SYCOM Software (Operational Guide 30 Nov 1978

Company Confidential ==<-= Santa 3arbara Plant Page - 1
Preface , ' (Revision "a"™)
PREF ACE

S R ew S TN AS I WD AR L RGN W D B R e S W SN SN RR G SY W AR BN n R S N M TD MR R SR TR ER GP o8 OO W W S M UE SN ED SN A% WD OE AR Gn R YN WS S R W

MANUAL OBJECTIVES AND READER ASSUMPTIONS

e e A e ) - s " wE S e S W We e e S W e e me W s v e ¥ we W M w W wm oe A
F T T - A R T - T

The intent of this software opecrational quide is to enable its
user to successfully operate the Systems Communications Module
(SYCCM) under control of the B8180J)/81700 Master Control Progranm
(MCP). As a means to this objectiver this document defines scope
and objectivess, describes inherent and command driven functions,
and presents basic implementation characteristics. Additionally.
provides operating procedures at both system and terminal levels.
(Terminal operating procedures are ltimited to those capabilities
within the scope of SYCOM.)

The Systems Communications Module can be used for a multitude of
applications and by users wWith varying degrees of proficiency in
computer opecrations. Although this guide has a tutorial slante
it does not ctaim to train ooerators. The reader is assumed to
have a basic knowledge of the B1800/B17C0 system and of the
Master Control Program (MCP). The reader is also assumed to be
familiar with B1800N/BL700 operating proceduress, to have had
experience cperating the system Supervisory Console (SP0O) and
peripheral devicesr, and to have a bastc vocabulary of comauter
retated terms. The user need not howeveres need any knowledge of
programming or of the Network Definition Language (NDL).

This guide is designed to be self~contained. Howevers 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
reading of the "Network Definition Language Reference Manual®™ and
the "System Softwarc Uperational suide™ i5 strongly recommended,
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Section I presents an overview of thé Systeams Comaunications
Module along with the functions it performs. This section also
identifies any limitations which might be applicable to the
usefulness of the system and Lists associated documentation.

Section II describes concepts and imolementation characteristics
employed bty the Systems Communications Module. This inctudes
system configurations, functional specificationss, relationships
in inter-system communications» 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
introductions, to what is involveds, thru detailed "how it uworks®
explanations.

Section III describes directive commands available to the user
from either a Work Station (terminatl) or the User SPQ. With these
commands» the user directs SYCOM to perform specific functions to
satisfy a user's processing requirements. Examples are offered
for each coamand which includes both command input and realy
messages. The commands are presented in alphabetical order for
ease of reference. The command tanguage construction is presented
in details including keyword/parameter semantics.

Section IV contains operating procedures for a SYCOM systanm
(operating independently or in conjunction with the Supervisory
Message Control System (SMCS)) and for local system terminals.
Under the heading "System Jperating Procedures™, useful SYCOM
operating procedures» commands» and operational hints/pointers
are presented. Under the heading "Terminal (perating Procedures™,
terninal operational commands and functions are covered which
assume either a TD8B20 or TD330 Video Display Terminal (Vv2T).
Hovever» the system utilizes any sdurroughs supported VDT device.

Section V presents instructions for the preparation of a Network
Controller program required by thz SYCOM system. It is basically
comprised of a saaple NDL coded input file for the Controllerts
generative process. Various comma2nts are included throughout the
samplte Listing to explain variable parameter data which could be
different for ecach installation. The procecdure used to invoke
the generative process for an operational Network Controllier
program tailored to the neceds of individual systems is included.



SYCOM Software Operational Guide 30 Nov 1978
Company Confidential ===-== Santa 3arbara Plant Page = 3

Preface ‘ (Revision "a™)

Section VI contains appendices to this documents each of which is
identified below:?

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

Appendix B contains the "character set” defined for terainal
input/output and data transmissions. ‘ :

Appendix C Llists "reserved words"™ recognized by SYCOMs either
as a command or command option keyword.

Appendix D contains a "command sumhar?" that Llists each comamand
and briefly describes its purpose. : :

Appendix E provides a list of all control messages used by the
communications protocol and includes their associated format
attributes.

Appendix F presents a list of restricted MCP commands which are
permitted from a terminal or SP0 on the User System.

Appendix G describes the PARAMETERS file attributes and details
the parameters record format.

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

Appendix I contains sample application programs which show the
mechanics of interfacing with SYCOM and the system's terminals
for vrogram=to=program and terminal~to~program communications.
These sample programs can also 2e utilized in the system test
procedures once the avpropriate Network Controllers are created
and the systems installed.

Section VII is a glossary of terms and acronyms used: throughout
this document.
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of the Systems Communications Module (SYCOM) on- "other"™
urroughs systemss this Software Operational Guide will
ke updated to reflect those capability differences that
are provided by 84800, 34700, 86800, and B6700 systems.
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INTROCUCTYION TO SYCOVM
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GENERAL DESCRIPTION
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The Systems Cammunications Module (SYCOM) program provides the
BL800O/B17CD user with 1) the capability to submit jobs to run on
ancther systemr 2) to transfer files between two systemss and 3)
in general, to interactively obtain services and information fron
another system with the ability to comsmunicate with interactive
programs in a remote system. Job run ocutput can be returned to
the submitting system (upon request) or directed to a peripheral
device on the processing system itself.  Interactive output data
is returned to the User System directlys, via Network Contriollerse.

SYCOM along with its associated Network Controtller is responsible
for all data communications Wwith other systems. This includes
performing the necessary functions to establish tine connectionss
receive/transmit datar and execut2 the correct line ‘termination
procedures. .

The Systems Communications Module maintains a secondary L2vel of
control (MCP has primary control) over local peripheral devices
such as the card readers card punchr line printer, and magnetic
tapes. It reads and transfers cards taper and disk filess accepts
input from and displays messages to the Supervisory Console (SP0)
and receives data files/messages for printings punchings displayes
or writing to either tape or disk. It orovides the mechanism by
which a terminal or application orogram in one system is able to
communicate with specific application programs in another systenm.
Program sclection is based on the servicing system which dictates
the processing requirements (programs) oogioned to run in that
SYstoefis
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SCOPE AND OBJECTIVES

- on s n nB e ow e e TES . e e e —
P R

The purpose of the Systems Communications Module is to increase
the use of data processing facilities (systems) either local or
remaote to the target systom. The scope of SYCOM 1s to provide
all of those features previously afforded by the Remote Job Entry
(RJE/TERMINAL) system and additionally provide enhancements wWwith
the following expansive communications features: file transfer,
terminal=-to~programs, program=~to=-programs and program=-to=-SYCOM.
The first two functions assume inter~system communications with
the program=to-SYCOM function assuming intra=system communication
which 15 provided by the MCP. The Systems Communications Module
Wwith these encompassing capabilitiess, considerably expands the
flexibility of a RJE Station; henceforth referred to as a "User
System™.

In addition to the above design objectivess several mandatory
objectives have been specified. They are: 1) Retain compatibility
With the standard Burroughs data communications Line discipline
and message format conventions and 2) maintain standard Remote
Job Entry (RJE) command compatibility with existing RJE program
products for 3urroughs small, mediumr» and large systems.

Hith this software systeme the objectives are also to provide the
user with the most benefits in terms of flexibility and ease of
use. Flexibitity in that the user is free to design and install
system configurations suited to the requirements of the company
for distributed processing. FfFor exampler a user can install a
B180Q/B1L70C in the same installation to increase/share resources
with an existing systems in a remote installation to place soame
resources in a remote facilitys or in a network of systems to
provide distributed processing sarvices. Ease 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

p=R— g PP L R

Since SYCOM applications imply transmission of Large aata files
between two or more systemss» line throughput maxisizations, error
detection, and error recovery are standard features. Following
is a comprehensive List of the functions performed’; including
those that are under user controla. They are presented in three
groupses Basics Line Throughputs and Error Qetection and Recoverye.
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BASIC FEATURES
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For SYCOM to accomplish the functions generally described for the
systemrs the following basic features are provideds; full detailts
are presented in Section II, "Concepts and Facilities™.

A. 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 local system for processing on the remote system.

Be Cosmmand Input: SYCOM commands as well as SMCS/MCP type
commands are permitted from the system SPQO, terminals,
and specifically tailored application programs runninig
in a system.

C. Qutput: Dispersion of data and/or programs produced by
the remote system to the tocal systems peripheral output
devicess SPO, terminalss and application programs.

D. Monitoring: Monitoring and controllting proarams on the
remote system via a local system's Remote Supervisory
Console (RSC); terminals SPO» or apolication progranm
(requires SMCS on remote system).

Eo File Controtl: 5SYCOM verifies all file transfers betuween
two systemns. :

Fs File Transfers: The transfer of certain types of files
between a local system and a remote system7s in both
directionsa )

G. Program=~to=-Program: Support of communication between a
program running in a local system and a program running
in a3 remote system. - Alsos» support a local application
program communications lLink to SYCOM itself.

H. Virtual Terminals: Provide a means by which a terminale.
SPU» or application program in a local system can becoae
a virtual terminal entity to a remote system. By designe
virtuat terminals are automatically assigned the status
of a Remote SPO when connected to a SMCS in the remote
system.

I. Communications: Supports a full Lline of communications;
asynchronous» synchronous» and direct connect. Line
speed is dependent upon Line Adapter capabilities.
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LINE THROUGHPUT

Maximization of Line throughput is assured by a point-to-point
message transfer procedure which:

A. Specifically acknowledges receipt of a message with the
transmission of either another message block or a
"numbered acknowledgement” (#ACK) message. This reduces
both line time and turnaround time. :

Be Blocks records for transmissions (i.8.» sends multiple
data records per message block.

C. Compress and expand blanks in data recordse It is common
for card input and printer output to have a large number
of iabedded blanks. Eliainating transmission of these
blanks significantly improves line throughput.

ERROR DETECTION AND RECOVERY

The folloxing features are provided in error detection/recovary
areas to assure reliable service to the system user:

Ao A specific numbered acknowledgement (either in the next
message or in a ¥ACK) guards against the possibility of
a lost message by providing an unambiguous acknowlzdge-
ment for the transmitted message block.

Bo The use of modulo 2 by the transmission numbering
facility for the detection of duplicate message blocks.

C. Dynamic reduction (by command) of the transmission
message block size provides the potential for reducing
error rates and retransmissionsa.

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

€. The message block transfar procedure eliminates the
ambiguous use of certain ASCII control characters (for
exampler, T™ENQ" is used only during "establishment™F and
no where else).

f. Data transmission error detectioq is orovided thru the
use of vertical and horizontal parity in the systenms
hardware and software.
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LIMITATIONS
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The Systems Communications Module (SYCOM) is intended to provide
2 combined system of RJE» file transfery progran-to-SYCOM message
transfer and terminat-to-program/proqQram-to-program communication
capatilities. To provide these services ana still maintain a
certain degree of compatibility with existing Remote Job Entry
(RJE) systems» certain limitations become inherent to the system.
Therefores, applicable Llimitations are defined as follows:

A. SYCOM does notr» and 4ill note support Cassette tapes as
an optional peripheral device.

Be. In reference to "file transfers”, the implementation
currently in effect does not saver» or forwardr, symbolic
file headers. Therefore, certain file characteristics
would be ltost on filte transfers between unlike systems.

Ce Program=~to-Projgram timitations involve an application
program being assigned a "virtual terminal™ position
which reduces the nuamaber of posltlon available for
terminal attachments.

De. Interactive application programs in a remote System
serving virtual terminals on a local system cannot make
use of "tallies"™ or "toggles". This prevents CANDE from
from teing a viable application program in this systenm.

Eo The implemented version of SYCOM wWhich this document
describess, does not have the "file transfer recovery"™
capability. Therefores, when the occasion arises wWwhen an
inter-system connection is loste any in-process file
transfer operations are aborted and must be restarted
from the beginning.

Fo The most noticeable limitation is the fact that SYCOM
only supports a single Lline cornnection for RJE and File
Transfer data communications? at any one time.

NOTICE

===

The specifications of ‘the software system described in this
document are subject to change without notice. The availability
or performance of some features may depend on a specific
configuration of equipment such as larger memory or communication
{ine speed. Customers should consult their Bnrruuahs Sates
Representatlve for details.
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ASSOCIATED DDCUMEMTATION
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Some of the details of the Systems Communications Module system
and its composite software elements are contained in other: system
manuals. Following is a List of assoctated documents referenced
in this guide. Recaders and users of this document may refer to
any or all of these listed documents for additional information.

Company Confidential

Document Title Identi fication Number
B1800/B1700 SUPERVISORY MESSAGE CINTROL SYSTEM PaS. 2219 0482
MESSAGE CONTROUL SYSTEM INTERFACE PeSe 2212 5447
B1700 NETWORK DEFINITION LANGUAGE P.S. 2212 5223
81800/B1709 NDL LIBRARY PeSe. 2212 5215
B1700 DATA COMM AUDIT PeaS5e 2212 5421

Corporatec Released

Document Title . Form Number

B1800/B1700 SYSTEMS SYSTEM S0rTHWARE ‘ 1068731
OPERATIONAL GUIDE

B1700 SYSTEM NETWORK DEFINITION LANGUAGE (NDL) 1073715
REFERENCE MANUAL

B1700 SYSTEMS DAYTA COMMUNICATIONS 1089992
INFORMATION MANUAL

BURROUGHS CURPORATE DATA COMMUNICATIONS STANDARDS 1284 9006
B1800/BL700 SYSTeMS REMOTE JOB ENTRY (RJZ) 109C602

REFEPENCE MANUAL

B18GC0O/B17QC SUPERVISORY MESSAGE CINTROL SYSTEM ’ Preliminary
SOFTWARE QPERATIONAL GUIDE
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SECTION II

CONCEPTS AND FACILITIES
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GENERAL DESCRIPTION
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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 conceot elaborations. Next»
descriptions of the data communication networks involved and the
relationship of a User System to 3 Server System are identifiede.
Following thise implementation concepts and functional aspects of
the system are described.

THE SYSTEM CONFIGURATION

N S R GE VS AN GRS M R M R TS R WS W W R A WD MR W SR

A User System oriented to SYCOM utiltizes a hardware configuration
similar to the one shown in Figure II=-1 (next paged). A system is
usually comprised of the following hardware elements: processors
memorys SPOs, disks plus standard communication controls/adapters.
Optionatly it can be eauipped with an assortment of peripherals
as per a user's needs (e.g.» card readers, card punchs disk packss
line printer, magnetic tapes» etce. 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 op2rations for those perinheratl
devices as well as transmitting and receiving data files. (Data
file is a general term used here to enconpass all file types
acceptable to SYCOM such as datar pDrogyram sourcefobjects, printer
backups etCes)
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Hith this hardware configuration, "all"™ SYCOM capabilities for a
User System are initiated thru the system SP0. An "extended"™ User
System (configuration with local terminals) adds a new dimension
to the SYCOM system in that it's capapilities are no longer
confined to initiation from the SPO but are now also available to
ltocal terminals as well. Commands entered from a system SPU can
initiate any SYCOM function? including establish the connection
for virtual terminal communications. Terminals are» however.
restricted to an explicit command repertoire. (Details of this
concept are presented later in this section.)
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Figure II-1: User System Configuration
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SYSTEM COMMUNICATIONS

Described here are the communications network aspects of a User
System and i%Zs relationship to a Server System. SYCOM and its
associated Netuork Controiler supports User Systems using either
a point=to=-point non=switched or point~to-point switched network
to a Server Systen.

The data communications procedure utilized is a subset of the
Burroughs conversational point=to-point line procedure. It is
defined in a document entitled "3urroughs Corporate Data
Communications Standards"s; refer to "3ssociated documentation”.
That document fully describes the characteristics and functional
attritutes for a popztransparenf hatf-duplex wmode of data
communication to which this systen subscribes. '

Point-to-Point Switched Network
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In a suitched network environment, a User System communicates
With a Server System without requiring dedicated communication
Lines? see Figure II-2 (on the following paged). The computers
are connected by telephone Lines to the common carrier exchange
serving their respective locations. A temporary connection
(dats path) is established between the computers only for the
period of time in which data transmission is actually required.
The connection is estabtlished by dialing the telephone number of
the Server System. Usually the dialing procedure is manual.
howevers SYCOM can cause this function to be done automatically
upon command directive.

In switched line networks, a lin2 refers to a discrete data path
between a Server System and the User System Cincluding terminals)
thru the common carrier exchange. The services provided by this
common carrier are usually on a time~used basis. :
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Point-to-Point Non-switched Network

A point-to-point non-switched networks as shown in Figure II-3
(helow)r consists of a private or leased communications line that
connects the User System wWwith a S2rver Systea. In this networks
the computers are physically connzcted» that is, the circuits
making up the communications Line are permanently established,
and data may be transmitted over the Line at any time. No dialing
is required for this type of network.

Communication lines in a non=sWwitched network are alternataly
known as privater, leasedr or dedicated Llines, In this document
they are referred to as "dedicated lines". These lines may be
privately owned (e.g.r internal direct connection in the same
physical location)» or provided by a common carrier on a contract
basis. This dedicated connection between tuwo specific locations
would provide a lLline for exclusiv2 system use.
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Figure I1I-3: Point-to-Point Non=switched Netuork
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Communications Procedure

With the conversationat point=to=-point communications procedure
assumed by SYCOMe inherent provisions include the capability to
"reverse" message block transmissions Without having to invoke
separate establishment and termination procedures. The essential
characteristic of this capability is 1ts ability to specifically
facknowledge” receipt of the previous message block. This 1is
accomolished by including a special acknowledgement character in
the header of the "next"” message block transmitted. 'This special
character is the Acknowledge Received Message (ARM) character.

The usefulness of the ARM character is twofold: First., it
provides a specific acknowledgement to the receiot of a previous
message block by utilizing the "numbered ACK™ facility. Secondlys
vwhen the receiving system receives a message btock that it cannot
accept (no buffer space or a specific peripheral is not-ready)e
the ARM character permits an implicit NAK of that message blocke. (27

This is achieved by transmitting the NAK in the next outgoing
message blocke.

T ——

e
User System = Server System Relationship

G N AR MR AW AN AR IR U WA SR TR W G WP YR N e SR H GF O A Sh MDD DR W PR NP P S UD W 4D SN AN @B S0

The concept of a User System = Server System relationship is
quite fleetingr especially when both systems are in the same
physical location. The important point to remember, howevers, is
the tasic principles of this relationshin (described below) and
how it applies to this system. ;

Referring to Figure II-4 (following page)» the User-System is
viewed as the system in the network which serves as a point of
data collection and data distribution. For examples, RJE type card
inputes card outputs line printer outoutr and/or terminal input/
output messagesSe. :

A Server System on the other hand is generatly considered to be
the data processing system’; often referred to as a Host System or
Central System. It normally receives large volumes of data from
a User System to be processecd or »>rogram source files to pe
compileda In the case of program compilations, the printout and/
or program object code files can 2e transmitted back to the User
Systeam (upon request) for printing or possible program execution.
Interactive output is rcturned directly to the initiating progranm
or terminat via the Network Contrulters.
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The actual physical size of a computer however, has relatively
Little importance wWwhen considering a system as a Server System,
The B81800/81700 system can be either a User or Server Systems
depending on the angle of viesd and the services required at the

time.
System and a Server Systen.

SYCOM AND ITS EMVIRONMENT

e R s T - T T

It can also ber under certain circumstances» both a User

The following list of equipment must be present for SYCOM system

operations.

However» the {isted equipment is not dedicated to

SYCOM (or supporting system snftware) and is availtable for use by

other praograms.

Hardware Type

B1800/B81700 Central Processor
98 KB Main Memory (minimum)

Secondary Memory (disk storage)
’ (head-per=tracks pack)

120 or 132 Position Printer
80 or 96 Column Card Reader
80 or 96 Column Card Punch
System SPQ

Single or Multi Line Control

Line Adapters as Required
(leasedr sWwitched, direct)

Data Sets and Cables
{as required)

TD820/TDB30 Terminals

System Control
System Software

Program/Data Files

e

Line printer output —

Control /RJE Type Tnput

Control/RJE Type Output

MCP/SYCOM/SMCS Operations
System/Terminal Communications

System/Terminal Communications
System/Terminal Coamunications

As Required
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MEMORY REQUIREMENTS

Provided here is a Llist of System Software elements and their
associated memory requirements. They can be used to approximate
memory requirements for an interactive 818Q0/781700 SYCOM systems
operating Wwitn or without a Supervisory Message Control System:

- 64.0 KB Master Control Program (MCP).

- 15.0 KB Network COﬁtroller (basic).

- 3.9 KB Each additional line in the Controller.

- 16.0 KB Supervisory Message Contrpt System (SMCS).

- 18.D0 KB Systems Cbmnunicationshﬂodule (SYCOM).

- 22.0 KB Command AND Edit system (CANDE).

- 2.0 KB Each additional terminal logged~on CANDE.
After defermininq the basic memory reguirements for the systems
additional memory must be included for any other programs that

are to be executed in conjunction with S5YCOM. (S2e approdriate
reference manuals for those memory requirement estimates.)

SOFTWARE REQUIREMENTS

In order for SYCOM to become operational», certain system software
elements are required. Although these elements support the
~operation of SYCOM, they are general purpose and in fact support
the entire systems FEach software element identified here is
individualtly documented for its capabilities and requirements.
Following is a Llist of those pertinent system software elements:

« Master Control Program (MCP)

C e« SYSTEM/MAKLUSER. progr:am

« Network Controller progran
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Master Control Program (MCP)

The MCP is an operating system which manages the demands and
resources of B1800/B1700 systems. It reduces programming efforts
by providing a family of commonly needed functions and services.
The MCP requires strict user adherence to program structures and
procedures in order that there may be communication betueen the
different programs, interpretarse and the MCP itself.

Its primary function is to optimize the productivity of a system.
External intervention is held to a minimums, and maximum through=
put is achieved by incorporating into the MCP the primary tasks
of Input/Qutout (I1/0) control, file handling, multiprocessingr ,
interrupts, memory allocation, application programse. and ooerator
interfaces.

SYSTEM/MAKEUSER Progranm
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A utitlity program that is used to creater, modify., and access the
system's "usercode" file. This file contains all valid system
usercode/password combinations. These usercodes-passWords are
maintained in a file named "(SYSTEM)/USERCODE"™. With this file»
the MCP can supports, and enforcer a file security mechanism for
disk files and programs/users that access them.

DMPALL Progranm

The DMPALL program is a general m2dia conversion facility that
atlows reproduction of files from one medium to another. It also
can list files from any medium wWwith byte, digit, or combined
format. Along with these abilities it can start or stop its
reading of these files at a specified record. Specifications for
these functions may be passed to IMPALL from a SPO» Card Reader,
or local system terminal.
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Network Controller Prograa

The Network Controller is a Netuork Definition Language (NDL)
type program whose prime function is to process and supervise the
flow of messages Detween systems» terminals, and programs. It
performs all data communication line discipline functions which
are necessary for proper linef/terminal control. The Network
Controller handles the initiation and completion of communication
17/0's and services exception conditions. In order to optimally
provide these functions, the Network Controller is configureds by
NOUL generations to the soecific needs of the system on which it
is to be runs (i.e.» the number and tyope lines, number and type
terminalses etc.). A product of this generative process is the
Network Information File (NIF). This file contains all terminal
and communication line attributes as well as logical aspects of
the communications network.

Basically, this Controller enables messages to pass between it
and SYCOM as well as other terminal oriented programs exacuting
in the systems This is accomplished via MCP supported Remote
Files and Queuefs along with the Zontroller's message suwitching
capability. Each 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 incltudes SYCOM.

SOFTWARE OPTIONS

The follouing software elements are not required but may be used
in conjunction with SYCOM to service a particular user's needse.

« Supervisory Message Control System (SMCS)
« Application Programs

e« CANDE Program (multiole=user text editing)

Although the Supervisory Message Control System is not a required
system software element for the operation of a 3YCOM systems it
is definitely 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. Additionally, these terminals may be utilized for
other applications such as data entry and program devalonsent. To
maintain overall control of the terminals in these varied systea
environmentss the SMCS becomes the controlling element. ’
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Supervisory Message Control System (SMCS)

The Supervisory Message Control System (SHMCS) is intended to be
the "supervisor®" for a data communications software system which
incltudes such Burroughs software 2lements as "SYCOM"., CANDE, and
other online programs of either Burroughs or customer origin.

The SMCS provides to an interactive systems many functions and
special features. To fully explore its capabilities, please
consult the "SMCS Software Uperationat Guide™. However, the
highlights of some of the more pertinent functions are presented
here. Relevant to the SYCOM systems SMLS provides some basic
message Switching (terminal to terminal, terminal to SPOU» and SPO
to terminal), attachment of terminals to application programs via
a remote filer and information about the system's networke.

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 securityr, job controls. remote
file controls and error handlinge the SMCS can altocate some of
the systems resourcesS. For examples for every terminal controlled
" by the SMCS» it has final control over that device as a resource.
It can therefores temporarily "attach™ terminals to SYCOM by
means of the SMCS "SIGN ON" facility.

Application Programs

o wD e GB UR AP R G G W G SR WE W AR YV WS a a

Effectively there are three types of apoplication srograms useful

to the SYCOM system users they are: 1) Interactive data entrye

2) system~to~systems and 3) command itnput to SYCOM. Each program
type is briefly described here with details of how they actually

work presented in the following "Functionyal Description™.

A user can elect to develop an ™interactive™ application progran
tatlared to specific needs of an instatiation. These specific
needs could include such applicationat functions as data entrye.
information retrievals or any application desired.

If there s a requirement for an application program in a User
System to communicate directly with another application progran
in a server Systems, the capability i5 there. This coamunication
link is direcctly thru the Network Controllers and SYCOY has no
role in this message traffic. SYCOM does  -howevers initially
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approve a "virtual terminal” tsn for identification and control

purpeses. This is a residual capability based on requireaents
for Network Controtlers by SYCOM.

The third type of application program provides the source for a
string of SYCUM commands to be performed on an automatic basise.
Normatly this would be for off-hours operation but could also be
utilized for common everyday occurrences of a work flow pattern,

CANDE Program

The B1800/81700 CANDE program provides generalized file updating
and preparation capabilities in an interactiver, terminal oriented
environment. CANDE performs these file updating and text editing
functions in program development and other such environments. for
this system howeverr, CANDE can only be utilized when SYCOM is5 not
involved (i.e.» creation and maintenance of "NDL source™ files.)

The CANDE system has been designed to run in a self=sustaining
operation or in conjunction With the SMCS. (In either caser it
requires a Network Controllier for data communication functions.)
It operates with a basic usercode-password type of security that
is available to CANDE» and SMCSs from the MCP.

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

Functional features of the system are described in the following
order: Standard RJE» File Transferse Virtual Terminals, Progranm-
to=Program Communications and Network Control. Virtual terminals
contributes Terminal=to=Programs, lerminal=-to=SYCOHM and Remote
Supervisory Console (RSC) communications.
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STANDARD RJE FUNCTIONS

The SYCOM program controls, at a secondary Levels» all typical RJE
peripheratl devices of a User System. It reads and punches cards»
prints output, accepts SPO inputs displays SPO output messagess
and transfers file/control messagas 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 SPQ. Card reader input is generally
associated with RJE batch data transmissions? whereas magnetic
tape and disk input more directly relates to file transfers.
However, these operations in S5YCOM are considered synonymous.

Commands can be alternately input from a specifically designed
application ovrogram thru the "Program-to~SYCOM™ facility. Hith
this mechanisns the RJE input as well as associated output could
be automatically controlled on a daily basis wWithout requiring
the system operator to enter a long series of commands to SYCOM.

Qutput can be made directly to a card punchs Lline printer, disks
magnetic tapesr or SPO0. Howevers in the case of a printer or card
punch, the data received can be in the form of a "backup file"
which is first uritten to disk. Subsequent MCP commands are
entered to cause printing or punching as appropriate.

Furthermore, SYCOM gives certain directives to the Network
Controller such as requesting it to establish or re-establish a
connection to a Server System. SYCOM also 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 read, compressed
and blocked by SYCOM (upon command) and written into the Network
Controller's remote file. (See uriteuo on "Queue Depth Contral™.)
The controller begins tmmediately to transmit these card images
(message blocks) to the Server System. This process continues .
until all cards have been read and transmitted. The card file,
known as a "job stream"s is then under control of the Server
Systemts ¥CP which processes that job stream as oar directives
included in that file (compile and/or execute)d.
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All SPO type messages which pertain to that job (30Js EQ0Jr and
SPO messages) are transmitted back to the Us2r System for display
on the User SP0. Ma2ssages can be entered via the SPO to control
jobs executinj on the Server System or manipulate data files as
required’s providing a MCS is running in that system. SYCOM
accepts these messages and writes them to the Metwork Controller
for transmission to the Server System and subsequent processing.

Khen 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 Systems HOST/RJE does this automatically where SYCQOM
does not.) The Network Controller receives these incoming message
blocks and forwards them to SYCOM via SYCOM®'s remote file (input
gueued). SYCOM then appropriately prints and/or sunches this data
on a User System oeripheral davic2.

The afore describted process describes the flow of data between
the User System and a Server Systems often referred to as a "job
stream™. Any number of job streams may be initiated at the same
time (multiple Server System MCP directives contained in one job
fite) from a User System. The number of jobs which can or will
run on a Server System is limited only to its capabilities to
process them.

FILE TRANSFERS

File transfers are supported.for both disk and magnetic tape
devices. Files may be transferred between any combination of
these devices. Magnetic tape transfers are restricted however,
in that only one file per tape may be transferred. Library tapes
created by the "LOAD.DUMP™ function are not supported by SYCOM.
{These tape files are first loaded to disk and then transferred.)
Betuween "unlike™ systemss only program code files and 8=~bit data
files C(includes text files) are permitted. On the other hand,
"Like™ systems can transfer other files such as printer backupe
punch backups, interpreters intrinsicr and dumo 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"™ comaand
to SYCOM (PUT and FETCH are acceotable atternates). The command
syntax allows source and destination systems to be specified
(PUT and FETCH excluded) for the transfer via attributes. These
source and destination system identifiers must bLe the same as
those specified in the "system=id"” control message at connection
initialization time.
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If the specified source system is the User Systems the transfer
is a "PUT"; which is a transfer of a file "to"™ another system and
is based on SYCOM'3 "SYSTEMID"™ parameter. +hen the sourc2 system
is a Server Systems, then the transfer is a "FETCH"; uwhich is the
transfer of a file "fron™ another system, also based on SYCOM's
"SYSTEMID™ parameter.

The actual transfer of a file is initiated by exchange of control
information between systemss; this process is often referrad 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 systeme This causes the other system to initiate a
"Put" sequence by sending a "Put ¥Yessage™ to the initiating
system. Put and Fetch messages conmpletely specify both source
.and destination fite attributes. The Put message elicits a "Put
Reply Message™» signifying that data transfer may begin. The
sender system then sends one or more data message blocks which
are eventually followed by an end-of-file message.

Upon completion of the file transfers the system that received
the file infaorms the originating system of the comnpletion. This
noti fication is made with a "user~destined control messag2".

If etther system 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 by the appropriate command entered to SYCOM. Alternate
"device not readys suspend™ and "device readys resume™ messages
are used for flow control at any time for temporary stopnages.

A file transfer reauest that cannot be processed when entered»
tecause another file transfer is in progresss is queued to disk
and processed when next possible. Although there is a maximum
depth to this disk queue (sece "Restrictions™), it is sufficient
to handle all but the most extreme cases. This feature oreavents
request rejections due to the fact that only one file transfer
(in each direction) can be in-~process akt any given time. Requests
are quecued on a first comesr first servesr basise This mechanism
assures an orderly processing sequence.

An important point to notes all file transfer requests are qgueued
as "Puts™. This ise if a user reguests a data file "Fetch"™, that
request is sent to the other system?s SYCOM where it is queued as
a "Put"™ on that system.
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Maintaining Integrity of File Characteristics
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A goal of the file transfer mechanism is to maintain as many of a
file's characteristics as possible throughout the transfer. For
examples, if a COBOL source program is transferred, it should be
capable of bteing compileds, without further modifications» on the
receiving system. Likewiser, if a program code file is transferred
to a "like system™» it should be executable Wwithout modification.

Specificallys if a file is transfarred between two like systeas»

even if via one or more unlike systems» all file characteristics

nust te preserved. - To accomplish thiss, a3 symbolic version of the
file's header (under standable to atl systems) is transferred with
the filee This symbolic file header is the "PUT-=QR-FETCH=-RECORD"™
as definad for SYCOM file transfers. It is prefixed in the data

stream by a beginning=of—~header control message.

In the receiving systems when a symbolic file header is raceiveds
as many as possible of the file characteristics are incorporated
intc the file being created/receiveds. If the file is transferred
to an "unlike™ systemr, the syabolic file heiader and the orsdiginal
system type are saved with the filer to be forwarded with the
file whenever it is again transferred. If the file is transferred
to its original system typesr the 2ntire symbolic file header is
incorporated to create a file identical in characteristics to the
original file» and the symbolic header i5 not saved.

When a system sends one of its own filess it must include in the
symbolic file headers enough information for it to recreate that
file 1f returned. If this file is returnedr it must be made to

look identicat to the original file» Wwith the exception of "file
name" (this is conveyed in the symbolic file header).

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

NQIE_UF_IMPORIANCE: The "symbolic file header™ discussed above
is not implemented in this version of the system software. It
Wwill however, be available in a later release of the systam.

00
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VIRTUAL TERMINALS

To the SYCOM systems a "virtual terminal™ can be either a local
terminals the system SPO» or an application program. Therefore.
virtual terminals is a logical caoability whereby a messag? vath
can be established between a terminals SP0O» or program on the
User System and an appropriate interactive application progran

in a Server System. Additionallys utilize the inherent capability
of caoantroltling jobs in a3 Server System with a special MCP command
repertoire. Basically, on the Server System endr, this becomnes a
reality thru the capabilities of the SMCS. Howevers the main
inter-system connections are estaplished by SYCOM which makes it
possible. Refer to fFigure I1-5 for a pictorial overview of a
User System with virtualt terminals. (Interactive application
programs can be any program using a "remote file™ but not using
"taltlies™ or "toggles™.) ’

The terminals are virtual in that all User System facilities as
well as atl Server System facilities are available to the systenm
user. User System commands are local and are therefore» processed
within the User System by eitner SYCOM» SMCS» MCP» or application
program. Server System input mess ages are accepted by the User
System and transmitted to the Server System (via the Network
Controllers) for processing and subsequent reply messages.

In view ¢of a "virtual terminal™ in an interactive environaent,
Server System commands must be forwarded as soon as possible. To
effect this requirement, SYCOM has the capability to "interleave™
a "user destined control message™ into the data transmission
stream immediately if a file tran; fer is in progress. If SYCOM
is not presently transmitting a file» the control messag2 which
contains the virtual terminal message is immediately transmitted
on an individual basis to the Server Systenm. )

Terminat=to~-Program Communications
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HWhen SYCOM is utilized in a larger system development or data
entry environment (Wwith terminals)» then the User System depicted
in Figure II-11 is applicable. In that haraware/software
configurations, the complete spectrum of SYCUM capabilities are
available to the system usSer. To be more specificr in addition
to the capabilities oreviousty idantifiedr a terminal-to-progran
capability is available to the terminal usera
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In this eanvironment, SYCOM stitl zommunicates directly with the
Network Controller for normal comnunications activity. Howevers
the SMCS maintains elementary control over SYCOM and control over
a system's terminals. To clarify thiss the SMCS directly causes
the execution of SYCOM when a terminal (or RSC) "signs=on™ to
SYCOM thru the SMCS. A terminal user can then diriect commands to
SYCOM in the User System or the SMCS in either the User or Server
System. Exactly which commands and how the directives are given
is covered in Section IV, "Terminal QOperations”. An important
note; these capabilities are also available to the user who
optiocnally elects not to utilize a SMCS in the system. (Refer to
Figures I11I-9 and II-10 for configuration overvieus.)

Hith the introduction of the SMCS software element into a systeme
atl of its commands, functions, and capabilities become available
to the terminal user. (Refer to the "SMCS Software Operational
Guide™ for details and capabilities.)

Before proceedingr 1t might be helpful to this discussion for the
terms User System and Server System to again be clarified. A User
System is the computer on which there are terminals/users Wishing
to engage in interactive computing sessions. The Server System is
the computer that supplies those interactive services on a demand
basis. (Hefer to Figure II-4; back a bit.)

The communications protocol assum2d by SYCOM supports User Systen
tersinals connected (logically) to an interactive application
program on a Server System. Usinyg this protocol minimizes the
visibility of interfacing software elements so that to a user, it
appears as though the terminal s connected directly to the
application program. The terminat is then used as if it was
tocally attached to that program (see "Message Path Assignments"®™
further on in this section),

_Presently available interactive application programs may be used
or the user can optionally elect to develop a special application
program for terminal and/or other progygram interaction.

The method for conveying terminal data between two systems makes
use of the "device address”™ field in the control amessage. This
message specifties the terminal with which the message text is
associateds The device address in the context is termed "virtual
address™, and is the name used by both User and S2rver Systams to
reference a particular terminal. This addressing scheme follows:

Ae The device address is compriseced of two characterss one
upper case and one lower case alphabetic letter.
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B. The User System "transmits™ a virtual terminal address
as lower case/upper case letters.s HWhen it "recoives™ a
response message from the Server Systems the terminal
address letters are reversed; upper case/lovwer case.

Ce. The Server System ®"ra2ceives”™ a virtual terminal message
with a device address of lower/upper case letters (as
transmitted by the User System). The virtual ta2rminal
addressinga scheme then requires the Server System to
"reverse” these device address characters prior to its
transmission back to the User System. (These transmit/
receive device addresses are specified in the Network
Controller®*s NDL generation process; "both™ systems.

Do Assume that a User Systeam supports a connection for five
terminats to a Server Systems The User System refers to
these terminals by virtual terminal (transmit) address:

aA» bAs cAr dA» and eA

The Server System also refers to these same terminals ty
virtual terminal (transmit) address; but, as the Server
Systems role is reverseds its transmit address is aiso
reversed. For examole:

Aas Abs Ac» Ad» and Ae

The following events represent th2 terminal=-to=program procedure
implemented by SYCOM. These events portray an interactive session
between a virtual terminal on a User System and an aoplication
program on a Server Systeme.

the user systen

At initiatization timer SYCOM issues a "remote file information®
request to obtain, from the Network Controllers the Logical
Station Numbers (tsn's) for the virtual terminals assigned to the
system. These numbers are placed into a table which maps the
actual "lsn" of ecach virtual terminal into a virtual "{sn* with
which SYCOM can reference the corresponding virtual terminal.

When a user wishes a connection to a Server Systems, a ".CONNZCT"™
command is entered to the User System®s SYCOM. SYCUM finds the
"next™ available entry in its "virtual tsn table™ and transmits a
*connect wmessage™ to the specified Server Systeme This control
message contains a virtual terminal address. Upon receipt of the
*"connect reply mossage™s SYCOM replies with the results.
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During the life of a connections, all data messages entered from a
virtual terminal are sent to the Server System for processing.
(Excluded are any local SMCS commands whicn are prefixed with the
assigned signal cheracter.) This is accomplished by doiny a
remote file write to the Controll2r using the terminal'®s virtual
terminal "lsn". In processing this messagesr the Controller maps
the virtual termipal lsn into the assigned virtual terminal
address (two characters). The message is then transmitted to the
Server Systems according to SYCUM protocole, Wwith the virtual
terminal address. The terminal user can then "sign on™ to any
applicaticn program that is supported in the Server Systems;
providing the capability is inherent in the form of a M(CS.

Any inceming message to the Network Controller from a SYCOM Line
which contains a virtual terminal address (e.g.r, "Aa"™, "AL", etc)
is sent to SYCOM. These messages are Written into SYCOM's remote
file (LINK) by the Controller witn a device address appropriate
for the terminal. SYCOM upon reading the messages searches the
virtual terminal address table for the actual system "Ulsn™ for
that terminal. SYCOM then puts the actusl "{sn™ into the reply
message and wWwrites it into the Network Controllar?s remote file
(station queue) for distribution to the originating terminatl.

In the case where the virtual terminal is actually an apolitation
programs the reply messaqe is sent to that orcgras via the queue
mechanism for "prograsm=to~SYCOM"™ communications.

When the user wishes to disconnect from the Servar Systems, a
".DISCONNECT"™ command is entered to tocal SYCOM which transmits a
*disconnect message™ to the Server Systemr specifying the virtual
terminal address to be disconnected. The terminal is notified of
this action and is then free to establish another connection or
Wwork pattern as desired. (Virtual terminals are automatically
disconnected when the system operator enters the ".E0J™ command.)

the server system
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The Server System's Network Controller intercepts %connect” and
"disconnect”™ messages (unlike atl other control message which are
routed to SYCOM). (On receipt of a "connect message®s the Network
Controller verifies that the addressed virtual tarminal 2xistse
checks to see if it can support another connections, and that some
interactive avplication program s recady to accept input from it.
If atl is okaye the Network Controller returns a "connect repnly
message™” indicating successful completions else the Controller

sends back an error response in a "connect reply message”.
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When the connection is successfuls, the Server System makes this

virtual terminal appear as a terminal local to that system. If

the user is "loggeuw-on™ to SYCOMs then that user is automatically
"logged=on" to the Server System's SMCS.

- e eme

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

The Server System upon receiot of a "disconnect message™» takes
necessary action to detach that virtual terminal and respond to
the User System with an appropriate "disconnect reply message™.
If the user was logged-on to the Server System?s SMCS», then tnat i
user will be automatically "logged=off"™ the virtual terminal. |

Remote Supervisory Console (RS5C)
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It is an inherent capability of the system to utilize thes SPO, an
application programs or a terminal in a User System 3s a "Remote
SPO™ to a Server System. This only oc¢curs whens, as Figure II-6
showss a copy of the SMCS is running in the Servz2r System. For
this systems» the SPO is also referred to as a "Remote Supervisory
Console™» or simply the R5C. This term was selected to i1aply .
capabilities which transcend.normal capabilities of a SPO. This
interface infers communication (via the SMCS) with a Server
System's MCP» hence the terms Remote Suparvisory Console.

Mess ayges input from the RSC to SYCOM are grouped into tuwo basic
typess Local SYCOM and Remote MCP. Local SYCOM input incl.udes
commands to initiate file transfers», request SYCOH4 status datas
and other such functions. Additionallys resoond to conditions
Wwithin SYCOV*'s domain that cannot be preprogrammeds such as card
reader not readys clear peripheralss etcCes

Remote MCP commands permitted from a RSC are basically directives
used for control over the ecxecution of jobs in the Server Systenm’
atl via the Server System®s SM(CS. Only certain MCP commands are
permitted from a KRSC (reference Appendix Fr "Restricted MCP

Command Summary"”) when the RSC's "virtual terminal™ assignment is |
not declared as a Remote SPO in the Server System?'s Network {
Controltlers otherwiser, only Remote S5PQ restrictions apply. I
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Qutput messages for RSC display can be grouped into four typess
they are: Local SYCOH4, Locat 4CP, Remote SMCS» and Remnote MCP.
Local SYCOM outpu: messages are narmally responses to comsands
but can also be error typne messages reporting SYCOM problems.
tocal MCP output would include suzh messages as "NO PRINTER
AVAILABLE™ angd other such information messages which pertain to
oper ations of a SYCOM system. Remote SMCS messages would be
replies to SMCS commands entered for processing by the Serwver
System's SMCS. Remote MCP output messaqges include SP0O type output
resulting from jaobs run on a Server System. These messag2s are
routed back to the User System®s SYCOM program for disptay.

In the case where the RSC is actually an application programes the
response message 1s directed to that program via SYCOM's "program
to SYCUM™ queue mechanism.

Referring again to Figure II-6, assume for exampler, that a user
wanted to execute a job on the Serwver 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 Systems via
the Network Controller. (The command string could also be entered
from either a local terminal or application programs Although
these message paths are slightly differentr the end results are
the same.)

In the Server Systems» the SMCS receives the MCP command message
(from the Network Controller) and "zips™ it along to the HCP. The
Server System's MCP orocesses the request as askede. ALl output
messages pertaining te that job are qiven to the SMCS whizh in

turn initiates transmission to SYCOM in the User System. User

SYCOM then displays these messages on its_SPD/RSC.

from this we can see SYCOM's involvement and the processing flow
involved in this type of operation. All preceding functions
described for the RSC are over and above the standard User 5PQ
input/output messages used for normal User System operations.

Since SYCOM is syametricals both systems can perform an identical
set of functions’? providing of courser both systems are of the
same series. Actual input andi oulput messages are exemplified in
Section IVs "System Operating Procedures".



SYCCOM Software QOperational Guide T 30 Nov 1978
Company Confidential =-=-=--= Santa 3arbara Plant Page = 37

Section II Concepnts and Facilities ~ (Revision "a")

Program=to=SYCOM Communication
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The same range of functions are possible for the Program=to=SYCOM
facility as for Terminal=to~Program Communications. This feature
is made possible by an adaptation of the Terminal=to-Progranm
scheme.

A mechanism (of implementation dependent nature) is provided to
allow an application program in the User System Lo masquer:ade as
a "terminal™. This application program nmust format messages to
appear as if they were terminal keyboard input. These messages
are then dWritten into SYCQOM's "SYCOM/0UTQ" queue for processinga.

From this point ons at least until a reply message is returned,
processing for SYCOM is the same as terminal=-to-program commands.
When SYCOM produces a reply messager it writes the message into
its "SYCOM/ZING" queue file from where the application program in
turn reads this_ gueue to_obtailn_the message. These reply messages
are formatted to terminal display specifications. Therefore» the
application program can either printr, stores, ignores parses or
display select message text as appropriate for the progranm.

The schematic on the following pagye {(Figure 1I=7) provides an
overview of the mechanics for "Program=to-SYCOM Communications™;
Communication between the application program and SYCOM is thru
the previously identified pair of "queue files™. The application
program gives a command to SYCOHM by uriting into SYCOM's input
queue file named "SYCOM/QUTQ". The applicaion program obtains a
response message by reading {rom SYCOM®'s "SYCOM/ZINQ™ queue file.

Message Formats used for "Program=to-SYCOM™ communications are
defined in Section IV; “Appendix £*. No command restrictions are
enforced for this method of SYCOM/system control. Howevers» this
feature is controlled by the SYCOM parameter "PROGRAM™ and for
this function to be availabler, that parameter "must be™ specified
when the "SYCUM/PARAMETERS™ file is created.

S ewm WAm w0t ams e Mn mm e man S g e Gm - - AR EE Gum SR g Gus SR mm

e am em e en e
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PROGRAM-TO-PROGRAM COMMUNICATIONS
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The program=to=program capability emoloys an entirely different
concept for inter-system communication. As previously discussed:
this feature is an inherent by-product of the system. SYZOM
itself is in no way involved with the program=to~program message
traffic and thereforer does not provide any services to either
program. The only exception to tnis is that SYCOM does "approve™
a virtual terminal position for the program communications patha

As shown in Figure 1I-8 (below)r communications are directly thru
the Network Controllers via a special "remote fila" declared in
each Controller; explicitly for that purpose. Both application
programs must have mirror images of these remote files (one each)
declared as well. This remote file is shown in both Controoller
examples (Section V) as uell as both sample application programs
(Appendix I).

Figure II-8 can be used to visualize how an application program
in one system can communicate Witn a program in another s5ystea.
Yhe input/output path is for the orogram to accept input messages
from the Network Controller and return output reply messages for
transmission to the other system/programe. It would behove the
developer of these application programs to design a specific set
of messages wnich exclude any terminal connotations. This could
greatly simplify development efforts extended for these odriogramse.
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Figure II-8: Program=-tao=Program Schematic
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To convey certain required informations each input/output message
must be orefixed with a "header”. The format of this Header is
defined in Section VI; "Appendix £» Message Formats™. There are
no restrictions as to the text in these messages but the length
is controlled with the parameter "BUFFER". This parameter is in
the "SYCOM/PARAMETERS™ file and is specified at initialization.

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

NETWORK CONTROL

e W e w e wo W aT e

The SYCOM User System is normally considered to be the remote RJE
Station and nust initiate the transmission of data to the Server
System. In a point-to-point non~suwitched network, this is
accomplished automatically by enabling the Lline adapter and then
exchanging handshaking control messages Wwith the Server Systenm,

In a point=-to=point switched networks the User System must call
the Server System. This is accomplished by either dial=-out
Cautomatic dialing by the computer) or by manual dial-up (dialing
performed by the system operator). The dialing is done "after™
the adapter is enabled. When the line connection is estatlished,
the exchanging of handshaking control messages with the Sarver
System is carried out. In a point~to=-point non-switched netuwork
utitizing a direct connections no dialing is dones or possible.

Once this communication link has been established with a Server
Systear 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 such optional
hardware capabilities.)

Conversational Communication Procedure

e % S e (I RS P G AP W G4 ST LR W N NS W S We AW Sw Nk SR G EE S e BN e WS W AR S e

The following notes refer to the basic conveéersational line
discipline employed by SYCOM.. Thz2y apply to a point=-to=~soint
circuitr, either dedicated or sWitched:
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Message Transfer?: All message blocks are delineated oy special
characters. Messages begin with a "SOH™ character and end With

a "BCC" character. The message control format is as follows: SOH»
ARMy, TMZ, STXs DALl» DAZ2», message text (blocked records), ETXs and
finally the B8CC.

Retransmission of Messages: If the transmitting system does not
receive a reply to its last transmission within a given period of
timer the unacknowledged message olock is re~transmitted.

Parity or Block~Check Ecrror Handling: If the receiving systen
receives a recognizable messages, dut it contains either a parity
or block=check errors, it replies Wwith a3 "NAK". The transmitting
system should retransmit the message. This 15 rep2ated "n" nuaber
of times ("n" being user spnecified)r» and if the error persistse
either system can initiate error recovery.

Message Idle State: If the receiving system receives a "good"
messages, but has no message traffic to s2nde it responds with an
"ACK". If the sending system has more message traffics, it sends
anocther message blogks. If the sending system has no more message
traffice it proceeds to the "message idle state™.

Normal Termination: The normat termination of a conversation
occurs when one system sends an "ACK™ (indicating that it has no
more message traffic)» and the system receiving the "ACK"™ also
has no more message traffic. The system receiving the "ACK"
proceeds to the "message idle state™.

Point~-to~Point Contention Procedure

S o S G A R N SR T AP ST NN SE G O SN W W SN G @6 B S AD W W M AT AR R e e

The essential characteristic of this procedure is that after the
end-of~message transfer» as indicated by the transmission of the
"DLE=E0T" sequencer both systems are in an idle state. Either
system may then bid for master status by sending the "DLE-ENQ"
sequence. This is normatly initiated by the entry of a command
tO SYCOM- : )

Master Statuss 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-ENQ" sequence. 1f the same system had just
terminated a message transfer by sending a "DLE~EQT™ sequences
then there is a delay created before this system again sends the
"DLE=ENQ" sequence.
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Begin Message Transfer State: 1f the system bidding for master
status receives an "ACK™ (indicating ready to received)s, it may
commence message transfer immediately. If the response is "NAK"
(not ready to receive)r, the "OLE-ENQ" seauence may be repeated up
to a retry Limit of "n" ("n" being user specified)» and if no
valid response is receivedr, commence error recovery. If the
system bidding 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 accordance wWith its
readiness to receive. [In order to avoid any line collisions when
both systems are bidding at the same timer the no-response Ltime=
out values must he set to differeirt values. This is true whether
not the systems are "like" or "unlike”.

Yermination: The "DLE-EQT"™ sequence is transmitted by the system
directed to terminate to indicate the end of its sessionr and if
using a switched lLiner to disconnzct the moden.

Transmission of Packed Data

A UR SR P M (S A SN e R YL S el WS AN MO We B S SO NN B R W

As in previous versions of this protocols data records within a
message block are separated bty "R5"™ characters. Repeated
occurrences of blank 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 8» Character Set®™, Wwith
the exception of the "Line Feasd™ and “"BELL"™ characters.

If the data records contain only printable characters, thzn the
first character of the record "is not” a "DLE"™ character. If the
data record contains any character not in the "character set™.,
then the first character of the r2cord must be a "DLE™ characters
and the remainder of the record contains translated data. The
originalt data is translated such that every 4-~bits is madped into
an 8-bit printable character. This mapping is accomplished by
internal translations 50 that each 4=-bits of data is prefixed
with a 4=-bit hexadecimal value "&". (Actual data transmissions
occur in ASCII character mode.)
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NETWORK CCNTROLLER

The Network Controller provides intérfaces with the User System®s
terminals and Server Systems at the hardware level. It is
responsible all for direct communication wWwith those terminals and
Server Systems. It performs the actual data transmission (both
transmitting and receiving) functions bYetween two Systems. The
Network Controtler accepts data messaye blocks and system controt
messages from SYCOM and certain aoplication programs (program=to-
program) and transmits them to thg Server Systen. In reverser it
receives all messages from a Server System and forwards them as
required for handling control and distribtution. The SYCOM program
relies upon the MCP for the basic function of "message gueuing"”
between it and the Network Controiler and certain application
programs. This facility provides the message paths betWween SYCOMe
the SMCS» application programss and the Network Controller.

Following is a normal sequence of events which transpires between
SYCOM» the Network Controtlers and the system's terminals:

In response to a "poll”™ by the Network Controliere. a terminal
transmits a message back to the NatWork Controller. The Network
Controller accepts the message and appends a headers, supplying
pertinent information about the messager (e.9.» terminal typer
Isn, etc.). The Network Controller then determines which progranm
to send this message to and writes 1t into the appropriate
proyram's remote filte (input queue). {Assume in this case 1t is
SYCOM.) SYCOM reads its remote file (input queue) and obtains

an input messagjge. Should the message be a SYCOM commands it 1is
processed and a reply message created. The reply message is then
started down the Line by SYCOM when it uwrites the output message
into its remote file to the Network Controlier. The Controttler
in turn reads the reply message and transmits it (devoid of
header of course) to the originating terminal.

The description on the relationships of the SMCS and the Network
Controller with SYCOM+s which 15 2lso considered an application
programs apply to any application program,. Thuse any application
program can enjoy the benefits of a sophisticated terminal
network Wwith message/terminal/program management thru the SMCS
and Network Controller. In summations, the SMCS is the message
controller for the system. It also provides a myriad of functions
which direct hdNetwork Controller functions as well a3as special
purpose MCP functionse.
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CONFIGURATIONS AND SOFTWARE ASSOCIATIUNS

The Systems Communications Module has been designed to operate in
either of three modes’ 1) as an individual entity "without"™ local
terminalsy» 2) as an individual entity, "with" local terminals,
and 3) in conjunction wWwith the Supervisory Message Control System
(SMCS); also Wwith terminals. Referring to Figures I1I-9, I1-1),
and II=11 (which follow)s system configurations Wwith suppborting
software elements are shown; and descr ibed.

Entry Level Systenm

This system configuration provides all of the SYCOM capabilities
previously defined which includes the SPJ as a virtual terminatl.
This is accomplished with the smallest memory size commitment.
Although the command repertoire is generally confined to entry
from the system SPQO», special application prograams running in the
system can alternately inject commands to SYCOM for processing.

In the User System schematic which follows (Figure II-9)s the
communication links betWween systen software elcments are shown.
Each of these links», "queues™ and "remote files™» have sbecific
purpcecses which are briefly identified as follows:

A. "INQ™ is a queue file us2d by SYCOM_as_output to an

application program utilizing the "Program=to=SYCOM"
facilities.

Be T0UTQ™ is also a gueue file yused by SYCOM_as_1input from
an application program utilizing the "Prograa~to-SYCOM™
facilities.

Ce TLINK™ is a remote file «hich is used in communications
Wwith a remote Server "host" System. All RJUE and virtual
terminal invut/output message traffic moves thru this
file« This remote file is directly related to the SYCOM
communications Ltine to a remote host.

D. TRFUSER" is a user definzd name for a remote file used
for program=to-program I/0 message traffics primarily
directiy thru the Network Controltlers. All messages for
this remote file move thru the same communications lLine
as those identified for the "LINK"™ file.



SYCOM Software Operational Guide 30 Nowv 1978
Conmpany Confidential ===---= Santa 3arbara Plant Page = 45

Section Il Concepts and Facilities (Revision "a")

@ 9 209 00

. SPO/RSC .

81800 or 8170C User Systen /

- u @ wn  ae - AL LR L L L L LR L Rl L - , - en - .- - e -

LN BN BB R R BB BB BN BRI R B R B I BN B B BE B R BRI B B B R R BB B BB R I B BE BE B LN B B B N BN NCRE N BN N BN N

. Master Control Prograam (MCP) .

2 0 B DG B DO O RO OSSR TSN DDA DN SN S SN NS SNV ESS O SN SN S ES e e

A _ A

' ¢ 5 00 ¢ @9 e Se e ® 0@ & 6 & 9 0T O G a0 '

' - - L] - '

[ « Program to . -~ Program to . |

i 2. SYCOM . - Progr am . {

I ‘ L] Ll - L 2 '

' (INQ) L BN B BE B B BN BN B BN B BN BK ) ® % 0 S 8 U T OO D LN '

| { i A v

V l ' ‘ . ® 8% 59 %9 e8NS
® @ 6% & & B OO GO ' ‘ [ 3 -

. <= (QUTQ) == “==(RFUSER)=>. Network .
« SYCOM - ~ Controtler .

'(n--—--!n---(LINK)-n-c----a-—a--——->.

- -

e 4 980 00 v sa0 ot & T PO e e e

/ Communications
/ tine to Server
/ System.

Figure 1I-9: User System Schematic



SYCOM Software Onerational Guide ' 30 Nov 1978
Company Confidential =----= Santa sarbara Plant Page = 46

Section Il Concepts and Facitlities (Revision "a")

Extended Level System

This system configuration also provides all S5YCOM services as
autlined for the Entry Level System and extends this to include
local terminals. With terminals, SYCOM functions can be invoked
from outside the computer room and away from the system SPO.
Terminals on the system increase aemory usage in proportion to
the number of terminals attached to the system and the line or
tines for terminals. The memory increase howeverr will be in the
Network Controlier program and not SYCOM itself.

Local terminals are exclusively owned and controlled by SYCOM.
Although there is no operational SMCS required 'n a User System»
it is "required™ in a B1800/8B1700 Server System when Remote SPO
type activities are needed. The introduction of terminals in this
system requires another remote file declared in both SYCO4 and
the tocal Network Controller:

A. TTERMINALS™ is the remote file used by SYCOM for lLlocal
terminal input/output message traffic betuween it and the
Network Controller. As the controller handles atl
necessary terminal interfacings, SYCOM only reads input
from and Wwrites output to this remote fitle.
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Uttimate Level Systea

Using this configurations not only are all of the capabilities
provided as outlined for both Entry Level and Extended Level
systeass, it now provides the SYCO4 terminal user with an access
to alt of the capabilities afforded by the ‘Supervisory Message
Control System (SMCS). Memory increases in this configuration
are directly retated to the SHCS and the Network Controllear.

Local terminals in this systea configuration are under direct
control of the SMCS. Upon command (SMCS "sign on"), a terminal
is teamporarily ™attached™ to S5YCOM for functional communicationse.
Wwhen this SYCUM attachment is no lLonger neededr the terminal is
"detachedr from _SYCOM by entering "<smcs signal character> (OFF">
This command is passed on to the SMCS by the Network Controlter
which initiates the actual detachaent and again assumes control
of the terminal. As suchs an additional teerminal I/0 link is
needed., Alsor in addition to this link, SYCOM's remote file

"TERMINALS™ is effected somewhat. Both are described as follous:

A. "MCSREMOTE" is a remote file used by the SMCS as a link
to the system's ternminals. All terminal I/0 message
traffic between SMCS and the Metwork Controller passes
thru this fite. During the time a terminal is "signed~
on™ -to SYCOMs certain messages are "suwitched” to the
SMCS for processing (those messages prefixed with a SMCS
"signal character"). '

B. T"TERMINALS™ 15 SYCOMt's remote file for terminal input/
output message traffic between it and the Controtler.
The stight difference being that teraminal input/outout
only passes thru this file for those terminals that are
“signed-on™ to SYCOM.
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Figure II-11: User System Schematic (5MCS? terminals)
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MESSAGE PATH ASSIGNMENTS

BB AD R GE E G R Y U D M ST W W WS NS EE ae W WM R wm SR R

In order to describe the potential message communication paths
opened up by the virtual terminal capabilityr, a special message
path syntax was developed to pictorially present this myriad of
possibilities. The message path syntax is easy to understand as
one can visualize these logical paths thru the User and Server
Systeas. System software elements are easily recognized ay the
widely used acronyms C(all defined in the "Glossary"™). At though
the directional flow arrows "==->" indicate a single direction,
communications are two=Wway. The d>oxed in syntactical elements
to the right indicate an alternat2 message paths; also available
thru the "virtual terminal™ capability.

For the Entry Level System

. W NP S e (D SR NS N S G M N CS D MU G ER SR B We WR WS N

SPO input:

For an "Entry Level System™ (Figure II=~9) there are three message
paths for SPO input. The following examples expltore each of these
possibilitiess

User System- 1 Server System

5O G E G R ks R S SR SP G N WIS D MR D W N SC SR WD GR SR VSN M AR SN WY SU 1 B N G S5 ST S G8ER 3 S M M G RN S¢S G SN GRS M N W W N W ee

L 2L LI B B B B KA B B BRI R BN BRI B B BN RN BN B R I OB A A BN N N )

SPO  ==> MCP ==> SYCOM ====> NC w====-

: / :
: ===== NC ====> SYCOM
: !
<<XXX> ====> SYCOM 1 :
<KXX>  m=sme=-eesmceacaceccmecmcscceasasy SYCOM ===> $PO

As shown in this diagrams all input command strings are given to
User SYCOM by the MCP, Messages orefixed wWwith a period "." are
processed by User SYCUM. - Altl other input messages are sent to
Server System®'s SYCOM which displays them on that SPO. When the
"virtual terminal™ capability is invoked (by using the ".CONNZCT"
command)s then the following message paths are established:
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User System { Server Systenm
N am R e W e M NG G WS S N W N AN Em R R S0 S AR R S uS A NN M MR GRAR AR WD AR SR W e e ’—---‘------ ------- - wn a5 en =n
1
«CONNECT ~==> SYCJIM 1
i

WO S &R PSS L GO AT OGS C O PO OO OSSO NS SR e e

SPO  ==> MCP ==> SYCOM ====> NC =====
: /
: mmm== NC ====> SMCS

L R BN 2 B R B BRI B I BRI BRI BE R AR BB R BE B R NE B BE B R B N B RN R

o8 60 s &

«<XXX> ====> SYCOM i

<XXX>  —e=mescemscccesdcccacccccmnscmnnes sme==e===> SMCS
Z<XX>  memmsscencccccancecenas s======> SMCS =---> HCP
Z4nnn> ==e=scecmema-ma-- “msms=cmcmenea> SMCS ===> MCP

If there is _po SMCS currently runnini_in_the Server System. then
the message string is intercepted Ly the Network Controller Wwhich
causes an error message to bhe displayad on that system®s SPQ.

X¥hep _a_SMCS_ is _rupning_in_the Server System» the SP0 operator can
either "sign=on" to a program in that system or initiate RSC type

commandss thru the SMCS. When the virtual terminal is signed-on
to the specified application programs, it is "attached”™ to that
program, ALl further non=prefixed input is sent to that program
for processing. (In the example dDelows, the "E™ character is
assumed to be the Server System's SMCS "signal character™; it
could be another character.,)

User System Server System

e R e e S S M S G B G4 W NS G Gn W W D OB U R WP MO N YR VB R G R M ST O AP G e e L AT AT e e O WS WS U e S am o G TR ST D R R e W e

SIGN ON AP ====> SYCDM [
'
SPQ  ==> MCP ==> SYCOH ====> NC ===== :
: / .
: m==== NC ====> AP :
: \-> SMCS - :

» S8 O AP G OB LA O S 0N GG SS AN e S e e

e KXNXK> ====> SYCOM 1

CXXX>  mmemew e mnm - e ek mesesemme——=) AP
FEAXK> mmmmmememo== memesssee - mmmmmen—— m====> SMCS
$Z<XX> ==mmmomccceons meem - Tmmem——— > SMC5 ===> HCP

$Z<onn> ~===v=- cmmmm e ——— e > SMCS™ ===> MCP
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Program=toc=SYCOM inputs

bl o=t el P R e e

For "Program=to-SYCOM™ communications., the following message path
assignments are availables

User System | Server Systenm

W EN G EN SY AL (R B R P ED UM MR NP GRS G N WP M D WR S e G N SR WL SR S e e WS W e LI R RS L L LR P LR RN X ] - an o

S O 4 S AO D VH SRR G GO DD O OE OB SES PG e

AP =mmemme--e- => SYCOM ====> NC ====- :
: / 3
: ===== NC ====> 5YCOM =

G e O RN OO SRS NE AN DS CORS DA DOV VLG RS

i
e KXXX> e===> SYCOM 1
. i

All input command strings are givan to User SYCOM by the MCP via
the "OUTQ” queue. Messages that are prefixed with a period "."
are processed by User SYCOM. ALl other inpur messages are sent to
Server System®s SYCOM which displays them on that SPO.

When the "virtual terminal"™ capability is invoked (by entry of a
"CONNECT™ command), the folloWing message paths are established:

User System | Server System
--------- -—n-nn-—---—-m---—r—n—-----’—--n.‘—' W SR S WS W AT S RGP W GNP G R G W WS S W W we e
l
«CONNECT ==> SYCOM L
i

B 8 8 405 S O O O 0P PO BN O SO SO OON DO PO O

AP mee=mmmmemane > SYCOM ====> NC ====-
/
m==== NC ====> $MCS

® @ % G A P PO QT O T NSO NTPEAN NS S S PSS SO SO

s o0

e <XXX> ====> SYCOM 1
XXX > Rl e e R R - meneeecse e .- > SMCS
L<KX>  mommoe - - - “=> SMC§ ===> MCP

Z<nnn> ====—- il bl bl ol bl memmemse>  OMC ===> HCP
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If_there is _po SMCS currently ruppina_in_the Server Sysiem», then
the message string is intercepted by the Network Controll2r which
causes an error message to be displayed on that system®s S5P(.

Yhep_ga SMCS_is_rupning_in_the Seryer Systemr, this program can
"sign-on"™ toc a program in that system or initiate RSC commands;
thru the SMCS. When this virtual terminal (program) signs=on to
a specific anplication programs it becomes "attached". ALl non-
prefixed input is sent to that Server program for orocessing. (In
the example belows the "%" is assumed as the Server System's SMCS
"signal character™s it could be something else.)

User System | Server System

D G SN AN SR N ER N R AN S WS WS M A @ e S GN  av W e om ow o LR N RN I W I R -

SIGN ON AP ====> SYCOM 1

® 8O OP TGOS ST OSSO e Qe OSSO O OE S P S A

AP =====ecm—e=e=> SYCQM ====> NC ====-=-

/

m=e== NC ====> AP
\=> SMCS

L B B B BN BN BE B B IR BN BN BE BN AR BN B BB B BC B B B R BB B A B BN AN BN R BN 2

s ae B8

o <XXX> ====> SYCOM '

<XXX>  m=me- mmemmm———— R D L LT ===> AP
FCXXX> mmmemesscecacaeo- meemmemesccdoccccccecen—. > SMCS
$Z<XK> =emmmmmemacesaa-- e LL LI TR DL > SHMCS ===> MCP
$Z<nnn> =====-=-= —————— R L LR LI DL L > SMCS ===> MCP

Program-to~program input:

- o e - Smt e W = e = e e e mer o e St e =
g e

The message path for program-to-program communications is limited
to the following predetermined path. Messages can be any format
and contain any text agreed upon by both application programse.
The only prevailing restrictions are maxinum "hbuffersize™ and all
ressages must be prefixed with a “"header™ ("Appendix E").

User >ystem | Server System
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For the Extended Level System

In this configuration (Figure I11I-10)» the SPO and all terminals
attached to, and owned bys» SYZOM normally communicate with local
SYCOM. When the virtual terminal capability is utilizeds these
devices are permitted to communicate with either the system
software progygrams or appropriate application programs in a Server
System.

The SP0O» program=-to-SYCOMs and program=to-program input messayge
paths for this software configuration are the same as those
defined for the "Entry Level Systam®. The below message path
assignments are for local terminals attached to this systam:

User System | Server System

- W R ex N e W D un kG EP WY R Gm D W G - e o am e h G ER M M R NG G A R D EN L GV SN N GG ED AR A G A N GE R e SN G WS TR D e W e

e <XXX> ====>  SYCOM

By entry of the ".CONNECT" command to SYCOM the virtual terminal
capability is invoked. The following message paths are then
established for the terminal:

i
«CONNECT ====> SYCOM !
i

L2 B I I B B B B I B IR R BN R BN B BE R BN SR BN B BN EE BN IR NN B BRI BN B W N )

.
-

VOT ==> NC  ==> SYCOM ====> NC =====
/
m=e== NC ====> SMCS

LA B B B I B RE S BN N R Y RN R BC R RN B BN A N RN RN N R R R NN N Y

s 20 20

< <XXX> ====> SYCOM |
EXXX>  memeemeccccacm—a- i e e e et S LR -====> S5MCS
L<XX>  mmmmmemsoeess smemss m=m=-- me=-=e> SMCS =-=> KCP

Z<nnn> =====- e em——-—— mmemmemmesmecssa>  SMCS  ===> MCP
!
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I1f_there_is_no_SMCS_currently runnina_in_the_Server_Systea. then

the message string is intercepted by the Network Controller which
causes an error message to be displayed on that system's 5PD.

Hhep_a SMCS _is rupnoing_in_the Segrver_ Systems the terminal user
can either "sign-on"™ to a program in that system or initiate RSC
type commandss thru the SMCS. When a virtual terminal signs=-on
to a specified application program, it is "ottached™ to that
program. All further non=-prefixed input is sent to that orogram
for processing. (In the example belows the "$™ character is
assumed to be the Server System®'s SMCS "signal character™: it
coutd be another character.)

User 3ystem ] Server System

W WA S W SE UR SN AR G G AN PR A GRS T AR TR R B B S G R W G N TS A R e “--ﬂ--—‘ WG R AR O WS S SN EE WD A ER Gl ON U SN S G WR W
I
SIGN ON AP ==e-=-ccmccccccccmaceccccomcacmescaae=> SHCS
'

L]
s
.
.
[ ]
.
L]
L
[ ]
L}
®
.
*
L ]
]
]
[
L
L]
]
L]
[ ]
]
L]
L]
*
]
L]
[}
L]
L[]
L ]
[ ]
L]
L]
L]
L]

VOT ==> NC  ==> SYCOM ====> NC =====

m=mme= NL ====> AP
\=> SMCS
{
s KXXX> mma=> SYCOM t

CXXX>  mememmeemeeeeceeceecmcecesssssescsemesacsa=) AP

~
8 68 00 0 o

e se  se

$XXX> ==memmemcmcecesssmecccacecocccsmanmmecno=n===)> SH(S
3Z<XX> mmmmmme-ccmecmcacccoccoccsnoma>  SHCS  ===> MCP

$74NNN> ==~memcersmecmemccsmsceamemne=a>  SMCS  ~==> NCP
L

For the Ultimate Level System

O AP ST WS WS AN e B TR SR AR ST RS W SR W W B SR YR B AN e W WD NS

In this configuration (Figure II-11)» all local terminals are
attached tor and owned by the SMC5. Thereforer the normal messag2
communication path is to the Jser System's SMCS. When the virtual
terminal capability is utilized, these terminals .are permitted to
communicate with either systen software programs or appropriate
application programs in the Server System. - Additionatlys these
same terminals are permitted,to communicate with any appropriate
application proyram in the User System.
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The 5P0» Program=to-SYCOMs» and Prograe=~to~Program input message
paths for this software configuration are the sam2 as thos2
defined for the "Entry Level Systam”. The following message path
assignments are for all local terminals attached to the User
System's SMCS. First the normal message paths for terminal input
within the User System are presented:

User System | Server Systenm

------- U SN A N U R G R R SR SN M R S S . 5 AR EE O G5 W S5 TR W B SR WS B WR e EE Y | GRS GRS R A s S em N AT OE PR UGS ee et e

<XKX> =-===> SMCS
2<XX> =me=> SMCS ==> MCP
I<nnn> ====> SMCS ~==> MCP

In order for the terminal user to gain access to the syst2a's

SYCOM, the terminal user must entar the SMCS "SIGN ON*™ command as
shown below. (Although this example is for a sign=-on to SYCOM» it
could be any appropriate application program in the User System.)

SIGN ON SYCOH =====m==> SMCS T

The following message path assignments are theh'in effect for all
terminal input.

.9 % 0 00 S SN BE D GE ST EENS S OO OO EN S PEe PSS

VDT ==> NC ====> SYCOM ====> NC =====

\=> SMCS : /
H wmww=  NL ==~=> SYCOM
[}
e CAXXX> =wwmm- > SYCOM i
<XXX>  sm=mmssssemeeccmacossssaces-=e=>  SYCOM -==> SPO
kCXXXD> =====> SMCS 1

*7<XX> ==e-==> SMCS =~ ==> MCP |
*x7<nan> m==-=- > SMCS =-=> MCP {
i
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The ®*virtual terminal®™ capability is invoked when the termninat
user enters the ".CONNECT™ command to SYCOM. Following are the
message paths now established for the terminal’; if_a SMCES_is_not
currently_cunning_in_the_Server System:

Jser Systen i Server System

D O D WD R ) G A S R R G SR R SR WS GR TN GN AR R G T P R G SR R G W W @ o W - - - @ wr wn as ek s wtan W s W -

«CONNECT ==~=> SYCOM i

® & @ 0O O DO PR ECW SO OE GO AG TR OO PEOe S o

.
-

VDT ==> NC ====> SYCOM ====> NC =====
\=> SMCS : /

0 08 40 08

.
t
]
1
]
1]

P-4

[y

e CXXX> ====> SYCOM |
<XXX> e mm e - e, .- wow==y NC ====> 5P0
k<X X¥X> ====> 3SMCS L}
*7<XX> ====> 5#CS ==> MCP i
wl<pnan> ====> SMCS ==> MCP i
i

If_there is_no SMCS_currently _cupaing in the Server Systews then
the message string is intercepted by the Network Controllar wnich
displays the message text on that system's SPO.

Hhen_therg_ is_a_ SHMCS curgcently running in the Server Systems then
the following message paths are established for a terminals:s

......C"OQ‘.f.'..’.".ﬂ',..O...Q..‘....

VDT ==> NC ====> SYCOM ====> NC ==-=-=-
\-> SHCS

=-==== NC ==--> S$MCS

SN & 0 S O 0P E PO O E ST H DD OR OO R ST LSS S e S

0 <XXX> ====>  SYCOM i

<XXX> Semmemsmmssssscsssemesmess====> SMCS

L<XX>  mommessscsccsesccossssmmr- “====> GSMCS ==> MCP
l<nnn> ==msccssassoSoresscsssenme- ===> S§SMCS ==> MCP
*<XXX> ====>  SMCS |

*7<XK> ====> SHCS -=> MCP i
*Z7<nnn> ====> SMCS - MCP i
{
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Hith the SMCS running in the Server Systems a terminal user can
either "sign=on" to a3 program in that system or initiate RSC type
commandss thru the 3SMCS. When a virtual terminal is signed=on to
a specified application programs it is "attached"” to that program
until the terminal user "signs=-off". ALl non=-prefixed indout is
sent to that application program for processing. (In the examples
belows the "x" character is assumed to be the User System®'s SMCS
"signat character”™ and the "™$" character is assumed to b2 the
Server System's SMCS "signal character"™; they can te different.)

User System Server System

e Em e SN IR GR B SR R W UR S SR T IR SR A PP OW D PR S WS U S W UE D W AR N YR U ED AR LT IR | TLAS A R S A e e & 4 os w um e A W ew o

SIGN ON AP ====e=cceccecmccccceacenceacoua- ~==e-==> SMCS

LR B 2 2R I B 2R BE IR BN B BE BN I SR B AN BN BN B IR R IR B AR BE IE BN BR N NN B BN N )

VDT ==> NC ====> SYCOM ====> NC ===-=

\=> SMCS H /
: womeme NC  me==> AP
: \=> SMCS
{
e <XXX> =e====> SYCOM i
Ak<KXX> =mm=- > SMCS 1
*Z<XX> =====> SHCS -=> MCP i
*Z<ppn> ====- > SMCS ==> MCP !
<XXX>  mmmmmemama—an b L L EE L mmmemesssec-—e=> AP
$EKXX> mommremmeme—asceaa- e L e s ===m===> SMCS
FZ<XX> =o==-- e ————— memeecmmesses-ma-ce=> SMCS ==> MCP
$7<NNN> =mmomms s s s e n e "o .- ===> SHCS ==> MCP

QUEUE DEPTH CONTRuUL

IS ERETRISSSRES S

In the SYCOM operational environments there is a MCP controlled
data path which exists betueen SYCOM and the Network Controller.
This data path is referred to as the "remote file™ (or message
queue) mechanism. Due to differences in data comaunication line
transmission rates and peripheral input speedss this remote file
becomes a buffer. Without some kind of control on the message
traffic thru this files, it could grow beyond reasonable limits or
be jammed full.
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To provide a control over the number of message blocks that can

be queued up in this file at any given time, a "marker message™

system is employeud. As SYCOM is outting message blocks into this

fitler a count is maintained. When this count reaches the hal fway

point of the queue depth limit, a marker message is put into the S;;
file. The marker message is a specially prepared data message

with a3 code in the message header. This special code ensures

recognition by SYCOM when tihis message is echoed back to from the
Network Controller.

Once a marker message is placed into the filer, SYCOM continues
putting message blocks into the file until the predetermined
queue depth limit is reacheds at which time peripheral input

oper ations are suspended. When the Network Controller encounters
the marker message during the transmission of the gueued message
blockss it acknowledges receipt of a marker message by returning
a "flag™ in the corresponding "ACK"™ message to SYCOM. When SYCOM
receives this acknowledgement, it resumes peripheral input, again
places a marker message into the file and continues putting
message blocks into the file until the predetermined queue depth

is reached or untilt an end~of=file conditions whichever occurs
first.

SYSTE# FILES

o ey . aar ——
g e

In the total system picturer there are many files and file typese.
However, as this system overview pertains only to SYCOM and its
relationshipss only those pertinent files which are required for
SYCOM operations are presented. Following are file descriptionse
by software elements that are necessary for SYCDOM operations:

MASTEK CONTROL PRUGRAM (MCP) FILES

(SYSTEM) /USERCODE File

B am W S Es L W R G A AR R R W S ) SA wE R WA

This file contains all valid usercode=passwords that are known
to the system. It is used by the MCP to enforce file security
disk files and programs/users that access thems HWith this files
the MCP can service any reguests 2y programs rcgarding validity
of specific usercode=-password combinations.
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NETWORK CONTROLLER FILES

W R RN W NS G WR SR MR AR DR R e G AR W e e

Network Information (NIF) File

This file contains tables that describe the ohysical and logical

attributes of the network. The initialtization values for lines»

terminalts, and file tables of Network Controller are contained in
this file. This file is created by the NDL compiler when it is

in the process of generating a Network Controller. V

SYCOM FILES

The Systems Communications Module utilizes many types of files in
the management of its domain. There are. peripheral (includes
disk)» remote communicationsr» and queue files. These files are
briefly described herer under separate headings, with detail
descriptions for major files available in the appendicese.

Peripheral Files

These files are generally used to imput/output RJE type data and
include the card readers, card pun:che Line printer, magnetic tape»
and disk files. Also there s a disk file which is used by SYCOM
to manage the various options and settings. Following are general
descriptions of the SYCOM files which fall into this category:

A PARAMETERS File
The PARAMETERS file 1s a single record file containing
required operational parameters for SYCOM. It is static
and can only be changed by removal and recreation. This

file is crcated by SYCOM upon the entry of approoriate
parameters from either the card reader or the User SfO0.

B, Card Input File

This file is used to input RJE card data files from the
system's card reader. It can be either a 80-column or

6=-column devicel ,
C ) (s 8- b 1Gnered.
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Card Output File

This file- is used to punch RJE card output data files to
the system's card punch. It can be either a 80-column
or 90~column devices as appropriate.

Printer File

This file is used to print atl RJE print files that are
beings or have teen» received from a Server Systeme. The
line printer device can by any one of the various models
that can te attached to the systems; which can b2 either
a 120-position or 132-position line printer.

There 1s an additional orint file which 1s used to list
SYCOM's "TRACE"™ or "OLDTRACE"™ files via the ".LIST"”
command? it does not interfere with printing the RJE
type print files received by SYCOM.

Files

The remote files are used in commianications between SYCOM and the
Network Controller and SYCOM and 2ither the terminals or SMCS.
There are two of these files which are described as follaows:

A.

LINK File

The "LINK®™ fite is used for atl input/output messages
relating to RJE and file transfers; specifically.,
station types for Controls SP0O» Cardss, Printers and
File records.

TERMINALS File

The "TERMINALS™ file is the communication Llink detween
SYCOM and the Network Controller for local teraminat
messages. This remote file 1s howevers, only used when
there are Local terminals? controlled by either tha
SMCS or SYCOM.
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Queue Files

-t a) D A anw

The queue files are utilized by SYCOM for buffered communications
between t1tself, the MCPs and the Network Controller. The purpose
of each of these queue's is described as follows:

Ae RJE Queue

Used to save printer/punch data received from the other
system when the User Systemts printer or punch is busy.

Be LINK Queue

1. Used to save input messages from the other system
during the "initialization"™ phase’ else they may be
lost in the shuffie.

2. Used to save output mnessages for the other system
when "messages queued™ exceeds "MAX~MESSAGES™.

Co ING Queue

This queue is the mechanism by which SYCOM sends reply
messages to an application program dealing in proaraam~
to=SYCOM communications. SYCOM "writes” into it and the
application program "reads™ from it to obtain messages.

Da guUTQ Queue

This aqueue is the mechanism whereby SYCOM receives input
command messages from an application program that deals
in program=to=SYCOM zommunications. The application
program "writes™ into it and SYCOM "reads"™ from it to
obtain input messages.’
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RESTRICTIONS
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The fallowing restrictions are valid for the systam based on
logical evaluation of the system's requirements:

« Maximum message blockx size = 1950 bytes
e« Minimum message block size = 78 bytes
« Maximum simultanpous system connections = 1

« Maximum message block queue depth = 255

« Maximum number events gqueued to process = 99
. Maximum number of terminals supported = 15

« Maximum number of card readers supported = 1
« Maximum number of card punches supported = 1
« Maximum number of Lline printers supported = 1

« LOAD.DUMP tapes are not supported for file trans
operations.

1978
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fer

« Between unlike systeas» only file transfers of code

files and 8=bit data files are allowed.

« Unty "data type files" are file transferable between -

disk/tape and tape/disk (codes files are invatid

« Hulti-point networks are not supported by SYCOM?
at this time.

)e

e Message blocking is prohibiteds (A message block
already contains multiple records or data images.)

« MHonitoring and controlling of programs in the Server

System regquires a SMZS executing in that system.

« This system does not support "binary=-synchronous”

communications.

These restrictions may be changed during subsequent development

cyclesr» but are howeverr» currently in effecte.
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SECTION ITII

COMMANDS
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GENERAL

The commands available wWwith the Systems Communications Module
(SYCOM) are described in this section. These commands are used
to give SYCOM directions as to specific actions which must oe
executed in order to perform the reaquired tasks. The commands
are presented alphabetical order 4ithin two groups» those allowed
from terminals and those restrict2d to entry from the system SP(
or program. This ways the terminal user need not be encumberecd
with the details of SP0 commands? which are not permitted.

To ensure that each command 1s physically separated, a unique
format presentations which 15 described belows» has been developed
for this document. This scheme of formatting presents commands
in modular format which allows for expansion and change without
significant disruption of existing syntax.

COMMANDS

Each statement in the Command Languaqge consists of a command ande
in some cascsr a tist of parameters. The parameters in the list
are separated from the command and each other by blanks. 1In the
fottowing examples single spaces are used although the us2 of
multiple spaces between command el ements could be used.

When the SYCOM has finished processing a commande it displays a
reply message either confirming successful completion of the
command or indicating an error. Irrors terminate the processing
of a command’; the entire command must be re-entered correctly.
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COMMAND SYNTAX CONVENTIONS

The notation conventions that are described below are used
throughout this section to describe the syntax of each command.

Notation used in model format

First, a model of a command is pra2sented. This gives the user an
overview of the potential of the command structure.

W e P e e N e G SR G e R Y SN G SO W G S I Te B R TR GRS T W SN TR G SR AR S0 W W P UD S0 B0 O Y G YR SR P S P O TR GH G A SF S0 G B4 G0 UV G G0 BN an a8 e

+COPY <file=name=1> [(USER=<usercode>)] [AS mm e n——
ONTD

m===3> <file=name=2>1 FROM (HOS5T=<id>») 7O (HDST=<id>)

S0 4 o w0 S0 00 80 08 0
I 03 86 o0 o0 60 0 e 02 44

s gt an W en = . - - S G G G TR R M e G Gm G e W SR W A D R En N G TR Sw W B M BS OU S WS OU YR wp G YR LR R OGN R G TE TR AN D WY AR W8 o8 W

BRACKETS: Information that is enclosed within brackets [
represents an option which may be used or omitted by the user.
In the model example given abover the options USERs A3 or ONTO»
and "file=-name=2" indicate three dDossibte choices when using
these optionss, or the choice of not using any option.

BROKEN BRACKETS: Left and right broken <> brackets are used to
indicate that the enclosed variable within the brackets must be
replaced by digits and/or letters whose value is determined by
the context of the command.

UPPER CASE LETTERS: MWords that appear in upper case letters
indicate that the word is a literal and aust be substituted
verbatims when used. In the model given above, the word .COPY.
would be entered first when constructing a command statement.

LOXER CASE LEYTERS: MWords that aopear in louwer case letters
indicate that a vatue must be supplied. In the model aboves the
word "file~name-1" indicates that a character string representing
the name of the file to be copied must be entered.
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COMMAND STRING SYNTAX CONTINUATION: A few of the commands have a
consider able number of syntactical items which overflow a printed
tine into two or mcere command string lines in the presentation,
To provide a clear Line of continuation for the command string,
the use of Lline direction arrouws are used. A line direction
arrow apoears as ==-===> and always flows Lleft to right? to
continue the command string. It is easy to follow a command
string in this format as it is logical in nature.

OPEN-CLOSE PARENTHESES ()2 HWhen these characters appear in a
command syntax statement they acre reqguired input. See tha "CQPY"™
command for a use reference.

SLASH /2 HWhen this character app2ars in a coamand syntax
statement it is required input. A space or s5paces on either side
of this character are not allowed.

END OF STATEMENT: The end of a commandbstatement is indicated by
the appearance of a % (percent sign)de It is only a syntactical
string tecminator and is not required text for command input.

Punctuation Rules

The spacer the commar and the period are considered punctuation
marks (except in titerals) and arz used as follows:

1. The space (blank) is a separators, required after words
and literals in the absence of any other separator. A
space may precoede or follow any other separatore. and
many spaces are the same as one (except in literals).

2. A comma is .a separator that its legal only where it is
specifically indicated in the command syntax. The commae
where it ts legals, can also serve as a terminator for
words and numeric¢c Literols. The comma is never requireds
except to separate criteria in a command string.

3. The period is a required prefix to local SYCOM commands.
It is5 never required within any command string syntax.
Its only acceptability would be as an embedded character
in a file names system identifier, or usercode/password.

s e En am e e
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COMMAND RELATED ERROR MESSAGES

Error messages specific to the following SYCOM commands appear in
Appendix A (Command Error Messages).

COMMAND SET

e en e SR m e W e

The command set which followss is used to direct SYCOM oop2rations
from either the SP0», a system terminals or an application progran
running in the system. Non~SYCOM commands are also permitted to
direct User and Server System operations via respactive SMCS's.
This command set is separated into two subsetss 1) commands which
are permitted from any device and 2) commands restricted to a SPO
or special application program.

Terminal Commands

The foliowing commands are permitted from terminals. They direct
file transfer and remote Server System operations. Although these
commands are for terminalse they are also permitted from the SPO
and special apolication programs used for system control. However
when these commands are entered from the SP0», the coamand string
must be prefixed with the "job nuaber™ assigned to SYCOM followed
by an "AX"™ and then the command stving.
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«ABORT Commanay
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Function:? The ABORT command is used to force SYCOM ta "abort"®
an in-process file transfers, either receiving or
transmitting., [f "fetchina®™ (receiving)» the file
created up to the point of aborting is either
removed or purged as appronriate.

‘ LG S\
Syntax: «+ABORT FETCH %
PUT y\
Semantics: FETCH = causes the FETCH in-process to be aborted.
PUY = causes the PUT in-process to be aborted.
Defaults: None.
Example 1: (Kitl off transmitting the current file.)

Input: === +ABORT PUT

Reply: === PUT OF FILE <file name> ABORTED

Example 23 (5top receiving of incowming file transfer.)
Input: === JABORY FETCH

Reply: ==~ FETCH OF FILE <file name> ABORTED

Note: If a file transfer is not in=process when the

command is enteredr. an appropriate ercror message is
returnede.

L A0 2 L B N X BN K JF BN IR BN W 3

.- -

. ABORY .

4% & 50000 0w e o
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Function: This command completely logs the current user off
SYCOM. It is valid from ati stations including the
system SPO and application programs. The following
sequence of events transoire when it is entered. A
"BYE™ text message is sent to the other system to
cause a "log=off" from that systems the usercode is
removeds, an automatic "DISCONNECT™ is initiated,
and a "detach"™ message is sent to the local SNCS)
if the terminal is not owned by SYCOM.

Syntax:? «.BYE %
Semantics: None.
Default: None:
Example:

Inputs === L.BYL

Reply: -=-- LBOBBYF1 SYCOM (usercode) LOGGED OFF at 11:65:32.1

Note: The initiating station need not be "logged=on™;
hovevers under such circumstances the “(usercode)"
part of the reply message is eliminated and if the
"DEBUG™ option is currently ON», then the message
"STATION NOT LOGGED ON™ 1is also displayad.

BYE .

.S @ ® PO eOe ¢S oS
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+CONNECT Command

- - — o . -
- T =

function: The CONNECT command is used when a terminal user
Wwishes to be lojged=on to a Server System. Upon
entryr» the User System goes into "online™ modes
attempting to establ ish comaunications with a
Server System. If a connection currently exists
to a host Server Systems, then that connection is
utilized to attach the terminal to that system.

SYCOM ensures that a MCS type program is running in
the Server System and that a "virtual station slot™

is available? beforz the "CONNECY COMPLETED"™ reply
message is returned to the inttiating terminal.

TN
» 7
Syntax: .CONNECT\\Z - ;ﬂ
- LR
; j\ # !i,} - oo .
Semantics: None.
Default: 1f a user ii {ogged=on to SYCOM» then that usercode

and password 1s fordarded to the MCS in the other
system Nhichéautomatically logs the user on to that
MCS. An appropriate "log~on reply mecssage™ 1s also
returned to the tervinal following the "CONNECT
COMPLETED" message? providing the MCS to which the
terminal is attached is the SMCS.

N/

Example: (Request attachment to the Server System.)

Input: =---= .counacr& Mwusc-a] wst i 2ed {WR(E

Reply: === CONNECT INITIATED

=== CONNECT COMPLETED

Note: If the Server Systen i5s accessed via a "swWwitched™
tine and its telephone number has been previously
established by entry of the "PHONE"™ commands then
this command initiates an automatic dial-out.

. CONNECT .

.8 9 S0 0 20 He e o
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function: This is the command which is used to initiate "file
transfers™. The command syntax provides for the
transfer of files "from™ the initiating systeam to
another system (a PUT) and from another system "to"
the initiating system (a FETCH). The files can be
in either magnetic tape or disk form and the only
restrictions that apoly are those identified in

‘""Restrictions"» Section II.
osE_.]A/G

. e
Syntax: .COPY <file-name~1> [ {USER=<usercode~1>» =======>

===> PASSWORD=<password-1> <=====-= e ————— smm==>
O
===> { [, UNO)Y LIST] (. REMOVE] ]) ] ==--- mee—=>
SAVE
O !
===> [ AS <file name=2> [ (pSER=<usercode-2>' -=>
ONTO '
IO
===> PASSWORD=<password-2> 11 =-=csmcccccne- -=>
o o Dmc
===> FROM (<volunme-1>1] t:[KIND=PACK p] memmmeeo
TAPE
TAPE?
TAPESQ
PETAPE
Diw
===> HOST=<system name‘l>~) T0 (<volume=2>] ~====- >
s
- ((KIND=P&CK r)l HOST=<systenm name-Z:») 4
TAPE ’
TAPET
TAPEY
PETAPE
bt
Note An importﬁ'nt Qoint to remeaber iS | $®msceecsesscs e
that the "parens™ are REQUIRED e -
syntactical elements as well as . coery .

the keyword "FROMY.. * .

T ® & D 0aw % es o e e

- e et -
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+COPY Command (continued)
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name of file to be transferreds
including multifile identifiers.

il

Semantics: file=name=1\

usercode=1.» the usercode/password vatues which
password=} identify the user for purposes of
verifying access rights to a file.

LIST

it

an attribute that implies the file
is to be printed on the receiving
systems (Applicable only to printer
backup files.)

REMOVE

i

this attribute causes the file to
be removed from the sending systems
aftar the transfer has been made.

SAVE = this attribute is used to ensure
that a printer backup is "saved”™ at
the sending system.

AS = means create a file with the nawe
specified as "file~name-~2",

ONTO = @means uWrite over any existing file
named as specified (file-name=2).

it

file=-name=2 a name to be given to the file that

is transferreds at its destination.

usercode=2» = the usercode/password values which

password=2 specify the security to be placed
on the transferred filer, once the
transfer has been completed.

L}

the "pack=id" from where the file
to be transferred can be obtained;
providing the following KIND option
i5 equal to "PACK“. (Not required
for files on tape or system disk.)

volume=1

KIND = a syntactical keyword used to
describe the 'peripheral device fronm
where the file is
to 2¢ transferred
frON; if other than as s s eneenavsraes
system disk. e .

. cory .

48 "B HeSOIE S s e
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+COPY Command (continued)

- EmmEmmRERREITER

Semantics:
(continued)

Defaults:

system=id~1 specifies the "system=-id"™ fronm
where the file is to be transferred

from.

volume=2 the "pack=id"™ to where the file is
transferred; providing the
following KIND option is egual to
“"PACK”". This option is5s not required

for files on magnetic tape or disk.

KIND = on2 of the keywords shouwn is used
to describe the peripheral device
to which the transferred file is to
be written; if other than a systeanm
disk.

system-id-é the "system=id"™ of the system which

is to receive the file.

The syntactical item "VOLUME®™ defaults to "systenm
disk"™ if "KIND"™ is also defaulted.

The syntactical item KIND defaults to "KIN)=PACK".

The default for "us2rcode~1" and "password=1" are
those of the logged-on user.

The destination usercode/password (usercode=2 and
password=2) are defaulted to those of the source
usercode/passWord.

The destination fila name (file-name=2) defaults to
the original name of the file transferred and the
TAST/TGONTO"™ option defaults to TAS",.

The default attributes for printer Backup Files are
"LIST™ and "REMOVE™.

The default attribute for non=printer Backup Files
is "SAVE".

- CoPY .

® e o pass 00 e
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+COPY Command (continued)
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Options: The syntactical abbreviation "DISK" may be used in
tieu of "KIND=PACK".

The abbreviated syntax "USER=<usercode>/<passuord>"
may be substituted for the specified command syntax
elements so namede.

Example 1: (Transfer file "XYZ" from system A to system B.)

Input: === JCOPY XYZ (USER=<uszrcode>/<password>) FROM
(DISKs HOST = USERLY TO (DISK» HOST=SERVER1)

Reply: === FILE XYZ START TRANSMISSION
=== FILE XYZ END TRANSMISSION

Example 2: (Copy file from another system changing filz name.)

: Fla e
Input:s === LCOPY DMPALL AS DUMPALL FROM (HOST = SERVERL) S
. Eses——

Reply: ==-- FILE DMPALL START TRANSMISSION t '
“== FILE ORHPALL RECEIVEDwmm —~ Ne olla, SPo
=== FILE DMPALL END TRANSMISSION

Notes: 1. In the implementation for fite transfers from
either tape or Jisk to "tape"™ in a receiving
systems if a scratch tape is not mounted and/or
readys, SYCOM will "hang™ until the tape is made
availabte; no notification is made of this
condition and only inquiry type commands are
processed until tne condition is5 resolved.

2. If a "usercode”™ is5 not wWwanted as a multifite~id
to the file name in the receiving system. enter
"file=name=2" prefixed with an asterisk rmav,

e N e ensscemesen

. COPY .

* 5 ¢ Pewmans s eos e

OK
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«DISCUONNECT Command {
Function: This command must be used when the terminal user

wishes to terminate a session Wwith a host Server
System. The terminal is Logged-of€ of the Server
System when a "BYE" text message is sent to tne
other system which is followed by a "disconnect™
message. The terminal reverts back to its previous
state of being signed=-on to SYCNAM. The terminal
user is then free to enter more commands to SYCOM
or sign-off (.BYE).

Syntax: «DISCONNECT %
Semantics: None.

Defauit: None .

Example:

Inputs === .DISCONNECT

Reply: === STATION OISCONNECTED

Notess 1. The terminal is logically disconnected but may
or may not be physically disconnected. To the
terminal user howevers, the effect is the same.

2. If a user is logged=-on to the SMCS in another
systems, then an automatic "log~off" will occur
for that virtual statione.

- aen e Swe  fem wen  ame

& 8 0 000 9SS v s es

« DISCONNECTY .
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«FETCH Command

-t e W o e s w m e s
SIS SN ERRZSSE==

Function: This command is the shorthand version of the "COPY"
conmmand for use in specifying explicit T"FETCH"™ file
transfer requests. The command syntax provides for
transferring files from another system "to" the
initiating system (a FEYCH). Files can be either
magnetic tape or disk (in any combination) and the
only restrictions that apply are those - identified

in Section 11, "Restrictions™.
| us HA{Q

Syntax: FETCH <file=name=1> ({(USER=<usercode=1>y, ==e===~=>

-—-> PAssw0R0=<passuord-1>)1 L L L L PR LTS

x X _
===> { [» TNOY LIST] s REMOVE] 1) ] cemmaecs -
SAVE
===> [AS <file name=2> [{USER=<usercode=2>, ==->
ONTO
> PASSWGRD=<passuord*2£)] ] wemmeecsceceo- ————>
it
YU
===> [FROM (<volumz~1>] [<}IND=PACK 1] memm———
TAPE
TAPEY
TAPES9
PETAPE
Pl
PN
~==> {TO [<voluma=-2>1] ({KIND=PACK )]] X
TAPE .
TAPE?
TAPED
PEYAPE
Note: 1f a "usercode™ is not desired as

3 muttifile~id to the file name on

the receiving systear then prefix

"filc‘"name"Z" Hith an asteriﬁk Tav, eceesssssesvaee
. FETCH .

& 00 a0 b o0 ee
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FETCH Commang (continusg) | '
Semantics: Refer to the "COPY" command semantics.

Defaults: Refer to the "C3PY"™ command defaults.

Options: Refer to the "COPY" command options.

Example 1: (Obtain a copy of the "DMPALL"™ program from the

Server System.)
Input: === JFETCH DMPALL

Reply: === FTILE DMPALL START TRANSMISSION
=== FILE DMPALL RECEIVED

=== FILE DMPALL END TRANSMISSION

Note: In the implementation of file transfers from either
tape or disk to “"tape"™ in & receiving system, if a
scratch tape is not mounted and/or purgeds, SYCOM
will "hang™ until the tape 15 made available’ no
notification is made and only inquiry type commands
are processed until this. condition is resolved.

. FETCH .
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«LIST Command
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Function: This command is valid from any terminal or the SPQO.
Its purpose is to display information about the
systemn and its users. Command options provide lists
of current system "parameters®™, users currently
"signed-on"», terminals that are currently "online™
and file transfers currently "scheduled”™ to occur.

Syntax: +LIST PARAMETERS 2
USERS
TERMINALS
SCHEDULE
TRACE
OLDTRACE

Semantics: PARAMETERS requests a tist of the parametars

SYCOM 1s currently operating withe.

[]]

USERS = requests a list of all users currently
"sigyned=on™ to SYCOM.
TERMINALS = requests a list of atl terminals that
are curcently "online".
SCHEDULE = requests a Llist of all file transfers
currently scheduled.
TRACE = prints the "SYCOM/TRACE™ file.
OLDTRACE = prints the "SYCOM/OLDTRACE” file.
Default: Currently there 15 no default..
Example 1: (List atl fite transfers "“scheduled” to occur.)

Inputs ==~ LLIST SCHEDULE

Repltys: ===

L5 mNGF - FMPLERENTED

e O 0eNeO T 9 e

. LIST .
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«LIST Command (continued)
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Example 2: {List the current signed=on users of the system.)

Input: === LIST USERS

(s

Reply: === ([<stetfomrtatte>1 DENNIS conNzcTEOL ) fe ~A
===  (<sketiomtTbter ] JEANNE NOT CONNECTED
=== [<semiton—table>] CARLYE cownecTEo[ | Kb bR
=== 3 USERS LOGGED ON TO SYCOM

Example 3= (List the currently "online"™ terminals.)
Input: === LJLIST TERMINALS
Reply: === (<lsn>] «<SPO> <v.lsn> Aa aA

===  {<lsn>] <rsn> <v.isn> Ab bA
=== 2 TERMINALS IN USE

Example 4= (Display a List of SYCOM's current parameters.)

Input: === LLIST PARAMETERS

Reply: === MAXIMUM BUFFER SIZE 1090 FOR FILE TRANSFERS

DEBUGGING NFF
DISK TRACING OFF 4 = 10 ~ 10 = 400 RECORDS
PROGRAM INPUY ALLOHED
FILE TRANSFER ALLONED
FILE SEPARATORS SENT
WAIT FALSE
TIMEOUT INTERVAL = 25 (if DEBUG option is "ON")
SYSTEMID = "USER1 "
Note: When etther the TRACE or OLDTRACE option is entered

with the ".LIST"™ coamands, no reply message will be
returned to the initiating terminale.

- LIST .

L 2R B B B K BB N R B R )
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«PUT Command
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Function:

Syntax:

Hote:

This command is a shorthand version of the "COPY"™
command and is used to specify explicit file "PUT"
transfer requests. The command syntax provides for
transferring files "from" the initiating systenma to
another system (a PUT). The files can be either
magnetic tape or disk C(in any combination) and the
only restrictions that apply are those identified

‘in Section Il, "Restrictions".

()fs = ¢LU$1I/tdq&2-'P7v ¢L/ﬂh9§hﬁﬁh

PUT <file=name=1> [<§gER=<usercode-1>' —eme—- -=>
%/
===> PASSWORD=<password=1 A EEL L L L LR > 0
' 1
1
===> { {» CNOJ LISTI (» REMOVE] ]:> ] memvmee- =-=> 1
SAVE i
[ 3ecom Biwaew])
~==> [AS <file name=2> [<pSER=<usercode"2>r ———
ONTO '
———> PAsswosiD=<passuordf29 ] ] ==-eemcececcceana- >
™S
Di§ic
===> [FROM (<volume=1>] { KIND=PACK 11 ===>
TAPE
TAPET
TAPE9
PETAPE
PHI(
( NS
-==> [T0 {<votume=2>1 [ (KIND=PACK 11 X
TAPE
TAPE?
TAPES9
PETAPE

If a "usercode” is not desired as
a multifile=-id to the file name on
the receiving systems then prefix
“file~name=2" With an 3sterisk &%, L ou.isesescascscae

- PUT L J

O S O SF PO SO S e e
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«PUI Command (continued)

ey A A o . i G e o o o awm TS
P T T

Semantics:

Defaults:

Optionss

Example 13

Inputsz: ===

Reply:
Example 2:
Inputs ==--

Reply:

Notes:

Refer to the
Refer to the
Refer to the

(Send. the program "TESTL6"

"COPY™ command semanticse.

"CJUPY" command defaults.
"COPY"™ command options.
for

to the Server System

execution,.)

«PUT TEST16

FILE TEST16 START TRANSMISSION
FILE TEST16 END TRANSMISSION

(Send a printer-backup file to the "hub"™

systeme.)

LPUT (SPO)/7#2121 (SAVE)

FILE (SPO)/7#2121 START TRANSMISSION
FILE (SPO)/#2121 EMD TRANSMISSION

1.

e

In the implementation of file transfers froa
either tape or disk to "tape™ in a receiving
systems if a scratch tape is not mounted and/or
readys, SYCOM witl "hang™ until the tape is made
availables no notification is made of this
condition and only inguiry type coaumands are
processced until the condition is resoltvad.

Referring to exanmple 17 Upon completion of the
*"PUT™ fite transfers, the following ressage is
displayed on the SP0O of the "other"™ system:

%2 SYCO4M =<job #> FILE TEST16 RECEIVED

This 'is also teuc under the

reverse circumstancese.
 ®es s one o0 s
* -
. PUY .
. -

¢ 80 8000 QGe Ee e
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«USER Command

- o iy e o v e e ame

Function: This command is valid from any source. Once the
statement is entered, the “"uscercode/passdord™ is
stored; wWithout vatidation. This data is forwarded
to the other system for "CONNECT"™ commands and is
used for file transfer purposes; as the default
usercode/password when none s specified.

Syntax: «USTER]Y <usercode>/<password> X

Semanticss usercode = a predefined user identification.
password = a predefined user security code.

Default: | None.

Example: (Log=on to SYCOM.)

Inputs: === .US MY/USER

Replys: ===~ USER MY/USER LOGGED ON TO SYCOM

Note: If a "usercode"/"password™ is atready lLogged=on,
the current log~on attempf is still allowed and .
takes precedencee.

- USER .

® 5 0 080 0esesve
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«-HHAT Command

- i e o
EE R mET SRR ESE

1

function:? The .WHAY command solicits the return of a reply
message indicating the current "status™ of SYCOM's
processing activity. The reply message is variable
in length and content to reflect as many conditions
as possible. If any file is in the process of
"transfer™, its name and the number of records thus
far transferred is displayed.

Syntax: . «HHAT %

Semantics: None.

Defaul t: None:

Example 1: (Assume at the fime this‘command is entereds, SYCOM

is connected and waiting for something to do.)
Input: === _KHAT

Reply: === SYCOM ONLINEF IDLE

THIS STATION CONNECTED USERCODE = SPQ.
LOCAL HOST = USER1, REMDTE HOST = SERVER1
Example 22 (The command is entared during a file transfer.)
Input: === _HHAT
Replys: === SYCOM ONLINE; 00 FILES QUEUED?
SENDING: OMPALLC70Q/82);
THIS STATION CONNECTED USERCODE = 520»
LOCAL HOST = UScR1» REMOTE HOST = SERVERt
Note: The context of a WHAT reply is extremely fluid in

that it is representative of what is happening at
the time the command is entered. Because of the

number of combinations of events that could be in
proygress at any given times it

is not feasible to attemnt to

exanple them atl. Howeverr the seavececevesnasn
exanples above will give provide T e "
the user With some ivdea as to " HHAY «
what can be expected. . -

LA AL B B B BN BN R B BN BN BN N ]
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«<SMCS Command String> (User System)

o " - S Ae AR A e S i M M e W A e R e A s S W e m we e mm
PP oo St R — R e i~ e R - S

Function: This command syntax allows a terminal user on the
User System to give commands to the system's SMCS
for processing. Commands entered from a terminal
that are prefixed with a signal character of "«"
are intercepted by the Network Controller and are
iamediately sent to the SMCS for processinge.
Consequenttys the entire range of SMCS commands are
available to a SYCOM user with this command syntaxe

Syntax: ' %x<SMCS command> (<attributes>] %

it

Semantics: SMCS command any SMCS command which is valid from

a User System terminal.

attributes = any data elements that are required
by the command syntaxe.

Default: None .

Example:

Input: === «FILE C(JEANNE)/GUIDE

Reply: ==<- '(JEANNE)/GUIDE®* IS A PUBLIC FILE OF
188 RECORDS (90 BYTES, 20 PER BLOCK) IN
10 BLOCKS (10 PER AREAr 1 AREA) CREATED ON
04/24/778, LAST ACCESSED ON
06721778 (ACCESS SEZURITY IN INPUT=OUTPUT)
AND CURRENTLY IN USE B8Y 0 USERS

Note: For a complete List and descriptions of the SMCS
commands availtabler, refer to the "SMCS Software
Cperational Guide"“.

® & 50 06920 50 a0 e
- -
e« &<command> .
» ’ -

& 00 008 Oe »V B
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*7 <SMCS/MCP Command String> (User System)

e T T e - e o P e T

Function: This command is used to initiate directives to the
User System's MCP for processing. By prefixing the
command string with the local SMCS's "signal
character™, the Network Controller message switches
this command string to the User System's SMCS which
in turn zips it off to the MCP for processing under
the following rules; assuming that the terminal 1is
a Remote SPO: If th2 "Z" is included or the user 1is
*not"™ logged=ons then the command string is zipped
"unsecure™ else it is zipped "secure™.

Syntax: {71 <XX> <mcp command attributes> %

Semantics: XX = any MCP command code (or
job #) that would 2e valid
from a Remote SPO.

mcp command attributes any data elements reguired

by the command syntaxe.
Default: None .

Example: {Request a directory list for the logged=on user.)
Inputs === «PD =/=

Reply: === PD= "DCHCODE"™
PD= “DCHSOURCE™
PD= "#DUMP"™
PD= T"PROGRAMX™
END PO

Notes: 1e A "mcp command string™ s made "secure™ with a
usercode/password prefix and a session number
value equat to the user®s usercode~index. In an

Tunsecure” mcp scommand string these attriputes
are excluded.

2. Refer to the "™Restricted MCP

Command Summary™, Appendix F essscesncesssse
for a "secure™ command list. . -
’ - «7 <XX> .

® 0 8 % 808 08 s a0 0
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Function: This command syntax allows a terminal user on the
User System to give commands to the Server Systeam's
SMCS for processing. FEach command entered must be
prefixed with the current signal character for that
SMCS; it must be different than that of the User
System?®s SMCS for obvious reasons. All messages
With this signal character are intercepted oy the
Network Controller and immediately sent to the S$MCS
for processing. Consequently» the entire range of
SMCS ‘commands are available to a S5YCOM user. (This
command is only valid when a SMCS is running in the
Server System.)

Syntax: <x><SMCS command> (<attributes>]l I

Semantics: X = the Server System's current SMCS
"signal character™.

SMCS command any SMCS command which is valid from

a User System terminal.

attributes any data elements that are required

by the command syntax.
Default: None.

Example: (Request some file attributes; the Server System's
*signal character™ is assumed to bz "$".)

Input: === SFILE (JEANNE)/GUIDE

Replys: === ¢(JEANNE)/GUIDE® IS A PUBLIC FILE OF
188 RECORDS (90 BYTcS, 20 PER BLOCK) IN
12 BLOCKS (10 PER AREAs, 1 AREA) CREATED ON
O4r24/78» LAST ACCESSED ON
06/21/778 (ACCESS SEZURITY IN INPUT-QUTPUT)
AND CURRENTLY IN USE BY 0 USERS

Notes: Nonee.

QACI‘IQQODQGDOOOI.
- . -
« CX><command> .
- -
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<x>27 <SMCS/MCP Command String> (S2rver System)
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Function: This command syntax allows MCP command strings to
be sent to a Server System's MCP for processing.
The key of course is the "signal character™; it is
the current Server System's SMCS signal character.
It must be different than that of the User System's
SMCS signal character of obvious reasons. {Once a
command string is entered, SYCOM transmits it to
the Server System for processing by the SMCS/MCP.
Hhether or not a couwmand string is zipped "secure™
is determined by the rules outlined for the User
System's SMCS/MCP; reference page 86

Syntax: <x>[Z1 <XX> <mcp coamand attributes> X
Semantics? X = the Server System®'s SMCS
signal character.
XX = any MCP command code (or
job #) that would de valid

from a Remote S5PO0.

mcp command attributes

u

any data 2lements reguired
by the command syntaxe.

Defaul t: None.

Example? (Request a "PD™ List for user currently logjyed=on;
the "signal character” for the Server System's
SMCS 1is assumed to be "%".)

Input: === §pD =/=

Reply: ===  PD= "TESTER"
PD= "OPCNS™
END PD

Notes: None.

O @SB ONE S S
- -
. <X>I <XX> .
- -
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System SP(O/Program Commands

The following SYCOM commands are restricted to entry from either
the system SP0 or a special application program. These commands
are generally of the type used by a system operator to control
functions relevant only to operation of the system. They are
generally functions a terminal us2r cannot logically direct
without current knowledge as to the state of the system and its
peripherals. By enforcing this restrictions the systeam is assured
that control is at the system level and not at a terminal level.

Program command input does not require the command string to be
prefixed with SYCOM*s "job number®” -and an "AX"., Command input
from a program should be in the same format as command indut froa
terminals. . '

N\
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.CL Command

—_—m—EnERRSEEE=

Function: The .CL command is used to "clear™ a peripharal
device in the cvent the device becomes inoperable
when receiving a data file. It clears (discards)
the buffers associated with the specified device
and the receiving process is terminated. '

Syntax: .CL <udi> %

I}

the Unit Device Jdentifier is restricted to
one of the following mnemonic codes:

Semantics?® udi

LP = Line Printer
CP = Card Punch
Default: None:
Example 1: (Clear the Line printer because its down.)

Input: === <sycom job #> Ak.CL LPcetx>

Replys: ===~ (no response)

Example 2t (Clear the card punch because there is no need to
continue.)

Input: === <sycom job #> AX.CL CP<etx>

Reply: === (no response)

Notes: None.

L I RL I N B B BN B N A B )

- CL -
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.CP Command
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Function:

Syntax:
Semantics?
De faul t:

Exanmple:

Input:

Replys: ===

Notes:

30 Nov 1978
Page - 91

(Revision "av")

The purpose of this command is to inforam the User
System that the systems Card Punch has fallen into
2 "not ready" state. SYCOM in turn informs the
Server System (if such connection is established)
of this hardware deficiency condition. The Server
system would ™suspend®™ transmitting any card punch
data stream messagess if it was in this process.

It is a responsibitity of the User System operator
to inform SYCOM (via the appropriate command) when
the card punch is again "ready”™ to receive output
(see notes below),.

«CP NR X

NR = Not Ready

None.

(Inform SYCOM that the Card Punch is not ready.)
<sycom job %> AX.CP NR<etx>

(no response)

1. To inform SYCOM that the ™card punch®™ is5 now
ready to receive output datas the ".RY CP™ is
provided.

2. 1If the card punch has become "inoperative®™s
then the .5V CP" command is more appropriate.

. CP .

4 aD®eN e Pe s
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«DEBUG Command
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Function:

Syntax:

Semantics:

Default:

Example 13

Input:

Replys ===

Example 2:
Input: ===

Reply:

Example 3:
Inputs: ===

Reply: ===

Notes:

30 Nov 1978
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The "DEBUG"™ command provides the facilities for a
printer trace of all data messages read or written
by SYCOM. The "ON™ option Wwill initiate the DEBUG
printer tracings, the "0FF™ option will terminate
tracing» and Wwhen no ootion is specified a request
for the current status of the DEBUG facility is
assumed. :

+DEBUG <default option> ¥
ON
OFF

o Me

Setf explicit.

If no option is specified or the option is
(not ON or OFF) a "status request"®

itnvalids»
is assumed.

(Turn printer debugging "ON" for all I/0 messages.)
<sycom job #> AX.DE3UG ON<etx> 1

DEBUG TURNED ON {

(Obtain current DEBUG statusa.)
<sycom job #> AX.DEBUG<etx> !

DEBUG ON |

(Turn debugging 0fFF.)

<sycom job #> AX.DE3UG OFF<etx> {
DEBUG TURNED QFF ’ {
None.

- DEBUG .
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+E0J Command

- A
-

Function:

Syntax:

===

Semantics:

Defaul t:

Examples
Input:

Reply:

Note?

The ".EQJ" command provides the capability for an
orderly shutdown of SYCOM. Any further comaands
are prevented (by rejection) from being processed.
A message ("PLEASE SIGN OFF™) is5 broadcast to all
terminals currently "logged=on™ to SYCOM. A "close
message” 15 sent to the other system's SYCOM after
the completion of any in-process file transfers and

‘when there are no longer any terminals signed=on to

SYCOMe  The SYCOM program then sends a "disconnect
message®™ to the Network Controtler and goes to
"end-of-job".

«E0J %

None to specify.

None.

(Entering the command to shutdown SYCOM.)
<sycom job #> AXQEDJ<etx>

PLEASE SIGN OFF
EGJ INITTATED
SYCOM NOW OFFLINE

All file transfers which are scheduled to occur
(queued) are permitted to transpire.

. £0J .

8 8 8 &0 %0089 e s
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-.LOG Command

. oy e v e v s -
22—

Function:

Syntaxs

Semantics:

Defaults:

Example:
Input: ===

Replys ==~

Note *

The purpose of this command is to display counts of
specific data communication line errors and certain
messade transmission statistics. These counter are
"not"jzZeroed out after they are displtayed. The log
effect is produced when these counters (identifiers
included) are printzd in the "DEBUG traze™ Llisting
(if the DEBUG option was "IN").

.LOG X%
None.

None.

(Request a display of the status counters.)
<sycom job #> AX.LO3<etx>

TIMEQUT = <count>.

BREAK = <count>»

END-OF=BUFFER = <count>» ‘Q

LOSS-0F=DSR = <count>,

LOSS=0F-CARRIER = <count>»

PARITY = <count>s

BUFFER OVERFLOW = <zount>,

MEMORY PARITY = <count>s

NUMBER OF BYTES READ = <number> IN <count> RECEIVES

NUMBER GF BfTES SENT = <number> IN <count> TRANSMIS
\

\: Ev\“ 'fcvwﬂl

Expect the above reply message to be displayed as a

single message string.

- LDG -
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+LP Command

g

fFunction:

Syntax?

Semantics:®

Defaule:

Example:
Input: ===

Replys ===

Notess:

30 Nov 1978
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The purpose of this command is to inform the User
System SYCOM that the line printer has become "not
ready™. SYCOM in turn informs the Server Systea of
this temporary condition. The Server System then
suspends transmitting of the line printer data
stream messages until notified to resume by the
User System's SYCOM. .

It is the responsibitity of the User Systems
oper ator to inform SYCOM when the line printer is
again ready to receive output data (see notes).

«LP NR™ X

NR = Not Ready

None.

(Inform SYCOM of a "not ready"™ Line Printer.)

<sycom job #> AX.LP NR<etx>

(no response)
1. To inform

to accept
provided.

SYCO4 when the line printer is ready
output datas the ".RY LP"™ commnand is

2. If the line printer has become "inoperative™,
then the command ".SV LP"™ is more appropriate.

3. This command is only relevant to RJE functions.
In particular, when the line printer is in use
printing a RJE printer backup file.

N LP .

0 @ 9 a0 O eSS 2B
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«OFFLINE Commana

p—R— el Py e R e ras i e

Function: The pucrpose of the ".O0FFLINE"™ command is to inform
a Server System that the User System is going to
"break”™ the existing connection and go into standby
modes Waiting for the Server System to call back.
This command can be used for either a "switched™ or
"non-sWitched™ line connection. Since the Netuwork
Controlier actually performs this action (upon
"SYCOM directive)e it then continuously monitors the
"data set ready™ signal. When this signal comes
"true™s» the Network Controller re-establishes the
connection With the system and normal operations
then resume.

Syntax: OFFLINE %
Semantics: Nonea
Default: None;
Example:

Input: === <sycom job #> AX.OFFLINE<etx>

Replys: === OFFLINE INITTIATED
=== SYCUM NOW OFFLINE

Notes: None .

. OFFLINE .
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«ONLINE (establishment) Command

- W o R ar e A AR WA . M e W e A mm - m
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function: The purpose of this command is to cause the Network
Controller to attempt to re-establish the Lline
connection to the Server System. Upon satisfactory
completion of this task, a respons2 message is
displayed (see example below). '

This command may be used in conjunction wWith the
retry function. The error message "RETRIES-UP™ is
displayed when the current message buffer being
sent to the Server System is not b2ing received.
By entering this command, the message buffer being
sent is discarded and an attempt is made to re-
establish the line connection.

Syntax: «ONLINE X
Semantics: None.
Defautt: None.
Example:

Input: === <sycom job #> AX.ON_INE<etx>

Replyz ==<= TONLINE™ INITIATED
-== SYCOM NOW ONLINE to REMOTE HOST

Notes: None .

. ONLINE .
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«PHONE Command

o o —
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Function: The PHONE command is used to either "establish™ a
phone number to be used for the diai=-out to the
predefined Server System or to display an existing
number. The automatic dial~out (with an Auto Call
Unit) to a specific Server System requires 3 phone
number» hence the n2ed for the coamanda

Syntax: «PHONE <phone number> %
<null ootion>

-4

i

the phone number of a target Server
Systam.

Semantics: phone number

n

null option no option specified.

clears existing phone number.

Default: The omission of a valid phone number in the command
string causes any existing phone number previously
entered to be "disolayed”.

Examplezl: (Establish the auto dial phone number of a specific
Server System.)

Input: === <sycom job #> AX.PHONE 1-805-964-6881<etx>

Reply: === PHONE NUMBER = 1u8d5a964n5881)

Note: If an auto-dial unit i1s suppliedr the specified
phone number is used the next time dial-out 1is
initiated to establish a connection to a Server
System. (Dial-out is automatically initiated by
the ".ONLINE" command.)

. PHONE .
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«QS Command

P I

Function: This command allows a user to set a maximum number
of méssage buffers that can be gueued at any one
time between SYCOM and the NetWwork Controller. The
value range for this parameter is &4 thru 15. (For a
description on the use of this parameter see the
Writeup on "Queue Depth Control™ in Section II.)

Syntax: «QS=<queue size> %

Semantics: queue size = a 1l or 2 digit integer representing
the nes Queue Depth Llimit. A suggested
value for this parameter Wwould be 190
messag2 buffers.

Defauly: None.

Example: (Change the queue size to 10.)
Input: === <Ksycom job #> AX.Q5=10<etx>

Reply: === QUEUE SIZE CHANGED TO 10

Note: A specificd value outside the defined value range
produces an error response.

. Qs .
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«READ Command

mTESSESsTES=ERS

Function:

Syntax:
Semanticss
Default:

Example:
Inputs: ===

Reply: ==~

Note ¢

Uperational Guide ' 30 Nov 1978
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The "L.READ"™ command causes SYCOM to open an input
card file and commence transmitting those card data
images to the Server System; providing a connection
has been established. Hhen end-of~file is reacheds
the file is closed automatically.

This command is only processed when the User Systenm
is properly logged~on to a Server System which is
defined as a "host™. (It is possible to override
this feature by using the ".RYCR"™ command instead.)

(e (5]

None.

Assumes the input card file is labeled "RJE/CARDS".

(Start transmission of an RJE card data file.)
<sycom job #> AX.READ<etx>

CARD READER OPENED
CARD READER CLOSED

An input card file is defined to be any group of
cards with the first card in the deck containing
"<I> STREAM RJE/CARDS"™ and the last card containing
"<I> TERMINATE RJE/CARDS™. (The <I> symbol:
represents an invalid character in coluan 1 as
required for MCP control.

ising flas pracess C oot Commmand sl
b ' ' (e onsln
flch pt R g shobas’ o e el

o READ .
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+RESTARYT Command
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Function: This command is only valid from the system SP0. Its
purpose is to cause SYCOM re=-initialize itself.
break the connection to a host Server Systear» flush
the "PUT™ queue and to go into "standby™ state;
waiting for a connection to be initiateds, either by
entry of the ".0ONLINE"™ command or with a "connect”
control message from a remote system.

Syntax: <RESTART h]

Semantics: None. - MV;:‘
Defautt: None.
Example: (Cause SYCOM to disconnect and standby.)

Input: === JRESTART<etx>

Reply: === SYCOM NOW OFFLINE

Notes: None .

. RESTART .

® S & 900 08P v e e
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«RY (ready) Command
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Function: This command is used to inform SYCOM that the
specified peripheral device is currently rzady to
send/receive data. SYCOM in turn takes the
appropriate action to advise the Server System.

Syntax: «RY <udi> %

Semanticss udi = the Unit Device Identifier is restricted to
one of the following mnemonic codes:

CR = Card Reader
CP = Card Punch
LP = Line Printer
Default: There are no defaults.
Example: (Ready the line printer.)

Input: === <sycom job #> AX.RY LP<etx>

Reply: === (no response)

Notes: None.
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«SI12E Command
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R

Function: This command allous the system operator to set the
maximum message buffer size for transmitting and
receiving purposes. SYCOM then informs the Server
System of this change with a special system control
type message.

Syntax: .S1ZE=<buffer size> ¥

Semantics: buffer size = is a three digit integer with a value
Ltimited to a range of from "078" thru
*"400" bytes.

Default: None.
Example: (Reduce the send/receive message block buffer size
to 320 characters.) ’
Inputs === <sycom job #> AX.SIZE=320<etx>
Replys === *",SIZE"™ INITIATED

Note: This command applies only to the RJE functions of
the SYCOM systeme

L. SIZE .
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«STOP Command
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Function: This comamand provides the ability for an iamediate

‘ shutdown of SYCOM. No further input messages are
accepted as SYCOM goes to "end=of-job" immediately.
Terminals are not logged=off, virtual terminals are
not disconnecteds nor i5 an inter-system connection
gracefully disconnected.

Syntaxs: «ST0P %

Semantics:? None to specify.

Default: None.

Examnlé: (Entering the immediate shutdown comamand.)

Input: === <sycom job #> AX.STIP<etx>

Reply: === SYCOM =<job #> EO0J. TIME = 162:21:55.1

. STOP .
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Function:

Syntax:

Semantics:

Defaults:

Examples

Input:

Replv: - o

Notes:
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This command directs the User System to inform the
Server System to cease transmitting the carad punch
or line printer data stream and to "save" the
entire file at the Server System. The command
permanently inhibits the transmission of any
further card punch or line printer data straams
until notified by the User System (see notes).

«SV <udi> %

the Unit Device Identifier is limited to one

udi =
of the following mnemonic codes:
CP = Card Punch
LP = Line Printer
None.

(Terminate the output to the Card Punch.)
<sycom job #> AX.SV CP<etx>

{no response)

1. To re-establish the card punch or line printer
output data streamrs the command ".RY CP"™ (for
the card puanch) or ".RY LP"™ (for the printer)
must be used. This is used to inform the Server
System to start sending any card punch or line
printer data streams that are available for
transmission. ' ‘

e ALl card punch and Lline printer data streamss
start at the beginning of the file.
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«TRACE Command
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Function:

Syntax:

Semantics:

Default:

Example 1:
Input: ===

Replys: ===

Example 2:
Inputs ===

Replys: ===

Example 3=
Inputs: ==-

Replys:s ===

Notes:
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The TRACE command provides facilities for "tracing®
atl -SYCOM input/outaout messages. The command is
only vatid i1 f entered from the system SPO and the
following options apply: "ON"™ starts disk tracing,
"O0FF"™ stops tracing and with no option specifieds
the current "trace status™ is returned.

TRACE <nult option> X '

ON
OFF

‘Self explicit.

If no option is specified, a "status"™ request is
assumed.

(Start I/0 message tracing.)

+TRACE ON<etx>

DISK TRACE TURNED 0N

(Obtain current TRAZE status.)
+TRACE<etx>

TRACE ON 4 « 10 ~ 10 = 400 RECORDS

(Turn tracing QFF.)
«TRACE DFF<etx>

DISK TRACE TURNED OFF
None .

. TRACE .

LR L B I 20 BN A BN BN B BN K )



SYCOM Software QOperational Guide ' 30 Nov 1978

Company Confidential =-==== Santa darbara Plant Page = 1047
Section II! Commands (Revision "a"™)
i f Local System I Remote System |
! { Input l Process 1
! R L e L e b e L m—————]
t Command I No SMCS I SMCS |t Source | No SMCS & SMCS 1
T D R bl L L R i |
i _ { | | 1 | |
I <ABORT { ves I yes 1 TSP ! no. f no 1
t .BYE i yes I yes { l}P { no ! no 1
t .CL { yes 1 yes | Sp ! no { no i
I JCONNECT 1 yes I yes | _ISP i no { yes |1
{ - COPY 1 yes 1 yes t TSp i no f no 1
RS R ——
I .CP 1 yes I yes | sp | no I no {
1 «DEBUG i yes t yes | sSp i no ! no 1
1 « DISCONNECT [ yes I yes 1 1I5P | no t yes I
1 .EO i yes I yes | SpP | no { no i
1 LFETCH | yes I yes | 1I5°p l yes t yes |1
{ «LIST | yes {f yes I I5pP 1 no { no 1
¢ SLOG { yes I yes 1 se 1 no ! no 1
I ..LP | yes I yes | spP 1 no ! no {
t  LOFFLINE 1 yes { yes | SP { no I no {
t  LONLINE | yes I yes | Sp 1 no ! no 1
i  <PHONE t yes I yes 1 SP ! no i no {
- JPUT | yes I yes | TSP L no 1 no I
t 03 { yes l yes 1 sp { no I no i
1 +READ i yes I yes 1 sp | no i no t
I  +RESTART i yes |1 yes sp i no 1 no i
I «RY { yes I yves { Sp i no { no {
1  «SIZE i yes I yes | spP i no i no 1
it .STOP { yes i yes 1 SP H no { no 1
t <5V | yes t yes | Sp | no f no {
' <TRACE | yes { yes | SP i no { no 1
I <USER { ves t yes 1 ISP { no f no 1
I JHHAT 1 yes I yes 1 TSP 1 no 1 no t
I *<User SMCS> 1 no ! yes 1| YsP i no 1 no 1
I «Z<User MCP> i no I yes | T5P i no { no {
f <X><Server SMCS> ! no { no i Tsp ! no { yes 1
I  <X>Z<Server MCP> 1 no i no 1 TSP 1 no i yes |
| | 1 {
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Note: The above commands are restricted to entry from the source
indicated in the table above.

Legend: J = Terminal
S = SPO
P = Program

Table 1II-1:  Command Input Summar:y
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SECTION IV

OPERATING PROCEDURES

INTRODUCTICN

=SESZoSSDIEZ==Z=s=

This section provides system and terminal operating procedures
used for the operation of a SYCOM system with and without local
terminals; and/or in conjunction with the Supervisory Message
Control System (SMCS). System op2rating procedures are sl anted
toward operation of SYCOM for the purpose of Remote Job Sntry
(RJE) type functions and the associated system control functions.
These procedures present all aspects of SYCOM operations from
inttialization thru controlled shutdown,

Local terminal operational procedures are separated into two (2)
categories’; terminals under SYCOM control and terminats under the
control of the SMCS. These procedures provide coverage of all
terminal operations Within the scope of SYCOM) from siqgn-on to
sign-off. Actual input/output message text is used in th?
exarples to provide a feel for the ease of operation and what can
be expected by a user of the system.

SYSTEM OPERATING PROCEDURES

oy i o m— a mm m t e i i e AW e S Aol W e e e
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The system operational procedures presented here are intended to
provide a User System operator with sufficient information for
operation of an interactive system using SYCOM. Operation of the
associated Network Controller is briefly discussed. In additione
suggestions on the use of certain basic SYCOM commands and their
options are exemplified.
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PRELIMINARY PROCEDURES

Before the SYCOM system is executedr the user needs to be aware
of a few system variables that must be considered. First there
are "program switches™ which are used to invoke certain optional
features. Second there is the "parameters™ file which is used to
maintain SYCOM*'s variable control functions and processing
attributes, Each of these subjects in covered in turn starting
with the program switches.

Program Switches

S S AR D wR R RN OS an e O8 G =

Program Suitch 0 serves to establish "auditing” at BOJ time’; a
value of 10 accomplishes this task; anything elser no dice.

1

i

i

§
Program Suitch 1 serves to instruzt SYCOM to utilize the B.0 disk 1
file open capabilities; open on-behalf-of ‘in particular. 1
|

|

I
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Prggram itc irects-SYLOM to ﬁﬁTX*;hevﬂﬁﬁbe f data Llines
;A%Zp/61529€ﬁbﬁ?z§¥;&ﬁﬁﬂGﬁﬁiie”fgi a Single audit entry. oy

Preparation of Parameters Card File

Because SYCOWM automatically uses an existing "parameters™ file
from diske to enter changes to any existing fite requires that
the current "SYCOM/PARAMETERS™ file be removed prior to program
execution. This causes SYCUM to a2ffect the process which creates
3 neW parameters file based on’s 1) a predetermined set of default
parareters and 2) any parameters egentered supersede the associated
default parameter.

These parameters can be entered either from the card reader or
the SP0. Howevers an important point to noter SYCOM will first
attempt to accept parameters from a "card® file and failing to
find this filer, conters the mode whereby it accepts parameters
from the system SP0O. Therefore, if card paraseter input is to be
usedr the card reader "must be readied”™ prior to execution.
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A simple way to crcate a parameters file is5 to punch a card deck’
providing the target system has a card reader in its hardware
configuration., The external name of this parameters card file is
"CARDS". Following i1s an example of a SYCOM system card file:
{The «<I> in the example below reoresents an "invalid™ character
as required for MCP type commands.)

‘) .

<I> DATA CARDS
DEBUG
BUFFER = 1000

SYSTEMID = USERI1 /f\er

PROGRAM ‘
NOFS \:}
NOF TP

WAIT

TIMEQUTS = 25

<I> END

The above example shows "all"™ of the available SYCOM parametars.
Howevere in a real Llife situation, parameters are selected to fit
the requirements of the individual system. Refer to the procedure
"Entering the Parameters™ of descriptions of these parameters.

I€ the system does not have a card readers, then the procedure
"tEntering The Parameters®™ must be utilized "after® SYCOM has been
executed. HWhen SYCOM i1s ready to accept parameters from the S5POQ
it is so indicated by the display of "ENTER SYCOM PARAMETERS".
(Refer to "Execution of SYCOM"™ procedures.)

Setup MCP Program Name Table

In order for SYCOM's Network Zontrof{ler to be automatically
executed by the systems it is necessary to establish the identity
of this Controller in the "MC? Program Name Table™., To do this is
siapler enter the following MCP command:

==> CM € USEKR/NC<etx>
NETWORK CONTROLLER CHANGED FROM ™™ TO "USER/NC"

The controller name "SYCOM/NC®™ is of course a user optional name
and is therefore only representative. The actual Controller name
selected by the user would be suhstituted.as required.
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To verify that the correct Network Controlter I/0 is in the MCP
Name Table ("C" slot)s the following MCP command can be entered:

“=> HWHC<etx>
C = "USER/NC"

Assigning Program Priorities

R A OP TS N TR U UR S M SR T A S SR D e WS W G A W e

For cptimum system responses it is necessary that the system's
Network Controller and SYCOM run at a "high® priority. Therefore»
to ensure that the MCP automatically executes these orograms at
their optimum prioritiess the following MCP commands are used to
pereanently assign a priority of "15" to the Network Controller
and a3 priority of ™12"™ to SYCOM:

==> MO USER/NC PR 15<etx>
WUSER/NC™ MODIFIED

==> MO SYCOM PR 12<etx>
"SYCUM™ MODIFIED

EXECUTION OF SYCOM « WITHOUT SMZS

To use the SYCOM system without the benefit of a SMCS» the systen
oper ator simply enters the execute SYCOM command as shown below.
The MCP automatically executes theg associated Network Controller
program (providing one i5 in the "C"” slot of the MCP Name Table)
when the first remote file open is initiatéed for the controller.

- Both SYCOM and the Network Controller should be run at a priority
which ensure adequate responss tines to the user of the systenm
(see suggested priority values belowuw).,

It is the option of the user whether or not SYCOM is executed
Wwith a "privileged uscrcode”. If accessing of usercode files is

required» thep it_must _be_exeguted_with_ a privileged userpogdes
otherwise it 1is executed as shouwn below.

-=> EX SYCOM<etx>

SYCOM =<job #> 80J. PP=12, MP=12 TIME = 08314:51.2

S
2\
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During the beginning of the initialization phase if SYCOM cannot
locate the "SYCOM/PARAMETERS™ file on disks it attempts to obtain
new parameters from the card reader ("CARDS™ filed. Should the
card reader be "not ready™ or if there is no card readers. then
SYCOM will Llapse into the mode of accepting new parameters from
the SPOJ0. MWhen SYCOM is in this moods the following messages are
displayed on the SPQJ:

X SYCOM =<job #> ENTER SYCOM PARAMETERS
SYCOM =<jot #> ACCEPT.

The system operator can then enter the appropriate parameters to
alter the system's “"default varameters”™ (refer to Appendix G
"Parameters File Attributes™). The entry procedure is presented
with "Entering The Parameters™ in this section. Although the
"SYSTEMIO™ parameter ¥5 not rzquireds in some instancesr it IS
strongly suggested that a representative "system itdentifier"™ be
entered with the parameters at this time.

Once this file is established on disk, it need not be recreated
untess it is Lost or requires changes. Changes to the file can
tade using either of the two methods identified. Howevers agains
it 1s necessary to "remove"™ the existing parameters file fronm
disk. Additionally», this requires SYCOM to be shutdouwn and
re~executed if it is currently runnings? else all is in order.

Hhen SYCOM opens its Remote Filess, the MCP knows whether or not a
Network Controller is running and takes the appropriate action,
That is, if a Contraller is running, then the remote file opens
take place and the system becomes operational. If a Controtler is
"not"™ currently running, then if the Controller?s name is in the
“C" slot of the MCP Program Name labler the MCP automatically
executes the named Controller program and the foltowing messages

are displayed at the SPO:

EX SYCOM/NC PT>
SYCOM/NC =<job #> 80J. PP=15, MP=15 TIME = 08:15:08.7

If there is no Controller name entered in the MCP Program Name
Tabler, then the following message is disolaved:

REMOTE FILE "TERMINALS™ NEEDS A CONTROLLER
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The system operator must then execute the appropriate Netuwork
Controlter by entering the following command:
==> EX SYCOM/NC<etx>

SYCOM/NC =<job #> BOJ. PP=15, MP=15 TIME = 08:16:01.2

The MCP displays the above "BOJ"™ message» permits the Remote File
opens to occur and the system is operationala :

Further on during the initialization phase, if Program Switch 3
is set to a value of "3I"», tne following message is displayed on
the system SPO3

£ SYCOM =<job #> RUN DAY = THURSDAY 09 NOV 78 AT 08:03:31

Upon completion of SYCOM's initialization phase and a successful
connection established to a default Server Systems, the following
messages Will be displayed on the User SP0O:

Z SYCOM =<job #> #*#axx SYCOM VII.0o& (27 OCT 78 13:05) xxxs
X SYCOH =<job #> SYCOM NOW ONLINE TO REMOTE HOST = SERVERK1
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EXECUTION OF SYCOM + WITH SMCS

When SYCOM runs in conjunction with the S¥CS», it is automatically
executed by SMCS thru its "job spawning™ facility. This occurs
when the "first™ terminal user "SIGNS~ON™ or "™PASS's"™ to SYCOM
from a Local terminal. Therefore, the system operator must not
execute SYCGOM from the system SPDs else SMCS just zip executes
another copy of SYCOM which causes a few operational problems.

Prior to SYCOM's operation under the SMCS» an entry must be made

in the "SMCS/J0BS"™ file for SYCOM. A sample entry is included in

the "SMCS Softuareyﬂoerational‘Guide" for this purpose under the
heading "€diting The JOBS File™.

If during the initialization phas2s SYCOM cannot locate the file
"SYCOM/PARAMETERS™» it attempts to obtain new parameters from the
card reader ("CARDS™ fite). Shoutd this card file not be present
or if there is no card reader» then SYCOM commences to accept nex
parameters input from the SPO. Fo signal the system operator of
this requirement. the following messages are displayed:

Z SYCOM =<job #> ENTER SYCOM PARAMETERS
SYCOM =<job #> ACCEPT.

The system operator must then enter the aporopriate parameters to
override the system's "default parameters®™ (refer to Appendix G
"Paramcters File Attributes™)., The parameter entry procedure is
presented with "Entering The Parameters™; this section. Although
the parameter "SYSTEMID™ is not requiredr, for some instances, it
is strongly suggested that a reprasentative "system identifier"®
be entered with the parameters at this time.

Also during the initialization phaser if Program Switch 3 is set
to the value "3", than the following SP0) message is displayeds:

Z SYCOM =<job #> RUN DAY = THURSDAY 09 NOV 78 AT 08:03:31

Upon completion of initialization and the successful connection
to a default Server Systems the following messages are displayed
on the User SPO:

Z SYCOM =<job #> wexs SYCON VII.O.4 (27 OCT 78 13305) ewax
X SYCOM =<job #> SYCOM NOW ONLINE TO REWOTE-HOST = SERVER1
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COMMON SYSTEM OPERATIOMNS

Once SYCOM has been executeds froa either the SPO or spauned by
the SMCS» most operating procedures are common to both modes of
operation. These common operating procedures are oriented to SPO
input in the form of SYCOM parameters, SYCOM commandss and MCP
directives. Following then are the common operating proceduress
presented in the sequence they are most likely to occur; under
individual headings.

SMCS Signal Characters

In order for a SYCOM systems network to function e ffectivaty, it
is a3 requirement that the SMC5 "signal character™ for each system
in the network to te a different character. This can be easily
accomplished by mutual agreement when the SYCOM systea network is
designed. Each system's SMCS should have a specific character
which is made known to all system users. OQObviously, if the SMCS
is not utilizedr this is not necessary. :

If during actual system operations it is found that a SMCS5 signal
character is undesirable for any reasonr it can be changed while
online. This can be accomplished by entering a "signal character
change command™ from either a local or remote source. For actual
detailss refer to the "SMCS Software Operational Suide”.

Entering the Parameters

s an WY PR NS SN SN NN R N Gn S G B WS S G WD W S

The parameter definitions (isted below c¢an be entered to SYCOM
from the system SPO0. Yo do so» they must be entered with one
Line using the following "Accept™ process:

==> «<sycom job #> AX <parameter keyWord> [(=<value>]
(<parameter keyword> [=<value>l....] <etx>

Each parameter is validated and the system operator is informed
of any illegal parameters encountered during the parsing of the
parameter data.
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DEBUG parameter

Y Gn S AN wn WD SR P e A Sw W e

This parareter indicates_that the printer tracing mechanism is to
be utilized to produce a record of SYCOM's [I/0 message activity.
(The default is "no printer trace”.)

Syntax: DEBUG

BUFFER parameter

This parameter defines the sizer in bytesr of the used in SYCOM
communications with the other system. The buffer size should be
targe enough to handle the largest messager» and possibly achieve
a blocking factor for multiples of a record.

Syntax: BUFFER = <integer>

The default buffer size is 400 and the maximum allowable size is
1950 bytes. (This parameter directly relates to file transfer
buffer size and not RJE buffer size.) Be advised howevers. that
this buffer size must be equal to or greater than the maximum
record size to be transferred multiplied by 2» plus 23 needed for
non-data record transliations.

SYSTEMID parameter

This parameter is used to specify the name of the User System.
A system=id can bhe comprised of from one to seventeen characters.

Syntax: SYSTEMID = <system=id> (e.gee USERL)

PROGRAM parameter

This parameter is specified when 35YCOM is to perform program=-to-
SYCOM functionse The "record size™ parameter Limits the maximuam
tength of these messages. (This parameter defaults to "no"
Program=to-5YCOM input permitted.)

Syntax: PROGRAM



SYCOM Software Uperational Guide : 30 Nov 1978
Company Confidentiai ==-=== Santa 3arbara Plant Page - 118

Section IV Operating Procedures (Revision "a")

TIMEOQUTS parameter

This parameter is used to establish an "interval®™ for the display
of "NUMBER OF TIMEOQUTS = 25" error. messages on the system SPJO. A
value of "0" inhibits the message display entirely. O0Other values
cause the message to be displayed when the timeout count reaches
the specified value.

Syntax: TIMEOUTS = <number>

TRACE, rnn

WAIY parameter Tu@“$ (7]

This parameter is used to prevent SYCOM from going to "end=-of=job
when 1t receives a "disconnect message™. SYCOM will disconnect
and lapse into a "offlinesidle"™ s5rate.

Syntax: WAIT 1

NOFS parameter

SYCOM will not send a "FS1"™ or "F32" (file separator) to the
other system when sending card images (relevant to 7.0 RJE).

Syntax: NOFS i
NOFTP parameter
This parameter inhibits File Transfers.
Syntax: NOFTP
ETX parameter
Entering an ETX in the parameter string terminates the parameter

input processe

Syntax: <sycom job #> AX <parameter string> <etx> |
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SYCOM Commands from The SPO

The system operator is permitted to communicate with SYCOM using
the MCP "AX"™ facility. By entering certain commands (examples
below)es the operator is also permitted to communicate with
application programs in a Server System; thru the "virtual
terminal™ facility of SYCOM. A typical command session might go
as follaows? SPO input is flagged with "==>" and indented lines
are output reply messages:

==> <sycom job #> AX.HHAT<etx>
SYCGM ONLINE; IDLE

THIS STATION NOT CONNECTED “-beRLODE~m g
LOCAL HOST = USERLls REM3TE HOST = SERVER1

--> <sycom job #> AX.US MY/USER<etx>
USER MY/USER LOGGED ON TO SYCOM
~-> <sycom job #> AX.FETCH DM?ALL<etx>
FILE DMPALL START TRANSMISSION
FILE DMPALL RECEIVED
FILE DMPALL END TRANSMISSION
-=> <sycom job #> AX.PUT (MY)/#3152 (NO LIST)<etx>

FILE (MY)Z#3152 START TRANSMISSION
FILE (MY)/Z23152 END TRANSMISSION

==> <sycom job #> AX.CONNECT<a2tx>

CONNECY INITIATED
CUNNECT COMPLETED

B1800O/B1700 SMCS MARK VIII.0.GS5D (10731778 17:02)
(MY) LOGGED ON AT 14:19326.5 11/708/78

YCU ARE AT STATION 13 (Virtual) :

News: This is Serverl SMCSes may § be of help?

==> <sycom job &> AX.HWHHAT<etx>
SYCOM ONLINE; IOLE

THIS STATION CONNECTED USERCODE
LOCAL HOST = USERL, REMOTE HOST

MY,
SERVER1

[ L]

NP b e an mn PO PR w A% o
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-=> <sycom job #> AXZ EX DISK/COPY SW9 13PR 9<etx>
DISK/COPY =<job #> 30J. PP=9, MP=9 TIME = 12:31:54.3

X DISK/COPY =<job #> ENTER SOURCE AND DESTINATION
DISK/COPY =<job #> ACCE?T.

==> <sycam job #> AXZ <disk/copy job #>AX (MY)/CODE TEST<etx>
DISK/COPY =<job #> ACCEPT.

==> <sycom job #> AXZ <«disk/copy job k>AX <etx>

"

DISK/COPY =<job #> E£0J. TIME 12:35:33.6

«=> <sycom job #> AX.DISCONNECT<etx>
STATION DISCONNECTED

==> <sycom job #> AX.FETCH TEST<etx>
FILE TEST START TRANSMISSION
FILE TEST RECEIVED
FILE TEST END TRANSYISSION

~=> <sycom job #> AX.BYE<etx>

AB808¥E: SYCOM (MY) LOGGED OFF at 12:36:11.8

Systematic SYCOM Shutdown
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When SYCOM is running as a self-sustaining entity (without the
SMCS)s the ".EQJ" command provides the means by which an orderly

shutdown can occur. Once this command has been entered, all
subsequent commands entered are rejected. An appropriate "close
message™ 1s sent to the other SYCIM after the completion of aill
in~process file transfers. SYCOM then sends a "disconnect
message™ to the Network Controller and goes to "end-of~jobt™. To
initiate an orderly shutdown of SYCOMr, the system operator aust
enter the following:

==> <sycom job #> AX.EQJ<etx>

The following message is displayed immediately on the User SPQ.

%L SYCOM =<job #> EQ0J INITIATED
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No further processing requests are accepted. Any file transfers
aueued to process are allowed to complete. At the point in time
" when there is no lLonger any SYCOM activitys SYCOM goes to "EOQOJ".
The standard MCP "E0J message™ is displayed for this action:

SYCOM =<job #> EO0J. TIME = 16:21:55.1

Hhen SYCOM is running in a sel f=sustaining environment and it is
necessary to shutdown the system "immediately™s then the ".3T0P"
command proviages this means for termination. Upon entry of this
commands, all in-process activity is aborted and all scheduled
events are purged. A "close message™ i5 then sent to the other
SYCOMs, a "disconnect message™ sent to the Network Controller, and
the program goes to "end=of-job”". The system operator enters the
following to initiate the immediate shutdown of SYCOM:

==> <sycom job #> AX.STOP<etx>
The following message is then displayed on the system SPO:
SYCOM =<job #> EQ0J. TIME = 15:21:55.1

When SYCOM is running in conjunction with the SMCSs the "570P"™
command entered to the SMCS in turn causes SYCOM to be terminated
automatically. When this occurs, the following message will be
displayed on the 5SPQ:

SYCOM =<job #> DEATH IN FAMILY. TIME 12:58:01.1

A note of importancet If there are any requests queued for
processings they are lost when SYCOM shuts down under these
CITCUESLAaNCesS. .
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Printing The TRACE File

The disk TRACE file can be printed with and option to the ™.LIST"

command . pPrHCHeVeErud-0—00-.50. £0.QL -5¥COM- -to stop - -processinyamw
~dn-proceXs reguests such as filg/tgansfers. This disadvantag an

be overcomne by printing the fi3le independently using the pAndard

system sofdpare utitity orogfanm, L. By following e below

procedures, ether the "cucsfent”™ or the‘sprevious" trgee file can

be printed as required.ff’ X\

Y

| / \
EX DMPALLFINOUAP.FILE INV 27PR 10<etx\\

OMPALL #A<hob #> BOJ. PP=10., ¥PZ10 ;}h§ = 10:33:31.4
2 DMPALL =djob #> ENTER SPER N
DMPAIAL =<job\#> ACCEPT.

A

Y

<deal}f§0b #> AX CORY DSj SYCOM/TRACE 132 Ek{;x> ﬂgﬁfﬂ,
jfi DMPALL =<job #XEHTER SPECS X\%#ﬂf”
/ DHPALL =<job #> BeTRpT. X
dapall job #> AX g‘tx> . Aﬁfﬁf \\\
DMPALL =<joa’#> E0J. TIMNB\ = 1o:3a:zg,ffﬂ N

rd

. p o
' o
The TRACE file cagl also be printed from»d terminal. The above

procedure can be/ffollowed but must ho&é@: » be adapted to the
type of terminal’ from which DMPAL;/}f exechted.

Because the disk trace file is maintained in two tevelss previous
(SYCOM/OLDTRACE) and current {(SYCOM/TRACE)» either of which can
be printed using the above procedure by supplying the appropriate
file name in the "COPY™ command string.

A e ams i A G SN e e M VEN G MR A AU G MW TS S Wt G B e TP G G N G om SR G G ER Re e
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Reactionary Hints and Pointers

During the course of SYCOM opz2rationss . there are a few unusuat
system "conditions" which could occur. In order for the system
operator to correctly respond to these conditions, there must be
sufficient information availadle. That information is provided
here in the form of provblem descriptions, "hints"™, "pointers™.
and responses to these conditions. ' ‘

A. When SYCOUM apoears to be "hung~up™s enter "<job #>WY™ at
the system SP0O. If the following message is displayed:

SYCOM =<job #> WAITING MAGNETIC TAPE <tape label>

then SYCOM has been automatically stopped waiting for
the required magnetic tape to become available; at which
Lime SYCUM operations witl automatically resune.

This condition is resolvad by the operator making a
scratch magnetic tape available to the system.

Shoutd the following message be displayed:

SMCS =<job #> WAITING QUEUE NOY FULL FOR HRITE

then SYCUM has been automatically stopped from "uriting”
any more messages into the Network Controllert's input
queue until it can successfully deliver at least ono
output message.

If this condition does not resolve itself after sonme
period of time (2 = 5 minutes)» the system must be
brought down wWith the MC? *"QC" command. (A syst2a2m
includes the SMCSs Network Controller, CANDE, and any
other program associated with the Network Controller.)

Or if the following message i1s diSplayed: after SYCOM
has been just executed:

SYCOM =<job #> EXECUTING

Then the problem Llies in the fact SYCOM is attemaoting to
establish a line connection to a remote systeme It widl
continue in this cycle until either the connection has

been established or the program DS*d. No input commands
are entertained during this initial establishment cycle.
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Be If the following message is displayed (by the MCP) on

C.

the system SPO during th2 initialization phase:
INSUFFICIENT DISK WHILE OPENING QUEUE-FILE "SYCOM™

It means that there is not sufficient space on disk to
open the "SYCOM/LINK.Q™ gueue. Affirmative action by the
system operator would be to make available a sufficient
amount of disk space Capproximately 2000 segments).

If the following message is displayed after the systenm
parameters have been entered and either file transfers
or virtual station connections are to be entertained:

¥t WARNING = NO "SYSTEMID™ ###

then to overcome this condition, the following procedure
must be carried out:

1) Enter the command ".STOP"™

2) Remove the "SYCIM/PARAMETERS" filte
"3) Restart SYCOM

4) Re-enter the system parameters as required
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TERMINAL PROCEDURES

- S w0 mw e we W W A g e emm wee e
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In this sub=-sections, basic terminal operating procedures are
provided in the form of examples. For a SYCOM oriented system
howevers terminals. may be owned by either SYCOM or the SMCS.
Because of these possibilities and the associated impolicationse
specific operating procedures are included for both "SYCOM
controlled®” and "SMCS controlled"” terminals.

TERMINAL FUNCTIONS

Terminal functions are those softuare features found in a TD820,
and/or TDEB30 type Video Display Terminal (VDT) devices. These
terminal features would included such things as? tab stopss
Ltower/upper cases» scrolling, 2tc.. These functions are fully
described in the Supervisory Message Control System (SMCS)
Software (perational Guide (see documentation reference)d.

TERMINAL OPERATIONS (SYCOM CONTROLLED)

M L GE R P AT R D N WV NS G PR TN AR AR AT GR G) GR G PR RS GV WS SP GS GH G WR S TS A GN WS W o

When a locat terminal is under the direct control of SYCOM», it is
also permanently "attached®™ to it. Therefores» a terminal user has
immediate access to SYCOM functions. A terminal can howevers, be
temporarily "attached™ to either SYCOH or the SMCS in a Server
Systems Thru Server System's SMCSs» the terminal can also be
"attached” to an appropriate interactive application program in
the Server System. The terminal user is not limited to just a
few SMCS commandsr, a user may invoke any command which the SMCS
has in its repertoire; Wwith the exception of those restricted to
input from the SP0. :

Exampte Interactive Terminal Session

Terminals at this point are attached to the User System®s SYCOM,

In order to utitize the SYCOM capabilities» a terminal user need

only enter the desired SYCOM commands. Among these SYCOM commands
are ".CONNECT™ and ".DISCONNECT™. These are used to gain access

to any appropriate interactive application prograan in the Server

Systeme. lhe examples which fotlow explore all possible terminal

connectians as detailed in "Message Path Assignments™.
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In the examples belowr terminal input is identified by the flag
fmw=>", Alt other Llines are reoly messages from the program to
which the terminal is currently inputting to. First some basic
local SYCOM commands are showne. ALl SYCOM commands are entered
directly as exampled below:

—-=> JHHAT (User SYCOM)
SYCOM ONLINE> IDLE
THIS STATION NOT CONNZCTED HebrbRGgpd——e
OCAL HOST = USERLes REMOTE HOST = SERVERL

==> JPUT DMPALL (User SYCOM)
FILE DMPALL START TRANSHISSION

“=> JWHAT (User SYCOM)
SYCOM ONLINE? 00 FILES QUEUED»?> SENDING DMPALLC47/85)
THIS STATION NOT CONNECTED WSEFCOHUE =7
LOCAL HOST = USER1» REMOTE HOST = SERVER1
FILE OMPALL END TRANSMISSION

-=> JCONNECT ‘ (Usar SYCOM)

CONNECT INITIATED
CONNECT COMPLETED

=-=3> <HWHAT (User 3YCOM)

SYCOM ONLINE; IDLE
THIS STATION CONNECTED WSEBREOUE = » >

LOCAL HOST = USERLe. REIMOTE HOST = SERVER!

-=> JOBS (Servar SMCS)

ACTIVE:
SERVER/NC =<job #> PP=15, MP=15
SMCS =<jobt &> PP=13, HP=14
SERVER/SYCOM =<job #> PP=12» MP=12
SCHEDULED:

BUTH SCHCDULES EMPTY.

MIX LIMIT=16

It is necessary that the terminal user be aWare of what "signal
character™ the Scrver System's SMCS is currently using. To find
out, the following command is ent2red to query that character:

==> SIGNAL " (Server SMCS)

CURRENT S1GNAL CHARACTER = $.
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Now the terminal user can "sign on"™ to an application program in
the Server Systen; and alternately enter commands to the Server
System's SMCS. A series of following interzctions exemolify this
concept: (The application program "SET/TABS™ used in the example
is assumed to "set"” specified tab stops in the us2r's termninal.)

==> SIGN ON SET/TABS (Server SMCS)

SIGNED ON TQ 'SET/TABS'»,» SIGNAL='S?

-=> 3$J0BS (Server SMCS)

ACTIVE:

SERVER/NC =<job #> PP=15, MP=15
SERVER/SYCOM =<job #> PP=12» MP=12
SET/TABS =<job #> PP=4, MP=4

SMCS =<job #> PP=13, ¥P=13
SCHEDULED:

BOGTH SCHEDULES EMPTY.

MIX LIMIT=16

- 10,20¢30,40,50,60,70 (Server AP)

{(tab stops are now set)
REMOTE FILE CLOSED BY 'SET/TABSY', STATION SIGNED OFF

==> EX DMPALL?FI OUTP.FILE INV 2 (Server SMCS)
DMPALL =<job %> BOJ. PP=9, MP=9 TIME = 11235:21.8
Z DMPALL =<job #> ENTER SPECS
DMPALL =<job #> ACCEPT.

==> <dmpall job #> AX COPY DSKLST SHCS/TRACE 120 9

X DMPALL =<job #> ENTER SPECS
DMPALL =<job #> ACCEPT.

-=> <dapall job #> AX
DMPALL =<job #> £0J. TIME = 11236:58.1
At the point in time when a user is finished entering commands to
SYCOM and Wwishes to terminate the sessions the following command
is entered; howevere the terminal is still "attached"™ to SYCOM.
~=> LDISCONNECT (User SYCOM)

STATION DISCONNECTED
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TERMINAL OPEQATIONS (SMCS CONTROLLED)

Hhen a terminal is permanentty attached tos, and owned by, the
SMCS» the terminal user must gain access to SYCOM functions thru
the use of explicit SHCS commands. These commands are exampled
below. By gaining access to SYCOM» the SMCS will temporarily
"attach™ the requesting terminal to SYCOM for the duration of a
session. Howeverr, a terminal user is not limited to just a few
SHCS commandss a user may invoke any command which tha SMCS has
in its repertoires with the excepntion of those restricted to
input from the SPO.

Example Interactive Terminal Session

The terminal at this point is attached to the User System's SMCS.
In order to gain access to those nifty SYCOM capabilitiesr the

terminal user must make use of tha SMCS "SIGN ON"™ and "SIGN OFF“™
commands. The sample session which followss» shows the terminal
user just how easy it is to "get on" and "get off™ SYCOM: (input
from the terminal 1is identified by the flag. "==>".)

-=> SIGN ON SYCuM (User SHMCS)

SIGNED ON TO *SYCOM'» SIGNAL=®!

Hhen the "signed=on" message 1S returned to the terminals that
terminal is then attached to S5YCOM. Therefore, SYCOM commands
are entered directly as exampled below:

-=> LRHAT : (User SYCOMW)
- ‘

SYCOM ONLINE? IDLE

THIS STATION NOT CONNECTED beoEREOUE=r 1
LOCAL HOST = USERLs, REMUTE HOST = SERVER1 1

- UT OMPALL : (User SYCOM)
FILE DMPALL START TRANSMISSION
==> +KWHAT . (Usar: SYCOM)

™t -,
SYCOM ONULINE? 00 FILES QUEUEDs SENDING DMPALL(A47/85)

THIS STATION NOT UONN CTED UnBotoReeBrBebouimommpe 1
LOCAL HOSTY = USERLl». RCMOTE HOST = SERVERI

FILE DMPALL END TRANSMISSION ' .

[ ——
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==> CONNECT (User SYCOM)

CONNECT INITIATED
CONNECT COMPLETED

==> LHHAT: (User SYCOM)
SYCOM ONLINE? IDLE
THIS STATION CONNECTED USERGOOE~TmyT
LOCAL HOST = USERLl, RCMOTE HOST = SERVER!
=-=> *REPORT > (User SN
>D1 (SP0O) : SIGNED ON TO YSYCOM!
1 STATION REPORTED AT 11:42.5 08r722/78
-=> J0BS : (Server 54CS)
ACTIVE:
SERVER/NC =<job #> PP=15, MP=15
SMCS =<job #> PP=13, MP=14
SERVER/SYCOM =<jobh #> PP=12, MP=12
SCHEDULED:
BOTH SCHEDULES EMPTY.
MIX LIMIT=16
It is necessary that the SMCS in a Server System have a ™signal
character™ that is different than that of the SMCS in the User
System. To ensure thiss, the following command is entered to
query that signal character: (If it “"is not" differents, then
change 1t; "SIGNAL #£".)
==> SIGNAL (Serva2r SMCS)

CURRENTY SIGNAL CHARACTER = $.

Now the terminal user can "sign on"™ to an application program in
the Server System; and alternately enter commands to the Server

System*'s SMCS. A series of following interactions exemptify this
concept:s (The apptlication program "SET/TABS™ used in the example
is assumed to "set"™ specified tab stops in the user's terainal.)

=-=> SIGN ON SET/TABS _ (Server SMCS)

SIGNED ON TO °*SET/TABS'» SIGNAL = %,

v—-—
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~=> $J085 (Server SMCS)
ACTIVE:

SERVER/NC =<job #> PP=15, MP=15
SERVER/SYCOM =<job #> PP=12, MP=12
SET/TABS =<job #> PP=4, MP=4

 SMCS =<job #> PP=13, HP=13
SCHEDULED:

BOGTH SCHEDULES EMPTY.
MIX LIMIT=16

~=> *REPORT > (User SMCS)

D1 (SP0) = SIGNED ON TO *SYCOM®
1 STATION REPORTED AV 11:44.2 08/22/78

=o> 10+205,30,40,50,60,70 ' ' (Server AP)

(tab stops are nod set) ‘
REMOTE FILE CLOSE) BY f*SET/T7TABS'», STATION SIGNED OFF

=-=> .DEJUG (User SYCOM)
DEBUG OFF
==> JDISCONNECT (User SYCOM

STATION DISCONNMECTED

At the point in time when a user is finished entering commands to
SYCOM and wishes to terminate the sessions, the following command
is entered: (This is a SMCS comamand.)

- *STIGN OFF ’ (Us2r SMCS)
The response from the SMCS will be as follows:
DETACHED FROM ¢SYCOM?

At this points the terminal has bzen "detached®™ from SYCOM and is
noWw "re-attached™ to the SHCS. : )
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SECTION V

GENERATING THE NETWORK CONTROLLERS
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GENERAL
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This section is provided as a user oriented guideline to the
generation of a Network Controlter for the SYCOM system. The
controller is generated by the Network Definition Languag2 (NDL)
compiler using a prepared set of NDL specifications. The systen
user is required to determine these NJL specifications according
‘to the system configuration and environment under which the
Netuork Controller is to function.

The following guidelines are offered for a target system that is
to provide the full range of SYCOM services; including terminals.
They are intended to aid the user in generating a Network
Controller with correct functional attributes. For a complete
description of the NOL specifications and defiritionss refer to
the "Network Definition lLanguage reference manual”™ (associated
documentation).

DETERMINING THE SPECIFICATIONS

e m s am w G e e e e e M G S e e TR e e e s e Sen et e -
Pl P g e S S T R

The following sample Network Controtler NDL specifications are
presented in a sequence similar to that of the NOL reference
manual. This allows the user a logical refercence for evaluating
the sample NDL specifications for application to the installation
requirements. They identify suggazsted parameters which produce
an operational Network Controller program for the SYCOM system
configuration as specified.
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OPERATIONAL PROCEDUKRES
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The following procedures provide the methods by which the user
prepares the input to the NDL compilation processs generates a
Network Controllers and induces modifications 1nto the resident
NOL compilers if required.

Preparation of Input

The NDL "source™ input file can be prepared in the form of either
a card file or a NDOL type disk file. The disk file could be
created and maintained using CANDE or another text editor of
similar capabilities.

The "Sample NDL Parameters File"™ is furnished for the purpose of

creating this file with the most amount of accuracy in the least

amount of time. Any adjustments to this source file for numper of
lines» terminals, and other such attributes is the responsibility
of the user uwhich is attuned to the system configuration and its

operational environment.

Compilation Process

WO Am an SN e L WR GRS R W B e e W

Prior to initiating the NDL compilation processr, the user should
ensure the presence of a "2.0 NDL/LIBRARY™ file on diske. of a
11703778 or later vintage). Thens there are several methods by
which the NOU compilation (generative) process can be invokede.
Following are two of these methods:

1« Card Input:

Following is a primitive example of a NDL source card
input deck: (The <I> in the example below represents an
“"invalid™ character as required by the MCP.)

<I> CO USER/NC NDL LI
<I> DATA CARDS

NOL source images
NDL library calts

<I> END
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2. Disk Input:

This method is used to initiate a NDL compiler process
when the source input file resides on disk. Enter the
following. MCP command using the system SPO:

==> CO0 USER/NC NDL LIFI CARDS NAM USERNC/SOURCE DSK DEF

from this point on» the compilation proca2dures are the same. When
the MCP executes the NDL compilers a normal "BOJ" message is
displayed. Upon successful completion of the compile», the normal
"EQJ" message is displayed. Howevers if an error message such as
the one below is disolayed:

NDL : USER/NC =<job #> ==EVALUATION/PROGRAM POINTER STACK
OVCRFLOW DS OR DP

Then the "NDL Conpiler™ must be modified to increase its "name/
value stack™ size.

Print The USER/NCNIF File

Once the conmpilation/generation of the Network Controller is
completer, it is suggested that the *"Network Information File™ be
printed. This is accomplished by executing the following progran;
and providing the correct file name (if different than the one
suggested):

==> EX NIF/ANALYZER? FI NIF NAM JSER/NCNIf<etx>

NIF/ANALYZER =<job #> d0J. PR=4& TIME = 11:05:27.1
NIF/ANALYZER =<job #> EO0J. TIME = 11307212.9
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SAMPLE NDL SOURCE FILE C(LOCAL USER SYSTEM)
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Following is a sample NDL source file to be used as input to the
NDL compiler for the generation of a Network Controller oriented
to a User Systeme« This example provides a Network Controller
which services a local site of 3 terminals, 2 virtual terminals,
and 2 inter~system connection. The user must tailor this sample
Network Controller specifications to the needs and desires of the
installation (e.q.» more/less terminals, more/less virtual
terminal positionss, etc).

This sample NDL input file is comdrised of both NDL statements

. and parameter specifications. The resulting Network Controtter
will provide the correct functional attributes nacessary for the
operation of the SYCOM system;s in testing mode.

$ CONTROL
$ LIBINFQ
$ NSSIZE 20 Z number of entries; for I0LOG
$ VSSIZE 150000 Z number of bits; for I0LIG
z:::::::::::::::::::::::::::::::::::::====:=====:===:==========:z
2 4
% Declaration Section %
% : b4
z::: ==::::.===:::===:::::::::====:===:====:=:=:=:==::=::====:===:===z
DECLARATION:

NIF = "USERT/"NCNIF"™. i 2 NIF file names user option

MAX FILES = 16.

MAX BUFFERS = 2.

MAX MESSAGES = 20.
$ LIBRARY SYCOMDECL
z:::=========::“.=S:=:::==:::::::::::::: zTRs=s= ::::::::::::::::::::z
% %
% Requests and Controls 4
% b4
z:::::::::::::::::::::::::::::z::::::::::::::: ::3:::::::::::::::::%

LIBRARY SYCOMRERQ

LIBRARY CANDEPOLTD ) Lk x

LIBRARY CANDEFSLTD Ak

LIBRARY SYCOMCTL
LIORARY CANDETDCTL e«

A A A tn 08



STATION DEFAULTY SYCOMDEF: : .
FREQUENCY = 250, 250. 4 MCS Controller capability??
MYUSE = INPUT., OQUTPUT.

TERMINAL = SYCOMTERMINAL.
RETRY = 25.

STATION DEFAULT TDBDF: La*
FREQUENCY = 249, 249. : Z«*% Non-Remotc SPO
MYUSE = INPUT» QUTPUT. Lk x
TERHINAL = TDB24. Zew
RETRY = 4. R
z-----.—--—-------—---.--- ----- - e e - WO AR em eE W M A S W B D N N3 WA UL AR N G2 P A M e S R e T W e a
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z:::::::::===:===:==========::=::= ::::‘:::3::::::::::::::::::::::x
% p 4
% Network Configuration b4
4 4
x:::::::::::—'::‘.::=====:================ =====:===:================z
z:::::::::::::::::::::::::::::’-‘-:======:‘. =:====:====:=========‘-‘====z
2 X
2 Terminal Section 4
y 4 4
z:_.:: PR T S S S R S S S TS S ST SIS TS TSI TSI TSI ESDETmTsoNEmRzZ==== :z
TERMINAL DEFAULT SYCOMDEFAULT: :

REQUEST = SYCOMREQ:RECEIVE, SYCOMREQ:TRANSMIT.

TRANSMISSION = 1.

ADDRESS = 2. Z Number of polling address characters

BUFFERSIZE = 3840, X 2 x 1920 bytes :

TYPE =-#kza,' Z Required for virtual terminal msg's
TERMINAL SYCOMTERMINAL:

DEFAULT = SYCOMDEFAULT.,
TERMINAL DEFAULTY TDFLT: - Lex

REQUEST = CANDEPOLTD:RECEIVE» X&w

CANDEFSLTD:TRANSMIT 4 %xx

TRANSMISSION = 0Ow A

ADDRESS = 2. Lxx

TYPE = =47, Lex

BUFFERSIZE = 2250. Lew
TERMINAL TD824: ‘ L

DEFAULT = TOFLT. Lax
=TI ST ST SIS S SRS S SIS SIS SSSSSSSSSISNITSI@IZSI=Sesxsy
X 4
b4 Station Section X
X A
z:::::.‘::::::==='—".‘—"=======:::::::::::::::::::::::::: ==‘-‘====:======z

b4
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STATICN CONTROLST1:
DEFAULT = SYCOMDEF.
ADDRESS = "00".

STATION 5P0S5T2: .
DEFAULY = SYCOMDEF.
ADDRESS = "01".

STATION CARDSY3:
DEFAULT = SYCOMDEF.
ADDRESS = "02".

STATION PRINTERSTA:
DEFAULT = SYCOMDEF.
ADDRESS = "Q3".

STATION FILESTS:
DEFAULT = SYCOMDEF.
ADDRESS = "04™.

EL B I B L I L IR LI B R S S K I B B L R

(Revision "av™)

R e D T e ~————- mmemcem—eey

STATION USERTL1:
DEFAULT = SYCOMDEF.

ADDRESS = "Aa"» T"aAv.

STATION USERT2:
DEFAULY = SYCOMDEF.

ADDRESS = "fa™», "aP".

IR

z- ----- I e - - G m2 e N W W @S W ee u---------—-n---n--nu-—-—--——-----—--z

STATION D1
DEFAULT
ADDRESS

TD&DF.
"D1".

FREQUENCY = 249+, 250.

STATION D2:
DEFAULT
ADDRESS

TDBOF.
"D2".

FREQUENCY = 249, 250.

STATION D3:
DEFAULT
ADORESS

TD080F.
"n3iv.

FREQUENCY = 249, 250.

Lx«
Lx*x
Xux
Law
Z % *
L x
L x %
Lew
Lax
Lrk
Lx*

L rw

Lk &
L&
L &
Lax

Lsn 001 |
{
i
1
tsn 002 1
i
{ Must be grouped.
( ,
tsn )03 > e==mcmcccccance=-
l
1 Don't have to be
1 first stations
tsn 004 1} defined.
i
1
|
Lsn 005 1t
L]
L
Lsn 006 +* Virtual terminal
(SPO/terminals)
Lsn 007 +* Virtual Terminal
(Program)
itsn 008 1
{
!
Remote SPO
!
lsn 009 1
> Local terminal
« { :
Reamote SPO |
!
{sn 010 !
FI
{
Remote SPO |

- e e wnm e
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z:::::::::::::::::====:=:=======::::::::::::::::::=:::=====::::::z
X 4
b4 Line Section 4
Z 4
z==========================:===:::::::::ﬂﬂ::::::::=========:====z
LINE DIRECTOL:
CONTROL = SYCOMCTL.
STATION = CONTROLST1, SPOST2s CARDST 3, PRINTERST G4, FILESTS,
USERT1» USERTZ.
ACDRESS = 1:0:6. % (lines adapters ports system)
LINE DEFAULT LINEDFLT: 1ex
CONTROL = CANDETOCTL. L x
AUTOPOLL = 1S5. Z*+x S x max stations/tines
LINE MULTIOA4: Xe+x adapter &~
DEFAULT = LINEDFLT. AR
SYATION = D1» D2» D3. XKk
ADDRESS = 1:024, - Yx#« {(lines» adapters port; system)
e DL DL L L LD m———-- memememesmecdsdecccsccccaneracananaa)
FILE LINKS ¥ for SYCOM
FAMILY = CONTROLST1,» SPOST2» CARDST3» PRINTERST4s FILESTSs
USERT1. % rsn's 001, 002, 003, Q04
b4 005+ 006
FILE RFUSER: ¥ For program-to—-program I/0.
FAMILY = USERT2. Z rsn 001
FILE TERMINALS: Xxx This file is named "TERMINALS"™
_ %¥*x%x  when SYCOM is run without the
Yx« SMCS. It must be named
Zxx T"MCSREMOTE®™ when SYCOM is run
Lx« subordinate to the SMCS..
FAMILY = D1» D2, D3 txx rsn's 001» 002, 003
L L L L P e e R LR LR L LI L e L L LT E TS
FINI.

Source configuration notes:

W e W e mw o we W i We e W e e e e me e e en e we e ek e

If the User System does not have "local terminals™ then atl lines
in the above example with comments indicated with "Z««™ can be
omitted from the source file.



SYCOM Softuware QOperational Guide 30 Nov 1978
Company Confidential ===== Santa 3arbara Plant Page = 139

Section V Generating the Network Controllers (Revision "a")

SAMPLE NDL SDURCE FILE (REMOTE SERVER SYSTEM)

e W W TR Gt S W A e e W S e MM W e R W e W WS G . G em A m G e e W G eN wm W e
R iR R R R R TR R

Following is a sample NDL source file to be used as input to the
NOL compiler for the generation of a Network Controller oriented
to a Server System. This example provides a Network Controller
which services one remote site of no terminalss, an inter~systen
connections, and a SMCS. The user must tailor these sample test
Network Controller specifications to the needs and desires of the
installation (e.ge» locatl terminals», more/less virtual terminal
positionses etc). :

This sample NDL input file is comdprised of both NDL statements
and parameter specifications. The resulting Network Controtler
will provide the correct functional attributes necessary for the
operation of the SYCOM systems in a test modee ‘

$ CONTROL

$§ LIBINFO

$ NSSIZE 20 Z number of entries; for I0LOG

¢ VSSIZE 150000 ‘ Z number of bitss for I0LOG
1:::==:============:============:."==================:============Z
Z Z
Z Declaration Section 4
Z p 4
x::::::::::::::::::::::::::: =========:===========:======::======z

DECLARATIQON:
- NIF = ®“SERVER"/"NCNIF™. L NIF file name; user option
MAX FILES = 16.

MAX BUFFERS = 2.
MAX MESSAGES = 20.

$ LIBRARY SYCOMDECL

z::::::::‘::::::2:“.:::2:::::::::::::::::‘.:::::: =====:================z
% r4
4 Requests and Controls 4
Z ) 4
TS ST S SN ES S TSNS IS RS SRR ISR IISSSEISZSISToIsTZaszss====Y

$ LIBRARY SYCOMREQ
$ LIBRARY SYCOMCTL
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z:::==========‘=========:===============:======================= :z
4 _ y
X Terminal Section b4
4 4
z::::::=:======:=======================:===:======:===‘==========z

TERMINAL DEFAULT SYCOMDEFAULT: '
REQUEST = SYCOMREQ:RECEIVE», SYCOMREQ:TRANSMIT.
TRANSMISSION = 1.

ADDRESS = 2. : 2 Numb2r of polling address characters
BUFFERSIZE = 3840. 2 2 x 1920 bytes
TYPE = 44. L2 Required for virtual terminal msg's

TERMINAL SYCOMTERMINAL:
DEFAULT = SYCOMDEFAULT.

STATION DEFAULT SYCOMDEF?:
FREQUENCY = 250, 250. %Z MCS Controller capability??
MYUSE = INPUT, OUTPUT.
TERMINAL = SYCOMTERMINAL.
RETRY = 25.

z—-u-----o-—---m--—---u-----—---'-- -----—-------—----nﬂn-‘-------z

Lsn 002

STATION CONTROLST1: tsn 001 |
DEFAULT = SYCOMDEF . {
ADDRESS = "00". i

I

STATION SPOST2: 1

i
i
{

DEFAULT = SYCOMDEF .
ACORESS = "04".

PO P X DT AT AT P PR N PSR P MNP N e MR

DEFAULT = SYCOMDEF.
ADDRESS = "Q1". Must be groupede.
STATION CARDST3: isn 003 > <==rscccccncwcnccs
DEFAULT = SYCOMDEF. 1
ADDRESS = "02". { Don't have to be
B | first stations
STATION PRINTERSTA: isn 004 1 definede.
DEFAULT = SYCOMDEF . : i
ADDRESS = "(03". ]
|
STATION FILESTS: tsn GO5 1
1
1

z-d----——-n‘------o---n.-u-----n--uu-—u--—u u---——-----u—-------——-—z
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STATIUN SERVERTL:
DEFAULT = SYCOMDEF.

isn 006 « Virtual terminal
(S5P0/terminals)

X
X
ADDRESS = "aA"» TAa™. X
A
STATIGN SERVERTZ: % isn 007 * Virtual terminal
DEFAULT = SYCOMDEF. 1 (Program)
ADDRESS = "aP", "Pa". Z :
4
e T e P P I P R P E RS L R R R P R T 04
Y4 ) 4
2 Line Section 4
Z r4
z::::::::===:=====================:================:::::::::::::=z

LINE DIRECTO1l:
CONTROL = SYCOMCTL.

STATION CONTROLST1, SPOST2, CARDST3», PRINTERSTGLs, FILESTS,
SERVERTL, SERVERTZ.
ADDRESS = 1:0:%0. X (liner, adapters, ports system option)
z—---_l--- ------ WD e O DR W AR G D YR SR W AN SNV AR A G S WL SN AR YRGS G AR MR N e -------‘~-----------z
FILE LINK X for SYCOM

FAMILY = CONTROLST1l» SPOST2» CARDST3» PRINTERST4s FILESTS.
Z r¢sn's 001+ 002, 003, 00G4» QOS5

FILE RFSERVER:
FAMILY = SERVERTZ.

for program=to=program /0.
rsn 001

Note: There is only 1 device
defined here because the
sample test progras is a
single user program.

PPN e

FILE MCSREMOTE:
FAMILY = SERVERT1.

This file is used for the
virtual terminals assigned
to Server System's SMCS.
rsn 001

LA B &

FINI.

Source configuration notes:

R g R ]
b e~ = S S L . L

The Network Controller source fil2 for a Server System "With
Ltocal terminals™ is configured by appropriately adding tha NDL
statements identified in the User System example Wwith "Z««" 33
corments.
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APPENDIX A: ERROR MESSAGES

DESCRIPTION

During command processing various errors may occur; the response
error messages and their meanings are shown below. There are six
classes of these error messages:

« Command Error Messages

« Command Inférmational Messages

« System Parameter Error Messages

e System Error Messages

« System Condition Messages

e OSystem Fatal Messages

The following error message groups describe all messages that may
be displayed in each of the above identified message classes:
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Command Error Messages

The following error messages are disblayed_as the result of the
improper use of SYCOM commands. 3iJeneratlys an error can occur
for one of two reasons; they are:?

1. Invalid command syntax

2.  Invalid parameter data
Although the reason for each error message is recognizables, there
has been no attempt to group the messages into one of the two
categories. The following command error messages are howevers,

grouped alphabetically, by commands, to make locating easier for
the usera.

COMMAND MESSAGE REASON

UNRECOGNIZED COMMAND "<token>"

This simply means that the last SYCOM command entered
was not a valid command.

RES2===

THERE IS NO *PUTY IN PROGRESS TO ABORT
An ABORT command was entered with a specified option of
of "PUT" and no file is being transmitted at this time.
THERE IS NO *FETCH' IN PROGRESS TO ABORT
An ABORT command was entered with a specified option of
of "FETCH" and no file is being receiv2d at this time.
UNRECOGNIZED OBJECY OF "ABORT™ *"<token>"

The command was entéred Wwith an option keyword which
was neither "PUTY or "FETCH™. Try agdiN...
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Command Error Messages (continued)

D AR WD G e % ol SN S WS AN NN GD S AR S NN OB R SN TN AR GBS USSR W D W G e

COMMAND MESSAGE REASON

N ST S S MR D R R D WU AR N WS S AN N SR WD D T N T) SR G A S N SR JP S SRS RP BE NN D OB D (N N G G SR SO R S G GD W R W W AR D D e UGB VR R W e e

- - -
=k~

This command cannot cause an error message.

o

W
i oo

UNRECOGNIZED COMMAND "CL <token>"

The .CL command was entared either without an option
or the option was found to be invalid.

«CONNECT ¢

- o v e w2 me

=EEREISIsS==Es=

"CONNECT FATLED™: VIRTUAL TERMINAL TABLE FULL

This message displayed indicates that all allocated
"virtual terminal™ positions are currently in use. The

terminal user must try again at a later time.

—— o o
p—— =

INVALID USERCODE SYNTAX

The "=" equal sign deliaiter is missing between the
keywmord "USER™ and the assumsed usercode character

string.

CAN'T SPECIFY USERCOOE TWICE

The "usercode™ entered s already logged=~on to SYCOM,
therefores a second uscer With the same identifier is
not permitted. -
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Command Error Messages (continued)

G A Ge A ER A B N GO U G R R R N SR Y WS G TR W T AN D SN D N OGN W G AR WS W

COMMAND MESSAGE REASON

~COPY (continued):

A e D s S Ak e W - —

bR i s B

INVALID USERCODE NAWME™
The "usercode™ entered was rejected because it contains
non=alphabetic characters.

USERCODE MAY NOT HAVE MORE THAN 17 CHARACTERS

The tength of the "usercode™ entered exceeded a maximunm
aliowable length of 17 zharacters.

INVALID PASSWORD SYNTAX

The "=" equal sign delimiter is missing from between
the keyword "PASSWORD™ and the assumed password
character string.

CAN'T SPECIFY PASSWORD TWICE

The "password™ entered has already been'specified by
another user; it Wwas rejected for this reason.

INVALID PASSWORD NeAMe

The "password™ entered Wwas rejected because it contains
non=~atphabetic characters.

PASSWORD MAY NOT HAVE MORE THAN 17 CHARACTERS

The length of the "password®™ entered exceeded a maximum
allowable Llength of 17 characterse.

INVALID FILE ATTRIBUTE: <tok2n>

The command syntax expected a keyword of "US"™, “USER",
or “PASSWORD®" which was not located. Howevers, what uas
entered 15 displayed in the message as “"token".
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Command Error HMessaqges (continued)

COMMAND MESSAGE - REASON

T A M N U R AU D G S D AU KN UP ORGP ER VR R T D AT G0 SR N S S G G W WP R D g T NS AR SR MR B N TR WS WD A O OY NN SU R TR TR SR O O R e e A e

+COPY (continued):s

e
—_— e T RSN I EERET RS

INVALID FILE ATTRIBUTE DELIMITER: <token>

The "COPY"™ syntax requires a comma "»% between the
attribute "<usercode>%" and the keyword "PASSHWORD".

INVALID TERMINATION OF FILE ATTRIBUTE LIST: <token>

The command syntax calls for the "usercode-password™ to
be delimited by a ™)" close paren which was not located
in the command string. The character (or characters)
that was found is displayed in the error message.

FILE NAME MISSING

" The command syntax requires a "file name™ specified
that is the subject of the file transfer? it was not
given or was not recognized.

KIND DEFINED TWICE

The "KIND™ option keyword has been previously specified
in the command stringe. ‘

MM "

The
betuwee
which as ™m ng

mmand syntax

ires a "=" equal sigg,d@f???:;}
and the Kiﬂi«”“ ion keywords

INVALID KIND ATTRIGUTE

The kind ontion keyvword was not “PACK"», “PETAPE",
"TAPE"™, "TAPE7", or “TAPE9" uwhich makes what was
entered invalid. .
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Command Error Messages (continued)

W S D MR MR WY R N W MR W es ue W LR X R R R R

COMMAND MESSAGE REASON

T SR Y ST R T W Sm NS P G ER N R R W G WD R Y W W GS D OB W P NS W G G AP SR o SR W Er R R WP e WS A WD e S O R G P L R Y AN EE G W e W W OB e

«COPY (continued):

A W v n g st o e
ErER S SRS ST RE s

HOST ATTRIBUTE DEFINED TWICE

The "HOST=<host~name>" attributes were specified twicee.

MI‘SS\T’?{ "= AFTER
The Rgquire al sign de;}ﬂf;::ﬂ;;ed bet;;ﬁﬂ’lhe
keywor ST™ and th 'Oj;/;ﬁ stem namenalifp s5sing.

INVALID HOST NAME

ATTRIBUTE

The host system name entered was rejected because it
contained non-alphabetic characters.

HOST NAME HAS MORE THAN 17 CHARACTERS

When a host system name is entered with more than 17
characters (maximum allowable), it will be rejected.

UNRECOGNIZABLE VOLUME AfTRIBJTE "<token>"

This message is somewhat mistleading in that it is only
an indication that a keyword of "KIND™ or "HOST"™ was
expected and nof found.

MISSING "»*" BETWEEN VOLUME ATTRIBUTES

An attribute separator character of "," is required by
the command syntax to indicate the end 2f the attribute
"KIND™ and its associated option keyuord. It i5 not
there and it is wantede.
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Command Error Messages (continued)

AR S ED R m A P T B AR ML D Ge G T D BN G SN G OGN AR e SR S WS W B

COMMAND MESSAGE REASON

5 O S W GV T W A SR WS NP R T AP W GG SR R G ms D O WS W W GR GA GR RSP AR W NP R SN N N G TR WY GP R GBS R O Gt OE M SR R S Gh N G O S O e OB S W e

+COPY (continued):

Yt o R A et g e oum e
e

MO VCLUME ATTRIBUTES DEFINED

Neither the "KIND"™ or the "HOST"™ keyword attributes
Wwere specified in the command string and "HOST™ is
required as a minimum.

VOLUME HAS MORE THAN 17 CHARACTERS

The "volume name"™ (or pack=id) entered exceeded the

maximum allowable length of 17 characters. This message
could relate to eithner "volume=1" or "volume=2%" names.

DESTINATION HOST NOT ONLINE

The Destination Host Name specified in the COPY command
string is not 2 "local" or "remote™ system identifier.

Therefore,» the request cannot be accepted as 1i5.

INVALID DESTINATION HOST NAME "<token>"

The "destination”™ system name specitied is not the same
as the "local"” system name. Therefore, because the name
is not knoWwn to SYCOM, it cannot process the ragquest.

SOURCE HOST "<system=id>"™ NOU DEFINED OR REMOTE HOST
nesystem=id>" NOT ONLINE .

This message can be disolayed for any one of several

reasons; they are: 1) the system identifier specified
as "source host®™ is neither the "lLocal™ system or the

current "remote™ systeme 2) the required syntactical

keyword "FROM™ is missings 3) SYCOM is not connected

to the source host specifieds or 4) required parens
are is missing.
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Command Error Messages (continued)

WD P SN SN PN 56 S ES YW GR A WS N SO W G YH GR IR SR ORGP AP W UM R GR SR W GT Gu WS W

COMMAND MESSAGE  REASON

«COPY (continued):

-  ove e m e e T W e e Gt Am o e wn
PPt P~

INVALID SOURCE HOST NAME "<token>"

The system identifier specified as a "source host” does
not match the "local™ system name, the "remote”™ system
name» and is not tlanks. The request is not processede.

CANNOT FETCH WHEN REMOTE SYCOM OFFLINE
This message is indication that an inter=system line

connection does not presently exist and the "FETCH"
request cannot be accommodated.

SOURCE AND HOST NAMES MAY NOT BE DEFINED IN A FETCH

v )

Use of the shorthand version (FETCH) of the COPY
command implies the source and destination systems,
therefores, they cannot be specified.

FILE <file name> IN USE AT DESTINAVION--PUT ABORTED

This message i1s displavyed when SYCOM is attempting to
*send™ a file to the otner system and the specified
file is currently in use2 on that system.

FILE <file name> IN USE AT DESTINATION~~FETCH ABORTED
The file in question has peen received and uwhen closing
it (which removes existing named file)s finds that the
file to be repltaced is in use. The FEVTCH is aborted.
FILE <file name> NOT FOUND
The object file for a PUT file transfer was not found

in the disk directory (disk?) or was not ontine (tape or
disk pack)d. :
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Command Error Messages (continued)

COMMAND MESSAGE REASON

CH S AN SV G GP WO 4N DR SR UR P T P GP TE MY W OGN U WN G GF SN SR D SN R WD SR G MM SD AN N YD D G T WD (B S WY P SN S S S YR Y WGP G SO OB DY G G G SR A D W W

«COPY (continued):

- . - s v W  at w m  —— —
E—— R e P )

FILE <file name> LOCKED

The object file for a PJT file transfer was found to be
"lpcked“ in the disk directory (disk).

FILE <file name> FILE TYPE CANNOT BE TRANSMITTED

The disk file specified for the file transfer is not
one of the file type2s uwhich SYCOM can transfer. (No
code tiles disk=tape or tape=diskr only data fites.)

FILE <file name> SOURCE OR DESTINATION FILE NAME MISSING

This message indicates that a subject file name was
missing from the comamand str ing which was entered as
either a "COPY™s "PUT", or "FETCH™ from another system.

FILE <file name> SOURCE OR DcSTINATION FILE NAME INVALID

The specified file name was found to contain characters
other than those which are considered valid for a file
identifiers; ors a multi-file identifier was indicated
(/") put was not incluaged.

FILE <file name> FILE NAME WAS TDENTIFIED WITH MORE THAN 10
CHARACTERS

The name of the file to be transmitted was found to
contain an identifier in excess of 10 characterse. Its
the maximum allowable.

PACK OR USERCODE NOT FOUND==PUT ABURTED

This message would occur when SYCOM was attempting to
setup for a disk (or pack) file to be received and the
destinaction "disk pack™ was not found to be online.
After the messaye is displayed the transfer is aborted.
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Command Error Messages (continued)

S a R G WA R WS AP P WD W SN GA R SE SR SR ST AP W G WE G W WD B GE AR D O W e W W

COMMAND MESSAGE REASON

O O D NP W WD R AN W G A SR P Al o Y S T S NN U OR AP U M WS AR SR SR U OP S D G G D We OGN B W WS MBS W SR S S G M D P SR O G S D GRS SR AW W W e

«COPY (continued):

W e At - —

TS SE I R S ETEs =T =

FILE <file name> ALREADY EXISTS AT DESTINATION = PUT ABORTED

When SYCOM is setting up to "receive®™ a disk (or pack)
file, it checks to disk directory. If the specified

file already exists» this message is displayed and the
transfer is aborted.

FILE <file name> RECORDSSIZE T0D BIG. > 1950

The record size for theé disk or tape file specified is
too large for SYCOM to transfer/with the present
"Record Size™ setting. Thexfite cannot be transferrede.

FILE <file name> YOO MANY RECZCORDS (»99999)

The disk (or pack) file specified for the file transfer
contains an excessive number of recordss outside SYCOM
timitations. The file cannot be transferred.

FILE FAMILY NOT ALLOWED

As suspecteds, in the specified file names» an equal sign
("=") was found which rapresented either a "pack=id",
"nulti-file=~id"» or "fitle~1d". This is illtegals the
file named must be speci fic.

«DEBUG:

- - -

ERROR - ™ON" OR “OFF™ EXPECTED

The option keyword entered with the DEBUG command is
not valid. Please try again.
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Command Error Messages (continued)

COMMAND MESSAGE REASON

+DISCONNECT:

- a0
m—ERSSERESE==

This command does not cause an error message to te returned

but does display an Informational type message under certain
circumstances’s see "Command Informational Messages®” in this

section. -

- — un . -

STOP OR HAIT IN PROGRESS

This means that a ".WAII™ command has been entered and
SYCOM is responding to this request; the ".£0J" command
is ignored.

<FETCH:

CANNOT FETCH WHEN REMOTE SYCOM OFFLINE

This message i1s indication that an inter-system line
connection does not presently exist and the "FETCH"
request cannot pbe acconmodated.

SOURCE AND HOST NAMES MAY NOT BE DEFINED IN A FETCH

Use of the shorthand version (FETCH) of the COPY
cormand implies the source and destination systems»
therefores, they cannot je specified.

FILE <file name> IN USE AT DESTINATION--FETCH ABORTED

The file in question was received and when attempting
to close it (which removes any existing file copy)s
"finds that the file to Je replaced s currently in use.
The FETCH is aborted and the received file is lost? it
must be requested ayaine.
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Command Error Messages (continued)

COMMAND MESSAGE REASON

W AP MR A N ) SN SN S MR AR G N WS R T ) UT G O R D AR W A OGS W T A SR R SR SR R R D T G e S G U6 S W U D R D WD R D D AN N AR G SRR S W e as e

UNRECOGNIZED OPERAND "<token>™

This simply means that an incorrect or misspelled
option keyword was entered? and rejected.

<OFFLINE:

- . o —— -
_===Fs=s==

STOP DR WAITYT IN PROGRESS

This message indicates that SYCOM is in the process of
servicing a ".AAIT™ command which in effect produces an
"offline™ conditions the ".O0FFLINE"™ command is ignored.

«ONLINE

RS ESs

This command does not cause an error message.

INVALID PHONE NO

This message is returned when the phone number entered
contains alphabetic characters.

PHONE NUMBER TOO LONG

This message 1s returned when the phone number entered
contains more than 20 digits (including hyphens).
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Comamand Error Messages (continued)

5 S N G P AR NN AR AR W SN TP G S R ST GR WP W AR GR BN GRS R N RGN M WS Y S &

COMMAND MESSAGE REASON

O S EE W YR G SN Y AR G R G WU SR R G SR WD SN OGS TR AN N AR TE G WD DA SR S S SR AN SR AP N SN WS SR AN LS W R R SR SR OR W0 SR U A SR AR U WD GE T W

- —
===

CANNOT PUT WHEN REMOTE SYCOM OFFLINE
This message means that an inter=system cannection does
no presently existe. teirgprpfegppusageit Py P =g WD t b2 —go-R-ew
SOURCE OR DESTINATION HOST NAMES MAY NOY BE DEFINED IN PUT
Use of the shorthand version (PUT) of the COPY command

implies the source and destination systemss therefore,
they cannot be specified in the command string.

FILE <file name> IN USE AT DESTINATION--PUT ABORTED

This message occurs when SYCOM 15 attempting to "send"
a file to the other system and the specified file is
currently in use on that system. The PUT is aborted.

[

LI »)
it »
I e

ERROR: ".QS™ OPERAND NOT NUMZRIC

The ".Q5" command is entered Wwith a non-numeric queue
size integer field and was ignored. It is necessary to

re~enter the command string in correct format.

ERROR: ™QS™ QOPERAND MAY NOT £XCEED 15

The queue size integer entered was greater than 15 and
was summar ily rejectede. It must be re=entered with an
appropriate integer value.

ERROR: "Q@S™ OPERAND MUST BE AT LEAST 4
The queue size integer entered was less than the value

4 and was rejected. The command must be - re~entered wWwith
a legitimate integer value.
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Command Error Messages (continued)

S D G G e Gl GE WD W) U WS GRS B GS WS SR GR Gb WD W R M S WS A N M GR AD GRS

COMMAND MESSAGE REASON

S D M G S ) P R D SN N GROR W ED SR ER Gh R R 0 NG S ND G S D S R G WO DGR TS GV R W G5 NP S SN AP SR AN A UD AP N SR R WD DGR AN D N G P A W e e

This command does not cause an error message display. but
however» several warnings could occurs refer to "Command
Informational Messages™ in this section.

«RY:
UMRECOGNIZED CUMMAND "RY <token>"
The command string contained an unrecognizable option
keywords not "CP"» "LP"s or "(CR",
«SIZE:

This , i the compafnd syntax *@?ﬁf;n

"requj
eqgual i { ixnjnyg the-$ize ipteger. //z’}

ERROR: ".SIZE"™ DOPERAND NOT NUMERIC
The integer entered with the command string was
comprised of at least one non-digit character. The

integer must be all digits, no exceptions.
ERKOR: ".SIZE™ CANNOT EXCEED 400
This message is displayed when a size integer is
entered which exceeds the maximum message block size
established for the system; four hundred (400) bytes.
ERROR: ".SIZE"™ CANNOT BE LESS THAN 78

This message is displtayad when the size integer entered
is Less than the minimum atlowable message block sizes
for this system the minimum size is 73 bytes.
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Command Efror Messages (continued)

A S AR P N (D G R N G G SRR AR WS W WA YD SR AT AR SR AT R R M - enenm -

COMMAND MESSAGE REASON

NG W NS OB AR W AN G0 W VR G G G S DR G AN GER AP G M ME WD M G W ) G T SR AR A WS GNP SR R O D N R SN VR SR W W GRS O U ED D G R TP B D W

- v o
—_—=a =

This command cannot directly cause an error message.

«SV2
UNRECOGNIZED COMMAND ™SV <token>"
The .SV command was entered either without an option
or the option entered was found to be invalid (not "LP"
or "CP"). |
%
It | wqurtl
ERROR = "ON" OR "OFF"/EXPECTED
The only valid ootions to the TRACE command are "ON",
"OFF" or none at atl. Something else was entered which
caused this error message.
~USER:

P —

INVALID USERCODE "<token>"

The usercode used to log=on with was found to contain
digits. Please log~off and log~on again With correct
usercode/password combination.

INVALID PASSHORD "<token>"

The password wWwhich the user signed=on with was found to
contain digits. Please log~off and log~on again Hith a
legitimate usercode/passvord combinatione
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Command Informational Messages

COMMAND MESSAGE REASON

SYCOM CLOSINGU<cycle code>1; CANNOT ACCEPT INPUT

This message is returned in response to any new comsand
entered "after™ an ".E£04" command is entered but prioar
to the actual shutdown 2f SYCOM. (Once shutdown has
been initiated, commands are no longer accepted.)

«CONNECT :

_==SSERs==

STATION ALREAODY CONNECTED .
This only means that a ".CONNECT"™ command was entered

from a terminal (or SP3J) that was already "connected"
to a Server Systems no problem.

CAN'T SCHEDULE NOW? TRY AGAIN LATER

The "PUT/FETCH gueue™ is presently fulls, therefores no
more "PUT's"™ or "FETCHfs"™ can be accepted at this timee

Lk

REQUEST SCHEDULED; WILL SEND FILE <file name> %®5AP

The PUT/FETCH request was queued to disk and will be
processed as soon as in=process and previously queued
file transfers have been completed.

REQUEST SCHEDULED=--REMOYE SYCOM OFFLINE

The PUT/FETCH requested has been queued to disk and
will be processed as soon as communications have been
re-established between the User and Server systems.
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Command Informational Messages (continued)

SN YR OV MR EE (B A G WA VR @ S GR AR AR WD G G NP SR N S D WD R N NS WY O W T WD S W AP AN WS W SN R AR

COMMAND MESSAGE REASON

A A A S WS M ML R AP S P ED NI AR R D GG D GN AN R W A R D U SN WS MR WM G D AT AR W D D N UL AR S P SN Gh D NN G AR D AL G A G0 AR W OU OB OB W oW e

- o =
FIZT====

DEBUG ALKEADY ON
The command was entered to turn DEBUG "UON®" which was
currently on.

DEBUG WAS ALREADY UFF
The command was entered to turn DEBUG "0OFF" which was

currently off.

<DISCUNNECT:

D

=P

"STATION ALREADY DISCONNECTED
This only means that a "DISCONNECT"™ message was entered

from a terminal that was already disconnected; it was
ignored.

REQUEST IGNORED: CARD FILE STILL OPEN
This message is displayed if a ".READ"™ command is
entered when an input card file is currently active.
The entire command string is rejected and discarded.

REQUEST IGNORED: NOT LOGGED ON

This message could mean the card rcader is not ready.

tLhMN* ' |
FILE "ﬁbﬁﬁ*ﬁ%ﬁ" NOT PRESENT» TRY AGAIN

The command ".READ™ was entered and the card file
"RIEAEARDS" is not present in the card reader.
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Command Informational “Messages (continued)

DGO D U TR T S R SR G N AR S AR W W e AP N N SR M L YR U AR AN GE TN SN R W WR W A A TR

COMMAND MESSAGE  REASON

" W S P A W NS Y M W N AR WS M N W Y SE U TE S e W SH N R R e8 TR UU SR S OB MW D Gn R R S e E @ M e P W A AR GE WD S W E W S8 W W

v - ——
a1

DISK TRACE ALREADY ON

The command Was entered to turn tracing "ON"™ and SYCOM
was already in trace mode.

DISK TRACE MAS ALREADY OFF

The command was entered to turn tracing "OFF"™ and SYCOM
was not currently in trace mode.

S s WD D g MR S SR OB o GE D M G am A SR o
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System Parameter Error Messages

1

The following error messages could occur during the parameters
input process. The problem indicated applies to both SPO inoput
as well as card input. 1In either case» SYCOM must be DS'd» the
problem(s) correcteds and the parameters reentered as requirede.

MESSAGE REASON

INVALID PARAMETER: "<token>"

This méssage is displayed when the paramseter keyword entered
did not match one of the acceptable keywords.

=t EXPECTED BUT GOT "<token>"

A parameter Was entered Wwith a vatue which must be separated
by an equal (=) character and SYCOM is unforgiving in these
matters.

INTEGER EXPECTED BUT GOT "<token>"

The BUFFER and RECORD parameters require an integer which
specifies the BUFFER/RECORD size in bytes. As this i5 not
what was entered, what was found 1s included in the message.

BUFFER SIZE "<token>" EXCEEDS MAXIMUM ALLOWABLE 1950

The maximum allowable BUFFER size is 1950 bytes. What was
specified exceeded this limit.

INVALID SYSTEM ID "<token>" TOO LONG OR TOO SHORT

The "system id™ entered has exceeded the parameter limit of
17 bytes. Please shorten it up some and reenter it.

INVALID PARAMETERS FILES BEING REJOVED "<buffer size>" > 1950
OR WRONG VERSION OF "SYCOM/PARAMETEKS™. '

This message occurs when the "PARAMETERS™ file is openeds
the parameters are read inr» and the "maximum buffer size®”
was found to exceed the system maximum of 1950 bytes. HWhen
this condition is encountereds the "SYCOM/PARAMETERS™ file
is removed and new paraneters must be entered.
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System Warning Messages

R N N S AR D G D S Gy AR TSGR W AN A Ae W WS WS

Warning messades displayed on the User SPU indicate a problen

at the system level. They have been rectified by SYCOM so that
aoperations can continue Wwithout operator intervention. They are
not generally considered to be major or extensive in pature and
therefores SYCOM has elected to take immediate corrective action.

MESSAGE REAS ON

N AR S N A% e B G Gw AR R SN SR S W ES WS G G AR SR G0 en N Wy 4 - - - . s W D B G ER WS b A Y GRS G N W D GE R GE MR Y O AP SO R SR B W e

ERE WARNING = REMOTE HOST NAME;AME AS LOCAL SYSTEM ID.

This is really a problem which must be resolved immediately.
Stop SYCOM and re_create the "SYCOM/P ARAMETERS™ file with an
appropriate "SYSTEMID"™ chang2.

INQ QVERFLOW, FOLLOWING MSG DISCARDED
<60 or less characters of messaga>

If during a Hrite to a Program=~to~SYCOM application program
an "incomplete~i/0" occurs» this message is displayed to
provide the warning for this condition.

TERMINALS FILE OVERFLOW» MESSAGE DISCARDED
<60 or less characters of messayge>

I1f during a message Hrite to the remote file TERMINALS an
"incomplete=i/0" occurss the above message is displayed to
inform the system operator of this condition.

ERROR: INCOMPLETE IO ON LINK FILE

The complex=wait has interrupted SYCOM for the LINK file
and the Result Descriptor indicates an "incomplete i/70o™ has
occurred. This error is logged and SYCOM reverts back to
YWwait” mode.

LINK QUEUE OVERFLOW, MESSAGE DISCARDED
The queue "LINK.Q™ is -fulle. therefores no more messages can

be queucd at this time. The message in question is dumped
as there is nothing SYCOM can do wWith it.
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System Warning Messages (continued)

MESSAGE REASON

D ST SR Gh R A TS SR GD D G R A UL TS GD WD AR GO VB S 4D UGB WS UGB O N e - e anon @ w Y D WE NS G UR ER LGS GR A U AR B S WD W G S UR W Th W A D SR AN S WS

NUMBER GF TIMEQUTS = <number>

This message is displayed automatically when "timeouts™ keep
re-occurring on the inter=system line connection. Howevere.
it is only output on an incremental basis (10) to reduce SPO
output activitye.

L0SS OF DATA-SET-READY
Display of this message occurs each time the indicated event
is detected. A count is maintained of these occurr2nces and

SYCOM goes into the state of "initialization". In progress
file transfers are aborted and lost.

HOST SYSTEM CARD READER HALTED

Khen this message occurs it is to inform the system operator
of a canditicn that presently exists on the remote system.
No action is required by the operator.

HOST SYSTEM CARD READER ABORTED
This message is used to infarm the system operator that card

reader input from the remote system has been aborted. No
action is required of the opa2rator.

HOST SYSTEM CARD READER READY

A messaqe that is used to inform the local system operator
that card input from the remote system has resumed.

SYCOM WILL CLOSE WHEN NEXT IDLE

The "E0J™ command has been entered and SYCOM is processing
previousi{y entered reguests. When these requests have been
processedr, SYCOM will terminate.
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System Warning Message (continued)

D ED G Y aH G B G e GE N SE GO T UGN WP AR OB S WP WS N U Y AW G W SR WS W &

MESSAGE REASON

SYCOM CLOSING ON REQUEST FROM REMITE SYCOM.

The remote SYCOM projram has been directed to go to "EOJ"™ by
the entry of either "EQJ”™ or "STOP"™ from that system. Waen
this occurss it sends a control typg message to the other
SYCOM which causes the above message to be displayed.

ERROR: MESSAGE TYPE = <type code>

An input message from the remote file "LINK™ was found to be
invatid. The message type code is included in the displayed
error message for referencea

REMOTE SYCOM HAS GONE DOWN AND COHE BACK UP

This message is self explanatory in that for some reason the
remote SYCOM disconnected the line and then re-established
communication Wwith this SYCOM resulting in the above message
being cisplayed on the systea SPQ.

QUEUE RJEQ FULL, MESSAGE DISCARDED

The cgueue "RJE.Q" is full, therefore, no more messages can
be dueued to it and the current message is discarded.

¥RE WARNING = NO "SYSTEHID™ #e#

Upon completion of the accept SYCOM parameters processs it
was determined that a “system=id™ has nolt been specified
(either not entered or was in errord. Although it is not
mandatory that 3 system=id be established for some SYCOM
functionss, i5 it necessary when File Transfers or Virtual
Station connections are to bz utilized by the system user.
To recover from this condition refer to "Reactionary Hints
and Pointers™, Section IV. ’

- g am g,

G GES G ME Am W TE e Gm WM S am TR Gm e WD WA She BSe @ Sl S



SYCOM Software Operational Guide ' 30 Nov 1978
Company Confidential ==~== Santa 3arbara Plant Page - 165

Section VI Appendices (Revision "a"™)

System Condition Messages

Any of the following messages displayed on the User SP0O indicate
an abnormal system condition of some type. As a rules, when one
of these conditions is encounterecds, the display of an appropriate
message also elicits a response from the system operator.

MESSAGE  REASOHN

CARD PUNCH EXCEPTION
PLEASE ENTER ".RY CP™ WHEN DEVICE IS READY QR ".S5V CP"™ TO SAVE
THE FILE

This message is displayed whan SYCOM is atteapting to punch
a card and an “exception™ condition is encountered.
Generally this indicates that the card punch has gone "not
ready"” for any one of several reasons. It i5 necessary to
respond to SYCOM wWwith the appropriate command when action
has been taken to ready the unit.

LINE PRINTER EXCEPTION
PLEASE ENTER ".RY LP"™ WHEN DEVICE IS READY OR ".SV LP™ 70 SAVE
THE FILE

This message is disolayed when SYCOM is5 attempting to print
a line and an "excention®™ condition is encountered.
Generally this indicates that the line printer has gone "not
ready" for any one of several reasons. It is necessary to
respond to SYCOM with the appropriate command when action
fhas been taken to ready the unit.

PARITY ERROR ON READ PLEASE READ LAST CARD AGAIN

This messayge is displayed when SYCOM is attempting to read
the card file and an "exception®” condition is encountoered.
Generatly this indicates that the card reader has gone "not
ready" for any one of severat reasons. It is necessary to
respond to SYCUM with the appropriate command when action
hos been taken to ready the unit.
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System Condition Messages (continued)

WD D AR M WO OY W A G G AR A U e S PP R N U A BN G GR ED D G W WD G Ve WP WP AR W WR e aS

MESSAGE REASON

LE R R R R R W R N R X W A G WD RS G WA W Ch S N L WP NS WD W G R D AR VR R YR AR AR W D D GH A OSSR WD GG T Gh R SN WS e

PUNCH ERRGR

The card punch has either detected an error in the last card
punched or has degraded into a "not ready" state. In either
cases a "suspend”™ control message has been sent to the
Server System.

READER ERRGOR

The card reader has either detected an error in the Last
card reads gone into a "not ready™ stater» or has detected an

itnvalid character in a card zolumn; other than columa 1. If
there was a read error, the {ast card must be put back into
the card hopper. The card rzader is then made physically
"ready"; all cases. SYCOM must then be informed of this new
status condition with the entry of a ".READY"™ command.

PRINT ERROR

The line printer has either detected an error on the last
line printed or has gone into a "not ready"™ state. In both
cases a "suspend"™ control message 1s sent to the Server
System. When everything is again ready with the printers a
“,READY" command must be entered to inform SYCOM.

CARD READER CLOSED

This simpty'means the card input has been completed and the
card file closed.

QC INIVIATED

In doing a read on the remote file "LINK™ an "EOF"™ condition
was detected. This condition is caused ty the MCP when a .
"QAC" comaand is entereds which shuts doun all prograaes
associated with the Network Controller.
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System Condition Messages (continued)

MESSAGE REASON

ERROR: INCOMPLETE I0 ON LINK FILE

In doing a read on the remot2 file "LINK™ an "incomolete io"
condition was detected. This message merely reports on the
situation, ‘

PHONE NUMBER REJECTED BY NC <phon2 number>

The phone number passed on to the Network Controller from
SYCOM was founa to be in error and was rejected.

INVALID CONTROL MESSAGE RECEIVED

When SYCOM receives a system "control message™ from a remote
system and the "type code™ in this message is not uWithin the
00 = 23 number ranges then the apove message is displayed.
The input messaqge 1S discarded and no further processing is
done on its behalf.

BUG IN NETWORK CONTROLLER. VTT INDEX = <vtt> I.E. STATION WAS NOT
CONNECTED OR WRONG LSN IN CLOSE Mz SSAGE.

A "close™ message has been r2ceived from the system Network
Controller for a program known to SYCOM which contained a
"lsn list". This list included a Virtualt Terminal Table
Index (VTT INDEX) entry for a terminal not signed=on to that
programs, thus the reason for this message.

LOST CONNECTION TO REMOTE SYSTEM SYCOHM

This message indicates that the communications link between
the tWwo systems has Deen intarrupted for some reason. SYCOM
will attempt to re~establish the connection and failing that
reverts to "O0ffline Standby"™ mode.
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System Fatal Messages

These messages are of the typz which preclude the automatic
shut down of 5YCOM. There are considered "fatal™ in the outlook
of continuing operations and therefore» SYCOM is shut dowun,

MESSAGE REASON

YR WD R B OU N AN SR WY R A N U SE UM D U YE WD N P TR R S R TR A S AN TH SO LR WD SN GO WA EE TR R YD T A SR ED AR R e AR SR N SN W D AR G R B A e - e gn -

FATAL ERROR AT <program sequence ¥>

The display of this message on the User SPO could be the
result of any number of reasons. The SYCOM source seaquence
number displayed is the only clue to the problem. SYCOM
initiates a "memory dump®™ at this point and automatically
goes to £0J after certain disconnect functions have been
satisfied.

REMOTE VERSION OF SYCOM IS INCOMPATIBLE
HIS VERSION="<version number>", MINE="02"

~This message identifies the problem at hand. SYCOM goes to
EOJ immediately at this point.

ANOTHER SYCOM WITH SAME MULTI~FILE=-IOD IS RUNNING
PvT
The cdisplay of this message indicates that SYCOM cannot gain
access to the "SYCOM/@R.QUEUE™ file C(on disk) as it is
presently in use by anotner progran.

PuT

REMOVE ("mE.QUEUE OR CHANGE TITS NAHE IF 7.0 FILE

I1f the disk file by that name is less than 99 recordss, when
reading it, SYCOM wiltl goet an "EOF™ and aborts immediately.
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APPENDIX B: CHARACTER SET

The following printable characters define the character set
acceptabtle to SYCOM for input messages from terminals. They are
- arranged by columns in internal collating sequence wWwith "plank”
low and "9" high:

blank & - ‘?’ a h o v C. J Q W 3
C 1 / s b i p W D K R X 4
o 3 n ¢ c i q X £ L \ Y 5
< * ’ a d k r 'y F M S l (1)
( ) 4 ’ e L s z G N T 0 7
+ ; - = f m t A H D U 1 8
1 - > " 9 n u B 1 P v 2 9

It is recommended that the standard "signal character™ of "«" pe
retained by the SYCOM user for use in message transfers to the
SMCS<. HowWwever, if this is5 not suitable for any reasons one of
the foltowing special characters are suggestea:

Special data communications characters recognized by SYCOM are as
follous:

SOH EOY DLE ENQ STX ETX RS FS
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APPENOTX C: RESERVED WORDS

The reserved words recognized by SYCOM are dependent uoon t he
position type format. Hence the following tist of reserved words
are divided into the following types:?

« Type 1 = Conmmands

« Type 2 = Specifications

Hords which are immediately followed by a word in parenth2ses are
interchangeable alternates for that word.

Type 1
« ABORT . DEBUG .LP <READ . TRACE
R\
.BYE .DISCONNECT +OFFLINE «RESTART .US C(USER)
.CL <E0J <ONLINE . RY « HHAT
«CONNECT CFETCH +PHONE .SIZE
.COPY LISTH .PUT .STQOP
.CP .L0G . .es .SV

Type 2
AS FROM NR > ARAHETERS SAVE TERMINALS
cp HOST OFF PASSWORD  SCHEDULE  TD
CR KIND ON PETAPE TAPE us

DISK LIST ONTO PUv TAPET USER

FETCH LP ’ PACK REMOVE TAPE9 USERS
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APPENOIX Dt COMMAND SUMMARY

A S G D G0 AP D M R N A WD SR AP R R A ST R SV SP D AR W W D T WA 0 W R NS R G R AR G M SN Y W A N W WD YR ML W WS EN G @ WD IR GR D D NG A W W e

The following command summary List is presented in alphabetical
sequence for easy reference. Refer to the command descriptions
for command syntax and option detiils.

COMMAND STATION FUNCTION

ABORT any Abort a PUT or FETCH file transfer.

BYE any Station Log-off ffom SYéDM.

cL SPO Clear péripheral device.

CONNECT any Request establishment of a terminal to a
Server Systenm.

corPy any File transfers (PUT or FETCH).

cP SPO Inform SYCOM of "not ready™ perizheral.

LEBUG ' SPO Start/stop input/output message tracinge.

DISCCNNECT any Request for terminal ¢isconnection from

the Server Systeme.

ECJ SPO Cause SYCOM into an orderly shutdown.
FETCH any File transfers (fetch from other systenm)
LIST ‘ any Display selective system information.
LOG SPQ ' Disolay'a list of data comm error counts
LP SPO Inform S5YCOM line printer "not ready”.
DFFLINE SPO Cause SYIOM to break the connection to a

Servgr Systeme
ONLINE SPD Estabtish a Server System connection.

PHONE SPO Establish or clear phone number.
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PUT any File transfers (put to other system).

Qs SPO. Change Network Controller queue depth.
READ sPO0 Open and transmit card input file.
RESTARY SPQO Disconnect liner, initialize and standbye.
RY - SPO Inform SYCOM of available perioheral.
SIZE SPO . Change maximum message block size.

stT0P SPO Cause SYCOM to shutdown immediatelye.

SV SPO Stop transmitting and "save™" file.

TRACE SPO Start/Stop SYCOM I/0 disk tracinge.

USER any Log a user onto SYCOM.

WHAT any . SYCOM status inquiry.
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APPENDIX €: COMMUNICATIONS CONTROL MESSAGES
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GENERAL

As there are several message formats used for inter=SYCOM data
communications, each format is specified in detail. These message
formats are presented in a sequence dictated by the message type
codees A list of message types are shown belows followed by
individual message format descriptions.

MESSAGE TYPES

The message type codes are derivatives from the "DAL"/"DAZ"
(Device Address) field. The message type codes apply to message
transmissions in either direction and are compatible between
systea types. Following then are the device address conventions
used by SYCOM? all other values are considered invalid:

DAl DA2 Usage

0 c System control

0 1 SP0 messages

¢ 2 Card reader/punch data messages

0 3 Line printer data messages

0 4 File transfer data messages

8 2 Packed card punch data messages

a A User System "transmit®, Server System
thru "receive™, virtual terminal messages

z z

A a User Syétem "receive™, Server Systen
thru "tronsai t", virtual terminal messages

z 4

Device addresses are advisory only. The receiving system can
direct a message to any appropriate peripheral devicer based an
its oWwn requirements.
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Note that the line printer data is allowed in both directions.
When a system receives Line printar datas it can print it on any

available printer, independently of whetner the system is teramed
a User System or Server System.

MESSAGE FORMATS

Basic Data Communication Messages

Wy S AN S e TR D N N MR e G G MO S WS GV D B SR A G A G e A G My R O a%

As per the Line protocols the below message format adheres to the
criteria of standard RJE message formatting:

"SATSDD £8
ORMTAAC====m== em= TEX] ==w=eeeec>|C
HMeX12 _ XC

The individual characters in this message function as follows:

A. SOH = This is the standard ASCI! character which is
used to indicate data transmission as opposed to
connection establishment communication,

Be ARM = The "Acknowledge Received Message™ character
which is used to accept or reject the tast message
block received.

Ce TM¥ = The "Transmission Number"™ character used in
the acknowledgement of a message. It represents
one of two values (alternating characters) selected
for implementation by SYCOM. The c¢naracters "S®" and
n&" are used by the User System SYCUM wh2areas tha
characters "F" and "U"™ are used by the Server
System SYCOM.

De STX - A standard control character used to delimit
the preceding header characters from the message.

E. DAL/7DAZ2 = Tuo characters representing a "Device
Address”™ value.

F. TEXT = The message text field usually containing
data (record images or a message).
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G. ETX - The standard "end=of-text" control character.

He BCC - A Block Check Character which is comprised of
a longitudinal parity bit configuration that is
useds by the hardware, to verify that thsz messag?
has been received correctly.

System Control Message

System control messages are used to exchange control typ2 data
between systems. A complete descriptive List follows the message
format Wwhich is a variation of the basic message format:

SATSDDCC "EB
ORMTAADD<==== yvariables (text) =-=-=>TC
HMEX1212 XcC

Here we have the addition of the "CDI™/v(D2" characters. These
tHwo characters represent the system message "type™ codes which
may or may not be followed by variable control data.

SPO0 Messages

The SP0J Message format uses the basic format without alteration.
There are no provisions for blocking SPO Messagess therefores the
rule is: one SPO0 Message per control message blocks The format
of this type message is as follows:

SATSDD - £
0RHTAA< --------- TEXT --—M—--u->]'c
HMEX 12 XC

"o1™
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Card Reader/Punch Message

The format for card reader/punch data images is as follows: Tg;
“wnpPCC" character.represents a."ocinter control character™ i '
whis _case—ie—230. The "RS™ (Record Separator) character used
between card images provides the means for blocking.

SATSOD R £8

gRMTAAQ<==~= card image ==-=>S<===<= card image ====>T(

HMEX12 XC
"02 ”

Line Printer Message

The following format variation is used to transmit Line Printer
data lines between systems:

SATSDDP R ' EB

ORMTAAC<==~= Lline image =+~=~=>S<~=~- {ine image =~===>IC

HMEX12C XC
"O3Ix"

This format is the same as the Card Reader/Punch format except
that the "PCC™ character 1s utilized. The value of this field
can be one of the following codes:

PCC Function

Print, no spacing

Print» single space

Print, double space

Skip to channel 1 (top of page)
2

10
11
12 (hottom of page)

XL = I OMMMOOT >N O

3 3 3 32 3 3 33 23
VO N V& W
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File Transfer Message

The File Transfer message format is also the same as that used to
transfer card images. Although the "PCC"™ character field is

includedrs it is only there to maintain message conformity:

SATSDD R £8

ORMTAAL==== record data ====>S<=-=~=record data ===->TC

HMex12 : _ : XC
“04"

Virtual Terminal Message

e R e O S AR A WA N SN P G AR GW W SR D W WE S A

The message format utilized for virtual terminal messages is the
basic message formats with one exception: the "device address"™
for a virtual terminal is comprised of two letters (1 lower, 1
upper Ttransmit": 1 upperr 1 louwer "rececive™) and will vary by
terminal. The format is as follows: (Terminal and SPO messages
are "not" blocked.)

SATSDD | E3
ORMTAAG == mmom = message text ===== -=e=>TC
HMEX12 XC

*xX" (transmit)
"Xx" (receive)

File Separator Messages

D GG N R T L W AN G S GE R GR B M AS WP A WS e

This message format is utilized by SYCOM when it is necessary to
transfer a "symbolic file header™» indicate the "beginning of a
file", or indicate the "end of a file". This apolies equally to
the "Card Reader/Punch®™s "Line Printer", and "File Transfer™

oper ations. Yo accomplish thiss, there are three minor variations
to the File Transfer Message format which are identified with the
following message formats. :
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Begin File Message

The format for the Begin File message is as follows:

SATSDDF ) EB
ORMTAASI<K=~== file name ===-=>T(
HMgX12 XC

WOZN

'l03'l.

ﬂol’“

End File Message

The format for the "end file™ message is as follous:

SATSODF EB € 5

URMTAASZTCK P&bm,% —

HMEX12 XC C
c/Q

Program=to~Program Messages

R D SR A S T WM WY R S VR GRS Ol N B YD SR D W WE WD N We W

The following message format pertains to SYCOM®s "program=~to-
Program®™ facility; thru a "Remote Fitle™:

REMOTE.KEY (10 characters) % Message "header®.

= LENGTH ( &) tength of message text.

- TYPE @ % Message type; usually "000".

MESSAGE TEXT (nn characters) ¥ Maximum is "buffersize™.

979

Relative Station Number for
"yirtual terminal™ as defined
for the program-to-proqram
remote files usually =001".

IR

e
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Program=-to=-SYC(OM Messages

SYCOM has the inherent capability to accept command strings from
an application program and respond With reply messages thru the
"Program=to=-SYCOM"™ interface facility. This facility utilizes the
"queue™ mechanisms, whereby SYCOM reads input from the quaue file
"SYCOM/0UTQ" and writes replies into the queue fiylte "SYCOM/ZINQ™.
(If these gqueue file names seem reversedr, its because they are
oriented to the application program.) Input/0utput message
formats are defined as follows:

Input (SYCOM/INQ):

" WO vre S e aw e et B m mm
— TR RS SRS ES =

Filler 10 bytes
SYCOM command strlng 194C bytes (maximum)

- e @ e LR R R R W N LR N I R R Y LR R R TR N R R Y]

2000 bytes (maxiaum)

- " - - - s wm
PP - R

Filler 10 bytes
SYCOM reply message 1940 bytes (maximum)

2TT0  bytes (maxisum)
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~APPENDIX F: RESTRICTED MCP CIMMAND SUMMARY

ALL input commands that are prefixed with a "2% are sent directly
to the MCP exactly as entered. The MCP then generates aporopriate
responses which are sent to the terminal via the Network
Controller. Security restrictions have imposed certain
constraints on MCP commands from remote terminals. Alsosr certain
commands», such as those which alter system optionse purge. or
clear system peripherals, have teen disallowed for a remote
terminal. The following List reoresents the MCP command subset
peraitted from User System teraminals and the User SPO.

The following Command Subset is listed in the order as descrived
in the B180C/B1700 Systems System Software Operational Guide
(associated documentation). Any command listed b2low which is
suffixed with "US"™ requires the command to be entered with a
valid "usercode"/"password™ combination.,

Library Maintenance Instructions

[

~CH Change (US)
AD Add (U3)
L0 Load (US)
DU  Dump (US)
UN Unload (US)
RE Remove (US)

L ]

Pragram Control Instructions

« CO Compile (US)

« DY DOynaamic

e EX Execute (US)

« MH Modifty Header (U5)
« MO Modify (US)
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Program Control Instruction Attributes

¢ & & B 3 o

System

® ¢ ® & o & & 5 & B » & & o o »

AF
AN
CA
Ca
DS
Fl
FR
HO
IN
IT
1D
MC
ov
PR
SC
S
TH
uc
Uf
uv
Vi

After

After.Number
Qonditional

Charge (certain restrictions apply)
Dynamic.Spaces
File

Freeze

Hold

Interp interpretar
Intrinsic.Nane
Intrinsic.Directory
Memory

Override

Priority
Schedule.Priority
Suitch

Then

Unconditional
Unfreeze
Unovercide
Virtual.Disk

Control Instructions

AX
BF
ce
cu
DFf
DY
pp
DS
FN
FR
FS
GO
HS
HHW
MR
MX
UF
ox
oL
PD
PY
PR

Response to ACCEPTY

Display BACKUP files . (US)
Compute

Core usage

Date of file (US)

Dump memory and continue
Dump memory and discontinue
Discontinue progran

Display internal file nanme
Final reel of unlabeted tape file
Force from schedule

Resume stopoed progranm

Hold in waiting schedule
Hold in waiting schedule until job €0J
Close output file with purge
Disotay MIX

Optional file response
Continue processing

Display peripheral status
Disoltay directory

Print memory dumo

Change priority
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Systenm

Control Instructions (continued)

PS
OF
QP
KB
RM
RS
5P
ST
SW
]
TI
R
uL
WD
WM
WS
Wr
WY

Prod schedule

Query file (US)

Query progran

Remove backup files (US)
Remove duplicate disk file
Remove jobs from schedutle
Change schedule priority
Suspend processing

Set swWwitch

Time and date

Time interrogation

Test switches

Assign untabeled file
Display MCP date

ODisplay current MCP and interpreter
Display schedule

Display MCP time

Program status interrogation

Job Spawning Control Attributes

QU
us
FAY

Queue command
Usercode command
Zip queue command

MIX related MCP commands may refer only to jobs initiated
same remote terminal where the initial command was input.

MCP commands must be entered .in UPPER CASE eevwee

Page

30 Nov 1978

- 182
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APPENCIX G: PARAMETERS FILE ATTRIBUTES

D G G5 W A My A N S D WS S G TH ED AR U G R S R S8 R SN N S A YD SO MR R W W P D WS WS Y UD GN T A R TN D U U SY N SR RGN WGk M G WP S G AR G

The PARAMETERS file 15 a disk fil2» data types, with one physical
record of 180 characters.. This pacrameters record is formatted
as shown below.

Record Format

Length Defaul t

Field (in bits) Value Description

Vieesiow e

Filler +0-4 non Reserved for identifier.

CURRENT.DATE ?% Run date as "dd mm yy"s (9
bytes).

STATION.ID 136 "o System identifiers 17 bytes.

(f&TWTTﬁNv%ﬁ%£EN%¥H~ ~~~~~~ S -4 au 9 tengrirof system“ideﬁ%ifier;w

MAX.BUFFER.SIZE 24 &OO Fite Transfer buffer size.

(lessopes -

TIMEQUY. INTERVAL 24 0 A value for message display
intervalse.

AUDITING 1 ] DEBUG on/off switch. Default
of "0" inhibits trace list.

QUE.P 1 0 When "set"™, this parameter

’ permits "program~to=SYCOM"™
communications.

NOFTP.P 1 0 Hhen "set"» this parameter
permits File Transfers to
occurs; else they are denied.

NQOFS 1 0 Hhen "set™, this parameter

: inhipoits File Separatorse.

HAIT.P 1 0 To shutdown or not shutdouwn

when receiving a "disconnect
message™ from another SYCOM.
0 = shutdown; 1 = idle.
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Length Default
(in bits) Value Description

DISK.TRACING . 1 1 Controls disk tracing?s 0=no
1=yes.

Filler 2 00 Reserved for future use.

TRACE.R.B » 24 4 Disk trace; records per blke.

TRACE.B.A | 24 10 Disk traces dDlocks per area.

TRACE. AREAS C 24 10 Disk tracer number of areas.

TERMINALS.RF # 24 000 Remote File Number for the
file TERMINALS? 3 bytes.

-—M¥?N%M£ 240 SYCOM's names 30 bytes.

M O8N0 32 SYCOM'S "job #"7 4 bytes.

Filler 128 Reserved for identifier.

COMPILE.DATE 72 " ow Compile date as "dd mmm yy";
(9 bytes).

Filler 128 " Reserved for identifier.

COMPILE.TIME 80 "o ﬁomoile timea as "hhiamiss.t"

(10 bytes).

Filler %6? Reserved for future USCeees
\JQJ&? Qégﬂﬁx. f‘z_
M vesTp- A4 Y

(e 4
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APPENDIX H: SUMMARY OF FILES

G SR D AR GV U SR SN AN DS AR G NP WD ED WP Y G WD I T W 4% WD R N GR W A D D N ) NN R A AN P WS LD SR R SR R SR AR W WR AU G D Y A D D NP AT G O S e

Program Internal Name External Name | Device Use Size

SYCOM  RJECARDS  RJE/CAXDS  Reader I 80/1

RJEPUNCH RJZ /PUNCH Punch« 4] B0/s1

RJEPRINT RJEZPRINT Printert 0 13271

LINK LINK Remote 1/0 45571

LINE LINE Printer~ O 13271

IN <file name>+x Disk/Tape 1 varies

- our <file name>*x» Disk/Tape O varies

TERMINALS TERMINALS Remote 170 1980/1

ING ‘ SYCOM/INGQ Queue I/0 2000/1

oute SYCOM/0UTA Queue I/0 2000/1

LINK.Q SYCOM/_INK.Q Queue I/70 2000/1

Qggb.QUEUE SYCDMﬁgﬁg.OUEUE Disk(R) 1I/0 354/1

RJE.Q SYCOM/RJE.Q Queue 1/0 45571

FP | SYCOM/P ARAMETERS Disk 1/0 18071

CARDS CARDS Reader )| 8071

SYCOM/NC LINK LINK Remote 1/0 45571

SMCS MCSQUEUE MCSQUEUE - Remote 170 45571
* Note: "Printer or printer backup disk file.

% Note: The actual fite name as specified in the COPY command.
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APPENDIX I: SAMPLE APPLICATION PROGRAMS

-
G D SR D S W S A R PO G M G WD EN SN AN CP N SN S W MR VD AR S WS G MR R SN T MR R SR AR A WD D I R DAL TR WU W S GRS W SR R OO WA D @ eI A .

This program was designed basically to test "program=to=program”™
communication functions of SYCOM. MWhat this sample application

program provides is the mechanics of what is necessary for this

comnunication process. The user zan expand upon this sample to

create a program with the desired capabilities as required. The

program is uritten in UPL which i5 available for this purpose.

The only data communication type functions required for this type
of application program is to "read" input messages from a Remote
File and "uwrite” reply messages into the same Remote File. This
message interfacing architecture has been established for this
purpose and must ber therefores adhered to at all times.

PROGRAM=TO-PROGRAM (User System)

G R W e A e W e e e e rmk M G S R DT SR WA e We me e e e tar s we Sm e M e MM YN W M WM e WN M SN S e S WD e M N s S WS S AR e S e em Gm M we W
R R TP i g i R — e i R~ iR SR R S R - T

COMPILE USER/TEST UPL LTI;

b3 This application program tests program=to=~progranm

b4 communication using SYCOM? in the "USER SYSTEM™.eas

z - e N Gw au o o e am

& DETAIL (/2

& SIZ& )

¥ & EXPAND_DEFINES XREF XMA?P X Cuser optional)

& PASS_END

FILE RFUSER (DEVICE = REMOTE», NUMBER_OF_STATIONS = 1,
REMOTE_KEY. RECORDS = 80/1» BUFFERS = 2);

DEFINE CH AS RCHARACTERS®S

DECLARE TEXT . Cd4 (80,

REPLY Cd (80)s
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DECLARE 1 RMT_KEY CH (10)»
2 RMT_RSN CH C 3)»
2 RMT_LENGTH CH ¢ 4)>»
2 RMT_TYPE CH C 3)»
1 READ_KEY cH (10)»
2 READ_PSN CH ¢ 3).,
2 READ_LENGTH CH ( 4)»
2 READ_TYPE CH € 3)5
RMT_RSN 3= "QO1L"™; % First station in "family".
RMT_LENGTH := "Q0B80"; Z Standard message tength.
RMT_TYPE = "000"; X MJS type code.

OPEN RFUSER INPUT, OUTPUT?
DO TEST_LOOP FOREVER)
ACCEPT TEXT;

Z Could check for special input message for EOJ stuff.

WRITE RFUSER (RMT_KEY} (TEXT)> JQutputs messages
directly to the
Network Controltier
for delivery to the
other system.

LA

READ RFUSER [READ_KEY1 (REPLY); Obtains input directly
for the Network

Controller.

™ OBE P2

ON EQGF STOP

L3

In case of "QC"™
DISPLAY REPLYS
END TEST_LOOP

X The above program loop will never ends it must be DS*'d.
FINL? -

T T ha e et o M et M M e P N A W T B wm M A e G A e e S e e e L A e A AR T e W SR am M en e e MR W M S W v e e e e o e G e ew
P~ i PP R S S A A . T - T T T T
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PRCGRAM=TO-PRUGRAM (Server System)

A . WD T s e Gw Mo W ma W A A mes S e M ES Sar s WS WS W T AR e M8 S N T WS M U WE MG R e m e W M M W m e e e W dm we me AP WP ww e W W
PR = g R 2 T R R R R R R R e

uPL

COMPILE SERVER/TEST LI
b4 This sample apolication program tests program=to—=prograns
b4 communication using SYCOM; in the "SERVER SYSTEM"eae.

z C IR R N

& DETAIL
2 SIZE
& PASS_END
FILE RFSERVER (DEVICE = REMOTE, NUMBER_OF_STATIONS = 1»
: REMOTE_KEY» RECORDS = 2(0/1» BUFFERS = 2)7
DEFINE CH AS #CHARACTERZS
DECLARE TEXT CA (8G)»
1 RMT_KEY cd (10)»
2 RMT_RSN CH € 3)»
2 RMT_LENGTH CH ( 4)»
2 RMT_TYPE CH € 3)»
1 READ_KEY CH (10)»
2 READ_RSN CH C _3)»
2 READ_LENGTH CH C &),
2 READ_TYPE CH C 3);
RMT_RSN = "00O1"; 2 First station in "family"”

RMY_LENGTH 2= ™0080"; X Standard message length
RMT_TYPE := "00C"; Z MCS type coce
OPEN RFSERVER INPUT», OUTPUT/

DO TEST_LOOP FOREVER;

READ RFSERVER ([FEAD_KEY1 (TEXT);
ON EQF STO0P;
WRITE RFSERVER

END TEST_LOOP?

Input from User AP
In case of "QC"..

[RMT_KEY] (TEXT); Output to User AP

SN

2 The above program loop will never end; it must be DS'd.

FINI;

— i v i o T S S M MR W M e e b e A e M M e Mo S e e TR M e S e A WE ME e e P SR oy WE me e W m em e me e s A e me s
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GLCSSARY (OF TERMS AND ACRONYMS

This glossary defines SYCOM terms and acronyms used throughout
this software operational guide. For ease of user the glossary

is separated into two sections? Terms and Acronyms. Each section
is sequenced alphabetically for quick reference.

P —

ACTIVE STATION:

AMERICAN STANDARD
CODE FOR INFORMATION
INTERCHANGE C(ASCII):

APPLICATION PRUOGRAM:

DEFINITION

A Wwork station (terminal) that is
currently 21ligible for entering or
accepting messagesS.

This codes established by the .American
Standards Associations, defines codes for a
set of characters to be used in the inter-
change betuween business equipment over
telephone and teiegraoh circuits. The code
consists of 128 graphic and control
characters.

A program that processes data and is
unique to one type of application. It 1is
sometimes referred to as a ™user program®.



SYCOM Software Operational Guide , 30 Nov 1978

Company Confidential ==-=-= Santa darbara Plant Page - 191
Section VII Glossary of Terms and Acronyms (Revision "a™)
TERM DEFINITION

AUTO CALL UNIT: A device furnished‘by the communications

common carrier uwhich allows a User System
to automatically establish a dialed link
to a Server System over a communications
networke.

BEGINNING OF JOB
(B0J): The execution of a single program unit to
be perform2d by the system.

BINARY CARD: A punched card with wmultiple punches in
any one or more coluans which represent a
non=ASCII character.

BIT: The smallest unit of information in a
binary systeme

BITS PER SECOND (bps): The expression bits=per—-second is used to
express th2 soeed at which bits of data
are transmitted over a communication
channel or internally moved within a
computer system.

BLOCK: A group of characters/pits transmitted as
a single unit of data. Also, see Block
Check Character.

BLOCK CHECK CHARACTER :

(BCC): The Block Check Character is a character
appended to data blocks transmitted for
the purpose of error detection and parity
control.

BLOCKING FACTOR: The maximum number of characters allowed
per singl2 transmission. .

BROADCAST The simultaneous dissemination of
information to a number of wWork stations
(terminals). '
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TERM DEFINITION

BUFFER: This is temporary storage that is used

during the transfer of data from one
device to another. It is also used to
compensate for variations in bDit rates or
timing of 2vents within the system.

CARRIAGE CONTROL: Controls tne vertical paper motion for a
line printer.

CHANNEL ' A device that directs the flow of data
between a computer's main memory and
input/output devices.

CHARACTER: A digits, latters or special character .
. (Letters can be upper or lower case.s)

COMMON CARRIERS:S A companys. such as Bell Telephoner that
provides communication lLines as a public
service.

COMMON CARRIER

EXCHANGE * A defined arear served by a communications
carrier» within which the carrier provides
service.

COMMUNICATION LINE: Any mediums, such as a wire or a telephone

circuit, that connects a terminal with the
computere.

CONDITIONED LINES: These are private and leased transmission
tines that are conditioned to reduze data
distortion while providing transmission of
data at lower error rates.

CONNECTION: An established data transmission path
between two or more computer systeas. it
is considered either a temporary or
permanent connections oepending on uhether
it is estaplished with/without switching
facilities» respectively.
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TERM DEFINITION

CONTROL CARD: A punched card which contains information

which identifies a job or describes its
requirements to the MCP. The first column
must contain an invalid character in 89
column cardss a question mark "27 in 95
column cardss or a null character 3303 for
remote jobs.

CONTROL STATE: The term "control state”™» for this systems»
refers to a program that can assume
control of the system?!s processor with
privileged operands. As a rules the type
of control state program suggested here
infers an "operating system™ or MCP.

CONVERSATIONAL MODE: An operational mode in which message data
(full or partial messages) is used in lieu
ors of in addition tos, control characters
as replies for message information.

DATA: Data 15 any representation of informations
such as characterss to which meaning might
be assigned.

DATA COMMUNICATIONS: Data communication is a method of
transferring encoded data by means of
electrical transmission between two or
terminals and/or systemse.

DATA COMMUNICATIONS
SYSTEM: A data comrupications system consists of
tWo or mor2 computer systems that are
lLinked by means of a communication

Line(s) for the purpose of data exchange.

DATA LINK: A composite of computer systems and the
“interconnecting networks, together with
control procedurecss operating in a ‘
particular mode that peraits informsation
to be exchanged between these systems.



SYCQOM Software QOperational Guide ' 30 Nov 1978

Company Confidential ==~=-- Santa 3arbara Plant Page = 194
Section VII Glossary of Terms and Acronyma (Revision "a")
TERM DEFINITION

DATA SET: A device that provides an interface

between a data communications system and

a data comanunications line. Most data
communication lines use a modulated
carrier for data transfer. The data set
provides the logic to modify the data from
being received or transmitted betuween
terminals and the system.

DATA SET READY: o A signal provided by the Data Set.

DATA TRANSMISSION: Data transmission consists of transmitting
data between two or more computer systems
in a system networke.

DISCCNNECT (DEOT): The term C(and mnemonic) for the "DLE EQT"
communication control sequence which is
used to signal that a "disconnect™ of a
switched circuit must be initiated.

DIAL-QUT: The use of an Auto Call Unit to establish
a "switched™ connection between two (2)
computers.

DIAL=-UP: The use of a dial or touchtone data set to
establish a "switched™ connection Detween
two (2) conmputers.

DISK CARTRIDGE: A secondary data storage device much the
same as a "disk pack"”™ but usually smalter
in size. It can be moved on-line or
off-Line.

DISK DIRECTORY: A disk-resident tabte that contains the
name and type of filer tog2ather with a
pointer to the disk fite header or sub~-

- directory for all permanent files which
reside on disk.

DISK PACK: A secondary data storage de#ice that can
be moved on=line or off=line.
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TERM DEFINITION
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DISK=PACK-IDENTYIFIER
dp-id): An identifier which is the name assigned
: to a disk pack or disk cartridge.

EXTENDED BINARY CGDED
DECIMAL INTERCHANGE
CODE (EBCDIC)H: A code consisting of B-bits which is5 used
' to reoresent 256 unique Lletters» numbers,
and special characters.

ERROR: Any receivzd character or sequence of
characters that does not conform to those
transmitted are considered to be in error.

ERROR RECOVERY

PROCEDURES: These are data communication control
procedures usa2d to restore normal
operations to a data-link after an error
has occurrad.

FAMILY NAME: A identifier used as a file names, or the
name assigned to identify a main file wWwith
subdirectory entries.

FILE SECURITY: The procedures or special devices used to
prevent access to or use of data or
programs wWithout authorization.

FILE IDENTIFIER: Atl disk file-identifiers used on the
system must be unique to prevent duplicate
file*names. A file identifier can be
comprised of any combination of the
following file~identifier options:

e file=identifier .
« family-name/file~identifier
e« dp~id/family-name/file~identifier

HALF=DUPLEX CHANNEL: This is a communication channel in which
the signaling may be in either direction,
but not in both directions simultaneously.
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DEFINITION
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HALF=DUPLEX
TRANSMISSION:

HARD COPY:

TDENTIFIER:S

INTEGER:

INTER-SYSTEM
COMMUNICATIONS:

INTRA-SYSTEM
COMMUNICATIONS:

JoB:

JOB NUMBER:

This is a type of data transmission where
information is sent in only one direction
at a time. It cannot send data in both
directions simultaneously.

Generallyr, the porinted copy of same
material in a readable form is considered
to be "hard copy". This would include
computer printed media such as Reports,
Listingss and Documents like this.

A word consisting of from one to seventeen
alphabeticr numerics, or special characters
in combinatione.

A whole number as opposed to a fractions
that is» a number that contains the unit
of (one) an exact number of times.

The ability for a terminal or program in
one system to communicate with a program
in another system.

The restricted ability for a terminal or

program in a system to communicate with
another program in the same system.

A "job" to this system is any program that
is executable under the control of the
MCP3> SYCOM is a jobe.

A unique number assigned by the systems
MCP to each job that is executed under its
control.
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JOB SPAWNING: The abitity for a user to execute jobs

under program control and maintain an
adequate level of control over these jobs
during their execution.

KEYBOARD: A device for the encoding of data by key
depression, which causes the generation of
the selected code element.

LEASED LINE: A data transmission line reserved for the
exclusive use of a customer: (data center).

LIKE SYSTEM: : A "like system™ is a system with physical
characteristics simitar to those of a
target system. For a 81800/B1700 system»
3 "{like™ system would be either a 81800 or
B1700.

LINE: A data communications line Llinking two (2)
computers or a computer and its associated
terminalse.

LINE ADAPTER: A line adapter consists hardware and/or
software logic used to interface a data
set or communications line into a multi-
line or single~line 1/0 control unit.

LINE SWITCHING: The technique of temporarily connecting
two communications lines together so that
two computers and/or a computer and its
associated terminals can zxchange data.

LOG-0OFF ¢ The procedure by uwhich a user ends a data
exchange session either between two
computers or between a computer and a
terminatl. :

LOG-0ON: The procedure by which a user establishes
a data exchange session between twWo
computers or a computer and a terminal.
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LOGICAL STATION NUMBER _
(LSN): The identification number assigned by the
: Network Controller to a given Station
(Terminal). The Logical Station Number
has no reltationship to file namesr, but is
determined by the order in which a station
is defined in the Network Controllar.

MASTER CONTROL PROGRAM
(MCP): The Master Control Program is the master
"control state™ program (operating system)
used in the Bl800/B170C¢ series computers
for system control.

MESSAGE: A sequence of characters arranged in a
form suitadle for the purpose of conveying
information. A wmessage contains the data
to be conveyed (the text) and may. in
addition, zontain communication characters

to aid in the routing or handling of the
nessage. ' '

MESSAGE FORMAT: A message format defines the placement of
message elements within the message texte.
These elements would be such items ass
header» control characters, and text datae

MESSAGE HEADER: Every message moved between a terminal and
: the SMCS» or an application program for
that matters is prefixed with a "header".
This header contains station attrioutes
necessary to identify the station when the
time comes to return a reply message.

MESSAGE NUMBERING: Message numbering is the sequencing of
messages transmitted by the communications
system to ensure atl messages sent are in
turn ra2ceived.

MODEM: Same as Data Set.
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MULTIFILE JIDENTIFIER
(MF=-1ID): A generalization for a group of files with
the same "family name™ btut with different
file names. '

MULTI-~LINE CONTROL
(MLC): The (MLC) is an I/0 control device that
provides the functional control btetween
computer hardware and the line adapterse.
The control is an integral part of a
multi-line communications sub=~system.

NETWORK:® A number of data communication linas
connecting the User System Witn remote
work stations (terminals).

NETWORK CCNTROLLER:S The NOL generalted data communication
program used by the SYCOM to interface
Wwith the wWwork stations Cterminals) and
other systenmsa

NETWORK DEFINITION ‘

LANGUAGE (NDL): A descriptiver free=-form lLanguager for
defining and implementing a data
communications network. The NDL compiler
analyzes the input statements and
generates a4 custom Network Controller.

NORMAL STATE: The term "normal state™» for this system»
generally refers to a program which has no
facitities to seize control of a system's
processors as opposed to "control state™.
(e«ger SYCOM is a normal state program.)

OFFL INE:z There are tvo facets to this term for the
SYCOM syst2ms 1) a system is "offline™
when no coamunications link currently
exists between it and a3 host systems and
2) a systeas?! terminals, SPOs or program is
voffline™ when it 1s not logically
connected to an application program in a
host systea.
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ONLINE:

PARTICIPATE:

PASSWORD:®

POINT=-TO-POINT
CONNECTIONS

PRIVATE LINE:z

PSEUDU CARD READER:
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REMOTE JOB:

REMOTE JOB ENTRY(RJE)D:

REMOTE SUPERVISORY
CONTROL STATION (RSC):

RJE/TERMINAL:S

RJE STATION:

RELATIVE STATION
NUMBER (RSN):

SEMANTICS:

SERVER SYSTEM:
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DEFINITION

A logical coltlection of messages awaiting
transmission or processinge.

Submission of control statements and data
from a remote station (terminal/computer)s
causing the2 job dascribed to be scheduled
and executed at another system.

The Remote Job Entry program is a wethod
be which a remote computer executes or
compiles programs sent to it by other
computers? which are considered terminal
devices.

This is an input/output device located on
a User System (remote to a Server System)
to provide the operator with the ability
to control jobs and to request information
from the Server System.

The official name for the software system
from which SYCOM derived ilts basic
capabilities.

For this systems, the terms "RJE Station"™
and "User Systen®" are equivalent. The new
term is used to denote a system With many
additional capabilities and potential,
therefores, the term "RJE Station” is no
longer appropriate.

Is the position Wwithin the Remote File
family? assigned at generation time.

The relationship between symbols and their
meanings.

A Server System is a passive system which
provides computing services to the “"User
System”; locully or remotely.
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SESSION:

SESSION NUMBER:

SINGLE LINE CONTROL
(SLC)H:

SITE 1ID:

SPO:

SPO LOG:

SPOOLING:

STATION:

The period of time during which a user
engages in dialog between a terminal and a
computer or between two computers. (The
elapsed time between when the user logs=-on
the system and when the log-off occurse.

A unique number assigned by a originating
system to pach session.

This is an I/0 control device that
provides the functional control between a
computers main frame and a line adapter.
This control is an integral part of a
single tine communications sub=system.

A unique 17=character identifier sent in a
spectal message to a server system prior
to being logged~on to provide & positive
means of identification, independent of
any other system security.

The accepted term for the B1800/B1700
systems "supervisory console™ (VDY or
Teletypele This term has been derived .
from the od>solete acronym for ™Supervisory
Printar Output™. Usage in this documeant

‘is for an abbreviation for User Spo.

A disk file that contains all input/output
messages sent to and received from the

User SPO. ‘

The reading and writing of input/output
data streams on secondary storage devicess
in a format convenient for later output
operations and/or processing.

Same as “TERMINAL".
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SHITCHED LINE: A communications tine in which a temporary

connection between a User System and a
Server System isS established by dialing.

SWITCHING: This is an operation involving the inter-
connecting of circuits in order to
establish a temporary communication link
between two or more systemse.

SYNCHKRONOUS

TRANSMISSION: A data transmission process in which the
sending and receiving devices are
operating continuously at substantially
the same frequency and are maintained» by
means of corrections in a desired phase
relationship.

SYSTEM DISK: A disk pack or disk cartridge that is
initialized as a system pack. A systen
pack is under controt of the MCP and one
or more must be present on the system for
the MCP to function. Head=per=track disk
is always considered system disk.

TERMINAL: This is an inpat/output device designed to
both receive and send source data in an
environment associated with the jo3 to be
performed. Ffurthers» it is capable of
sending entries tor and obtaining output
frome the system of which it is a part.

TEXT: A sequence of characters forming to
information to be conveyed.

TRANSMISSION: Same as Data Transmission.

TRANSMISSION 8LOCK: A transmission block may contain atl or
part of a message blocke A transmission
block is independent of the messag2(s)
from which its characters are taken.
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TRANSPARENT MODE: "An operational mode in which all coded

combinations of eight=bit characters are
atlowed as message text characterse.

UNIT DEVICE IDENTIFIER
(udi): The mnemonic identifier assigned to each
peripheral device attached to the systeme

USER SPO: . The User Systeat's Supervisory Contr:ol
station (V)T).

USER SYSTEM: A User System is the active participant
system providing local service to the user
wishing to utilize another computing

resources Locally or remotely.

USERCQODE: A symbol which consists of from one to
eight zharacters to identify the user.

VIRTUAL TERMINAL: A logical communications capability which
permits a terminals SPO» or program in one
systea to "interact™ with an application
program in another system.

vDoT: Video Display Terminal. A video type work
station (terminal) such as the TDB2O and
TDB30 terminal devipes.

WAITING SCHEDULE: Contains the names and run-time attributes
of jobs that are waiting to be placed into
the Active Schedule.

ZIP: A method by which a prograam such as SYCOMe
communicates Wwith the MCP for certain
specific MCP functions.
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ACRUN?MS
ACU Auto Call Unit
AP Application Progran
ASCII American Standard Code for Information
Interchange
BCC Block Check Character
80J Beginning Of Job
bpi Bits Per Second
D/S Data Set
DOD Direct Distance Dialing
dp~id Disk Pack IDentifier
£E0J End Of Job
170 Input/Qutput
isn Logical Station Number
Mce Master Control Program
NC Network Controller
NDL Network Definition Ltanguage
NIF Netubrk Information File
RJE Remote Job Entry
RSN Relative Station Number
SMCS Supervisory Message Control System
SUG Software QOperational Guide
SPO Supervisory Printer Qutput
SYCOM Systems Communications Module
udi Unit Device Identifier
VDT Video Displtay Terminal
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