. The following paragraphs describe 
the steps required to build the primary communications system and 
i nst all the FCCC rear d. 

3. 2 .1 Bu i 1 di ng the P rim ar y Sys tern 

Building a DXlO system with HDLC communications capabilities 
requi res that the FCCC OSR be incl uded in OXIO system generation 
to provide the interface between the host software and the FCCC 
software. The following steps are necessary to accomplish DXlO 
s yst em generation wi th the FCCC DS R: 

1. Preparation and installation of the FCCC board (see 
par a gr a ph 3 • 2 • 2) • 

2. Installation of the HOLC communications obj ect files 
using the procedures gi ven in the DXlO HOLC 
Canmunications Package Object Installation Guide. The 
principal steps in this procedure are as follows: 

a. Patching the GEN990 task for DXlO systems, 
releases 3.4.1 and earlier. This step is not 
required for OXIO systems, release 3.4.2 and 
later. 

b. A OXIO operating system generation using the XGEN 
utility. 

c. Execution of the communications DSR installation 
procedure for FCCC device service routine 
generation. 

d. Assembly and linkage of the new operati ng system 
using the ALGS (Assemble and Link Generated 
Sys t em) comm and. 

e. Application of the patch file using the PGS 
(Patch Generated System) command. 

f. Application of patches to enable the SVC >40 
processor for the HDLC package using the XPS 
(EXecute Patch Synonym Processor) command. 
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g. Test and installation of the resulting DXIO 
system using the TGS (Test Generated System) and 
I GS (Inst all Generated System) commands. 

3. Network generation using 
paragraph 3.3) to create 
describe the following: 

the 
the 

NETGEN 
data 

utili ty (see 
structures that 

a. Each secondary station attached to the DXIO 
primary. 

b. Each task in the TX5 secondary stations that will 
communicate wi th DXIO tas ks • 

c. Each local (DXIO) task that uses 
communications pac kage to comm uni cat e 
secondary tasks or devices. 

NOTE 

I f the networ k incl udes one or more TX5 
secondary stations, the operating systems for 
those stations must be generated bef ore 
proceeding to the next step. See paragraph 
3. 4. 

the 
with 

4. Link editing to link all of the programs required to 
operate the communications package using the SCI 
command COMMGEN at a DXIO vi deo display terminal (vor) 
(see paragraph 3.5) 

5. Execution of a DXIO warm-start (halt, reset, load) to 
include the communications package software in the DXlO 
system (see paragraph 3.5). 

6. Execution of a communications warm-start to activate 
the communications package software using the SCI 
command COMMGO at a D XIO VDI' (s ee par agr aph 3. 5) 

The communications warm-start program sends a message to the 
system log at the start and end of the warm-start process. After 
the warm-start program has completed its functions (indicated by 
a warm-start completion message wri tten to the system log), you 
can download to any secondary station and activate any 
applications programs that use the communications package. 
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3.2.2 Installing the FCCC Board in the 990/10 

The FCCC board provides the interf ace between the CPU and the 
communications line. Use of the FCCC board requires that the 
FCCC DSR be included with the DXlO operating system during system 
gene rati on. 

The DSR provides the TILINE interface support between the CPU and 
the FCCC board. The DSR accepts call block formats for read, 
write, and special operations. These formats are described in 
the Model 990 Computer Four Channel Communications Controller 
Installation and Operation Manual. The user of the 
communications package does not interact directly with the FCCC 
boar d. 

The FCCC board requi res one full slot in the 990 computer 
chassis, through which it communicates with the host computer via 
the TILINE interface. Before the board is installed in the host 
com pu t er ch as sis, a ch as sis slot m us t be s el ect ed • The TIL INE 
access-granted and interrupt level option j unpers must be 
configured to allow the software in the host computer to 
recogni ze the FCCC. Addi tionally, the TILINE slave address 
switches (SYY2) and the polled network ID switches (SYY20) on the 
FCCC boar d must be set as follows: 

Swi tch ID 

SYY2 

SYY20 

Directions 

Set this switch combination to the TILINE 
address specified during system generation. 
The following is an example that corresponds 
to a TILINE address of >F900: 

Section ID 

1 through 5 

6 

7 

Posi tion 

OFF 

CN 

OFF 

Set sections 1 through 8 on this swi tch to the 
OFF pos i tion. 

Ensure that computer power is turned off before installing the 
FCCC boar d in the sel ected chassis slot. Ref er to the FCCC 
installation and operation manual for more detailed information 
on the selection and preparation of a chassis slot for the FCCC 
board. 
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3.3 NETIDRK GENERATICN 

Network generation is accomplished by using the network generator 
utili ty NETGEN, which is acti vated by the SCI command NETGEN. 
This is a OXIO program that issues prompts via a VDr. NETGEN 
uses the res};X)nses to the prompts to create the data tables and 
str uct ures requi red for proper operation of the communi cations 
package at the OXIO primary and TX5 secondary stations. 
Str uctures are not requi red for incl usion wi th PM550 and TM990 
secondary station software. 

Before acti vating NETGEN, the user must know how the network is 
physically configured and which logical assignments (such as task 
IDs) are required during the network generation process. It is 
suggested that appropriate documentation be created prior to 
NETGEN activation (see Section 2). Attempting to create network 
tables without sufficient documentation may lead to errors and, 
as a result, be unneccessarily time-consuming. 

The prompts issued by NETGEN are requests for the val ues of key 
parameters associated with the stations in the network. 

The data derived from a NETGEN session is stored on a disk file 
(the configuration file) for ease of access and maintainability. 
It contains the latest (chronologically) entered data for all 
stations defi ned for the networ k and can be interrogated at any 
time. This accessibility provides the user with a way to easily 
modi fy netwo r k- reI at ed str uct ures wi tho ut havi ng to st ar t ove r at 
the beginning. It should be noted, however, that a change to the 
configuration file does not cause an immediate, automatic change 
to the operation of the communications system software. Some of 
the procedures used to initially build the tables for a station 
must be rePeated when a change is made; the tables must be 
reassembled and reI inked wi th the communications package 
software, and a system warm-start must be executed. 

The files created by NETGEN are under the di rectory .INDSCOMM. 
Table 3-1 lists the subdirectories and files that are also 
created and lists the use of each file. 
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Table 3-1 HDLC Directories and Files 

Directory and Filename Description 

.INOSCOMM.NETGEN.CONFIG System configuration file, 
containing data that describes the 
networ k. It is created and 
maintained by NETGEN. The user 
need not access this file • 

• INOSCOMM.C$SOURCE File containing the NITs for the 
DXIO primary. It is assembled and 
1 inked wi th the comm un i cat ions 
software • 

• INOSCOMM.NETBAT File containing the batch stream 
buil t by NETGEN. It is bid by the 
communications system generator 
(COMMGEN) and bui Ids one level 2 
table and one offload control file 
for each FCCC board. The results 
of executing this batch stream are 
written to .INOSCOMM.NETLST. 

• INOSCOMM.C$TABLEn File containing the data 
structures required for the nth 
FCCC board where n = 1, 2, 3, etc. 
The data structures define each 
line and the associ ated secondary 
stations. They are assembled and 
linked wi th the FCCC software by 
the COMMGEN procedure. 

• INOSCOMM.CONTROLn File used to offload the nth FCCC 
bo ar d, w he r e n is 1, 2 , 3 , etc. 

• INOSCOMM.NETGEN. SECnnnn File that is unique to each TX5 
secondary station included in the 
system. The filename is created 
by usi ng a four- di gi t, bi nar y
coded decimal number (nnnn) that 
is unique within the network. 
This file must be assembled and 
linked with the TX5 secondary 
system. The object and listing 
files must be named by the user 
and it is recommended that those 
files be incl uded in the same 
directory. An example follows: 

• INDSCOMM.NETGEN. CBJEcr. SECnnnn 
• INOS COMM. NETGEN. LIST. SECnnnn 
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NETGEN has the following capabilities: 

* Generating a new configuration 

* Modifying an existing configuration as follows: 

Adding to an existing configuration 

Changing an existing configuration 

Deleting from an existing configuration 

Each of these capabilities is described in the following 
paragraphs. However, before NETGEN can be activated, the 
communications package must be installed and global LUNO >90 must 
be assigned to the program file .INDSCDMM.PROGRAM, using the SCI 
command Assign Global LUNO (AGL). Ref er to the DXlO ref erence 
manuals for detailed instructions". After the initial assignment, 
the COMMGO command automatically assigns global LUNO >90. 

3.3.1 Conventions and Examples 

In the following examples of NETGEN capabilities, the prompts are 
given in the identical sequence that they appear on the VDT at 
which NETGEN is active. The prompts are displayed in the TTY 
mode; that is, each prompt is displayed after the previous prompt 
has recei ved a response. The responses shown in the examples are 
all user-entered; NETGEN does not display any default values. 
All responses must be followed by pressing the RETURN key, 
referred to in some prompts as CR (carriage return). When there 
are no more entr i es to be made, pressi ng the RETURN key ei ther 
causes groups of related prompts to be skipped or causes NETGEN 
to be terminated. 

Ntnnerical responses to NETGEN prompts can be in decimal or 
hexadecimal for the following parameters: 

* Data rates 

* Network IDs 

* Poll intervals 

* Message si zes 

* Que ue bu f fer size s 

* Tas kIDs 

* TIL lNE addresses 
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If a value is entered in hexadecimal, it must be preceded by a 
zero (O) or angle bracket (». 

3 • 3 • 2 Act i va t i on and Term i na t ion 

To activate the network generator, enter the SCI command NETGEN. 
This produces the following display: 

[] NETGEN 
NETIDRK GENE FAT ICN 
GENERATE NEW CONFIGURATION (Y/N): 

The res};X>nse to this prompt determines the specific group(s) of 
prompts that will be displayed next and their sequence. An entry 
of Y (yes), followed by a RETURN, starts the sequence of prompts 
described in paragraph 3.3.3. An entry of N (no), followed by a 
RETURN, starts the sequence described in paragraph 3.3.4. 

NETGEN terminates normally after a res};X>nse has been entered to 
the DO YOU WAN!' TO SAVE THE OONFIGURATICN prompt as described in 
the followi ng paragraphs. To terminate NETGEN at any time, enter 
Q and press RETURN in response to any prompt. 

3.3. 3 Generating a New Confi guration 

The generation of a new configuration requires the entry of the 
following information in res};X>nse to the appropriate prompts: 

* FCCC TIL lNE address 

* Communications device name 

* FCCC channel number 

* Channel data rate (baud rate) 

* Internal/ ext ernal clocki ng requi rement 

* Message retr y requi rement 
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To start generating a new configuration, enter a Y in response to 
the GENERATE NEW CONFIGURATICN (YIN) prompt and press the RETURN 
key. The next prompt displayed is the fi rst in a series that 
describes an FCCC port and its associated line to NETGEN. The 
prompt is as follows: 

FCCC BOARD TILINE ADDRESS: 0 F900 

Enter the value of the TILINE address used during system 
generation (>F900 in the preceding example). If more than one 
FCCC board is included in the system, enter the TILINE address of 
the fi rst communications device. The next prompt is as follows: 

DEVICE NAME: (MOl 

Enter the device name assigned to one of the FCCC channels during 
system generation (CMOI in the preceding example). Each FCCC 
channel is considered to be a single device and is named CMxx 
where xx has the value 01 through 99. The communications package 
software will ultimately assign a LUNO to this device. 

The ne xt prompt is as follows: 

FCCC CHANNEL NUMBER (0 - 3): 0 

Enter the FCCC channel number associ ated wi th the devi ce name 
just entered (O in the example). For example CMOI may be 
assigned to channel 0 of this board, CM02 to channell, and so 
on. Alternati vely, CM02 may be assigned to a channel on another 
FCCC board. The NETGEN user must be aware of the entries made 
during DXlO system generation to ensure that the correct 
associ ation is made between channel numbers. 

CHANNEL DATA RATE: 7200 

Enter the data rate in bps (bits per second) chosen for this 
channel (7200 in the exampl e) • The val ues can be 300, 600, 1200, 
1800, 2400, 3600, 4800, 7200, or 9600. Refer to the FCCC data 
rate table in the FCCC Installation and Operation Manual to 
determine an optimum selection. The next prompt is as follows: 

INrEmAL CLOCKING (YIN): Y 

Enter Y (as in the example) for local-line operation or for 
operation with modems that do not supply their own clocks. Enter 
N for modem operation with modems that supply their own clocks. 

The ne xt prompt is as follows: 

MESSAGE TRANSMIT RETRIES (O - 3): 2 
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Enter the number of transmission attempts to be made to any 
secondary on this line before the next attempt is aoorted. Note 
that if 2 is entered (as in the example) , a total of 2 
transmission attempts will be made to the secondary before 
aoorting. An attempt is judged unsuccessful if no response is 
received within the time-out period of two seconds. 

The preceding responses and prompts describe an FCCC port and 
line to NETGEN. After receiving a response to the prompt 
MESSAGE TRANSMIT RETRIES, NETGEN continues with prompts that 
request descriptive information for the first secondary station. 
The following paragraphs assume that the first station to be 
described is not a TX5. An example describing a TX5 station is 
provi ded 1 at er • 

3.3.3.1 Generating a Non-TX5 Secondary Station. 

The generation of a non-TX5 secondary station requi res the entry 
of the following information in response to the appropriate 
prompts: 

* Station drop address 

* Maximum time requi red between polls 

* Station networ k address 

* Maximum message si ze 

* Type of station (PM550 or TM990) 

The following prompts describe (to NETGEN) a non-TX5 secondary 
station attached to the FCCC line just defined. A maximum of 32 
secondary stations can be attached to each FCCC line. The first 
prompt is as follows: 

STATICN DROP ADDRESS (0 - >3F, CR TO CONTINUE): 62 

The response to this prompt (62 in the example) is the secondary 
station drop address as set on the pencil swi tches on its 
communication controller card. The response must be a val ue of 0 
through 63 decimal (0 through >3 F) • (A RETURN response (CR) to 
this prompt does not resul t in the generation of more prompts for 
the current FCCC line. Instead, prompts for the next FCCC line 
are gi ven.) The ne xt prompt is as follows: 

MAX TIME BETWEEN POLLS (0-32000/1 = 250 MSEC): 8 

The response to this prompt is the number (8 in the example) of 
250-millisecond interval s of time sel ected as a del ay between 
polls to this secondary station. The example response results in 
a delay of two seconds between polls. A response of 0 indicates 
that this secondary station should be polled at every 
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opportuni ty. The next prompt is as follows: 

STATICN NETWJRK ADDRESS (0100 - 9999): 0100 

Enter the four-digi t BCD network address (0100 in the example) 
assigned to this station during the planning stage. This network 
address cannot be assigned to any other secondary station or to 
any primary or secondary station or task. Once assigned, it is 
unique within the network and any attempt to assign the address 
again during NETGEN results in an error message to the terminal. 

The ne xt prompt is as follows: 

SECDNDARYS MAX MESSAGE S IZ E (1 - 512 BYTES): 128 

The required response to this prompt (128 in the example) varies 
for di ff erent types of secondary stations. Ref er to the 
appropriate manual for the specific type of secondary station. 
For TX5, enter 256; for PM550, enter 260; and for TM990, enter 
128. An entry of 512 is accepted by NETGEN but a transmi tted 
message of that si ze to a TX5, PM550, or TM990 secondary station 
resul ts in an error at the secondary station. The next prompt is 
as follows: 

TX5 SECDNDARY STATICN (YIN): N 

The res};X)nse to this prompt (N in the example) indicates whether 
or not the station is a TX5. This information is used to select 
the correct wi ndow si ze (see par agraph 1.4.2.3). 

The ne xt prompt is as follows: 

TM990 SECDNDARY NETVDRK ID (0100 - 9999): 0200 

If the station is a PM550, enter RETURN. If it is a TM990, the 
resp::>nse (0200 in the example) assigns a network ID to the TM990. 
The network ID is then entered in the output NIT (long form) at 
the primary station. The TM990 secondary station possesses a 
multitasking capability and can therefore have more than one 
network ID. This prompt is repeated until all TM990 network IDs 
are entered. When none remain, enter RETURN to continue network 
generation. 

The preceding prompts, beginning with STATICN DROP ADDRESS, 
described one non-TX5 secondary station for FCCC line 0 to 
NETGEN. NETGEN continues displaying prompts to assign more 
secondary stations to line 0 until a RETURN is entered (wi thout a 
value) in res};X)nse to the prompt STATICN DROP ADDRESS. NETGEN 
then proceeds to issue prompts for the next FCCC I;X>rt and line 
i ncl uded in the syst em. 
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3 .• 3.3.2 Generating a TX5 Secondary Station. 

The generation of a TX5 secondary station requires the entry of 
the following information in response to the appropriate prompts: 

* Station drop address 

* Maximum time between polls 

* Station network address 

* Maximum message si ze 

* Type of station (TX5) 

* Remote SCI requi rements 

* Remote loggi ng requi rements 

* Tas k IDs and task network IDs 

This paragraph gives an example that describes (to NETGEN) a TX5 
secondary station attached to FCCC line O. Descriptions of the 
first five prompts were given in paragraph 3.3.3.1 and are not 
repeated here. These fi ve prompts are as follows: 

STATICN DROP ADDRESS (0 - >3F, CR TO CONTINUE): 01 

MAX TIME BETWEEN POLLS (0-32000/1 = 250 MSEC): 8 

STATICN NETIDRK ADDRESS (0100 - 9999): 1100 

SE(l)NDARY~S MAX MESSAGE SIZE (1 - 512 BYTES): 256 

TX5 SECDNDARY STATICN (Y/N): Y 

A Y res};X)nse to the last prompt is required to identify a TXS 
secondary station. This initiates another series of prompts to 
determine the requi rements and characteristics of the TXS. The 
first of these prompts is as follows: 

REK>TE SCI INCLUDED (YIN): Y 

This prompt provides the option to include the utility REMSCI in 
the secondary system. If the remote SCI task is not to be 
included in this TX5 secondary, enter N. This causes NETGEN to 
skip the next two prompts and begin prompting for TX5 task IDs. 
If the remote SCI is to be included, enter Y. This causes NETGEN 
to issue the followi ng procedural message: 

REK>TE SCI (TASK >27) ASSICNED NETIDRK ID 1100 
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Thi s message indi cates that remote SCI has been assi gned the same 
network ID as the secondary station, in this case 1100. NETGEN 
conti nues to prompt as follows: 

REK>TE LOGGING INCLUDED (YIN): Y 

This prompt provides the option of logging at either the primary 
or the secondary station. If remote logging to the primary 
syst em log is desi red, enter Y. If N is entered, no TX5 system 
error messages will be written to the primary station. In this 
case, if OCP is not incl uded in the TX5, system error messages 
will be lost. IfN is entered, NETGEN skips to the TX5 TASK ID 
prompt. If Y is entered, the next prompt is as follows: 

REK>TE LOG NETWORK ID (0100 - 9999): 1101 

The res:fX>nse to this prompt (1101 in the example) is the the 
network ID assigned to the remote log task. NETGEN then issues 
the following procedural message to indicate that the ID entered 
in response to the previous prompt has been successfully assigned 
to the remote log task: 

REK>TE LOGGER (TASK >28) ASSICNED NETIDRK ID 1101 

The ne xt prompt is as follows: 

TXT AS KID (0 - > FF): > 10 

The response to this prompt (>10 in the example) is the task ID 
of a TX5 tas k that requi res a networ kID. The same tas k must now 
be assigned a network ID if the artifici al data statistic will 
ever be run to thi s TX5 secondar y station (see section 5). The 
next prompt is as follows: 

TX TASK NETWORK ID (0100 - 9999): 1102 

The response to this prompt must be the network ID assigned to 
the TX5 task (ID >10) that was entered in response to the 
previous prompt. NETGEN continues to prompt for TX5 task IDs 
until all are entered and assigned network IDs. When no more 
tasks require ID assignments, enter a RETURN in reponse to the 
last TX TASK ID prompt displayed. 

The descr i ption of the TX5 secondar y station is now complete; 
NETGEN proceeds to prompt for the next station, as described in 
the following paragraph. 
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NOTE 

It is not necessary to assign network IDs via 
NETGEN to the tas ks that comprise the TX5 
secondary communications package incl uded in 
the TX5 system generation. No problem 
results from making such assignments except 
the inefficient use of memory and network IDs 
in both the primary and secondary stations. 

3.3.3.3 Generating Additional Stations and Lines. 

NETGEN continues to prompt for more secondary stations, more 
devices attached to the FCCC line, and more FCCC lines. The next 
prompt requests the drop address of the next secondary station to 
be descr i bed. 

STATICN DROP ADDRESS (0 - >3F, CR TO CONTINUE): 

If no more secondary stations on the current FCCC line remain to 
be described, enter a RETURN (CR) in response. If an address is 
entered, the cycle of prompts for the speci fi ed secondary station 
begi ns agai n. Otherwi se, NETGEN proceeds to prompt' for any other 
communication devices attached to this FCCC line as follows: 

DEVICE NAME: <ret urn> 

If the resp::>nse to this prompt is a valid device name and nlIDlber, 
the prompt sequence previously described is repeated for the 
specified FCCC line. If the response is a RETURN, NETGEN prompts 
for the next TILINE address as follows: 

FCCC BOARD TILINE ADDRESS: <return> 

Entering a RETURN in response to this prompt indicates that there 
are no more FCCC lines to add to the communications network. If 
a valid TILINE address is entered, the next prompt requests the 
name of the fi rst devi ce attached to that line. ,Thi s is agai n 
followed by the cycle of prompts previously descr i bed. 

When all secondar y stations, 1 ines , and devi ces have been 
described, NETGEN prompts for the data needed to create the 
structures that associate DXIO task IDs with network IDs. These 
are described in the following paragraph. 
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3.3.3.4 DXlO Task and Network ID Association. 

After completing the descriptions. of the FCCC lines and secondary 
stations, NETGEN prompts for the information that associ ates 
specific DXlO tasks and network IDs. The resulting structures 
are referred to as in};llt, or soort-form, NITs. After this 
associ ation is complete, NETGEN prompts for confi rmation of the 
descriptions and offers the opportunity to modify the entries. 

NETGEN proceeds to prompt for task and network IDs as follows: 

DXlO TASK ID (>l5 - >FF): >40 

The example response, >40, identifies a DXlO task that uses the 
communications p3ckage to exchange information with secondary 
stations or tasks. Tasks installed on the program file 
• INDSCDMM.USERPIDG must be assigned a tas k ID of >15 or larger. 
Task IDs from 0 to >15 are reserved for the HDLC communications 
package. DXlO task IDs cannot be duplicated even though they may 
be on different program files. The next prompt is as follows: 

DXlO TASK NETVl)RK I D (OIOO - 9999): 1124 

The response to this prompt assigns a network ID (1124 in the 
example) to the DXIO task ID previously entered (>40). This task 
is now addressable using this ID. NETGEN continues to prompt for 
DXlO t as kIDs until all are entered. When no more remai n, enter 
a RETURN to the last DXIO TASK ID prompt. NETGEN now offers 
choices as follows: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D) : B 

This prompt allows the user to make any desired changes before 
the confi guration is bJil t by the communications system. If 
NETGEN was performed correctly, enter B (as in the example) to 
build the new oonfi gur ation • (If modi fi cations are requi red 
enter A, C, or D as appropr i ate and ref er to par agraph 3.3.4.) 
The ne xt prompt is as follows: 

DO YOU WANT TO SAVE CDNFlruRATlOO (YIN): Y 

The Y resJ;X>nse shown in the example saves the confi guration just 
entered on the fil e • INDSCDMM. NETGEN.CONFIG. Savi ng the 
configuration file allows changes to be made later, using NETGEN. 
An N resJ;X>nse leaves the last configuration intact; that is, the 
configuration file is not modified in any way. After the 
response to this prompt is entered, NETGEN terminates. 

Network generation creates the source files needed to operate the 
DXIO primary station oommunications programs and the TX5 
secondary station communications programs. NETGEN builds all the 
data str uctures needed for these two types of systems to operate. 

2270526-9701 3-15 



Construction and Activation 

3.3.4 Modifying an Existing Network Configuration 

The following paragraphs describe the NETGEN procedure that 
allows modification of a previously built configuration. NETGEN 
allows a user to augment, change, or delete from the network 
confi guration. It is p::>ssi ble to add a new secondary station, a 
TX task to an existing secondary station, or a DXIO task to the 
primary station. It is also possible to change an entry for an 
FCCC line or a secondary station, to change the length of the 
internal communications queues, or to delete a network ID from 
the network. If all network IDs on a line are deleted the line 
i s al so del et ed • 

The initial conditions necessary for modifying the 
that LUNO >90 is assigned to the DXIO 
.INDSODMM.PHOGRAM and that the configuration was 
previous network generation. 

network are 
program file 

saved from a 

After the network generator has been acti vated using the command 
NETGEN (see paragraph 3.3.2), the following display appears: 

NETIDRK GENE RAT 1m 
GENERATE NEW CONFlGURATlOO (YIN): 

The response to this prompt determines the specific group(s) of 
prompts displayed next and their sequence. An entry of Y (yes), 
followed by a RETURN, starts the sequence appropriate to a new 
network configuration. An entry of N (no), followed by a RETURN, 
starts one of the modification sequences described in the 
following paragraphs. 

3.3.4.1 Addi ng to an Existing Network Confi guration. 

This paragraph describes the processes required to add an entry 
to an existing network. The addition can be one of the 
following: 

* A new tas k to an existi ng TX5 or TM990 
stat ion. Thi s may r e qu i re t ha t the T X 5 
1 inked, preprocessed, and downloaded agai n 
addi tion is made. 

secondary 
system be 

af ter the 

* A new task to the DXIO system (added to the program file 
.INDSODMM.USERPIDG) that will use the communications 
f acili ty. 

* A new secondary station such as a PM550, TM990, or 
990/5. 

The following examples illustrate the use of the add facility. 
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Addi ng a Primar y Tas k. 

Addi ng a pr imar y tas k requi res the entr y of the followi ng 
information in response to the appropriate prompts: 

* The D XlO tas kID for each addi tional tas k 

* The DXlO network ID for each additional task 

To add a DXlO primary task to the communications system, enter an 
N (as shown), followed by a RETURN, to the following prompt: 

GENE RATE NEW CONFI GJRAT leN Y/N: N 

To specify an addi tion, enter an A in response to the next 
prompt : 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D) : A 

Then, to specify a DXlO task, enter D in response to the next 
prompt: 

ADD DXlO TASK, TX5 TASK/TM990 ID OR NEW SECONDARY (D ,T, S): D 

The ne xt prompt is as follows: 

DXIO TASK ID (>15 - >FF): >50 

The response to this prompt (>50 in the example) identifies a 
DXIO tas k that must be added to the communications network. The 
ne xt prompt is as follows: 

DXIO TASK NETmRK ID (0100 - 9999): 1200 

The response to this prompt (1200 in the example) assigns a 
ne two r kID to the D XlO t as kID (>50) just ent ered • Thi s tas k is 
now addressable by other tas ks, through the communications 
pac kage, usi ng thi s networ kID. 

To accommodate the entry of more DXlO tasks, the preceding cycle 
of prompts is repeated. Enter the appropri ate responses if more 
DXlO task entries are required. If other types of entries are 
requi red, proceed to the following paragraphs. 
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Adding a Secondary Task. 

Adding a secondary task requires the entry of the following 
information in response to the appropriate prompts: 

* The network ID of the secondary station 

* The tas kID for each addi tional tas kif it is a TX5 
secondary station 

* The network ID for each additional task if it is a TX5 
secondary station 

To add a TX5, TM990, or PM550 secondary task 
communications system, enter A and RETURN in response 
f ollowi ng prompt: 

ADD, BUILD, CHANGE, OR DELETE (A,B,C,D): A 

Then enter T and RETURN in response to the next prompt: 

to 
to 

ADD DXlO TASK, TX5 TASK/TM990 ID OR NEW SECDNDARY (D ,T, S): T 

The ne xt prompt is as follows: 

TO WH ICH SECDNDARY (NETVDRK I D) : 0200 

the 
the 

The response to this prompt (0200 in the example) identifies the 
secondary station where the additional task will be added. The 
ne xt prompt is as follows: 

TXT AS KID (0 - > FF): > 32 

The response to this prompt (>32 in the example) identifies a TX5 
task that must be added to the existing secondary station. The 
ne xt prom pt is as follows: 

TX TASK NETIDRK I D (0100 - 9999): 0202 

The response to this prompt (0202 in the example) assigns a 
network ID to the secondary task (>32) just entered. 

I f the res pons e to t he TO WH ICH SECDNDARY (NETVDRK I D) prompt is 
a value assigned to a TM990 or PM550 station, the following 
prompt appears: 

TM990 SECDNDARY NETIDRK I D (0100 - 999): 1011 

If it is a PM550 secondary station, enter RETURN. If it is a 
TM990 the response to this prompt (1011 in the example) assigns a 
ne two r kID to the T M9 90s tat ion. 
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Adding a Secondary Station. 

Adding a secondary station requires the entry of the following 
information in resIX>nse to the appropr i ate prompts: 

* FCCC TILINE address 

* Communications device name 

* FCCC channel number 

* Station drop address 

* Maximum time between polls 

* Station network address 

* Maximum message size 

* Type of station (TX5 or other) 

* Network ID for the station 

To add a secondary station to the network, enter A and a RETURN 
to the following prompt, as shown: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C,D) : A 

Then, to speci fy a secondar y station, enter S and a RETURN to the 
next prompt, as follows: 

ADD DXlO TASK, TX5 TASK/TM990 ID OR NEW SECDNDARY (D ,T, S): S 

The next prompt is the fi rst in a series that requests data 
describing the secondary station. These are the same prompts 
used to describe an FCCC line and its associated secondary 
stations in paragraphs 3.3.3, 3.3.3.1, and 3.3.3.2. The 
descriptions are not repeated here. A different sequence is 
used, as shown in the following example: 

FCCC BOARD TILINE ADDRESS: 0F900 

DEVICE NAME: CMOI 

FCCC CHANNEL NUMBER (0 - 3): 0 

STATICN DROP ADDRESS (0 - >3 F, CR TO CONTINUE): 40 
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MAX TIME BETWEEN POLLS (0-32000/1 = 250 MSEC): 100 

STATIGl NETIDRK ADDRESS (0100 - 9999): 9500 

SEOONDARY~S MAX MESSAGE S IZ E (1 - 512): 128 

For a non~TX5 secondary station, enter N and RETURN to the next 
prompt: 

TX5 SEOONDARY S TAT leN (Y/N): N 

If the secondary station is a TM990, enter the appropriate ID to 
the following prompt (9501 in the example). If it is nei ther a 
TM990 nor a TXS, enter only RETURN: 

TM990 SEOONDARY NETIDRK ID (0100 - 9999): 9501 

NETGEN repeats the last prompt until all IDs are entered. 
this is accomplished, enter only a RETURN. 

When 
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Adding an FCCC Board. 

Addi ng an FCCC board requi res the entr y of the followi ng 
information in res~nse to the appropriate prompts: 

* FCCC TILINE address 

* Communications device name 

* FCCC channel number 

* Channel data rate 

* Internal clocki ng requi rements 

* Transmit retr y requi rements for the line 

* The drop address for each station on the line 

* The maximum time between polls for each station 

* The network address of each station 

* The maximum message si ze for each station 

* The type of each station (TX5 or other) 

* The network ID for each station 

To add an FCCC mard to the communication system (that is, to 
describe it to NETGEN after physical installation) enter A and 
RETURN to the following prompt, as shown: 

ADD, BUILD, CHANGE OR DELETE (A, B,C,D): A 

Then, to specify that this modification affects one or more 
secondary stations enter S and RETURN to the following prompt: 

ADD DXIO TASK, TX5 TASK/TM990 ID OR NEW SECDNDARY (D, T,S): S 

NETGEN now issues a series of prompts that request descriptions 
of the new line and the associated secondary stations. This 
series of prompts is similar to that described in paragraph 
3.3.3. The seque nee, wi th e xampl e res ~ns es, is as follows: 

FCCC BOARD TILINE ADDRESS: OFBOO 

DEVICE NAME: (MO 4 

FCCC CHANNEL NUMBER (O - 3): 0 

CHANNEL DATA RATE: 4800 
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INTEmAL CLOCKING (YIN): N 

MESSAGE TRANSMIT RETRIES (0 - 3): a 

STAT Im DROP ADDRESS (0 - >3 F, CR TO CONT INUE): 01 

MAX TIME BETWEEN POLLS (0-32000 I 1 = 250 MSEC): 8 

STATIm NETmRK ADDRESS fOl·OO - 9999): 1400 

SE())NDARYS MAXI MUM MESSAGE SIZ E (1 - 512 BYTES): 260 

Enter appropriate responses to the following prompts (refer to 
the previous paragraph, Adding a Secondary Station): 

TX5 SE())NDARY STATIm (yiN): 

TM990 SECDNDARY NETmRK I D (0100 - 9999) : 

After adding the secondary station, the prompt ADD, BUILD, CHANGE 
OR DELETE appears. A response of B signifies that the changes 
can be built into the new network. A Q response terminates 
NETGEN and the previous confi guration is preserved. 

3.3.4.2 Changing an Existing Entry. 

To change an existing entry in the network, enter C and RETURN to 
the following prompt, as shown: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D) : C 

The next prompt off ers the choi ce of changi ng ei ther an FCCC 
channel entry, a queue buffer size, an NIT entry, or a packet 
time-out, as follows: 

CHANGE CHANNEL, QUEUE SIZE, NIT ENTRY OR USER INPUI' PACKET 
TIME OUT IDRD (C, S, N,U): 

The following paragraphs describe the various valid responses to 
t hi s prompt. 
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Changing an FCCC Channel Entry. 

Changing an FCCC channel entry requires the entry or confirmation 
of the following information in response to the appropriate 
prompts: 

* The FCCC TILINE address of the channel 

* The name of the communications devi ce for the channel 

* The channel data rate 

* The internal clocki ng requi rements for the channel 

* The tr ansmi t retr y requi rements for the channel 

If C is entered in resp:>nse to the above prompt, NETGEN ini ti ates 
a s er i es of prom pt s as follows: 

FCCC TIL INE ADORE SS: 0 F90 0 

DEVICE NAME: 0101 

The next three prompts display current val ues. If a change is 
requi red, enter the new val ue; if no change. is requi red, enter 
only a RETURN. 

CHANNEL DATA RATE = 9600 7200 

INl'ER'lAL CLOCKING = Y : 

MESSAGE TRANSMIT RETRIES = 3 : 1 

Thi s terminates the FCCC channel changes and NETGEN agai n 
di spl ays the followi ng prompt: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D): 
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Changing a Queue Buffer Entry. 

Changing a queue buffer size requires the entry of new data or 
the confirmation of existing data that specifies the number of 
buffers at levels 2 through 4 for both input and output. 

Ent er C and RETURN to the pr eced i ng prom pt 
changing a queue buffer size. The next 
resI;X>nse of S and RETURN, as shown: 

to proceed wi th 
prom pt re qui res. a 

CHANGE CHANNEL, QUEUE SIZE, NIT ENTRY OR USER INPtJr PACKET 
TIME OUT mRD (C, S, N,U): S 

NETGEN responds by displaying the current buffer status. If a 
change is requi red, enter the new val ue (i n decimal). Otherwise, 
ent er onl y RETURN. The s un of the changes cannot exceed 86 
(decimal). An example follows: 

LEVEL 2 
LEVEL 2 
LEVEL 3 
LEVEL 3 
LEVEL 4 

INPtJr 
OUTPrJr 
INPur 
OUTPur 
INPur 

BUFFERS 
BUFFERS 
BUFFERS 
BUFFERS 
BUFFERS 

= 22 
= 22 
= 14 
= 14 
= 14 

20 
20 
16 
16 

Queue si ze val ues should be changed only if the statistics 
program shows a hi gh queue full count. Ref er to Section 5 for 
information on the statistics program. 

NETGEN now issues the followi ng prompt: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D) : 
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Changing a Network Entry. 

Changing a network entry requires the entry or confirmation of 
the following information in response to the appropriate prompts: 

* The network ID to be changed 

* The parameters of the enti ty associ ated wi th that 
network ID 

To change a network entry enter C and RETURN in response to the 
preceding prompt. Then enter N and RETURN in response to the 
f ollowi ng prompt: 

CHANGE CHANNEL, QUEUE SIZE, NIT ENTRY OR USER INPur PACKET 
TIME OUT IDRD (C,S,N,U): N 

Next enter the network ID that needs to be changed (1100 in the 
following example): 

NETWJRK ID TO CHANGE: 1100 

NETGEN responds with a procedural message indicating that the 
value entered in response to the previous prompt is an output 
entr y, that is, not a DXIO tas k, but a secondary station or tas k: 

ID 1100 IS AN OUTPur ENTRY 

An output entry causes the following prompts to be displayed. To 
change any of the val ues associ ated wi th the network entry, enter 
the new value after the colon. The prompts are displayed one at 
a time, and in this example, they refer to the characteristics of 
the TX5 secondary station with a network ID of 1100. Enter a 
RETURN to ret ai n a cur rent val ue • 

MAXIMUM MESSAGE SIZE = 256 <return> 
STATION DROP ADDRESS = >01 <ret urn> 

MAX TIME BETWEEN POLLS = 8 100 (* Changes del ay) 
VIRTUAL CllANNEL GROUP = 0 <ret urn> 

VIRTUAL CllA NNE L NUMB E R = 1 <ret urn> 
ID 1100 TX TASK = >27 <ret urn> 
ID 1101 TX TASK = >28 <ret urn> 
ID 1102 TX TASK = >10 >35 (* Changes tas k I D) 

The precedi ng changes increase the time between polls from 2 
seconds to 25 seconds and assign the network ID of task >35 to 
1102. 

To change an input entr y respond wi th C to the ADD, BUILD, CHANGE 
OR DELETE prompt, and respond with N to the following prompt: 

CHANGE CHANNEL, QUEUE SIZE, NIT ENTRY OR USER INPur PACKET 
TIME OUT IDRD (C, S, N,U): N 
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Enter an input value to the following prompt: 

NETIDRK ID TO CHANGE: 1101 

NETGEN resp:::>nds with a procedural message confirming that the 
val ue entered is an input entr y, that is, a DXIO or a TX5 t as k, 
or a TM990 entry. 

ID 1101 IS AN INPUl' ENTRY 

For a DXlO or TX5 entry the following prompt is displayed next: 

TASK ID = >28 : 

For a TM990 entry the following prompt is displayed: 

TM990 SEOONDARY ID = 1200 : 

In either case, enter the new network ID and RETURN. NETGEN then 
di spl ays the ADD, BUILD, CHANGE, OR DELETE prompt. 
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Changi ng a Pac ket Time-Out. 

The packet time-out count is used to prevent buffer deadlock in 
the primary station. Each input message is timed to ensure that 
it does not remain buffered for longer than 10 seconds. After 10 
seconds, the message is erased and an error message is written to 
the system log. To modify this time-out, respond with C and 
RETURN to the following prompt, as shown: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D): C 

Next, enter U and RETURN to the following prompt: 

CHANGE CHANNEL, QUEUE SIZE, NIT ENTRY OR USER INPlJr PACKET 
PACKET TIME OUT mRD (C,S,N,U): U 

Enter the new value (5 seconds) in response to the following 
prompt, which shows the current time-out val ue (10 seconds): 

USER INPlJr PACKET TIME: OUT IDRD = 10 5 

This response changes the time allowed to retrieve input messages 
~ from 10 seconds to 5 seconds. 
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3.3.4.3 Deleting from an Existing Configuration. 

The following example shows how to delete an existing network ID. 
The ID may be assigned· to a DXlO task, a TX5 task or a secondary 
station. If a DXlO task network ID is designated, that tD is 
deleted from the appropriate primary data structure. If a TX5 
task is designated, that ID is deleted from roth the secondary 
and the appropriate primary data structures. If a secondary 
station is designated, the DXlO structure associated with the 
secondary station is deleted as well as the file for that 
secondary st ation (that is, • INDS COMM. NETGEN. SECnnnn) • 

An exam pI e of a del eti on follows: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D): D 

NETIDRK I D TO DELETE: 1100 

NETIDRK ID 1100 (SE<DNDARY STATICN) DELETED 

The last message confirms that the designated ID was deleted. 

The deletion is now complete. Two final prompts offer the option 
of including all changes entered in the network configuration. 
To accomplish this, enter B in response to the first prompt and Y 
in response to the second prompt, as follows: 

ADD, BUILD, CHANGE, OR DELETE (A, B,C ,D): B 

DO YOU WAN!' TO SAVE <DNFIWRATICN (YIN): Y 

An N response to the last prompt causes NETGEN to terminate and 
to discard all changes just entered. The files required to 
generate the system are built rut the existing configuration is 
not updated. Entering a Q to any prompt terminates NETGEN and 
retains the existing configuration. 
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3.4 TX5 SECDNDARY SYSTEM 

A correctly functioning TX5 operating system is requi red to 
operate the communications package at the secondary station. 
Also, a local-line module (LLM) must be prepared and installed in 
the secondary station. The following paragraphs describe the 
steps requi red to build the secondary communications system and 
to install the LLM mard. 

3.4.1 Building the Secondary System 

The TX5 system is first constructed at the DXIO primary station 
and then_downloaded to the secondary station. The following 
utilities are available at the primary station for this purIX>se: 

* 

* 

The network generator (NETGEN) that 
communi caton data structures - used by 
communications package software. 

builds 
the 

the 
TX5 

The system generator 
system 

that builds the TX5 operati ng 

* The download preprocessor that 
operating system obj ect format 
format sui table for downloadi ng 

ref ormats the TX5 
into a bi nar y obj ect 

* The downloader (DOmLOAD) 
preprocessed obj ect to the 
station 

that transmits the 
appropriate TX5 secondary 

The major steps required to build a TX5 secondary system are as 
follows: 

1. Create the data structures required by the secondary 
station. This is accomplished by activating the NETGEN 
program, which simultaneously creates data structures 
for the primary station and each secondary station. 

2. Assemble these data structures. 

3. Perform the TX5 system generation. 

4. Assemble the TXDATA and TASKDF files that are created 
dur i ng TX5 system generation. 
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5. Create and/or edit a TX5 link control file. The link 
control file must include the name of the assembled 
TXDATA and TASKDF files, the filename of the user's 
assembled data str uctures built by NETGEN, the HDLC 
communications p3.ckage programs, and the applications 
programs requi red to customize the user's TX5 system. 
The remote SCI program is optional. If this utility is 
requi red, it must be buil t at this time (see the 
following paragraph). 

6. Perform the link edit. The link edit process produces 
the TXS 0 perati ng system. Thi s obj ect file must be 
preprocessed bef ore downloadi ng. 

7. Preprocess the TX5 operating system (OS) obj ect file. 
After the TX5 has been linked, it must be preprocessed 
and entered into the DX10 download directory. This 
completes the process of oonstructing the TX5 system. 
The reSUlting TX5 <l:3 can be downloaded if the LLM mard 
has been installed at the secondary station (see 
paragraph 3.4.3 for information on installing the LLM 
board) • 

8. Download the TX5 OS. After preprocessing, the TXS 
operating system can be downloaded to the appropri ate 
s econ dar y st at i on us i ng the download e r ' ut i lit y • 
However, refer to paragraph 3.5.2 for further 
i nf orm at i on on downl oadi ng • 

If remote SCI is included in the TX5 system, the secondary 
software can be tested with that facility after the download is 
complete. Sane simple remote SCI function, such as List Memorv 
(LM) or Show Task Status (STS), can be performed to determine if 
the secondary station is operating. The use of remote SCI is 
suggested as a simple technique to test the basic operation of 
the communications package at the secondary station. 

3.4.2 Buildi ng Remote SCI for a TX5 Secondary Station 

Remote SCI must be generated for each TX5 secondary station 
before the TX5 link edi t can be performed. A remote SCI 
generator program enables the user to sel ect the SCI commands 
requi red for each secondary station and to generate a remote SCI 
program for the secondary station according to those 
requi rements. The remote SCI generator is acti vated by enteri ng 
the DX10 SCI command LREMSCI at a DX10 V'f1r. 
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When the command LREMSCI is entered, a series of prompts is 
displayed on the VDr. For each command required for inclusion in 
remote SCI, the user must respond to the corresponding prompt by 
accepting the default YEs. A NO response to any prompt excludes 
the function associ ated wi th the prompt. For example, a NO 
response to READ/WRITE CRU will exclude the CRU functions RCRU 
and WCRU from the remote SCI program. Attempti ng to use these 
functions resul ts in an error message display at the primary 
station VDr. When the desired commands have been selected, the 
user enters the path name <control> of a file that will store the 
link edi t control stream used to link the selected remote SCI 
module. 

Two successive displays are required to present all options to 
the user af ter the command LREMSCI has been entered. In the 
following example, all commands listed except MODIFY MEM)RY and 
READ/WRITE CRU are accepted. 

The first display is as follows: 

[] LREMSCI 

LINK REM)TE SCI COMMANDS FOR A SEOONDARY 
LIST MEMJRY: YES 

MODIFY MEMJRY: NO 
SHOW TASK STATUS: YES 

EXECUTE TASK: YES 
KILL TASK: YES 

ASSIGJ/RELEASE LUNO: YES 
READ/WRITE CRU: NO 

After the READ/WRITE CRU prompt is answered, DXlO SCI clears the 
screen and di spl ays the second set of prompts as follows: 

LINK REMJTE SCI COMMANDS FOR A SEOONDARY 
TRACE: YES 

BREAKPOINT OOMMANDS: YES 
SHOW I/O STATUS: YES 

ruMP ~RKSPACE: YES 
DATE AND TIME (l) MMA NDS: YE S 

INSTALL TASK: YES 
RETURN NETIDRK lOS: YES 

CONTroL FILE ACCESS NAME: <control> 
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After a filename is entered in response to the 
CONTROL FILE ACCESS NAME prompt, a link edi t control stream is 
creat ed on thi s pathname. In the followi ng example of a control 
stream, all remote SCI commands are sel ected: 

PARrIAL 
PHASE 0, REMSCI 
INCL UDE O.MAIN 
INCL UDE O. LM 
I NCL UDE O. MM 
I NCL UDE O. S'IS 
INCL UDE O.XT 
INCLUDE O.KT 
INCLUDE O.LUNO 
INCLUDE O.CRU 
I NCL UDE O. TRA CE 
INCL UDE O. BRKPNl' 
INCL UDE O. SIS 
INCL UDE O. SWR 
I NCL UDE O. TIME 
INCL UDE O. LOA DE R 
INCL UDE O. NID 
NOl'GLOBAL 
GLOBAL REMSCI 
END 

If MODIFY MEMORY and READ/WRITE CRU were not selected, as in the 
previous example, the statements INCLUDE O.MM and INCLUDE O.CRU 
would be omitted. 

After link control file creation, the TX5 Remote SCI program is 
ready to be linked. Prior to enteri ng the SCI Execute Linkage 
Edi tor (XLE) command, the synonym 0 must be assigned using the 
SCI Assign Synonym (AS) command as follows: 

AS S=O, V=. INDSCDMM. TXOBJ 

After the synonym is assigned, the remote SCI can be linked by 
entering the XLE command as follows: 

[] XLE 
EXECUTE LINKAGE EDITOR 

CONTROL ACCESS NAME: 
LINKED OUTPtJr ACCESS NAME: 

LISTING ACCESS NAME: 
PRIm' WI DTH: 

<control> 
<linkfile> 
<listing> 
80 

3-32 2270526-9701 



Constr uction and Acti vation 

where: 

<control> is the filename specified in resfX)nse to the 
LREMSCI command previously executed. 

<linkfile> is the name of the file that must be included 
in the TX5 I ink control stream. The same 
remote SCI obj ect file can be used for all TX5 
s econdar y links. 

<1 isti ng> is the name of the file to which 
generated during the linking 
written. 

the messages 
process are 

The default print width value, 80, should be taken for a standard 
listing file or device. 

It is tossible 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 log task 
and the dummy log OSR. In this case, the TX5 warm-start and 
di agnostic messages are di rected to the OXIO system log. 

If roth REMSCI and OCP are requi red, do not incl ude the REMSCI 
log t as k 0 r the dumm y log OS R. In t hi s cas e, the warm- st ar t and 
di agnosti c messages are di rected to the TX5 log. 

3.4.3 Installing the LLM Board in the 990/5 Canputer 

The LLM switches and jumpers must be set correctly and the LLM 
card must be installed at CRU address >20 in the TX5 secondary 
station before communications can be established. Addi tionally, 
a sui table interr upt level for the board must be sel ected. Thi s 
interrupt level must be correctly wired and correctly specified 
during TX5 system generation. The priori ty level selected should 
be sufficiently high to permit the communications software access 
to the LLM card when an interrupt is pending. Any preemption of 
the secondary station .... s communications facilities result in the 
primary station aborting communications after a specified time 
and termination of the request to the secondary station. User 
programs should not be assigned priori ty level 0 and any 
excessively busy CRU device should not be assigned an interrupt 
level aoove the LLM car d. 
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To select the LLM address, set switches 81-1 through 86-1 to the 
binary equi valent of the complement of that address, as shown in 
the following: 

SWITCH 51 

51-1 51-2 51-3 51-4 51-5 51-6 ADDRESS 

ON ON ON ON ON ON 0 

ON ON ON ON ON OFF 1 

ON ON ON ON OFF ON 2 

ON ON ON ON OFF OFF 3 

. . . . . . . 
OFF ON ON ON ON ON 32 

. . . . . . . 
OFF OFF OFF OFF OFF OFF 63 

2280129 

8witch 82 is a dual-:p.lrpose switch: it controls the enabling of 
the LLM address decoding feature (82-4) and also selects the LLM 
data rate (82-1 through 82-3). These two functions are 
com pI et el y independent of each other: the set ti ng of 82-4 has no 
effect on 82-1 through 82-3, and vice versa. 

The selected data rate must correspond exactly to the data rate 
selected for the primary station. 82 settings for various data 
rates are as follows: 

SWITCH 52 
DATA RATE IN 

BITS PER SECOND 

52-1 52-2 52-3 52-4 

ON ON ON OFF 1200 

ON ON OFF OFF 1800 

ON OFF ON OFF 2400 

ON OFF OFF OFF 3600 

OFF ON ON OFF 4800 

OFF ON OFF OFF 7200 

OFF OFF ON OFF 9600 

2280130 
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There are also several jumpers that must be posi tioned correctly. 
These jumpers set the line termination condi tion and select the 
external interface for either local-line or EIA mode. 

Jumper posi tions are numbered Jl through J12. Jl through J6 
select an appropriate line termination and J7 through J9 select 
the line interf ace type. JlO through J12 are pres et at the 
factory and should not be changed by the user. The following 
gives brief instructions on setting Jl through J9. Refer to the 
Model 990 Canplter Local Line Module Operation and Maintenance 
Manual for further information. 

Condi tion or Regui rement 

Termination on the LLM 

No termination on the LLM 

Default termination 

Local-line interf ace 

EIA interf ace 

D ef aul tint erf ace 

3.4.4 Assembling the TX5 Files 

Directions 

I nst all j un per between 
locations Jl and J3, and 
between locations J2 and J4. 

Inst all j un per 
locations J3 and 
between J4 and J6. 

between 
J5, and 

I f no jumpers are inst aIled 
in Jl through J6, the module 
is not terminated. 

Install junper between 
locations J7 and Ja. 

Install junper between 
locations Ja and J9. 

If no jumpers 
in locations 
t he local-line 
selected • 

are installed 
J7 through J9, 

interface is 

When network generation is completed, the files for the TX5 
secondary stations are ready to be assembled and linked wi th the 
TX5 systems. (The files created for the primary station software 
will be automatically assembled and linked when the SCI command 
CO~~EN is entered, see paragraph 3.5.) 

Assemble the TX5 secondary station file using the SCI command 
Execute Macro Assembler (XMA). The user must specify the obj ect, 
list and error access names as follows: 
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[] XMA 
E XE CUT E Ml-\. CRO AS SE MB LE R 

SOURCE ACCESS NAME: • INDSCDMM.NETGEN. SECnnnn 
OBJECI' ACCESS NAME: .<user-specified filename> 

LISTING ACCESS NAME: .<user-specified filename> 
ERROR ACCESS NAME: 

OPTICNS: 
MACRO LIBRARY PATHNAME: 

P RINr WI DTH: 80 
PRINT LENGI'H: 80 

The object file specified must then be included in the TX5 link 
edi t control stream. The link control file must be edi ted to 
include this object file or the secondary station communications 
sof tware will not functi on correctly. 

3 • 4. 5 TX 5 Sys t em Gene rat ion 

The TX5 secondary operating system can be generated on a DXlO 
system by executing the GENrX5 utility. Refer to the TX5 
Operating 9,ystem Programmer~s Guide to become familiar with TX5 
system generation. 

Before reginning system generation, the user should be prepared 
to incl ude the appropr i ate tas ks in the system. Determine tas k 
labels, initial states, and priorities before starting. For a 
secondary system that is to be downloaded from the primary 
station, it is preferable to include user tasks with the TX5 
system at this time and link those tasks with the TX5 system as 
resident tas ks. These tas ks are then preprocessed and downloaded 
alon9 wi th the TX5 operati n9 system. For further inf ormation and 
examples of TX5 system generation, ref er to Appendix C. 
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3.5 AcrIVATING THE OOMMUNlCATICNS NETIDRK 

To acti vate the communications network successfully, perform the 
foIl owi ng s t e ps : 

1. Assemble and link the primary station software created 
during network generation using the COMMGEN utility. 

[] CDMMGEN 
COMM GENERATICN 

BATrn LISTING: <devi ce or file> 
WAIT?: YES 

Res};X)nd to the prompts as follows: 

* 

* 

BATCH LISTING. Enter the name of the device 
or file where the results of the batch stream 
execution will be written. It is recommended 
that the batch listing be retained for later 
ref ere nce • 

WAIT? Accept the def aul t YES for foreground 
execution of the COMMGEN batch stream. 
Res};X)nd NO for background operation to allow 
other terminal usage in the foreground mode. 

Entering the SCI command COMMGEN at a DXIO VDr 
acti vates a batch stream that performs the requi red 
ass em bl y and 1 i nki ng f unct ions. 

2. Perform a normal DXIO warm-:-start by pressing the HALT, 
RESET, and LOAD controls on the 990 computer console in 
that order. 

3. Activate the HDLC communications package using the 
COMMGO utility. Entering the SCI command COMMGO at a 
DXlO vor initiates a communications warm-start. This 
st ep is fur ther des cr i bed in the ne xt par agr aph • 

4. Download the secondar y stations ei ther automati cally or 
using the DOWNLOAD utility (see paragraphs 3.5.2 and 
5.3 res pecti vel y) • 

Once these procedures have been performed, applications programs 
can utilize the communications package for task-to-task 
cornm uni cati ons • 
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3.5.1 Activating the Primary Station Canmunications Software 

A communications warm-start program is executed to activate the 
communications package software. This warm-start is initiated by 
entering the SCI command COMMGO. The warm-start program 
downloads HOLC software to all FCCC cards in the system that use 
the HOLC package. For each FCCC card downloaded a message in the 
following format is wri tten to the system log: 

(d at e and time) COMMDWNL (CMxx, nn .mmm), li=yyyy, 
P=<progr am f il ename> 

where: 

COMMDWNL is an acronym for an FCCC download. 

CMxx i s the comm un i ca t i on de vi ce nam e and n urn be r • 

nn.mmm is the revision date of the FCCC ROM. 

L equa t es to t he ad dr es s for the download ed code. 

P equates to the pathname of the HOI.,C program file. 

An example of the message is as follows: 

239 :1128+ COMMDWNL(CM05, 80.354) ,li=8A96, 
P=. INDS CDMM. ProGRAM 

When all FCCC cards have been loaded, the following message 
appears: 

(date and time) COMMUNICATICN WARMSTARr 

I f the communi cations pac kage cannot be acti vated, an error 
message is displayed on the VDr. Reasons for failure to activate 
i ncl ude the followi ng: 

* 
* 

The communications package is already activated. 

One or more errors occurred during COMMGEN execution, 
that is, during assembly and linkage of the results of 
networ k generation to the communications sof tware. 
Inspect the listi ng file res ul ti ng from COMMGEN 
execution to ascertain the cause of the errors. Take 
a ppr 0 pr i at e co r r e ct i ve ac t i on and r e - at t em pt to e xe cu t e 
COMMGEN. See Table 3-1 for listing file information. 

Ensure that all cables are properly connected to the FCCC ooards 
before executing the COMMGO command. Without correct cable 
connection, the warm-start procedure will not complete. No error 
message is generated for this condi tion. Any other errors that 
occur during warm-start are indicated by error messages wri tten 
to . the system log. See Appendix A for further information on 
warm-start error messages. 
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After the warm-start program has completed its functions, the 
tasks within the communications package are enabled, and 
communications can commence. The warm-start program writes the 
following completion message to the system log: 

(date and time) INITIALIZATION COMPLETE 

3.5.2 Downloading the Preprocessed Files 

After the warm-'ptar t at the pr imary station is complete, polling 
of the secondary stations begins. Any secondary that is not 
initialized and ready to operate (that is, not previously loaded 
or downloaded) should return a download request to the primary 
station from its ROM loader (if the HDLC communications ROM 
loader is installed in that secondary station). When this 
occurs, the download process to that secondary station 
automatically begins and a download message is printed on the 
system log. The download data is read from the download files at 
the primary station. 

A download can also be started at the primary station by entering 
the SCI command DOWNLOAD at a primary terminal and specifying the 
network ID and option number for the secondary station to be 
downloaded. The download process is terminated when the last 
download record is sent and acknowledged. A download complete 
message is then printed on the system log. The downloaded 
secondary station is identified by its network ID. 

If a downloaded TX secondary station includes the remote SCI log 
task, a TX warm-start message is printed on the system log after 
the download complete message is printed. The warm-start message 
prints the network ID assigned to the log task during TX5 system 
generation. 

NOTE 

If remote SCI (REMSCI) is included in the 
downloaded secondary software, the secondary 
station can be tested using remote SCI. This 
is suggested as a limited test to ascertain 
only that the secondary station is 
opera tional, able to communicate, and 
contains the (system) genera ted tasks and 
LUNOs that were specified during system 
genera tion. 

2270526-9701 3-39/3-40 





Applications Programming 

Section 4 

Applications Programming 

4.1 GENERAL 

This section provides the information necessary to write 
applications programs that utilize the DXlO HDLC Communications 
Package. Applications programs may be written in assembly 
language, FORTRAN, or Pascal, for execution under DXIO, release 
3.4, or TXS, release 3.2.0. 

The interface between applications programs and the 
communications package is provided by DXIO and TX5 supervisor 
calls (SVCs) that perform the following functions: 

* Write (send/transmit) data 

* Read (receive) input data 

* Request activation services 

In order to use the communications package effectively, the 
applications programmer must be familiar with the following: 

* The network configuration 

* The network ID of each station and applications program 
that sends or receives information 

* The output of the network generator program, NETGEN, 
particularly: 

The maximum buffer size of each station 

The assignment of task IDs 

The following paragraphs discuss the SVCs, and describe the 
input/output operations and assembly language requests for 
activation services. Following this are examples of applications 
programs resident in different computers in the same network 
(that is, in communication with each other). 

2270526-9701 4-1 



Applications Programming 

4.2 SUPERVISOR CALLS 

Applications programs interface with the communications package 
by issuing SVCs that request the communications package to 
perform specific functions. SVCs are included in the operating 
system to perform I/O, task control, service functions, memory 
control, and file management functions. SVCs are explicitly used 
in assembly language tasks, whereas higher-level language 
statements are processed by the interpreter or compiler and are 
translated to the particular call required to perform the 
requested operation. If a statement to access a particular SVC 
is not available in the higher level language, it is possible to 
write an assembly language routine to access the SVC. Examples 
of assembly language routines that perform SVCs to the 
communications package in FORTRAN or Pascal programs are provided 
in this section. 

SVCs are implemented using the Model 990 Computer assembly 
language extended operation (XOP) instruction. The XOP number is 
level 15, and the effective address of the XOP instruction is a 
SVC block address. Execution of the XOP instruction passes 
control to the operating system. The supervisor call block 
referenced in the XOP instruction contains the parameters 
necessary for the requested operation to be performed by the SVC 
>40 processor. For more detailed information on the XOP 
instruction, refer to the Model 990 Computer 990/10 and 990/12 
Assembly Language Reference Manual. 

Six SVCs can be accessed from applications programs for 
communications purposes. The functions they perform and the 
methods by which they are accessed are as follows: 

Function 

Write output 
data 

Read input 
data 

Request 
activation 
services 

Assembly Language 
Access 

SVC >40 with an I/O opcode 
of 2 

SVC >40 with an I/O opcode 
of 3 

SVC >40 with I/O opcodes 
of 4 through 7 

4-2 

FORTRAN or Pascal 
Access 

Call to subroutine 
WRIT40 

Call to subroutine 
REA040 

Call to subrou tine 
WKUP40 
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4.2.1 Input/Output Calls 

Assembly language programs can perform SVCs by setting up SVC 
call blocks and executing level 15 XOP instructions using those 
call blocks. The call blocks pass the necessary parameters to 
the SVC >40 processor. 

To execute the communications SVCs, byte 0 of each call block 
must contain the opcode >40. The I/O opcode in byte 2 of the 
call block spec {fies "the opera tion that is to be performed. For 
normal read/write operations, the I/O opcodes that may be used by 
applications programs are 2 or 3. For requests for activation 
services, the I/O opcode ranges from 4 through 7. 

Applications programs should normally use the input and output 
calls for the following purposes: 

* Executing write calls that transmit data to the 
dest ina tion program 

* If a response from the dest ina tion program is 
antic ipated, request ing act ivation se rvices and then 
executing a time delay SVC while waiting for the 
response 

* When reactivated, executing a read call to retrieve any 
input data addressed to it 

The following paragraphs define the format of an SVC block for 
executing input/output operations. 

4.2.1.1 Input/Output Call Block. 

The format of the SVC block for an input/output call is shown in 
Figure 4-1. The data contained in the call block originates as 
follows: 

* Data supplied by the applications program: 

SVC >40 

I/O opcode 

I/O data buffer pointers 

Input and output character counts 

Destination 10 (DID), for write operations 

Source 10 (SID) when not set to zero by 
applications program 
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* 

2280121 

Data returned by the SVC processor: 

Sta tus/error cOde 

System flags 

DID, for read operations 

SID, when set to zero by the applications program 

BYTE 0 

BYTE 2 

BYTE 4 

BYTE 6 

BYTE 8 

BYTE 10 

BYTE 12 

BYTE 14 

BYTE 16 

>40 STATUS CODE 

I/O OPCODE RESERVED 

SYSTEM FLAGS USER FLAGS 

I/O DATA BUFFER POINTERS 

INPUT CHARACTER COUNT 

OUTPUT CHARACTER COUNT 

RESERVED 

DID DID DID DID 

SID SID SID SID 

Figure 4-1 Supervisor Call Block for Input/Output Calls 

The contents of the SVC block shown in Figure 4-1 are as follows: 

Byte 0 contains the opcode >4D for the SVC. 

Byte 1 contains the status/error code returned by the SVC. 
The applications program should check the code and 
take appropriate action. The codes and their 
meanings are as follows: 

Code Meaning 

00 Operation requested bas been accepted by the 
communications package. 

01 I/O opcode function specified in byte 2 has 
not been implemented. 
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02 Illegal I/O opcode in byte 2, that is, not 
within the range of 2 through 7. 

03 Invalid source identification (SID) in bytes 
16 and 17. 

04 When executing a read call, no 
has been received for the 
process. 

input data 
program to 

05 When executing a write call either: 

* no buffer 
system to 
or 

is available in the 
accept the output data, 

* no buffer is currently available to 
accept the request for activation 
services. 

06 The communications package is not active. 

07 An applica tions prog ram a ttempted to execute 
a privileged operation by requesting an I/O 
opcode greater than 7. 

08 Invalid destination identification (DID) in 
byte s 14 and 15. 

09 When executing a write call, output buffer 
length is too large. When executing a read 
call, input buffer length is too small. 

OA The DID specified is inoperative, that is, 
the sta tion is not active. 

OB When executing a write call, no buffer is 
available to accept the output data for the 
sta tion. 

Byte 2 contains the I/O opcode supplied by the 
applications program. For normal read or write 
operations, the I/O opcodes are 2 and 3; for 
requests from activation services, I/O opcodes 
range from 4 through 7. I/O opcodes greater than 7 
are privileged codes reserved for use by the 
communications package software. 
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The I/O opcodes available to applications programs 
and the functions performed are as follows: 

Code Function Performed 

00 Reserved - no call. Applications should not 
use this code. 

01 Reserved - no call. Applications should not 
use this code. 

02 Write/send data. Causes data pointed to by 
bytes 6 and 7 to be moved to the 
communications output buffer and sent to the 
DID identified in bytes 14 and 15. 

03 Read input data. If input data is found, 
the da ta is moved from the communications 
input buffer and stored beginning at the 
address pointed to by bytes 6 and 7. 

04 - 07 Activation services functions. (For 
activation services calls, the SVC block 
consists only of bytes 0 through 3; the 
remainder of the call block is not required 
for these calls. See paragraph 4~2.2.l) 

Byte 3 is reserved. 

Byte 4 contains system flags that are defined as follows: 

Bit 0 Not used. 
Bit 1 0= No errors occurred. 

1= Error occurred on the call. 
Bits 2-7 Not used. 

Byte 5 contains user flags that are reserved for future 
use. 

Bytes 6 and 7 contain the starting address of 
. applications program~s data buffer. For 
operations, this is the starting address 
input data is stored. 

the 
read 

where 

Bytes 8 and 9 contain the logical record length of the 
applications program~s input buffer for read 
operations. These bytes specify the maximum number 
of input characters (each character is one byte) 
that may be stored in the input buffer pointed to 
by bytes 6 and 7. 

4-6 2270526-9701 



Applications Programming 

Bytes 10 and 11 contain the applications program~s output 
character count for write operations. This is the 
number of bytes (characters) to be transferred from 
the application program~s data buffer to the 
communications buffer. For read operations, the 
number of bytes sent to the application program~s 
data buffer is returned to this location. 

Bytes 12 and 13 are reserved for the communications package. 

Bytes 14 and 15 contain the DID of the station or program 
for write calls to which output data is addressed. 
This word is formatted in four half-byte binary 
coded decimal (BCD) values. Applications programs 
that send data to secondary programs or remote 
devices must furnish the DID for the data to be 
routed to the proper location. On read calls, the 
SVC returns the network ID of the remote sender in 
these bytes. This word is therefore always the 
network ID of the remote station or program. 

Bytes 16 and 17 contain the SID of the calling station or 
program. This word is formatted in four half-byte 
BCD values. The SVC supplies the SID if the 
applications program makes the call with zero (0) 
in these bytes. These bytes always identify the 
caller~s SID, whether the call is a read or 
write/send call. 

Note that available network IDs in bytes 14 through 17 are 
expressed as BCD numbers in the range of 0100 through 9999. 
However, they must be supplied in applications programs in 
hexadecimal format. For example, a network ID of 0431 would be 
entered in the program as >0431. The characters A through Fare 
invalid for all network IDs. The IDs 0000 to 0099 are reserved 
for the communications package software. 

The following paragraphs describe each of the input/output 
opera tions. 

4.2.1.2 Write/Send Data - Opcode 2. 

An SVC >4D, I/O opcode 2, transfers one block of data in the 
applications program at the source from its output data buffer to 
the communications output buffer for subsequent transmission to 
the DID. The DID may be an applications program or a remote 
device. Control returns to the applications program when the 
data transfer to the communications output buffer is complete. 

2270526-9701 4-7 



Applications Programming 

No provisions are made for automatic response from the DID. 
Applications programs may establish their own method for 
validating received and/or transmitted data. For example, a DID 
may send a message back to the SIn to validate received data. 
The DID word always identifies a remote program or device. 

The output communications buffers are queued chronologically 
within the communications system and for the addressed secondary 
sta tion. 

4.2.1.3 Read Input Data - Opcode 3. 

An SVC >40, I/O opcode 3, transfers one block of da ta from a 
communications input buffer to the applications program~s input 
data buffer. The applications program may request activation 
services to activate it when input data is addressed to it, then 
request the operating system to suspend it (either by a time 
delay, suspension, or termina tion until further notice). When 
reactivated, the program may retrieve the input data with a read 
call. One read call retrieves one block of input data; 
retrieving multiple blocks of input data requires multiple calls. 

The DID word always identifies the sender of the data. 

The input data blocks are 
chronologically ordered queue 
receives the oldest input 
call is made. 

returned to the caller from a 
of input messages. The caller 

message on tha.t queue when the read 

4.2.2 Activation Services Calls 

Activation services are for use by applications programs that 
expect to receive input data from other programs or remote 
devices. The applications program that expects to receive the 
data utilizes activation services in the following sequence: 

1. The applications program requests the desired type of 
service from activation services. 

2. The applications program executes a call to the 
opera ting system to te rmina te, to suspend, or to beg in 
a time delay. 

3. After the operating system deactivates the program, 
activation services begins a search of the input 
buffers for data addressed to the program. 

4. When input data addressed to the applications program 
is located, activation services reactivates the 
program. 
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5. The applications program executes a read call (I/O 
opcode 3) to re tr ieve the da ta add ressed to it. If a 
time delay has been requested, an error on the read 
call could indicate that activation services did not 
activate the program, but that the operating system did 
a t the expira tion of the time delay. -

To request activation services, 
execute the appropriate SVC. 
contain the opcode >40. The I/O 
block specifies the operation 
perform. The I/O opcodes for 
range from 4 through 7. 

the applications program must 
Byte 0 of the call block must 

opcode in byte 2 of the call 
that activation services is to 

requesting activation services 

After the activation services request is made, the applications 
program should make the appropriate inactive state request by 
executing one of the following SVCs': 

* Time Delay SVC, if the request for activation services 
is to be activated from a time delay. A delay request 
of 5 to 15 seconds (depending on the number of attached 
secondary stations and the amount of traffic flow in the 
network) should be made. 

* Suspend SVC, if the request for activation services 
to be unsu spend ed • 

is 

* Terminate SVC, if the request for activation services is 
to be bid. 

4.2.2.1 Activation Services Call Block. 

For activation services calls, the SVC block consists only of 
bytes 0 through 3; the remainder of the call block is not 
required for these calls. The format for the call block is shown 
in Figure 4-2. The data contained in the call block originates 
as follows: 

* Data supplied by the applications program: 

SVC >40 

I/O opcode 

* Data returned by the SVC processor: 

Status/error code 
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2280122 

BYTE 0 

BYTE 2 

>4D 

I/O OPCODE 

STATUS CODE 

RESERVED 

Figure 4-2 Supervisor Call Block for Requesting Activation Services 

The contents of the SVC block shown in Figure 4-2 are as follows: 

Byte 0 contains the opcode >4D for the SVC. 

Byte 1 contains the status code returned by the SVC. The 
applications program should check the sta tus code 
returned and take appropriate action. The codes and 
their meanings are as follows: 

Code Meaning 

00 Activation services has accepted the call. 

01 Illegal I/O opcode. 

02 Not used. 

03 Invalid task ID. 
activation services 
assigned to it by 
program NETGEN. 

04 Not used. 

The task requesting 
must have a network ID 

the network generator 

05 System buffers are full; unable to accept 
th e request. 

06 Communications system inactive. In the 
primary station, the request is not 
accepted. However, in a TX5 secondary this 
code is ignored and the request is accepted. 

Byte 2 contains the I/O opcode supplied by the applications 
program. Explanations of I/O opcodes used to make 
requests of activation services are as follows: 
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Code Function 

04 Request is made for the applications program 
to be activated from an indefinite 
suspension when input data from any station 
is addressed to it. DXlO applications 
programs that request this service can be 
installed on any program file. 

05 Request is made for the applications program 
to be activated from a time delay when input 
data from any station is addressed to it. 
Applications programs that request this 
service can be installed on any program file 
in the DXlO system. 

06 Request is made for the applications program 
to be bid when input data from any station 
is addressed to it. Applications programs 
that request activation from termination, in 
that they request to be bid, must be 
installed in a DXlO program file named 
.INDSCOMM.USERPROG and global LUNO >40 must 
be assigned to the file. The bid task 
service in TX5 is supported for resident 
tasks only. 

07 Request is made to remove the applications 
program from the activation services list. 

Byte 3 is reserved for use by the communications package. 

The applications programs can use the activation services calls 
as described in the following paragraphs. 

4.2.2.2 Request Activation from Suspension - Opcode 4. 

When input data addressed to the applications program is 
anticipated on a regular yet unscheduled basis, the applications 
program should execute an SVC with opcode >4D, I/O opcode 4. 
After requesting this of activation services, the program should 
request the operating system to suspend it indefinitely. When 
any input data is addressed to it, activation services unsuspends 
the program. After being unsuspended, control returns to the 
program and it must execute a read call to retrieve the input 
data addressed to it. 
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4.2.2.3 Request Activation from a Time Delay - Opcode 5. 

When an applications program anticipates a response from a 
destination program that validates the receipt of previously sent 
data, the applications program should execute an SVC with opcode 
>4D, I/O opcode 5. After requesting this of activation services, 
the program executes a call to the operating system for a time 
delay. When reactivated, the program must execute a read call to 
retrieve any input data addressed to it. If no data is 
re tr ieved, the p'rogram knows the time delay has expired and takes 
appropriate action. When input data addressed to the program is 
received, activation services activates the program before the 
time delay expires. 

4.2.2.4 Request Activation from Termination - Opcode 6. 

When input data addressed to an applications program is 
anticipated on an unscheduled basis, the applications program 
should execute an SVC with opcode >4D, I/O opcode 6. After 
requesting this of activation services, the program executes a 
call to the operating system for termination (in that it requests 
to be bid). When any input data is addressed to the program, 
activation services bids the program. After being activated, 
control returns to the program and it must execute a read call to 
retrieve the input data addressed to it. 

4.2.2.5 Request Removal from Activation Services - Opcode 7. 

When an applications program has been reactivated from a time 
delay as a result of time expiration (in that no input data has 
been addressed to it), the program should execute an SVC with 
opcode >4D, I/O opcode 7. This call removes the program from the 
activation services list. 

Activation services replaces the latest request made to it with 
one that may have been made previously. For example, if an 
applications program requested activation from a time delay and 
the time delay expired, as is indicated when no data is available 
when the read call is made, the program assumes that the 
activation services request is still active. If an alternate 
action includes termination, the program can make a second 
request (to be activated from termination) without requesting 
removal from the activation services list. 
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4.3 PROGRAMMING EXAMPLES AND APPLICATIONS NOTES 

The following example illustrates how two applications programs 
communicate with each other using the communications SVCs. 
Figure 4-3 illustrates· the flow of data between applications 
programs in a primary station and a secondary station when using 
the conununications package. Applications program B executes in 
the secondary station, while applications program A executes in 
the primary station. The communications between the two programs 
are outlined in steps 1 through 16 as follows: 

1. Applications program B is activated in the secondary 
station at warm start. 

2. Program B requests activation from suspension by 
calling activation services with an I/O opcode 4. 

3. Program B executes a call to the operating system for 
indefinite suspension. (Activation services begins 
searching the communications input buffers for data 
addressed to program B.) 

4. Applications program A at the primary station is 
activated. 

5. Program A processes and prepares 
subsequent use by program B. 

the data for 

6. Program A executes a call to write/send data to program 
B with an I/O opcode 2. 

7. Program A requests activation from a time delay by 
calling activation services with an I/O opcode 5. 

8. Program A executes a call to the operating system for a 
20-second time delay. (Activation services begins 
searching the communications input buffers for data 
addressed to program A.) 

9. When the data addressed to program 
sec onda ry sta tion, ac t iva t ion 
program B. 

B arrives at the 
services activates 

10. Program B executes a call to read the input data 
addressed to it with an I/O opcode 3. 

11. Program B processes the data it receives and prepares 
to send a response to program A acknowledging the 
receipt of da ta. 
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12. Program B executes a call to write/send data to program 
A with an I/O opcode 2. 

13. Program B begins routine processing. 

14. When the data addressed to program A 
primary station, activation services 
program from the time delay. 

arrives at 
activates 

the 
the 

15. Program A executes a call to read the input data 
addressed", to it with an I/O opcode 3. 

16. Program A processes the da ta received and verifies that 
program B received all the data addressed to it. 

If program A had executed the read call in step 15 and found no 
input data addressed to it, program A would know that, the time 
delay had expired. It would then execute a call to activation 
services with an I/O opcode 7 in order to remove itself from the 
activation services list. The program might then return to step 
2 to attempt to communicate with program B a second time, or it 
might take some alternate action. 

If after step 16, program A anticipated other, unscheduled 
communications with program B, it would execute a call to 
activation services to activate it from termination (that is, it 
would request to be bid). The program would then request the 
operating system to terminate it. (Program A must be installed 
in the program file named INDSCOMM.USERPROG and assigned to 
global LUNO >40.) When input data addressed to program A arrives 
at the primary station, activation services bids program A for 
further processing. 
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PRIMARY STATION STEP SECONDARY STATION 

PROGRAM B ACTIVATED 

4 2 

PROGRAM A ACTIVATED 
REQUEST ACTIVATION 

FROM SUSPENSION 

" 
~, 

5 3 

PROCESS DATA EXECUTE SUSPENSION 

~~ 
6 9 

WRITE/SEND DATA TO B 
.. B ACTIVATED ... 

FROM SUSPENSION 

7 10 

REQUEST ACTIVATION READ INPUT 
FROM TIME DELAY 

8 1 1 -~. 

EXECUTE TI ME DE LAY PROCESS DATA 

14 12 

A ACTIVATED FROM DELAY .. WRITE/SEND RESPONSE TO A ... 

" 15 

READ INPUT 

, , 
13 " 16 

PROCESS RESPONSE BEGIN ROUTINE PROCESSING 

2280123 

Figure 4-3 Data Flow within the Communications Package 
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4.4 MANAGING THE FLOW OF COMMUNICATIONS 

When designing applications programs that use the network, 
careful consideration should be given to managing the flow of 
communications between programs. Figure 4-4 shows an example of 
a progr~m in a secondary station that is sending data to a 
program in the primary station. The data is to be formatted and 
printed at the primary station. The communications line that 
connects the stations operates at 9600 bits per second (bps). A 
rapid succession of data sent from the secondary station arrives 
at the primary station at 9600 bps (about 1200 characters per 
second), and is formatted and printed at 300 bps (about 37 
characters per second). Traffic is regulated on the 
communications line~ therefore, the communications package soon 
quits accepting the da ta by re turning an error code to the 
sender. If this traffic were not regulated, the primary station 
would quickly become congested with input data because of the 
difference in the line capacity of the communications line and 
th e pr in te r • 

PROGRAM IN 9600 BPS PROGRAM IN 300 BPS .. PRINT ... DEVICE SECONDARY - PRIMARY 
STATION ' STATION 

2280124 

Figure 4-4 Managing the Flow of Communications 

One possible solution to this problem is for the applications 
programmer to put some constraints on the program sending the 
data. Another possible solution is to have the receiving program 
write input data to a disk file as it arrives and interleave 
write opera tions to the print device with read opera tions to the 
conununications package. 

This example illustrates that applications programmers must be 
familiar with the configuration of the network, as well as the 
environment in which the communications package operates. The 
flow of traffic within the network is a function of several 
conditions, many of which are dependent upon external factors 
that influence the operation of the communications package. It 
is suggested that careful considera tion be given to ways of 
avoiding congestion, when designing applications programs. 
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4.5 ASSEMBLY LANGUAGE PROGRAMMING EXAMPLES 

Figure 4-5 and Figure 4-6 list assembly language programs in DX10 
and TX5 that communicate with each other. The program listed in 
Figure 4-5 is intended for a DX10 primary station, and the 
program listed in Figure 4-6 is intended for a secondary station. 

IDT ~PRIMPROG~ 

TITL ~PRIMARY TO SECONDARY MESSAGE~ 

* 

* 
WP 

* 

DATA WP,PC,O 

BSS 32 
DXOP SVC,15 

PROGRAM WORKSPACE 

***** SVC >4D WRITE PRB ***** 
* 
WRITE 
WERR 
WOPCOD 

WSYSFG 
WUSRFG 
WBUFR 

WCOUNT 

WDID 
WSID 

* 

BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

>4D 
o 
2 
o 
o 
o 
OUTBUF 
o 
OUTLEN 
o 
>0200 
o 

SVC OPCODE 
STATUS CODE 
I/O WRITE CALL 
RESERVED BYTE 
SYSTEM FLAGS 
USER FLAGS 
OUTPUT BUFFER POINTER 
LOGICAL RECORD LENGTH FOR READ 
OUTPUT BUFFER LENGTH 
RESERVED 
DID. * NOTE HEX FORMAT * 
SID. RETURNED AFTER CALL 

***** SVC >4D READ PRB ***** 
* 
READ 
RERR 
READCD 

RSYSFG 
RUSRFG 
RBUFR 
LRL 
RCOUNT 

RDID 
RSID 

BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
BYTE 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 

>4D 
o 
3 
o 
o 
o 
INBUF 
INLEN 
o 
o 
o 
o 

SVC OPCODE 
STATUS CODE 
I/O READ CALL 
RESERVED BYTE 
SYSTEM FLAGS 
USER FLAGS 
READ BUFFER POINTER 
MAX INPUT BUFFER LENGTH 
# BYTES IN INPUT BUFFER SET BY COMM. 
RESERVED 
RETURNED DID OF SENDING TASK 
SID. MAY BE SET TO ZERO. 

Figure 4-5 Primary Station Assembly Language Program (Sheet 1 of 3) 
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* ***** SVC >4D ACTIVATION SERVICES REQUEST ***** 
* 

SVC OPCODE 
STATUS CODE 

ACTSVC BYTE >4D 
ASERR BYTE 0 
ASCODE BYTE 0,0 ACT. SERVICES CODE; RESERVED BYTE 
* 
*** ACTIVATION 
* 
UNSUSP BYTE 4 
TIMEDY BYTE 5 
BIDME BYTE 6 

SERVICES OPTION CODES TABLE BELOW *** 

REQUEST UNSUSPENSION 
REQUEST ACT. FROM TIME DELAY 
REQUEST TO BE BID 

REMOVE BYTE 7 REMOVE MY ID FROM ACT. SVCS LIST 
* 
*** DX10 SVC CALL BLOCKS FOR STATES ASSUMED *** 
* 
DELAY DATA >0200,400 
SUSPND DATA >0600 
TERMIN DATA >0400 
* 
LOGOUT BYTE OUTLEN 

REQUEST 10 SECOND TIME DELAY 
REQUEST TO BE SUSPENDED 
REQUEST TO BE TERMINATED 

OUTBUF TEXT ~THIS MESSAGE IS SENT TO THE SECONDARY~ 
OUTLEN EQU $-LOGOUT-1 

* 
LOGIN 
INBUF 
INLEN 

* 

EVEN 

BYTE 0 
BSS 256 
EQU 256 

ERRMSG BYTE ERRLEN 

SET FOR SYSLOG WRITE 
INPUT MESSAGE BUFFER 
TX MAX BUFFER LENGTH 

TEXT ~ERROR ON READ FROM SECONDARY-NO RESPONSE~ 
ERRLEN EQU $-ERRMSG-1 

* 
SYSLOG DATA >2100,0 
MSGPTR DATA 0,0 

* 

SYSTEM LOG PRB 
POINTER TO OUTPUT OR INPUT MESG 

Figure 4-5 Primary Station Assembly Language Program (Sheet 2 of 3) 
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* THIS SAMPLE PROGRAM USES THE >4D SVCs WITHOUT 
* TESTING FOR ERROR RETURNS. HOWEVER, THE USER IS REMINDED 
* THAT ERROR TESTING SHOULD ALWAYS BE DONE TO ENSURE THAT 
* THE CALL WAS SUCCESSFULLY MADE. THE PROGRAM WRITES THE 
* OUTPUT MESSAGE AND THE RESPONSE (INPUT) MESSAGE TO THE 
* SYSTEM LOG. 
* 
* 
PC 
* 

* 
* 

SVC 

LI 
MOV 
SVC 
MOVB 
SVC 
SVC 

@WRITE 

Rl,LOGOUT 
Rl,@MSGPTR 
@SYSLOG 
@TIMEDY,@ASCODE 
@ACTSVC 
@DELAY 

SEND MESSAGE TO SECONDARY TASK, 
ID IS >0200 (BCD) 

POINTER TO OUTPUT MESG 

* 
WRITE OUTPUT MESG TO SYSLOG 
REQ. ACT SERVICES FROM T/DELAY 
* 
SYSTEM TIME DELAY, 10 SECS: 
AM WAITING REPLY FROM ID >0200 

** AM ACTIVE NOW. MUST FIRST DO READ CALL 
* 

SVC @READ 
MOVB @READ+l,RO 
JEQ NOERRS 
LI Rl,ERRMSG 
JMP WRYTER 

* 
* 
* 
NOERRS MOVB 

LI 
WRYTER MOV 

SVC 
MOVB 

* 
* 

SVC 
SVC 

@RCOUNT+l,@LOGIN 
Rl,LOGIN 
Rl,@MSGPTR 
@SYSLOG 
@BIDME,@ASCODE 

@ACTSVC 
@TERMIN 

READ REPLY FROM ID >0200 
CHECK FOR NO REPLY 
REPLY RECEIVED 
NO REPLY, WRITE MESG AND QUIT 
* 
PROCESS THE DATA HERE AS REQUIRED, 
THEN CLOSE AND TERMINATE. 
PUT INPUT MESG LENGTH SYSLOG 
POINTER TO INPUT MESG 
FOR SYSLOG WRITE 
WRITE MESG TO SYSLOG 
REQUEST ACT SERVICES TO BID ME 
IF ANY SECONDARY TASK SENDS 
ME A MESSAGE. 
* 
TERMINATE THE TASK 

* 
* 
* 
* 

THE TASK CAN NOW BE ACTIVATED FROM A TERMINAL 
OR BY ACTIVATION SERVICES IF AN INPUT MESSAGE 
FOR THE TASK ARRIVES FROM A SECONDARY TASK. 

END 

Figure 4-5 Primary Station Assembly Language Program (Sheet 3 of 3) 
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IDT ~ SECPROG~ 

TITL ~SECONDARY TO PRIMARY RESPONSE~ 
* 

DATA WP,PC,O 
* 
WP BSS 32 PROGRAM WORKSPACE 

DXOP SVC,15 
* 
***** SVC >4D READ PRB ***** 
* 
READ BYTE >4D SVC OPCODE 
RERR BYTE 0 STATUS CODE 
READCD BYTE 3 I/O READ CALL 

BYTE 0 RESERVED BYTE 
RSYSFG BYTE 0 SYSTEM FLAGS 
RUSRFG BYTE 0 USER FLAGS 
RBUFR DATA INBUF READ BUFFER POINTER 
LRL DATA INLEN MAX INPUT BUFFER LENGTH 
RCOUNT DATA 0 # BYTES IN INPUT BUFFER SET BY COMM. 

DATA 0 RESERVED 
RDID DATA 0 SENDING TASK DID RETURNED HERE. 
RSID DATA 0 SID. MAY BE SET TO ZERO. 
* 
***** SVC >4D WRITE PRB ***** 
* 
WRITE BYTE >4D SVC OPCODE 
WERR BYTE 0 STATUS CODE 
WOPCOD BYTE 2 I/O WRITE CALL 

BYTE 0 RESERVED BYTE 
WSYSFG BYTE 0 SYSTEM FLAGS 
WUSRFG BYTE 0 USER FLAGS 
WBUFR DATA OUTBUF OUTPUT BUFFER 

DATA 0 LOGICAL RECORD LENGTH FOR READ 
WCOUNT DATA OUTLEN OUTPUT BUFFER LENGTH 

DATA 0 RESERVED 
WDID DATA 0 DID. FROM READ CALL. 
WSID DATA 0 SID. MAY BE SET TO ZERO. 

* 
***** SVC >4D ACTIVATION SERVICES REQUEST ***** 
* 
ACTSVC BYTE >40 
ASERR BYTE 0 
ASCODE BYTE 0,0 

SVC OPCODE 
STATUS CODE 
ACT. SERVICES CODE; RESERVED BYTE 

Figure 4-6 Secondary Station Assembly Language Program (Sheet 1 of 2) 
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* 
*** ACTIVATION SERVICES OPTION CODES TABLE BELOW *** 
* 
UNSUSP BYTE 4 REQUEST UNSUSPENSION 
TIMEDY BYTE 5 REQUEST ACT. FROM TIME DELAY 
BIDME BYTE 6 REQUEST TO BE BID 
REMOVE BYTE 7 REMOVE MY ID FROM ACT. SVCS LIST 
* 
*** TX5 SVC CALL BLOCKS FOR SUSPEND STATE ASSUMED *** 
* 
SUSPND DATA >0600 REQUEST TO BE SUSPENDED 
* 
OUTBUF TEXT ~THIS RESPONSE MESSAGE IS SENT TO THE PRlMARY~ 
OUTLEN EQU $-OUTBUF 
* 
INBUF BSS 256 INPUT MESSAGE BUFFER 
INLEN EQU 256 TX MAX BUFFER LENGTH ALLOWED 
* 
* THIS SAMPLE PROGRAM USES THE >4D SVCs WITHOUT 
* TESTING FOR ERROR RE.TURNS. THE USER IS REMINDED 
* THAT ERROR TESTING SHOULD ALWAYS BE DONE TO ENSURE THAT 
* THE CALL WAS SUCCESSFULLY MADE. 
* 
PC 

* 

MOVB @UNSUSP,@ASCODE 
SVC @ACTSVC 
SVC @SUSPND 

REQUEST UNSUSPENSION FROM ACT SVCS 
* 
SYSTEM SUSPEND REQUEST. 

** AM UNSUSPENDED HERE. DO READ CALL WHEN ACTIVE. 
* 

* 
* 
* 

* 
* 

SVC 
MOV 
SVC 

@READ 
@RDID,@WDID 
@WRITE 

JMP PC 

END 

READ MESG. 
SET ADDRESS FOR RESPONSE 
SEND RESPONSE MESSAGE TO SENDER 

PROCESS INPUT DATA HERE, 
* 
START OVER. REQ UNSUSPEND 
IF ANY SECONDARY TASK SENDS 
A MESSAGE. 

Figure 4-6 Secondary Station Assembly Language Program (Sheet 2 of 2) 
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4.6 FORTRAN AND PASCAL PROGRAMMING EXAMPLES 

Applications programs written in FORTRAN or Pascal can interface 
with the communications package by calling assembly language 
subroutines. These subroutines build the SVC blocks, using the 
parameters passed to the subroutine, and then execute the SVCs. 

The following paragraphs provide an example of the assembly 
language subroutines required, describe calls to the subroutines, 
and provide examples of programs that use the subroutine calls. 
The examples given are for FORTRAN programs, but are similar to 
those for Pascal programs. For Pascal programs, the subroutines 
WRIT4D, READ4D, and WKUP4D must be declared as EXTERNAL FORTRAN. 
All Pascal parameters must be defined as variable parameters 
(VAR). 

4.6.1 Assembly Language Subroutine for FORTRAN Interface 

Figure 4-7 shows an example of the assembly language code that is 
required for the FORTRAN interface with the communications 
package. This code builds the SVC blocks that allow FORTRAN 
programs to execute read (READ4D), write/send (WRIT4D), and 
request activation services (WKUP4D). The object code for this 
routine is on file .INDSCOMM.OBJ.SUB4D. This· file contains a 
module that has been partially linked with a module (F$RGMY) from 
the FORTRAN run-time library. Thus, Pascal users do not need the 
FORTRAN libraries when linking. 
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IDT ~SUB4D~ 

TITL ~FORTRAN XOP1S-4D SUBROUTINES~ 
REF F$RGMY 
DEF WRIT4D,READ4D,WKUP4D,WAITSV 
DXOP SVC, IS .. 

********************************************************* 
* LAST CHANGE DATE 07/1/80 
* 
* 
* 
* 
* 
* 
* 
* 

ABSTRACT - THIS MODULE IS USED TO SUPPORT 
XOP1S-4D CALLS FROM A FORTRAN PROGRAM. THE 
CALLS SUPPORTED ARE READ, WRITE, AND WAKE 
UP. 

INPUTS - DATA PASSED ON A CALL FROM FORTRAN 

* OUTPUTS - PARAMETERS PASSED BACK FROM XOP1S-4D CALLS 
* 
********************************************************* 
* 

EVEN 
BLOCK BSS 18 

EVEN 
PASSED BSS 14 
* 
I04D DATA >4DOO 
WRIT DATA >200 
READ DATA >300 
WAIT DATA >600 

PAGE 
* 
* THIS MODULE EXECUTES A SUSPEND TASK 

* 
WAITSV DATA WSP6,START6,0 
WSP6 BSS 32 

DATA NAME 6 NAME OF SUBROUTINE 
DATA STAt{T6 STARTING ADDRESS 
DATA 1 l=NON REENTRANT CODE 

START6 BL @F$RGMY 
DATA 0 NUMBER OF PARAMETERS 

NAME 6 TEXT ~WAITSV~ 
SVC @WAIT 
RTWP 

Figure 4-7 Assembly Language Interface (Sheet 1 of 4) 
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* ..... 
* THIS ROUTINE WILL TAKE INPUTS FROM A FORTRAN CALL 
* AND EXECUTE AN XOPlS-4D 
* 
* CALL WRIT4D(BUFFER,COUNT,DID,SID,ERROR) 
* 
WRIT4D DATA 
WSPl BSS 

DATA 
DATA 
DATA 

STARTl BL 
DATA 
DATA 

NAME 1 TEXT 
LI 
LI 
MOV 
MOV 
CLR 
MOV 
CLR 
MOV 
MOV 
CLR 
MOV 
MOV 
MOV 
MOV 
SVC 
MOV 
MOVB 
SRA 
MOV 
MOV 
MOV 
MOV 
MOV 
RTWP 
PAGE 

WSP1,START1,0 
32 
NAME 1 
STARTl 
1 
@F$RGMY 
5 
PASSED 
'WRIT4D' 
Rl,BLOCK 
R3,PASSED 
@I04D,*Rl 
@WRIT,@2(Rl) 
@4 (Rl) 
*R3,@6(Rl) 
@8 (Rl) 
@2(R3),R2 
*R2,@10(Rl) 
@12 (Rl) 
@4(R3),R2 
*R2,@14 (Rl) 
@6(R3),R2 
*R2,@16 (Rl) 
*Rl 
@8(R3),R2 
@1(Rl),R4 
R4,8 
R4,*R2 
@4(R3),R2 
@14(Rl),*R2 
@6(R3),R2 
@16(Rl),*R2 

NAME OF SUBROUTINE 
STARTING ADDRESS 
l=NON REENTRANT CODE 

NUMBER OF PARAMETERS 
ADDRESS WHERE PARAMETERS PUT 
6 CHARACTER SUB NAME 
SET CALL BLOCK TO WRITE 
GET ADDRESS OF ADDRESSES PASSED 
SET THE >4D OP CODE 
SET OP CODE AND CLEAR RUN ID 
CLEAR SYSTEM FLAGS AND USER FLAGS 
GET BUFFER ADDRESS PASSED 
CLEAR THE LOGICAL RECORD LENGTH 
GET ADDRESS OF CHARACTER COUNT 
SET THE OUTPUT CHARACTER COUNT 
CLEAR RESEARVED WORD 
GET DID ADDRESS 
SET DID IN CALL BLOCK 
GET SID ADDRESS 
SET SID IN CALL BLOCK 
EXECUTE XOP15->4D CALL 
GET ADDRESS OF ERROR 
GET ERRO R RETURN 

RETURN ERROR CODE 
RETURN DID 

RETURN SID 

Figure 4-7 Assembly Language Interface (Sheet 2 of 4) 
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* 
* THIS ROUTINE WILL GET DATA FORM A FORTRAN CALL 
* AND EXECUTE AN XOPl5-4D. 
* 
* 
* 
READ4D 
WSP3 

START3 

NAME 3 

READ4D(BUFFER,LENBUF,COUNT,DID,SID,ERROR) 

DATA 
BSS 
DATA 
DATA 
DATA 
BL 
DATA 
DATA 
TEXT 
LI 
LI 
MOV 
MOV 
CLR 
MOV 
MOV 
MOV 
CLR 
CLR 
MOV 
MOV 
MOV 
MOV 
SVC 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOVB 
SRA 
MOV 
RTWP 
PAGE 

WSP3,START3,O 
32 
NAME 3 
START3 
1 
@F$RGMY 
6 
PASSED 
~READ4D~ 

Rl,BLOCK 
R3,PASSED 
@I04D,*Rl 
@READ, @2 (Rl) 
@4 (Rl) 
*R3,@6(Rl) 
@2(R3),R2 
*R2,@8(Rl) 
@lO(Rl) 
@l2 (R1) 
@6(R3),R2 
*R2,@14(R1) 
@8(R3),R2 
*R2,@16(R1) 
*R1 
@6(R3),R2 
@14(Rl),*R2 
@8(R3),R2 
@l6(Rl),*R2 
@4(R3),R2 
@10(R1),*R2 
@10(R3),R2 
@1(Rl),R4 
R4,8 
R4,*R2 

NAME OF SUBROUTINE 
STARTING ADDRESS 
l=NON REENTRANT CODE 

NUMBER OF PARAMETERS 

6 CHARACTER SUB NAME 
GET CALL BLOCK ADDRESS 
GET PARAMETER ADDRESS 
SET FOR >4D CALL 
SET READ OP CODE AND CLEAR RUN ID 
CLEAR SYSTEM AND USER FLAGS 
SET BUFFER POINTER 
GET LOGICAL RECORD LENGTH ADDRESS 
SET LOGICAL RECORD LENGTH 
CLEAR CHARACTER COUNT 
CLEAR RESEARVED WORD 
GET ADDRESS OF DID 
SET DID IS CALL BLOCK 
GET ADDRESS OF SID 
SET SID IN CALL BLOCK 
CALL XOP15->4D 
RETURN DID 

RETURN SID 

GET THE COUNT ADDRESS 
RETURN COUNT FROM CALL BLOCK 
GET THE ERROR ADDRESS 

RETURN THE ERROR 

Figure 4-7 Assembly Language Interface (Sheet 3 of 4) 
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* 
* 
* 
* 
* 
* 

THIS ROUTINE ENTRY WILL GET DATA PASSED FROM 
A FORTRAN PROGRAM AND EXECUTE AN XOP15->4D 

CALL WKUP4D (OPTION',ERROR) 

WKUP4D DATA 
WSP4 BSS 

DATA 
DATA 
DATA 

START4 BL 
DATA 
DATA 

NAME 4 TEXT 
LI 
LI 
MOV 
MOV 
MOV 
CI 
JLT 
CI 
JLT 

ERROR LI 
JMP 

* 
OK 

SET 

SLA 
MOV 
CLR 
CLR 
CLR 
CLR 
CLR 
CLR 
CLR 
SVC 
MOVB 
SRA 
MOV 
MOV 
RTWP 
PAGE 
END 

WSP4,START4,0 
32 
NAME 4 
START4 
1 
@F$RGMY 
2 
PASSED 
.... WKUP4D .... 
Rl,BLOCK 
R3,PASSED 
@I04D,*Rl 
*R3,R2 
*R2,R4 
R4,4 
ERROR 
R4,8 
OK 
R4,1 
SET 

R4,8 
R4, @2 (Rl) 
@4 (Rl) 
@6 (Rl) 
@8 (Rl) 
@10 (Rl) 
@12 (Rl) 
@14 (Rl) 
@16 (Rl) 
*Rl 
@l(Rl},R4 
R4,8 
@2(R3},R2 
R4,*R2 

NAME OF SUBROUTINE 
STARTING ADDRESS 
l=NON REENTRANT CODE 

NUMBER OF PARAMETERS 

6 CHARACTER SUB NAME 
GET CALL BLOCK ADDRESS 
GET PARAMETER ADDRESS 
SET THE >4D OP CODE 

GET THE OPTION CODE 

4 <= OPTION <= 7 

RETURN ERRO R OF 1 

LEFT JUSTIFY IT 
SET THE OPTION CODE 
CLEAR SYSTEM & USER FLAGS 
CLEAR BUFFER POINTER 
CLEAR LOGICAL RECORD LENGTH 
CLEAR CHARACTER COUNT 
CLEAR RESEARVED WORD 
CLEAR DID 
CLEAR SID 
DO XOP1S->4D 
GET ERROR RETURN 

GET ERROR ADDRESS 
RETURN THE ERROR 

Figure 4-7 Assembly Language Interface (Sheet 4 of 4) 
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4.6.2 Subroutine Calls 

The following paragraphs describe the calls, which are similiar 
for FORTRAN and Pascal, to the previous assembly language 
subroutine. Unless stated otherwise, all parameters passed in 
the call statements must be 16-bit integer variables (INTEGER*2 
in FORTRAN and INTEGER in Pascal). In the syntax definition for 
each call statement, the parameters are enclosed in angle 
brackets «»,. indicating that they are to be replaced by your 
assigned variables. 

Note that available network IDs are always expressed as' BCD 
numbers in the range 0100 through 9999. However, they must be 
supplied in applications programs in hexadecimal format. For 
example, a network ID of 0431 would be entered in the program as 
>0431. The characters A through F are invalid for all network 
IDs. The IDs 0000 to 0099 are reserved for the communications 
package software. 

The subroutine calls 
activation services 
paragraphs. 

for read 
(WKUP4D) 

4.6.2.1 READ4D Subroutine Call. 

(READ4D), write 
are described in 

(WRIT4D) , and 
the following 

Subroutine READ4D builds an SVC block and executes an SVC with 
I/O opcode 3. A call to this subroutine causes one block of data 
addressed to the calling program to be transferred from a 
communications input buffer to the program~s data buffer. A 
program can either execute a call to READ4D and test the status 
code to determine if any input data was found, or request 
activation services with subroutine WKUP4D and then retrieve the 
data with subroutine READ4D after it has been reactivated. One 
call to subroutine READ4D retrieves one block of data; retrieving 
multiple blocks of data requires multiple calls. The syntax for 
the call statement is as follows: 

FORTRAN: 

CALL READ4D«buffer>,<buf lng>,<char cnt>,<did>,<sid>,<st code» 

Pascal: 

READ4D«buffer>,<buf Ing>,<char cnt>,<did>,<sid>,<st code» 
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where: 

<buffer> is the name of the calling programs's data 
buffer into which the subroutine returns the 
data that has been found. The data buffer is an 
array in FORTRAN tasks and.ei ther an array or a 
character string in Pascal tasks. 

<buf lng> contains the length in characters (one byte per 
character) of the calling program's data buffer. 
If this value is less than the data length 
(character count), the subroutine returns an 
error code 9 in the status code variable and it 
returns the length of the data that has been 
sent in the character count variable. The 
subroutine does not transfer any portion of the 
data when the length of the data that has been 
sent is too large for the program's data buffer. 

<char cnt> is the variable to which the subroutine returns 
the character count. This is the number of 
characters (one byte per character) in the data 
block that the subroutine transferred from a 
communications input buffer to the calling 
program's data buffer. 

<did> contains, after successful completion of the 
read call, the network ID of the program or 
remote device that sent the data. This variable 
always contains the network ID of the remote 
program or device. If the calling program 
executes in a secondary station, the remote 
program would be in the primary station. 

<sid> contains, after successful completion of the 
read call, the network ID of the calling 
program. This is true whether the calling 
program (the program that issued the read call) 
executes in the primary station or a secondary 
station. 

<st code> is the variable to which the subroutine returns 
the status code. The calling program should 
check the sta tus code that is re turned and take 
appropriate action. The codes and their 
meanings are as follows: 
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Code Meaning 

00 Read operation has been successfully 
completed by the communications 
package. 

01 Not used. 

02 Not used. 

03 Invalid SID specified. 

04 No input data has been received for 
the program to read. 

05 Not used. 

06 The communications package is not 
active. 

07 Not used. 

08 Invalid DID specified. 

09 Buffer length specified is too small 
to read input data. 

OA Not used. 

OB Not used. 

4.6.2.2 WRIT4D Subroutine Call. 

Subroutine WRIT4D builds an SVC block and executes an SVC with 
I/O opcode 2. A call to this subroutine causes one block of data 
in the calling program to be transferred from the program~s data 
buffer to a communications output buffer for subsequent 
tr a nsmis s ion to a DID in ano th e r s ta t ion. Con tr 01 is re tu rned to 
the calling program immediately upon completion of the data being 
transferred to the communications output buffer. 

No provisions are made for automatic response from the DID. 
Applications programs can establish their own methods for 
validating data sent and/or received (for example, DID can send a 
message back to the SID to validate data received). 

The syntax for the call statement is as follows: 

FORTRAN: 

CALL WRIT4D «buffe,r>, <char cnt>, <did>, <s id>, <st code» 
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Pascal: 

WRIT4D«buffer>,<char cnt>,<did>,<sid>,<st code» 

where: 

<buffer> 

<char cnt> 

<did> 

<sid> 

<st code> 

is the name of the calling program's data 
b u f fer th at con ta ins th e da ta to be se n t. Th e 
da ta buffe'r is an array in FORTRAN tasks and 
either an array or a character string in Pascal 
tasks. 

contains the character count. This is the 
number of characters (one byte per character) 
in the data that the subroutine is to transfer 
from the calling program's data buffer to a 
communications output buffer. 

contains the network ID of the destination 
program or remote device. If a calling program 
in a TX5 secondary provides a DID that is 
incorrect, the data is transmitted and then is 
deleted at the primary station and an error 
message is written to the system log at the 
primary station. Validation ofDIDs is not 
performed in TX5 secondary stations, as all 
data is sent to the primary station. If a 
calling program in a primary station provides a 
DID that is incorrect, an error code of 8 is 
returned in the status code variable. 

contains either a zero or the network ID of the 
calling program. If this parameter contains a 
zero, the subroutine supplies the calling 
program's network 10 to the variable. 

is the variable to which the subroutine returns 
the status code. The applications program 
should check the sta tus code that is re turned 
and take appropriate action. The codes and 
their meanings are as follows: 

4-30 2270526-9701 



Applications Programming 

Code Meaning 

00 Data specified has been transferred 
to the communications package output 
buffe r. 

01 Not used. 

I 02 Not used. 

03 Invalid SID specified. 

04 Not used. 

05 No buffer is currently available in 
the opera ting system to accept the 
output data. If this code is 
returned, the program should execute 
a time delay of at least 100 
milliseconds before executing a 
second call. 

06 The communications package is not 
active. 

07 Not used. 

08 Invalid DID specified. 

09 Character count exceeds 
output buffer length. 

maximum 

OA Dest ina tion 
inopera tive, 
down. 

specified in DID is 
in that the station is 

OB No buffer is available in the 
station to accept the output data. 
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4.6.2.3 WKUP4D Subroutine Call. 

For requests of activation services, subroutine WKUP4D builds an 
SVC block and executes an SVC with the I/O opcode specified by 
the calling program. A call to subroutine WKUP4D places the 
network ID of the calling program into the activation services 
list or removes the calling program~s network ID from that list. 
A program that has requested activation services is activated 
when an input data addressed to it is found in the communications 
input buffers. 

The syntax for the call statement is as follows: 

FORTRAN: 

CALL WKUP4D (<option>,<st code» 

Pascal: 

WKUP4D (<option>, <st code» 

where: 

<option> contains the option code. Valid option codes 
used to make requests of activation services are 
as follows: 

Code Function 

04 Request is made for the applications 
program to be activated from an 
indefinite suspension when input data 
from any station is addressed to it. 
Applications programs that request 
this service may be installed on any 
program file in the DX10 system. 

05 Request is made for the applications 
program to be activated from a time 
delay when input data from any 
sta tion is addressed to it. 
Applications programs that request 
this service may be installed on any 
program file in the DXlO system. 
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06 Request is made for the applications 
program to be bid when input data 
from any station is addressed to it. 
Applications programs that request 
activation from termination, in that 
they request to be bid, must be 
installed in a DXlO program file 
named .INDSCOMM.USERPROG and global 
LUNO >40 must be assigned to the 
file. The bid task service in TX5 is 
supported for resident tasks only. 

07 Request is made to remove the 
applications program from the 
activation services list. 

is the variable to 
the status code. 
check the status 
appropriate action. 
are as follows: 

Code 

which the subroutine returns 
The calling program should 
code re turned and take 
The codes and their meanings 

Meaning 

00 Activation services has accepted the 
call. 

01 Illegal option code specified. 

02 Not used. 

03 Invalid task ID. The program 
requesting activation services must 
have a network ID assigned to it by 
the network generator program NETGEN. 

04 Not used. 

05 System buffers are full; unable to 
accept the request. 

06 Communications package inactive. In 
the primary station, this request is 
not accepted. In TX5 secondary 
sta tions, the request is accepted in 
spite of this condition. 
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After the activation services request is made, the applications 
program should make the appropriate inactive state request by 
executing one of the following SVCs: 

* 

* 

* 

Time Delay SVC, if request of activation services was to 
be activated from a time delay. A minimum delay request 
of 5 to 20 seconds (depending on the number of attached 
secondary stations and traffic flow in the network) 
should be made. 

Suspend SVC, if request of activation services was to be 
unsuspend ed. 

Terminate ~VC, if request of activation services was 
be bid. 

to 

4.6.3 FORTRAN Programming Examples 

Figure 4-8 and Figure 4-9 list FORTRAN programs that communicate 
with each other. The program listed in Figure 4-8 is intended 
for a primary station and the program listed in Figure 4-9 is 
intended for a secondary sta tion. 
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C THIS TASK EXECUTES IN A PRIMARY SYSTEM AND SENDS A MESSAGE TO 
C A SECONDARY WITH A NETWORK ID OF 0503. AFTER SENDING THE 
C MESSAGE THE TASK REQUESTS ACTIVATIONS SERVICES TO AWAKEN IT IF 
C ANY MESSAGES ARRIVE DESTINED FOR IT. AFTER REACTIVATION, THE 
C TASK READS ANY RESPONSE FROM THE SECONDARY (DID) 
C 

INTEGER*2 DID,SID,BUFFER(2),COUNT,STATUS,OPTION,BUFLEN 
DATA DID/>503/,SID/O/,COUNT/4/,BUFFER(1),BUFFER(2)/~HI~/ 
DATA OPTION/2/,BUFLEN/4/ 

C 
C WRITE THE MESSAGE TO THE SECONDARY 
C 

C 

CALL WRIT4D(BUFFER,COUNT,DID,SID,STATUS) 
WRITE(6,101) STATUS,BUFFER 

C CALL ACTIVATION SERVICES WITH THE OPTION SET TO INDICATE THAT 
C THIS TASK WILL BE IN A TIME DELAY WHEN/IF A MESSAGE COMES IN 
C 

C 

CALL WKUP4D(OPTION,STATUS) 
WRITE (6 ,10 2) 

C DELAY FOR FIVE SECONDS 
C 

CALL WAIT(5,2,STATUS) 
C 
C REACTIVATED HERE EITHER BY ACTIVATION SERVICES OR BY THE 
C TIME DELAY EXPIRING 
C READ ANY MESSAGES DESTINED FOR THIS TASK (I.E., THIS SID) 
C 

C 

CALL READ4D(BUFFER,BUFLEN,COUNT,DID,SID,STATUS) 
WRITE(6,103) STATUS 
WRITE(6,104) BUFFER, SID, DID 

C TERMINATE 
C 

STOP 
101 FORMAT (~WRITE4D CALL STATUS=~, Z4, ~MESSAGE SENT="~ ,A2 ,A2, ~"~) 
102 FORMAT(~WAITING 5 SECONDS FOR RESPONSE~) 
103 FORMAT(~READ4D CALL STATUS=~,Z4) 
104 FORMAT(~MESSAGE RETURNED="~ ,A2,A2,~"~ ,~SID=~ ,Z4,~DID=~ ,Z4) 

END 

Figure 4-8 FORTRAN Program in Primary Station 
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C THIS TASK WAITS ON MESSAGES FROM A PRIMARY TASK. WHEN A 
C MESSAGE IS RECEIVED THE TASK RESPONDS WITH A MESSAGE OF 
C ITS OWN OR SENDS THE RECEIVED MESSAGE BACK DEPENDING ON 
C THE INPUT CHARACTER COUNT 
C 

INTEGER*2 DID,SID,STATUS,COUNT,BUFFER{2),OPTION,BUFLEN,BACK{2) 
DATA DID/O/, SID/O/,OPTION/2/, BUFLEN/4/ 
DATA BACK{1),BACK{2)/~BYE ~/ 

C 
C CALL ACTIVATION SERVICES TO REQUEST ACTIVATION FROM A TIME 
C DELAY IF A MESSAGE COMES IN FOR MY SID 
C 
4 CALL WKUP4D{OPTION,STATUS) 
C 
C DO A TIME DELAY 
C 

CALL WAIT{5,2,STATUS) 
C 
C SEE IF ANY MESSAGES HAVE COME IN 
C 

C 

CALL READ4D{BUFFER,BUFLEN,COUNT,DID,SID,STATUS) 
IF (STATUS .NE. 0) GO TO 4 
IF (COUNT .NE. 4) GO TO 5 

C WRITE REPLY MESSAGE IF INPUT CHARACTER COUNT IS AS EXPECTED 
C 

C 

CALL WRIT4D{BACK,BUFLEN,DID,SID,STATUS) 
GO ro 4 

C RETURN INPUT BUFFER IF INPUT CHARACTER NOT AS EXPECTED 
C 
5 CALL WRIT4D{BUFFER,COUNT,DID,SID,STATUS) 

GO TO 4 
END 

Figure 4-9 FORTRAN Program in Secondary Station 
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Section 5 

App 1 i ca t ions U ti 1 i ti es 

5.1 GENERAL 

Applications utili ti es supported in the DX10 HDLC Canmunications 
Pac kage provide assistance in all phases of program generation 
and execution. The utilities are as follows: 

* 

* 

* 

* 

A download preprocessor utility for converting a 
standard DX10 obj ect file into a relocated binary obj ect 
file preparatory to down1oadi ng (transmi tti ng) to a 
specified secondary station. 

A download task utility for transferring the binary 
object file 'to the specified secondary station via the 
networ k. 

Remote System Canmand Interpreter (SCI) services for 
interacting with a TX5 secondary station from a terminal 
at the primary station. Remote SCI is analogous to the 
functions of the SCI under DX10 and performs similar 
i nteracti ve operations. 

Activate and deactivate utilities for placing secondary 
stat ions on1 i ne or of f 1 i ne • 

* Statistics utility for providing data to efficiently 
manage the networ k. 

The application and operation of these utilities are described in 
detail in this section. All utilities are interactive and 
require a lviode1 911 Video Display Terminal (vor) for operation. 

Prerequisites for the successful operation of these utilities 
i nc1 ude the fo11owi ng: 

* A knowledge of the network configuration and the 
characteristics of each station in the network 

* A knowledge of the DX10 operati ng system 

2270526-9701 5-1 



Applications Utili ti es 

5.2 DomLOAD PREProCESSOR UTILITY 

The download preprocessor utili ty converts a standard DXIO obj ect 
file into a downloadable memory image for a specified secondary 
station. This binary formatted image is stored in a download 
directory. A maximum of eight file entries (called options) can 
be maintained for each' secondary. These files may contain 
operating systems or stand-alone programs (such as di agnostics) 
for downloadi ng to that station. 

The download preprocessor utility performs the following: 

* Alias functions, including: 

Assignment of an alias, that is, assignment of an 
alternate name, to a secondary station. 

Deletion of an alias previously assigned 

Modi fi cation of an al i as previously assigned 

* Preprocessed file functions, i ncl udi ng: 

F il e cr eat ion 

File deletion 

File oontents dumping 

File patching or modification 

* Download file listing functions, including: 

Listi ng by st ati on identi ty num her 

Listi ng by stati on al i as es 

Listing of optional download files by station 

The relocation value of the binary object file 

The size of each record in each file assigned 

The utility supports a variable length record in order to provide 
downloadable mOdules sui table for a wide range of secondary 
station requi rements. A s}?eci al DXIO HDLC Canmunications ROM 
Loader must be installed in Model 990/5 Canputers to accept 
preprocessed obj ect records. This ROM Loader interfaces to a 
local-line module (LLM) board to load preprocessed data into 
990/5 complter memory. The LLM must be at CRU address >20. Each 
preprocess ed record is formatted as follows: 
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+-----------------------------------------+ 
Byt es 0,1 I Load Address of Oat a I 

+-----------------------------------------+ 
2,3 I Length of Load Record (number of words) I 

+-----------------------------------------+ 
4,5 I Load Record (data to be transmi tted) I 

+-----------------------------------------+ 

5.2.1 Preprocessor Background Information 

The download preprocessor utility creates and maintains a 
download directory in the primary station. Although the utility 
is interacti ve and designed for minimum reliance on this manual, 
the following background information should enhance your ini ti a1 
comprehension of the utili ty: 

* Download directories and files. Files are stored in the 
.DOWNLOAD di rectory as .DOmLOAD. SOOnnnn. OPm 

where: 

OOnnnn is a six decimal digit station ntnnber. The first 
two di gi ts are a1 ways zero ~ the I ast four di gi ts 
are the station address. 

m is an option number in the range of 0 through 7. 
The options are files available for downloading 
to the specified station. A maximum of eight 
optional files are available per station. 

A station may be defined in the directory whether or not 
it physically exists or is actually connected to the 
networ k. 

Other files contained in the directory .DOVl\lLOAD are: 

.DOWNLOAD. ALIAS. Contains a list of all aliases 
associated wi th the communications package • 

• DOWNLOAD. ALIAS IN. Each entry in this file 
contains a secondary station ID, the option flags, 
and the number of aliases defined for that station 

.DOWNLOAD.DUMP. Used to build the dump image (see 
par a gr a ph 5. 2 • 3. 2) • 

In the normal course of operation, there is no 
requirement for the user to access these files by name. 
However, precautions should be taken to protect these 
files from being unintentionally deleted. 
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* Download records. The download record has a minimum 
si ze of 32 bytes and a maximum of 512 bytes, i ncl udi ng 
the four- byte header block. The si ze is dependent on 
the type of secondary station and is a function of such 
thi ngs as the si ze of the oommunications ruff ers at the 
primary and secondary stations. 

5.2.2 Preprocessor Utility Execution 

The following paragraphs contain information on the use of the 
preprocessor utility. The initial menu of oommands available 
wi th the pre process or is al so des cr i bed • 

* Preprocessor acti vation. The preprocessor is activated 
by the SCI command Preprocessor (PP) , and causes the 
fall owi ng i ni ti al menu to be di s pI ayed on the termi nal : 

[ ] PP 

PREP IDCESS OR - AA, AM, AD, DB, 00, DL, OM, DU 
ENrER COMMAND: 

In response to the ENrER CDMMAND prompt enter the 
mnemon~c for the desi red function and press the RETURN 
key. A new set of prompts is then presented on the 
screen. Enter the requi red information. When the 
function is complete, the preprocessor terminates and is 
reactivated only when the PP command is reentered. 

Alternatively, PRExx (where xx is the two-character 
mnemonic of the desi red function) can be entered in 
response to the SCI prompt, as in the following example: 

[] PREAA 

This entry selects the AA function without displaying 
the ini ti al preprocessor menu. 

The mnemoni cs displ ayed on the ini ti al menu have the 
foIl owi ng mean i ngs : 

Alias commands: 

AA Add (assign) an alias for a secondary station. 

AD Delete an alias assigned to a secondary station. 

AM Modify an alias assignment. 
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File operation commands: 

DB Build a download file for the .DOWNL~D directory. 

DD Delete a download file 
directory. 

from the .DomL~D 

DU Dunp a download file, that is, display 
contents of a preprocessed file. 

DL List download files and aliases. 

DM Modify a preprocessed download file. 

the 

Preprocessor termination. Once the utili ty is 
acti vated, it may be terminated by one of the followi ng: 

Pressing the CMD key in response to any prompt. 

Allowi ng the utili ty to terminate 
s el ected function com pI et es • 

when the 

5.2.3 Preprocessor Canmand Prompts and Responses 

The download preprocessor utili ty gui des you step by step through 
the requi red operations. Starti ng wi th the menu of preprocessor 
commands, s el ect the two-character mnemonic requi red and type it 
on the keyboard. The resulting display is similar to other DXlO 
command prompts. The number and type of characters to be entered 
are speci fi ed along wi th the error mess ages that are di spl ayed 
when a resp::>nse fails to meet the entry requi rements. 

Res p::>ns es to preprocessor prompts must generally conform to the 
f ollowi ng st andar ds: 

* 

* 

Stat i on n um be r. W hen anum be r is us ed ins t ead of an 
alias, the four-digi t station number must be entered. 
The number is always interpreted as a binary coded 
decimal (BCD). An example of a station number is 0214. 

Station alias. An alP1anumeric string not exceeding 14 
characters may be used. Only the letters A through Z, 
numerals 0 through 9, and the $ sign are allowed. The 
fi rst character must always be a letter. An example of 
an alias is PIPELlNE$STA2. 
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* Memory locati on. Thi s can be express ed in ei ther 
decimal or hexadecimal. If it 1S express ed in 
hexadecimal, as elsewhere in DXlO operation, it must be 
preceded by a leading 0 (zero) or greater than (» sign. 
If decimal notation is used, no prefixes are requi red. 

* Opti on num her • Thi s must be a num ber in the range 0 
through 7. 

5.2.3.1 Preprocessor Alias Canmands. 

Aliases (al ternate names) can be added, del eted, or modi fi ed 
using the following commands: 

Add (Assign) an Alias. 

ENrER COMMAND: AA 

ASSIGJ AN ALIAS TO A STATICN 
S TATICN NUMBER: 0200 

STATIm ALIAS: BOILERrEST$ 

Res p::>ns es m us t be ent ered as follows: 

(example 
responses) 

* The station number must be a valid station number and be 
four decimal di gi ts. 

* The station alias cannot exceed 14 characters in length 
and must begin with an althabetic character. Numerals 
and the $ sign may be included in the character string. 
The resp:>nse to the STATICN ALIAS prompt shown aoove is 
an example of a valid alias. An alias can be assigned 
to a nonexistent station. 

An invalid alias string causes one of the following messages to 
appear: 

Only al};hanumerics, A-Z, 0-9, and $ allowed 

Alias al ready assi gned 

After an alias is assigned to a station, the station can be 
referred to by that alias whenever the preprocessor or downloader 
is used. 

The maximum number of aliases that can be assigned to one station 
is 20. 
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Modify a Secondary Station Alias. 

ENl'ER COMMAND: AM 

MODIFY A STATICN ALIAS 
STATICN NUMBER: (decimal number) 

STATIOO ALIAS: 

This command can be used for the following purposes: 

* To reassign an alias from one station to another 

* To add a new alias for an existing station 

* To assign an alias for a proposed secondary station 

When using this command, be aware of the followi ng: 

* 

* 

* 

To reassign an alias, you must enter the station number 
to which it is to be reassigned. This deletes the 
previous assignment and creates the new one. 

If the al ias does not al ready exist, it is added to the 
al ias es for the speci~fi ed secondar y station. 

If the station number does not exist, it is added to the 
.DO~LOAD directory and the alias is assigned to it. 

An invalid alias string causes the following error message to be 
di spl ayed on the terminal: 

Onl Y al ti'lanum er i cs, A-Z, 0-9, and $ allowed 

Delete a Secondary Station Alias. 

ENl'ER COMMAND: AD 

DELETE A STATIm ALIAS 
STAT 100 AL IAS : 
ARE YOU SORE?: 

A response must be entered to the ARE YOU SURE? prompt. If the 
response is Y (yes), the alias entered is deleted. If the 
response is N (no), it is not deleted and the preprocessor 
terminates wi th the followi ng error message: 

Alias not deleted 

If the alias is invalid, the following error message appears: 

This alias name is not defined 
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5.2.3.2 Preprocessor F il e Oper ati ons • 

This p:lragraph describes the individual file commands (:&lild, 
Del et e, Dump, Modi fy, and List). EKampl es are gi ven where 
appropr i at e. D ef aul t condi ti ons, error condi ti ons , and s peci al 
requi rements are i ncl uded • 

Btl i 1 d a Pre pr 0 ce s s ed D own 1 oad F il e • 

ENrER COMMAND: DB 

BUILD a. PREPROCESSED DOmLOAD FILE 
FILE TO PREP IDCE SS: (pa t hnam e or s ynon ym ) 

RELOCATICN VALUE: >M 
DO~LOAD RECDRD SIZE: 256 

STAT lCN NUMBER OR AL lAS: (decimal number or al ias) 
DO~LOAD OPTICN NUMBER: 0 

REP LACE ?: NO 

This function reformats a specified obj ect file into a memory 
image file suitable for downloading to the secondary station and 
enters it in the .DO~LOAD directory. Note the following: 

* 

* 

* 

The fil e to be preprocessed must be a 0 XIO ass ernbl ed or 
noncompressed linked obj ect file. The enti re pathname 
or a synonym assi gned to the fil e must be entered. 

The relocation value is the absolute memory location in 
the secondary station where program loading is to start; 
for TX5 systems, this is location >OOAO. 

The record size must be from 32 through 512 bytes and 
cannot be great er than the maximum message si ze for the 
station. For TX5 secondary stations, the maximum is 256 
bytes. 

* The stat ion n um be r m us t be a va 1 i d n um be r 0 r an al i as 
that has al ready been assi gned • 

* The 0 pt i on n um be r m us t be from 0 t hr 0 ugh 7 (0 i s the 
default option file). If the file already exists and 
the def aul t res pons e of NO to t he REP LACE? prom pt is 
taken, the existing file and option for that station are 
not erased and the following error message appears on 
the screen: 

Option al ready exists. 

Thi s mess age i ndi cat es that the option file was 
previously created. To repl ace an exi sti ng fil e, 
respond Y to the prompt. 
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Del et e a Preprocess ed D ownl oqd F il e. 

ENI'ER mMMAND: DD 

DELETE A DOmLOAD FILE 
STATICN NUMBER OR AL!AS: (decimal number or al ias) 

DOWNLOAD OPTICN NUMBER: (0-7) 
ARE YOU SURE?: (yes or no) 

Note the followi ng: 

* 

* 

* 

The station number or alias is entered to identify the 
di rectory name and the option number (0 through 7) is 
ent ered to i denti fy the fil e to be del et ed. The 
following error messages may appear: 

Thi s al ias name is not defi ned 

No such station exists 

This download file does not exist, check in:p.lts 

Deleting a file does not delete any aliases that may be 
assigned to the station, nor does a single execution of 
this command delete all option number files. 

If the resp::>nse to ARE YOU SURE? is Y or YES, the 
s peci fi ed fil e is del et ed • I f the res p::>ns e is N or NO, 
the file is not deleted and the preprocessor terminates 
wi th the followi ng error message: 

Download f i I e not del et ed 

Pressi ng the RETURN key does not def aul t through thi s 
prompt • 
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List Download Files and Aliases. 

ENrER COMMAND: DL 

LIST DOWNLOAD FILES AND ALIASES 
LISTING ACCESS NAME: 

The listing access name is the name of an output device or file 
to whi ch the listi ng is wri tten. The def aul t val ue of thi s 
prompt is the terminal. If a fil e is speci fi ed that does not 
exist, it is created in the execution of the function. 

An example of the format for this listing is given below and 
includes examples of station IDs and aliases. 

Station 
ID 

D ownl oad I nf orm at ion 
Station 
Alias es Options 

Relocation 
Value 

Record 
Size 

======================================================== 
0101 

0200 

0300 

CH ILLE RrE S 'lU 1 
CH ILLE RrES 'lU 2 
es0100 

BOlLE RI'EST$ $ 
OS0200 
B 01 LE RI' ES T14 
DIACNCS TICl 

GASP IPE20 

5-10 

o 
1 

o 

1 
2 

o 

>OOAO 
>OOAO 

>2400 

>2400 
>2400 

>OOAO 

256 
256 

128 

128 
128 

256 
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ENl'ER COMMAND: DM 

K>OIFY A PREProCESSED FILE 
STATICN NUMBER OR ALIAS: 0650 

DOWNLOAD OPTICN NUMBER: 1 
PATCH FroM LOCATICN: >M 

THROUGH LOCATICN: >BO 

Appl icati ons Uti 1 i ti es 

(example 
res p::>ns es ) 

The stat ion n um be r 0 r al i as m us t e xi stand the pa t ch 1 oca t ions 
must be valid. The largest number of bytes that can be displayed 
and modified is 144 (>90). An invalid option number results in 
the following error message: 

Stat i on opt i on m us t be in range 0 - 7 

An invalid entry for either location value (for example, >AO+2) 
resul ts in the following error message: 

Oat a not of appro pr i at e type 

After all res{X>nses are entered, the specified locations are 
di spl ayed on the screen. The di spl ay in res {X>ns e to the above 
example inplt might te as follows: 

MODIFY: STATICN 0650, DOmLOA.O OPTICN 1 

LOCATICN 
00 M 00 A6 00 D6 0011 0022 0033 0044 0055 0066 

<> 
00 EO 0077 0088 0099 OOAA 00 BB OOCC DODO 00 EE 

Press CMD key when done 

The cursor is positioned below the contents of the first location 
(in this case location OOAO) and the message is displayed at the 
bottom of the screen. Val id entr i es for new val ues are in the 
range 0 through 32767 (decimal) or 0 through FFFF (hexadecimal) 
(preceded by 0 or ». An i nval id entr y caus es the followi ng 

mess age to be di s pI ayed: 

Invalid numeric string 

2270526-9701 5-11 



Appl icati ons U til i ti es 

After the fi rst location is changed the following options become 
available: 

* Press the TAB SKIP key to move to the next location. 

* 

* 

Pressi ng the RETURN key to go to the next 1 ine 
bypassing remaining locations on the same line. 

and 

Press the CMD key if all modifications are entered. 
This causes the following message to a.ppear: 

Save these modifications (Yes or No)? <> 

A Y or YES res :r;x:>ns e res ul ts in the followi ng mess age: 

Maki ng changes to download fil e 

An N or NO res:r;x:>nse terminates the preprocessor wi thout 
making any changes to the file. 

If the return key is pressed after reading the end of the last 
1 ine di spl ayed on the screen the cursor moves to the begi nni ng of 
a blank line. In the above example, this would be addresses 
>OOCO and above. Any attempt at this time to modify a location 
resul ts in the following error message: 

No data to modify, gone to next line 

This indicates that an attempt was made to modify a location out 
of the range of the ini ti al request. 
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Dunp the Content~ of a preprocessed. File. 

ENI'E R CD MMA NO: 00 

DUMP A PREPIDCE.BSED.._.FILE. 
STATICN NUMBER OR ALIAS: 0420 

DOWNLOAD OPTICN NUMBER: a 
DUMP FROM LOCAT ICN: > AD 

THROUGH LOCAT ICN: > DO 

(example 
responses) 

LIS TING ACCESS NAME: 

Perform the dump f 1ID cti on as follows: 

* Enter valid values for the station number (or alias) and 
opti on num ber • If inval id responses are made, one or 
more of the following messages appear: 

Thi s al ias is not defi ned 

Thi s station is not defi ned 

No such opti on exi sts for thi s stati on 

* Specify the contiguous memory area desired for output by 
entering the fi rst and last locations of the area. 
Entering invalid location values produces a display of 
header information only. 

* Respond to the prompt for a listi ng access name wi th a 
devi ce name or fil ename. If the fil e does not exi st, it 
is created during execution of the command. If the 
default is taken, the outplt is displayed on the screen 
of the terminal. 

An example of a file dump for station 0420, option a is as 
follows: 

DUMP STATICN 0420, DO~LOAD OPTICN a 

LOCATICN MEM)RY I MAGE 
OOAD 00A6 0006 0000 0000 0000 0000 0000 0000 
OOBO 0000 0000 0000 0000 0000 0000 0000 0000 
OOCO 0000 0000 0000 0700 0000 4000 0100 0007 
OODO 090 a 0500 000 B a 4C3 030 a 0000 0208 0000 

The first colunn lists the location of every 16th byte. The 
contents of the 16 byte locations starting at OOAD are listed in 
order on the fi rst line, the second 16 are listed on the second 
1 ine , and so on, wi th each two bytes formatted as one 16-bi t 
word. 
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5.3 DOWNLOAIE R tJr IL ITY 

The downloader utility accesses files built by the download 
preprocessor utility and transfers records from these files to a 
specified secondary station via the network. The utility 
consi sts of two par ts: 

* A us er i nt erf ace whi ch prompts for par amet ers that 
identify the secondary station and the file to be 
downloaded 

* A download t as k whi ch downloads (s ends/ tr ansmi ts) the 
file via the network to the specified secondary station 

5.3.1 Downloader U til i ty Bac kg ro und Inform ati on 

The oownloader utility transfers files from a primary system to a 
specified secondary station. The files to be transmitted must be 
in the directory .DOWNLOAD located on the system disk. These 
fil es must have been b.Jil t by the download preprocessor as 
described in paragraph 5.2. These files may contain operating 
systems or stand-alone programs for the secondary stations. 

NOl'E 

The download fil es cont ai n reI oca,t ed bi nar y 
obj ect code that is not properly formatted 
for TX5 operating system program loaders. 
The HDLC Canmunications ROM loader must be 
used • 

The following background information may be helpful to the users 
of thi s util i ty: 

* 

* 

* 

The files accessed by the utili ty are as follows: 

.DOWNLOAD.SOOnnnn.OPm (see paragraph 5.2.1) 

The def aul t option (download file) for a secondary 
st ati on is OPO, t hat is, .DOWNLOAD. SO Onnnn • OPO. 

The default option, 0 (zero), is always transmitted by 
the primary station upon the receipt of a download 
request from a secondar y station. 
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* Download start and complete messages are wri tten to the 
system log at the beginning and end of the download 
process. 

* If the downloader is aborted (due to an error from whi ch 
recovery is not p::>ssi ble), an abort message is wri tten 
to the syst em log. 

5.3.2 Downloader U til i ty EXecuti on 

This paragraph contains instructions for the activation and 
termination of the downloader utility,as follows: 

* 

* 

Downloader acti va ti on • D ownl oadi ng can be acti va ted in 
ei ther of two ways: 

When a secondary station transmits a request to be 
downloaded by the pr im ar y stat ion 

When the user has completed the process of 
identifying the secondary station and download 
file via the prompts displayed on the screen 

Downloader operation. The download tas k transf ers an 
obj ect file via the communications line to a secondary 
station. It uses the secondary ID or alias and option 
nunbers to wild the filename, assign a logical uni t 
nunber (LtNO) ,and open the file. The task then sends a 
download command to the selected secondary station to 
set it to the download state, (that is, ready to receive 
a transmission from the primary station). The file is 
then transmitted to the secondary station. When the 
download operation is complete, the download task closes 
the file, releases the LUNO, and removes the secondary 
f rom the download que ue • 

As many as 32 secondaries can be downloaded simultaneously. 

5. 3. 3 Downloader Prom pt sand Res pons es 

The downloader utility presents only two prompts when the SCI 
command DOWNLOAD is entered, as follows: 

[] DOWNLOAD 

DOWNLOAD SECDNDARY 
SECDNDARY 10 OR AL IAS: (nnnn) or (al ias) 

OPTICN NUMBER: (m) 

2270526-9701 5-15 



Applications Utilities 

In response to the first prompt, a number from 0100 through 9999 
or an alphanumeric alias name of up to 14 characters is entered. 
In response to the second prompt, a number from zero through 
seven is entered, representing a file in .DOWNLOAD.SOOnnnn that 
requires transmission to the previously specified secondary 
station. 

Pressing the CMD key returns control to DXIO SCI. 

Several error situations can arise during the interactive 
process. The messages that may appear and possible remedial 
actions are described in the following paragraphs. 

5.3.3.1 Downloader Error and Procedural Messages. 

Two classes of error messages are generated by the downloader 
utility: 

* Messages displayed on the terminal. These relate to 
operator errors during the interactive process and to 
failure of entries to the download queue. 

* Messages written to the system log. These relate to 
initialization failures of various types and to 
secondary station response failures. 

The texts for downloader utility messages are listed in Table 5-
1. Their meanings and any actions required are also described. 

5.3.3.2 Downloader Error Recovery. 

Certain remedial actions are recommended when an error is 
encountered so that the type of problem can be determined. It 
must be ascertained whether the problem was caused by a hardware 
failure, an operatior error or a soft error (that is, a transient 
error or one from which recovery is possible by retry). 

Table 5-1 lists and explains the error messages and specifies 
remedial action where appropriate. When a download operation is 
aborted, the station is taken offline (no longer polled). The 
only way to reactivate the station is by executing another 
DOWNLOAD command. 
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Table 5-1 Download Messages and Error Recovery 

Message Text 
Meani ng and 

Probable Cause 

SEmNDARY 1D Nor FOUND 

OPTICN Nor FOUND 

The secondar y station 
i denti ty or al i as was 
found to be undefi ned. 
Thi s is pro babl y an 
i np.tt error by the 
operator. 

Altmugh the secondary 
station was found, the 
opti on fil e was not. 
This is probably an 
i nPl t error by the 
operator. 

DOWNLOAD RECPEST CALL FAILED STATUS = xx 

BID TASK FAILURE 

An attempt to enter the 
secondary ID and option 
in the download que ue 
failed • 
The download queue was 
full. 

Canmunications system 
error. U nabl e to bi d 
the download tas k. 

UNABLE TO ASS1<N LUNO TO DOWNLOAD FILE 

2270526-9701 

The file requi red for 
downloading could not 
be found or al ready had 
a LUNO assi gned • 
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Recovery 

List the download 
files by usi ng the 
preprocessor Down-
load (DL) comm and 
Refer to paragraph 
5. 2 • 3 for det ai 1 s • 

Same as above. 

Wait for a download 
completed message or 
a download aborted 
message to appear 
and then tr y agai n. 
Check the system log. 

Make sure LUNO >90 
is assigned to 
• INOO OOMM. ProGRAM. 

Try again. 
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Table 5-1 Download Messages and Error Recovery {Continued} 

Message Text 
Meaning and 

Probable Cause 

UNABLE TO OPEN DOWNLOAD FILE 

The file requi red for 
downloading was found 
to be al ready open. 

Recovery 

Try agai n. 

COMM SUBSYSTEM ERROR STATUS = (xx) STATloo {nnnn} 

The secondar y station 
f ai 1 ed to res p::>nd in 
the correct manner. 
xx i s XOP >4 D st at us 
code. 

Check the st at us of 
the secondary station. 
Check the si ze of the 
output ruff er. 

DOWNLOAD S TARrED FOR STAT 100 {nnnn} OPTICN {m} 

P rocedur al mess age. Not appl icabl e. 

DOWNLOAD ABORrED FOR -STATICN (nnnn) OPTICN (m) 

An irrecoverable error 
si tuation was encoun
tered. 

Check for mess ages 
reI at ed to st ati on 
to det erm i ne caus e 
for abort. 

DOWNLOAD RESTARl'ED FOR STATloo {nnnn} OPTICN {m} 

A download request from 
a secondary station was 
received while a down
load operation was in 
progress. 

No action requi red. 

DOWNLOAD CDMPLETE FOR STATloo (nnnn) OPTICN (m) 

Procedur al mess age. 

DOWNLOAD TASK COMPLETE 

Procedural message. 
Downloading is complete 
for all stat i on s • 
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Not appl icabl e. 

Not appl icabl e. 
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5. 4 REK>TE SCI UT IL IT IES 

Remote SCI provides a means of interacting wLth a TX5 secondary 
station from a terminal at the primary station. Remote SCI is 
modeled after DXIO SCI and makes it unnecessary for the operator 
to adj ust to TX5 operator communication package (OCP) when 
derugging secondar'y station software. The remote SCI tasks 
consist of two software modules as follows: 

* DXIO disk-resident remote SCI tasks which provide the 
f ollowi ng f uncti ons: 

An interface to an interactive terminal at a DX10-
supported primary station where the remote SCI 
feat ure has been incl uded 

An interacti ve process between the user and the 
remote SCI facility to acquire the necessary data 
for execution of the requested commands 

Interpretation and fonnatting of the resp:>nses 
bef ore tr ansmission to a secondary station remote 
SCI task 

Interpretation of the response from the secondary 
station 

Conversion of the response data into a form 
suitable for output to the specified device 

Writing the res~nse to the device 

Writing any error messages to the terminal 

* A memory- resi dent TX5 remote SCI tas k 1 inked wi th the 
appropriate operating system and pro vi di ng the followi ng 
functions: 

Interpretation of the command received from the 
DX10 remote SCI task 

Execution of the requested function 

Ret urn of the resul ts to DX10 

Return of appropriate error codes to DXIO 

Ret urn to DX10 of TX5 start tas k and di agnosti c 
tas k messages and any other messages wri tten to 
the TX5 log 
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In usi ng the remote SCI util i ty, the followi ng soo ul d be 
obs er ved: 

* 

* 
* 

* 

* 

* 

5.4.1 

While the remote SCI util i ty is operati ve, any DXIO SCI 
command other than those listed in the remote SCI menu 
can be entered to ini ti ate a DXIO process (that is, when 
remote SCI is acti ve, the full set of DX10 commands is 
supported; rut the remote SCI set applies exclusively to 
TX secondary stations). For example, when the modify 
memory (MM) command is invoked under remote SCI, the 
operator is modifying memory in a remote secondary 
station. When remote SCI is inactive, the operator uses 
the same command to modi fy memory in the DXIO pr imar y 
s yst ern. 

Remote SCI can only be used with TX5 secondary stations. 

Renote SCI and OCP functions can both be incl uded in TX 
syst ems if desi red. 

Remote SCI must be generated for each TX5 secondary 
station before the secondary station can be linked (see 
Section 3). 

TX secondar y station system log messages are wri tten to 
the primar y station system log when the remote SCI log 
t as k and dummy devi ce ser vi ce routi ne (DS R) are incl uded 
in the secondary station system generation (see Appendix 
C) • 

The same remote SCI oommand cannot be entered 
simul taneously from two terminal s; however, di ff erent 
remote SCI commands can be simul taneously executed from 
two or more term inal s. 

Remote SCI util i ty Acti vation and Termination 

The remote SCI utility is activated and terminated as follows: 

* 

* 

Remote SCI acti vation. Remote SCI is acti vated by 
ent er i ng the SCI command REMSCI and caus es the i ni ti al 
command menu to be displayed. This is detailed in the 
following paragraphs. 

REmote SCI termination. Once the utility is activated 
it may be terminated at any time by ret urning to the 
comm and mode by ent eri ng the Qui t (Q) comm and. 
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5. 4. 2 Remot e SCI Canm and Menus 

The following paragraphs describe the various menus that appear 
when remote SCI is requested and the individual commands 
associated with each menu. 

The ini ti al menu that appears when the util i ty is acti vated by 
the REmCI command is as follows: 

[] REM3CI 

TEXAS INSTRUMENrS 
REIDTE mMMAND INTER!? RETER 

SELEcr A MENU FR:>M BELOW: 
/DEBUG 
/TASK 
/LUNO 
/MISC 

- DEB UG COMMANIE 

<> 

TASK COMMAN03 
LUNO COMMANOO 
MISCELLANEOUS <DMMAN03 

Each menu selected from the above set displays a different list 
of available oommands. The followi ng menus appear when the aoove 
commands are entered. Note that when remote SCI is activated, 
the <> prompt appears. 

5.4.2.1 Derug Canmand Menu. 

When the /DEBUG oommand is entered" the following menu appears: 

<> /DEBUG 

<> 

REIDTE IEB UG COMMANOO 

AS - ASS leN BREAKPOINT 
LB - LIST BREAKPOINTS 
DW - DUMP VDRK SPACE 
MM - IDDIFY MEIDRY 
MSM - IDDIFY SYSTEM MEM)RY 
RCRU- READ CRU 
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The functions of each remote derug command are briefly described 
below: 

* AB. Assigns a breakpoint in the specified secondary 

* 

* 

station. A maximum of four breakpoints can be assigned 
in any s econdar y st ati on • 

DB. Deletes a brea kpoi nt in a remote secondar y 
or, optionally, deletes all breakpoints 
s econdar y st ati on. I 

DW. Dunp; \\Orkspace ,that is, gets the workspace 
specified secondary task and displays it 
terminal. 

st ation 
in that 

for a 
on the 

* IB. Lists all breakpoints by reading the breakpoint 
table in the secondary station and displaying it on the 
terminal. 

* LM. Lists memory from speci fi ed secondar y task 
locati ons , usi ng reI ati ve addressi ng. 

* ISM. Lists system memory for speci fi ed locations, using 
absol ute addressi ng. 

* MM. Modi fi es memory at speci fi ed secondary task 
locati ons , usi ng reI ati ve addressi ng. 

* MSM. Modi fi es syst em memory at speci fi ed s econdar y 
st ati on locati ons, usi ng abs 01 ute addressi ng. 

* RCRU. Reads a specified CRU location in the secondary 
st ati on and di spl ays it on the term inal • 

* SV. Ret urns the resul ts of an expression entered. The 
s 00 w val ue fun ct i on is ac t ua 11 Y pe r f orm ed at the D XIO 
and is included to provide a procedure for performing 
mat hemati cal functi ons • 

* TR. Displays the contents of a specified location on 
the front panel indi cators at the secondar y st ati on. 

* ~RU. Writes a set of data bi ts to a specified CRU 
location in the secondary station. 
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5. 4. 2 • 2 Tas k C anm and Men u • 

When the /TASK command is entered, the following menu appears: 

<> trASK 

REM)TE TASK COMMANI13 

<> 

XT - EXECUTE TASK 

S'lS - SHOW TASK STATUS 

NIO - NETIDRK IO/TASK 10 

KT - KILL TASK 

IT - INSTALL TASK 

The tas k commands s oown are br i ef ly des cr i bed below: 

* rr. Installs a task in the secondary station by sending 
it a OXIO-resident object file. The object file is 
tr ansmi tted one record at a time until com pI et e. The 
obj ect code can be in ei ther compressed or ASCII format. 
The obj ect file is not preprocessed by the IT command. 

* KT. Kills a tas kin the secondary station. 

* S'lS. Soows tas k st at us, t hat is, either di spl ays the 
status of the specified task or, optionally, all tasks 
in the specified secondary station. 

* XT. Initiates the execution of a task in the specified 
s econdar y st ati on • 

* Nt o. Soows the reI ati ons hi p between TX5 t as k lOs and 
network IDs. 
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5.4.2.3 LUNO Canmand Menu. 

When the /LUNO command is entered, the following menu appears: 

<> /LINO 

REIDTE LUNO CDMMANOO 

AL - ASSI~ LUNO RL - RELEASE LUNO 
SIS - SHOW I/O STATUS 

<> 

The functions of the remote LUNO commands are briefly described 
below: 

* AL. Assigns a LUNO to a device or file in the specified 
s econdar y station. 

* RL. Releases a specified LUNO in the secondary station. 

'It SIS. Srows the i np.1 t/ out p.1t st at us of a s peci fi ed 
secondary station and a specified LUNO, or 
al ternati vely, all LINOs in that secondary station. 

5.4.2.4 Miscellaneous Canmand Menu. 

When the /MISC command is entered, the following menu appears: 

<> /MISC 

REM)TE MIS CELLANE OUS <DMMANm 

lor -INITIALIZE mTE AND TIME ERRS -COMMUNlCATICNS ERroR LIST 

S Dr -S HOW DATE AND TIME Q -CUlT REM)TE SCI 

<> 

The functions of the miscellaneous commands available wi th remote 
SCI are br i ef ly des cr i bed below: 

* lor. Ini ti al i zes date and time in the speci fi ed 
secondary station. The primary station date and time is 
transmitted to the secondary station. 

* Q. Quits (terminates) execution of the remote SCI 
utility. 

* sore Srows the date and time of the secondary station 
clock. 
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* ERRS. Provides file pathnames for the display of 
communication error codes and information. 

5.4.3 Remote SCI Canmands 

Any command listed in the preceding paragraphs may be executed 
after entering the SCI command REMSCI at a DXlO interactive 
terminal. To execute a particular oommand, enter the command 
name and press the RETURN key. Each command has a set of prompts 
to which you must resp::>nd; these are summarized in Table 5-2. 
Fur the r det ai I s of the res p::>n s es to rem ot e SCI comm and prom pt s 
are pro vi ded below. 

* 

* 

NOTE 

Unless otherwise stated, all numbers entered 
i ri res p::>ns e to a remote SCI prompt can be 
entered as a decimal val ue or a hexadecimal 
val ue. Hexadecimal val ues must be preceded 
by a greater than sign (» or a zero (0). 

SECDNDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary station. The 
network ID entered for this prompt is the network ID 
assi gned when the program is executed. 

TASK ID. Enter the hexadecimal number that was assigned 
to the t as kin the T X5 s ys t em ge ne rat ion. 

* ADDRESS. Enter the address of the word desi red. 

* LUNO. Enter a val id L UNO assi gnment • 

* ACCESS NAME. Enter a valid filename or device name. 

* OBJEcr FILENAME. Enter the pathname 
DX10 obj ect file. 

or synonym 

* PRIORITY. Enter a num ber from 0 thro ugh 4. 

of a 

* PRIVILEGED. Enter Y (yes )or N (no) to indicate to TX5 
whether the task is required to execute as a privileged 
or non pr i vi 1 eged t as k • 

* NUMBER OF BYTES. Enter the nunber of bytes to be 
accessed or di spl ayed • 
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* LIS TING ACCESS NAME. Enter· a character str i ng 
representing a valid device or file. Accepting the 
default causes the listing to appear at the terminal 
where the request was made. 

* CRU BASE. Enter a valid CRU base address for the 
s econdar y st ati on • 

* DATA. Enter an integer value. 

* NUMBER CF BITS. Enter a num her from 0 through 15 (>F). 

* PARMI. Enter a number from 0 through 65535. 

* PARM2. Enter a number from 0 through 65535. 

If an invalid res};X)nse is made to any prompt, an error message 
appears qn the screen. For example, entering a task ID of >FFF 
causes the res};X)nse to be retained and the error message 
INVAL ID TASK I D to appear. Similarly, enteri ng a val ue of 99999 
in res};X)nse to a PARMI or PARM2 prompt causes the message 
INVALID PARAMETER to appear. 

The following paragraphs provide a detailed description of each 
remote SCI command. They include example responses. and point to 
appropriate error reIX>rting and recovery information. The remote 
SCI commands are listed in al P-1abeti cal order (that is, 
independent of the order in whi ch they appear in the menus). 
Error messages associated with the commands are described in 
Table 5-3. 

5-26 2270526-9701 



Applications Utilities 

Table 5-2 Summary of Remote SCI Commands and Prompts 

Command 
Mnemonic 1 

AB 

AL 

DB 

DW 

/\ 
II 

SECONDARY 
ID 

II 
\/ 

2 
Prompt Number 

3 

TASK ID (d) ADDRESS 

LUNO NAME 

4 

(none) 

(none) 

TASK ID (d) ADDRESS (d) (none) 

TASK ID (none) 

ERRS ERROR TYPE (d) (none) 

IDT /\ (none) 

5 

IT OBJECT 
FILENAME 

TASK ID 

TASK ID (d) PRIORITY (d) PRIVILEGED 
(d) 

KT (none) 

LB TASK ID (d) (none) 

LM TASK ID (d) ADDRESS # BYTES (d) LISTING 
NAME (d) 

LSM ADDRESS # BYTES (d) LISTING 
NAME (d) (none) 

MM SECONDARY TASK ID (d) ADDRESS (none) 
ID 

MSM 

NID 

RCRU 

RL 

SDT 

SIS 

ADDRESS (none) 

LISTING NAME (none) 
(d) 

CRU BASE (none) 

LUNO (none) 

(none) 

LUNO (d) (none) 

STS \/ TASK ID (d) LISTING NAME (none) 
(d) 

SV EXPRESSION (none) 
/\ 

TR I I TASK ID (d) ADDRESS (d) (none) 
SECONDARY 

WCRU· ID CRU BASE DATA # BITS 
II 

XT \/ TASK ID PARMI (d) PARM2 (d) 

Note: (d) = default may be taken 
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5.4.3.1 Assign Breakpoint (AB) Canmand. 

The AB command assi gns a br ea kpoi nt ina s peci fi ed s econdar y 
station task. The prompts and example responses for the command 
are as follows: 

<> AS 

REM)TE ASSI~ BREAKPOINT 
SEQ)NDARY ID: 1002 

TASK ID: >3A 
ADDRESS: >01 B5 

(example 
responses) 

The respons,es must conform to the following requirements: 

* 

* 

SECDNDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary station. 

TASK ID. 
task at the 
def aul t is 
is entered, 
an absolute 

Enter the hexadecimal nlIDlber assigned to the 
time of TX5 system generation. If the 

taken (by pressing the RETURN key), or an S 
then the address entered is considered to be 
address in the secondar y st ati on • 

NorE 

Assi gni ng a brea kpoi nt to a t as k wi th a 
priority of 0 or 1, or to a system module 
(s uch as a DS R) i nhi bi ts comm uni cati ons at 
the secondar y st ati on • 

* ADDRESS. I f a tas kID was ent ered, the n urn be rent ered 
is considered relative to the starting address of the 
tas kin the secondary station. If the def aul t was taken 
for the task ID or an S was entered, the address must be. 
an absol ute address in the secondary station. 
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5. 4. 3.2 Assi gn L UNO (AL) Canmand. 

The AL command assigns a LUNO to a specified device or file at 
the secondary station. The prompts and example resp::>nses for the 
command are as f Qll.QW.;U .. 

<> AL 

REM)TE ASSICN LUNO 
SEmNDARY ID: 3124 

LUNO: >17 
ACCESS NAME: LPOl 

(example 
res p::>ns es ) 

The res};Onses must conform to the following requirements: 

* SEmNDARY ID. Enter the network ID assigned to the 
remote SCI tas kin the desi red secondary station. 

* LUNO. Enter the logical unit number. 

* ACCESS NAME. Thi s is the access name of the fi1 e or 
devi ce in the secondar y station to whi ch the LUNO is to 
be ass i gned • 

NOTE 

The TX5 system must include file management 
and file util i ty modu1 es to support thi s 
command. Ref er to Appendi x C for further 
i nstr ucti ons • 
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5 • 4. 3. 3 Del et e Brea kpo i nt (DB) C anm and • 

The DB command deletes one or all breakpoints 
secondary station or in a specified task. 
example resronses for the command are as follows: 

ina s peci fi ed 
The prompts and 

<> DB 

REM:>TE IELETE BREAKPOINT 
SECDNDARY I D: 1021 

TASK ID: >4E 
ADDRESS: (def aul t) 

(example 
responses) 

The resronses must conform to the followi ng requi rements: 

* SEQ)NDARY ID. Enter the network ID assigned to the 
remote SCI tas kin the desi red secondary. 

* TASK ID. Enter the hexadecimal number assigned to the 
task at the time of TX5 system generation. If the 
default is taken by pressing the RETURN key, or S is 
entered, any brea kpoi nt address entered is consi dered 
absolute. 

* ADDRESS. Enter the address of the brea kpoi nt. If the 
default is taken, all breakpoints assigned to the 
specified task, or to the system (depending on the 
res pons e to the TASK I D prompt) are del et ed • 

5.4.3.4 Dunp Workspace (DW) Canmand. 

The DW oommand displays the workspace for a 
resi dent ina s peci fi ed s econdar y st ati on • 
example resronses for the oommand are as follows: 

<> DW 

specified task 
The prompts and 

REM:>TE ruMP W=>RKSPACE 
SE<DNDARY I D: 1099 

TASK ID: >lA 
(e xample 
res rons es ) 

The resronses must conform to the following requirements: 

* SEQ)NDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary station. 

* TASK ID. Enter the hexadecimal number assigned to the 
t as k at the time of TX5 syst em generation. 
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5.4.3.5 Display Error Codes (ERRS)Canmand •• 

The ERRS command displays the error oodes used by the HOLC 
software package. When the command is entered while remote SCI 
is acti ve, the followi ng prompt appears: 

<> ERRS 

DISP LAY ERroR CODE S FOR TYP ES: S VC, UL, AS, WT, PK, LC 
ERROR TYPES: SVC (example response) 

The response to the ERroR TYPES prompt must be one of the options 
di spl ayed • Thi s res ul ts in the di spl ay of a fil e cont ai ni ng 
error code information for one of the following error types: 

* SVC. Error codes ret urned by the SVC >4 D processor when 
an application task makes read, write, or activation 
s er vi ces calls 

* UL. Upper-level protocol error codes 

* AS. Acti vation services error codes 

* WI'. Warm-start/timer error codes 

* PK. Packet-level error codes 

* LC. Link control error codes 

Refer to Section 4 for an explanation of the SVC error oodes; 
refer to Appendix A for explanations of the others. 

5 • 4. 3. 6 I ni ti al i ze D at e and Time ( I Dr) C anm and. 

The IDr command initializes the date and time in the specified 
secondary station by transmitting the date and time in the DXIO. 
The prompts and example resp::>nses for the command are: 

<> lor 

REIDTE INITIALIZE mTE AND TIME 
SECDNDARY ID: 1002 (example resp::>nse) 

Enter the network ID assigned to the remote SCI task in the 
desired secondary station in response to the SECDNmRY ID prompt. 
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5 • 4. 3. 7 Ins tall T as k (IT) C anm and. 

The IT command installs a specified task in a specified secondary 
station by downloading a specified DXlO-resident object file. 
The prompts and example responses--fo.r--.the command are as follows: 

<> IT 

REMJTE INSTALL TASK 
SECDNDARY I D: 5099 

<l3JEcr FILENAME: • SEC99.GETDATA 
TASK I D: >10 

PRIORITY: 4 
PRIVILEGED: N 

(example 
responses) 

The resp:>nses must conform to the following requirements: 

* SECDNDARY ID. Enter the network ID assigned to the 
remote SCI tas kin the desi red secondar y st ati on • 

* OBJEcr FILENAME: • The res p:>ns e to this prompt is a 
character str i ng which is the name of a DXIO obj ect 
file'. The obj ect code can be in ei ther ASCII or 
compressed format. It is suggested that compressed 
format be used for faster loadi ng. 

* TM3K ID. The response to this prompt must be >10. 

* PRIORITY. Thi s is a number from 0 through 4. 
Priorities 0 and 1 sIDuld be used with due regard to 
other DXIO system requirements. The default value is 4. 

* . PRIVILEGED. The-response to this must be either Y (yes) 
or N (no) and indi cates to TX5 whether the tas k is 
required to execute as a privileged or nonprivileged 
t as k • The def aul tis NO. 

The error messages associated with this command are described in 
Tabl e 5-3. 
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5 • 4. 3. 8 Kill T as k (K T) C anm and • 

The KT command term inates the execution of a speci fi ed tas kin a 
specified secondary station. The prompts and example responses 
for the command are as follows: 

<> KT 

REIDTE KILL TASK 
SECDNDARY I D: 1012 

TASK ID: >2B 
(example 
res p::>ns es ) 

The resp:>nses must conform to the following requirements: 

* SEffiNDARY ID. Enter the network I D assigned to the 

* 

remote SCI task in the desi red secondary station. 

TASK ID. Enter the hexadecimal number assigned 
t as k at the tim e of T X5 s ys t em ge ne r at ion. 

to the 

5.4.3.9 List Breakpoints (IE) Canmand. 

The LB command causes all breakpoints assigned in a specified 
secondary task to be displayed on the interactive terminal where 
the command was entered. The prompts and example resp::>nses for 
the command are as follows: 

<> IB 

REM)TE LIST BREAKPOINTS 
SECDNDARY I D: 1021 

TASK ID: >3D 
(example 
responses) 

The res pons es must conform to the followi ng requi rements: 

* SEffiNDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary. 

* TASK ID. Enter the hexadecimal num her assi gned to the 
t as k at the time of TX5 system generation. 
Alternati vel y, the def aul t can be taken. If the def aul t 
is taken, all breakpoints in the secondary station are 
displayed. If S is entered, only the system breakpoints 
appear. 
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5.4.3.10 List Menory (LM) Canmand. 

The LM command 1 ists the contents of speci fi ed memory addresses 
wi thi n a s peci fi ed s econdar y tas k. The command us es reI ati ve 
addressing. The prompts and example respJnses for the command 
are as follows: 

<> LM 

REIDTE LIST MEMJRY 
SEmNDARY ID: 1002 

TASK ID: >3D 
STARrING ADDRESS: >lOF 

NUMB ER OF BYTES: (d ef aul t) 
LISTING ACCESS NAME: LPO 3 

(example 
respJnses) 

The resp.:>nses must conform to the following requirements: 

* 

* 

* 

* 

* 

SEmNDARY ID. Enter the network ID assigned to the 
remote SCI tas kin the desi red secondary station. 

TMK ID. Enter the hexadecimal number assigned to the 
tas k at the time of TX5 system generation. If S or a 
RETURN is entered for the tas kID, the starti ng address 
is relative to address >0 in the secondary station (that 
is, the command is then the same as the 'List System 
Memory (ISM) command). 

STAR!' ING ADDRESS. Thi s is the address reI ati ve to the 
starting address of the task in the secondary station. 
If S or a RETURN was entered in reponse to the TASK ID 
prompt, the address is interpreted as absolute. 

NUMBER OF BYTES. Enter the number of bytes to be 
1 ist ed, 0 r take the def aul t. If the def aul tis taken 
(by pressing the RETURN key), then 16 bytes of memory 
are di spl ayed • 

LISTING ACCESS NAME. This is a listing access name and 
must be a character string representing a primary 
station device or a filename. The default can be taken 
by pressing the RETURN key. This causes the listing to 
be wri tten to the display where the request was made. 
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5.4.3.11 List System Memory (ISM) Canmand .• 

The LSM rommand displays the contents of specified memory 
locations in a specified secondary station. The command uses 
absolute addressing. The prompts and example resJ;X>nses for the 
command are as follows: 

<> ISM 

REIDTE LIST SYSTEM MEIDRY 
SEmNDARY ID: 1002 

STARrING ADDRESS: >OOAO 
NUMBER CF BYTES: 8 

LISTING ACCESS NAME: (def aul t) 

(example 
res J;X>ns es ) 

The resJ;X>nses must conform to the followi ng requi rements: 

* SEmNmRY ID." Enter the network ID assigned to the 
remote SCI task in the desired secondary station. 

* STARrING ADDRESS. This is an absolute address in the 
second ar y stat ion • 

* NUMBER OF BYTES. 
listed. 

Enter the number of bytes to be 

* LIS TING ACCESS NAME. Thi sis a 1 isti ng access name and 
must be a character string. The default can be taken by 
pressing the RETURN key. This causes the listing to be 
wri tten to the display where the request was made. 
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5. 4. 3.12 Modi fy Menory (MM) C anm and. 

The MM oommand allows the modification of specified memory 
locations wi thin a specifi ed secondary task. The command uses 
relative addressing and displays eight locations and their 
contents. When a new val ue and/or a RETURN is entered, the next 
address and its contents are displayed on the terminal. The 
prompts and example resp:>nses for the command are as follows: 

<> MM 

REIDTE M)DIFY MEIDRY 
SECDNDARY I D: 1002 

TASK I D: >2C 
ADDRESS: >1 FE 

Olm 
0200 
0202 

020A 
020C 

0430 
OC61 
0101 

031C 
0010 

(example 
res p:>ns es ) 

(press RETURN) 
(press RETURN) 

(press CMD) 

The resp:>nses must conform to the followi ng requi rements: 

* 

* 

* 

SECDNDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary station. 

TASK ID. Enter the hexadecimal number assigned to the 
t as kat the tim e of T X5 s ys t em ge ne rat ion. A res p:>n s e 
of S or a RETURN si gni fi es that the address entered in 
resp:>nse to the ADDRESS prompt is absolute. 

ADDRESS. Thi s is the address of the locati on to be 
displayed and is relative to the starting address of the 
task in the secondary station. It is the first address 
displayed. If S or a RETURN was entered in resp:>nse to 
the TASK ID prompt, the value entered is interpreted as 
absolute. 

The modification is made by positioning the cursor at the desired 
location on the screen. Pressing RETURN moves the curser to the 
ne xt locati on • Pressi ng CMD caus es the val ues on the screen to 
be returned to the secondary station and written to memory. 
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5. 4. 3.13 Modi fy System Memory (MSM) Canmand. 

The MSM command differs from the MM command only in the respect 
that absolute addressing is used. A specified secondary address 
and its contents is displayed on the interactive terminal where 
the request was entered. If a change is requi red, the new val ue 
is entered followed by a RETURN (to move to the next location) or 
a CMD (to exi t f rom the command). The prompts and example 
res };X)n s es for the comm and ar e as f 011 ows : 

<> MSM 

REIDTE IDDIFY SYSTEM MErvDRY 
SECDNDARY I D: 1002 

ADDRESS: >OlFE 

01EE 5001 

020C OCD3 

(example 
res p:>ns es ) 

(press RETURN) 

(press CMD) 

The res};X)nses must conform to the fo110wi ng requi rements: 

* SECDNDARY I D. Enter the networ kID assi gned to the 
remote SCI tas kin the desi red secondary station. 

* ADDRESS. This is the address of the location that is to 
be changed and is abso1 ute, that is, ref erenced to 
address O. 
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5.4.3.14 Associate Network ID/Task ID (NID) Canmand. 

The NID command provides a list of network IDs (NIDs) and their 
associ at ed t as kIDs f or a s peci fi ed s econdar y st ati on • The 
prompts and example responses for this command are as follows: 

<> NID 

GET NETWJRK I D / TX5 TASK I D 
SECDNDARY ID: 2100 

LISTING ACCESS NAME: 

The responses must conform to the following requirements: 

* 

* 

SECDNDARY ID. Enter the network ID assigned to 
remote SCI task in the selected secondary station. 

the 

LISTING ACCESS Nl-\ME. Enter the synonym or name of the 
file or device that is to receive the data returned from 
the secondary station. 

An example display is as follows: 

SECDNDARY I D = 2100 

TASK ID 

>15 
>16 
>10 
>45 

NETVDRK ID 

2100 
2101 
2102 
2103 

The task IDs are listed in the same sequence as they were entered 
during network generation. 
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5. 4. 3. 15 Read C R U (RCR U) C anm and. 

The RCRU command reads 16 bits of data from a specified 
CRU register address and displays it on the interactive 
where the request was entered. It is displayed 
hexadecimal digits. The prompts and example res~nses 
command are as follows: 

<> RCRU 

REIDTE READ CRU 
SECDNDARY I D: 1002 

CRU BASE: >80 
(example 
responses) 

secondary 
terminal 
as four 
for the 

CRU REGISTER VALUE: > FFOO (di spl ayed af ter read) 

The res~nses must conform to the following requirements: 

* SE<DNDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary station. 

* CRU BASE. Thi s is the CRU address' off set from whi ch to 
read 16 bi ts of dat a. 

5. 4. 3 • 1 6 ReI ea s e L UN 0 (RL) C anm and. 

This command releases a specified secondary LUNO. The prompts 
and example res~nses for the command are as follows: 

<> RL 

REIDTE RELEASE LUNO 
SE<DNDARY IO: 1012 

LUNO: >2C 
(example 
responses) 

The res~nses must conform to the following requirements: 

* SECDNDARY IO. Enter the network IO assigned to the 
remote SCI tas kin the desi red secondary station. 

* LUNO. Enter the logi cal uni t number. 

NOTE 

The TX5 system must incl ude file management 
and file utility modules. Ref er to Appendix 
C for instr uctions • 
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5.4.3.17 Srow Date and Time (SDr) Canmand. 

The sm command displays (on the interacti ve terminal where the 
request was entered) the specified secondary clock. The prompts 
and example resIX>nses for the command are as follows: 

<> SDr 

REMJTE SHOW DATE AND TIME 
SECONDARY 10: 1012 (example response) 

1980/07/3009 :06 :03 

Enter the network 10 assigned to the remote SCI task in the 
desi red secondary station in resIX>nse to the SECOND SECONmRY 10 
prompt • 

5. 4.3.18 Srow I np.;lt/OutlXlt S tat us (SIS) C anm and • 

The S IS command di splays (on the interacti ve terminal where the 
request was ent ered) the inp.l t/ outlXlt st at us of the s peci fi ed 
device LtNO. Alternatively, the inp.lt/output status of all LUNOs 
can be displayed. The prompts and example responses for the 
command are as follows: 

<> SIS 

REMJTE SHOW I/O STATUS 
SEQ)NDARY 10: 1002 

LUNO: >3F 
(e xampl e 
res IX>ns es ) 

The resIX>nses must conform to the following requirements: 

* SECONDARY ID. Enter the network 10 assigned to the 
remote SCI tas kin the desi red secondary station. 

* LtNO. Ent er the logi cal uni t num ber, or take the 
def aul t by pressi ng the RETURN key. If the def aul tis 
taken, the status of all device LUNOs is displayed. 
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5. 4. 3.19 Show Tas k Stat us (S'lS) C anm and. 

The S'IS command displays the status of one or all specified 
s econdar y tas ks • The prompts and example responses for the 
command are as follows: 

<> S'lS 

REIDTE SHOW TASK STATUS 
SEa>NDARY ID: 1011 

TASK ID: >5A 
LISTING ACCESS NAME: (def aul t) 

(example 
responses) 

The resJ;X)nses must conform to the following requirements: 

* 

* 

* 

SEa>NDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary station. 

TASK I D. Enter the hexadecimal number assigned to the 
tas k at the time of TX5 system generation or take the 
def aul t (by pressi ng the RETURN key). If the def aul t is 
taken, the stat us of all tas ks in the speci fi ed 
s econdar y st ati on is di spl ayed • 

LIS TING ACCESS NAME. Thi s must be a devi ce name, 
s ynon ym, 0 r fil ename. The def aul t can be taken by 
pressi ng the RETURN key. Thi s caus es the 1 isti ng to be 
wr i tten to the terminal at whi ch the request was made. 

5. 4. 3.20 Srow Val ~ (SV) C anmand • 

The SV command evaluates a specified expression and displays the 
resul ts on the DXlO interacti ve terminal where the request was 
entered. The hexadecimal, decimal, and (if applicable) ASCII 
val~s of the inp,lt expression are displayed. The prompts and 
example resJ;X)nses for the command are as follows: 

<> SV 

SHOW VALUE 

EXPRESS 1m: > FF+> AS 

HEX: >000001 A4 DE CI Ml\L: 4 20 

(example 
responses) 

ASCII ~ •••• ~ 

In resJ;X)nse to the EXPRESSlm prompt, enter the expression 
requiring evaluation. If the expression is a hexadecimal number, 
it must be preceded by a > sign. If it is an ASCII expression, 
it must re delimited by apostroP'les, for example, ~expression~. 
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5.4.3.21 Trace (TR) Canmand. 

The TR command displays (on the 990/5 front panel indicators at a 
specified secondary station) the contents of a specified address. 
If the task is the TX5 operating system, the address is 
interpreted as an absolute address (that is, referenced to 
address 0 in the secondary station). The prompts and example 
resp:>nses for the command are as follows: 

<> TR 

RE M)TE TRA CE 
SECDNDARY I D: 1002 

TASK ID: >5F 
ADDRESS: >100 

(example 
res J;X>ns es ) 

The resp:>nses must conform to the fo11owi ng requi rements: 

* 

* 

SEmNMRY ID. Enter the network ID assigned to the 
remote SCI tas kin the desi red secondary station. 

TASK ID. Enter the hexadecimal number assigned to the 
t as kat the tim e of T X5 s ys t em ge ne r at ion, ,or take the 
def aul t (by pressi ng the RETURN key). If S is entered 
or the default is taken, the specified address is 
interpreted as absolute. 

* ADDRESS. Enter the address to be displayed. 
address is entered, the trace is removed. 

If no 
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5.4.3.22 Write CRU (WCRU) Canmand. 

The ~RU oommand wri tes as many as 16 data bi ts to a speci fied 
CRU register address. The prompts and example responses for the 
command are as follows: 

<> ~RU 

REIDTE WRITE CRU 
SECDNDARY ID: 

CRU BASE: 
V AL DE TO BE WRITTEN: 

NUMBER CF BITS (0 •• >F) : 

1002 
>200 
>A5A5 
(def aul t) 

(example 
responses) 

The resp:>nses must conform to the following requirements: 

* 

* 

SECDNDARY ID. Enter the network ID assigned to the 
remote SCI task in the desired secondary station. 

CRU BASE. Enter the CRU address to which the data is to 
be wri tten. 

* VALUE TO BE WRITTEN. Enter the integer val ue requi red 
to be wr i tten to the CRU address s peci fi ed • 

* NUMBER OF BITS (0 •• >F). Enter the number of bits to be 
written. This is a number from 0 to 15 (>F). The 
default is 0, which indicates 16 bits. 
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5.4.3.23 EXecute Tas k (XT) Canmand. 

The XT command executes a specified secondary task and may pass 
up to two parameters to the program. The prompts and example 
res p:>ns es for t he command are ---as follows: 

<> XT 

REM)TE EXECUTE TASK 
SECDNDARY ID: 1002 

TASK 1D: 010 
PARMI: 0 
PARM2: 0 

(example 
resp:>nses) 

The resp:>nses must conform to the following requirements: 

* 

* 

* 

SECDN~RY ID. Enter the network 1D assigned to the 
remote SCI task in the desired secondary station. 

TASK ID. Enter the hexadecimal number assigned to the 
tas k at the time of TX5 system generation. The def aul t 
is >10. 

PARMI and PARM2. The entries must be in the range of 0 
through 65535 and represent val ues to be passed to the 
program. One or both of them may be defaulted to zero 
by pressing the RETURN key. 
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5.4. 4 Remote SCI Error Reporti ng and Recovery 

Error messages associated with the remote SCI utility occur as a 
resul t of operator inp.lt· error or an unexpected communications or 
operating system condition. The following situations result in 
the generation of error messages: 

* 

* 
* 

Entering a command that has not been linked with the 
specified secondary operating system 

Ent er i ng i nco rrect num er i cal dat a 

Encountering an error in a resp:>nse 

* Encountering an incompatability when 
attempted 

execution is 

* 

* 

* 

* 

Encountering an error that occurred while the specified 
operation was rei ng executed 

Canm un i ca t ions er ro rs 

SVC errors in a specified secondary station 

Invalid key strokes by the operator 

Table 5-3 lists the errors by command group and specifies 
recommended remedi a1 action. 
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Table 5-3 Remote SCI Messages and Error Recovery 

Function and 
Message Text 

Meaning and 
P ro ba bl e C aus e 

Breakpoint Functions (AB,lDB): 

NO TSB FOR THAT TASK FOUND IN THE SE<DNDARY 

No tas k status block ('ISB) 
was found; the tas k s peci
fied is not installed in 
the s peci fi ed s econdar y 
station • 

BP FtNC1'ICN Nor INCLUDED IN THE SE<DNDARY 

Brea kpoi nt f unctions were 
not included when remote 
SCI was buil t for thi s 
secondary station. 

BREAKPOINT TABLE FULL IN SE<DNDARY 

At least four breakpoints 
are already assigned in 
t hi s s econ dar y stat i on • 

BREAKPOINT ALREADY SET 

Request was made to assi gn 
a brea kpoi nt where one is 
al ready set. 

UN I<N OWN B REA KP OI Nr ADORE SS 

The brea kpoi nt address 
request ed is i nval id. 
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Recovery 

Ens ur e that the t as k 
ID and secondary I D 
are entered correctly. 

Rerui Id remote SCI 
for this secondary 
station. 

Del et e at 1 east one 
brea kpoi nt in thi s 
s econ dar y stat ion. 

None requi red. 

Reenter brea kpoi nt 
request. 
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Table 5-3 Remote SCI Messages and Error Recovery (Continued) 

Function and 
Message Text 

Meaning and 
P ro ba bl e C aus e 

List Memory Functi'ons (Llo/'LSM): 

Recovery 

LM AND LSM FmcrICNS Nor INCLUDED IN SEOONDARY 

List memory f unctions were 
not incl uded when remote 
SCI was bu i 1 t for t hi s 
s econdar y st ation • 

NO TSB FOR THAT TASK FOUND IN THE SECDNDARY 

The tas k s peci fi ed is not 
installed in the specified 
secondary station. 

T as k Con t r 0 1 ~F un ct ions (XT /KT) : 

Reruild 
for thi s 
station. 

remote SCI 
secondary 

Ens ure that the t as k 
ID and s econdar y I D 
are entered correctly. 

XT AND KT FUNcrICNS Nor INCLUDED IN SECDNDARY 

The tas k control functions 
were not incl uded when 
SCI was buil t for this 
s econ dar y stat ion. 

XT OR KT SVC FAILURE IN THE SECDNDARY 

An erro r occurred when an 
SVC call was made in 
the secondary station to 
perf orm the request ed 
function • 

NO TSB FOR THAT TASK FOUND IN THE SE<DNDARY 
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The tas k s peci fi ed is not 
i ns t all ed in the s pe ci f i ed 
secondar y st ation • 
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Rerui ld 
for thi s 
station. 

remote SCI 
secondary 

C heck all entr i es for 
val idi ty and repeat 
the operation. 

Ens ure that the tas k 
ID and s econdar y I D 
are entered correctly. 
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Table 5-3 Remote SCI Messages and Error Recovery (Continued) 

Function and 
Message Text 

Meaning and 
P ro ba bl e C aus e 

ounp Workspace Function (OW): 

NO TSB FOR THAT TASK FOUND IN THE SEmNDARY 

The tas k s peci fi ed is not 
installed in the specified 
secondary station. 

DW FtNcrICN Nor INCLUDED IN THE SEmNDARY 

The speci fi ed ftmction was 
not incl uded when SCI was 
built for this secondary 
station • 

List B rea kpo i nt s Fun ct ion (ill): 

LB FtNCTICN NO!' INCLUDED IN THE SE<DNDARY 

The s pe ci f i ed fun ct ion was 
not incl uded when SCI was 
built for this secondary 
station. 

NO BP FOR THAT TASK IN SECDNOARY 

There are no breakpoints 
assi gned to the tas kID 
entered in the LB command. 

NO TSB FOR THAT TASK FOUND IN THE SEmNDARY 

The tas k s peci fi ed is not 
installed in the ppecified 
secondary station. 

NO BREAKPOINTS ASSIGlED IN THE SECDNDARY 

There are no breakpoints 
assi gned in the s peci fi ed 
second ar y st ati on • 
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Recovery 

Ensure that the task 
ID and secondary I D 
are entered correctly. 

RebJild 
for thi s 
station. 

RebJild 
for thi s 
station. 

remote SCI 
secondary 

remote SCI 
secondary 

Ensure that the task 
10 and s econdar y 10. 
are entered correctly. 

Ens ur e that the t as k 
10 and s econdar y I D 
are entered correctly. 

Check the secondary 
10 and try again. 
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Table 5-3 Remote SCI Messages and Error Recovery (Continued) 

Function and 
Message Text 

Meaning and 
P ro ba bi e C aus e 

Trace Memory Locati on (TR): 

NO TSB FOR THAT TASK FOUND IN THE SECDNDARY 

The tas k s peci fi ed is not 
i nst al1ed in the speci fi ed 
secondar y st ati on • 

TR FUNcrI<N Nor INCLUDED IN THE SEmNDARY 

The speci fi ed f unction was 
not included when SCI was 
built for this secondary 
station. 

Show S tat us of Tas ks (S'lS): 

NO TSB FOR THAT TASK FOUND IN THE SECDNDARY 

The tas k s peci fi ed is not 
installed in the speci fi ed 
secondar y st ati on • 

S'IS FtNcrI<N Nor INCLUDED IN THE SEmNDARY 
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The speci fi ed f unction was 
not inc1 uded when SCI was 
buil t for thi s secondary 
station. 
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Recovery 

Ensure that the task 
ID and secondary ID 
are entered correctly. 

Reb.li1d 
for thi s 
station. 

remote SCI 
secondar y 

Ens ur e that the t as k 
ID and secondary ID 
are entered correctly. 

Rerui1d 
for' this 
station. 

remote SCI 
secondary 
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Table 5-3 Remote SCI Messages and Error Recovery (Conti nued) 

Meani ng and Function and 
Message Text Probable Cause Recovery 

LtNO Functions (AL/RL): 

ASSICN LUNO SVC ERroR IN SECDNDARY 

An error occurred when an 
at tempt was made to assi gn 
the requested L UNO. 

RELEASE LtNO SVC ERroR IN SECDNDARY 

An error ocurred when an 
attempt was made to 
release the requested LtNO. 

Enter the AL command 
agai n af ter checki ng 
the L {NO. 

Enter the RL command 
agai n af ter checki ng 
the L (NO. 

LINO FUNcrICNS Nor INCLUDED IN THE SECDNDARY 

The s pe ci f i ed f un ct ion was 
not incl uded when SCI was 
built for this secondary 
st ati on • 

Ini ti al i ze D at e and Time (IDr): 

SVC ERROR IN SECDNDARY 

An error occurred when an 
attempt was made to set 
the date and time at the 
secondary station. 

lor FUNcrICN Nor INCLUDED IN THE SECDNDARY 

The speci fi ed function was 
not incl uded when SCI was 
built for this secondary 
station. 
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Reruild 
for thi s 
station. 

remote SCI 
secondary 

Check the secondary 
ID and try the I Dr 
command again. 

Reruild 
for thi s 
station. 

remote SCI 
secondary 
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Table 5-3 Remote SCI Messages and Error Recovery (Conti nued) 

Fun ct i on and 
Message Text 

Meani ng and 
P ro ba bl e C aus e 

I ns t all T as k F un ct i on ( IT) : 

ASSIGl LUNO ERroR 

An error occurred when an 
attempt was made to assign 
a L UNO to the speci fi ed 
DXIO file. 

OPEN LrnO ERroR 

An erro r occurred when an 
attempt was made to open 
the D XlO fil e speci fi ed by 
the user. 

READ FILE ERIDR 

An error occurred when an 
attempt was made to read 
the D XlO f i 1 e s pe ci f i ed by 
the user. 

Recovery 

Enter the IT oommand 
agai n af ter checki ng 
that the filename is 
correct and that it 
i s an 0 bj ect f i 1 e • 

Enter the IT oommand 
agai n af ter checki ng 
that the filename is 
correct. 

Enter the IT oommand 
agai n af ter checki ng 
that the filename is 
correct. 

INSTALL TASK FmcrICN Nor INCLUDED IN THE SECDNDARY 

The specified function was 
not i ncl uded w he n SCI was 
built for this secondary 
station • 

Rehlild 
for thi s 
station. 

remote SCI 
secondary 

INS TALL TASK ALREADY IN ProGRESS IN SECDNDARY 

The rem ot e SCI fun ct i on is 
in us e at sane other D XlO 
terminal. 

BAD OB JE cr FORMAT 
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The 0 bj ect fil e speci fi ed 
is not in the expected 
format. 

5-51 

Try agai n. 

Enter the IT oommand 
agai n af ter checki ng 
that the file is in 
DXlO obj ect format. 
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Table 5-3 Remote SCI Messages and Error Recovery (Continued) 

Meani ng and Fun ct i on and 
Message Text Probable.Cause Recovery 

NO TSB FOUND FOR THE TASK ID REo,JESTED 

No TSB exists to associ ate 
wi th the tas kID speci fi ed 
for i ns t all at i on • Onl Y 
one dynamic tas k can be 
i ns t all ed rem ot el y. 

Insure task >10 
i ncl uded in the 
s ys t em ge ne rat ion. 

is 
TX5 

SECDNMRY MEIDRY INS UFFICIENr TO INSTALL TASK 

The model 990/5 com!1lter 
memory is ins uf fi ci ent to 
load the r e que s t ed pro gr am • 

CHECKSUM ERROR IN TRANSMITTED OBJEcr RECDRD 

A redundancy 
error occurred 
s econdar y st ati on 

checks un 
in the 
during 

the processi ng of an 
obj ect record. 

SE<DNMRY TASK IS AcrIVE 

The task ID specified in 
IT command is still acti ve • 

UNSPECIFIED ERroR - TRY AG\IN 

An uni denti fi abl e error 
occurred. 
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Increase the size of 
the memory or reduce 
the program si ze • 

Try agai n. 

• 
Kill the tas k and 
retr y the IT function. 

The resp:>nses to the 
prompt s are J;X)s si bl y 
incorrect, that is, 
the secondary ID or 
tas k ID is val id rut 
not correct for the 
IT function. Check 
the entr i es and retr y. 
If the problem 
persists, rebJild the 
TX5 and download it. 

2270526-9701 
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Table 5-3 Remote SCI Messages and Error Recovery (Conti nued) 

Meani ng and Function and 
Message Text P rohab1 e C aus e Recovery 

Modi fy Memory Functions (MM/MSM): 

MM OR MSM FUNcrICN NO!' INCLUDED IN THE SErnNDARY 

The speci fi ed f unction was 
not included when SCI was 
built for this secondary 
station. 

NO TSB FOR THAT TASK FOUND IN THE SErnNDARY 

The tas k s peci fi ed is not 
i nst aIled in the speci fi ed 
secondar y st ation • 

WHAT DI D YOU ENl'ER? 

The key depressed at the 
i nteracti ve terminal can
not re interpreted by the 
MM/MSM command processor. 

INVALID VALUE INPOI' 

An inva1 id hexadecimal or 
decimal value was entered 
w hi 1 e at tempt i ng to modi f y 
a memory location. 

CANNer ASSI<N LUNO TO DEVICE 

An error occurred during 
an attempt to assign a 
L UNO to the i nteracti ve 
devi ce in use. 

CANNOI' OPEN LUNO TO DEVICE 
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An error occurred during 
an attempt to open the 
i nt er ac t i ve de vi ce in us e • 

5-53 

Rebli1d remote SCI for 
for this secondary 
station. 

Ensure that the task 
ID and s econdar y I D 
are entered correctly. 

Make the entry again. 
I f the pro bl ern recurs, 
do not re ent er the 
function or command at 
thi s terminal. 

Retr y again usi ng a 
val id val ue • 

Try agai n. If the 
error recurs, retry at 
another interacti ve 
terminal. 

Try again. If the 
error recurs, retry at 
another interacti ve 
terminal. 
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Table 5-3 Remote SCI Messages and Error Recovery (Continued) 

Fun ct i on and 
Message Text 

Meaning and 
P rohabl e C aus e 

DEVICE STATUS ERROR 

An error occurred during 
a read device status call 
by t he modi fy memory 
program • 

DEVICE CLEAR ERROR 

An error occurred during 
a clear screen call by the 
modi fy memory progr am. 

DEV ICE I NP or loUTP or E RID R (WR IT E) 

An error occurred during 
a call to wri te data to 
the interactive device in 
use. 

DEV ICE INP u.r. IOUTP or E RID R (REA D) 

An error occurred during 
a call to read data from 
the interacti ve devi ce in 
use. 
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Recovery 

Try again. If the 
error recurs, retr y at 
another interactive 
terminal. 

Try a ga in. I f the 
error recurs, retry at 
another interacti ve 
terminal. 

Try a ga in. I f the 
error recurs, retr y at 
another interactive 
terminal. 

Try again. If the 
error recurs retr y at 
another interacti ve 
terminal. 
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Table 5-3 Remote SCI Message.s and Error Recovery (Continued) 

Function and 
Message Text 

Meani ng and 
P ro ba bl e C aus e 

Read/Wri te CRU Fun'ctions (RCRU/W:RU): 

Recovery 

W:RU OR RCRU FUNcrIGl Nor INCLUDED IN THE SECDNDARY 

The specifi ed ftmction was 
not included when SCI was 
buil t for t hi s secondar y 
station. 

WRITE CRU ERroR 

An error occurred during 
an attempt to wri te the 
specified vallE to the CRU 
1 oca t ion in the s pe ci fi ed 
s econdar y st ati on • 

READ CRU ERroR 

An erro r occurred dur i n9 
an attempt to read a val ue 
f rom the CRU locati on in 
the speci fi ed secondar y 
station. 

CRU REGISTER D.Z\.TA IS (nnnn) 
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Thi sis a norm al ret urn 
when CRU read is requested. 
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Rehlild 
for thi s 
station. 

remote SCI 
secondary 

Check that the val ue , 
the CRU address, and 
the secondary I D are 

. correct and retr y. 

Check that the val ue , 
the CRU address, and 
the secondar y I D are 
correct and retry. 

Interpret the val ue 
(nnnn) as he xadecim al . 
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Table 5-3 Remote SCI Messages and Error Recovery (Continued) 

Fun ct i on and 
Message Text 

Meani ng and 
Probable C aus e 

Show Date and Time Function (SDr): 

SVC ERroR IN SE<X>NIl1\RY 

An erro r occur red in the 
specified secondary when 
the Get Date and T irne SVC 
call was made. 

sm FUNcrICN Nor INCLUDED IN THE SECDNDARY 

The speci fi ed function was 
not included when SCI was 
buil t for thi s secondar y 
station. 

Soow I np.l t/ Out pI t S tat us (SIS): 

SIS FtJNcrIQ\J Nor INCLUDED IN THE SECDNDARY 

The speci fi ed function was 
not incl uded when SCI was 
buil t for thi s secondar y 
st ation • 

LtNO Nor ASSIGlED IN THE SECDNDARY 

The LtNO speci fi ed in the 
request is not assi gned in 
the s peci fi ed secondary 
st ation • 
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Recovery 

Check the TX5 I ink 
map to ens ure that 
the TX5 I inki ng is 
correct. If requi red, 
regenerate the TX5 
s yst em and reI ink. 

Reb.lild 
for thi s 
station. 

Reb.lild 
for thi s 
station. 

remote SCI 
secondary 

remote SCI 
secondary 

Ensure that the LUNO 
entered was correct 
and retr y. 
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Appl icati ons U til i ti es 

Table 5-3 Remote SCI Messages and Error Recovery (Continued) 

Function and 
Message. Text 

Meaning and 
P ro ba bl e C aus e 

Network ID / Task ID Association: 

NID FtNCl'ICN Nor INCLUDED IN THE SECDNDARY 

The NI D function 
i ncl uded when 
built for this 
station • 

was not 
SCI was 

secondary 

NO NETIDRK TABLES FOUND IN SEmNDARY 

The remote SCI tas k is not 
able to access the network 
tables. 

Recovery 

Rehlild remote SCI for 
thi s secondar y st ati on. 

Rehlild the TX5 system 
and download. 

NID DA.TA FroM SECDNDARY REIDTE SCI IS INCDRREcr 
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The remote SCI tas k is 
ret ur n i ng e r rone 0 us dat a 
f rom the secondar y. 
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Retr y. If the pro bl ern 
persists rebuild the 
TX5 and download. 
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Table 5-3 Remote SCI Messages and. Error Recovery (Conti nued) 

Function and 
Message Text 

Meaning and 
Probable Cause 

Canmunications Interface Errors: 

INVALID SE<DNDARY ID 

The us er entered a secon
dary ID nlJOber that is 
not in the network. 

HOLC CDMMUNI CAT ICNS WRITE ERroR = 

This message is followed 
by a st at us code normall y 
returned in byte 1 of the 
SVC block when a write 
call is made. (See st at us 
byt e codes below.) 

HOLe CDMMUNlCATICNS mAD ERROR = 

Thi s message is followed 
by a status code normally 
ret urned in byt e 1 of the 
SVC block when a read 
call is made. (See st at us 
byt e codes below.) 

HOLC CDMMUNlCATICNS WAKE-UP ERROR = 

This message is followed 
by a status code normally 
ret urned in byte I of the 
SVC block when a request 
for acti va ti on s er vi ces 
call is made _ (See stat us 
byte codes below.) 
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Recovery 

Reenter the secondary 
I D and retr y_ 

Ens ure that the sec
ondar y I D val ue was 
entered correctly and 
retr y._ 

Ens ure that all in
formation was entered 
correctly and retr y. 
I f the s econdar y 
st ati on fail ed dur i ng 
the remote SCI 
ses s i on , t hi s er r 0 r 
error will eventually 
recur _ 

Ens ure t hat all in
formation was entered 
correctly and retr y_ 
If the problem per
s i st s, the ac t i va t i on 
s er vi ces que ue may be 
full. The communi ca
tions system must be 
r e ru i 1 t to enl ar ge 
the si ze of the queue_ 

2270526-9701 
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Table 5-3 Remote SCI Messag.es and Error Recovery (Continued) 

Status Byte Codes Returned by Canmunications Interface Errors: 

I = 
2 = 
3 = 
4 = 
5 = 

6 = 
7 = 
8 = 
9 = 
A = 

Fun ct i on not im pI em ent ed • 
Illegal I/O op:::ode. 
Inval i d sour ce I D. 
No inplt message queued for caller (read calls). 
No Cuffers available in the system to queue the 
caller~ s outy;ut message , activation servi ces 
requests, or download requests. 
Canmunications system not acti ve. 
(Not ret urned ) • 
Undefined destination ID. 
Outplt ruff er length too large. 
Dest i nati on s peci fi ed by dest i nati on I D is i n
operati ve • Thi s error code is al so ret urned if 
a Cbwnload is in progress to the secondary 
ad dr es sed by a call er task. 

B = No buffers available in the channel to queue 
the caller~ S outp.lt message. 

The status byte codes listed aoove are SVC >4 D errors. They can 
also be displayed under remote SCI by entering the oommand ERRS 
( s ee par a gr a ph 5. 4. 3. 5) • 
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5.5 STATISTICS PACKAGE 

The statistics utility collects data and allows the user to view 
the condi tion of the oommunications system. Certain memory areas 
in the FCCC and the mai nf rame are us ed to store stati sti cal dat a. 
The data stored is reset at communications system warm-start time 
or at any time desi red by the operator. It is possi hIe to 
accum ul at e st at i st i cal inf orm ati on f or any per i od of time 
desi red. The pur pes e of the pac kage is to pro vi de dat a for 
efficient network management, such as load distrihltion. The 
ease of operation of the software makes it simple to determine 
whether any changes in the network configuration have affected 
network performance posi ti vel y or negati vel y. 

The st ati sti cal dat a accum ul at ed i ncl udes the followi ng i terns: 

* Total mess ages, i l'lPlt and output 

* Message lengths, i nPlt and output 

* Buff er dat a: 

Buffer count 

Buffers available and/or allocated 

* Que ue dat a: 

Que ue e ntr i es avai I abl e 

Que ue entr ies us ed 

Que ue full counts 

* Res et and retr ansmi t counts: 

Global (all st ati ons) 

By st ation 

* Not ready- to- recei ve state counts: 

Global (all st ati ons ) 

By station 
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* Link-level statistics: 

Message counts, i nplt and output 

Num ber of J:X>ll s sent 

Num her of res p::>ns es rece i ved 

Number of line errors 

Nun ber of time- outs 

Num ber of retr ansmi ts 

Number of times offline 

Nunber of message sequence errors 

Number of res ets 

* Message throughput information 

* Warm- st ar t tim e 

The statistics p:lckage ftmctions are activated via SCI using the 
command S TATS. The menu incl udes a nun ber of two- char acter 
commands that can be entered to select the statistics function 
desi red. When the statisti cs function is acti vated, it allows 
selection of the destination of the statistical data, that is, a 
file or the VDr. If a file is selected, it can be viewed using 
the Srow File (SF) command. Four major types of operation are 
available via the STATS command: 

* Networ k st ati sti cs accum ul ati on 

* Stat i on stat i s tics ac cum ul at i on 

* Line stati sti cs accum ul ation 

* Network testing using artificial data 
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The stati sti cs menu is as follows: 

STATISTICS AVAILABLE : 

NETw:JRK: STAT ICN : 

NETw:JRK STATtS -NS STATtS CF A STATICN -SS 
NETIDRK TRAFFIC -NT MESSAGE TOl'ALS -SM 
STATUS CF BUFFERS I -NB ERroRS REPORl'ED -SE 
MESSAGE TOl'ALS -NM STATICN RESET -SR 
STATtS CF OJEUES -NQ 
ERroRS REPORTED -NE 
NETIDRK RESET -NR 

LINE : Am'IFICIAL DATA: 

LINE STATUS -LL EClIO MESSAGE -AE 
STATICN STATUS -LS REPLY TO MESSAGE -AR 
LINE RESET -LR DROP MESSAGE -AD 

ENrER Q TO RETURN TO SCI 

ENrER REOOEST:_ (Enter two-character command from a1x>ve list) 

The desired statistics 
appropriate two-character 
prompt. The followi ng 
command. 

5. 5.1 Netwo r k Stati sti cs 

function is sel ected 
mnemoni c af ter the 

par agr aphs des cr i be 

5.5.1.1 Network Status (NS) C anm and • 

by enteri ng the 
ENrER RE(PEST 

each statistics 

The NS command can be used to srow the following information: 

* 
* 
* 
* 

* 

The number of lines enabled in the network 

The number of secondary stations attached to each line 

The status of each secondary station 

The line address and destination (DID) of each secondary 
station 

The current time 

* The time the camm uni cations p:1c kage was i ni ti al i zed or 
reset 
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To display the status of the network, enter NS in response to the 
ENrER RECUEST prompt. The statistics package responds by 
requesting a listing access name, as follows: 

NETl"DRK STATtS 
LISTING ACCESS NAME: STOI 

S'ID1 is an example response 
re];X) rt . is then wr i tten to 
f ollowi ng format: I 

to this prompt. The statistics 
the 1isti ng access name in the 

=== HOLC NETIDRK STATtE 

NUMBER CF LINES = nn 
NUMBER CF SE<DNDARY STATICNS = nnn 

DEVICE NAME 

CMxx 

CMyy 

LINE/STATICN STATt5 

# CF ATTA<liED 
SECONDARIES 

15 

20 

LINE 
ADDRE SS ,ID I D 
-----------

>nn / nnnn 
/ nnnn 
/ nnnn 
/ nnnn 
/ nnnn 

>nn / nnnn 
/ nnnn . . 

>nn / nnnn 
/ nnnnn 

SECONDARY 
STATtS 

ON 

OFF 

ON 

CLOCK TIMES: WARM STARr: MM/DD/HH:MM:SS CURRENr: MM/DD/HH:MM:SS 

The report may extend over more than one screen. The vor scroll 
functions (F1 and F2) can be used to view the entire re];X)rt. 
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5.5.1.2 Network Traffic (N!') Canmand. 

The NT command can be used to display the following information: 

* The tot al nurn be r of buff ers available to the 
comm un i ca t ions p:lc ka ge 

* The n urn be r of ru f f er sin us e 

* The percentage of the total mffers still available for 
use 

* The number of rec~ived messages queued at each software 
level 

* The number of messages for transmission queued at each 
5 of tw are level 

* The nunber of messages received and transmitted as a 
f uncti on of mess age si ze 

* The number of times each queue was full and an attempt 
was made to process an addi tional message (overflow) 

* The current time 

* The time the communications p:lckage was initialized or 
reset 

To display traffic status, enter NT in resp:>nse to the 
ENl'ER RECOEST prompt. The statistics J;Bckage resp:>nds wi th the 
followi ng di spl ay: 

STATUS CF TRAFFIC, NETw:lRK 
LISTING ACCESS NAME: S'.OO1 

s'IOl is an example res};X>nse to the prompt. The traffi c re};X>rt is 
then wri tten to the vor in the following format: 
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HOLC NETmRK TRAFFIC INFORMATI(l\J === 

B UFFE R): Tar AL = * * * 
CUE UE LE NS: omp ur 

L4 = 
L3 = 
L2 = 

MESSAGES: 

L2 = 
L3 = 

A/S = 

1 - 16 BYTES 
1 7 32 
33 - 64 
65 - 128 

129 256 
>256 

SUM 

ALLOCATED = *** % AVAILABLE = **. ** 
INPur <NEW LOW: OUTPur INPur 

L4= L2 = 
L3= L3 = 
L2 = A/S = 

OUTPtJr INPur 
= = 
= = 
= = 
= = 
= = 
= = 

= = 

TarAL RESETS = ***** TarAL RETRAN;MISS I(l\JS = **** 
CLOCK TIMES: WARM STARr: MM/DD/HH:MM:SS CURRENI': MM/DD/HH:MM:SS 
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5.5.1.3 Network Blffers (NB) Canmand. 

The NB command can be used to di splay the followi ng information: 

* The number of ruff ers avail abl e 

* The percentage of ruffers available 

* The number of ruffers allocated 

* The per ce nt age of blf f ers all ocat ed 

* The maximum blffer si ze 

* The current time 

* The tim e the comm un i ca t ion s p:l c ka ge was i ni ti al i zed 0 r 
reset 

To display the status of the network buffers, enter NB in 
res};X)nse to the ENl'ER RE(JJEST prompt. The statistics package 
res };X)nds wi th the followi ng di spl ay: 

STATUS CF BUFFER>, NETIDRK 
LIS TING ACCESS NAME: STOI 

S'IOI is an exam pI e res };X)ns e to t he prompt. The buff er stat us is 
the n w r itt en to t he V Dr in the foIl owi ng form at : 

HOLC NETIDRK BUFFER> STATtE === 

TDrAL BUFFER:) = **** 
B UFFE R:> ALLOCATED = **** 
BUFFER:) AVAILABLE = **** 

% BUFFER:> ALLOCATED = **. ** 
% BUFFER:> AVAILABLE = **. ** 
MAXImM BUFFER SIZE = *** BYTES 

CLOCK TIMES: WARM STARr :MM/DD/HH:MM:SS 
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CURRE Nl' : MM/D D /HH : MM: S S 

2270526-9701 



~p1 icati ons U til i ti.es 

5.5.1.4 Network Queues (NQ) Canmand. 

The NQ command can be used to display the following information: 

* The length of each out:pJt queue 

* The length of each inp.tt queue 

* The number of times each queue was full and an attempt 
was made to process another message 

* The current time 

* The time the oomrn uni cati ons package was i ni ti a1 i zed or 
reset 

To display queue data, enter NQ in resp'nseto the ENl'ER RE<.lJEST 
prompt. The statistics p:ickage resp:>nds as follows: 

S TAT US CF <.lJE UE S , NE TID RK 
LISTING ACCESS NAME: ST01 

S'lOl is an example response to the prompt. The queue status is 
then written to the VDI' in the following fo'rmat: 

--- HOLC NETl()RK CUEUES STATtE ---

OJE UE LE NS: OUTP ur 

L4 = 
L3 = 
L2 = 

L2 = 
L3 = 

A/S = 

INPur CWEWLOW: 

IA = 
L3 = 
L2 = 

OUTPur 

L2 = 
L3 = 

A/S = 

INPur 

CLOCK TIMES: WARM S TARl': MM/DD/HH:MM:SS CURRENI': MM/DD/HH:MM:SS 
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5 • 5.1 • 5 Netwo r k Er ro rs (NE) C anm and. 

The NE command can be used to display thefollow~ng information: 

* The total number of reset commands that have been issued 
because of secondary station error condi tions 

* The total number of times that messages were queued 
transmission more than once 

* The current time 

for 

* The time the romm uni cations package was i ni ti al i zed or 
reset 

To display error information, enter NE in resp:>nse to the 
ENrER RE~EST prompt. The statistics p:ickage resp:>nds wi th the 
followi ng di spl ay: 

ERroRS lEPORTED, NETWJRK 
LIS TING ACCESS NAME: STOl 

S'lOl is an example resp:>nse to the prompt. The error statistics 
are then wr i tten to the vor in the followi ng format: 

HOLC NETWJRK ERroR INFORMATICN 

TOl'AL RESETS = **** TOl'AL RETRANSMISSICNS = **** 

CLOCK TIMES : WARM STAR!' :MM/DD/HH:MM:SS CURRENI' :MM/DD/HH:MM:SS 
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5.5.1.6 Nunber of Network Messages (NM) C anm and • 

The NM command can be used to display the following information: 

* The nunber of out:p.1 t messages, grouped by si ze 

* The nunber of inp.lt mess ages, grouped by si ze 

* The total nLUnbers of inp.1t and output messages 

* The current time 

* The time the oommuni cations p:lckage was i ni ti a1 i zed or 
reset 

To display network message statistics, enter NM in resIX'nse to 
the ENI'ER REQJEST prompt. The statistics p:lckage resIX'nds wi th 
t he fol~owi ng di spl ay: 

NUMBER CF l£SSAGES, NETWJRK 
LIS TING ACCESS NAME: ST01 

S'lU1 is an example resIX'nse to the prompt. The message 
statistics are then written to the VDl' in the following format: 

HOLC NETWJRK MESSAGE INFORMATICN === 

MESSAGES: OUTPUl' INPUl' 
1 16 BYTES = = 
17 - 32 BYTES = = 
33 - 64 BYTES = = 
65 128 BYTES = = 
129- 256 BYTES = = 
>256 BYTES = = 
-------- ------------ ----------------
SUM = = 

CLOCK TIMES: WARM STARI':MM/DD/HH:MM:SS CURRENI' :MM/DD/HH: MM:SS 
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5.5.1.7 Network Restart (NR) C anm and • 

The NR command can be used to reset all network, station and line 
stastistical counters to zero. Warm-start time is reset to the 
current time and statistical counting is restarted. To activate 
the network restart function, enter NR in resp:>nse to the 
ENrER REOlEST command. 

5. 5.2 Station S tati sti cs 

5. 5.2.1 Stat us of a S tati on (SS) Canmand. 

The SS command can be used to display the following station 
i nf ormati on: 

* Cur rent stat ions t at us 

* The total nunber of inPlt messages, grouped by si ze 

* The total nunber of out:p1t messages, grouped by si ze 

* The total nunber of res et comm ands issued 

* The total nunber of retr ansmissi ons attempted 

* The total nunber of times the station or channel was not 
ready to recei ve 

* The current time 

* The time the communications package was initialized or 
reset 

To display station status, enter SS in res J;X>ns e to the 
E NrE R RE OlE S T prom pt • The st at i st i cs pac ka ge res p:>nds wi th the 
f ollowi ng di spl ay: 

STATUS CF A SEOONIl.l\RY STAT ICN 
S TAT I CN I D ( 01 0 0 -9 999): 01 0 0 
LISTING ACCESS NAME: • STAT IS TICS • STA0100 

The resp:>nses to the prompts are examples of a station ID and a, 
listing filename, respectively. Station status statistics are 
then wri tten to the file in the following format: 
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*** HDLC STAT ICN STATU:; *** 
STAT ICN ID = NNNN 

CURRENI' STATE CF STATICN (ON/OFF) = 

MESSAGES: OUTPur INPur 
1 16 BYTES = = 
17 - 32 BYTES = = 
33 - 64 BYTES = = 
65 - 128 BYTES = = 
129- 256 BYTES = = 
>256 BYTES = = 
-------- ---------- ------------

SUM = = 

TorAL RESETS = **** TorAL RETRAN:) MISS ICNS = **** 
TIMES STATICN, OR CHANNEL, WAS Nor READY TO RECEIVE = **** 

CLOCK TIMES: WARM STARr :MM/DD/HH:MM:SS CURRE Nl' : MM/D D /HH : MM: S S 
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5.5.2.2 Station Errors Rep:>rted (SE) C anm and • 

The SE oommand can be used to display the following information: 

* The tot al nun be r,. __ of tim es the st at ion was res et 

* The total nunber of retransmission attempts 

* The total nunber of times the station, or channel, was 
not ready to recei ve 

* The current time 

* The time the communi cations p:ic kage was i ni ti al i zed or 
reset 

To display the station errors report, enter SE in resp:>nse to the 
ENI'ER COMMAND prompt. The stati sti cs p:ic kage res p:>n~s wi th the 
f ollowi ng di sp1 ay: 

ERRORS R!:PORTED, STATleN 

S TAT leN ID (0100-9999): 0200 
LIS TING ACCESS NAME: S'ro2 

The examp1 e res p::>ns es to the prompts soow a stati on I D and the 
vor designated to receive the error report. The error report is 
di sp1 ayed in the fo11owi ng form at: 

*** HOLe S TAT leN ERroRS *** 
STATleN ID = NNNN 

TarAL RESETS = **** TarAL RETRAR;MISSICNS = **** 

TIMES STATICN, OR CHANNEL, WAS NO!' READY TO RECEIVE = **** 

CLOCK TIMES: WARM STAR!' :MM/DD/HH: MM: SS CURREN!' :MM/DD/HH:MM:SS 
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5.5.2.3 Station Message Totals (SM) Canmand. 

The SM command can be used to display the following information: 

* Station I D 

* The number of in}?Jt messages, grouped by si ze 

* The number of out:fA.1t messages, grouped by si ze 

* The current time 

* The time the communications package was initialized or 
reset 

To display station message statistics, enter SM in response to 
the ENrER RECUEST prompt. The statistics p:ickage responds wi th 
the followi.ng display: 

MESSAGE TorALS, STATICN 
STAT ICN ID (0100-9999): 0340 
LISTING ACCESS NAME: STll 

The example responses to the prompts srow a station ID and the 
VDr designated to receive the report. The statistics are then 
displayed in the following format: 

*** HDL C STAT Irn MESSAGE I NFORMA T I rn *** 
STAT Irn ID = NNNN 

MESSAGES: OUTPur INPur 
1 16 BYTES = = 
17 - 32 BYTES = = 
33 - 64 BYTES = = 
65 - 128 BYTES = = 
129- 256 BYTES = = 
>256 BYTES = = 
-------- ------------ ----------------

SUM = = 

CLOCK TIMES: WARM STAR!' :MM/DD/HH: MM: SS CURRENr :MM/DD/HH: MM:SS 
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5.5.2.4 Station Reset (SR) Canmand. 

The SR command can be used to reset all statistics counters 
associated with a specified station. Counting resunes from zero. 
To reset a station in this way, enter SR in resp:>nse to the 
ENrER REOOEST prompt. The stati sti cs };Bc kage res p:>nds wi th the 
f 01 1 owi ng di spl ay: 

RESET STATICN 
S TAT I CN I D ( 01 00 -9 999): 01 0 0 

The res p:>ns e to the prompt is an example of a station ID. The 
station counters are then reset as indicated aoove. 

5. 5.3 Line S tati sti cs 

5. 5. 3 • 1 Line Stat us (LL) C anm and. 

The LL oommand can be used to display the following information: 

* The number of recei ved messages 

* The number of transmi tted messages 

* The number of p:>ll s 

* The number of res p:>nses to thos e polls 

* The number of line errors by category 

* The number of stations attached to the line 

* The current time 

* The time the oomm uni cati ons package was i ni ti al i zed or 
reset 

To display line status, enter LL in resp:>nse to the ENrER RECUEST 
prompt. The statistics package resp:>nds with the following 
di spl ay: 

STATU:; CF A LINE 
FCCC DEV ICE NAME (CMXX): (MOl 

LISTING ACCESS NAME: STOI 

The example resp:>nses to the prompts show a communications devi ce 
name and the VDr desi gnated to recei ve the report. The line 
status is displayed in the following format: 
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HOLC LINE INFORMAT IOO === 

FCCC DEVICE NAME = (MOl 

MESSAGES: OUT = **** IN = **** 
RESPCNSES = **** POLLS: = **** 

LINE ERIDRS : 
------------

TIME OUTS = ***** 
RETRANSMISS leNS = ***** 
RESETS = ***** 

MESSAGE SE(lJENCE ERRORS = ***** 
OFF LINE mONT = ***** 
INPur ERIDRS = ***** 
OUTPur ERRORS = ***** 

NUMBER CF MJLTIPOINT STATIOOS ATTACEED = ** 

CLOCK TIMES: WARM STAR!' :MM/DD/HH:MM:SS CURRENI' :MM/DD/HH: MM:SS 

5.5.3.2 Status of a Station at Line Level (IS) Canmand. 

The LS command can be us ed to di spl ay the followi ng station 
i nf ormati on: 

* The total ntlll ber of messages recei ved from that station 

* The total number of messages transmi tted to that station 

* The total nunber of p:>ll s tr ansmi tted to that station 

* The total number of res p:>ns es to tmse p:>ll s recei ved 
from that station 

* The total nunber of errors detected by category 

* The time del ay between polls speci fi ed for that station 

* The current time 

* The tim e the cemm un i ca t ion s I;Bc ka ge was i ni ti al i zed 0 r 
reset 

To diplay station status at line level, enter LS in res~nse to 
the ENl'ER RE(lJEST prompt. The statistics I;Bckage res~nds wi th 
the followi ng di spl ay: 

STATUS CF A STATICN, LINE LEVEL INFORMATICN 
STAT IOO ID (0100-9999): 0100 

LISTING ACCESS NAME: STOI 
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The example restnnses to the prompts show a station ID and the 
VOl' designated to receive the report. The report is displayed in 
the follow format: 

--- HOI. CLINE :(NFORMAT ICN === 

FCCC DEVICE NAME = (MOl 

MESSAGES: OUT = **** 
POLLS: = **** 

LINE ERroRS : 
----------_ ..... -

TIME OUTS 

STAT ICN ID = NNNN 

IN = **** 
RESPCNSES = **** 

= ***** 
RETRAN:) MISS ICNS = ***** 
RESETS = ***** 

MESSAGE SE(UENCE ERroRS = ***** 
OFF LINE mUNT = ***** 
INPUI' ERroRS = ***** 
OUTP ill' E RID RS = ***** 

DROP ADDRE SS = NN 

TIME IELAY BETWEEN POLLS: = ***. *** SEo)NOO 

CLOCK TIMES: WARM STARI':MM/DD/HH:MM:SS CURRENr :MM/DD/HH:MM:SS 

5.5.3.3 Line/S tation Reset (LR) Canmand. 

The LR command can be used to reset the statistical oounters 
pertaining to a station or to all stations on a line. To use 
this function, enter LR in restnnse to the ENrER RE(UEST prompt. 
The statistics p:lckage restnnds with the following display: 

RESET LINE 
FCCC DEVICE NAME (CMXX): 0 

S TAT I CN I D ( 01 00 -9 999): 0 I 00 

The resIX>nses to the prompts are examples of a secondary station 
IO and the oorresIX>nding FCCC channel. To reset the oounters for 
a single station, enter its ID in resp::>nse to the 
ENrER STATICN ID prompt. To reset the counters for all stations. 
on the line specified in resIX>nse to the first prompt, default 
through the second prompt. Resetting any or all of the line 
counts has no effect at all on the network or station statistics. 
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5. 5. 4 Ar t i f i ci a1 0 at a 

The HOLC package includes the ability to specify and generate 
messages for testing the network in oonjunction with the 
statistics-gathering functions. This facility is termed 
artifical data and is available only for use wi th TX5 stations. 

To use the artifici al data task, implement the following: 

1. Include remote SCI in the secondary station during 
system generation and network generation 

2. Incl ude the install task ( IT) function as p3rt of the 
remote SCI 

3. Incl ude the kill tas k (KT) function as part of the 
remote SCI 

4. Assi gn a netwo rk ID to task >10 in the TX5 during 
network generation 

5. Install the artifici al data program in the TX5 using 
r emot e SCI IT and KT ftmcti ons 

6. EXecute· task >10 after it is installed 

To load the program into the TX5 secondary station, use the 
f ollowi ng procedure: 

1. Ent er REM) CI at a D XIO pr imar y term inal • 

2. Enter IT af ter the <> prompt. 
f ollowi ng di spl ay: 

Thi s res ul ts in the 

<> IT 

REIDTE INSTALL TASK 

SECDNDARY I D: 0200 
OB JE cr FILE NA ME: • INOO CD MM. TXOB J. ARl'I}\T 

TASK ID: 010 
PRIORITY: 3 

PRIVELEGED: N 

Enter res p:>ns es to t he prompts as follows: 

(e xample 
res p::>ns es ) 

a. SEmNDARY ID. The network ID assigned to the 
secondary station during network generation. 

b. <l3 JE cr FILENAME. 
artificial data 
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thi s fi 1 e is • IN1l3 CDMM. CJ3 JE cr. ARI' mT. 

c. TAS KID. Thi s m us t be >1 O. A network ID also 
must have been assi gned during network 
generation. 

d • PRIORITY. 
through 3. 

This value must be in the range of 1 
A hi gher val ue increas es throughput. 

e. PRIV ILE GE D. 
pr i viI eged • 

Answer NO, this task is not 

3. After the task is installed, it must be executed using 
the remote SCI oommand XT as follows: 

<> XT 

REMJTE EXECUTE TASK 
SECDNDARY ID: 0200 

TASK ID: >10 
PARM 1: 0 
PARM 2: 0 

(e xam pI e res };X)ns es ) 

Enter resp:>nses to the above prompts as follows: 

a. SECDNDARY ID. Enter the network ID. of the 
s econdar y st ati on • 

b. TASK ID. Enter the I D of the task just 
installed • 

c. PARM 1 and PARM 2. Take the def aul ts for thes e 
prompts. 

When the task is installed and executed in the secondary station, 
the ar ti fi ci al dat a progr am is ready to process dat a. 

To send a message to the secondary station enter AE, AR, or AD in 
res};X)nse to the ENrER REQJEST prompt (on the statistics menu). 
The following display appears in resp:>nse to any of the three 
commands: 

STAT I CN I D ( 01 00 -9 999): 022 0 
TASK I D ( 01 00 -9 999): 022 5 

MESSAGE COUNT (20 - 50): 50 
MESSAGE LENGI'H (1 - 256): 100 

TASK PRIORITY: 1 
USE AcrIVATICN SEWICES?: NO 

LIS TING ACCESS NAME: LPO 2 

(example 
res p:>ns es ) 

Enter resp:>nses to the above prompts as follows: 

* STATICN ID. Enter the network ID of the TX5 station. 
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* TASK ID. Enter the network ID of the TX5 task >10. 

* MESSAGE CDUNT. Enter the numrer of messages to be sent. 
This must be in the range of 20 through 50. 

* MESSAGE LENGrH. Enter the length of the message in 
byt es (e xcI udi ng over head) • 

* TASK PRIORITY. Enter 1 through 3, depending on the 
pr i ori ty requi red. 3 is the 0 XlO def aul t. 

* USE ACl'IVATICN SERVICES. Enter YES or NO to indicate 
whether activation services are required at the 
secondary station. 

* LISTING ACCESS NAME. Enter the device or file that is 
to recei ve the res ul ts of the ar ti fi ci al dat a test. 

If the command AE (Echo Message) was entered, the specified 
nunrer of messages, each of the specified length, is sent to the 
secondary station and echoed back to the primary station. If the 
command AR (Reply to Message) was entered, the specified nunrer 
of messages, each of the specified length, is sent to the 
secondary station. The secondary station then sends back a one
byte acknowledgement. If the command AD (0 rop Message) was 
ent ered, t h speci fi ed n urn rer of mess ages, each of the s peci fi ed 
length, is sent. No reply is sent back to the primary station. 

Up:>n completion of the test a report in the following format is 
sent to the device or file specified as the listing access name: 

HOLC MESSAGE TRANSFER INFORMATICN === 

SECDNDARY STATICN ID = NNNN TEST DURATI(]\J = **** SECDNIS 

SEND (l)UNT /LENGrH = *** /* ** REP LY COUNT /LENGrH = *** /* ** 

MESSAGE OUl'PtJr RATE = **. ** MESSAGES;:SECDND 

MESSAGE RESPCNSE TIMES, IN SECDN1l3, AS MEASURED AT THE SENDING TASK: 

MEAN = **. ** IDDAL = **. ** 

MAXIMJM = **. ** MINIMUM = **. ** 

LINE SEW ICE TIME/MESSAGE = **. ** SECDNIE 

LINE ur IL IZ M' leN TIME = ***. ** SECDNIE 

WA IT TIME: /ME SS AGE = **. ** SECDNIS 

CLOCK TlME:S - STARr: l4M/DD/HH:MM:SS FINISH: MM/DD/HH:Mf\1:SS 
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The following parameters appear in the report: 

* SECDNDARY STATICN ID. This is the station ID entered at 
the star t of the t es t • 

* TEST DURAT ICN. Thi s is the num ber of seconds that 
elap;ed from the start to the end of the transmission. 

* SEND CDUNT/LENGI'H. This is the count of the number of 
mes sages sent and t he I engt h of tros e m es sages. For 
correct station operation, these numbers srould be the 
same as trose entered in resJ;X)nse to the MESSAGE CDUNT 
and MESSAGE LENGI'H prompts when the artifici al data test 
was acti vated • 

* REPLY CO UNT/LENGI'H. This is the number of replies 
received from the secondary station and the length of 
trose replies. For correct operation, these should be 
as follows: 

AE command. The REPLY COUNT /LENGI'H is the same as 
the SEND CDUNT/LENGI'H. 

AR command. The reply length is one. 
count is the same as the send count. 

The reply 

AD command. Both the reply length and the reply 
count are zero. 

* MESSAGE OtJrPUI' RATE. This is the average number of 
mesages sent each second by the primary station. 

* MEAN. Thi s is the average res J;X)ns e time for all 
messages. 

* M:>DAL. This is the most frequently occurring res:fX)nse 
time during the test. If any single resJ;X)nse exceeds 20 
seconds, the test terminates and an error message is 
di spl ayed • 

* MAXIKJM and MINIMUM. These are the longest and the 
shortest res J;X)ns e times ohs er ved dur i ng the test, t aki ng 
into account that the system clock has an accuracy of 
onl y +1 second. 

* LINE SERVICE TIME/MESSAGE. This is the line time 
requi red to tr ansm ita s i ngl e mess age, i ncl udi ng the 
over head of 15 byt es • 

* LINE ur n.. IZ M ICN TIME. Thi sis the tot a1 anount of time 
requi red to transmit the specified number of messages. 

* w-\ IT TIME /ME SS AGE • Thi sis a 
time a message spends in 
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transmission. In the DXlO, it is the time spent in 
moving data from the user task buffer to the 
communications buffer, servicing the message at each 
software level, and queuing it down to the line level. 
It is dependent on the existing DXlO workload. 

* CLOCK TIMES. These are the times that the test 
completed (FINISH) and the time the communication 
package was initialized or reset (WARM-START). 

5.6 ACTIVATE/DEACTIVATE UTILITIES 

Activate and deactivate utilities are available to take a 
secondary station offline or bring one online. To activate a 
station, enter the SCI command ACT at a primary station terminal 
and identify the station to be activated by its network ID, as 
shown in the following example: 

[ ] ACT 
ACTIVATE A STATION 

STATION NUMBER: <network ID> 

After the station has been identified, it is polled during the 
next polling sequence. If the station. is operational, it 
responds to the polls sent to it by the primary station. If it 
is not operational, it cannot respond to the polls sent. In this 
case, the primary station polling time-out expires and an error 
message is written to the system log indicating that the station 
is down. Activating a station is a primary station process only. 
If the specified secondary station is down after the ACT command 
is entered, it may indicate that the station requires 
downloading. 

To deactivate a station, enter the SCI command DEACT at a primary 
station terminal and identify the station to be deactivated by 
its network 10, as shown in the following example: 

[ ] DEACT 
DEACTIVATE A STATION 

STATION NUMBER: <network ID> 

The deactivated station is now omitted from the primary station 
polling sequence. It is placed in the disconnect mode, and 
polling cannot resume until the station is reactivated by the ACT 
command. A download operation cannot be started to a station in 
the deactivated state. To start a download operation, execute 
the ACT command first and then the DOWNLOAD command (see 
paragraph 5.3). 
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Appendix A 

Error Messages 

A.l GENERAL 

This appendix describes the error messages written to the system 
log during activation and operation of the network. Error 
messages may be encountered at each software level in the 
communications package. Error messages may also be encountered 
when the communications warm start program is executed. Each of 
the error messages are described separately in the following 
paragraphs. 

Error messages that occur when executing the applications 
utilities are described in Section 5. Status codes and error 
messages returned to applications programs are described in 
Section 4. 

All error messages written to the system log begin with the 
common COMM ERROR (CC) format, where (CC) is a two-character level 
or function identifier. The two-character code that is printed 
with each message identifies the following: 

Error 
Code Meaning 

WT Error enc ou n te red in communications warm start 
program 

UL Error encounte red in upper-level software 

PK Error enc ou n te red in packet-level software 

LC Error encountered in data link software 

AS Error enc ou n te red in activation services 
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A.l.l Warm Start Program Errors 

The warm start program reports error conditions using the 
following format: 

COMM ERROR (WT) = NNNN CE.GG.CC.AD.LU 

or 

COMM ERROR (WT) = NNNN 2B.BE.OO.OO.OO 

where: 

NNNN is the packet address of the packet affected by the 
error (for use by analysts only). 

CE is the error code returned on the supervisor call 
(SVC) made (to the FCCC) to send the logical channel 
indicator (LCI) assignment message. 

BE is the error code returned if the warm start task is 
unable to bid the download task. The value 2B 
indicates that this error is a bid task SVC,error. 

GG is the virtual channel group number. 

CC is the logical channel number. GG and CC together are 
the LCI. 

AD is the physical (or switch) address of the affected 
secondary station. 

LU is the LUNO assigned to the secondary station~s line. 
This value defines the actual line (line 1, line 2, 
etc.) to which the secondary station is attached. 
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A.I.2 Upper-Level Errors 

The upper-level software reports errors in the following format. 
Upper-level errors are those errors not inclQded in the other 
error reports. 

COMM ERROR(UL) = EE.GG.CC.DS.SR 

where: 

EE is the error code. These error codes are 
returned to calling tasks when an error occurs. 
error codes are as follows: 

Error 
Code 

00 
01 
02 
03 
04 
05 
06 
07 
08 

Meaning 

Request complete 
Invalid destination 10 (DID ) 
Queue congestion (temporary condition) 
Session already exists for this caller 
No session blocks available 
No buffers available 
Invalid user data message length 
Unable to accept write or read calls 
Invalid I/O opcode in caller~s physical 
record block (PRB) 

GG is the virtual channel group number. 

also 
The 

CC is the logical channel number. GG and CC indicate the 
permanent virtual channel (PVC) affected. 

OS is the destination 10 (DID) number. 

SR is the request code, where this value has the 
following meanings: 

Error 
Code 

00 
07 
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Data message 
Fast message 
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A.l.3 Packet-Level Errors 

The packet-level software reports error conditions in the 
following format. 

COMM ERROR (PK) = NNNN OGCC.SREE.SSID.DSID 

where: 

NNNN is the data packet address of the packet affected by 
the error (for use by analysts only). 

OG is the virtual channel group. 

CC is the logical channel number. Together OG and CC are 
referred to as the logical channel indicator (LCI) and 
identify the PVC affected by the error. 

SR is the packet peS) and peR) counts. These values are 
each right justified in the left and right nibble of 
this byte. The maximum value of each should not 
exceed 7. 

EE is the error code. It defines the type of error 
condition encountered at run time: 

Error 
Code Meaning 

01 Invalid LCI 
02 Invalid packet type 
03 Invalid packet length (too small) 
04 Invalid state in send receive ready 
05 Invalid state in send receive not ready 
06 Invalid sta te on packet time-out 
07 Invalid state on ac k nowledg emen t time-out 
08 Reset received 
09 Reset sent 
OA Packet re transmi t failed 

SSID is the source (sender) ID (SID). 

DSID is the destination ID (DID). 
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A.l.4 Data Link Errors 

The data link level software reports error conditions in the 
following format. If you need a more complete description of one 
of the following codes, refer to the Model 990 Computer Four 
Channel Communications Controller Installation and Operation 
Manual. If an error code appears that is not listed, below refer 
to Model 990 Co~puter DXlO Operating System Reference Manual 
Volume 6 - Error" Reporting and Recovery or to the FCCC manual 
re ferred to above. 

COMM ERROR(LC) = NNNN XX.YY.LL.ID.CC 

where: 

NNNN is the packet address of the destination packet. 

XX is the SVC performed to the FCCC (that is, read, 
write, specials, etc). 

yy is the error code returned by the SVC call. 
following error codes are defined: 

Error 
Code 

02 
03 
05 
06 
07 
OD 

13 
18 
19 

21 
25 
26 
28 
29 
2A 
2B 
2C 
2D 
2E 

Meaning 

Illegal opcode 
Channel not opened 
Illegal memory address 
Operation aborted 
Device I/O error 
Insuuficient system table area 

Time-out error 
Disconnected error 
Unable to accept command 

Invalid channel number 
No CRB buffers available 
Download/dump illegal address 
Frame complete not found 
Illegal buffer address 
Chain size exceeded threshold 
Chain write construction error 
No slave buffer count 
Odd reserve memory length 
Reserve memory blocks exceeded 
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Error 
Code 

30 
31 
32 
33 
34 .. 
36 
38 
39 
3F 

41 
43 
44 
45 
46 
4D 
4E 
4F 

50 
51 
52 
53 
55 

60 
61 
62 
64 
65 
66 
67 
68 

Meaning 

Time-out error 
Memory parity error 
_TILINE channel 0 data compare error 
Illegal TILINE opcode 
Zero byte count spec ified 
TILINE channel 1 compare error 
Odd host header address 
TILINE transfer did not complete 
No CRB owner 

Receive buffer overrun 
Write parameters ISR error 
Open with undefined protocol 
Channel already open 
Transmit abort detected 
Character parity error 
Framing error 
Receiver overrun error 

Invalid response address (no SCB) 
Download in progress error 
Station offline error (timed out) 
Station commanded offline 
Station restored to online status 

Illegal buffer length requested 
Buffer requested larger than pool 
Buffer size requested not found 
Return buffer overlaps 
Returning same buffer twice 
Return buffer above buffer pool 
Return buffer below buffer pool 
Allocated flag not set 

LL is the LUND ass igned to the call (the channel number can 
be determined from the LUND). 

ID is the HDLC line (physical) address. 

CC is the I/O call code. 
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A.l.5 Fatal Data Link Errors 

The following errors cause an interruption of processing: 

Error 
Code 

61 
62 
63 
64 
65 
66 
67 
68 
69 
6A 
6B 
6C 
6D 
6E 
6F 

70 
71 
72 
73 
74 
75 
77 
78 
79 
7A 
7B 
7C 
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Meaning 

FCCC power failure 
FCCC memory parity error 
Illegal level 3 interrupt 
Illegal level 4 interrupt 
Illegal level 5 interrupt 
Illegal level 6 interrupt 
Illegal level 7 interrupt 
Illegal level 8 interrupt 
Illegal level 9 interrupt 
Illegal level A interrupt 
Illegal level B interrupt 
Illegal level C interrupt 
Illegal level D interrupt 
Illegal level E ~nterrupt 
Illegal level F interrupt 

Illegal XOP encountered 
FCCC TMS 9900 self-test error 
FCCC HOM CRC error during ROM test 
FCCC RAM data test error 
FCCC TMS 9901 clock test failure 
FCCC channel test failure 
Memory parity error not set by reset 
No interrupt from memory parity error 
Cannot clear memory parity error 
TILINE time-out error not set by reset 
Cannot clear TILINE error 
RAM refresh error 
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A.l.6 Activation Services Errors 

The activation services reports errors in the following format: 

COMM ERROR(AS) = NNNN XX.YY.BB.RR 

where 

NNNN is the packet address of the undeliverable packet. 

XX is the SVC performed by activation services: 

YY 

BB 

RR 

>OE Activate task from time delay 
>07 Unsuspend task 
>2B Execute (bid) task 

is the state code returned by the SVC 
defines the state of the task when the 
attempt was made. 

is the bid task ID of the task activation 
attempted to activate. 

is the run task ID of the task activation 
attemJ?ted to activate. 

A-a 

call. It 
activation 

services 

se rvices 
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Appendix B 

Throughput 

B.l POLLING METHODS 

The two processes involved in the control of a multipoint polled 
line are polling and addressing. Polling is used by the master, 
or primary, station to solicit input messages from the secondary 
stations. Addressing is used to send messages to secondary 
stations. In the polling process, the primary station invites 
the secondary stations one by one to send any messages that are 
waiting to be transmitted to the primary station. A secondary 
with a message sends it as a reply to the poll. If a secondary 
has no message to send, the reply is a negative poll indicating 
that the secondary has no data to send. The primary station then 
polls the next station. This process is referred to as roll call 
polling. 

The primary invites each secondary to senq by working through a 
polling list until all secondary stations in the list have been 
polled. The primary then goes back to the top of the polling 
list and begins the roll call again. This polling list is a 
fixed-format data structure that is generally stored on a disk 
file and loaded into memory prior to the start of communications 
activity. It should be modifiable so that the list of stations 
can be changed as the network grows (or decreases) in size. 

There are many variations of roll call polling, but none of them 
eliminate the roll calling aspect of the process. In general, 
any scheme that causes each secondary station to be polled as the 
primary works its way through a polling list can be termed roll 
call polling. Some variations of the roll call process are as 
follows: 

* 

* 

Prioritized roll call Each secondary station is 
assigned a priority value so that higher priority 
stations are polled more frequently than lower priority 
stations. 

Time-delayed roll call 
assigned a time value that 
between polls. The poller 
polling list but issues 
time value has expired. 

Each secondary station is 
defines the time to wait 

still works its way through a 
polls only to stations whose 
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When the primary station has a message to send to the secondary, 
the message can be sent in place of the poll. Alternatively, the 
primary can send a poll to the secondary indicating that a 
message is to be sent and asking if the secondary can receive the 
message. Many protocol variations exist, and within each 
protocol many possible implementations can be used to handle this 
case. 

Another method of polling is hub polling. This method is 
generally used on data links that are connected by modems over 
long distances. The poll cycle begins when the primary polls the 
station that is physically the greatest distance away. That 
station then polls its nearest neighbor, and so on, until finally 
the last station issues a return poll to the primary. This 
method of polling requires more complex software at each 
secondary than the roll call method. It also requires that each 
secondary know the address of its neighbor (the next station to 
be polled) and have recovery ability in case that station does 
not respond to the poll. This method is intended, in part, to 
overcome the propagation delay incurred when transmitting over 
great distances. 

B.2 HDLC PACKAGE POLLING METHOD 

The DXIO HDLC Communications Package provides a method of polling 
that is designed to improve throughput to the secondary stations. 
The method is best described as time delayed roll call with data 
priority. With this method, polls to each secondary station 
occur after measured delays unless a message is queued for that 
station during the delay period. In that case, the delay is 
preempted and the message is transmitted. The time delay between 
polls is selected by the user and can range from a minimum of 0 
milliseconds to a maximum of 8000 seconds (133.33 minutes) in 
steps of 250 milliseconds. A zero-second delay implies that the 
station should be polled at every poll opportunity. If all 
secondary stations on one multipoint line have a delay of zero, 
the polling reverts to pure roll call (that is, each station is 
polled every time the poller accesses that station~s entry in the 
polling list). 

If the poller finds no station ready for polling during the 
entire scan, it starts the next scan by polling the first station 
in the list. It then continues through the list, omitting any 
station whose time delay has not expired. On the next scan, it 
starts by polling the second station in the list: on the third 
scan, it starts with the third station: and so on. Using this 
method, all secondary stations in the list are polled in an 
orderly manner during periods of no scheduled polling activity. 
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After a message is transmitted to a station, the poller uses the 
following process to ensure that a sufficient number of attempts 
is made to collect any response data that the secondary station 
needs to transmit. The poller sends a series of ready-to-receive 
polls in the following sequence: 

1. Ten polls with no delay 

2. Ten polls with a delay of at least 250 milliseconds 
between each poll 

3. Ten polls with a delay of at least 500 mi lliseconds 
between each poll 

4. Ten polls with a delay of at least 750 mi lliseconds 
between each poll 

After the last poll in this cycle is sent, the poller reverts to 
the normal delay between polls for this station. This polling 
activity gives the secondary station approximately 15.5 seconds 
to formulate a response message and send it back to the primary 
station. 

The usefulness of this method can be seen in the operatl0n of the 
PM550 Programmable Controller. After it is loaded with a 
functioning program, it can operate for long periods of time 
without any direction from a primary station program. The time 
between messages to this device should be known when the network 
is defined; the delay between polls to this device should be 
specified to limit the number of polls sent to it. Ideally, the 
PM550 should never be polled if the time between message 
transmissions to it is fairly short, that is, less than one or 
two minutes. The device would normally be polled for status at 
one- or two-minute intervals; but if a message is queued for it 
during this interval, the delay between polls is preempted and 
the message is transmitted immediately. After the message is 
transmitted, the primary station issues the polls at the faster 
rate (described above) and eventually resumes polling the device 
at the selected time interval. Under operational circumstances 
such as these, it would be wasteful to poll the secondary every 
250 milliseconds or so. In fact, it may be wasteful to ever poll 
the secondary if some primary station program will be sending it 
messages fairly frequently. 

In contrast to the preceding example, a TX5 secondary can be 
configured with software that operates independently of any 
primary station software. For these secondary stations a maximum 
acceptable time delay between polls must be selected to ensure 
that the secondary station's data is collected as required. A 
time value from 500 milliseconds up to 5 or 10 seconds may be 
acceptable for such secondary stations, depending on the 
application involved. 
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A secondary station can always respond to a poll with a message 
unless the poll is negative. A negative poll is sent only as a 
status poll and only if the primary station cannot accept data in 
response. This poll type is generally sent when the primary 
station has no input buffers available to accept response data. 
Unless this situation continues for a prolonged time, the 
occurrence of negative polls has no effect on the application 
programs attempting to send messages to the secondary stations. 

B.3 TIME DELAY VALUE SELECTION 

The user selects the time delay between polls during network 
generation. The time delay selection must be based on the user~s 
knowledge of a secondary station~s function. The secondary~s 
function should be known in sufficient detail to allow the 
network planner to select the appropriate time delay. During 
network generation, valid responses to the MAXIMUM TIME BETWEEN 
POLLS prompt are in the range of 0 to 32,000. An entry of 0 
indicates that the secondary should be polled at every poll 
opportunity. An entry greater than 0 indicates the desired delay 
time between polls. It is prudent to choose this delay based on 
the operational requirements of the secondary station. Each unit 
of time entered is equal to 250 milliseconds. 

B.4 POLL AND RESPONSE COMPONENTS 

Each HDLC poll and and each response consists of 48 bits. For a 
line data rate of 9600 bits per second (bps), the line time to 
poll is approximately 48/9600 or 5 milliseconds, and the line 
time to respond is the same. At 7200 bps, the line time to poll 
is 48/7200 or 6.67 milliseconds, and the line time to respond is 
the same. As the line data rate decreases, the line time to send 
a poll and get a response increases accordingly. For example, at 
300 bps, the line time to poll is 160 milliseconds and the line 
time to respond is the same. The line data rate should be taken 
into consideration by applications that send messages to 
secondary stations and expect the addressed secondary (or task in 
that secondary) to send a reply message back. Obviously, the 
response time is greatly affected by the line data rate. 

B-4 2270526-9701 



Throughput 

B.4.l Turnaround Time (TAT) 

The turnaround time (TAT) at a secondary station differs from one 
secondary to the next. TAT is the time component of a secondary 
system that is used to formulate, queue, and begin the 
transmission of the response to a poll. This TAT can be 
considered at both the data link level and the levels above the 
data link. For example, the data link level TAT is relatively 
small in comparison to the line transmission time of a poll with 
response. But at the upper levels, the TAT is much larger. For 
example, to send a 260-byte message to a PM550 and get a I-byte 
response message back requires a TAT of about 1.92 seconds at the 
PM550 software levels above the data link level. This time must 
be considered, along with the line data rate, by an applications 
task at the primary that communicates with a PM550 secondary 
station. 

Another component of TAT is the time between polls. After a 
message is sent to a secondary station, it must be delivered to 
its final destination. This delivery requires the passing of the 
message from queue to queue. At each queue "stop" in this 
movement, some processing is performed on the header information 
that is a part of every message. After the message arrives at 
its destination, a response may be formed and written to the 
communications system. This response is now processed back 
through the output queues, header information is attached as 
required, and, finally, the message is queued awaiting 
transmission. However, transmission cannot occur until the 
secondary receives a poll from the primary. At that time the 
message can be sent with the response to the poll. If another 
message had arrived in the queue earlier, it would have been sent 
first (that is, another poll must come in before the next message 
in the output queue can be sent). 

Determining the response times to traffic generated at all levels 
is a complex task and, generally, of little or no use to the 
user. The user is primarily concerned with how long it takes to 
send a message (or series of messages) and how long it usually 
takes to get a reply to a message or a series of messages sent to 
a secondary station. This information can be determined by using 
the statistical functions referred to as artificial data. 
Artificial data can be generated to a TX5 secondary station; the 
results provide the user with information on response times that 
can be expected in the actual operating environment. This 
information is the result of simulation performed by the 
artificial data task. 
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B.4.2 Polling Time for a Single Line 

Assuming that all secondary stations are polled in roll call 
fashion, the total time to send polls and collect responses at 
9600 bps on one line that has 32 secondary stations attached is 
32 times 10 milliseconds, or about 320 milliseconds. Note also 
that with the option of selecting a time delay between polls, a 
delay value of 250 milliseconds between polls is not a realistic 
selection if that delay value is selected for every secondary on 
a line with more than about 25 secondary stations. With 250-
millisecond delays, the time delay will expire before the 24th or 
25th station is polled, or sooner if data is sent as part of a 
poll or a response. Once this time delay has expired for most of 
the secondary stations, the delay time is of no value and the 
polling reverts to pure roll call. 

For any line data rate below 9600 bps, the polling reverts to 
roll call for a smaller number of secondary station. Assuming a 
line data rate of 300 bps, the time to send one poll with 
response is 48/300 + 48/300 = 320 milliseconds. If a 250-
millisecond delay is selected for every secondary stations, it 
will expire for all secondary stations before the response to the 
first poll is completed. 

The sum of the polling operations at the data link level is shown 
below. The TAT (T3 T2) is the TAT for the data link level 
software and any line turnaround time required: it does not 
include TAT for upper-level or task-level replies. 

TO T1 

2280616 

where: 

T2 
I I 

T3 T4 T5 

TO is the start of the FCCC poller program scan through 
the polling list. 

Tl is the start of the poll transmission over the line. 

T2 is the end of the poll transmission. 

T3 is start of the response transmission. 

T4 is the end of the response transmission. 

T5 is when the FCCC poller program processes the response 
and goes back to the function at TO to poll the next 
station in the list. 

TI-TO is the FCCC table scan and processing time. 
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T2-Tl is the poll transmission time. 

T3-T2 is the time required for the secondary to process the 
input and formulate a data link level response (TAT). 

T4-T3 is the response transmission time. 

T5-T4 is the FCCC poller program response processing time. 

During time TI-TO, the FCCC performs such functions as the 
following: 

* 

* 

* 

* 

Chains to the next station control block and tests to 
see if there is time to poll. If there is not enough 
time, it chains to the next station control block. 

Acquires an input communications buffer and associates 
it with the output poll. If no buffer is available, it 
sets appropriate flags and prepares to send a negative 
poll. 

Gets HDLe sequence counts and builds the poll command. 

Sets appropriate 
output call. 

flags and counters and performs an 

During time T3-T2, the secondary station performs such functions 
as the following: 

* Processes input,characters. 

* Tests the input poll for validity and directive. 

* 

Validity checking tests the poll type and sequence 
counts for validity. Directive checking tests the poll 
type to determine if the secondary response can include 
a message. 

Processes and begins transfer of response. 

During time T5-T4, the poller processes the response to the poll 
by performing the following: 

* Tests the input (response) for presence of message. 

* Tests HDLC sequence counts regardless of response type. 

* Performs any flag and counting operations required to 
finalize the poll sequence. 

* Returns to the logic to begin the chaining operation 
through the station control blocks. 
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B.5 FCCC MULTILINE OPERATION 

The communications package software supports operation of all 
four channels, or lines, of the FCCC card included in the DXlO 
system. Including the FCCC card in DXIO is a system generation 
function and including the HDLC operation of an FCCC line is a 
network generation function. Any FCCC line to be operated by the 
HDLC package is .specified at network generation time. A set of 
software programs off loaded in FCCC RAM at COMMGO time performs 
the HDLC data link control, polling, and timing functions 
required to control traffic flow at the data link level. After 
the user specifies the number of FCCC lines and the 
characteristics of these lines during network generation, the 
tables are created to operate the FCCC lines as specified. This 
operation is transparent to the user tasks. 

B.5.l Data Rate Selection for Multiline Operation 

The FCCC card has a total character-handling capability of 3800 
characters per second (cps), one character equals one eight-bit 
byte. This limits FCCC throughput to an average of less than 
9600 bits per second (bps) per channel. In the synchronous mode, 
a 9600-bps (9.6K-bps) line can transfer 1200 cps. Therefore, the 
FCCC cannot operate at 9.6K bps on all four channels 
simultaneously. A lesser aggregate bandwidth must be selected 
for the FCCC to operate correctly. Refer to Section 3 for data 
rate combinations that can be selected to make use of the FCCC 
maximum bandwidth. This chart should be consulted before 
beginning the network generation process and when creating 
documentation on the network. 

B.6 AVOIDING BOTTLENECKS 

Depicted below is a communications system node with a 9600-bps 
communications line and a 300-bps print device. Messages 
arriving at this node are directed to the print device. A rapid 
succession of input messages arriving on the communications line 
at 1200 cps is printed out at 37.5 cps. Under any practical 
conditions, the communications buffers available to that 
secondary station soon fill up and the communications system 
stops accepting input messages from that station (that is, the 
node rapidly becomes congested, at least for that station or 
line, because the communications transfer rate is significantly 
higher than the printer transfer rate). 
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300 BPS CPU WI TH HDLC 9600 BPS PRINTER ... COMMUNICATIONS .... ... 
LINE PACKAGE 

.... 
LINE 
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One solution to this problem is to put some constraint on the 
program in the station sending the data. Another possible 
solution is to arrange the receiving software at the station to 
read tnput messa.ges as rapidly as possible, spool the messages to 
a disk file, and interleave write operations to the printer with 
read (receive) operations. However, even with this arrangement, 
the total number of characters received must not be greater than 
the capacity of the disk file to adjust for situations where 
interleaving may not be possible (for example, if the printer is 
offline). 

The DXIO pr imary sta tion communications software 1imi ts the 
number of messages that can be sent to or received from any 
secondary station. This upper limit, called the window size, 1S 
set to a value based on the functionality of the communications 
software at the secondary station. In the DXIO HDLe 
Communications Package, it is based on the buffer capacity and 
software capability at each secondary. For TX5 secondary 
stations, the window size is seven and for TM990 or PM550 type 
secondary stations, it is one. 

Allocation of a window size to each secondary station is not the 
ultimate solution, but it does provide some control over the flow 
of data. However, in a network where the the number of secondary 
stations times the window size is greater than the number of 
available buffers,deadlock could still occur. If every task at 
every node attempted to send as many messages as the system 
allowed, there generally would not be a sufficient number of 
buffers to accommodate all messages. Therefore, users should 
ensure that each task that communicates does so on an optimal 
basis. This approach helps to improve the system throughput and 
reduce the possibility of deadlock caused by traffic activity in 
excess of the handling ability of the communications package. 

B.? TRANSMISSION FORMAT 

TRANSMISSIONS UNDER HDLC ARE IN THE FOLLOWING FORMAT: 

BYTE 0 2 n-2 n-1 n 

ADDRESS COMMAND OPTIONAL DATA 

2280618 

Each field is described in the following paragraphs. 
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B.7.l Flag Fields 

The flag byte is used at the start and end of the transmission 
block as a delimiter. Its 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 (eRe) byte. 

B.7.2 Address Field 

The address field is the HDLe or drop address. Its value may lie 
in the range of 0 through 255; however, in the DX10 HDLC 
Communication Package, the upper limit 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 valid 
values for this byte are given in the following list: 

Commands Sent 
by Primary 

Information (I) Frames: 

I 

Responses Accepted 
by Primary Meaning 

I Information transfer 

Numbered Supervisory (S) Frames: 

RR 
RNR 
REJ 
SIM 

, Unnumbered (U) Frames: 

UI 

SNRM 

DISC 

RR 
RNR 
REJ 

RIM 

UA 

DM 
CMDR 

B-IO 

Receive ready 
Receive not ready (busy) 
Reject 
Set initialization 

mode (download) 
Request initialization 

mode (download) 

Unnumbered information 
transfer 

Unnumbered acknowledge 
Set normal 

response mode 
Disconnect command 
I am disconnected 
Command (frame) reject 
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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 fo~lowing diagram: 

Optional Data Packet Format 

BIT NUMBER 
o 234 5 6 

BYTE 3 0 0 0 0 VCG 

4 LOGICAL CHANNEL NUMBER (LCN) 

5 P (R) I 0 P (s) 

6 0 0 0 0 0 0 0 

7 0 0 0 0 0 1 1 

8 DID 010 

9 DID 010 

10 SOURCE 10 SOURCE 10 

1 1 SOURCE 10 SOURCE 10 

12 

USER 
MESSAGE 

n-3 
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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. 

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

peR), the receive packet level counter 

peS), 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. 
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Appendix C 

Generating a TX5 Operating System 

C.l GENERAL 

This appendix describes the procedures necessary to generate a 
TX5 operating system for use as a secondary station in the DXlO 
HDLC Communications Package. Secondary TX5 operating systems 
must be generated at the DXlO 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 communications 
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 link 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 log task 
and the dummy log device service routine (DSR). In this case, 
the TX5 warm start and diagnostic messages are directed to the 
PXlO system log. 
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NOTE 

If both REMSCI and bcp 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 in the system 
generation. These resident programs are then linked with the TX5 
opere.ting system and do not require installation separate from 
the downlqad process. In the following example system 
generation, remote SCI (REMSCI) is 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-l. 

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 FMPI and FUR 
(IDs >FO and >Fl) 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 >FO and >Fl may also be used if file 
management is required (or if the assign/release LUNO functions 
are required). 
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Upon completion of system generation, the TASKDF and TXDATA files 
must be assembled using the SCI command XMA as follows: 

[ ] XMA 
EXECUTE MACRO ASSEMBLER 

SOURCE ACCESS NAME: <TASKDFor 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 
DXlO Operating System Reference Manual, Volume 3, Application 
Programming Guide. 
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[] GENTX5 
LISTING ACCESS NAME: (NONE) 

GENTX5 3.2.0 TX5 SYSGEN 

MEMORY AVAILABLE: (2000) 

SYSGEN FOR DS990? (NO) 
LINE FREQ: (60) 
TIME SLICING?(YES) 
TIME SLICE VALUE.: (1) 
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 

CRU !NT BIT: (15) 
LABEL OF DSR: HDLCSR 

(* 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 

LABEL OF COMMON INT ROUTINE: IDLOOO 
LABEL OF UNSOLICITED INT ROUTINE: IDLINT 
EXTENSION DATA: !DATA 0,0,0 (* DSR scratch space 
EXTENSION DATA: (* Enter RETURN to continue 

DEVICE NAME: DLOG 
DEV TYPE: SD 
TILINE DEVICE? (NO) 
CRU BASE ADDR: 0 
ACCESS MODE: 
INT LEVEL IN MAIN CHASSIS: 15 

TIME-OUT COUNT: 
CRU !NT BIT: (15) 
LABEL OF DSR: DUMLOG 

(* 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 

LABEL OF COMMON INT ROUTINE: DUMIDL 
LABEL OF UNSOLICITED INT ROUTINE: DUMRT 
EXTENSION DATA: {* No extension data required 

'DEVICE NAME: (* No more associated devices 

SVC # -
XOP -

Figure C-l 

(* No special SVCs required 
(* No special XOPs required 

Generating a TX5 System (Sheet 1 of 2) 

C-4 2270526-9701 



INCLUDE FILE MANAGEMENT? (YES) 
INCLUDE DIAGNOSTIC TASK? (YES) 
INCLUDE OCP? (NO) 
INCLUDE CONTROL PROGRAM? (YES) N 

DEFINE USER TASK(S)? (NO) Y 
TASK ID: >23 

PRIORITY LEVEL: 0 
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: 1 
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: LLOl 
ASSIGN LUNO - 0 

DEVICE NAME: DLOG 

ASSIGN LUNO -

# OF SPARE DEV LUNO BLKS: (6) 
# OF DEFAULT BUFFERS: (0) 
# OF GENERAL BUFFERS: (0) 
TASKDF OUTPUT FILE NAME: (NONE) 
TXDATA OUTPUT FILE NAME: (NONE) 

END TX5 3.2.0 SYSGEN 

TX5 System Generation 

(* 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 

Figure C-l Generating a TX5 System (Sheet 2 of 2) 
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After the TASKDF and TXDATA files have been assembled, a link 
edit control file must be accessed (or created) to link the 
generated TX5 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: 

[ ] XLE 
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 
Reference Manual, Volume 2, Production 
Operating System Programmer's Guide. 

C.3 SAMPLE LINK STREAM 

DXlO Operating System 
Operation, and the TX5 

In the sample link stream shown' in Figure C-2, the DXlO 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, if 
the operating system is to be loaded from another peripheral, the 
object file can be copied to the media appropriate for that 
peripheral. 
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FORMAT NON-COMPRESSED 
TASK TXCOMM 
;INCLUDE TX5.0TX.DUMMY 
.**************************** , 

SECTION I . , 
.**************************** , 
INCLUDE 
INCLUDE 
INCLUDE 

• TXDATA 
.TASKDF 
TX5.0TX.PATCH$ 

.**************************** , 

SECTION II 
; 
.**************************** , 
; INCLUDE TX5.0DR.DSR91lA 
; INCLUDE TX5 • ODR. KSRDSR 
; INCLUDE TX5.0DR.KSR9902 
; INCLUDE TX5. ODR. LPDSR 
; INCLUDE TX5.0DR.LP9902 
; INCLUDE TX5.0DR.DDIOSR 
.**************************** , 

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 

DXlO HDLC DSR~S (* DSRs required by DXlO 
; HDLC Communications 
.**************************** , 
INCLUDE 
INCLUDE 

TO.NETLI 
TO. DUM LOG 

.**************************** , 

(* HDLC LLM DSR 
(* HDLC dummy log DSR 

DXlO HDLC MODULES (* Software modules required by 
; DXlO HDLC Communications 
.**************************** , 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 

INCLUDE 

INCLUDE 
; 

TO.NETL2 
TO.NETL3 
TO.NETUL 
TO.NETUI 
TO.NETIME 
TO.NETDAT 
TO.NETSUB 
TO.NETSVC 
.REMSCI 

TO. LOGTSK 

.NITOlOO 

(* 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 S.VC 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 

Figure C-2 Sample TX5 Link Stream (Sheet 1 of 4) 
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,.... 

.**************************** , 
; . SECTION III (* File utility modules , . , 
.**************************** , 
INCLUDE TXS.OFR.FMPDEFS (* Required for AL and RL in REMSCI 
; INCLUDE TXS.OFR.ALLOC 
INCLUDE TXS .OFR.ALSVC (* Required for AL and RL in REMSCI 
; INCLUDE TXS-.• OFR. BLDDIR 
; INCLUDE TXS.OFR.BLDFDR 
INCLUDE TXS.OFR.BLDLDT (* Required for AL and RL in REMSCI 
; INCLUDE TXS.OFR.CMPSCD 
; INCLUDE TXS .OFR.CNMSVC 
; INCLUDE TXS.OFR.CONVRC 
; INCLUDE TXS.OFR.CRESVC 
; INCLUDE TXS.OFR.DEAttC 
; INCLUDE TXS.OFR.DELENT 
; INCLUDE TXS.OFR.DFSVC 
; INCLUDE TXS.OFR.FLOPEN 
; INCLUDE TXS.OFR.FNDFIL 
INCLUDE TXS.OFR.FURDAT (* Required for AL and RL in REMSCI 
INCLUDE TXS .OFR.FURPRC (* Required for AL and RL in REMSCI 
; INCLUDE TXS.OFR.HASH 
; INCLUDE TXS.OFR.PRTSVC 
; INCLUDE TXS. OFR. RDPBM 
; INCLUDE TXS.OFR.READ 
; INCLUDE TXS.OFR.RESAU 
INCLUDE TXS.OFR.RLSVC (* Required for AL and RL in REMSCI 
; INCLUDE TXS.OFR.SCNPBM 
; INCLUDE TXS.OFR.SERDIR 
; INCLUDE TXS.OFR.SETBMP 
INCLUDE TXS • OFR. SRCDNT (* Required for AL and RL in REMSCI 
INCLUDE TXS.OFR.STACK (* Required for AL and RL in REMSCI 
; INCLUDE TXS. OFR. SYNSVC 
; INCLUDE TXS.OFR.UPDDOR 
INCLUDE TXS.OFR.VOLUME (* Required for AL and RL in REMSCI 

Figure C-2 Sample TXS Link Stream (Sheet 2 of 4) 
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.**************************** I 

SECTION IV 
i 
.**************************** I 

iINCLUDE 
iINCLUDE 
iINCLUDE 
INCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
i INCLUDE 
INCLUDE 
INCLUDE 
iINCLUDE 
iINCLUDE 
INCLUDE 
iINCLUDE 
i INCLUDE 
iINCLUDE 
i.INCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
INCLUDE 
iINCLUDE 
iINCLUDE 
i INCLUDE 
iINCLUDE 
i INCLUDE 
i INCLUDE 
iINCLUDE 
iINCLUDE 

TXS.OFM.ADVPTR 
TXS.OFM.BLDFCB 
TXS.OFM.BLKREC 

TXS.9FM.CHKACC 
TXS.OFM.CLOSE 
TXS.OFM.FDRUP 
TXS.OFM.CNVTBK 
TXS.OFM.CNVTRC 
TXS.OFM.DIRTY 

TXS.OFM.FMDAT1 
TXS.OFM.FMPTSK 

TXS.OFM.GETBLK 
TXS.OFM.GETRBK 

TXS.OFM.GETTSB 
TXS.OFM.OPEN 
TXS.OFM.OPNEXT 
TXS.OFM.RDBLK 
TXS.OFM.RECLCK 
TXS.OFM.RELRD 
TXS.OFM.RELSVC 
TXS.OFM.RELWRT 
TXS.OFM.RETAU 

TXS.OFM.SEMAPH 
TXS.OFM.SEQBKS 
TXS.OFM.SEQRD 
TXS .OFM. SEQSVC 
TXS.OFM.SEQWRT 
TXS.OFM.UNBKRC 
TXS.OFM.UNLALL 
TXS.OFM.UNLSVC 
TXS.OFM.WRTBLK 

TXS System Generation 

(* File management modules 

(* Required for AL and RL in REMSCI 

(* Required for AL and r1 in REMSCI 
(* Required for AL and r1 in REMSCI 

(* Required for AL and RL in REMSCI 

Figure C-2 Sample TXS Link Stream (Sheet 3 of 4) 
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.**************************** , 
· , 
i SECTION V 
i 
.**************************** , 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 
iINCLUDE 

TX5.0CP.OCPTSK 
TX5.OCP.OCPTBL 
TX5.0CP.OCPPRC 
TX5.0CP.OCPIOU 
TX5.0CP.DOCPTSK 
TX5.0CP.OCPTLD 
TX5.0CP.OCPSLD 
TX5.0CP.OCPTAD 
TX5.0CP.OCPLRT 
TX5.OCP.DOCPLRT 
TX5.0CP.OCPEND 

.**************************** , 
i 

· , · , 
SECTION VI 

.**************************** , 
iINCLUDE TX5.SYS.CNTRL 
.**************************** , 
· , 
· SECTION VII , 
· , 
.**************************** , 
INCLUDE . TX5.0TX.TXROOT 
INCLUDE TX5.0TX.IOSUPR 
INCLUDE TX5.0TX.TSKFUN 
INCLUDE TX5.0TX.TSKLDR 
INCLUDE TX5.0TX.CNVRSN 
INCLUDE TX5.0TX.MEMSVC 
INCLUDE TX5.0TX.TBUFMG 
INCLUDE TX5.0TX.DTASK 
INCLUDE TX5.0TX.EVENTK 
INCLUDE TX5.0TX.GETEVT 
INCLUDE TX5.0TX.TXSTRT 
INCLUDE TX5.0TX.TXEND 
INCLUDE TX5.0TX.STASK 
END 

(* Operator communications 

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

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

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

(* Control program. 

(* Operating system modules 
Refer to TX5 programmers 
guide 

(* 990/10 and 990/5 systems only 

(* Single dynamic task systems only 

(* Single dynamic task systems only 

(* 990/10 and 990/5 systems only 
(* 990/10 and 990/5 systems only 
(* 990/10 and 990/5 systems only 
(* 990/10 and 990/5 systems only 

Figure C-2 Sample TX5 Link Stream (Sheet 4 of 4) 
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Communications Structures 

Appendix 0 

Communications Structures 

0.1 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 
comm.and is received. In this way, 'if the need arises to expand 
UI control, only the UI processor is 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. 
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The format of the LCI assignment frame is as follows: 

BYTE 0 

2280620 

where: 

Byte 0 

Byte 1 

Byte 2 

Byte 3 

Byte 4 

Byte 5 

2 3 4 5 

ADDR. 0001 GGGG ecce ecce 

is the start-of-frame flag, >7E. 

is ,the swi tch address of the secondary station. 

is the HDLC UI command with P-bit set to 1. 

is the I (information) field descriptor. This is 
normally set to zero but may be used for UI 
control expansion, if required. 

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

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 second,ary sta tion recei ves 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 level 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: 
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* Reset request (RQ) packet 

* Reset confirmation (RC) packet 

* Receive ready (RR) packet 

* Receive not-ready (RNR) packet 

* Data packet 

0.3.1 Reset Request Packet 

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

* An invalid packet send count, peS), is found in a data 
packet. 

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

* 

* 

* 
* 

An incorrect packet length is detected. 

The general format identifier is not 0001. 

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 is not detected within a pre
determined time the RQ packet is 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, peS), is set to zero 

* The packet level receive counter, peR), is set to zero 
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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 

o 2 3 4 5 6 7 

VIRTUAL 
BYTE 0 0 0 0 1 CHANNEL 

GROUP 

LOGICAL CHANNEL NUMBER 

2 0 0 0 1 1 0 1 1 

3 0 0 0 0 0 0 0 0 

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 (LeI). 

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. 

peR) 00001 Bad peR) returned. 

peS) 00010 Bad peS) returned. 

000 00011 Packet is incorrect length. 

000 00100 

000 00101 

000 00110 

000 00111 

P (R) 01000 

General format identifier is 
not 0001. 

Data packet has been sent too 
many times. 

Station in receive-not-ready 
condition too long. 

Invalid 
detected. 

packet format 

M data bit set in data packet 
header. 

0.3.2 Reset Confirmation Packet 

A reset confirmation packet is 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. In 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 

o 2 3 4 567 

VIR11JAL 
BYTE 0 0 0 0 1 CHANNEL 

GROUP 

LOGICAL CHANNEL NUMBER 

2 0 0 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 (LeI). 

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 transmi tted, 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 
by the receiver of the RNR) a reset request 
transmitted. 

determined 
packet is 

The peR) and peS) counters are not reset when an RNR is sent or 
received. If the station that sent the RNR continues to send 
da ta packets, the P (S) counter is upda ted wi th each da ta packet 
sent. The peR) counter indicates the next expected peS) 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 234567 

VIRTUAL 
BYTE 0 0 0 0 1 CHANNEL 

GROUP 

LOGICAL CHANNEL NUMBER 

2 P (R) I 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. 

0.3.4 Receive Ready Packet 

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

* 

* 

After an RNR packet is transmi tted and the transmi tting 
station is again able to receive data packets, that is, 
the RNR condition is cleared. 

When a receive window is full, to acknowledge data 
packets if no data packets are queued for transmission. 
Refer to paragraph 0.4 for further information on 
windows. 

A receive 
conditions: 

ready packet is received under the following 

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

* To acknowledge receipt of a data packet. 

2270526-9701 D-7 



Communications Structures 

The format of the receive ready packet is as follows: 

BIT NUMBER 

o 2 34567 

VIRTUAL 
BYTE 0 0 0 0 1 CHANNEL 

GROUP 

LOGICAL CHANNEL NUMBER 

2 P (R) 10 0 0 0 1 

2280624 

where: 

Byte a 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 peS) 
parameter -and carry an embedded acknowledgement of the last data 
packet received, peR). peR) is the sequence number of the next 
expected data packet. peR) and peS) counters are maintained for 
each PVC. 

A data packet can be transmi tted when the following condi tions 
are satis fied: 

* 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 se'nd window is not full. 
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The following format depicts a complete data packet after the 
header has been added: 

BIT NUMBER 

o 2 3 4 5 6 
...... -... • 0- __ .••• 

BYTE 0 Q 0 0 0 VCG 

LOGICAL CHANNEL. NUMBER (L.CN) 

2 P (R) I 0 P (S) 

3 0 0 0 0 0 0 0 

4 0 0 0 0 0 1 1 

5 DID DID 

6 DID DID 

7 SID SID 

8 SID SID 

9 

USER 
MESSAGE 

n 

2280625 

where: 

7 

I 0 

0 

1 

T 
x. 25 DATA PACKET 
HEADER 

+ 
MESSAGE TYPE 

t 
DESTINATION 

AND 
SOURCE IDS 

+ 
USER DATAl 

MESSAGE 

Bytes 0, 1, 2 are the packet header, consisting of: 
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* A data qualifier bit, Q. 
always set to zero. 

This is 

* VCG, the line number to which the 
device is attached. 

* LeN, the HDLC drop address for the 
device. 

* P (R) , the 
counter 
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* A more-data bit, M. This bit must 
always be set to zero. 

* peS), 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 dest ina tion 
decimal and 
genera tion. 

IDs coded 
assigned 

in binary coded 
during network 

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. 

0.4 DATA PACKET FLOW 

The orderly flow of data is enhanced by defining a window size 
for each permanent virtual circuit (PVC). 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 is determined by the memory available for buffering 
input and output data packets, including the memory required to 
manage these buffers. 

If the recelvlng 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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0.4.1 

When a 
appears 

2280626 

where: 

Flag 

Addr 

Packet with User Data 

data packet is transmi tted over the data link the 
on the line as follows: 

~ I FIELD 

ADDR. PACKET HEADER USER DATA 

is the start-of-frame and end-of-frame flag, >7E. 

is the switch address of the secondary station. 

format 

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 ch aracter. 
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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: 

2280627 

where: 

Flag 

Addr 

I FIELD , 

FLAG ADDR. I I I CONTROL PACKET I CRC FLAG 

is the start-of-frame and end-of-frame flag , >7E. 

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.2S 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 6f 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 IDs 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 PMSSO 
should be peformed in accordance with this appendix. 

D.S.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 local line 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. 

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

formats. 
at the 

station. 
(such as 

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 TXS 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 PMSSO 
switchs) and for each task ID in a TXS 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 IDs 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, tasJ< ID >80 in a secondary station with LLM switch 
address >lE 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 sequenc,e of even ts 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 is 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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0.6.1 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·~ends 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 POLL~ 
FLAG ADDRo CMD. 0.0 0 0 CRC FLAG 

4 RIM FLAG ADDR. >17 CRC FLAG 

Ul .. I FLAG ADDRo >13 DATA CRC FLAG 

4 UA FLAG ADDRo >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) to the 
secondary station. 

2. The secondary station acknowledges (UA). 

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 eUA). 

This continues until the download completes. 

The sequence is shown in the following diagram: 

SIM 
FLAG ADDR. >17 CRC FLAG 

UA 
FLAG ADDR. >73 CRC FLAG 

UI • FLAG >13 DATA I ADDR. CRC FLAG 

UA .. FLAG ADDR. >73 CRC FLAG 

UI 

I • FLAG ADDR. >13 DATA CRC FLAG 

UA .. FLAG ADDR. >73 CRC FLAG 

ETC 

2280629 
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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 load address is the memory starting address for 
loading the data at the secondary station. The load 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 OXIO HOLC Communications Package as they are used in this 
manual. 

Activation services 

CCITT 

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 >40, where the I/O 
opcode ranges from 4 to 7 and specifies the function to be 
performed. 

An abbreviation for the Consultative 
International Telegraph and Telephone. 
standards organization set up to study 
The OXIO HOLC Communications Package 
X.25/HDLC developed by the CCITT. 

Committee for 
The CCITT is a 

digital networks. 
is a subset of the 

Communications buffers 
Input and output buffers 

.package to handle data 
network. 

Communications line 

allocated by the communications 
transfers between stations in the 

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 link 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 D~lO 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 IO) 
The network IO 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 IDs to which the 
operating systems are assigned. 

Download preprocessor 
The utility program in the primary station that converts a 
standard DXlO 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 DXIO HDLC Communications ROM loader for 
downloading. 
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DSR (device service routine) 

FCCC 

HDLC 

LCI 

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. 

The Four Channel Communications Controller 
provides' the electr ical interface between 
station and' the communications line. 

board that 
the primary 

An abbreviation for High Level Data Link Control. 

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

VCG/LCN 
that is 

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) 

Modem 

A number which specifies the device for an input/output 
operation. 

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 
interconnected by cables. 

and secondary stations 

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 use 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 IDs 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 is 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 limit the number of data packets that can be 
unacknowledged at any given time. Packets supported under 
the DXlO HDLe 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 (Levell) 
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 
FCCCboard 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 
alone program for a secondary staton to 
downloading· over the communications line 
preprocessor) • 

Primary station 

or a stand
forma tit for 

(see download 

A Model 990/10 or /12 Computer system with a DXlO 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 
secondary station from 
station. The Remote 
DXIO SCI command set. 

means of interacting with a TX5 
a terminal at the DXlO primary 

SCI command set is modeled after the 

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 
handles all applications programs~ requests 
establishing, operating, and terminating a session. 

SID (source identification) 

that 
for 

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 networ k. 

Station ID 
The network ID assigned to the LLM board in the secondary 
station. 
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Switch ID 
The switch selected address of the LLM board in the 
seconda ry sta tion. 

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

User task 
An applications program that uses 
package. 

the communications 

Warm start 

XOP 

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 DXIO 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 
star t. 

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 listing 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 
appear as "Appendix y" with the symbol y 
any capital letter. 

of the manual 
representing 

* Paragraphs References to paragraphs of the manual 
appear asa 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 en tr ies in the Index - References to other en tr ies 
in the index are preceded by the word "See" followed by 
the referenced entry. 
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Index 

Accumulation, Statistics 
Activate 

Utilities 
Activating: 

Connnunications 
Primary Station • 

Activation 
Remote SCI 
Request • 

Activation Services • 
Errors 

Add Alias 
Adding: 

FCCC Board 
Primary Task 
Secondary Station 
Secondary Task 

Additional: 
Lines 
Stations 

Address Field 
Addresses, Station 
Addressing, Network. 
AL Command 
Alias: 

Add • 
Assign 
Commands 
Delete 
Modify 

Artificial Data • 
Assembling TX5 
Assembly Language: 

Interface 
'Program • 
Subroutine 

Assign Alias • 
Assign Breakpoint Command 
Assign LUNO Command • 
Assignments, Network • 
Associate Network ID/Task ID Command 

Board: 
FCCC 
LLM • 

Build Download File • 
Building: 

Primary System 
Remote SCI 
Secondary System 

Call: 
READ4D 

Index-2 

1.4.2.5 
1.4.2.5 

5.6 

3.5 
3.5.1 
3.3.2 
5.4.1 

4.2.2.2, 4.2.2.3, 4.2.2.4 
1.4.2.4, 4.2.2 

A.1.6 
5.2.3.1 

3.3.4.1 
3.3.4.1 
3.3.4.1 
3.3.4.1 

3.3.3.3 
3.3.3.3 

B.7.2 
2.2.2.2 

• 2.2, 2.2.3, F2-1 
5.4.3.2 

5.2.3.1 
5.2.3.1 
5.2.3.1 
5.2.3.1 
5.2.3.1 

5.5.4 
3.4.4 

• F4-7 
F4-5, F4-6 

4.6.1 
5.2.3.1 
5.4.3.1 
5.4.3.2 

2.2.2 
• 5.4.3.14 

1.4.2.1 
1.4.2.1 
5.2.3.2 

3.2.1 
3.4.2 
3.4.1 

4.6.2.1 
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WKUP4D 
WRIT4D 

Calls: 
Input/Output 
Subroutine 
Supervisor 

Changing an Entry 
Command: 

AL. •• 
Assign Breakpoint 
Assign LUNO .0 •• 
Associate Network ID/Task ID 
DB 
Delete Breakpoint 
Di.sp1ay Error Codes • 
Dump Workspace 
DW 
ERRS 
Execute Task 
Field 
IDT • 
Initialize Date and Time 
Install Task 
IT. • 
Kill Task 
KT 
LB 
Line Reset 
Line Status • 
List Breakpoints 
List Memory • 
List System Memory 
LL 
LM 
LR 
LS 
LSM • 
MM 
Modify Memory 
Modify System Memory 
MSM • 
NB 
NE 
Network Buffers • 
Network Errors 
Network Messages 
Network Queues 
Network Restart • 
Network Status 
Network Traffic • 
NID • 
NM 
NQ 
NR 
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Index 

4.6.2.3 
4.6.2.2 

4.2.1 
4.6.2 

4.2 
3.3.4.2 

5.4.3.2 
5.4.3.1 
5.4.3.2 

• 5.4.3.14 
5.4.3.3 
5.4.3.3 
5.4.3.5 
5.4.3.4 
5.4.3.4 
5.4.3.5 

• 5.4.3.23 
B.7.3 

5.4.3.6 
5.4.3.6 
5.4.3.7 
5.4.3.7 
5.4.3.8 
5.4.3.8 
5.4.3.9 
5.5.3.3 
5.5.3.1 
5.4.3.9 

• 5.4.3.10 
• 5.4.3.11 

5.5.3.1 
• 5.4.3.10 

5.5.3.3 
5.5.3.2 

• 5.4.3.11 
• 5.4.3.12 
• 5.4.3.12 
• 5.4.3.13 
• 5.4.3.13 

5.5.1.3 
5.5.1.5 
5.5.1.3 
5.5.1.5 
5.5.1.6 
5.5.1.4 
5.5.1.7 
5.5.1.1 
5.5.1.2 

• 5.4.3.14 
5.5.1.6 
5.5.1.4 
5.5.1.7 



Index 

NS 
NT 
RCRU 
Read CRU 
Release LUNO 
RL 
SOT • 
SE 
Show 
Show 
Show 
Show 
SIS • 
SM 

Date and Time 
Input/Output Status 
Task Status 
Value 

SR 
SS 
Station 
Station 
Station 
Station 
STS • 

Errors 
Message • 
Reset 
Status 

Command Summary, Remote 
Command: 

SV 
TR 
Trace 
WCRU 
Write CRU 
XT 

Commands: 
Alias 
Remote SCI 

Communications: 
Activating 
Hardware Features 
Software Features 
Utilities 

. -

SCI • 

Configurations, Network • 
CRC Field 

Data Link Errors 
Data Packet • 
Data Rate Selection • 
Data: 

Read Input 
Write/Send 

DB Command 
Deactivate 

Utilities 
Debug Command Menu 
Delete Alias 
Delete Breakpoint Command 
Delete Download File 
Director ies and Files, HDLC • 
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5.5.1.1 
5.5.1.2 

• 5.4.3.15 
• 5.4.3.15 
• 5.4.3.16 
• 5.4.3.16 
• 5.4.3.17 

5.5.2.2 
• 5.4.3.17 
• 5.4.3.18 
• 5.4.3.19 

5.4.3.20 
• 5.4.3.18 

5.5.2.3 
5.5.2.4 
5.5.2.1 
5.5.2.2 
5.5.2.3 

• 5.5.2.4, 5.5.3.3 
• 5.5.2.1, 5.5.3.2 

• 5.4.3.19 
• T5-2 

• 5.4.3.20 
• 5.4.3.21 
• 5.4.3.21 
• 5.4.3.22 
• 5.4.3.22 
• 5.4.3.23 

5.2.3.1 
5.4.3 

3.5 
1.3.1-
1.3.2 

1.4.2.5 
1.2 

B.7.5 

A.l.4 
0.3.5 
B.5.1 

4.2.1.3 
4.2.1.2 
5.4.3.3 
1.4.2.5 

5.6 
5.4.2.1 
5.2.3.1 
5.4.3.3 
5.2.3.2 

• T3-1 
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Display Error Codes Command • 
Documenting: 

Primary Station • 
Secondary Stations 

Download File: 
Build 
Delete 
List 

Download: 
Messages 
Preprocessor. 

Down1oader 
Error Recovery 
Errors 
Messages 
Prompts • 
Responses 
Utility • 

Downloading Preprocessed Files 
Dump Preprocessed File 
Dump Workspace Command 
DW Cormnand 

End-to-End Control 
Entry: 

FCCC 
Network • 
Packet Time-Out • 
Queue Buffer 

Error Recovery: 
Downloader 
Remote SCI. • 

Error Reporting, Remote SCI • 
Errors: 

Activation Services • 
Data Link 
Downloader 
Fatal 
Packet-Level 
Upper-Level • 
Warm Start 

ERRS Command 
Examples, FORTRAN 
Execute Task Command 

Fatal 'Errors 
FCCC Board 
FCCC Board, Adding 
FCCC: 

Entry 
Installing 
Multiline Operation • 

Field: 
Address • 
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5.4.3.5 

2.3.1 
2.3.2 

5.2.3.2 
5.2.3.2 
5.2.3.2 

• T5-1 
• .1.4.2.5, 5.2 

1.4.2.5 
5.3.3.2 
5.3.3.1 
5.3.3.1 

5.3.3 
5.3.3 
5.3.1 
3.5.2 

5.2.3.2 
5.4.3.4 
5.4.3.4 

1.4.1.4 

3.3.4.2 
3.3.4.2 
3.3.4.2 
3.3.4.2 

5.3.3.2 
5.4.4 
5.4.4 

A.1.6 
A.1.4 

5.3.3.1 
A.l.5 
A.l.3 
A.l.2 
A.1.l 

5.4.3.5 
4.6.3 

• 5.4.3.23 

A.l.S 
1.4.2.1 
3.3.4.1 

3.3.4.2 
3.2.2 

B.5 

B.7.2 



Index 

Command • 
CRC • 
Flag 
Optional Data 

Flag Field • 
Format, Transmission 
FORTRAN: 

Examples 
Program • 

Generation: 
Network 
TX5 • 

Generator, Network 

Hardware Features, Communications 
HDLC: 

Director ies and Files 
Level Functions • 
Levels • 
Line Control 

ID Association: 
Network/Task 
Task/Network • • 

ID Command, Associate Network ID/Task 
IDs: 

Network • 
Task 

lOT Command • 
Information Tables, Network • 
Initialize Date and Time Command 
Input Data, Read 
Input/Output Calls 
Install Task Command 
Installing: 

FCCC 
LLM • 

Interface, Assembly Language 
IT Command 

Kill Task Command 
KT Command 

LB Command 
LCI • 
Level Functions, HDLC 
Level: 

Line 
Packet 
Task 
User Task 
Utilities 

Levell. 
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B.7.3 
B.7.5 
B.7.l 
B.7.4 
B.7.l 

B.7 

• 4.6.3 
F4-8, F4-9 

3.3 
• FC-l 

1.4.2.5 

1.3.1 

• T3-l 
• T1-1 

• • • Fl-3 
• 1.4.1.2, 1.4.2.2 

3.3.3.4 
3.3.3.4 

• 5.4.3.14 

2.2.2.5 
2.2.2.4 
5.4.3.6 

1.4.2.4, 2.2.1 
5.4.3.6 
4.2.1.3 

4.2.1 
5.4.3.7 

3.2.2 
3.4.3 

• F4-7 
5.4.3.7 

5.4.3.8 
5.4.3.8 

5.4.3.9 
• 2.2.2.3, D.2 

• T1-l 

• 1.4.1.1, 
• 1.4.1.3, 

· . 
• 1.4.1.1, 

1.4.2.1 
1.4.2.3 

0.5 
1.4.1.5 
1.4.1.5 
1.4.2.1 

2270526-9701 



Level 2 • 
Level 3 • 
Level 4 • 
Levels, HDLC 
Line Control, HDLC 
Line Level 
Line Reset Command 
Line Statistics • 
Line Status Command • 
Lines, Additional 
Link Stream, TX5 • 
List Breakpoints.Command 
List Download File 
List Memory Command • 
List System Memory Command 
LL Command 
LLM: 

Board 
Installing 

LM Command 
Logical Channel Identifier 
Logical Unit Numbers 
LRCommand 
LS Command 
LSM Command • 
LUNO Command Menu 
LUNOs 

Menu: 
Debug Command 
LUNO Command 
Miscellaneous Command 
Remote SCI 
Task Command 

Messages: 
Download 
Downloader 
Remote SCI • 

Miscellaneous Command Menu 
MM Command 
Modi fy Alias 
Modify Memory Command 
Modify Preprocessed File 
Modify System Memory Command 
Modifying Network 
MSM Command • 
Multiline Operation, FCCC 

NB Command 
NE Command 
Network: 

Addressing 
Assignments • 

Network Buffers Command • 
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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 
831 S. Douglas Street 
EI Segundo, California 90245 
(213) 973-2571 

100 California Street 
Suite 480 
San Francisco, California 94111 
(415) 781-9470 

n6 Palomar Avenue 
P.O. Box 9064 
Sunnyvale, California 94086 
(408) 732-1840* 

3186 Airway 
Suite J 
Costa Mesa, California 92626 
(714) 540-7311 

Colorado 
9725 East Hampden Avenue 
Suite 301 
Denver, Colorado 80231 
(303) 751-1780 

Florida 
1850 Lee Road 
Suite 115 
Winter Park, Florida 32789 
(305) 644-3535 

Georgia 
3300 Northeast Expressway 
Building 9 
Atlanta, Georgia 30341 
(404) 458-n91 

*Service telephone number 

Illinois 
515 West Algonquin Road 
Arlington Heights, Illinois 60005 
(312) 640-2900 
(800) 942-0609* 

Massachusetts 
504 Totten Pond Road 
Waltham, Massachusetts 02154 
(617) 890-7400 

Michigan 
24293 Telegraph Road 
Southfield, Michigan 48034 
(313) 353-0830 
(800) 572-8740* 

Minnesota 
7625 Parklawn Avenue 
Minneapolis, Minnesota 55435 
(612) 830-1600 

Missouri 
2368 Schuetz 
St. Louis, Missouri 63141 
(314) 569-0801 * 

New Jersey 
1245 Westfield Avenue 
Clark, New Jersey 07066 
(201) 574-9800 

Ohio 
4124 Linden Avenue 
Dayton, Ohio 45432 
(513) 258-38n 

Pennsylvania 
420 Rouser Road 
Coraopolis, Pennsylvania 15108 
(412) n1-8550 

TI-CARE* 

Centralized Dispatch Telephone Numbers 
for Requesting Service 

oa ~~~ 
808-955-2617 (Hawalla" ','aod'i 0 

Ext. 553 or 554 

*Service mark of Texas Instruments 

Installation for Computer Systems 
800-231-2807 
713-937-1200 (Texas only, collect) 

Dallas Customers-
214-238-3881 

Texas 
8001 Stemmons Expressway 
P.O. Box 226080 
MIS 3108 
Dallas, Texas 75266 
(214) 689-4460 

13510 North Central Expressway 
P.O. Box 225214 
MIS 393 
Dallas, Texas 75265 
(214) ~-3881 

9000 Southwest Freeway, Suite 400 
Houston, Texas n074 
(713) n6-65n 

8585 Commerce Drive, Suite 518 
Houston, Texas n036 
(713) n6-6531 
(713) n6-6553* 

Virginia 
1745 Jefferson Davis Highway 
Crystal Square 4, Suite 600 
Arlington, Virginia 22202 
(703) 553-2200 

Wisconsin 
205 Bishops Way 
Suite 214 
Brookfield, Wisconsin 53005 
(414) 784-1323 

201-574-9800 
New Jersey 
North of 
Princeton 

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



~
o TEXAS INSTRUMENTS 

UI INCORPORATED 

DIGITAL SYSTEMS GROUP 
POST OFFICE BOX 2909 AUSTIN, TEXAS 


