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MANUAL CBJECTIVES AND REACER ASSUMPTIONS

N I I I I S S T S S T S I s I S T IS s ST TS S E s R ===

The intent of this software operational quide is to enable its
user to successfully operate the Systems Ccemunications Module
(SYCOM) under control ot the B1600/B1700 taster Control Program
(MCP). As a means to this objective, this cocument defines scope
and objectives, descrites inherent ana coemsencd driven functions,
and presents basic implementation characteristics. Additionally»
provides operating procedures at toth systea and terminal levels.
(Termiral operating procedures are limited to those capatilities
within the scope of SYCOM.)

The Systems Comesunications Module can be used for a multitude of
applications and by users with varying degrees of proficiency in
computer operations. Although this guide has a tutorial stant,
it does not claim to train coperators. The reader is assumed to
have a tasic knouwledge of the RIBOND/B1790 system ana of the
Master Control Program (MCP). The reader is also assumed to be
famitiar with B1800/B1700 operating proceduress to have had
experience operating the system Supervisory Console (S5P0) and
peripheral devicesr» and tc have a basic vccabulary of computer
related terms. The user need not however, need any knowledge of
programming or of the Network Definition Language (NOL).

This guide is designed to be self-containec. However, if the user
wishes to have a deeper insight into the system®'s construction or
precise details as to the various internal system functions, a
readinc of the "Network Definition Languace Keference Manual” and
the "System Software Uperational Guide™ is strongly recommended.
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STRUCTURE OF THE DOCUMENT

- - S e A —— o — v
e

Section I presents an overviéw of the Systess Coamunications
Module along with the functions it performs. This section also
identi fies any limitations which might be applicable to the
usefulness of the system and lists associated documentation.

Section II descrites concepts and implementation characteristics
employed by the Systems Caommunications Module. This includes
system configurationss functional specifications, relationships
in inter-system communicationss and intra-system relationships
~With other system software elements. Pictorial overviews are
presented where applicable to elaborate points of interest.
Presentation of the Functional Description progresses from basic
introductionss, to what is involvedr thru detailed "how it works"”
explanations.

Section II1 describes directive commands available to the user
from either a Work Station (terminal) or the User SPO. With these
commandss, the user directs,SYCDH to perfore specific functions to
satisfy a userts processiﬁ§ requirements. Examples are offered
for each command which includes both commanc input and reply
messages. The commands are presented in alphabetical order for
ease of reference. The command language corstruction is presented'
in detail; including keyword/parameter semantics.

Section IV contains operatfﬁg procedures for a SYCOM system
(operating indepencdently OF in conjunction with the Supervisory
Message Control System (5Hﬁ§)) and for local system terminals.
Under the heading "System. Operating Procedures™, useful SYCOM
operating procedures, commandss, and operational hints/pointers
are presented. Under the heading "Terminal Operating Procedures™,
terminal operational commands and functions are covered which
assume either a TD820 or VD830 Video Display Terminal (VDT).
However, the system utilizés any Burroughs supported VDT, (see
"_imitations").

Section V presents instructions for the preparation of a Network
Controller program required by the SYCOM system. It is basically
comprised of a sample NDL coded input file for the Controller?'s
generative process. Various comments are included throughout the
sample listing to explain variable parameter data which could be
different for each installation. The procedure used to invoke
the generative prccess for an operational Network Controller
program tailored to the needs of individual systems is included.
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Section VI contains the appendices to this cocument, each of
which 15 presented telow:

Appendix A provides lists of error messages and their meanings.
These lists are broken down into two major categoriess; those
error messages which may ve displayed in response to commands and
those error messages which are displayed cr the User SPO which
identify a processing exception condition within SYCOM.

Appendix # contains the "character set"™ defined for terminal
input/output and data transmissions.

Aprendix C lists the "reserved words™ recccnized by SYCOM either
as a command or command option keyword.

Appendix D contains a "command summary®™ which lists each command
and briefly descrites its purnose.

Appendix £ provides a list of all control messages used by the

communications pgrotocol and includes their associated format
attributes.

Appendix F presents a list of restricted MCF commands which are
permitted from a termiral or 5P0 on the User System.

Appendix G descrites the PARAMETERS file attributes and details
the parameters record formate.

Appendix H provides a summary of system files;? including names
and purposes.

Appendix I contairs sample application procrams which show the
mechanics of interfacing with SYCOM and the system's terminals
for program-to-program and terminal=-to-prcgram communications.
These sample programs can also be utilized in the system test

procedures once the appropriate Metwork Corntrollers are created
and the systems installed.

Section VI1 is a glossary of terms and acrenyms used throughout
‘"this document.
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SECTION I

INTRODUCTION T0 SYCOM

GENERAL DESCRIPTICN

P e p—
Pt R e T T

The Systems Communications Module (SYCOM) program provides the
B1800/81700 user with 1) the capability to submit jobs to run on
ancther systems 2) to transfer files between two systems» and 3)
in general, to interactively obtain services and information froe
another system with the ability to communicate with interactive
programs in a remaote system. Job run output can be returned to
the submitting system (upon request) or directed to a peripheral
device on the processing system itself. Interactive outout data
is returned to the User System directly, via Network Controllers.

SYCOM along with its associated Network Controller is responsible
for all data communications with other systems. This includes
pertorming the necessary functions to establish lLline connections,
receive/transmit datar and execute the correct line termination
procedurese.

The Systems Communications Module maintains a secondary level of
control (MCP has primary control) over local peripheral devices
such as the card readers, card punchs, line printer», and magnetic
tapes. It reads and transfers card, taper, and disk filess» accepts
input from and displays messages to the Surervisory Console (SPQ)
and receives data files/messages for printings punching, disolay»
or. writing to either tape or disk. It provices the mechanism by
which a terminal or apolication program in cne system is able to
communicate with specific application programs in another system.
“Program selection is btased on the servicing system which dictates
the processing reguirements (programs) opticned to run in that
system.
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;SCOPE AND OBJECTIVES

The purpose of the Systems Communications VModule is to increase
the use of data processing facilities (systems) either local or .
- remote to the target systems The scope of SYCOM is to provide
all of those features previously afforded by the Remote Job Entry
(RJE/TERMINAL) system and additionally provide enhancements with
the following expansive communications features: file transfer,
terminal-to-program, program~to=-program, and program~to-~SYCOM.
The first two functions assume inter-systen communications with
the progran to-SYCOM function assuming intra-system communication
which is provided by the 8CPi: The Systems Communications Module
with these encompassing capabilitiess considerably expands the
flexibility of a RJE Station; henceforth referred to as a "User
System". '

In addition to the above dé91gn objectivess several mandatory
objectives have been spec1f1ed. They are: 1) Retain compatibility
with the standard Burroughs data communications line discipline
and message forwat conventions and 2) maintain standard Remote
Job Entry (RJE) ccmmand compatibility with existing RJE program
products for Burroughs smalls, mediums and large systems.

With this software systems the objectives are also to provide the
user with the most benefits in terms of flexibility and ease of
use. Flexibility in that the user is free to design and install
system configurations suited to the requirements of the company
for distributed prccess:hﬁn For examples a3 user can instatl a
B1EQGN/BL1700 in the same |ﬁ§fﬁllatlon to increase/share resources
Wwith an exlstlng systems iﬁ a remote installation to place some
resources in a remote faciltty; or in a network of systems to
provide distributed processing services. FEase of use in that all
capabilities of the system can be selectively utilized by any
user thru either command initiated or inherent system functions.

FUNCTIONS PERFORMED
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Ssince SYCOM applications imply transamission of lLarge data files
betweenr two or more systemss, line throughput maximizations error
detections, and error recovery are standard features. Following
'is a comprehensive list of the functions performeds including
those that are under user control. They are presented in three
groupss Basic» Line Throughput, and Error Detection and Recovery.
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BASIC FEATURES

For SYCOM to accomnnlish the functions gererally described for the

system,

the following basic features are provided; ful! details

are presentea 1n Section I, "Concepts and facilities™.

Ao

File contraol: SYCOM verifies all file transfers between
tWwo systems. :

Input: Introduction of programs from an input device on
the Local system for compilation and/or execution on a

remote system. Introduction of data from an input device
on the lccal system for prccessing cn the remote systeme.

Command Input: SYCOM commands as well as SMCS/MCP type
commands are permitted from the system SPO, terminals»

and specifically tailored application programs running

in that system.

Qutput: Dispersion of data and/cr programs produced by
the remote system to the local systems perinheral output
devicess SPO» terminalss and application programs.

Monitoring: Monitoring and controlling programs on the
remote system via a local system's Remote Supervisory
Console (RSC)s> terminals, SPO, or application program
(requires SMCS on remote system).

File Transfers: The transfer of certain types of files
between a local system and a remcte system; in both
directions.

Program~to=Program: Support of communicaticn between a
progran running in a tocal system and a program running
in a remote system. Also» support a local apolication
program communications l1ink to SYCCM itself.

Virtual Terminals: Provide a mears by which a terminat,

SP0», or aoplication program in a lccal system can become
a virtual terminal entity to a remcte system. By design,
virtual terminals are automatically assigned the status
of a Remocte SPC when connected to a SMCS in the remote
system.

Communications: Supports a full l(ine of communications;
asynchronouss synchronouse and binary-synchronous data

transmissions (including troadband up to 53,000 tos)e.
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LINE THROUGHPUT
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Maximization of line throughput is assured by a potnt-to point
message transfer procedure uhlch' ,

A. Specifically acknoaledges receipt of a message ulth the
transmission of etther another message block or a
"nuabered dcknouledqement' (2ACK) message. This reduces
both line time and turnaround time.

B. Blocks records fof:ffansmission' (i.e.» sends multiple
data reccrds per message block.

C. Compress and expand blanks in data records. It is common
for card input and printer output to have a large number
of imtedded blanks. Elvavnatvng transwission of these

~blanks significantly laproves lsne throughput.

ERROR DETECTION AND RECOVERY
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The follouing features aré;ﬁ?@vided in error detection/recovery
areas to assure reliable service to the systea user:

A. A specific nunbefé u'cknouledgenent (either in the next
message or in a #ACK) guards against the possibility of
a lost message by providing an unasbiguous acknowledge-
ment for the trahﬁmrtted message block.

8. The use of modulbd é by the transsission numbering
facility for the detectlon of duplicate message blocks.

C. Dynaamic rednctiod (by command) of the transmission
message block sizé provides the potential for reducing
error rates and retransmissionse.

D. The convention of different timeout values for local and
remote systems alleviate line collision problems.

E. The message block transfer procedure el iminates the
ambiguous use of certain ASCII control characters (for
example, "ENQ" is used only during "establishment™; and
no where else). : : '

F. Data transmission error detection is provtded thru the
use of vertical and horizontal parity in the systeus

hardware and software.
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LIMITATIONS
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The Systems Communications Module (SYCOM) is intended to provide
a combinead system of RJE,» file transfer, prcgram=to-SYCOM message
transfer and termiral=to-program/program=to=program communication
capabilities. To provide these services anc still maintain a
certain degree of compatibility with existing Remote Job Entry
(RJE) systemss certain timitations become inherent to the system.
Therefores, apptlicable lLimitations are defired as follows:

A. SYCOM coes not, and Wwill not, support Cassette tapes as
an optional peripheral device.

B In reference to "file transfers”» the implementation
currently in effect does not save, or forward, symbolic
file headers. Therefores certain file characteristics
Wwould ke lost on file transfers between unlike systems.

C. Program=-to-=Program limitations involve an application
progras being assigned a "virtual terminal™ position
which reduces the numter of positions available for
terminal attachmentse.

De 1Interactive application programs in a remote system
serving virtual terminals on a lccal system cannot make
use of "tallies™ or "toggles™. This prevents CANDE from
from being a viable application prcgram in this system.

E. The implemented version of SYCOM which this document
descritess, does not have the "file transfer recovery”
capability. Therefores, when the cccasion arises when an
inter-system connection is lost, any in-process file
transfer operations are aborted anc must be restarted
from the beginning.

F. The most noticeable Limitation is the fact that SYCOM
only supports a single Line connection for RJE and File
Transfer cdata communicationss at any one time.

NOTICE

The specifications of the software systes described in this
document are sutject to change without notice. The availability
or per formance of some features may depend cn a specific
configuration of equipment such as larger memory or communication
tine speed. Customers should consult their Burroughs Sales
Representative for detailse.



B1800/81700 SYSTEMS COMMUNICATIONS MODULE 12 Sep 1978
Softuare Dperatlonal Guude B ; Page - 19‘ 

: Sectlon I Introductton to SYCDM R V(Origihal version)

ASSOCIATED OGCUPENTATIUN
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$0me of the‘details of the: §9§tems Communications Module system
~and its compos1te software elesents are cortained in other systen
manuals. following is a list of associated documents referenced
in this guide. Readers and uUsers of this document may refer to
any or all of these listed documents for adgitional information.

Company Confidential

Document Title »;¥;i_ Identification Number
e L I """ rT "1 Tt oYY T’ 'T’'’TYT’ T
B1800/81700 SUPERVISORY"MES%&&E,cUNTRoL SYSTEM P.S5. 2219 0482
MESSAGE CONTROL SYSTEM INTERFACE  P.S. 2212 5447
B1700 NETWORK DEFINITION LANGUAGE | P.S. 2212 5223
B1800/81700 NDL LIBRARY | P.S. 2212 5215
BL700 DATA COMM AUDIT | . P.5. 2212 5421

Corporate Released

Document Title : ;i‘ﬁ:n Form Number

B1800/B1700 SYSTEMS SYSTEﬁ;gﬁFTHARE 1068731
OPERATIONAL GUIDE :
B1700 SYSTEM NETWCRK DEFINTTlUN LANGUAGE (NDL) 1073715
REFERENCE MANUAL ‘ '
BL700 SYSTEMS DATA COMMUNICATIONS ' 1089992
INFORMATION MANUAL
 BURROUGHS CORPORATE DATA COMMUNICATIONS STANDARDS 1284 9006

81800781700 SYSTEMS REMOTE JOB ENTRY (RJE) ' v 1090602
REFERENCE MANUAL ' :

81800/781700 SUPERVISORY MESSAGE CONTROL SYSTEM ‘Preliminary
SOF TWARE OPERATIONAL GUIDE -
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CONCEPTS AND FACILITIES
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GENERAL DESCRIPTICN
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To elaborate upon the design concepts applied to SYCOM» the full
range of system facilities are presented in logical progression.
First to be covered are actual system hardware configurations.
This provides the base for further concept elaborations. Next,
descriptions of the data communication networks involved and the
‘relationship of a User System to a Server System are identified.

Following thiss implementation concepts and functtonal aspects of
the system are descrlbed.

"THE SYSTEM CONFIGURATION
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A User System oriented to SYCUM utilizes a harduare configuration
similar to the one shown in Figure II-1 C(next page). A system is
usually comprised of the fﬁlloutng hardware elements: processor,
memorys SPO0» disk» plus standard communication controls/adapterse.
Optionally it can be equipped with an assortment of peripherals
as per a user®s needs (e.g.» card readers card punchs, disk packs»
Line printers magnetic tapess etc. and terminals).

- The SYCOM program is responsible for managing availability and
use of peripheral devices which are used for SYCOM functions. It
also controls all input/output operations for those peripheral
devices as well as transmitting and receiving data files. (Data
file is a general term used here to encompass all file types

~ acceptable to SYCOM such as datas program source/object, printer
backups, etc..)
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With this hardware configurations, "all™ SYCOM capabilities for a
User System are initiated thru the system SFO0. An "extended™ User
System (configuration with local terminals) adds a new dimension
to the SYCOM system in that it's capapilities are ro longer
contined to initiation from the SP0O but are now also available to
local terminals as well. Commands entereo from a system SPO can
initiate any SYCOM function; including establish the connection
for virtual tersinal communications. Termirals are, however.,

restricted to an explicit ccmmnand repertoire. (Details of this
concept are presented later in this section.)
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Figure 1I-1¢: User System Configuration
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SYSTEM COMMUNICATIONS
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Described here are the communications network aspects of a User
System and its relationship to a Server System. SYCOM and its
associated Network Controller supports User Systems using either
a point-to=point non-switched or point-to=pgint sultched netuork
to a Server System.

The data communications procedure utilized is a subset of the
Burroughs conversational point=~to-point line procedure. It is
defined in a document entitled "Burroughs Corporate Data
Communications Standards™; refer to "associated documentatlon'
That document fully describes the characteristics and functional
attributes for a non-transparent hatf-duplex mode of data
communication to which this system subscribes.

Point=to~Point Switched Nétﬁo&k

In a switched network envifbnment, a User System communicates
with a Server System without requiring dedicated communication
lines? see Figure II-2 (on the following page). The computers
are connected by telephone Lines to the comson carrier exchange
serving their respective locations. A teamporary connection
(data path) is established between the conputers only for the
period of time in which data transmission is actually required.
The connection is establishéd by dialing the telephone number of
the Server System. Usually the dialing procedure is manual,
howevers, SYCOM can cause this function to be done automatlcally
upon command directive.

In switched Line networkss a line refers to a discrete data path
between a Server System and the User Systew (including terminals)
thru the common carrier exchange. The services provided by this
common carrier are usually on a time~used basise.
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Point-to-Point Non-switched Network

A point-to=-point non-switched networks, as shown in Figure II-3
(below)s consists of a private or leased communications line that
connects the User System with a Server System. In this networks
the computers are physically ¢onnecteds that is» the circuits
making up the communications line are permanently establisheds, ,
and data may be transmitted over the Line at any time. No dialing
is required for this type of network. : : 4

Communication lines in a non~switched network are alternately
known as privater, leasedr or dedicated Lines. In this document
they are referred to as "dedicated lines"™. These lines may be
privately owned (e.g.s internal direct connection in the same
physical ‘tocatian)» or provfded by a common carrier on a contract
basis. This dedicated connection between two specific locations
would provide a tine for exclusive system use.
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 Figure II=3: Point-to-Point Non-switched Network
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Communications Procedure
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®ith the conversational point-to-point communications procedure
assumed by SYCOVM, inherent grovisions incluae the capability to
"reverse"” message block transmissions without having to invoke
separate establishment and termination prccedures. The essential
characteristic of this capability is its ability to specifically
"acknowledge”™ receipt of the previous messagye block. This is
accomplished by including a soecial acknowledgement character in
the header of the "next™ message block transmitted. This special
character is the Acknowledge Received Messace (ARM) character.

The usefulness of the ARM character is twofold: First, it
provides a specific acknowledgement to the receipt of a previous
message block by utilizing the "numbered ACKR™ facility. Secondly»
when the receiving system receives a message block that it cannot
accept (no buffer space or a specific peripheral is not-ready).,»
the AKM character permits an implicit NAK ct that message block.
This is achieved by transmitting the NAK ir the next outgoing
message block.

User System = Server System Relationship
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The concept of a User System = 5Server Systes relationship is
quite fleetingr especially when both systems are in the same
physical lecation. The important point to remembter, howevers, is
the basic principles of this relationship (described below) and
how it applies to this system.

Referring to Figure I1-4 (following page)s the User System 15
vieded as the system in the netdork which serves as a point of
data collection and data distribution. For examples, RJE type card
"inputs card output, line printer outputs arc/or terminal input/
output messagesSe.

A Server System on the other hand is generally considered to be
the data processing system; often referrec to as a Host System or
Central System. It normally receives large volumes of data from
a User System to be prccessed or prograa scurce files to be
compiled. In the case of program compilations, the printout and/
or program object code tiles can be transmitted tack to the User
System (upon request) for printing or possible program execution.
Interactive output is returned directly to the initiating progran
or terminal via the Network Controllers.
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The actual physical size of a computer however, has relatively
tittle importance when considering a systees as a Server System.
The B1800/81700 system can be either a User or Server System;
depending on the angle of view and the services required at the

time.
System and a Server Systenm.

SYCOM AND ITS EANVIRONMENT
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It can alsa bes under certain circusstancess both a User

The following Llist of equipment must be present for SYCOM system

operationse.

Howevers the listed equipment is not dedicated to.

SYCGM C(or supporting system software) and is availablé for use by

other programs.

Hardware Type

B1800/B1700 Central Processor
98 KB Main Memory (minieum)

Secondary Memory (disk storage)
(head=per~tracks, pack)

120 or 132 Positian Printer
80 cor 96 Column Card Reader
80 or 9¢ Column Card Punch
System SPO

Single or Multi Line Control

Line Adapters as Required
(leaseds» switched», direct)

Data Sets and Cables
(as required)

TU620/T0UB30 Terminals

System Control
System Scftware

Program/bata Files

Line orinter output

Control)RJE Type input

Controt/RJE Txpe Output

MCP/5YCCOM/SMCS Operations

System/Terminal Communications

System/Terminal Communications
System/Terminal Communications

As Requiréd
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MEMCRY REQUIREMENTS

Provided here is a list of System Software elements and their
associated memcry requirementss They can be used to approximate
memory requirements for an interactive B1800/B1700 SYCOM system;
operating with or without 3 Supervisory Message Control Systeu
(SMCS) s , ‘

- 64.0 KB Masféi;tbntrol Program (MCP).

= 15.0 KB Netﬁdrﬁ Controller (basic).

- 3.9 KB Each additional tine in the Controller.

- 16.0 KB Supervisory Message Control System (SMCS).

= 18.0 KB Systems Communications Module (SYCOM).

- 22.0 KB Command AND Edit system (CANDE).

- 2.0 KB Each additional terminal togged=on CANDE .

After determining the basic mémcry requirements for the system»

additional memory wmust be included for any other programs that
are to be executed in conjunction with SYCOM. (See appropriate
reference manuals for those memcry requirement estimates.)

SOFTWARE REQUIREMENTS

In order for SYCOM to bectbme operationals certain system software
elements are required. Although these elements support the
operation of SYCOMs, they dré general purpose and in fact support
the entire system. FEach software element identified here is
individually documented for its capabilities and requirements.’
Following is the list of those pertinent system software elenents
reuu:red to support SYCOM operations.

. Master Control Program (MCP)
. SYSTEM/MAKEUSER progranm
« DMFALL program

« Network Controller program
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Master Control Program (MCP)
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The MCP is an operating systeimn which manages the demands and
resources of 0G1€0C/B1700C systems. It reduces programming o2t forts
by providing a family ot commonly needed furctions and services.
The MCP reaquires strict user adherence to program structures and
procedures in order that there may bte comeurnication between the
di fferent programss interpreters, and the MCP itself.

Its primary function is to optimize the procouctivity of a system.
External intervention is held to a minimures and wmaximum through=
put is achieved by incorporating into the V(P the primary tasks
of Input/Output (I/G) controles file nandlirgs, multiprocessing,
interruptsr, memcry allocations applicatior proaramss, and operator
inter faces.

SYSTEM/MAKEUSER Progranm

A utility program that is used to creates, mcdify, and access the
system's "usercode™ file. This file contains atll valid system '
usercode/password combinations. These usercodes-passwords are
maintained in a file named "(SYSTEM)/USERCCLE™". With this file,

the MCP can support, and enforces, a file security mechanism for
disk files and programs/users that access then.

DMPALL Program

The DMPALL program is a general media conversion facility that
allows reproduction of files from one medium to another. It also
can List files frowm any medium with bytes, digit, or combined ‘
format. Along with these abilities it can start or stop its
reading of these files at a2 specified record. Specifications for
these functions may he passed to DMPALL from a SPO» Card Reader,
or local system terminale.
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Network Controller

The Network Controller is a Network Definition Language (NDL)
type program whcse prime function is to process and supervise the
flow of messages between systemsr, terminals, and programs. It '
performs all data communication line discipline functions which
are necessary for proper line/terminal control. The Network
Controller handles the initiation and conpletion of communication
I/70°'s and services exception conditions. 1In order to optimally
provide these functions, the Network Controller is configured, by
NDL generations» to the specific needs of the system on which it
is to be run, (i.e., the number and type liness» number and type
terminals, etc.). A product of this generative process is the
Network Information File (NIF). This file contains atll terminal
and communication line attributes as well as logical aspects of
the communicaticns networks

Basically, this Ccntroller enables messages to pass between it
and SYCUN as well as other terminal oriented programs executing
in the system. This is accomplished via MCP supported Remote
Files and Queue®s along with the Controller®’s message switching
capability. E£ach program that is to be part of the message flow
must contain a "remote file™ for input/output message traffic and
it must be known to the Network Controller; this includes SYCOH.

SOFTWARE OPTIONS

The following software el® ﬁté are not required but may be used
"in conjunction with SYCUM f& service a particular user®s needs.

« Supervisory ﬁé?éége Controt System (SMCS)
. Application Progranms

« CANDE Program (multiple~user text editing)

Although the Sugervisory Message Control System is not a required
system software element for the operation of a SYCOM system, it
is definitely suggested for those systems which have terminals. A
Teraminal in a SYCOM systea environment is permitted to initiate
"file transfers®™ or become a "virtual terwminal” entity on a
Server fystem. Additionallys, these terminals may be utilized for
other applications such as data entry and program deve lopment. To
maintain overall control of the terminals in these varied systeq'
environmentse the SMCS becoues the controlllng element.
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Supervisory Message Contraol System (SMCS)

The Supervisory Message Cantrol System (SMCS) is intended to be
the "supervisor”™ for a data communications software system which
includes such Burroughs software elements as "SYCCM™, CANDE, and
other online programs of either Burrouqhs or customer arigin.

The SMCS provides to an intéractive systems many functions and
special features. To fully explore its capabilitiess, please
consult the "SMCS Software Operational Guide". Howevers the
highlights of same of the mcre pertinent functions are presented
here. Felevant tc the SYCOM svstems», SMCS provides some basic
message switching (terminal to terminal, terminal to SPO, and SPO
to terminal)s, attachment of terminals toc application programs via
a remote file» and information atout the system®'s network.

Additionallys it controls terminal log~-on security (checking of
user security codes and granting access to user files) and
approves (or denies) all remote file opens to terminals under its
control. Moreovers SMCS provides a certain degree of resource
allocation. By this is meant, thru security, job contraols» remote
file controls and error handlings the SMCS can allocate some of
the systems resources. fFor example, for every terminal controlled
by the SMCS», it has firal control aver that device as a resource.
It can therefores temporarily ™attach™ terminals to SYCOM bty
means of the SMCS "SIGN ON™ facility.

Application Programs

Effectively there are three types of application programs useful
to the SYCOM system users, they are: 1) Interactive data entry»

2) system~to-systes» and 3) command input tc SYCOM. £Each prograe
type is briefly described here with details of how they actually
work presented in the following "Functional Description©.

A user can elect to develop an "interactive®™ application program
tailored to specific needs of an installaticn. These specific
needs could include such applicational functions as data entry,
infoarmation retrievals, or any application cesired.

If there 15 a requirement for an application program in a User
System to communicate directly with another application program
in a Server S5ystenr the capability is there. This communication
Link is directly thru the Network Controllers and SYCOM has no

role in this message traffic. SYCOM does however, initially
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approve a,“V1rtual terminal™ (sn for identification ahd control
. purposes. This is a residual capability based on. reautrenents
 for Network Contrcllers by SYCOM.

The third. type of applvcatiﬁﬁ program provides the source for a
strzng of SYCOM commands to be performed on an automatic basis.
Normally this would be for off hours operation but could also be
utilized for common everydév occurrences of a work flou oattern.

CANDE Program

The B1800/B1700 CANDE program provides generalized file updating
and preparation capabilities in an interactive, terminal oriented
environment. CANDE performs these file updating and text editing
functions in program developmnent and other such environments. For
this system however, CANDE can only be utilized when SYCOM is not
involved (i.e.» for the creation and maintenance of "NDL source"
files). ~ ‘

The CANDE systes has been désvgned to run in a self~- sustauntng
operation or in conjunction Wwith the SMCS. (In either case, it
requires a Network Controller for data cossunication functions.)
It cperates with a basic usercode-password type of security that
is available to CANDE» and SMCS», from the MCP.

FUNCTIONAL DESCRIPTION

T e . —an A SN . T A" D s N O
SRS TSRS E TR EREE

The operation of SYCOM is dépendent upon support from a Network
Controller program. This Nétwork Controller provides interfacing
links between SYCOM and the communications hardware (terminals
and other systems). The controller furnishes those services and
capabilities which are outlined in general with the preceding
subjects "Software Requirements™. Throughout this description,
Network Controller functions are elaborated upon where it is
necessary to maintain continuity of subject matter. Concluding
this section, the functions of a Network Controller is outlined
under the heading "Network Controllier™.

The following features of the system are functionally described
in the order in which they are identified below: Standard RJE»
File transferss, Virtual terminalss Prograam~to-program, and
Network control. The virtual terminal capability contributes
terminal-to=-programs program~to~SYCOMs and Remote Superv:sory

" Console (RSC) comsuntcatlons. ,
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STANDARD RJE FUNCTIONS
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The SYCOM program controlss, at a secondary level, all typical RJE
peripheral devices of a User System. It reads and punches cards»
prints outputs, accepts SPO inputs, displays SP0O output messagess
and transfers file/control messages between the User System and a
Server System.

Input can be directly from a card readers, from tape or disk thru
file equatess, or from the 5P0. Card reader innut is generally
associated with RJF batch data transmissicns; whereas magnetic
tape and disk input more directly relates to file transfers.
Howeveres these operations in SYCOM are corsidered synonymous.

Commands can be alternately input from a specifically designed
application procram thru the "Program=-to-SYCOM" facility. Hith
this mechanisms the RJE input as well as associated output could
te automatically contraolled on a daily basis without requiring.
the system operator to enter a long series of commands to SYCOM.

Qutput can be made directly to a card punchs, line printers disk,
magnetic tape, or SPO0. Hcwevers, in the c3ase of a printer or card
punchs the data received can te in the forw‘of a "tackup file”
which is first written to disk. Subsequent MCP commands are
entered to cause printing or punching as appropriate.

Furthermorer, SYCOM gives certain directives to the Network
Cantroller such as requesting it to establish or re-establish a
connection to a Server System. SYCOM alsc causes the controller
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/from a Server System occurs
as follows: A user of the User System prepares a card deck for
transmission to the Server System. The cards are reads compressed
and bltocked by SYCOM (upeon command) and written into the Netuwork
Controllert's rercte file. (See writeup on "Queue Depth Control".)
The controller begins immediately to transmit these card images
(message hlocks) to the Server System. This process continues
until all cards have been read and transmitted. The card file,
known as 3 "job stream”, is then under control of the Server
System's MCP which processes that job streas as per directives
included in that file (compile and/or execute).
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AL L SPD tvpe messages uh'ch bertaln to that job (BOJ' £0J» and
SP0 messages) are transmitted back to the User System for display
on the User SP0. Messages can be entered via the SPO to control
jobs executing on the Server System or manipulate data files as
required; providing a MCS is running in that system. SYCOM
accepts these messages and writes them to the Network Controller
for transmission to the Server System and subsequent processing.

when the job has finisheds any associated line printer and card
punch output created at the Server System is transmitted back to
the User System. (This is dependent upon the software system in
the Server System; HOST/RJE does this automatically where SYCOM

- does not.) The Network Controller receives these incoming message
blocks and forwards them to SYCOM via SYCCM's remote file (input
queue). SYCOM then appropr:ately prints and/or punches this data
on a User Systew peripheral device.

The afore described process déscrlbes the flow of data betueen,
the User System and a Server System, often referred to as a "gob
stream™. Any numsber of |0b streams may be initiated at the same
time (multiple Server System MCP directives contained in one job
file) from a User System. The nuamber of jobs which can or will
run on a Server System is lnm:ted only to its capabitities to
"process thea.

FILE TRANSFERS

File transfers are suppofiéd for both disk and magnetic tape
devices. Files may be transferred between any combination of
these devices. Magnetic téﬁe transfers are restricted howevers
in that only one file per tape may be transferred. Library tapes
created by the "LCAC.DUMP™ function are not supported by SYCOM.
(These tape files are first lLoaded to disk and then transferred.)
Between "unlike™ systemss only program code files and 8-bit data
files (includes text files) are permitted. (n the other hand,
"like™ systems can transfer other files such as printer backup»
‘punch backups interpreters intrinsic, and dump files. The data
communications protocol allows transfer of only one file at a
times in each direction.

The user initiates a file transfer by entering a "COPY™ command
- to SYCOM (PUT and FETCH are acceptable alternates). The coammand
syntax allows source and cestination systems to be specified
(PUT and FETCH excluded) for the transfer via attributes. These
source and destination system identifiers must be the same as

those specified in the "system-id"™ control sessage at connection
_1nvt!allzat‘on tlme.
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If the specifiec¢ scurce system is the User Systems the transfer
is a "PUT"™5 which is a3 transfer of a file "tg™ another system and
is based on SYCOM*s "SYSTEMIOD"™ par ametere hhen the source system
is a Server Systems, then the transfer is a "FETCH"™? which is the

transfer of a file "froe™ another systems also tased on SYCOM's
"SYSTEMID™ pararnmeter. )

The actual transfer of a file is initiated ty exchange of control
information tetueen systems; this process is often referred to as
"handshaking™. All file transfers occur as "Put®s". That is», if
one system wishes to do a "Fetch"™» it sends a "Fetch message™ to
the other system. This causes the cther system to initiate a
"Put"” sequence ty sending a "Put Message™ to the initiating
system. Put and Fetch messages completely specify both source
and destination file attributes. The Put message elicits a "Put
Reply Message™, signifying that data transfer may tegin. The
sender system then sends one or more data rmessage blocks which
are eventually followed by an end-of-file fessage.

Upon completion of the file transfer, the system that received
the file informs the oriqginating system of the completion. This
notification is made with a "user~destined control message™.

If either systen wishes to abort an in-process file transfer (for
any reason), that system sends either an "Abort Put”™ or "Abort
"Fetch”™ system control message to the other system. An abort is
initiated hy the appropriate command entered to SYCOM. Alternate
"device not readys suspend” and "device reacy; resume™ messages
are used for flow control at any time for temporary stoppages.

A file transfer request that cannot be processed when entered,
because another file transfer is in progresss 15 gueued to disk
and processed when next possible. Although there is a maximum
depth to this disk queue (see "Restrictions™), it is sufficient
tu handle all tut the most extreme cases. This feature prevents
request rejecticns due to the fact that only one file transfer
(in each direction) can be in-process at any given time, Requests
are queued on a first comes first serve, basis. This mechanisa
assures an orderly processing sequence. :

An imporftant point to noter, all file transfer requests are queued
as "Puts®™. This is» if a user requests a data file "Fetch™, that

request is sent to the other system®'s SYCCV uwhere it is queued as
a "Put”™ on that system.
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Maintaining Integrity of File Characteristics

E S AR R R G G R WS WS TR SR WD M R MR R AN GD WD GD AR WP R W D WS R D N U D R P W D W W -

A goal of the file transfer mechanism is to maintain as many of a
file's characteristics as possible throughcut the transfer. For
example, if a CUBCL source program is transferreds, it should be.
capable of being compileds Without further modification, on the
receiving system. Likewise, if a program coce file is transferred
to a "like system™, it should be executable without modi fication.

Specifically, if a file is transferred between two like systeamss,
even if via one or more unlike systems» all file characteristics
must be preserved. To accomplish thiss a symbolic version of the
file's header (understandable to all systems) is transferred with
the fite. This syebolic file header is the "PUT-OR~FETCH=-RECORD"™
as defined for SYCOM file transfers. It is prefixed in the data
stream by a beginning-of~header control message. :

In the receiving system» when a symbolic file header is received,
as many as possible of the file characteristics are incorporated
into the file being created/received. If the file is transferred
to an "unlike™ system» the symbolic file header and the original
system type are saved with the file, to be forwarded with the
file whenever it is again transferred. If the file is transferred
to its original system typer, the entire symbolic file header is
incorporated to create a file identical in characteristics to the
original file,» and the symbolic header is not saved.

Hhen a system sencs one o? its oun files» it must include in the
symbolic file header, enoudh information for it to recreate that
file if returned. If this file is returneds, it must be made to
took identical to the original file, with the exception of "file
name™ (this is conveyed ih the symbolic file header).

An unlike system created file may be changed or replaced locally,
thus invalidating the saved symbolic file header. 1In this cases
the symbolic file header describes the file according to its new
creation system type.

NOTE OF IMPORVTANCE: TYhe "syabolic file header™ discussed above
is not implemented in this version of the system softuware. It
Wwill howevers» be available in a later release of the systenm.
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VIRTUAL TERMINALS

To the SYCOM systems a "virtual terminal™ can be either a local
tecminal, the system 5PNy, or an application program. Therefore,
virtual termirats 13 a Logical capability whereby a message path
can be establisheg between a terminals SPCs or program on the
User System and an appropriate interactive application program

in a3 Server System. Additionally, utilize the inharent capability
of controlling jobs in a Server System witht a special MCP command
repertoire. Basically, on the Server Systen end» this bteccmes a
reality thru the capabilities of the SMCS. Howevers the main
inter-system connections are established ty SYCOM which makes it
" possikble. Refer to Figure I1-5 for a pictoriat overview of a
User System with virtual terminals. (Interactive application
programs can be any program using 3 "rensote file™ but not using
"tallies™ or "toggles™.) ' ’

The terminals are virtual in that all User System facilities as
well as all Server 3System facilities are available to the systenm
user. User System commands are (ocal and are therefore,» processed
within the User System by either SYCOM» SMCSs, MCP» or application
program. Server System input messages are accepted by the User
System and transmitted to the Server Systemrm (via the Network
Controlters) for processing and subsequent reply messages.

In view of a "virtual terminal”™ in an interactive environment,
Server Systea commands must be forwarded as soon as possible. To
effect this recuirement» SYCOM has the capability to "interleave”™
a "user destined control message™ into the cata transmission
stream immediately if a file transfer is in progress. If SYCOM
is not presently transmitting a files the control message which
contains the virtual terminal message is iemediately transmitted
on an individual basis to the Server Systerw.

Terminal~to~Program Communications
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Wnhen SYCOM is utilized in a larger system development or data
entry environment (with terminals), then the User System depicted
in Figure II-11 is applicable. 1In that hardware/software
configuration, the complete spectrum of SYCOM capabilities are
available to the system user. To be more sgpecific, in addition
to the capabilities previously identified, a terminal-to=program
capability is available to the terminal user.
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In this environment, SYCOM still communicates directly with the
Network Controller for normal communications activity. However,
the SMCS maintains elementary control over SYCOM and contrcl over
a systew's terminalsa To clarity this», the SMCS directly causes
the execution of SYCOM when a terminal (or RFSC) "signs=-on™ to
SYCOM thru the SMCS. A terminal user can then direct commands to
SYCOM in the User System cor the SMCS in either the User or Server
System. Etxactly which commands and how the directives are given
is covered in Section [V, "Terminal Operaticns™. An important
note; these capabilities are also available to the user who
optionally elects not to utilize a SMCS in the system. (Refer to
Figures II-9 ancd IT-10 for configuration cverviews.)

With the introduction of the SMCS software element into a systems
all of its commandss functions» and capabilities become available

to the terrinal user. (Fefer to the "SMCS Software QOperational
Guide™ tor details and capabilities.)

Be fore proceeding, it might be helpful to this discussion for the
terms User System and Server System to again te clarifiedes A User
System is the computer on which there are terminals/users wWwishing
to engage in interactive computing sessions. The Server System is
the computer that supplies those interactive services on a demand
basis. (Refer to Fiqure I[I-4; back a hit.)

The communications protocol assumed by SYCOM supports User System
terminals connected (logically) to an interactive application
pragram on a Server System. Using this protocol minimizes the
visibility of interfacing softwares elements so that to a user, it
appears as though the tersminal is connected directly to the
application program. The terminal is then used as if it was
locally attached to that orogram (ses "Message Path Assignments®™
turther on in this section).

Presently available interactive applicaticn programs may bte used
or the user can optionally elect to develon a special application
program for terminral ard/cr other program interaction.

The method for conveying terminal data between two systems makes
use of the "device address™ field in the control message. This
message specifies the terminal with which the message text is
associated. The device address in the cortext is termed "virtual
address®™, and is the name used by hoth User and Server Systems to
reference a particular terminal. This addressina scheme follows:

A. The device address is comprised of two characters; one
upper case and ore lower case alphabetic letter.
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B. The User System "transmits™ a virtual terminal address
as lower case/upper case letters. When it "receives™ a
response message from the Server Systeam, the terminal
address letters are reversed; upper case/lower case.

C. The Server Systea "receives®™ a virtual terminal message
with a device address of lower/upper case letters (as
transmitted by the User System). The virtual terminat
addressing scheme then requires the Server Systea to
"reverse™ these device address characters prior to its
transmission back to the User System. <(These transeit/
receive device addresses are specified in the Network
Controller's NDL generation processs "both™ systems.

D. Assume that a User System supports a connection for five
-terminals to a Server System. The User System refers to
these terminals by virtual terminal (transmit) address:

aAs bA» cAs» dAs» and eA

The Server System also refers to these same terminals by
virtual terminal (transmit) address; but, as the Server
Systems role is reverseds, its trarsmit address is also

reversed. for example:

Aas Ab» Aco» Ad; and Ae

The following events represent the terminal=-to-program procedure
implemented by SYCOM. Thesé_events portray an interactive session
between a virtual.ternina! tn a User System and an application
program on a Server Syste#s

the user systenm

At initialization times, SYCOM issues a "resote file information"”
request to obtains, from the Network Controllers, the Logical
Station Numbers (lsn's) 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 "lsa™ with
which SYCOM can reference the corresponding virtual terminal.

When a user wishes a connection tc a Server Systess» a ".CONNECT"™
command is entered to the User System®s SYCCM.. SYCOM finds the
"next™ available entry in its "virtual (sn table™ and transmits a
T"connect message™ to the specified Server System. This control
message contains a virtual terminal address. Upon receipt of the
"connect reply message™» SYCOM replies with the results. .
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During the life of a connection, all data messages entered from a
virtual terminal are sert to the Server System for processinga.
(Excluded are any local SMCS commands which are prefixed with the
assigned signal character.) This i5s accosplished by doing a
remote file write taoa the Controller using the terminal®'s virtual
terminal "Ulsn". In processing this message, the Controller maps
the virtual terminal Lsn into the assiqgned virtual terminal
address (two characters). The message is then transmitted to the
Server Systems, a3ccording to SYCOM protocols with the virtual
terminal address. The terminal user can then "sign on" to any
application program that is supported in the Server System;
providing the caoabitity is inherent in the form of a MCS.

Any incoming message to the Network Contrclier from a SYCOM line
which contains a virtual terminal address (€.g.» "Aa"» ™AD", etc)
is sent to SYCOM. These messages are written into SYCOM'S remote
file (LINK) by the Controller with a device address aporogriate
for the terminal. SYCOM upon reading the message, searches the
virtual terminal address table for the actual system "lsn™ for
that terminal. SYCOM then puts the actual "isn” into the reply
message and writes it into the Network Controller?s remote file
(station queue) for distribtution to the originating terminal.

In the case where the virtual terminal is actually an application
programs the reply message is sent to that program via the queue
mechanism for "program=to=SYCOM"™ communications.

When the user wishes to disconnect from the Server System», a
".DISCONNECT"™ command is entered to local SYCOM which transmits a
"disconnect message™ to the Server System, specifying the virtual
terminal address to bte disconnected. The terminal is notified of
this action and is then free to establish another connection or
work pattern as desired. (virtual terminals are automatically
disconnected when the system operator enters the ".E0J" command.,)

the server system

- n oW e D WS wn -

The Server System®s Network Controller intercepts "connect™ and
"disconnect™ messages (unlike all other cortrol message uwhich are
routed to SYCOM). Un receipt of a "connect message™» the Network
Controller verifies that the addressed virtual terminal exists,
checks to see it it can support another ccrnection, and that some
interactive application program is ready to accept input from it.
If all is okay, the Network Controller returns a "connect reply
message”™ indicating successful comoletion; else the Controller
sends back an error response in a "connect reply message™.
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If the connection is successful, the Server System makes this
virtual terminal appear as a terminal local to that system (but
not yet "signed-on").

During the life of the connection, any input data received by the
"Server System's Network Controller for an enabled virtual '
terminal is conveyed to the waiting application program thru its
remote file (could be the SMCS). This messace transfer transpires
in exactly the same manner as for local terminals. Any output
data generated by the Network Controller is transmitted to the
User System, with the virtual terminal address specified.

The Server System upon receipt of a "disconnect message™, takes

necessary action to detach that virtual terwminal and respond to
the User System with an appropriate "disccnnect reply message".

Remcte Supervisory Console (RSC)
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It is an inherent capability of the system to utilize the SP0O» an
application program, or a teramainal in a User System as a "Remote
SPO™ to a Server System. This only occurs when, as Figure II-6
shows» a copy of the SMCS is running in the Server System. Ffor
this system» the SPO is also referred to as a "Remote Supervisory
Console™ or sisply the RSC. This term was selected to imply
~capabilities which transcend normal capabilities of a SP0. This
interface infers communication (via the SMCS) with a Server
System's MCP» hence the téfmMs, Remote Supervisory Console.

Messages input from the RSC to SYCOM are grouped into two basic
types; Local SYCOM and Remote MCP. Local SYCOM input includes
commands to initiate file transfers, request SYCOM status data»,
and other such functions. Additionally, respond to conditions
within SYCOM*s domain that cannot be preprogrammed> such as card
reader not readys clear peripherals, etca..

Remote MCP commands permitted from a RSC are basically directives
used for control over the execution of jobs in the Server Systea’
atl via the Server System®'s SMCS. Only certain MCP commands are
permitted from a RSC (reference Appendix Fs "Restricted MCP
Command Summary®™) for processing on a B1800/81700 Server System.
Should the Server Systes be other than a B1800/81700 series
computer, refer to the appropriate operating system reference
manual for a list of HCP commands permitted from a Remote SPQ.
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Butput messaqes for RSC dlsplay can be grouped into four tvpes’
they are: Local SYCOM» Local MCP» Remote SMCS» and Remote MCP.:
Local SYCOM output messages are norsally responses to coamands
but can also te error type messages reporting SYCOM problems.
Local MCP output would include such messages as "NO PRINTER
AVAILABLE™ and other such information messages which pertain to
_operations of a SYCOM systems Remote SMCS wmessages would be
replies to SMCS commands entered for processing by the Server
System's SMCS. Remote MCP output messages include SPO type output
resulting from jobs run on a Server System. These messages are
routed back to the User System®'s SYCOM program for display.

In'the casé where the RSC is‘actua{ly an application‘program» the
response message is directed to that program via SYCOM's "progras
to SYCOM" queue mechanisme.

Referring again to Figure I1-6, assume for example, that a user
wanted to execute a job on the Server System. Assume also that
the subject program and all data requirements reside in the
Server System. The appropriate command string is entered to the
User System's SYCOM, via the SPO/RSC. SYCOM accepts this message
from the MCP» formats and transmits it to the Server System; via
the Network Controller. (The command string could also be entered
from either a local terminal or application program. Although

these message paths are slightly different, the end results are
the same.)

In the Server Systems» thé SMCS receives the MCP command message
(from the Network Controlléﬁ) and "zips®” it along to the MCP. The
Server System's MCP processés the request as asked. All output
messages pertaining to that job are given to the SMCS which in
turn transmits them to SYCOﬁ in the User System. User Systenm
SYCOM then causes these nesﬁaqes to be disolayed its SPO/RSC.

From this we can see SYCOM'S involvement anc the processing flow
involved in this type of operation. All preceding functions
described for the RSC are over and above the standard User SPQ
input/output messages used for normal User System operations.

Since SYCOM is symmetricals, both systems can per form an identical
set of functions’> providing of courses, both systems are of the
same series. Actual input and output messages are shown and

exemplified in Section IV, "System Operating Procedures™.
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Prograa=-to~SYCCV Communication

The same range of functions are possible for the program=-to-SYCOM
facility as for terminal=-to-program communications. This feature
is made possitle by an adaptation of the terminal-to-progranm
scheme. A mechanism (of ianplementation cdependent nature) is
provided which allouws an application program in the User System
to masauerade as a "terminal™. This program formats messages to
appear as 1f they were terminal keytoard irgut. These messages
are then written into SYCOM?'s "INQ" aqueue fcr processing.

Fromrm this peint ons, at least until a reply messaqge is processed,
processing is the same as terminal-to~program commands. When
SYCOM receives a reply message, it is uWritten to its "OUTO"™ queue
where the application program in turn reguests a "read"™ on this
queue to obtain the message. These reply messages must also be
formatted e2xactly as those created for terminal displays because
they could be destined for terminal output. The application
program can then either print, store» ignores, parses or display
select message text as appropriate for the program.

The schematic on the following page (Figure II-7) provides an
overview of the mechanics for "Program=to~SYCOM communications™:
Communication between the application program and SYCOM is thru a
pair of simple "queue files™. The program cives a command to
SYCGM by "writino®™ into SYCUM®*s "0UTQ" queue file. It obtains a
response mRessaqge by "reading™ from SYCOM's "INQ™ gueue file.

To convey certain basic irformation with these input/output
m2ssajess a "header™ is required which must contain specific

information. This header is defined in Section VI; "Appendix E»
Message Formats™. There are no command restrictions enforced for
this method of SYCOM/system control. Houwevers this feature is
controlled by the SYCOM parameter "PROGRAM™. For this feature to
be availabler, that parameter "must be™ specified when the SYCOM
parameters file is created.
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The Usef System

c..b%“ii.o.-.. o0 ®s0o0oecsnvesnos o
- o MCP e
EEERY EE XTI N I I I SIS I N WS )

®o 00 svo0eoe

““‘>0 AP -

i
' | '

' v ........".‘.‘. N
cecsisbéboce « Network » ] [ Bkl |
e SYCOM o.<====>, Controller .======¢ D/S 1|
‘..‘a‘... e @ O 00000 "o ' '-----'
- e i e S W e S G e R D T R @ W W R 4R Se R W MR S D WL %A ,
/
/
/
/
' /
The Server System /
==/
D G P WS W D Nh KD YD GO AR WD GRS TR D WD TR S GRS N G GO GD D S5 G G5 B AS GB T G GO WS ap W8 W5 & /

. mcp .
......................-iiiisne.......

| i { i

1 !

o s |
e®scceceae i‘iiﬂobdooo.-o
- SYCCOM .<==>, Network .
sescecvesn . Controller .-

4ésbsscvoemncsen
| o AoA
seeesenceese e f

s SMCS .gm=m=c=esaf

0 ®0s000 e

/

===1"D/S |

® 99 600000

L] AP "<------------------

|
i
i
i
1
1
!
|
i
1
.
i
{
i
i
1
'
i
1

O e G G e W am e s WD [ e G e W o o we e

® 9O 9 ® 000 e

Figure II-7: Terminal-to=-SYCOM schematic



BLECO/HLIIGT SYSTrEMS COUMMUNICATICONS MODULE 12 Sep 1978
Software Operational Guide ’ Page =~ 39

Section Il Concepts and Facilities (Original Version)

PRCGRAM-TO-PRUGRAM COMMUNICATIONS

The program—to-program capability employs an entirely different
concept for inter~system communication. As previously discusseds
this feature is an inherent by-product of the system. SYCOM
itself is in no way involved with the program=to-orogram messaqge
traffic and thereforer does not provide any services to either
program. The only exception to this is thrat SYCOM does “anprove"
a virtual terminal position for the program communications path.

As shoun in Figure I1-8 (below), communications are directly thru
the Network Contrclilers via a special "remote file”™ declared in
each Controller; explicitly for that purpose. Soth application
programs must have mirror images of these remcte files (one each)
declared as well. This remote file is shcwn in both Controller
examples (Section V) as well as both sample application programs
(Appendix I).

Fiqure JI1-8 can be used to visualize how an application prograna
in one system can communicate With a prograr in another system.
The input/output path is for the program to accept input messages
from the Network Controller and return outout reply messages for
transmission to the other system/program. It would behove the
developer of these application programs to design a specific set
of messages which excltude any terminal cannctations. This could
greatly simplify development efforts extended for these precgrams.

The User System

Thre Server System
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To convey certain required basic information with these input/
output messages», a "header®™ is required and must contain specific
information. This header 15 defined in Section VI, "Appendix E,
Message Formats™. There are no restrictions as to the text in
these messages but the length is controlled to a degree be the
"BUFFERSIZE™ parameter. This parameter is in SYCOM®s "parameters
file"” and can be specified at initialization time. '

The usefulnesé of this feature is to be evaluated and decided
upon by the system user. The capability is there to be utilized
for whatever purpose.

NETWORK CONTROL

The SYCOM User Systeam is rnormally considerec to be the remote RJE
Station and must initiate the transmission of data to the Server
System. In a point-to-point non-switched networks, this is
accoamplished 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). The dialing is done "after"™
the adapter is enabled. HWhen the line connection is establisheds
the exchanging of handshakifig control messages with the Server
System is carried out. 1In. a point-to~point non-suitched network
utilizing a direct connection» no dialing is done’ or possible.

Once this communication Lifik has been established with a Server
Systems line cosmunication 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 such optional
hardware capabilities.)

Conversational Communication Procedure

The foltlowing notes refer to the basic conversational line
discipline employed by SYCOM. They apply toc a point=to-point
circuit, either dedicated or switched:
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Message Transfer: All nessage blocks are cdelineated by special
characters. Messaces bhegin Wwith a "SOH"™ chsracter and end with

a "BCC™ character. The message control format is as follows: SOH»
ARM, 1IM#, SIXs, DAls, DAZ2, messaqge text (blocked records), ETX» and
finally the 3CC.

Retranseission of Messages: If the transemitting system does not
receive a reply to its last transmission within a given period of
times the unacknowledged message block is re~transmitted.

Parity or Block-Check Error Handling: [If the receiving systen
receives a recocnizable message, but it contains either. 3 parity
or block-check error, it replies with a "NAK". The transmitting
system should retransmit the message. This is repeated ™"n™ number
of times ("n™ teing user specified), and if the error persists,
either system can initiate error recovery.

Message Idle State: [f the receivinag system receives a "good"
messages, but has no message traffic to send» it responds with an
"ACK". If the sending system has more message traffic», it sends
another message block. If the sending system has no more message
trafficr it proceeds to the "message idle state®.

Normal Termination: The normal termination of a conversation
occurs when one system sends an TACK™ (incicating that it has no
more messaqe traffic)s and the system receiving the "ACK" also
has no more message traffic. The system receiving the "ACK"®
proceeds to the "pessage idle state”.

Point=-to~Point Contention Procedure

The essential characteristic of this procedure is that after the
end-of-message transfer, as indicated by the transmission of the
"DLE-EQOT"™ sequencesr, btoth systems are in an idle state. Either
system may then tid for master status by sending the "DLE-ENQ"

sequence. This is normally initiated by the entry of a command
to SYCOM.

Master Status: [If either system is in the idle state and wishes
to begin a message transfers it may bid for master status by
sending the "DLE-ENG™ sequence. If the same system had just
terminated a message transfer by sending a "DLE-EUT" sequencer
then there 1s 3 delay created btefore this system again sends the
"DLE-ENQ"™ sequence.
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Begin Message Transfer State! [If the systes bidding for master
status receives an "ACK™ (indicating ready to receive), it may
commence message transfer immediately. If the response is "NAK™
(not ready to receive), the "DLE-ENQ™ sequence may be repeated up
to a retry Llimit of "n" ("n" being user specified)» and if no
valid response is receiveds Commence error recovery. If the
system biddirng for master status receives the "DLE=ENQ" sequence
(indicating that the other system is bidding at the same time).,
it abandons its own bid and replies in accerdance with its
readiness to receive. In order to avoid any line collisions when
both systems are bidding at the same time» the no-response time-
out values must be set to different values. This is true whether
not the systems are "like"™ or "unlike".

Termination: The "DLE-EOT" sequence is transmitted by the systew
directed to terminate to indicate the end of its sessuon- and if
using a switched llne,-to disconnect the rocenm.

Transmission of Packed Data

As in previous versions of this protocols, data records within a
message block are separated by "RS™ characters. Repeated
occurrences of tlank characters are compressed out using the
"ESC-integer™ mechanism. The method of representing non-printable
characters has changed with SYCOM's implementation. Printable
characters are those listed in "Appendix B» Character Set™s with
the exception of the "Line Feed”™ and "BELL"™ characters.

If the data records contdaifi only printable characterss then the
first character of the recdofd "is not™ a "DLE™ character. If the
data record contains any tharacter not in the "character set™,
then the first character of the record must be a "DLE™ character,
"and the remainder of the record contains translated data. The
original data is translated such that every 4-bits is mapped into
an 8-bit printatle character. This mapping is accompl ished by
internal translations sc that each 4=bits of data is prefixed
With a 4=bit hexadecimal value "4". (Actual data transsissions
occur in ASCII character mode.)
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NETHWORK CONTRULLER

The Network Contrcller provides interfaces with the User System's
terminals and Server Systems at the hardware level. It is
resgonsible all for direct communication with those terminals and
Server Systems. It performs the actual data transmission (both
transmitting and receiving) functions between two systems. The
Network Controller accepts data message blocks and systes control
messages from SYCCM and certain application programs (program=to-
program) and transmits them to the Server System. In reverse, it
receives all messaoes from a Server Syster ard forwards them as
required for handling control and distribution. The SYCOM program
relies upon the MCP for the basic function c¢f "message queuing”
tetween it and the Network Controller and certain application
programs. This facility provides the message paths Letween SYCOM»
the SMCS» application programss and the Network Controtller.

Following is a normal sequence of events which transpires between
SYCOM, the Network Controllers and the system®s terminals:

In response to a "poll™ by the Network Controllers a terminal
transmits a message back to the Network Controller. The Network
Controller accepts the message and appends a header, supplying.
pertinent inforwation about the message, (e.g.» terminal types
{sns» etc.). The Network Controller then determines which praograa
to send this message to and writes it into the appropriate
program's remote file (input queue). (Assuge in this case it is
SYCOM.) SYCOM reads its remote file {input queue) and obtains

an input message. Should the message be a SYCOM commands, it 1is
processed and a reply ressage created. The reply message is then
started down the Line ty SYCOM when it writes the output messaqge
into its remote file to the Network Contrcliler. The Controller
in turn reads the reply message and transesits it (devoid of
heacer of course) to the originating terminal.

The description cn the relationships of the SMCS and the Network
Controller with SYCUOM» which is atso considered an application
praogram, apply to any application program. Thus, any application
praogram can enjoy the benefits of 2 sophisticated terminal
networ k with message/terminal/program manacement thru the SMCS
and Network Contrcller. In summationr, the SMCS is the message
controller for the system. It also provides a myriad of functions
which direct Network Controller functions as well as special
purpose MCP functiecnse.
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CONFIGURATIONS ANC SOFTWARE ASSOCIATIONS
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The Systems Communications Module has been designed to operate in
either of three modess 1) as an individual entity "without™ local
terminalss, 2) as an individual entity, "with" local terminals,
and 3) in conjunction with the Supervisory Message Control System
(SMCS); also with terminals: Referring to Figures II=-9, 11-10,»
and II=11 (which follow), system configurations with supporting
software elements are shown; and describec.

Entry Level System

This system configuration provides all of the SYCOM capabilities
oreviously defined which includes the SP0 as a virtual terminal.
This is accomplished with the smallest memory size commitment.
Although the command repertoire is generally confined to entry
from the system SP0O, special application programs running in the
system can alternately inject commands to SYCOM for processinge.

In the User System schematit which follows (Figure II-9), the
communication links between system software elements are shown.

Each of these links, "queues” and "remote files"™» have specific
purposes which are btriefly identified as followus:

A. “INQ™ is a queue File used by SYCOM as output to an
applicaticn progfim utultztng the “"program=to~SYCOM"
facilities.

B. "OUTQ™ is also 4 Queue file used by SYCOM as input from
an application program utilizing the "program=-to-SYCOM"
facilities. .

C. “LINK" is a remote file which is used in communications
with a remote Server "host™ Systes. All RJE and virtual
terminal input/output message traffic moves thru this
file. This remote file is directly related to the SYCOM
communications line to a remote hoste.

De ™RFUSER"™ is a user defined name for a reaote file used
for program-to-program I/0 message traffic, primarily
directtly thru the Netuwork Controllers. All messages for
this remote file move thru the same communications line
as those identified for the "LINK"™ file.



BLAON/BLIZINO SYSTEMS COMMUNICATIGNS MODULE 12 Sep 1978
Software Operational Guide Page = .45

Section II Concepts and Facilities - (Original Version)

® e 00000 0o

. SPO/RSC .

/

B1800 or B1700 User Systenm /

/
-------------------------- . A B oo - - / - - e n G N e e e e
' ® 0O O % O O O 00 O B OO 0GOSO S AP OO SO OO OOOE OO ONCON OO SN OSSOSO |
‘ [ ) L) ‘
I . Master Control Program (MCP) e 1
i . « 1
! .Q.‘O.....O...C.QO.....C.O.Q..Q.'...Qv.‘.._....O“...._C....O..O.l .
1 A ' : A |
‘ ' 0.‘._.00.....‘. ® 9 9 0 ® 99O e ‘ '
' ‘ * L ] - . L] ' ‘
i ! . Program to . . Program to . 1 l
i 1 m———,  SYCOM . . Prograw . | 1
| ] 1 o . . . | 1
' ' (INQ) ® % 20 0O 08 S O 0 aoe .0“..0'.-...0‘ ’ '
{ 1 1 { A v L
[ v v \ i ceseaccssccccasa |
‘ ® o9 ®° a0 0000 ‘ ' ® L ] '
I . «<=(0UTQ) -~ -==(RFUSER)=>. Network o 1
I < SYCOM - . Controtler . |
i . e = mme e (LINK)==—=wromeccrncnn—- > . 1
l 9O 9 ® 590 8 000 @ ® 9 0 O 6O 08 e !
R L EE L R R e cemmne | eemmccnccccce-

/
/
/==/
/ Coamunications
/ tine to Server
/ System.

Figure II=-9: User System Schematic



81800/B1700 SYSTEMS COMMUNICATIONS MODULE 12 Sep 1978

Softuare Operational Guide

Seétion I1 Concepts and Facilities

Extended Level System

This system configuration also provides
outlined for the Entry Level System and
local terminals. With terminalss SYCOM

from outside the computer room and away

Terminals on the system increase memory
the number of terminals attached to the

Page -> :66

(Original Version)

all SYCOM services as.
extends this to include
functions can be invoked
fros the system SPO.
usace in proportion to
system and the line or

lines for terminals. The memory increase however, will be in the
Network Controller prograe and not SYCOM itself. '

Local terminals are exclusively owned and controlled by SYCOM.
Although there is no operational SMCS required in a User System,
it is "required™ in a B1800/81700 Server System when Remote SPOD
type activities are needed. The introduction of terminals in this
system requires another remote file declarec in both SYCOM and

the local Network Controller:

A. "TERMINALS™ is the remote file

used by SYCOM for local

terminal input/output message traffic between it and the
Network Controller. As the contrcllier handles allt

‘necessary terminal interfacings

SYCOM only reads inbut

from and writes output to this remcte file.
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Ultimate Levpl System
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Using this confiqurations not only are all of the capabilities
provided as outlined for both Entry Level and Extended Level
systemss it now provides the SYCOM terwminal user Wwith an access
to all of the capabilities afforded by the Supervisory Message
~Control System (SMCS). Memory increases in this configuration
are directly related to the SMCS and the Network Controller.

Local terminals in this system configuration are under direct
control of the SMCS. Upon command (SMCS "sign on"™)», a terminal
is temporarily "attached™ to SYCOM for functional directives.
When SYCOM activities are complete, the terminal is "detached”™
from SYCOM with the ".3YE™ command and is acain under the control
of the SMCS. As suchs, an acdditional termiral I/0 communications
link is needed. Alsos in addition to this link, the remote file
"TERMINALS"™ is effected 