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B 1000 System Communications Module (SYCOM)

SECTION 1
INTRODUCTION

GENERAL

The System Communication Module (SYCOM) program as well as the commands and procedures re-
quired to operate the SYCOM program are described in this document. The SYCOM program permits
users of the B 1000 data processing system to communicate with other Burroughs computer systems,
including B 1000, B 5000/B 6000/B 7000, and CMS systems. B 1000 refers to the family of B 1900,
B 1800, and B 1700 data processing systems. Communication with other Burroughs computer systems
occurs in the following modes of operation:

Remote Job Entry (RJE)
File Transfer

Virtual Terminal
Program-to-Program
Program-to-SYCOM

Each mode of operation offers the user a specific form of communication which can handle the special-
ized needs of a distributed data processing network.

It is assumed that the reader has a working knowledge of the basic hardware and software functions
of the B 1000 data processing system. A brief description of each section and appendix of this
document follows.

Section 1: INTRODUCTION
Provides a brief introduction to the SYCOM program and related documents.

Section 2: SYCOM SYSTEM OVERVIEW
Contains a general description of the functions performed by the SYCOM program. This section
also identifies any system requirements and restrictions of the SYCOM program, modes of
operation, configurations, and message path assignments.

Section 3: SYCOM PROGRAM OPERATING INSTRUCTIONS
Describes the SYCOM program operating instructions, which include preliminary procedures,
workfile naming conventions, execution of the program, termination of the program, and termi-
nal operations.

Section 4: SYCOM PARAMETERS
Describes the SYCOM parameters.

Section 5: SYCOM OPERATOR COMMANDS
Describes the SYCOM program input commands.

Section 6: OUTPUT MESSAGES
Describes the SYCOM system output messages: SYCOM program messages, network controller
messages, and Master Control Program (MCP) messages.

Appendix A: GLOSSARY OF TERMS AND ACRONYMS
Contains a glossary of terms and acronyms used in this document.

Appendix B: CHARACTER SET
Contains the character set used by the SYCOM program.

1108859 1-1
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Appendix C: SYCOM NETWORK CONTROLLER
Describes the generation of a network controller for use with the SYCOM program and the func-
tion of the network controller in relation to the SYCOM program.

Appendix D: CONTROL MESSAGE FORMATS
Contains the communications control message formats, program-to-program message formats,
and program-to-SYCOM message formats.

Appendix E: SUMMARY OF FILES
Contains a summary of all files used by the SYCOM program.

Appendix F: PARAMETERS FILE
Contains the format of the parameters file.

Appendix G: STATISTICS FILE
Contains the format of the statistics file and a sample program to list the statistics.

Appendix H: SAMPLE APPLICATION PROGRAMS
Contains two sample application programs which show how to interface with the SYCOM pro-
gram in the program-to-program mode of operation.

Appendix I: RESTRICTED MCP COMMAND SUMMARY
Describes the restricted MCP commands.

Appendix J: NOTATION AND SYNTAX CONVENTIONS
Describes the notation and syntax conventions used in this manual.

Appendix K: SYCOM SYNTAX REFERENCE GUIDE
Contains a reference guide to the SYCOM syntax.

RELATED DOCUMENTS

The following manuals are referenced in this document:
B 1000 Systems System Software Operation Guide, Volume 1, form number 1108982.
B 1800/B 1700 Systems System Software Operation Guide, Volume 2, form number 1108966.
B 1000 Systems Network Definition Language (NDL) Reference Manual, form number 1073715.
B 1000 Systems Command AND Edit (CANDE) User’s Manual, form number 1090586.

B 1000 Systems Supervisory Message Control System (SMCS) Reference Manual, form number
1108891.

B 1000 Systems Remote Job Entry (RJE) Reference Manual, form number 1090602.
TD 730/TD 830 System Reference Manual, form number 1093788.
MT 983/MT 993 Display Terminals Reference Manual, form number 1118361.
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SECTION 2
SYCOM SYSTEM OVERVIEW

GENERAL

The Systems Communication Module (SYCOM) program enables a B 1000 user to submit jobs to
run on another computer system and to transfer files between two computer systems. The SYCOM
program also enables a user program to interface with the SYCOM program, a program running on
one computer system to communicate with a program running on another computer system, and a
remote terminal (for example, a TD 830) on one computer system to be a remote Operator Display
Terminal (ODT) on another computer system.

Output from jobs run on ‘a remote system can be returned to the local B 1000 system or directed to
a peripheral device on the remote system. Interactive output data is returned to the local system direct-
ly, by way of the network controller in each system.

The SYCOM program, along with its associated network controller, is responsible for all data commu-
nications with other Burroughs systems. This includes performing the necessary functions to establish
line connections, receive/transmit data, and execute the correct line termination procedures.

The SYCOM program maintains a secondary level of control (MCP has primary control) over local
peripheral devices such as the card reader, card punch, line printer, and magnetic tape drives. The
SYCOM program reads and transfers card, tape, and disk files, accepts input from and displays mes-
sages to the Operator Display Terminal (ODT), and receives data files/messages for printing, punching,
displaying, or writing to either tape or disk files. The SYCOM program provides the mechanism by
which a terminal or application program in one computer system is able to communicate with specific
application programs in another computer system.

The SYCOM program retains compatibility with other Burroughs data communications line discipline
and message format conventions, and maintains standard Remote Job Entry (RJE) command
compatibility with existing RJE program products for Burroughs B 1000, B 5000/B 6000/B 7000, and
B 2000/B-3000/B 4000 systems.

The benefits of the SYCOM program are a result of its flexibility. A SYCOM distributed data process-
ing system can be designed and installed to satisfy the specific needs of the user. A few examples are:

A B 1000 computer system can be installed at the same installation to increase and share resources
with an existing system.

A remote B 1000 computer system can be installed to provide extra resources to a host installa-
" tion.

A B 1000 computer system can be installed in a network of systems to provide distributed pro-
cessing services.

1108859 2-1
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USER-SYSTEM/SERVER-SYSTEM RELATIONSHIP

A user-system is the computer system in a data communication network which serves as a point of
data collection and data distribution. A Remote Job Entry (RJE) environment where the system sends
card-image input and receives card-image and line printer output is an example of a user-system.

A server-system is generally considered to be the data processing system and is often referred to as
a host system or central system. It normally receives large volumes of data to be processed or program
source files to be compiled from a user-system. In the case of program compilations, the line printer
file and/or program object code files can be transmitted back to the user-system for printing or possi-
ble program execution. Interactive output is returned directly to the initiating program or terminal by
way of the network controller in each system.

The actual physical size of a computer is of relatively little importance when considering a system as
a server-system. The B 1000 data processing system can be a user-system, server-system, or both simul-
taneously. at @gE

Figure 2-1 is a block diagram of a user-system and server-system using the B 1000 data processing sys-
tem.

HARDWARE REQUIREMENTS

The following hardware elements are required to execute the B 1000 SYCOM program:

B 1000 Central Processor

128K bytes main memory (minimum)

Disk storage

Operator Display Terminal (ODT)

Multiline or single-line control

Line adapters as required (leased, switched, or direct)
Data sets and cables as required

MT 983/TD 830/TD 820 terminals as required

Line Printers as required (120 or 132 print positions)

MEMORY REQUIREMENTS

A list of the memory requirements of the SYCOM system software elements follows. These require-
ments can be used to approximate memory requirements for an interactive B 1000 SYCOM system op-
erating with or without a Supervisory Message Control System (SMCS):

66K bytes Master Control Program II (MCP) with data communication options

15K bytes Network controller (basic)

2K bytes For each additional line specified in the network controller

25K bytes Supervisory Message Control System (SMCS)

29K bytes Systems Communications Module (SYCOM)

After determining the basic memory requirements for the system, additional memory must be included
for any other programs that are to be executed in conjunction with the SYCOM program.

2-2
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CR SE— - cp
B 1000
USER-SYSTEM
gl ——————— Eamm——
LP
DSK
D/S
D/s

C\2

B 1000, B 2000, B 3000,
————— B 4000, B 5000, B 6000, OR B 7000 g——— DSK
SERVER-SYSTEM

LEGEND:
CR = CARD READER
CP = CARD PUNCH
LP = LINEPRINTER
MT = MAGNETIC TAPE
DSK = DISK
ODT = OPERATOR DISPLAY TERMINAL
VDT = VIDEO DISPLAY TERMINAL
D/S = DATASET

G12086

Figure 2-1. User-System/Server-System Schematic

1108859



B 1000 System Communications Module (SYCOM)
SYCOM System Overview

SOFTWARE REQUIREMENTS

In order for the SYCOM program to become operational, certain system software programs are re-
quired. Although these programs support the operation of the SYCOM program, they are general pur-
pose programs and support the entire system. Each program identified is individually documented for
its capabilities and requirements. The required system software programs are as follows:

Master Control Program II (MCPII)
network controller
SYSTEM/MAKEUSER program (if file security is to be used)

MASTER CONTROL PROGRAM (MCPII)

The MCP is an operating system which manages the demands and resources of B 1000 computer sys-
tems. It reduces programming efforts by providing a family of commonly used functions and services.
The MCP requires strict adherence to program structures and procedures in order to maintain commu-
nication between different programs, interpreters, and the MCP.

The MCP optimizes the productivity of a system by holding external intervention to a minimum and
maximizing system throughput. This is achieved by incorporating into the MCP the primary tasks of
input/output (I/0) control, file handling, multiprocessing, interrupts, memory allocation, and operator
interfaces.

NETWORK CONTROLLER

The network controller is a program generated by the Network Definition Language (NDL) compiler.
The network controller processes and supervises the flow of messages between computer systems, termi-
nals, and programs. Properly generated, the network controller performs all data communication line
discipline functions which are necessary for proper line/terminal control. This includes initiation and
completion of communication I/0O operations and servicing exception conditions. In order to optimally
provide these functions, the user provides the configuration of the data communication network to the
NDL compiler. The NDL compiler generates the network controller object program. For example, the
NDL compiler requires configuration information regarding the number and type of data communica-
tion lines or the number and type of terminals. The NDL compiler also creates the Network Informa-
tion File (NIF). This file contains all terminal and data communication line attributes.

The network controller program provides the SYCOM program with the capability to pass messages
between terminals, application programs, and other programs running on another computer system.
This is accomplished by means of MCP supported remote files and queues along with the network con-
troller’s message switching capability. Each program, including SYCOM, that is to be included in the
message flow must contain a remote file for input/output message traffic. This file must also be de-
clared in the network controller.

The following describes the normal sequence of events that involve the SYCOM program, the network
controller, and the terminals of the system: In response to a poll from the network controller, a termi-
nal transmits a message to the network controller. The network controller accepts the message and ap-
pends a header that supplies pertinent information about the message, (for example, the terminal type
and logical station number). The network controller then determines which program to send this mes-
sage to and writes it into a remote file designated for that program. The program reads this remote
file and obtains an input message. If the message is a SYCOM program command, it is processed and
a reply message is created. The SYCOM program writes the reply message to the remote file. The net-
work controller reads the reply message and transmits it without the header to the originating terminal.

2-4
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SYSTEM/MAKEUSER PROGRAM

The SYSTEM/MAKEUSER program is a utility program that creates and modifies the (SYSTEM)/
USERCODE file. This file contains all valid system usercode/password combinations. The MCP uses
this file to support and enforce the file security system for programs and users which access files on
disk.

SOFTWARE OPTIONS

The following programs are not required but can be used in conjunction with the SYCOM program
to provide particular service needs. ?/

Supervisory Message Control System (SMCS) program D (0',\
Application programs ﬂ

CANDE program R c

DMPALL program

Although the Supervisory Message Control System (SMCS) program is not a required program for the
operation of a SYCOM system, its use is strongly suggested for those systems which have terminals.
A terminal in a SYCOM system environment is permitted to initiate file transfers or become a virtual
terminal entity on a server-system. These terminals can also be utilized for other applications such as
data entry and program development. The SMCS program can maintain overall control of the terminals
for these varied system applications.

SUPERVISORY MESSAGE CONTROL SYSTEM (SMCS) PROGRAM

The Supervisory Message Control System (SMCS) program is a supervisor for a data communications
software system which includes such programs as SYCOM, CANDE, and other on-line programs of
either Burroughs or user origin.

The SMCS program provides many functions and special features to an interactive system. The high-
lights of some of the more pertinent functions are presented here. Relevant to the SYCOM system,
the SMCS program provides some basic message switching (terminal-to-terminal, terminal-to-ODT, and
ODT-to-terminal), attachment of terminals to application programs by means of a remote file, and in-
formation about the network controller.

The SMCS program also controls terminal log-on security (checking of user security codes and granting
access to user files) and approves or denies all remote file open requests to terminals under its control.
Moreover, the SMCS program provides a certain degree of resource allocation through security, job
control, remote file control, and error handling. For example, for all terminals which are under control
of the SMCS program, final control over the device as a resource is left to the SMCS program. There-
fore, the SMCS program can temporarily attach terminals to the SYCOM program by means of the
SMCS SIGN ON facility. For complete information concerning the SMCS program, refer to the B 1000
Systems Supervisory Message Control System (SMCS) Reference Manual, form number 1108891.

APPLICATION PROGRAMS

There are three types of application programs useful to the SYCOM program:
Interactive data entry
System-to-system

Command input to the SYCOM program

Each program type is described in the following paragraphs.
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Interactive Data Entry

A user can elect to develop an interactive application program tailored to the specific needs of an in-
stallation. These specific needs could include such functions as data entry, information retrieval, or
any application desired.

System-to-System

If an application program in a user-system is required to communicate directly with another application
program in a server-system, the capability is available. The communication link is directly through the
network controller in each system. The SYCOM program has no role in this message traffic. However,
the SYCOM program does approve a virtual terminal Logical Station Number (LSN) for identification
and control purposes. This is a residual capability based on requirements for the network controller
in each system by the SYCOM program.

Command Input to the SYCOM Program

An application program can provide the source for a string of SYCOM program commands to be per-
formed on an automatic basis. Normally, this would be for off-hours operation but could also be uti-
lized for everyday occurrences in a work flow pattern.

CANDE PROGRAM

The B 1000 CANDE program provides generalized file updating and preparation capabilities in an in-
teractive, terminal-oriented environment. The CANDE program performs these file updating and text
editing functions in program development and other such environments. The CANDE program can be
utilized on the remote system by a user on the local system by means of virtual terminals.

The CANDE program has been designed to run in a self-sustaining operation or in conjunction with
the SMCS program. In either case, it requires a network controller for data communication functions.
The CANDE program operates with a basic usercode-password type of security that is available to the
CANDE program and the SMCS program from the MCP. For complete information concerning the
CANDE program, refer to the B 1000 Systems Command AND Edit (CANDE) User’s Manual, form
number 1090586.

DMPALL PROGRAM

The DMPALL program is a utility program which can reproduce files from one medium to another
and list files from any medium with byte, digit, or combined format. The program can also start or
stop reading of a file at a specified record. Specifications for these functions are entered to the
DMPALL program from the system ODT, card reader, or local system terminal. For more complete
information concerning the DMPALL program, refer to the B 1800/B 1700 Systems System Software
Operation Guide, Volume 2, form number 1108966.

MODES OF OPERATION

The SYCOM program operates in these five modes:

1. Remote Job Entry (RIJE).

2. File Transfer.

3. Virtual Terminal Communication.

4. Program-to-SYCOM Communication.
5. Program-to-Program Communication.

Each mode of operation is described in the remainder of this section.
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REMOTE JOB ENTRY (RJE)

The SYCOM program, in RJE mode, reads and punches cards, prints output, accepts ODT input, dis-
plays ODT output messages, and transfers file/control messages between the user-system and a server-
system.

Input can be directly from a card reader, disk, or the ODT. When using tape or disk, the MCP file
attribute options must be specified. Card reader input is generally associated with RJE batch data
transmissions. However, input can be from either the card reader or from disk.

SYCOM program commands can be alternately received from an application program through the Pro-
gram-to-SYCOM mechanism. With this mechanism, the RJE input as well as associated output can
be automatically controlled.

Output can be directed to a card punch, line printer, disk, magnetic tape, or the ODT. However, in
the case of a line printer or card punch, the data received can be written to a printer backup or punch
backup file on disk. If the output is written to a backup file, the appropriate MCP command must
be entered to print or punch the backup file.

Example:
PB <printer backup file-id>

The SYCOM program can direct the network controller to establish or re-establish a connection to a
server-system. If the SYCOM program on the server-system is the only data communication program
using the network controller, the SYCOM program can cause the network controller on the server-sys-
tem to enter an idle state while waiting for an incoming connection to be established and to terminate

a connection when appropriate.
The transmission of RJE data files to or from a server-system is described in the following paragraphs.

A user of the SYCOM program on the user-system prepares a data file consisting of 80-column card
images, 96-column card images, or 90-character CANDE data files for transmission to the server-system
host program. The data file is read, compressed, and blocked by the SYCOM program and is written
to the network controller remote file. The network controller transmits the data file to the server-system
host program. After the data file has been transmitted to the server-system host program, the data
file is under control of the server-system MCP. The data file is processed by the server-system MCP
according to directives specified in the data file (COMPILE or EXECUTE). Figure 2-2 illustrates the
path of the data file from the user-system to the server-system.

All the ODT messages that pertain to a job such as beginning of job, end of job, and special ODT
messages are transmitted back to the user-system for display on the user-system ODT. A message can
be entered through the user-system ODT to control jobs executing on the server-system or manipulate
data files as required, providing the SMCS program is running on the server-system. The SYCOM pro-
gram accepts this message and writes it to the network controller. The network controller transmits
the message to the server-system network controller. The message is then given to the server-system
SMCS program and then to the server-system MCP for processing. Figure 2-3 illustrates the message
path. Any response to a message by the MCP is routed back to the user-system ODT.
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When the job has finished, any associated line printer and card punch output created by the server-
system host program can be transmitted back to the SYCOM program on the user-system. The network
controller receives these incoming message blocks and forwards them to the SYCOM program. The
SYCOM program then prints or punches this data on a user-system peripheral device. Figure 2-4 illus-
trates the path which the output takes from the server-system host program.

SERVER-SYSTEM USER-SYSTEM
PRINT/PUNCH NETWORK
OUTPUT DATA CONTROLLER

SERVER-SYSTEM SYCOM

HOST PROGRAM PROGRAM

NETWORK LINE PRINTER
CONTROLLER AND/OR
CARD PUNCH DEVICE

G12089

Figure 2-4. Printer/Punch File Message Path

The flow of data between the user-system and a server-system in RJE mode is often referred to as
a job stream. Any number of job streams can be initiated at the same time from a user-system. The
number of jobs which can run on a server-system is limited only by the ability of the system to process
them.

If the SYCOM program in RJE mode is to communicate with the B 1000 RJE/CONTROLLER pro-
gram, the NOFS (no file separators) parameter also must be specified in the SYCOM parameters file.

FILE TRANSFER

Files can be transferred to or from disk and magnetic tape devices. Magnetic tape transfers are re-
stricted to one data file per tape. Library file tape created by the SYSTEM/COPY program cannot
be transferred by the SYCOM program. These tape files must first be loaded to disk and then transfer-
red.

Functional Description

The user initiates a file transfer by entering the ADD, COPY, PUT, or FETCH commands to the
SYCOM program. The ADD and COPY command syntax requires source and destination systems to
be specified for the transfer, while the PUT and FETCH commands do not. These source and destina-
tion system identifiers must be the same as those specified for the SYSTEMID parameter in the PA-
RAMETERS file or the MCP HOSTNAME at initialization time.

Whenever a file to be transferred is located on the user-system, the file transfer is a PUT operation.
The PUT command causes a file transfer from the user-system to the server-system. When the file is
on the server-system, the transfer is a FETCH operation. The FETCH command causes a file to be
transferred from the server-system to the user-system.
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The actual file transfer is initiated by exchange of control information between the two SYCOM pro-
grams. This process is often referred to as handshaking. All file transfers occur as PUT operations.
That is, a user enters the FETCH command to the user-system SYCOM program and the program
then sends a FETCH control message to the server-system SYCOM program. When a SYCOM program
receives a FETCH control message, it initiates a PUT command of the same file specified in the
original FETCH command. PUT and FETCH messages completely specify both source and destination
file attributes. The PUT message elicits a PUT reply message signifying that data transfer can begin.
The sender system then sends one or more data message blocks which are eventually followed by an
end-of-file message. File transfers can take place in both directions simultaneously.

Upon completion of the file transfer, the system that received the file informs the originating system
of the completion with a control message.

A file transfer can be immediately discontinued through the ABORT command. If a file transfer is
aborted, the file remains unchanged on the source system and the file is not entered in the disk direc-
tory in the destination system. This means that the whole file must be transferred to the destination
system in order to be entered in the disk directory.

When more than one file transfer is requested or a file transfer request is made to the SYCOM pro-
gram while another is in progress, the transfer request is placed into a waiting schedule maintained
by the program. When the current file transfer completes, the next file to be transferred is taken out
of the waiting schedule and the file transfer process begins. File transfer requests are processed on a
first-come, first-served basis. Transfers of families of files are limited by the GROUPSIZE parameter.
When this limit is reached, the SYCOM program checks to see whether other users have queued file
transfer requests and, if so, processes those requests. This mechanism assures an orderly processing
sequence.

The NOFTS (no file transfer) parameter must not be specified in the SYCOM PARAMETERS file at
initialization time. The NOFTS parameter inhibits the file transfer function of the SYCOM program.

VIRTUAL TERMINALS

A virtual terminal can be either a local terminal, the system ODT, or an application program. The
virtual terminal concept is a logical concept based on the actual message path established between the
terminal, system ODT, or application program on the user-system and an appropriate interactive appli-
cation program in a server-system. A virtual terminal can control jobs in a server-system through the
capabilities of the server-system SMCS program. However, the main connections between systems are
established by the SYCOM program. Figure 2-5 illustrates a user-system with virtual terminals. An ap-
plication program in this environment can be any program using a remote file which does not use tallies
or toggles.

A virtual terminal has access to all user-system and server-system facilities. Commands to the user-
system are local and are processed by either the SYCOM program, the SMCS program, the MCP, or
by an application program. Commands to the server-system are transmitted through the user-system
network controller to the server-system network controller for processing and subsequent replies from
the MCP, SMCS program, SYCOM program, or application program on the server-system.

The SYCOM program has the ability to mix control messages from a virtual terminal to a server-system
even if file transfer is in progress. Control messages are immediately transmitted to the server-system.
For example, a control message to the server-system could be a PD command to the MCP, a SIGN
ON command to the SMCS program, an ABORT command to the server-system SYCOM program,
or some predesignated command to an application program.
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Terminal-to-Program Communications

When the SYCOM program is utilized in a larger system development or data entry environment which
has terminals, then the user-system can have the configuration shown in Figure 2-6. In the hardware/

software configuration illustrated, the complete spectrum of SYCOM program capabilities are available
to the system user.

B 1000 USER-SYSTEM

MASTER CONTROL PROGRAM (MCP)
A 'y
PROGRAM-TO- PROGRAM-TO-
SYCOM PROGRAM SMCS
(INa) (MCSREMOTE)
\
ls— (OUTQ) L
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RSC = REMOTE SUPERVISORY CONSOLE
VDT = VIDEO DISPLAY TERMINAL COMMUNICATION
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INQ = QUEUE FILE FOR OUTPUT ONLY SERVER-SYSTEM
ouTta = QUEUE FILE FOR INPUT ONLY
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RFUSER = REMOTE FILE FOR APPLICATION
PROGRAM
MCSREMOTE = REMOTE FILE FOR THE SMCS
G12091

Figure 2-6. User-System Schematic (SMCS with Terminals)
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In the environment shown in Figure 2-6, the SYCOM program still communicates directly with the net-
work controller for normal communications activity. However, the SMCS program maintains elemen-
tary control over the SYCOM program and control over the system terminals. Consequently the SMCS
program directly causes the execution of the SYCOM program when a terminal or Remote Supervisory
Console (RSC) signs on to the SYCOM program through the SMCS program . A terminal user can
direct commands to the SYCOM program in the user-system or the SMCS program in either the user-
system or server-systemi.

With the introduction of the SMCS program into a system, all of the commands, functions, and capa-
bilities become available to the terminal user.

The communications protocol assumed by the SYCOM program supports user-system terminals con-
nected (logically) to an interactive application program on a server-system. Using this protocol makes
the terminal appear as though connected directly to the application program. The terminal is then used
as if it were locally attached to that program.

Presently available interactive application programs can be used or the user can optionally elect to de-
velop a special application program for terminal and/or other program interaction.

The method for conveying terminal data between two computer systems makes use of a device address
field in the control message. The device address in the control message specifies the terminal with which
the message text is associated. This device address is known as a virtual terminal address, and is a
naming convention used by both the user-system and server-system network controller to reference a
particular terminal. This addressing scheme is described as follows:

1. The device address or virtual terminal address is made up of two characters. One character
is an upper-case alphabetic and the other is a lower-case alphabetic.

2. When a virtual terminal transmits a message on the user-system, a user transmit address with
a lower-case and upper-case letter is included in the message (for example, a user transmit ad-
dress of ‘‘aZ’’). In order to receive a response message from the server-system the virtual ter-
minal address letters are reversed (for example, a server transmit address of ‘‘Za”’).

3. When the server-system network controller receives a virtual terminal message with a device
address consisting of a lower-case and an upper-case letter, the network controller remembers
that the message is from a virtual terminal for any reply messages that are forthcoming. The
server-system network controller passes the message to either the MCP, the SMCS program,
the SYCOM program, or application program. The virtual terminal addressing scheme used
by the network controllers requires the server-system to reverse these device address characters
prior to transmitting back to the user-system. These transmit/receive device addresses are
specified in the NDL source file when compiling the network controller for each system.

4. Assume that a user-system network controller supports a connection for six virtual terminals
to a server-system. The user-system refers to these terminals by the following virtual terminal
(transmit) address.

aA, bA, cA, Aa, Ab, Ac

The server-system network controller must then refer to these same terminals by a virtual ter-
minal (receive) address as follows.

aA, bA, cA, Aa, Ab, Ac

When the user-system receives messages from the terminals on the server-system, the user-sys-
tem refers to these terminals with the following virtual terminal (receive) addresses.

Aa, Ab, Ac, aA, bA, cA
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When the server-system receives messages from the terminals on the user-system, the server-
system refers to these terminals with the following virtual terminal (transmit) addresses.

Aa, Ab, Ac, aA, bA, cA

The virtual terminals are declared in the STATION section of the NDL source file. The sta-
tions could appear as follows.

User-System Virtual Terminals

STATION USER1:
DEFAULT = VIRTUALTERM.
ADDRESS = ‘““Aa”, “aA’”. % “‘receive’’, ‘‘transmit’’ addresses.

STATION USER2:

DEFAULT = VIRTUALTERM.

ADDRESS = ‘“Ab”’, “bA”. % ‘‘receive’’, ‘‘transmit’’ addresses.
STATION USER3:

DEFAULT = VIRTUALTERM.

ADDRESS = “Ac”’, ‘““cA”. % ‘‘receive’’, ‘‘transmit’’ addresses.

STATION SERVERI1:
DEFAULT = VIRTUALTERM.
vADDRESS = ‘““‘aA”, “Aa”. % “‘receive’’, ‘“‘transmit’’ addresses.

STATION SERVER?2:
DEFAULT = VIRTUALTERM.
ADDRESS = ‘“bA’’, ‘““Ab”. % ‘‘receive’’, ‘‘transmit’’ addresses.

STATION SERVER3:
ADDRESS = ‘““cA”, “Ac”. % ‘‘receive’’, ‘‘transmit’’ addresses.

Server-System Virtual Terminals

STATION USERL:

DEFAULT = VIRTUALTERM.

ADDRESS = ‘““Aa’’, ‘“aA’’. % “‘receive’’, ‘‘transmit’’ addresses.
STATION USER2:

DEFAULT = VIRTUALTERM.

ADDRESS = “Ab”’, “bA”. % “‘receive’’, ‘‘transmit’’ addresses.

STATION USERS3:
ADDRESS = “Ac”’, ‘“‘cA’. % “‘‘receive’’, ‘‘transmit’’ addresses.
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STATION SERVERI1:
DEFAULT = VIRTUALTERM.
ADDRESS = ‘“‘aA”’, ‘“Aa’’. % ‘‘receive’’, ‘‘transmit’’ addresses.

STATION SERVER2:
DEFAULT = VIRTUALTERM.
ADDRESS = “bA”, ““Ab”. % “‘receive’’, ‘‘transmit’’ addresses.

STATION SERVER3:
DEFAULT = VIRTUALTERM.
ADDRESS = ‘“cA”, “Ac”. % “‘receive’’, ‘‘transmit’’ addresses.

Refer to Appendix C, SYCOM Network Controller, for more information on the generation of a net-
work controller for use with the SYCOM program.

The following events represent the terminal-to-program procedure implemented by the SYCOM pro-
gram. These events portray an interactive session between a virtual terminal on a user-system and an
application program on a server-system.

USER-SYSTEM

At initialization time, the SYCOM program issues a remote file information request to obtain from
the network controller the Logical Station Numbers (LSNs) for the virtual terminals assigned to the
system. These numbers are placed into a table which maps the actual LSN of each virtual terminal
into a virtual LSN. The SYCOM program can then reference this table to find the corresponding virtu-
al terminal knowing the actual LSN of a virtual terminal.

To establish a connection to a server-system, a CONNECT command is entered to the user-system
SYCOM program. The SYCOM program finds the next available entry in its virtual LSN table and
transmits a connect message to the server-system network controller. This connect message is a control
message which contains a virtual terminal address. Upon receipt of the connect reply message from
the server-system network controller, the SYCOM program replies with the results.

During the time span in which a connection exists, all data messages entered from a virtual terminal
are sent to the server-system for processing. Two types of commands are excluded: 1) any local SMCS
commands which are prefixed with the assigned SMCS signal character, or 2) local SYCOM program
commands prefixed with the pseudo-signal character. This communication is accomplished by doing a
remote file write to the network controller using the virtual terminal LSN. In processing this message,
the user-systems network controller maps the virtual terminal LSN into the assigned 2-character virtual
terminal address. The message is then transmitted to the server-system, according to the SYCOM pro-
gram protocol, with the virtual terminal address. The terminal user can then sign on to any application
program that is supported in the server-system, provided the capability is inherent in the form of a
Message Control System (MCS) such as the SMCS program.

Any incoming message to the user-system network controller from a SYCOM line that contains a virtu-
al terminal address (for example, Aa, Ab, or Ac) is sent to the SYCOM program. These messages are
written into the SYCOM program remote file, called LINK, by the network controller with a device
address appropriate for the terminal. When the SYCOM program reads the message, it searches the
virtual terminal address table for the actual system LSN for that terminal. The SYCOM program then
puts the actual LSN into the reply message and writes it into the network controller station queue for
distribution to the originating terminal.
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When the virtual terminal is an application program, the reply message is sent to that program by way
of the queue mechanism used for program-to-SYCOM communications.

When the user wishes to disconnect from the server-system, a DISCONNECT command is entered to
the local SYCOM program. The local SYCOM program transmits a disconnect control message through
the user-system network controller to the server-system network controller, specifying the virtual termi-
nal address to be disconnected. The terminal user is notified of this action and is then free to establish
another connection or work pattern, as desired. Virtual terminals are not automatically dxsconnected
when the system operator enters the EOJ command to the SYCOM program.

SERVER-SYSTEM

The server-system network controller handles connect and disconnect messages, in a manner that is dif-
ferent from the handling of other control messages which are routed directly to the SYCOM program.
On receipt of a connect message, the server-system network controller verifies that the addressed virtual
terminal exists and checks to see whether it can support another connection and if some interactive
application program is ready to accept input. If so, the network controller returns a connect reply mes-
sage indicating successful completion. Otherwise, the network controller sends back an error response
in a connect reply message.

When the connection is successful, the server-system makes this virtual terminal appear as a local termi-
nal to that system.

If the user is logged on to the SYCOM program by way of the SMCS program, then that user is auto-
matically logged on to the server-system SMCS program.

During the time span a connection exists, any input data received by the server-system network control-
ler for an enabled virtual station is sent to the waiting application program through the remote file
or through the SMCS program. This message transfer occurs in exactly the same manner as for local
terminals. Any output data generated by the application program is transmitted back to the user-system
with the virtual terminal address specified.

The server-system network controller, upon receipt of a disconnect message, takes the necessary action
to detach that virtual terminal and respond to the user-system network controller with an appropriate
disconnect reply message. If the user was logged-on to the server-system SMCS program, then that user
is automatically logged off the virtual terminal.

Remote Supervisory Console

The SYCOM program is capable of utilizing the ODT, an application program, or a terminal in a user-
system as a remote ODT to a server-system. This occurs only when the SMCS program is running in
the server-system. Figure 2-7 shows the message flow. For this system, the ODT is also referred to
as a Remote Supervisory Console (RSC). This term was selected to imply capabilities which exceed nor-
mal capabilities of an ODT,

Messages transmitted from the RSC to the SYCOM program are grouped into two basic types:

1. Local SYCOM commands.
2. Remote MCP commands.

Local SYCOM commands include commands received by the SYCOM program to initiate file transfers,
request SYCOM status data, and operator responses to conditions within the domain of the SYCOM
program which cannot be preprogrammed. These conditions can include card reader not ready or clear
peripherals.
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Remote MCP commands received from a RSC are basically directives used to control the execution
of jobs on the server-system. This is accomplished through the server-system SMCS program. Only cer-
tain MCP commands are permitted from a RSC when the RSC virtual terminal assignment is not de-
clared as a remote ODT in the server-system network controller. For a list of the restricted MCP com-
mands refer to Appendix I in this manual. Otherwise, only remote ODT restrictions apply.

Figure 2-7 shows the message flow from a Remote Supervisory Console (RSC) on a user-system to the
MCP on a server-system. The numbers represent the message flow sequence.
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Figure 2-7. RSC Input/Output Message Flow
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Output messages to the RSC can be grouped into four types:

1. Local SYCOM output messages.
2. Local MCP output messages.

3. Remote SMCS output messages.
4. Remote MCP output messages.

Local SYCOM output messages are normally responses to SYCOM commands but can also be error
type messages reporting SYCOM problems.

Local MCP output includes such messages as NO PRINTER AVAILABLE and other such information
messages which pertain to operations of a SYCOM system.

Remote SMCS messages are replies to SMCS commands entered for processing by the server-system
SMCS program.

Remote MCP output messages include ODT type output resulting from jobs run on a server-system.
These messages are routed back to the user-system SYCOM program for display.

In the case where the RSC is actually an application program, the response message is directed to that
program by way of the SYCOM program-to-SYCOM queue mechanism.

Referring again to Figure 2-7, assume, for example, that a user wanted to execute a job on the server-
system. Also, assume that the subject program and all data requirements reside in the server-system.
The appropriate command string is entered to the user-system SYCOM program by way of the ODT/
RSC. The SYCOM program accepts this message from the MCP and formats and transmits it to the
server-system by way of the network controller on each system. The command string could also be
entered from either a local terminal or application program. Although the message path is slightly dif-
ferent, the results are the same.

In the server-system, the SMCS program receives the MCP command message from the network con-
troller and zips it to the MCP. The server-system MCP processes the request. All output messages per-
taining to this job are given to the SMCS program which, in turn, gives them to the SYCOM program
in the user-system. The user-system SYCOM program then displays these messages on the ODT/RSC.

Both systems can perform an identical set of functions provided both computer systems are like-sys-
tems. For example, two B 1000 computer systems are like-systems.

PROGRAM-TO-SYCOM COMMUNICATIONS

The same range of functions available with terminal-to-program communication is also available with
the program-to-SYCOM facility. This feature is made possible by an adaptation of the terminal-to-pro-
gram scheme.

A feature is provided in the SYCOM program to allow an application program in the user-system to
function as a terminal. This application program must format messages to appear as input from a ter-
minal keyboard, and once formatted, these messages must be written to the SYCOM queue file for
processing. The first 10 bytes of each message contains the program identification, message length, and
message number.

Until a reply message is processed, processing for the SYCOM program is the same as for terminal-
to-program commands. When the SYCOM program receives a reply message, it writes the message into
the queue file. The application program then reads this queue file to obtain the message. These reply
messages are formatted to terminal display specifications and contain a 2-character message key which
identifies the message. Therefore, the application program can print, store, ignore, parse, or display
the message text as appropriate for the program.
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The schematic in Figure 2-8 provides an overview of the mechanics for program-to-SYCOM communi-
cations. The application program gives a command to the SYCOM program by writing into the
SYCOM OUTQ queue file. The application program obtains a response message by reading from the
SYCOM INQ queue file.

No command restrictions are enforced for this method of communication. However, in order to invoke
this feature, the SYCOM parameter PROGRAM must either be declared in the PARAMETERS file
at initialization time or be enabled with the PROGRAM ON command. Refer to Appendix D in this
manual for information concerning the program header and message formats for program-to-SYCOM
communication.

B 1000 USER-SYSTEM

/

" MASTER CONTROL PROGRAM (MCP)

APPLICATION

| PROGRAM

{INQ)
r ‘OUTQ"’J NETWORK

SYCOM
. (LINK) »| CONTROLLER

COMMUNICATIONS LINE
TO SERVER-SYSTEM,

G12093

Figure 2-8. Program-to-SYCOM Schematic
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PROGRAM-TO-PROGRAM COMMUNICATIONS

The SYCOM program provides the capability for a program executing on one computer system to com-
municate with a program executing on another computer system. This capability is called program-to-
program communication. In this mode of operation, the SYCOM program is got_ involved with the
program-to-program message traffic and, therefore, does not provide any services to either program.

Figure 2-9 illustrates the message path for program-to-program communication. Communication occurs
directly through the network controllers by way of a remote file. This remote file must be declared
in each network controller, and both application programs must declare this remote file in the file dec-
laration statements.

USER-SYSTEM SERVER-SYSTEM
MCP mcP
AP SYCOM AP

NETWORK | NETWORK
CONTROLLER — | CONTROLLER

G12094

Figure 2-9. Program-to-Program Communication

Each application program accepts input messages from the network controller and returns output reply
messages to the same network controller for transmission to the other system or program.

Each application progra prefix each input/output message with a header. The format of this
header is defined in Appendk D, Message Formats, in this panual. There are no text restrictions in
these message formats excepf the maximum length of )990{;\&3. —

7 &2\

¢
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HARDWARE/SOFTWARE CONFIGURATIONS AND MESSAGE PATH
ASSIGNMENTS

The System Communications Module (SYCOM) program is designed to operate in either of three levels:

1. As an individual entity without local terminals. This level is described in detail under the fol-
lowing heading, Level One System.

2. As an individual entity with local terminals. This level is described in detail under the fol-
lowing heading, Level Two System.

3. In conjunction with the Supervisory Message Control System (SMCS) program with terminals.
This level is described in detail under the following heading, Level Three System.

Figures 2-10, 2-11, and 2-12 show the SYCOM system hardware configurations with supporting soft-
ware elements for each of the three levels.

LEVEL ONE SYSTEM

This system configuration provides the SYCOM program user with the remote job entry, file transfer,
and virtual terminal capabilities from the system ODT and the program-to-SYCOM and program-to-
program communication capabilities. This level requires the smallest memory size commitment. Al-
though the SYCOM program commands are generally confined to entry from the system ODT, special
application programs running in the system can alternately write commands to the SYCOM program
for processing.

Figure 2-10 shows the user-system schematic with the communication links between system software
elements. Each of these links, queues, and remote files have specific purposes which are identified as
follows:

1. INQ is a queue file used by the SYCOM program as output to an application program utilizing
the program-to-SYCOM facilities.

2. OUTQ is a queue file used by the SYCOM program as input from an application program
utilizing the program-to-SYCOM facilities.

3. LINK is a remote file specified in the NDL source program and is used in communication
with a remote server-system. All RJE and virtual terminal input/output message traffic moves
through this file. This remote file is directly related to the SYCOM communications line to
a remote host.

4. RFUSER is a remote file specified in the NDL source program and is used for program-to-
program I/0 message traffic. This I/0 message traffic moves primarily through the network
controller on each system. All messages for this remote file move through the same communi-
cations line as those identified for the LINK file.
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ODT/RSC
B 1000 USER-SYSTEM
MASTER CONTROL PROGRAM (MCP)
PROGRAM-TO- PROGRAM-TO-
] SYCOM PROGRAM

(INQ)

! Y

SYCOM l@«— (OUTQ) ——! (RFUSER) — 8= \crwoRk

PROGRAM | o (LINK) | CONTROLLER

COMMUNICATIONS LINE TO
SERVER-SYSTEM.
G12095

Figure 2-10. User-System Schematic

The following diagrams show the various paths a message can take in the SYCOM system. The direc-
tional flow arrows (—) indicate the path a message follows.
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ODT Input

There are three message paths for ODT input for the Level One System shown in Figure 2-10. The
following diagrams and descriptions show each of these possibilities.

USER-SYSTEM SERVER-SYSTEM

OoDT ——#» MCP ——3» SYCOM ————— NC

4 NC ——#» SYCOM

, XXX > ————#= SYCOM

< XXX > - SYCOM ——» ODT

As shown in this diagram, all input command strings are given to the user-system SYCOM program
by the MCP. Messages prefixed with a period (.) character are processed by the user-system SYCOM
program. This period (.) character is called the pseudo-signal character and can be changed with the
SIGNAL command. All other input messages are sent to the server-system SYCOM program which
displays them on the server-system ODT. When the virtual terminal capability is invoked by using the
CONNECT command, the following message paths are established.

USER-SYSTEM SERVER-SYSTEM

.CONNECT —~——p SYCOM

ODT —»~ MCP —#» SYCOM —————— NC

/ NC # SMCS

L <XXX > = SYCOM

<XXX > » SMCS

zZiP < XX > = SMCS ——= MCP

If there is no SMCS program currently running in the server-system, the following error message is
returned to the requestor.

CONNECT DENIED, PROBABLY NO SERVER PROGRAM
Messages prefixed with the pseudo-signal character (default is ¢‘.”’) are processed by the user-system

SYCOM program. Non-prefixed messages are processed by the server-system SMCS program. Messages
prefixed with ZIP are sent to the server-system MCP by way of the server-system SMCS program.
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When the SMCS program is running on the server-system, the ODT operator either sign on to a pro-
gram in that system or initiate Remote Supervisory Console (RSC) type commands through the SMCS
program. When the virtual terminal is signed on to the specified application program, it is attached
to that program. All further non-prefixed input is sent to this program for processing. In the following
diagram, the dollar sign ($) character is used as the server-system SMCS signal character.

USER-SYSTEM SERVER-SYSTEM

SIGN ON AP —————p= SYCOM

ODT ~——#» MCP ——» SYCOM ——————» NC /
NC

- AP

—®= SMCS

. < XXX> —————- SYCOM

<XXX > | = AP
$ < XXX> | » SMCS
$zIP < XX> ' - SMCS ——» -MCP

Messages prefixed with the period (.) character are processed by the user-system SYCOM program.
Non-prefixed messages are processed by the server-system application program. Messages prefixed with
a dollar sign ($ ) character are sent to the server-system SMCS program. Messages prefixed with $ZIP
are sent to the server-system MCP by way of the server-system SMCS program.

Program-to-SYCOM Input

For program-to-SYCOM communications, the following message path assignments are available.

USER-SYSTEM 'SERVER-SYSTEM

AP ——— ——————» SYCOM ————= NC

4 NC ————» SYCOM

, < XXX> —————= SYCOM I

All input command strings are given to the user-system SYCOM program by the MCP through the
OUTQ queue file. Messages prefixed with a pseudo-signal character that defaults to a period (.) charac-
ter are processed by the user-system SYCOM program. All other input messages are sent to the server-
system SYCOM program which displays them on the server-system ODT.
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When the virtual terminal capability is invoked by entry of a CONNECT command, the following mes-
sage paths are established. :

USER-SYSTEM SERVER-SYSTEM

.CONNECT ——————= SYCOM
AP — 9 SYCOM = NC /

l NC » SMCS
< XXX > =8 SYCOM
< XXX> - SMCS
7 <XX> I - SMCS ——&= MCP
ZIP<XX : » SMCS ———p MCP

If there is no SMCS program currently running in the server-system, the following error message is
returned to the requestor.

CONNECT DENIED, PROBABLY NO SERVER PROGRAM

Messages prefixed with the period (.) character are processed by the user-system SYCOM program.
Non-prefixed messages are processed by the server-system SMCS program. Messages prefixed with a
question mark (?) character or the token ZIP for Remote ODT stations are sent to the server-system
MCP by way of the server-system SMCS program.

When the SMCS program is running in the server-system, the application program can sign on to a
program in that system or initiate RSC commands through the SMCS program. When this virtual ter-
minal or program signs on a specific application program, the terminal is attached to the application
program. All non-prefixed input is sent to that server-system program for processing. In the following
diagram, the dollar sign ($) character is used as the server-system SMCS signal character.

USER-SYSTEM SERVER-SYSTEM
SIGN ON AP —— g SYCOM
AP — = SYCOM & NC /
NC = AP
L = SMCS
. < XXX>> ————= SYCOM
<XXX > l - AP
$ < XXX> ' B SMCS
g7 <XX > | =~ SMCS ——#= MCP
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Messages prefixed with the period (.) character are processed by the user-system SYCOM program.
Non-prefixed messages are processed by the server-system SMCS program. Messages prefixed with the
dollar sign ( $ ) character are sent to the server-system SMCS program. Messages prefixed with the dollar
sign ($) and question mark (?) characters are sent to the server-system MCP by way of the server-
system SMCS program.

Program-to-program Input
The message path for program-to-program communications is limited to the predetermined path in the
following diagram. Messages can be in any format and contain any text compatible with both applica-

tion programs. The only prevailing restrictions are the maximum buffer size and that all messages must
be prefixed with a header. Refer to Appendix D in this manual, for the message formats.

USER-SYSTEM SERVER-SYSTEM

|

I
i

|

AP - NC

<XXX >

LEVEL TWO SYSTEM

This system configuration provides all SYCOM services as outlined for the Level One System and also
includes local terminals. With terminals, the SYCOM program functions can be invoked from outside
the computer room and away from the system ODT. Terminals on the system increase memory usage
in proportion to the number of terminals attached to the system and the number of lines for terminals.
However, the memory increase is in the network controller program and not the SYCOM program.

Local terminals are exclusively owned and controlled by the SYCOM program. Although no operation-
al SMCS program is required in a user-system, it is required in a B 1000 server-system when remote
ODT type activities are required. The introduction of terminals in this system requires another remote
file to be declared in the local network controller. This remote file is labeled TERMINALS and is used

by the SYCOM program for local terminal input/output message traffic between the SYCOM program
and the network controller.

Figure 2-11 shows the schematic of the Level Two System with terminals.

In the Level Two System configuration shown in Figure 2-11, the ODT and all terminals attached to
and owned by the SYCOM program normally communicate with the local SYCOM program. When
the virtual terminal capability is utilized, these devices are permitted to communicate with either the
system software programs or appropriate application programs in the server-system.
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B 1000 USER-SYSTEM

/

MASTER CONTROL PROGRAM (MCP)

PROGRAM-TO- PROGRAM-TO-
[' . SYCOM PROGRAM
(INQ) |
lt—— (OUTQ) — (RFUSER) —}
SYCOM (TERMINALS) )
PROGRAM
et v {LINK) -

NETWORK

CONTROLLER

L/

COMMUNICATION LINE
TO SERVER-SYSTEM,

G12096

Figure 2-11. Schematic of the Level Two User-System with Terminals
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The ODT, program-to-SYCOM, and program-to-program input message paths for this software config-
uration are the same as those defined for the Level One System. The message path assignments in the
following diagram are for local terminals attached to this system.

USER-SYSTEM SERVER-SYSTEM

VDT ——= NC ——p= SYCOM

L < XXX > ———= SYCOM

The virtual terminal capability is invoked by entry of the CONNECT command to the SYCOM pro-
gram. The following message paths are then established for the terminal.

USER-SYSTEM SERVER-SYSTEM

.CONNECT ———————# SYCOM

VDT —8»NC ———» SYCOM —————»= NC /
NC - SMCS

L < XXX> = SYCOM

< XXX > I - SMCS
ziP< XxX> ] » SMCS ——=~ MCP

If there is no SMCS program currently running in the server-system, the following error message is
returned to the requestor.

CONNECT DENIED, PROBABLY NO SERVER PROGRAM

Messages prefixed with the period (.) character are processed by the user-system SYCOM program.
Messages without the period (.) character are processed by the server-system SMCS program. Messages
prefixed with ZIP are sent to the server-system MCP by way of the server-system SMCS program.

When the SMCS program is running in the server-system, the terminal user can either sign on to a
program in that system or initiate RSC type commands through the SMCS program. When a virtual
terminal signs on to a specified application program, the terminal is attached to that program. All fur-
ther non-prefixed input is sent to that program for processing. In the following diagram, the dollar
sign ($) character is used as the server-system SMCS signal character.
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USER-SYSTEM I SERVER-SYSTEM

SIGN ON AP - & SMCS
VDT ——= NC ——» SYCOM —f NC /

NC B AP

L smcs

< XXX > ———= SYCOM
< XXX > l = AP
§ < xXxx> | - SMCS
$ZIP < xx > I - SMCS & MCP

Messages. prefixed with the period (.) character are processed by the user-system SYCOM program.
Non-prefixed messages are processed by the server-system SMCS program. Messages prefixed with the
dollar sign (8) character are sent to the server-system SMCS program. Messages prefixed with ZIP are
sent to the server-system MCP by way of the server-system SMCS program.

LEVEL THREE SYSTEM

The Level Three System provides the same capabilities as outlined for the Level One and Level Two
Systems and also provides the SYCOM terminal user with access to all of the capabilities provided by
the SMCS program.

Local terminals in this system configuration are under direct control of the SMCS program. When a
terminal is signed on to the SYCOM program by way of the SMCS program, the terminal is attached
to the SYCOM program. When the SYCOM program attachment is no longer needed, the terminal
can be detached from the SYCOM program by entering either of the following.

<SMCS signal character > OFF
BYE

In order for the SYCOM program to use the SMCS interface, an additional remote file labeled
MCSREMOTE is required. MCSREMOTE is a remote file used by the SMCS program as a link to
the system terminals. All terminal I/O message traffic between the SMCS program and the network
controller passes through this file. During the time a terminal is signed on to the SYCOM program,
certain messages are switched to the SMCS program for processing. These messages are prefixed with
a SMCS signal character.

Figure 2-12 shows the schematic of the Level Three System with the SMCS program and terminals.

In the Level Three System shown in Figure 2-12, all local terminals are attached to and owned by the
SMCS program; therefore, the normal message communication path is to the user-system SMCS pro-
gram. When the virtual terminal capability is utilized, these terminals are permitted to communicate
with either system software programs or appropriate application programs in the server-system. Addi-
tionally, these same terminals can communicate with any appropriate application program in the user-
system.
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Figure 2-12. User-System Schematic (SMCS with Terminals)
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The ODT, program-to-SYCOM, and program-to-program input message paths for this software config-
uration are the same as those defined for the Level One System. The following message path assign-
ments are for all local terminals attached to the user-system SMCS program. The normal message paths
for terminal input within the user-system are presented first.

USER-SYSTEM SERVER-SYSTEM

VDT ——#= NC ~————= SMCS
< XXX > ———#= SMCS

ZIP< XX> ——————= SMCS —#» MCP

All input command strings are given to the user-system SMCS program. Messages prefixed with ZIP
are sent to the user-system SMCS program and the SMCS program passes the messages to the MCP
for processing.

In order for the terminal user to gain access to the user-system SYCOM program, the terminal user
must enter the SIGN ON command to the SMCS program as follows. Although this diagram shows
how to sign on to the SYCOM program, it could be any appropriate application program in the user-
system.

USER-SYSTEM I SERVER-SYSTEM

SIGN ON SYCOM —= SMCS

The following message path assignments are then in effect for all terminal input. The asterisk (*) char-
acter is used as the user-system SMCS signal character.

USER-SYSTEM SERVER-SYSTEM
VDT —#= NC ~————8= SYCOM - NC /
L= sMCS NC —- SYCOM
, < XXX > ———®=SYCOM
» < XXX > —— SMCS
“Zip < XX > —————# SMCS — = MCP
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Messages prefixed with the pseudo-signal character are processed by the user-system SYCOM program.
Non-prefixed messages are sent to the server-system ODT by way of the server-system SYCOM pro-
gram only from the system ODT. Non-prefixed messages from program or terminal input go to the
local SYCOM program. Messages prefixed with the asterisk (*) character are sent to the user-system
SMCS program. Messages prefixed with *ZIP are sent to the user-system MCP by way of the user-
system SMCS program.

The virtual terminal capability is invoked when the téerminal user enters the CONNECT command to
the SYCOM program. The following diagram contains the message paths now established for the termi-
nal, if the SMCS program is not currently running in the server-system.

USER-SYSTEM SERVER-SYSTEM

.CONNECT ———— = SYCOM
VDT — NC —E SYCOM ———I—’ NC
sMCS l 4 NC

. < XXX> ——= SYCOM

< XXX > = SYCOM ——#» SMCS

» XXX >——s= SMCS

»ZIp < XX > ————t= SMCS ———— MCP

Messages prefixed with the period (.) character are processed by the user-system SYCOM program.
Non-prefixed messages are sent to the server-system SMCS program by way of the server-system net-
work controller. Messages with the asterisk (*) character are sent to the user-system SMCS program.
Messages prefixed with *ZIP are sent to the user-system MCP by way of the user-system SMCS pro-
gram.

If there is no SMCS program currently running in the server-system, the following error message is
returned to the requestor.

CONNECT DENIED, PROBABLY NO SERVER PROGRAM
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When the SMCS program is currently running in the server-system, the following message paths are
established for the terminal.

USER-SYSTEM SERVER-SYSTEM

VDT —8» NC—-[: sycom -—l——ﬁ' NC i
SMCS I NC ———» SMCS

. < XXX > —————= SYCOM

< XXX > = SMCS

ZIP< XX > = SMCS ———#» MCP
» < XXX > —————9 SMCS

*2ip< XX> ———P» SMCS —————#= MCP

With the SMCS program running in the server-system, a terminal user can either sign on to a program

in that system or initiate RSC type commands through the SMCS program. When a virtual terminal

is signed on a specified application program, the terminal is attached to that program until the terminal

user signs off. All non-prefixed messages are sent to that application program for processing. In the

following diagram, the asterisk (*) character is used as the user-system SMCS signal character and the

dollar sign ( $) character is used as the server-system SMCS signal character. The period (.) character
is used as the pseudo-signal character for the local SYCOM program.

USER-SYSTEM I SERVER-SYSTEM

SIGN ON AP = SMCS

VDT -——#= NC —E: sycom {m= NC /
SMCS NC

> AP
smcs

, < XXX> —————= SYCOM

# < XXX > = SMCS

*21p KXX 2> e SMCS = MCP

< XXX > & AP

g < XXX> l - SMCS

$ zIp <XX> : = SMCS ——= MCP
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Messages prefixed with the period (.) character are processed by the user-system SYCOM program.

Non-prefixed messages are sent to the server-system application program. Messages prefixed with the

asterisk (*) character are sent to the user-system SMCS program. Messages prefixed with *ZIP are sent

to the user-system MCP by way of the user-system SMCS program. Messages prefixed with the dollar

sign ($) SMCS signal character are sent to the server-system SMCS program. Messages prefixed with
$ ZIP are sent to the user-system MCP by way of the server-system SMCS program.

QUEUE DEPTH CONTROL

In the SYCOM operational environment there is an MCP controlled data path which exists between
the SYCOM program and the network controller. This data path is referred to as the remote file (or
message queue) mechanism. Because of differences in data communication line transmission rates and
peripheral input speeds, this remote file becomes a buffer. Without some kind of control on the mes-
sage traffic through this file, it could grow beyond reasonable limits or become full.

To provide a control over the number of message blocks that can be queued in this file at any given
time, a marker message system is employed. As the SYCOM program is writing message blocks into
this file, a count is maintained by the program. When this count reaches the halfway point of the queue
depth limit, a marker message is put into the file. The marker message is a specially prepared data
message with a code in the message header. This special code ensures recognition by the SYCOM pro-
gram when this message is echoed back to/from the network controller.

Once a marker message is placed into the file, the SYCOM program continues writing message blocks
into the remote file until the predetermined queue depth limit is reached, at which time peripheral input
operations are suspended. When the network controller encounters the marker message during the
transmission of the queued message blocks, it acknowledges receipt of a marker message by returning
a flag in the corresponding ACK message to the SYCOM program. When the SYCOM program re-
ceives this acknowledgement, it resumes peripheral input, again places a marker message into the re-
mote file, and continues writing message blocks into the remote file until the predetermined queue
depth, or end-of-file condition is reached, whichever occurs first. 9

The queue depth and associated offset marker can be changed or interrogated with the QS command
or specified with the QUEUESIZE parameter. The default is a queue depth of #aue and with an associ-
ated offset marker of +kre® The value specified in the QS command or QUEUESIZE parameter is
an integer representing the queue depth. The offset marker is automatically computed by the SYCOM
program based on this value. The combinations of the queue depth and its associated offset marker
follow.

4 Queue Depth Offset Marker

COCOI~-ITONON L b bW
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FUNCTION OF THE NETWORK CONTROLLER

The SYCOM user-system is normally considered to be a remote job entry station and must initiate the
transmission of data to the server-system. In a point-to-point, non-switched network, this is accom-
plished automatically by enabling the line adapter and then exchanging handshaking control messages
with the server-system.

In a point-to-point switched network, the user-system must call the server-system. This is accomplished
by either dial-out (automatic dialing by the computer) or by manual dial-up (dialing performed by the
system operator) operations. The dialing operation is performed when the adapter is enabled. When
the line connection is established, the exchange of handshaking control messages with the server-system
is carried out. In a point-to-point, non-switched network no dialing is done.

Once this communication link is established with a server-system, line communication is identical for
the switched and non-switched networks. The user-system and the server-system must be compatible
as to transmission rate and other optional hardware capabilities.

CONVERSATIONAL COMMUNICATION PROCEDURE

The basic conversational line discipline used by the SYCOM program is described in the following text.
The line discipline applies to a leased or switched point-to-point data communications line.

Message Transfer

All message blocks are delineated by special characters. Messages begin with a SOH character and end
with a BCC character. The message control format is as follows: SOH, ARM, TM#, STX, DA1, DA2,
message text (blocked records), ETX, and BCC.

Retransmission of Messages

If the transmitting system does not receive a reply to its last transmission within a given period of
time, the unacknowledged message block is retransmitted.

Parity or Block-Check Error Handling

If the receiving system receives a recognizable message that contains either a parity or block-check er-
ror, it replies with a NAK. The transmitting system must retransmit the message. This transmission
and reception is repeated until the retry limit is reached (the RETRY limit is specified in the STATION
section of the network controller), and if the error persists, either system can initiate error recovery.

Message Idle State

If the receiving system receives a valid message and has no message to send, it responds with an ACK.
If the sending system has a message to send, it responds with that message. If the sending system has
no more messages to send, it goes into the message idle state.

Normal Termination
The normal termination of a conversation occurs when one system sends an ACK, which indicates that

it has no more messages to send, and also the system receiving the ACK has no more messages to
send. The system receiving the ACK goes into the message idle state.
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POINT-TO-POINT CONTENTION PROCEDURE

The point-to-point contention procedure is a protocol in which two systems bid for master status of
a data communications line.

Master Status

If either system is in the idle state and wants to begin a message transfer, it bids for master status
by sending the DLE-ENQ sequence. If the same system has just terminated a message transfer by send-
ing a DLE-EOT sequence, then there is a delay created before this system again sends the DLE-ENQ
sequence.

Begin Message Transfer State

If the system bidding for master status receives an ACK, which indicates that the system is ready to
receive, the system commences the message transfer. If the response is NAK, which indicates that the
system is not ready to receive, the DLE-ENQ sequence is repeated until the retry limit is reached (the
retry limit is specified in the STATION section of the network controller). If no valid response is re-
ceived in this time, the error recovery commences. If the system bidding for master status receives the
DLE-ENQ sequence, which indicates that the other system is bidding for master status at the same
time, the system abandons the bid and replies in accordance with its readiness to receive. In order to
avoid any line collisions when both systems are bidding at the same time, the no-response timeout val-
ues in the line adapters must be set to different values. This is true whether the systems are like or
unlike.

Termination

The DLE-EOT sequence is transmitted by the terminating system to indicate the end of the session.
If a switched line is used, the modem is disconnected.

TRANSMISSION OF PACKED DATA

Data records within a message block are separated by Record Separator (RS) characters. Repeated oc-
“currences of blank characters are removed using the ESC-integer protocol.

If the data records contain only printable characters, the f