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INTRODUCTION 

Telecommunications devices are being used widely to give •ore people 
direct access to co•puter services and to make co•p~ter syste•s •ore 
responsive to the needs of the people who use them. However. alo~g 
with the benefits of telecommunications come increased programming costs 
required to handle the special problems of the on-line eRviron•ent. 
Burroughs B 1800/B 1700 Generalized Message Control System CGEMCDS> is 
designed to help reduce these costs ~Y providing services which can 
enhance most on-line application ~rograms. 

This manual explains the syste• Mith high-level descriptions of co•po
nents and capabilities and detailed specifications of how to use 
GEHCOS. 

GEHCOS is available in three versions in order to acco•modate any level 
of operating complexity. These versions are the Basic Version• the 
Advanced Version and the Total Version. The major capabilities of each 
of these versions are: 

a. Basic Version GEHCOS: 

1> Transaction Control Lan~uage CTCL>. 
Z> Access control. 
3) Message routing. 
4) Message auditing. 
5> Network control. 
6> Message recovery. 
7) Nonparticipatjng HCS. 

b. Advanced Version GEHCOS: 

1) All Basic Version caoabilities. 
2> Message formatting. 

c. Total Version GEHCOS: 

1> All Advanced Versiom ca~abilities. 
2> Data base and synchronized recovery. 

The style identification numbers for the GEMCOS product are 81800/81100 
GPB• GPA• AND GPT when purchased witn the UPL Compiler. ~r 81800/81700 
HCB, HCA, AND HCT when purchased without it. 

The material in this manual is suoplemented by those oortions of the 
following documents which pertaiR to Message Control System or Network 
Controller interfaces: 

a. Burroughs B 1700 Systems Network Definition Language 
Reference Manual, form 1073115. 

b. Burroughs 8 1700 Systems User Programming Language Reference 
Manual• for• 1067170. 
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c. Burroughs B 1800/B 1700 Systems System Software Operational 
Guide• form 1068731. 

d. Burroughs 8 1700 Systems COBOL Reference Manual• for• 1051197. 

e. Burroughs B 1700 Systems Re?ort Program Generator Reference 
Manual• fora 1057189. 

f. Burroughs B 1700 Systems Data Communications Information 
Manual• fora 1089992. 

g. Burroughs B 1600/B 1700 Generalized Message Control 
System CGEHCOS> Formatting Guide. form 1106531. 

h. Burroughs B 1800/B 1700 Generalized Message Control 
System CGEHCOS> Capabilities Manual. for• 1106572. 



SECTION 1 

SYSTEM OVERVIEW 

Gt~E.BALa 
GEMCOS is a system of programs and files whose purpose is to create and 
support a Message Control Syste• CHCS>. 

B~~-ffilliBA~s 
An HCS manages the flow of •essages between the Network Controller CNC> 
and the application system Csee figure 1-1>. The HCS progra• created 
by GEHCOS is designed to: 

a. Direct •essages a•ong teleco••unications stations and 
application progra•s according to user-defined routes. 

b. Keep unauthorized persons fro• using teleco•munications 
stations to gain access to the application. 

c. Require authorized perso~nel to perform certain functions. 

d. Prevent data communications errors fro• af fecti~g application 
programs or unduly impeding operations in the rest of the 
data co•munications netMork. 

e. Gather statistics about data co•munications errors to aid in 
diagnosing hardware problems. 

f. Adapt dynamically to changing conditions in the network. 

g. Log messages and return them to application programs on 
demand. 

h. Inform the network controller of the network status before 
a syste• failure. 

i. Provide an orderly network shutdown• accouting for all 
messages in process. 

j. 5eg•ent messages Cif necessary> to fit the buffer of 
destination stations. 

k. Provide re•ote stations the ability to execute progra•s. 

l. Allow remote stations to switch between HCS ~rogra•s. 

•· Furnish useful information to application programs. 

n. Format messages and provide a screen request function (advanced 
version only>. 

o. Allow off-line testing of the HCS. 
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p. Provide debugging aids. 

q. Provide audit and recovery capability at the prDgram or 
data b as e 1 e vet • 

The HCS is generative• so not all of these capabilities need to be pre
sent in any specific version of the MCS. The generative feature also 
allows for inclusion of user-written code in the MCS to suppleaent Dr 
supplant its standard functions • 
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IBAl~!,!lDtt_,QlilBilL_LA~iUAiE_,Q!~lLEis 
The Transaction Control Language CTCL> is the means by which the user 
describes the data com•unications environment and requirements. The 
user specifies such information as •essage routing criteria. access 
control require•ents• and HCS options using TCL. 

TCL is a free-form structured language utilizing key words to descrime 
the environ•ent and requirements ~f the data communications user. Co•
piling TCL generates a set of tables describing the user data coa1uni
cations system and• if requested. MCS code. The co•piler CMCSTCL> 
produces an optional hard-copy listing of the user's data co••u~ication 
syste•. It also provides extensive syntax checking to ensure that the 
MCS is properly defined. 

The TCL for the B 1800/8 1700 GEHCOS is si•ilar to the TCL of CHS GEMCDS 
and B 7000/B 6000 GEHCOS. 

!'~!l's 
The Table lnfor•ation Control file• HCSTIC• is used by the MCS to store 
so•e of its i•portant variables a~d ~arameters. By storing the• in a 
disk file. they are preserved fro1 one execution of the MCS to the next 
and are protected in case the MCS is unconventionally terminated. 
Moreover. should system relationships change. the TCL co•pilar rewrites 
the MCSTIC file. 

tt~~fDRHAI~a 
In the advanced and total versions of GEMCOS. all functions and for•ats 
created by the TCL compiler are stored in a separate disk fil1 called 
HCSfORHATS. 

AY!.ll.l!Bl_es~YBA!~a 
In addition to the previously •entioned programs, the system contains 
three utility progra•s: HCSSJH, HCSFIX• and HCSRECALL. 

HCSSIH. 
The progra• HCSSIH is used to test the MCS and user-written code off• 
line. Simulated input messages are ~resented to MCSSIH using a card 
reader. HCSSIM forwards the• to the MCS as if they had :ome fro• the 
Network Controller. Outputs are printed on a system printer. 

HCSfIX. 
This progra• patches and/or lists source-code files vhicb are on disk 
in the User Programming language CUPL> format. 

MCSRECALL. 
This progra• allows the user at a station to recall audited input or 
output messages. These messages can oe sent either to the station or 
to the system printer. 





SECTION 2 

CAPABILITIES 

AeeLI&!IlUH::fBU9B!!_IHIEREAkf1 
The HCS com•unicates with Application Programs through the re•ote file 
interface, but it provides so•e o~tional extensions to tie standard 
interface. Application Programs •ar be written in any language that 
supports remote or data communications files. 

A standard re•ote file provides a link between an application progra• 
and one or more data communications stations, whicB were declared 
as belonging to that file in the FAMILY statement of NOL. Messages are 
exchanged in the record area of the f ite. In COBOL, an actual key can 
be used to exchange information about the message, namely, message 
type, message length, and source or destination station. Stations are 
identified by a number which is relative to the order in which the 
stations were assigned to the file in the FAMILY statement. 

GEMCOS offers a Common-area header option which overrides portions of 
the standard interface. Co•m•on area is a header which appears in the 
record area of a file in front of the message. Common area contai~s 
the following fields: 

a. logical Station Number CLSN> - identifies the source or desti
nation station. The LSN is a number which is relative to the 
order in which stations are defined in the STATION section of 
NOL. This identifier is nut necessarily the same as that used 
in the actual COBOL key. 

NOTE 
The LSN of a given station changes if 
stations are presented in a different 
order when the NDL is recompiled. 

b. Message type - distinguishes betMeen normal messages and mes
sages used for special purposes, such as recovery, FILE 
OPEN notification, FILE ATTACH notification, and FILE DETACH 
notification. 

c. Sequence nu•ber - assigned by the Mes, primarily to aid in 
recovery. 

d. NOL time - contains the time at which the Network Controller 
sends the message to the HCS. 

e. Message text size - indicates the length Cin bytes) of an 
incoming message, not including the Co••on-area header. 

0· Terminal type - identifies the kind of terminal or d!vice fro~ 
which the message originated. ·- ) 

g. Message identifier - allows Application Programs to specify 
which format, if any, is to be applied during output <advanced 
version only). 
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h. Trancode <transactioA code> indeK 1 - assists tne application 
program to deter•ine which transaction was received. 

i. Trancode index 2 - further assists the application progra• to 
determine which transaction was received. 

j. for•at error indicator - nmtifies the application prngra• that 
at least one field of a~ in?ut message is in error <advanced 
version only>. 

k. Input address - address in tne audit file of this message. 

t. Retry count - the number of ti•es this message was sub•itted 
to an Application Progra1. 

•· Recovery status - indicates if this message is a normal wes· 
sa9e or a recovered message. 

n. Output address - address in the audit file of tne correspond· 
ing output •essage. 

o. User area - allows the user to reserve space in the Co•1on-area 
header for user-defined fields. 

When the Common-area header is used, the HCS attacbes the Com1on-area 
header to each message sent to an Application Program an~ re•oves it 
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STATION Section 

from each message received from a, a~~lication program, so that the 
Coaaon-area header does not acco•pany the aessage on the Network 
Controller side of the MCS. 

The actual key in COBOL should only Be used for specifying th! text 
size of an outgoing aessage. 

When an Application Prograa receives a aessage fro• the MCS, the LSN 
field in the Co•aon-area header is set to the originating station. As 
long as the LSN reaains unaodified at the time the application sends a 
response back to the Mes, then the MCS routes it back to the same 
station. But, if the application requires that the response be sent to 
some other station, then that is accomplished by merely changing the 
LSN field to the correct value for the other station. 

!BAN~A~llOH=B~EQ_HDY!lHi£ 
By using the FAMILY statement of NOL, the network designer can associ
ate a list of stations with a re•ote file name. When an application 
program successfully opens a re•ote file, the stations in the faaily 
associated with that file beco•e• in a sense. •attached• to that pro
gram. From that time on, the Network Controller routes messages fro• 
that faaily of stations only to the prograa that opened the file. 

However. GEMCOS offers an optional alternative to station attachaent: 
Transaction-Based Routing CTBR>. Messages may contain transaction 
codes anywhere in the text. TBR allows a group of transaction codes 
to be associated with each application progra•, so that a message 
containing a specific transaction code is always routed to th! sa1e 
program, regardless of the message source. A station can then send a 
message to any program <subject ta security restrictions> by including 
in the message one of the transaction codes associated with that 
program. If a message does not have a transaction code or the transac
tion code is invalid, the message is sent to the pr~gra• which is 
attached to the originating station. If no program is attached to that 
station, the message is rejected. 

Atkf~~-kD~!BDL£ 
In GEHCOS there are two types of access control: access security and 
process security. Access security is designed to prewent unauthorized 
persons fro• using the system. Process security limits the functions 
that authorized persons are allowed to perfor•. A specific HCS 1ay be 
generated to contain logic for access security alone or for both access 
security and process security. 

ACCESS SECURITY. 
Access security is implemented through sign-on and sign-off •essages. 
Some stations may already be physically secure; therefore, signing on 
is not necessarily required for all stations. Eac~ installation may 
specify which stations do not req~ire signing on. 

The sign-on message requires that each potential station user su~ply a 
user-identification code (access key>. A list of active access keys is 
defined in TCL and is stored in the HCSTIC file. Moreover, for each 
station that must be signed on, TCL can be used to specify which access 
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STATION Section 
cont 

keys are to be recognized. Jhe TCL co•piler can be used to update tbis 
information. At any specific time a user station may be either enaDled 
or disabled. If disabled, then that ~ser is not allowed to sign on 
until enabled again. 

A user is allowed to sign on only if all of the following conditions 
hold: 

a. The station requires signing on. 

b. The station is not already signed on. 

c. The user enters a valid access code. 

d. The access code entered is to be recognized at the station 
being signed on. 

A user is allowed to enter a data •essage only if one of the 
following conditions holds: 

a. The terainal does not reQuire signing on. 
b. The user is signed on. 

The same access key can be used ta sign on at several stations 
simultaneously. 

PROCESS SECURITY. 
GEHCOS offers two types of process security: 

a. Transaction security - for limiting which transaction codes 
can be entered by a signed-on user. 

b. Program security - for limiting which programs :an be used Dy 
a signed-on user. Program security is used when messages do 
not have transaction codes. 

As access codes are defined in TCL, they are associated •ith a list of 
valid transaction codes and/or progra• identifiers. One~ signed on, a 
particular access key is restricted to those transactions and/or pro
grams with which it was associated. Hence, each access :ode can be 
limited to any station, progra•• or trancode combination. 

jflH~H~_AOHINl~!RAilllN£ 
Although the HCS and Network Controller a~tomatically control many 
aspects of the network, some conditions still require huaan interven
tion. For this reason, GEHCOS supports the CONTROLSTATION coacept. 
The supervisory console can always be used as a Control station. In 
addition, one remote station can be designated as the Control station. 

A control station adainisters the network through Network Control 
Comaands CNCCs>. GEHCOS recognizes Network Control Command syntax for 
the following functions: 

a. Access control. 
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STAJION Section 
c~t 

1> Enable and disable users. 
2> Sign on and off. 

b. HCS control. 

c. Message control. 

1> Reroute •essages. 
2> Retrieve queued •essages. 
3> Send •essages to other stations. 

d. Program control. 

1> Execute and ter•inate A~plication Programs. 
2) Report pro~ram status. 

e. Station status. Report and change stat~s ~f stations. 

The HCS need not contain logic to execute all these commands since there 
are TCL para•eters to specify which commands are needed. 
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Use of Network Control co••ands is restricted by the GEMCOS security 
subsyste•• Some com•ands can be entered by any one at any station 
<i.e •• the sign-on and sign-off co••ands>• but •any co••ands can onlr 
be entered at the Console station. All Network Control Commands can 
always ~e entered at the console keyboard without restriction. 

tBB~B-HABDLl!is 
The GEHCOS error handling subsystem provides the necessary logic to 
handle error conditions which are not directly related ta the applica
tions task at hand <thereby relieving the application progra••er of 
that burden>. With GEMCOS. enough auto•atic action is taken to keep the 
data co•munications syste• running. and the error condition is 
com•unicated to the person who has the power to correct the probl••· 

GEHCOS distinguishes three error categories: 

a. Errors aade by a station operator. 
b. Persistent data com•unications errors. 
c. System errors. 

When a GEMCDS HCS detects errors made by a station mperator. errar 
messages are sent back to that operator. for other kinds of errors. 
•essages are sent to the Control station or to the console printer, 
if the Control station is nat availaDle. Network Control Co••ands •ar 
then be used to help diagnose the proble• or circu•vent it. 

The Network Controller handles transient data co•munications errors• 
but persistent errors are reported to the HCS. The MCS not only 
reports such errors to the Control station but also keeps error statis
tics. Statistics are accumulated by station. They can De retrieved by 
using Network Control com1ands. 

Syste• errors result either fro• input/output errors on peripheral 
devices used by the HCS or fro• software problems in the MCS. tbe 
Network Controller. or the applications programs. When a syste• error 
is detected• the HCS reports the error to the Control station. for 
serious errors, the HCS also produces a du•p of its tablas for debug
ging purposes. The HCS is designed, however• to continue running 
unless the Control station or syste• operator discontinues it. 

l~llillR~-B~~IJlBAIJUBs 
The purpose of network restoration is to bring the Network Controller 
up-to-date with MCS data on network status. Network statas consists of 
information such as the current physical address of a station• or whe
ther a station is •alive• or •dead.• The HCS stores current network 
status information on disk file MCSTIC <at a location that is protected 
fro• abnormal progra1 ter•inatioa>. Network restoration is done 
auto•atically. 

Each ti•e the MCS is executed, it uses the status data from the MCSTIC 
file to generate commands for the Network Controller. The Network 
Controller uses these co••ands to update its tables in •ain •e•ory. 
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!t~.ili[_B~'Olt.B.I... 
GEHCOS provides aessage recovery at either the prograa or data base 
level via an audit trail to help application programs re: over fro• 
failure. Through TCL para•eters• an HCS can be created Mith just the 
audit feature or with both audit and recovery. 

AUDIT. 
When the audit option is used, the MCS keeps an audit trail of all •es
sages sent to an Application Prograa. Output messages •ay be audited 
for nonsynchronized recovery, but must be audited for synchronized 
recovery. Messages are identified by a sequence nu•oer which the HCS 
assigns. The Co•mon-area header is used to communicate the saquence 
number to Application Programs. For synchronized recovery CtBtal 
version only), a data base sequence number is also assigned upon re
ceipt of the output message. 

The audit trail is written on a disk file. When the audit file becB•as 
filled, it is closed and a new one is opened. The file is than avail
able for copying to another device. Each new audit file has a file 
identifier which is different from the last. 

RECOVERY. 
GEHCOS provides nuaerous recovery capabilities within the TCL. The 
user has the flexibility to analrze application-oriented needs and 
select the recovery options required on a progra•-by-program basis. 

Recovery ca~abitities range fro• a rather si•ple queue restoration 
technique to an auto•atic data base rollback and synchronization scheme. 
Once again, the emphasis is on providing users with the flexibility of 
easily adapting to meet a broad range of on-line data processing re
quireaents. 

'DBIB.DLLED_SHU!WlH~a 
When a data co••unications syste• terainates operations• •essages may 
be lost in the process of terminating unless special care is taken. 
In GEHCOS, syste• shutdown consists of the follo~ing steps: 

a. A message is sent to all stations• informing tham that 
shutdown has begun. 

b. Further input is disabled. 

c. The HCS causes an End-Of-file condition on all re•ote files. 

d. Any messages that may remain in the queues of the Network 
Controller are recalled and ~rioted on a line printer. 

e. The HCS ter•inates. 

Any messages that could not be delivered to their destinations are 
accounted for on the printer listing. 
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~IBGfABLf-~!I~BMAL_~DUBk~-~IAIEH~HI~& 
Mergeable External Source State•ents CHESS> are used for specialized 
requirements which demand deviatiDn fro• the standard GEMCOS logic. 
User-written HESS routines can be merged into tey locations in the 
HCS logic. Each routine •ust be a procedwre in User Program•ing 
Language CUPL>. All HESS routines are optional. Host HESS routines 
can either replace or supple•ent standard GEHCOS logic. 

The HESS procedures can be inserted in the following code locations 
Cthe intended function of each procedure is explained. b~t there is 
practically no limit to the functions that can be coded): 

a. Receiving message fro• station - for for•atting. paging. o 
routing. 

b. Receiving message from progra• - for formatting. paging. or 
routing. 

c. Processing Network Control com•ands - for extending or 
replacing the capabilities for network control. 

d. Auditing - for replacing or supplementing the standard audit 
feature. 

e. Error handling - for extending tie standard error-handling 
logic. 

f. Opening for processing required at system startup. 

g. Closing for processing required at syste• shutdown• such as 
closing files used by other HESS procedures. 

h. Recalling messages - for disDosing of unsent •essages whea the 
system is shut down. 

i. Initiating recovery for processing the request of an 
Application Progra• for recovery. 

j. Recovery - for replacing the standard recovery logic. 

k. Remote file Opea - for processing that is required when an 
Application Program opens a remote file. 

l. Remote file Close - for processing that is required when an 
Application Program closes a remote file. 

The source code for MESS procedures is submitted as part of the user's 
TCL source file. The TCL co•piler merges these procedures into the 
correct places in the HCS logic. 
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DfBYi§ltt&_!lD~£ 
GEHCOS offers two kinds of debugging aids: a data dump and a logic 
flow •onitor. The existence of these features is controlled 3Y TCL 
parameters. 

DATA DUMP. 
The data dump provides a snapshot of the state of the MCS and its 
environment. It displays the contents of the tables, certain signifi
cant data items, and the message work area. It can be used for debug
ging purposes and for reporting statistical information maintai~ed in 
the tables. A data dump can be created on demand, via a Network 
Control command, or automatically, when the HCS detects a serious error. 

MONITOR TRACE. 
The monitor is a procedure within the MCS which produces a listing that 
can be used to trace logic flow. Calls on the monitor are made at the 
entrance to nearly every procedure and at otber key points in the HCS. 
Since HESS procedures can also call on the monitor, the monitor is a 
valuable tool for debugging interfaces between HESS code and the 
standard HCS. 

The monitor listing displays: 

a. An identification of the procedure now executing. 

b. An identificatiqn of the procedure which called the current 
procedure. 

c. Any information that is pertinent to the current procedure. 

d. The sequence number in the MCS source code file at the point 
where the •onitor Mas called. 

Since the •onitor is a generative option, the HCS used for nor-
mal operation does nDt have to carry the overhead of monitor logic. 
Users can generate a second HCS whicl is exactly like the production 
HCS except that the MONITOR generation parameter is set. This second 
HCS would be used only if probleas arise which cannot otherwise be 
diagnosed. 

When an HCS is generated with the MONITOR parameter set, the aon-
itor listing can be turned on and off either dynaaically, by a Netw~rk 
Control command, or between executions of the HCS by the TCL co•piler. 
further•orer the •onitor can be selected for individual procedures, or 
for only those procedures sYspected of being related to a proble•· 

~'BEfH_HB!f&8UUtt0£ 
To provide Application Programs with enhanced terminal independence, 
GEHCOS can automatically segment •essages to fit the buff er of the 
destination station. Instead of transmitting a message that cannot 
be accepted by a station becaase of its length, the HCS :an break tha 
the •essage into two or more transmissions. 



The message is segmented on word boundaries whenever possible. The 
segment will be as long as is possible without splitt;ng a word or 
exceeding the buffer at the station. If the message contains a string 
of nonblank elements that is greater than the station buffer size, it 
is necessary to break the string into one or •ore transmissions. Using 
screen wraparound is not recommended with messages that contain for
mats. A formatted message could be segmented in the midjle of a for•s 
field. A warning •essage is sent to the Control station when screen 
wraparound sends a formatted message to a station. 

Code for screen wraparound is generated when the station screensize is 
declared larger than the Global HAXTEXTSIZE. 

~UfEBll~DRI-HCj1 
GEHCOS provides a supervisory HCS function allowing stations to be 
switched between HCS progra•s· The ~ser •ay, for example. use CANOE 
and ODESY. which are both HCS progra•s and switch between the• as the 
need arises. Without a supervisory MCS• both CANDE and ~DESY would 
have to be shut down and restarted to switch stations. resulting in con
siderable inconvenience to the rest of t~e station operators. However. 
with GEHCOS Network Control co••ands, station operators can switch fro• 
one subordinate HCS to another without interrupting the other operators. 

B~H~IE_eRO§BAH_E!f~Y!lD~£ 
Among the on-line applications of a given installation, there may be 
programs which would be •ost conveniently ~sed if they could oe exec~ted 
remotely. GEHCOS provides this capability. All on-line progra•s Beed 
not be executed remotely• however. There are situations where it is 
desirable to have centralized control over program execution. GEHCDS 
also provides the ability to exercise centralized control via the 
supervisory console or a remote control station. 

EDBHAII1HG£ 
One of the •ajor problems of on-lime program•ing is the human interface. 
Since the syste• can interact with many individuals thro~gh statioms• 
some of whom may only spend a small percentage of time working with a 
terminal. it is important that the input and output be as •hu1anly 
readable• as possible. Proper formatting of information exchanged 
between the terminal and the system provides this readability. 

When approaching the problem of formatting. the strategy employed •ust 
be chosen carefully. Application Prograws can be written to expect and 
create readable messages. However. they then become much mor! co1plex• 
especially if several terminal devices are involved. Moreover~ if 
existing terminal devices are replaced with others. the application 
programs must be converted. Application Progra•s are much easier t~ 
write and maintain if they read a~d write records instead of messages 
that can be clearly understood by peo~le. 

The GEMCOS formatting function of the advance version was designed witb 
these aspects in mind. It can be used to support forms requests• 
enhance the readability of •essage text and ensure Appli:ation Progra• 
device independence. 
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SECTION 3 

TRANSACTION CONTROL LANGUAGE 

iiBf.B!J._Ql~CU~~lUB-DE_lRAH~AJ;llDH_£DK!.llQL_L!H~YAi~-l!CLl& 
The B 1800/B 1700 Transaction Control Language is classified as a 
descriptive language. It is a high-level language providing a si•ple 
means of selecting required MCS functions and describing on-line syste• 
relationships. fhe result of a TCL co•pilation is an HCS progra• com
posed of GEHCOS intrinsics and a data file consisting of on-line 
relationships. <An MCS is a program which works cl~sely with a NetwDrk 
Controller to provide functions such as remote file control, !rror 
handling, access control. audit• routing, formatting, et:., for OR-line 
application programs.> The size limitations of the TCL :ompiler are 
given in appendix G. 

If the requirements of the HCS or the relationships with which it 
operates change, a new system may be easily obtained by recompiliBg. 

The TCL co•piler is found on a GEHCOS release tape in a file labeled 
MCSTCL. When HCSTCL is executed, it awaits a TCL sDurce deck labeled 
HCSIN. The cards which c~mpose a TCL source deck are si•ilar to thBse 
of a UPL source deck: 

Columns 73 through 80 are reserved for sequence numb!rs. 
Co•• en t ~- ~M __ ~ff~~-«..>.!L.~11..Y~_Cjtf_<;I _t9_tJ ~~J-~JL.~-~,_ 
Statements may begin in any column. 

The TCL co•piler does not permit a continuation from one card to the 
next. If a string is begun on a card• it •ust end on that card. 

~IHI&X-kU8l~8llQNi~ 
The following is a discussion of the Backus-Naur for• usad to descri~e 
the syntax of the TCL. 

METALINGUISTIC SYMBOLS. 
A metalanguage is a language used to describe other langJages. A meta
linguistic symbol is a symbol used in a •etalanguage to define the syn
tax of a language. The following metalinguistic sy•bols are used in 
this docuaent: 

a. Left and right broken brackets << >) are used to contain one 
or more digits and/or letters representing a metalinguistic 
variable whose definition is given By a metalinguistic formula 

b. The symbol (::=) means •is defined as•. The metalinguistic 
variable to the left of this symbol is defined ~Y the meta
linguistic formula on its right. 



c. The slash (/) means •or•. It separates alternate definitions 
of a •etalinguistic variable. The conventional syabol of a 
vertical bar is not used in this docuaent to represent the Nord 
•or•. 

d. Brackets <C l> are used to enclose •etalinguistic variables 
Nhich are defined by the •eaning of the English language expres
sion contained Nithin the brackets. This foraulation is used 
only when it is i•possible or i•practical to use a aatali~guistic 
foraula. 

METALINGUISTIC FORMULAE. 
Metalinguistic symbols are used iR foraing a metalinguistic foraula. A 
aetalinguistic for•ula is a rule which produces an allowable sequence 
of characters and/or symbols. These foraulas are used to define the 
syntax of the TCL. The syntax, co•bined Nith the seaantics contained 
in this aanuat, defines the TCL. 

Any aark or symbol in a •etalinguistic for•ula which is not one of the 
•etalinguistic syabols is equivalent to itself. The juxtapositio~ ~f 
the metalinguistic variables and/or symbols in a metalinguistic formula 
denotes the ;uxtaposition of those ele•ents in the construct indicated. 

An example of a •etalinguistic formula is: 

<identifier> ::= <letter I <identifier> <letter> I 
<ide~tifier> <digit> 

This metalinguistic formula is read: 

An identifier is defined as a letter• or an identifier follDved 
by a letter• or an identifier followed by a digit. 

The metalinguistic formula above defines a recursive relationship by 
which a construct called an identifier may be formed. That is• evalua
tion of the formula shows that an identifier begins with a letter. The 
letter may stand alone. or •ay be followed by a seqyence of letters and 
digits. 
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NDTE 
Beginning with the heading •character 
Set,• all infor1atiDn contained in this 
section is presented in the following 
order: 1> Set. Description, Section. 
State•ent• Co••and or Declaration. 2> 
Syntax• 3) Se•antics• ~> Pragmatics• if 
applicable• and 5> Exaaple<s>• if any. 



'liAB!C.!EB-~E!.& 
The character set for which the lang11age is defined is drawn fro• 
Extended Binary-Coded Oeci •al Interchange Code <EBCDIC> character 

Syntax: 

<letter> 

<digit> 

<special character> 

<slash> 

<single space> 

<space> 

<character> 

<string character> 

. ·- A I B I c I D I E I F I G ··-
J I K I L I " I N I !) I p 
s I T I u I v I .. I x I y 

··- 0 I 1 I z I l I " I j I 6 ··-
'J I 

. ·- I I <st ash> I = I . I . ·- . , . 
s I * I - I I I ; I ' I 
<single space> 

: := f 

::= Cone horizontal position] 

::= <single space> I <space> 
<single space> 

::= <string character> I 
<string bracket character> 

::= <letter> I <digit> I 
<special character> 

I 
I 
I 

I 

. , 

<string bracket character> ::= • 

<e•pty> ::= Cthe null string of »r•oolsl 

Se•antics: 

H 
Q 
z 

1 

( 

the 
set. 

I I 
I It 

I 8 

I > 

The character set for the handler define is a 5Z-character subset 
of the EBCDIC character set containing letters, digits• special 
characters, the string bracket character• and the space. 

I 
I 

I 

I 



Syntax: 

<basic symbol> ::=<letter> I <digit> I <deli•iter> 

<deli•iter> ::= <assi9naent operator> I <separator> 

<assig1•ent operator> ::= = 

<separator> ::= • I • I : I <space> I ; 

Se•antics: 

Only upper-case letters are ~er•itted. Deli•iters separate various 
entities that make up a syste• definition. 



Basic Co•pone nts 

Syntax: 

<basic component> ::= <identifier> I <generalized i~entifier> I 
<integer> I <string> I <logical value> 

Semantics: 

Basic components are the pri1e structures of the 
language. 
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Basic Co•ponents 
cont 

I OE NT If IERS. 

Syntax: 

<identifier> 

Se•antics: 

····- <letter> I <identifier> <letter> I 
<identifier> <digit> 

The maxi•u• length of an ide~tifier is 30 characters. Spaces aay 
not appear as part of an ide~tif ier. 
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Basi: Co•pone1'ts 
cont 

GENERALIZED IDENJIFIERS. 

Syntax: 

<generalized identifier> 

Semantics: 

··.. - <identifier> I 
<generalized identifier> <slash> 
<identifier> 

A <generalized identifier> •ay contain a maximu• of 3 
identifiers separated by slashes. An identifier used as aft 
<identifier co•ponent> •ust be less than or equal to 10 
characters. 

E.&.il!!J!lll 

COMPUTER/TTY35 
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Basic Co•ponents 
cont 

INTEGERS. 

Syntax: 

<integer> ::= <digit> I <integer> <digit> 

Semantics: 

Only positive integers are allowed. A space may net appaar 
within an integer. Integers are li•ited to eight digits. 



STRINGS. 

Syntax: 

<general string> 

<string> 

<EBCDIC string> 

<character concatenation> 

<EBCDIC unit string> 

<hexadecimal string> 

<hex string> 

<hex pair> 

<hex character> 

<hex unit string> 

<EBCDIC CODE> 

<hexadecimal code> 

. ·.. -
: := 

. ·. ·-
··. ·-

. ·. ·-

. ·-. ·-

. ·-. ·-

. ·-. ·-

.. -.. -

Basic Co•ponents 
cont 

<string> I <hexadeci•al string> 

<EBCDIC string> I 
<EBCDIC unit string> 

•<character concatenation>• 

<string character> I 
<character concatenation> 
<string character> 

•<string character>• I 
•<string bracket character>• 

•<hex string>" 

<hex pair> I <hex string> 
<hex pair> 

<hex character> 
<hex character> 

0 I l I z I 3 I 4 I 5 I 6 I 
9 I A I 8 I c I I} I E I F 

7 I 

::= <hexadecimal code> •<hex pair>• 

::= 8 I <e11pty> 

: := 4 

8 I 

<one-byte string> ::= <EBCDIC unit string> I <hex u~it string> 

Semantics: 

The maximum length of a string is lZO characters. Strings con
taining internal quotes must be broken into separate <strings> 
containing three quotes in s~ccession. 
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Basic Components 
cont 

LOGICAL VALUES. 

Syntax: 

<logical value> 

Semantics: 

. ··. ·- TRUE I FALSE 

A logical value consists of the two possible conditions that a 
Boolean may assume. 
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Syntax: 

<DECK DESCRIPTION> 

Semantics: 

····-

I 

<CONTROL statement> I 
<CONTROL statement> 

DECK DESCRIPTION 

<HCSTIC FILE NAME stateaent> 
<FORHAT FILE NAHE state•ent> 
<GLOBAL section> 
<DEFINITION section> 

In order to create an HCS with B 1800/B 1700 GEHCOSP the user must 
execute HCSTCL. First the user •ust load HCSGTSP M:SGO and HCSTCL 
from the B 1800/B 1700 GEMCOS release tape. HCSTCL can then be 
executed by reading in a card deck constructed as follows: 

?EX HCSTCL 
?DATA HCSIN 

• 

<Deck description> 
• 

• • 
?ENO 

As soon as the compilation beginsP MCSTCL reads HCSIN, and writes 
HCSLST on a line printer. MCSLST consists of a listing of the 
<Deck description> along with aRy syntax errors. If there are no 
syntax errors, HCSTCL takes the actions specified in the <CONTROL 
state•ent>. 

The user could create and maintain a TCL source file with CANOE 
instead of a card deck. The CANOE default file type should be 
used. To run HCSTCL with TCL source file created through CANOEP 
enter the following: 

EX HCSTCL FILE HCSIN NAME <user's CANOE file name> OSK DEf; 

3-11 



DECK DESCRIPTION 
cont 

1-12 

?EX HCSTCL 
?DATA HCSI N 

CONTROL = GENERATE, LIST, COMPILE. 
GLOBAL: 

HONITORTRACE = TRUE. 
NCCOKRESPONSE = "SOKS•. 
CONTROLSTATIONS = T0600A. 

BEGIN 
PROGRAM PAYROLL USER: 

TITLE = PAYROLL. 
TRANCODE = UPOATECl,1). 
TRANCODE = INQCt,z>. 

PROGRAM IN1ENrORY USER: 
TITLE = INVNT. 
TRANCOOE = RCV {2,1), SHIP {2,2). 

PROGRAM GAME UTILITY: 
TITLE = HAZE/GAHE. 
INTERFACE = NONPARTICIPATION. 

STATION T0800A: 
STATION 106008: 
STATION roaooc: 
STATION T0700A: 
STATIC DECLARATIONS: 

DECLARE 01 MESS.STRUCTURE 
OZ MESS.ITEM.I 
02 MESS.ITEH.Z 

ENOSOURCECOOE. 
PROCEDURE SETVALUES: 

PROCEDURE HESS.SET.VALUES;% 
HESS.ITEH.1 := "AAA";% 
MESS.ITEH.Z := "88"i% 
END HESS.SET.VALUEs;z 

ENDSOURCECODE. 
END. 

?END. 

CHARACTER C5 h 
CHARACTER CJ), 
CHARACTER<ZH 



Syntax: 

<CONTROL state•ent> 

<control list> 

<control task> 

Semantics: 

····-
. ·. ·-

····-

CONTROL State•ent 

CONTROL = <control list>. 

<control task> I 
<coatrol list> , <control task> 

LIST I GENERATE I REGENERATE I COMPILE f 
UPOATEFMT 

The <CONTROL state•ent> defines the task<s> to be parformed during 
a run of HCSTCL. The <contr~l list> defines the individual task 
or combination of tasks. 

LIST causes a hard-copy record of the user's data communication 
syste• description to be written to a tine printer. The listing 
is labeled MCSRPT. If LIST is the only option in the <control 
list>• the <GLOBAL section> and the <DEFINITION section> are n~t 
required; however, the HCSTIC file •ust be available to HCSTCL. 

GENERATE causes HCSTCL to create a disk file labele~ MCSTHP and 
ZIP HCSGO. MCSGO uses MCSTHP and HCSGTS to create MCSSRC, the 
user's HCS source-code file. In addition, when GENERATE appears 
in the <CONTROL statement>, a disk file labeled HCSTIC is written. 
HCSTIC contains customized tables consisting of the user's data 
com•unication syste• network relationships. The HCSTIC file •ust 
be present when executing a B 1700 GEHCOS-generated HCS. When 
GENERATE is in the <control list>• both the <GLOBAL section> and 
<DEFINITION section> must be present. 

REGENERATE causes MCSTCL to create a new HCSTIC file from an old 
one. This option should be used if a station, transaction. pro
gram, or access key is to be added or changed. REGENERATE neither 
writes MCSCRO nor ZIP-executes MCSGO, thus saving machine ti1e. 
When REGENERATE is in the <control list>, both the <GLOBAL section> 
and the <DEFINITION section> must be present. If MCSTCL deter•ines 
Cwhile modifying an existing HCSTIC file> that the MCS code file 
is no tonger co1patible, it produces a syntax error and the regen
eration does not occur. This ha~pens when. for exa•ple, AUDIT was 
not specified in the original GENERATE run, but appears in the 
REGENERATE run. 
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CONTROL Stateaent 
cont 
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NOTE 
During a REGENERATE run• the station 
network control information• which is 
used to bring stations back to their 
last running state• is not copied fro• 
the old HCSTIC file to the new one. 
Therefore• after a regeneration• sta• 
tions in the network have those attri
butes specified in NDL which do not 
reflect the accu•ulated changes caused 
by GEHCOS Network Cantrol Com•ands. 
Moreover. the audit file number is reset 
to zero; all existing audit files are no 
longer valid. 

COMPILE causes HCSTCL to instruct MCSGO to ZIP-execute the UPL 
co•piler to create MCSSRC/object from HCSSRC. If CJHPILE appears 
in the <control list>• GENERATE must also appear. 

UPDATErMT facilitates reco•pilation of the JCL FORMAT section 
without requiring generation or regeneration. The format section 
can be reco•pited while the HCS is operating and without affecting 
the HCSJIC file. Only previously co•piled functions and for1ats 
can be •odif ied. fhe reco•piled functions and for•ats are copied 
into the format file• MCSfORMATS. Progra•s and stations have 
access to the new copy of the foraat through t~e •UPO network 
control com•and. entered froa the control station or the SPO. 

E&~mult~l 

CONTROL =LIST. 
CONTROL = REGENERATE• LISJ. 
CONTROL = GENERATE• LIST, CDHPILE. 
CONTROL = UPOATEFHT. 

Figures 3-1 through 3-4 illustrate which files are created aAd 
accessed by the TCL compiler CMCSTCL> when the previously listed 
example control statements are ~resent. 



MCSTIC 

MCSI~ 
I 
I 
I 
I 
I 
I 
I 
I -----

MCSTCL 

CONTRDL State•ent 
cont 

MCSRPT 

Figure 3-1. files Created bf TCL 
C'•Piler When CONTROL = LIST 
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CONTROL State•eat 
cont 

"'CS 
F~RMJ\TS 

MCSTIC 

I 
I 
I 
I 
I 

MCSIN 

I 
I 

MCSTCL 

MCSTIC 

MCSLST 
MCSRPT 

Figure 3-3. files Created by TCL 
CD•Piler When CONTROL = 
REGENERATE or LIST 
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MCSTIC FILE NAME State•ent 

Syntax: 

<HCSTIC FILE NAME statement> ::= MCSTICFILENAHE = <file-ID>./ 
<e•pty> 

Semantics: 

The <HCSTIC FILE NAME state•ent> allows for the spe;ificatio~ ~f 
the HCSJIC file name. The <HCSJIC FILE NAME state•ant>, if pre• 
sent, must appear after the <CONTROL state•ent> and before the 
<GLOBAL section>. <File-ID> is a 8 1800/ B 1700 file identifier. 
By default• MCSTICFILENAHE is MCSTIC. 

tXA•Alla~ 
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HCSTICFILENAHE = HYHCSTIC. 
HCSTICFILENAME = JEST/MYMCSlJC. 
HCSTICFILENAME = PACKB/TEST/HYMCSTIC. 



FORMAT FILE NAME State•ent 

Syntax: 

<FORMAT FILE NAME state•ent> ::= FORMATFILENAME = <file-IO>. I 
<1 •PtY> 

Se•antics: 

The <FORMAT FILE NAME state•ent> is used to change the naae of the 
MCSFORMATS f ite. This state•ent only functions in the advanced 
and total versions of GEHCOS. It must immediately follow the 
<HCSTIC FILE NAME state•ent> and precede the <GLOBAL section>. 
<File-IO> is a B 1800/B 1700 file identifier. By default~ 
FORHATFILENAME is MCSFORMATS. 

FORMATFILENAHE = ALLFDRMATS. 
FORMATFILENAME = TEST/FORMATS. 
FORHATFILENAME = GEHPAC/LIVE/FORMATS. 



GLOBAL Section 

Syntax: 

<GLOBAL section> 

<global definition> 

<global statement list> 

<GLOBAL stateaent> 

<CODE GENERATION state•ent> 

····-
::= 

::= 

····-
::= 

<global definition> I <empty> 

GLOBAL: <GLOBAL statement list> I 

<GLOBAL stateaent> I 
<GLOBAL statement list> 
<GLOBAL statement> 

<CODE GENERATION statement> 
<MISCELLANEOUS PARAMETER state•ant> 

<CHANGE REQUESTS statement> I 
<DATA DUMP statement> I 
<MESSAGE BROADCAST state•ent> I 
<MESSAGE RECALL stateaent> I 
<PROGRAM BDJ EDJ stateaent> I 
<MONITOR TRACE stataaent> I 
<STATUS REPORTS state•ent> I 
<SYSTEM HALT statement> I 
<COMPILE OPTIONS state•ent> I 
<OBJECT CODE FILE NlME state•ent> I 
<SOURCE CODE FILE NAME state•ent> I 
<NAME Sf ACK ENTRIES stateaent> I 
<VALUE STACK BITS stateaent> I 
<CONVERSATIONLIMIT state•ent> 

<MISCELLANEOUS PARAMETER state•ent> 
::= <NCC OK RESPONSE statement> I 

<SIGNAL CHARACTER statement> I 
<AUDIT RECORD SIZE state•ent> I 
<AUDIT PAGE SIZE stateaent> I 
<AUDIT FILE PACK ID stateaent> I 
<CHECKPOINT INTERVAL state•ent> I 
<MAX TEXT SIZE statement> I 
<QUEUE OEPTM statement> I 
<QUEUE BUFFERS stateaent> I 
<QUEUE NAME stateaent> I 
<SIMULATION statement> I 
<MONITOR TRACE ON state•ent> I 
<FORMAT AND FUNCTION state•ent list> I 
<RECALL PROGRAM statement> I 
<CONTROLSTATIONS statement> 

Semantics: 

3-20 

The <GLOBAL section> is comp~sed of two types of <GLOBAL 
statements>: <CODE GENERATION statements> and <MISCELLANEOUS 
PARAMETER state•ents>. Any given <GLOBAL statement> may only 
occur once in the <GLOBAL section> with the exception of the 
format and function statements. 



GLOBAL Section 
cont 

There are two trpes of <CODE GENERATION stateaents>. first• there 
are <CODE GENERATION stateaents> which cause o~tional HCS intrin• 
sics to be generated into the MCS source f ilei they can take on a 
true or false value. Optional MCS intrinsics include code to 
support change coa•ands• the data dump coaaand. aessage broadcast• 
aessage recall• progra• control coaaands. the monitor trace. sta
tus coaaands• systea shutdown. audit• output audit and queue 
restoration. Second, there are <CODE GENERATION stateaents> which 
control the naaes of GEMCOS files. UPL coapiler options. and object 
code aeaory size requireaents. It is iaportant to note that both 
types of <CODE GENERAIION state•ents> directly affe:t the MCS 
source and/or object code files. Tberefore. if a <CODE GENERATIBN 
stateaent> is aodified• GENERATE and COMPILE should appear in the 
<CONTROL stateaent> since neM source and object code files are 
requiredi otherwise• MCSTCL detects an object code file• MCSTIC 
file incoapatibility error. 

<MISCELLANEOUS PARAMETER stateaents> specify various attributes of 
a running GEMCOS MCS such as the signal character. Control sta• 
tion. Network Control Com•and response. ate. Except for the 
<MAX TEXT SIZE state•ent>• the <AUDIT PAGE SIZE stateaent> and the 
<CONTROL STATIONS stateaent>• <MISCELLANEOUS PARAMETER state1ents> 
may be safelJ changed in a REGENERATE HCSTCL run. 

txAaR!Jt.! 

GLOBAL: 
PROGRAHBOJEOJ = TRUE. 
HONITORTRACE = FALSE. 
COHPILEOPTIONS = •LIST SINGLE•. 
QUEUEBUfFERS = 3. 
DATADUMP = TRUE. 
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GLOBAL Section 
cont 

CHANGE REQUESTS STATEMENT. 

Syntax: 

<CHANGE REQUESTS state•ent> ::= 
CHANGEREQUESTS = <logical value>. I 
<e•pty> 

Se•antics: 

The <CHANGE REQUESTS stateaent> deteraines Nhether the GEHCDS MCS 
is to contain the logic to s~pport the following seren Network 
Control Comaand change requests: 

a. CHANGE STATION ADDRESS CCSA>. 
b. CHANGE STATION DIAGNDSTIC CCSD>. 
c. CHANGE STATION FREQUENCY CCSF). 
d. CHANGE STATION HAXIHUH RETRY CCSM>. 
e. CHANGE STATION QUEUE CCSQ). 
f. CHANGE STATION READY CCSR). 
g. CHAt4GE STATION TRANSMISSION NUMBER CCST>. 

When HDNITORTRACE equals TRUE, the CHANGE MONITOR FLAG CCMF> com•and 
becomes the eighth change request and CHANGEREQUEST defaults tG 
TRUE. OtherMise, CHANGEREQUESTS defaults to FALSE. 

{.lA.!.Qll!. 

CHANGEREQUESTS = TRUE. 
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DATA DUMP STATEMENT. 

Syntax: 

<DATA DUHP state•ent> 

Seaantics: 

··· ·-

Glll BAL Se ct ion 
cont 

OATADUMP = <logical value>. I <e•pty> 

The <DATA DUHP state•ent> indicates whether the code to create a 
du•p of internal MCS variables is present. If DATA~UHP equals JRUE. 
the REPORT DATA DUMP <RDM) com•and is recognized. By default• 
DATADUHP equals FALSE. 

tJ.sl..!Jlll.!. 

DATADUMP = FALSE. 



GLOBAL Section 
cont 

MESSAGE BROADCAST STATEMENT. 

Syntax: 

<MESSAGE BROADCAST state•ant> ::= 
MESSAGEBROADCAST = <logical value>. I 
<e1pt1> 

Seaantics: 

3-24 

The <MESSAGE BROADCAST state1ent> specifies if the code to supp11rt 
the BROADCAST (8RC> Network Control Command is to ba genarated. BJ 
default~ HESSAGEBROADCAST eQuals FALSE. 

HESSAGEBROADCAST = TRUE. 



MESSAGE RECALL STATEMENT. 

Syntax: 

GUI BAL Se ct ion 
carat 

<MESSAGE RECALL statement> ::= 

Se•antics: 

MESSAGERECALL = <logical value>. I 
<e•ptf> 

The <MESSAGE RECALL statement> indicates whether the code t~ su~
port the POP QUEUE CPQ) NetwDrk Control Com•and will be generated. 
HESSAGERECALL equals FALSE by default. 

EJ.j..!!J21Jt! 

HESSAGERECALL = TRUE. 
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GLOBAL Section 
cont 

PROGRAM BOJ EOJ STATEMENT. 

Syntax: 

<PROGRAM BOJ EOJ stateaent> ::= 

Seaantics: 

PRDGRANBOJEO~ = <logical value>. I 
<eapty> 

The <PROGRAM BOJ EOJ state•ent> deteraines if the EXECUTE PROGRAM 
<EX>• HALT APPLICATION PROGRAM <HAP>• and CLEAR BUSI FLAG <CBF> 
Network Control Co••ands are to be supported. By default• 
PROGRAHBOJEOJ equals FLASE. This stateaent should be set to JRUE 
if Utility Prograas are to be generated into the MCS. 

PROGRAMBOJEOJ = FALSE. 



MONITOR TRACE STATEMENT. 

Syntax: 

<MONITOR TRACE state•ent> 

Se•antics: 

····-

GLOBAL Section 
coat 

MONITORTRACE = <logical value>. I 
<e•pty> 

The <MONITOR TRACE state•ent> s~ecifies whether to generate logic 
for the Debug Monitor. When HONITORTRACE is set• CHANGEREQUESTS 
beco•es TRUE by default to include the CMF Network Control Co•mand. 
However, if CHANGEREQUESTS equals TRUE and MDNITORTIACE aquals FALSE• 
the CHF Network Control Coa1and is not recognized. By dafault• 
MONITORTRACE equals FALSE. 

HONITORTRACE = TRUE. 
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GLOBAL Section 
cont 

STATUS REPORTS STATEMENT. 

Syntax: 

<STATUS REPORTS statement> ::= 
STATUSREPORTS = <logical value>. I 
<e•pt1> 

Semantics: 

3-28 

The <STATUS REPORTS statament> determines whether to include the 
logic to support the following five Network Control Command status 
report requests: 

a. REPORT FILE STATUS CRFS>. 
b. REPORT PROGRAM COUNTERS CRPC). 
c. REPORT PROGRAM STATUS CRPS). 
d. REPORT STATION COUNTERS CRSC). 
e. REPORT STATION STATUS CRSS>. 

STATUSREPORTS equals FALSE by default. 

STATUSREPORTS = FALSE. 



SYSTEM HALT STATEMENT. 

Syntax: 

Gl!J BAL Section 
co rat 

<SYSTEM HALT state•ent> ::= SYSTE~HALT = <logical value>. I 
<e•i> ty> 

Se•antics: 

The <SYSTEM HALT stateaent> specifies if 
HALT <HLT> NetwDrk Control Coaaand is to 
is set TRUE• CHlNGEREQUESTS is set TRUE. 
by default. 

f;XA.Gi!l!. 

SYSTEHHALT = TRUE. 

the cDde for handli~g the 
be generated. If SYSTE~HALT 

SYSTENHALT equals FALSE 
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GLOBAL Section 
cont 

COMPILE OPTIONS STATEMENT. 

Syntax: 

<COMPILE OPTIONS statement> ::= 
COHPILEOPTIONS = <string>. I <a•pty> 

Semantics: 

The <COMPILE OPTIONS stateaent> atloNs for the s~ecificatiDR of 
UPL compiler control statements when COMPILE appears in the 
<CONTROL statement> <refer to the Burroughs B 1700 Syste•s User 
Programming Language (UPL> Reference Manual. form 1~67170. for a 
complete description of available options>. <String> •ust Degin 
and end with a quote and •ust not e1ceed 65 characters. By defawlt• 
COHPILEOPTIONS is set to NO LIST NO_OUPLICATES SUPPRESS USEDOTS. 

f &a•RlAI! 
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COHPILEOPTIONS = •LIST SINGLE•. 
COHPILEOPTIONS = •LIST XMAP XREf•. 



OBJECT-CODE FILE NAME STATEHENJ. 

Syntax: 

<OBJECT CODE FILE NAHE state1ent> ::= 

Gl~BAL Section 
cont 

OBJECJCODEFILENAHE = <file-IO>. I 
<e1pt1> 

Se•antics: 

The <OBJECT-CODE FILE NAME state•ent> allows for the specification 
of the HCS object code file name when COMPILE ap~ears in the 
<CONTROL state•ent>. <File-ID> is a B 1800/B 1700 file identifier. 
By default~ OBJECTCODEfILENAHE is HCSSRC/OBJECT. 

~A~.B.Qlit~! 

OBJECTCOOEFILENAHE = HCS. 
OBJECTCOOEFILENAHE = INVENTORY/MCS. 
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SOURCE-CODE FILE NAME STATEMENT. 

Syntax: 

<SOURCE CODE FILE NAME state1ent> ::= 
SO~RCECODEFILENAHE =<file-ID>. I 
<e•pt,> 

Semantics: 

The <SOURCE-CODE FILE NAME statement> allows for the specification 
of the HCS source code file name when GENERATE appears in the 
<CONTROL statement>. <file-ID> is a 8 1800/B 1700 file ide~tifier. 
By default, SOURCECODEFILENAME is HCSSRC. 

Ex~•Ql2l! 

l-32 

SOURCECOOEFILENAHE = HCS/SOURCE. 
SOURCECOOEFILENAHE = SOURCE/FILE. 



NAME-STACK ENTRIES STAJEHENT. 

Syntax: 

GLBBAL Section 
cont 

<NAME STACK ENTRIES statement>::= 

Se•antics: 

NAMESTACKENTRIES = <integer>. I 
<e•pty> 

The <NAME Sf ACK ENTRIES state•ent> specifies tie •axi•u• nu1ber of 
na•e-stack entries that need to be reserved for variables declared 
by user-written code. This parameter is used to ensure that stack 
sizes are large enough to execute an MCS which contains user-writ
ten code. If the value assigned in this statement is not large 
enough, a na•e or value-stack overflow error may oc:ur when the 
HCS is exec~ted. Na•e-stack entries are used to store infor•ation 
concerning variables. One name-stack entry is used for !ach data 
name that appears in a <DECLARE statement>. If a data name refers 
to an array, it requires two na•e-stack entries. By default• 
NAHESTACKENTRIES is set to O. 

To achieve optimal memory use, GEHCDS estimates the name-stack space 
required for its variable declarations and overrides the UPL c~•~iler 
defaults. If user code is being included• NAHESTACKENTRIES shodld 
be set appropriately. The value given to NAHESTACKENTRIES is added 
to the GEHCOS estimate. If Jser-written code is not included• the 
<NAME STACK ENTRIES statement> may be ignored. 

fX~ADl.l.i! 

NAHESTACKENf RIES = 25. 
NAHESTACKENTRIES = 100. 
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cont 

VALUE-STACK BITS STATEMENT. 

Syntax: 

<VALUE STACK BITS state•ent> ::= 

Semantics: 

YALUESTACKBITS = <integer>. I 
<e1pty> 

The <VALUE STACK BITS state1ent> specifies the maxi•u• nu•ber ~f 
value-stack bits that are needed as a result of user-code data-name 
declarations. This parameter is used to ensure that stack sizes 
are large enough to execute an MCS which contains user-written code. 
If the value assigned in this state•ent is not larga enough• a name 
or value-stack overflow error •ay occur when the MCS is executed. 
The value of a variable which requires l4 or less bits requires no 
room on the value stack. However• if a variable requires more than 
24 bits• or if the variable refers to an array• spa:e must be 
reserved on the value stack for that variable. By default• 
VALUESTACKBITS equals zero. 

In a fashion similar to the <NAME STACK ENTRIES statement>• the 
<VALUE STACK BITS statement> ena~les GEMCOS to achieve opti•ized 
memory use. GEHCOS esti•ates the value-stack space required for 
its variables and overrides the UPL compiler defaults. If user 
code is included• VALUESTACKBITS should be set appropriately. fhe 
nu1ber assigned to Y~LUESTACKBITS is added to the GEHCOS esti-
1ates. If user-written code is not included• the <#ALUE STACK 
BITS statement> •ay be ignored. 

£A~•nl~~! 

VALUESTACKBITS = 1000. 
YALUESTACKBITS = 256. 



CONVERSATIONLIHIT STATEMENT. 

Syntax: 

<CONVERSATIONLIHIT statement> 

Se•antics: 

····-

GLDBAL SectioR 
CO Rt 

CONVERSATIONLIHIT = <integer> I 
<empty> 

The <CONVERSATIONLIMIT state•ent> allows the user to specify the 
•axi•u• nua~er of stations that aay converse concurrentl,. The 
integer specified must not exceed the nuaber of stations declared 
in TCL. The aaxi•u• li•it allowed by GEHCOS is 64. If there are 
no CONVERSATIONSIZE state•ents declared for prograas in the TCL• 
the default value is zero. That is, no conversation capability 
exists in the HCS. If conversational progra1s are present, the 
default value is the number of stations declared iR the TCL. If 
zero is declared• no conversation capability exists in the MCS. 

This statement establishes the n~•ber of reserved conversation 
areas. The number of areas are reserved by powers of 2. When the 
limit is declared, the nearest Z to the nth power tlat is greater 
than or equal to the limit is the nu•ber of areas reserved. Even 
if the reserved area is larger than the limit• the aaximua number 
of concurrent conversations aay not exceed the s~ecified l1•it. 
If the limit needs to be increased and the new limit exceeds the 
number of reserved areas. a GENERATE_ and re-COMPILE is rtquired. 

EAa~Ql~~! 

CONVERSATIONLIHIT = 8. 
CONVERSATIONLIHIT = 5. 
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NCC OK RESPONSE STATEMENT. 

Syntax: 

<NCC OK RESPONSE state•ent> ::= NCCOKRESPONSE = <string>. I 
<e•pty> 

Se•antics: 

The <NCC OK RESPONSE state•e~t> defines the •essage to be retur~ed 
to a station upon successful ca•pletion of a NetNork Control Coa• 
aand. The <string> •ust begin and end Mith a quote and cannot 
exceed eight characters in length. By default• NCCRESPONSE is S 
<dollar sign>. 

f.l~.lllltt:i! 
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NCCOKRESPONSE = •NCC OK•. 
NCCOKRESPONSE = •ooNE·. 
NCCOKRESPON5E = "•OK••. 



SIGNAL CHARACTER STAfEMENT. 

Syntax: 

GLOBAL Sectio~ 
cont 

<SIGNAL CHARACTER stateaant> ::= 

Se•antics: 

SIGNALCHARACTER = <character>. I 
<e•pty> 

The <SIGNAL CHARACTER state1ent> defines the claracter which• when 
encountered in the first position of a •essage. signals the Net· 
work Controller and the HCS that the •essage is a Natwork Control 
Co••and. The character •ust be a single character enclosed in 
quotes. By default• SIGNALCHARACTER is •••. 

SIGNALCHARACTER = ·~·. 
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GLOBAL Section 
cont 

AUDIT RECORD SIZE STATEMENT. 

Syntax: 

<AUDIT RECORD SIZE statement> ::= AUDITRECORDSIZE = <integer>. I 
<empty> 

Semantics: 

The <AUDIT RECORD SIZE state•ent> controls the size of the audit 
record by specifying the nu•ber of bytes in each re:ord. l•cre•ents 
of 180 are the only allowable values. If a value other than a~ 
incre•ent of 180 is specified, a warning is issued and the next 
highest increMent of 180 is selected. By default• AUDITRECORDSIZE 
equals 180. 

f X~.112.lsti! 

3-38 

AUDITRECORO~IZE = 180. 
AUOITRECOROSIZE = 540. 



AUDIT PAGE SIZE STATEMENT. 

Syntax: 

GLOBAL Section 
cont 

<AUDIT PAGE SIZE state•ent> ::= AUDITPAGESIZE =<integer>. I 
<empty> 

Semantics: 

The <AUDIT PAGE SIZE statement> controls the size of the audit 
files by specifying the number of records in each page <i.e •• area>. 
There are always 40 pages. By default• AUDITPAGESIZE equals 10000. 

l:.!!!.ll!lli1 

AUOITPAGESIZE = 500. 
AUOITPAGESIZE = 2000. 
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GLOBAL Sec ti on 
cont 

AUDIT FILE PACK IO STATEMENT. 

Syntax: 

<AUDIT FILE PACK IO state•ent> 

Se•antics: 

··. ·- AUDITFILEPACKID 
I <empty> 

= <identifier>. 

The <AUDIT FILE PACK ID state•ent> allows HCS audit files te re
side on other than the syste• pack. It is reco•mended that audit 
files reside on a user pack to increase througbput and decrease 
the ti•e spent in audit and recovery. Identifier •~st be 10 
characters or less in length. By default, audit files reside on 
the system pack. 

fA~!lDl!U.! 
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AUOITFILEPACKIO = HCSPACK. 
AUDITFILEPACKID = AUDITPACK. 



CHECKPOINT INTERVAL STATEMENT. 

Syntax: 

GL!JBAL Section 
CO lit 

<CHECKPOINT INTERVAL state•ent> ::= CHECKPOINTINTERf AL= <integer>. 
I <e•pty> 

Semantics: 

The <CHECKPOINT INTERVAL state•ent> determines the length of ti•e 
between checkpoints taken by the HCS during auditing. Specifying 
too s•all a number causes the MCS to do an excessive nu•ber of 
I/Os, thereby reducing throughput. By default, CHECKPOINTINTERVAL 
equals GO <seconds>. 

f .l 5!!!12 lf:. i.! 

CHECKPOINTINTERVAL = 30. 
CHECKPOINTINTERVAL = 90. 



GLOBAL Section 
cont 

HAXIHUH TEXT SIZE STATEMENT. 

Syntax: 

<HAX TEXT SIZE statement> ::= MAXTEXTSIZE = <integer>. I 
<e•pty> 

Semantics: 

The <MAX TEXT SIZE state•ent> defines the size• in :haracters. of 
the longest message that can pass through the HCS. HAXTEXTSIZE 
has a direct affect upon the memory require•ents of a GEMCOS HCS. 
It is best to keep HAXTEXTSIZE as low as possible. If the HCS has 
AUDIT specified as TRUE. the user should never attempt to change 
HAXTEXTSIZE in a REGENERATE HCSTCL r~n; otherwise. old audit files 
will have an incompatible record length. Moreover• an increase in 
MAXTEXTSIZE usually causes a GENERATE and COMPILE to be required 
so that the MCS can have a larger value stack. If AUDIT is FALSE. 
HAXTEXTSIZE can be safely lowered on a REGENERATE MCSTCL run. The 
default value for HAXTEXTSIZE is 125. 

When formatting takes place. resultant messages •ay contain con
trol characters such as tabs• carriage returns• etc. Each control 
character takes up one or more positions in the formatted message. 
An allowance for these characters must be reflected by 
HAXTEXTSIZE. 

IA~•~l~I! 

HAXTEXTSIZE = 1920. 
HAXTEXTSIZE = 300. 



QUEUE DEPTH STATEMENT. 

Syntax: 

<QUEUE DEPTH statement> 

Semantics: 

.. -. ·- QUEUEOEPTH = 

GUJBAL Section 
cont 

<integer>. I 

The <QUEUE DEPTH state•ent> specifies the number of messages which 
may be outstanding in the queue for the HCS. <Integer> •ay range 
fro• 1 to 1023. By default• QUEUEDEPTH equals zo. 

f AS..!.12l~i.l 

QUEUEOEPTH = 5. 
QUEUEDEPTH = 75. 



GLOBAL Section 
cont 

QUEUE BUFFERS STATEMENT. 

Syntax: 

<QUEUE BUFFERS state•ent> ::= QUEUEBUffERS = <integar>. I 
<e•pty> 

Se•antics: 

The <QUEUE BUFFERS state•ent> specifies hoM •any me•ory buffers 
are available to the MCS queue before messa~es begin to overflov 
to disk. The value assigned to QUEUEBUFFERS directly affects the 
memory require•ents of the on-line syste•. A value too small or 
too large can degrade system throughput. It is suggested that the 
user experi•ent with this statement to find the most efficie~t 
value. QUEUEBUFFERS must not have a value greater than QUEUEOEPTH. 
<Integer> •ay range fro• 1 to 16. By default, QUEUEBUFFERS has 
the value 1. 

QUEUEBUFFERS = 5. 
QUEUEBUfFERS = 8. 



QUEUE NAME STATEMENT. 

Syntax: 

<QUEUE NAHE state•ent> 

Seaantics: 

····-

GLIJ BAL' Section 
COllt 

QUEUENAME = <re•ote file-ID>. I 
<eapt r> 

The <QUEUE NAME statement> specifies the external file naae of the 
HCS queue (i.e •• the re•ote file opened by the MCS>. <Ramote 
file-ID> should appear in a FILE stateaent in the user•s Network 
Definition Language source deck. MCSQUEUE is the default value of 
QUEUE NA HE. 

E.&.i.!Rll! 

QUEUENAHE = MCSRHT. 



GLOBAL Section 
cont 

SIMULATION STATEMENT. 

Syntax: 

<SIMULATION statement> 

Se•antics: 

····- SIMULATION = <logical value>. I 
<empty> 

The <SIMULATION state•ent>, when set, causes the HCS to ope~ a 
queue file instead of the usual remote file. The progra• MCSSIM 
can be used instead of the Network Controller to si•ulate input 
via the card reader. Output is si•ulated to a line printer using 
the HCS Monitor Trace code. The source code for HCSSIH is MCSIMS. 
SIMULATION equals FALSE by defa~lt. 

E&A•21Jl! 

SIMULATION = FALSE. 
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MONITOR TRACE ON STATEMENT. 

Syntax: 

<MONITOR TRACE ON statement> ::= 

GLD BAL Section 
cont 

HONITORTRACEON = <logical value>. I 
<e•pty> 

Semantics: 

The <MONITOR TRACE ON state•ent> allows the user to set or reset 
the debug •onitor flags enabling the initialization procedure to 
be traced. By default, MONITORfRACEDN equals fALSE. 

LA!URl..i.l 

NIHE 
The CHf co•mand can be used to set or 
reset any or all of the monitor flags as 
soon as initialization is complete. 

HONITORTRACEON = fALSE. 



GLOBAL Section 
cont 

FORMAT AND FUNCTION STATEMENT LIST. 

Syntax: 

<FORMAT AND FUNCTION statement list> 

<function declaration list> 

<format declaration list> 

::=<function declaration list> 
<format declaration list> I 
<empty> 

··.. -

. ·. ·-

<function declaration> I 
<function declaration list> 
<function declaration> I <eapty> 

<for•at declaration> I 
<format declaration list> 
<format declaration> 

Semantics: 
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In addition to the functional capabilities of the basic versioR of 
B 1800/B 1700 GEHCOS, the advanced version includes a Message For
matting module. The Message formatting module can De us!d to 
support forms requests, modify the test of •essages• andlor ensure 
Application Program device independence. Users of the Basic Ver
sion will ti nd that an atte•pt to invoke the formatting 
capabilities of GEMCOS results in a syntax error. 

The Forms Request function provides station operators with the 
ability to enter a <message-IO> (refer to <DEVICE section>> and to 
receive in return a formatted screen with blank data fields. 
Application Programs may also invoke the for1s Request function 
causing formatted screens with blank data fields to be displayed 
at stations in the network. 

The text of messages entered at stations can be modified, re-arranged 
and/or supple•ented prior to being routed to the appropriate 
Application Progra•. This process is referred to as input for•at
ting. The text of •essages ~ritten by Application ~rograms can ~e 
modified. re-arranged and/or placed into data field» of for•atted 
screens before being sent to stations and are referred to as out• 
put formatting. 



GLOBAL Section 
cont 

When a network is co•prised of t~o or •ore types of ter•inal 
devices• the stations •ay be grouped into several device classifi
cations in the <DEVICE section>. A set of for•ats is defi•ed for 
each device classification. When invoked, the foraatting •odule 
recognizes the device classification of the station involved and 
applies a for•at from the set associated with that :lassification. 
As a result, •essages sent or received by Applicati•n Progra•s can 
have a standard record layout regardless of the device trpe of the 
destination/source station. Moreover, the Application Progra• need 
not be affected by the different control characteristics of different 
devices. 

There are two areas of the Transaction Control language which 
relate to formatting: the <DEVICE section> and the <FORMAT AND 
FUNCTION state•ent list>. The <DEVICE section> is used to identi
fy which messages are to be for•atted and with whicb for•ats. The 
<FORMAT AND FUNCTION state•e~t list> is used to define for•ats and 
functions. A format specifies aow a screen is to be built and/or 
how the message text is to 9e •odified. A function defines a 
translate table which can be referred to by a for•at. 

The <FORMAT AND FUNCTION statement list> is co•pose~ of a 
<function declaration list>, which can be <e•pty>, followed by a 
<format declaration list>. 



GLOBAL Section 
cont 

FUNCTION DECLARAf ION. 

Syntax: 

<function declaration> 

<function part list> 

<function part> 

<function identifier> 

<translation list> 

<translate pair> 

<external string> 

<internal string> 

····-
··.. -

····-

····-
::= 

::= 

····-
····-

FUNCTION <function 'art list>. 

<function part> I 
<function part list> , <function ,art> 

<function identifier> 
<justification and fill part> 
(<translation list>> 

<identifier> 

<translate pair> I 
<translation list> , <translate ~air> 

<external string> : <internal string> 

<string> 

<string> 

<justification and fill part> 

<function type> 

::= (EXTERNAL: <function type> , INTERNAL: 
<function type>] I <e•pty> 

····- INTEGER I ALPHA I UNEDITED 

Se•antics: 
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The <function declaration> defines functions which :an ba used in 
a translate <item phrase> of a <for•at declaration>. A <function 
identifier> is required as the first argu•ent of the translate 
<ite• phrase>. The translate <item phrase> allows a for•at to 
translate a string of length n into a string of length • where 
O<n<7 and 0<•<7. <String> is therefore li•ited to a •axi•u• of 
six characters. Up to 1023 functions •ar be declarad. 

A <translate pair> associates an <external string> ~ith an 
<internal string>. On input• an <external string> is translated 
into the associated <internal string>. On output, an <internal 
string> is translated into the associated <external striBg>. Mhen 
an Application Program daats with the teKt of a message, it must 
use an <internal string> in a translate field. When an operatar 
deals with the text of a message at a station. an <external 
string> is used. 



GLOBAL Section 
cont 

Refer to FORMAT DECLARATION for exa•ples of FUNCTIONS used in 
FORMAT. 

The <justification and fill part> is described in the following 
example: 

FUNCTION GENDER C"HALE•:•1•, "FEMALE•:•z•>. 
FUNCTION OIGITIN c•t•:•oNE"· •2•:•rwo·. •3•:•THREE">• 
DIGITOUJ CEXTERNAL:ALPHA• INTERNAL:INTERNAL:INTEGERJ 

C"ONE":"l"• ·1wo•:•2•. ·THREE•:•3•). 

As the translate module searches for a match between the source 
text to be translated and an <internal string>/<external string>• 
both the source text and the <internal string>/<external string> 
are placed into character strings of length six for comparison. 
The <justification and fill part> enables tne user to control the 
placement of the source text and the <internal string>/<external 
string> into these character strings. If the <justification and 
fill part> is <emptr>• it is ass~med that both the <external 
string> and <internal string> are unedited. By using the 
<justification and fill part>• the user may make either of these 
strings UNEDITED• INTEGER• or ALPHA. 

An UNEDITED string of less than six characters in length is right 
justified within a 6-character string with leading nulls (4"DO">• 
A null compared with any character is always considered a true 
co•parison by the translate function. 
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An integer string of less than six characters is right justified 
with leading zeroes. An alpha string of less than six characters 
is left justified with trailing ~tanks. 

If within a given function the length of each <internal string> is 
the same and the length of each <external string> is the sa•e1 it 
makes little difference whether the strings are UNEDITED• INTEGER# 
or ALPHA. However, if strimgs vary in length• using INTEGER or 
ALPHA strings can help to avoid conf~sion. For exa•ple. suppose a 
function is declared as follows: 

Upon input• if the translate function were to search for an 
<external string> of 1. it would get a •atch with 11 because of a 
NNNNNl. The source text after justification will compare as equal 
to NNNNll• the <external string> after justification Cwhere N is a 
null>. A similar phenomenon would occur on output if the trans
late function was searching for an <internal string> of HE: 
NNNNHE would match NNSOHE. This problem could be awoided by 
declaring the function as follows: 

FUNCTION TEST CEXlERNAL:INTEGER1INTERNAL:ALPHAJ 
c•tt":"SOHE"# •t•:•HE•>. 

With this declaration. if the so~rce text to be translated OA 

input were •1•. it would be converted to 000001. It would not 
match 000011• but would successfully match 1 justified as an 
integer. Likewise• source text on output of HE would be converted 
to MEBBB Cwhere B is a blank); it would not •atch saHEBB, but 
would match HE justified as an alpha string. 



FORMAT DECLARATION. 

Syntax: 

<for•at declaration> 

<format part list> 

<format part> 

<format identifier> 

<special action part> 

<special action> 

<for•at description> 

<local declaration part> 

<variable declaration list> 

<variable declaration> 

<varia~le identifier> 

<optional location specifier> 

<editing specifications> 

<editing phrase list> 

<editing phrase> 

<location specifier> 

<sign> 

<editing string> 

. . -. ·-

.. -.. -

.. -··-

.. -. ·-
::= 

. ·.. -

.. -.. -
: := 

.. -. ·-

.. -. ·-

.. -··-

.. -.. -

.. -··-

.. -.. -

.. -··-

. ·.. -

.. -.. -

.. -.. -

GUJ BAL Se ct ion 
cont 

FORMAT part list> • 

<f or•at part> I 
<for•at part list> • <foraat ~art> 

<for•at identifier> 
<special action part> 
<for•at description> 

<identifier> 

(<special action>] I <!mpty> 

RESIDENT 

C<local declaration part> 
<editing specifications>> 

VARIABLE 
<variable declaration list>i I 
<e•pty> 

<variable declaration> I 
<variable declaration>• 
<variable declaration list> 

<variable identifier> 
<optional location specifier> 
FOR <integer> 

VI I V2 I Vl I V4 I V5 I V& 

4 <integer> I <e•pty> 

<editing phrase list> 

<editing phrase> I 
<editing phrase list>• 
<editing phrase> 

<editing string> I 
<ite11 phrase> I 
<location specifier> 

a <sign> <integer> 

+ I - I <e•pty> 

<simple string> I <skip field> 
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<skip field> 

<ite• phrase> 

<repeat part> 

<update variable> 

<item type> 

<function designator> 

<field width> 

<variable field specifier> 

<internal size> 

<deli•iter> 

<si•ple string> 

<hexadecimal string> 

<hex string> 

<hex pair> 

<hex character> 

<hex unit string> 

<EBCDIC code> 

<hexadecimal code> 

3-54 

::= X <integer> I X<<~eliaiter>) 

::= <repeat part> <ita• type> 
<field width> I 
<repeat part> 
(<editing phrase list>> I 
TC<function identifier> • <item type 
<field width>, <internal size>> 

::= <integer> I 
<update variable> 

··. ·-
::= 

.. -.. -

.. -··-

··.. -
··.. -
.. -.. -
.. -.. -

.. -··-

.. -.. -

.. -.. -
: : = 

.. -. ·-

.. -. ·-

<variable identifier> or <integer> I 
<e11pty> 

<variable identifier>: I <e•;»ty> 

A I I I 8 I J 

<identifier> 

<integer> I 
<<variable field specifier>> 

<deli•iter> , <internal size> 

<integer> 

<EBCDIC unit stri~g> I 
<HEX unit string> 

<EBCDIC code> <EB~OIC stri~g> I 
<hexadeci11al code> 
<hexadeci•al string> 

"<hex string>• 

<hex pair> I <hex string> <hex pair> 

<hex character> <hex character> 

0 I 1 I Z I 3 I ' I 5 I 6 I 7 I 
8 I 9 I A I 8 I C I D I E I f 

<hexadecimal code> •<hex pair>• 

8 I <e•pty> 

::= 4 
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The <for•at declaration> is used to define how a screen is to be 
built and/or how message text is to be modified. When for•ats are 
declared in the <for•at declaration>• the <DEVICE section> is used 
to indicate which formats are to be applied to whicl •essages. Up 
to 1023 formats may be declared. 

The <format part list> allows several formats• separated by co••as, 
to be described in a single <format declaration>. Even though the 
syntax allows several for•ats to be described in one <for•at 
declaration>, it is good practice to define one format per <for•at 
declaration>. When a syntax error is encountered in a <for•at 
part>, the TCL scanner skips past any remaining <format parts> to 
the next <format declaration>. Syntax errors in the skipped 
<format parts> are not flagged until the <format part> in error is 
corrected. If one format is defined per <format declaration>• 
more syntax errors can be caught in each run of the TCL coa,iler. 

Each <format part> associates a <format identifier> with a parti
cular set of message formatting instructions. The <format identi
fier> is referenced in a <fDRHATSIN statement> and/or a 
<fORHATSOUT statement> of the <DEVICE section>. 

The <special action part>, if present, indicates whether the 
format is a resident format. A resident for•at is kept in an 
array in memory instead of on disk. This facility is provided for 
s•all• frequently used formats. It is intended to save the input/ 
output overhead that would otherMise be required to retrieve a 
format from disk before using it. This option should be used with 
care since its overuse could require significant a•ounts of 
•e•ory. 

The <format description> consists of an optional <local 
declaration part> and the <editing specifications> enclosed within 
parentheses. Refer to <repeat part> under Editing Specifications 
for a discussion of the <local declaration part>. (Readers 
unfamiliar with GEMCOS formatting should refer to BlSIC GEHCDS 
FORMATTING PRAGMATICS before continuing.) 
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The <editing specifications> describe the order and length of the 
fields of a •essage as well as the •anipulation of the •essage 
buffer pointers. The <editi~g specifications> is a list of 
<editing phrases>. An <editing phrase> can be an <editing string>• 
a <location ~pecifier> or an <ite• phrase>. 

An <editing string> is either a <si•ple string> or a <skip field>. 
The <si•ple string> is used to place a literal fiel~ into a 
for•atted •essage. A <si•ple string> can be an <EBCDIC stri~g> 
such as •xyz• or a <hexadeciaal string> such as ~·oo• (carriage 
return>. The <si•ple string> is used e1tensivel' w~en building 
forms for scree~ devices. It can be used to create the descrip
tive text of the protected areas as ~ell as the necessar1 control 
characters. A <si•ple string> causes the pointer into t~a for· 
matted message buffer to be updated to the rig~t b' the length 
of the string. The pointer into the source •essage buffer is 
unaffected by a <si•pte string> <editing phrase>. 

Upon input the <skip field> causes te1t in tae ter•inal •essage 
buffer to be skipped Cby updating tbe ter•inal aessage buffer 
pointer>. The nu•ber of characters skipped can be defined by an 
<integer> or a <deli•iter>. for exa•ple• X3 causes three charac
ters to be skipped while xc•,•> causes text up to and including 
the next co•ma encountered t, be skipped. 

Upon output• XB causes eight spaces to be placed into the ter•inal 
message buffer white u~dating the pointer. XC<deli•iter>) is 
undefined for output •essages. The progra• •essage buffar pointer 
is unaffected by a <skip field>. 

The <location specifier> is used to manipulate the progra• •essage
buffer pointer without affecting the ter•inal •essage-buffer 
pointer. By •aaipulating the program •essage-buffer poiRter. 
fields can be skipped. re-ordered and/or re-used. There are two 
variations of the <location specifier> differentiated by the 
existence of an optional <sign>. When a <sign> is present• the 
progra• •essage-buffer pointer is adjusted by <integer> positions 
to the left C<sign> is a •-•> or to the right C<siga> is a •+•). 
If there is no <sign>• the progra• message-buffer pointer is set 
to position <integer>. Care must be taken to keep the pointer 
within the bounds of the progra• message buffer. Upon input• the 
user should also be careful Rot to overlay good data in the 
progra• message buffer. 

An <ite• phrase> defines a field of a for•atted •essage. A field 
can be comparatively simple suca as six alphanumeric characters. 
or rather complex. such as a repetition of several variable-length 
subfields. In arder to enco•pass the wide variety of possible 
fields. several for•s of the <item phrase> are awailable. All 
involve at least one <ite• t1pe>• <field widtb> ~air. 
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The <item type> deteraines how a field or subfield is to be 
edited. Four <item types> are available: A• 9, I and J. A 
denotes an alphanu•eric field• and B specifies a taabed alphaau
•eric field. Alphanu•eric fields may contain any characters. and 
leading blanks are considered significant. Tru~cation or blank 
filling occurs on the right. I denotes an integer field while J 
specifies a tabbed integer field. Integer fields aay only contain 
digits and/or blanks except for imbedded blanks. They are trun
cated or right justified with zero filling on the left. 

The <field width> deter•ines the length of a field ~r subfield. 
Fields can be fixed or variable in length. 

The si•plest form of the <ite• phrase> is an alphan~•eric or 
integer field with an <integer> <field width> such as A6 or I9. 
An A6 <ite• phrase> would result in the move of six characters 
fro• the buffer containing the raw aessage to the formatted 1es
sage buffer. An <item phrase> of I9 would aove nine characters 
su~ject to the editing rules already aentioned. The unprotected 
areas of formatted screens are usually co•posed of fixed alpha
numeric or integer fields. 

A more powerful form of the <item phrase> eaploys a <variable 
field specifier> <field width> such as AC•••·G> or 1c•••·8>. The 
<internal size> determines the size of the field in the progra• 
message buffer. 

NOTE 
While field lengths of the terminal 
message buffer may vary. field lengths 
of the program message buffer are always 
fixed. The <delimiter> is ~sed to 
signify the end of the field in the 
terminal •essage buffer. The field 
begins where the previous field ends. 

Upon input. a variable-length field is isolated based on the end 
of the last field and the <delimiter>. It is moved into the pro
gra• •essage buffer iustified according to the <ite• type>. The 
<delimiter> is not considered one ot the characters of the field 
and. therefore. is not placed into the program aessage buffer. 

Upon output. a string of characters of length <internal size> is 
obtained from the program message buffer. It is coapressed by 
truncating trailing blanks or leading zeroes depending on the 
<item type>. The compressed string is placed into the ter•inal 
message buffer. and the <delimiter> is inserted after tha 
compressed string. 
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During both input and output. the terainal aessage auffer is 
updated to the position following the <deli•iter>• while the prm
graa message buffer is moved to the right br <internal size> 
positions. 

Tabbed fields• where the <ite• type> is •e• or •J•, are si•ilar to 
variable-length fields on input and the sa•e as fixed fields on 
output. Input• a tabbed field can end earlr if the tab character 
c4•os•> is encountered. Ho•aver. unlike a variable field• where 
the <delimiter> must be present• the tao character is not required 
to end the field. If enough characters are found, the field ends 
automatically. For exaaple, a 810 <ite• phrase> on input causes 
characters to be moved from the terainal message buffer to the 
prograa message buffer until either ten characters mave been 
aoved or a tab character is encountered. The progra• •essage
buffer pointer is •oved ten characters to the right. The terminal 
message-buffer pointer is left pointing to the eleventh character 
or to the character following the tab, whichever happens first. 
If the transfer is ter•inated br a tab character. trailing blanks 
are placed in the program message buffer to fill out all ten 
character positions. The tab character is not placed into the 
progra• message buffer. 

Upon output, 85 would achieve exactly the sa•e results as A5 and 
J7 would behave the same as 17. The tab character is not placed 
into the terminal message buffer as is done with the <deli•iter> 
of a variable-length•- nontabbed field. 

The default tab character (4•05•) can be changed by using a 
<variable field specifier> along with the B or J <item tfpe>. 
J <•••,5) is the sa•e as JS except that ••• is the tab character 
instead of 4•05•. ac4•05•.10> is identical to 810. 

Each <ite• phrase> discussed thus far •ay be repeated by placing 
a <repeat part> in front of the <item type>. A <repeat part> may 
be fixed or variable. 

A fixed <repeat part> is designated 
shorthand •ethod of representing an 
each <editing phrase> is identical. 
as A6.A6. 

by an <integer>. It is a 
<editing phrase list> where 

For example• ZA6 is the sa•e 

A variable <repeat part> can only be used on output. It is useful 
for aessages which have a variatle number of fields of repeated 
data such as taoles with colu•ns of values. These aessages •ust 
have• as one of the data fields1 a counter specifying the nu1ber 
of times a particular field will occur. 
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If a message is to contain a variable <repeat part>• the for•at 
applied to the aessage •ust have a <tocal declaration part>. The 
<local declaration part> specifies where in the aes»age the 
counters governing the occurrence of the repeated fields are to be 
found. Values for variables declared are the first ite•s 
extracted fro• the prograa •essage buffer. During each variable 
assign•ent1 the progra• •essage-buffer pointer is adjusted by a 
combination of the <optional locatio11 specifier> and the length of 
the counter field. The le~gth of the counter field is deterained 
by the <integer> following the keyword FOR. The val u·e of the 
counter contained in the progra• •essage buffer •ust be expressed 
as EBCDIC digits with a value not greater than Z55. As •a11y as 
six variables can be declared per for•at. 

After a local variable has been set to a value extracted fro• the 
program message buffer, it can be referred to as a <variable 
identifier> in a variable <repeat part>. A variable <repeat part> 
consists of an optional <update variable>, a <varia,le identifier>• 
the keyword OR and an <integer>. The object of the <repeat part> 
is repeated either the nu•ber of ti•es referred to my <variable 
identifier> or <integer> ti•es. whichever is less. If the <update 
variable> is present, its varia~le identifier is set to <variable 
identifier> minus the number of times the repeat object was 
repeated. for example• V2 or 8 would cause its object to be 
repeated V2 tiaes1 but not more than eight times. If V2 had a 
value of nine, v1:v2 OR 3A5 would cawse A5 to be repeated three 
ti•es and V3 would be set to 6. The original value of V3 is l~st. 
If V2 had been zero, the A5 field wowld not occur and V3 would be 
set to zero. 

An <editing phrase list> enclosed in parentheses is an even •ore 
co•plicated <item phrase>. This for• can be thought of as a field 
composed of several subfields. An <editing phrase list> enclosed 
in parentheses can be the object of a <repeat part>. <Editing 
phrase lists> can be nested to 32 levels of parentheses. 

Another co•plicated for• of the <ite• phrase>• TC<f~nction 
identifier>, <item type> <field width>• <internal size>>• is a 
reference to a translate function. The <function i~entifier> 
refers to a function which •ust ~ave been defined ia a <functi~11 
declaration>. The <item type> <field width> descri1es a field in 
the ter•inal •essage buffer. while <internal size> tescribes a 
field in the program message Duffer. 
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FORMATTING ERRORS. 
When an error is detected while formatting an input aessage• the MCS 
sets the foraat error field of the Comaon-area header to a nonzero 
value as described below. The message is then sent to tie application 
progra• for which it was bound. 

When an error is detected while for•atting an output •essage, the MCS 
•essage is stilt sent to the destination station, but• in addition• aR 
error •essage is sent to the control station specifying Nhat type of 
error occurred. 

ttc2c_lxR~ 

1 
2 
3 
~ 

5 
6 
7 

Destination ~ointer out of bounds 
Source pointer out of bounds 
Nondigit in integer field 
Hissing ski? deli•iter 
Atte•pt to use variable repeat on input 
Hissing delimiter or variable field too long 
Invalid string in translate field 

Only the first error encountered is reported; however, the MCS atte•~ts 
to continue for•attinq a bad •essage. When a trpe-3 for•atting errmr 
occurs, the nondigit is placed into the erroneous field. For type-6 
errors, significant text •ar be truncated in an atte•pt to force exces
sive data into the program •essage buffer. Type-7 errors result in 
question marks being placed into the erroneous field. Results are 
undefined for the other types of errors. 

Tables 3-1 thru 3-5 list five graded exa•ples <example sits 1 thru 5) 
of three increasingly difficult formats applied to input messages and 
output messages. 

Exa•ple set 5 <table 3-5> uses the folloNing function declarations: 
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FUNCTION GENDER<· HAL[•:•1•.·rEHALE•:•z•>. 
FUNCTION NUHlC"ONE•:•1•,•rwo•:•z•,•rHREE•:•3•,•f OUR•:•4•. 

•fJVE•:•5•,•s1x•:•6•,•sEYEN•:•7•,•EJGHT•:•e•. 
"NINE•:•9•,•TEN•:•10•,•ELEVEN•:•11•, 
"TNELVE•:•tz•>. 

FUNCTION NUHZ CEXTERNAL:ALPHA,INTERNAL:INTEGERJ 
c•oNE•:•1•,•rH0•:•2•,•THREE•:•3•,•rouR•:•4•, 
•r1vE•:•5•,•s1x•:•6•,•SEVEN•:•1•.•[JGHT•:•e•, 
"NINE•:•9•,•JEN":•10•,•£LEVEN•:•11•, 
"TNELVE•:•tz•>. 

FUNCTION DAY c•1•:•suN•,•z•:•MoN•,•3•:•Ju£•,•4•:•wro•, 
"5":"THu•,•6•:•fRI•,•r•:•sAT">· 
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Input/ 
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Input 
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Input 
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Input 

Output 

Output 
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Hes sage As It 
Appears at the 
__ Ierminal 

AB Cl 2 34X Y 

ABC 4XY 

ABC 4 XY 

ABC0004XY 

AB 56 78XY 

A8 GGGGXY 

AB XY 

AB COE 

AB*CDE 

AB•COE 

RIGHT 

RIGHTFACE 

0 
NAHE: CHARRYlC 

2 

D 
Na me : ( lC 

2 

<Editing spec if ic at i ans> 
Applied to Hess age 

.l!l.-1.t.s.m. it 

A3 .. I4 .. A2 

A 3 .. I 4 PA 2 

A3 .. I4,.A2 

A3,.Jl.,A2 

A3 .. X4,.A2 

A3,.X4,.A2 

A3, X4,A2 

AZ,."*",. A3 

AZ,"*"• A3 

A2, 11 ••,. A3 

A 5 ,. 8 " f A CE " 

AS,. 8"f A CE .. 

"NAME: C "1 AS,."]" ,.4"12" 

"NAME: (",.AS,. 11 1•,4 11 12• 
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Message As It 
Appears to the 
-~-f~!:..stl!!_ 

ABC1234XY 

A BC0004XY 

ABC0004XY 

ABC0004XY 

AB XY 

AB XY 

AB XY 

AB*CDE 

AB**CD 

ABC OE 

RIGHTfACE 

RIGHT 

HARRY 

C forms request> 

figure 3-4. Exa•ple Set 1 - for•atting 
Specifications Applied to 
Input and Output Messages 
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Input/ 
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Input 

Output 

Input/ 
Output 

Input/ 
Output 

Input/ 
Output 

Input/ 
Output 

Input/ 
Output 

Output 

Input 

Output 

Output 
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Message As It 
Appears at the 

T§r•ioal 

12 34 XY 

1234XY 
< c on trot. st a ti on 
not;f ied of 
error> 

A8COXY2 

ALPHA 

AB123XY456 

ABCD 

AB1ZCD34 

01128/52 

011Z81SZ 

* AB CO Ef 

XX 1 2 3YY 4 5 

figure 3-5. 

<Edi ting specifications> 
Applied to Message 

~~~-ln-1.Li.IlS.i1'.~~~-

16 

16 

2AZ 

Message As It 
Appears to the 
_us. er ecagc.am_ 

123 4XY 
<FHTERR set to !> 

1234XY 

XYZABCO 

ALPHA 

A BXY123456 

ABCO 

A Bl 2CD34 

012 852 

121112( Xl 11112> 012852 

Variable Vl for z; 
•••,v1 or scxz,AZ> 

0 3A BCOEF 

variable Vl _, for z, XXYY000512345 
v 2 ~ s r OR z; :a .. 
Az.-9,yz:vt or 3<X1,It>, 
-3.AZ.-12.vz or 3CX1·I1> 

Example Set 2 - formatting 
Specifications Applied to 
Input and Output Messages 
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Message As lt Message As It 
Appears at the 
__ r_e rm i nil__ ___ --1!!-1.tfil!!il __ _ 

A pp ears to the 
_,U~ProgU!,_ 

15P 

AB CD EFG+ 

T 
AlBZAXYZ 

8 

A182C3XYZ 

T 
Al 82 C3AXYZ 

B 

T T 
12A34A 

8 8 

T 
12 34 5 6A 

e 

TT 
AA 
BB 

figure 3-&. 

l<"P"15> 00015 

AC"*" ,3 > E 

E 00015 

ABCD 
<FHTERR set to 6> 

123 4AB 
CFMTERR set to 61 

A 182 X YZ 

A 1B2C3X YZ 

A 18 2C 3 

2J5 000120003 4 

2J5 1234500006 

2J5 0000000000 

Exa•~le Set 3 - for•atting 
Specifications Applied to 
Input and Output Hessages 
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Input/ 
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Input/ 
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Input/ 
Output 

Input 

Input/ 
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Input/ 
Output 

Input/ 
Output 

Input 

Input 

Input 

Input 

Out Put 

Output 
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Message As It 
Appears at the 
. Jer1inal 

At82 XYZ 

0001200034 

ABCDEF123456 

A COOOOt 

ABCDEf 123456 

IJGHEFCDAB 

XYZ12345• ABC 

XYZ, ABC 

XYZ 

XYZABC 

ABCDEFGHI 

D 
CR ES UL TS=oos 3 
4 

0 
CRESULJS=OOOO 
4 

figure l-7. 

<Editing specifications> 
Applied to Message 

~~_.l~o~_r~~.~i~t~~~~-

2J5 

B< ••• ,6 h J( •+ "• 6> 

BC"*" ,6 >.-JC•+•. 6) 

BC"*" ,6 >•JC•+"• 6) 

Message As It 
Appears to the 
-lLU!: erog!:!,!!,_ 

A 192 XYZ 

0001200034 

A BC DEF 123 456 

A 000001 

A 000001 

A 81ZCO34Ef 56 

A BC DEF GHI.J 

X YZ ABC 

X YZABC 

X YZABC 

XYZ 
CFMTERR set to 4> 

QRS T1Z3 

0053 

<forms request> 

Exa•ple Set 4 - ror•atting 
Specifications Applied to 
Input and Output Messages 
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Input/ 
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Input/ 
Output 

Input 

Input 

Input 

Output 

Input 
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Input/ 
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Input I 
Output 

Hess age As It <Editing spec if ic at ions> 
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ONE . HALE TCNUHl.Al.l>•TCGENOER• 
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fOURf EHALE TC NUH l • A4, 1 >.,TC GE NOE R • 
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TW03 TCNUHZ1A3•1> .. TCOAY1Al•l> 

SIXtX T<NUHZ• AC •t•., 6) .,z >•Al 

ELEV ENIX TCNUMZ• AC •1•, 6> •2>•Al 

TW EN TYIX TCNUM2•AC •t•,61 •2>•Al 

Cf OUR> • C •,.TC N UM z, AC • > .. ., 6 >, 2 > 

WED TC DAY 1A3, 1> 

??'? TC 0 AY, A 3,. 1 > 
econ trot 
station 
notified of 
error> 

3 TC DAY .,A 1. 3) 

ONE x TCNUHz,. A6 ,1 >•Al 

GLIJ BAL Sect i ,,., 
cont 

Hes sage As It 
Appears to the 
_.la.!C.~C!lSIC.!!!._ 

11 

42 

ZTUE 

06X 

1 lX 

??X 
C FHTERR set to 

04 

? 
< fMTERR set to 

2 

WED 

lX 

figure 3-8. Example Set 5 - Formatting 
Specifications Applied to 
Input and Output Messages 
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BASIC GEHCOS FORMATTING PRAGMATICS. This discussion atte•pts to 
explain the basic concepts of for•atting. It should ~rove helpful to 
the user who has not yet worked with GEHCOS for•atting. 

The HCS uses two buffers when for•atting a •essage: one buffer con· 
tains the message as it appears at tbe terminal; tbe other contains 
the •essage as it appears to the Application Progra•. A message con
sists of a sequence of one or more fields ;ust as a disk. tape or card 
record is composed of a sequence of fields. A format describes the 
relationship between the fields of a •essage that are written/read by a 
program and the fields of the message that are received/transmitted by 
a terminal. 

Input for•atting causes a •essage in the terminal message buffer to be 
moved• field by field• to the program message buffer. 0Jtput fornat
ting •oves fields from the program message buffer to the terminal 
message buffer. When a field is •oved• whether by input or output for
matting, it is •oved under the control of an <ite• phrase>• the 
terminal message-buffer pointer and tbe program •essage-buffer pointer. 

An <item phrase> consists of a field type. a field length and an 
optional field deli•iter. The field type defines which characters are 
valid in a field and controls its justification and fill. The field 
length determines the nu•ber of characters in the field. The field 
delimiter. if present, designates the character which ends a field. 
The Terminal message-buffer Pointer CPT) refers to a particular charac
ter position in the terminal •essage buffer. likewise, the Program 
•essage-buffer Pointer CPP> refers to a particular character position 
in the program message buffer. 

Pointers PT and PP both begin pointing at the first character 
(position 1> in their respective 1essages. As the editi~g phrases of a 
format are applied to data fields. the data is moved from one message 
buffer to the other. and the pointers are updated. Unleis sp!cifically 
instructed to do otherwise. the p~inters are updated by moving to the 
right by the number of characters moved. 
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Assume that the message "ABC 123" was received from a terminal and 
it was determined that the format CA3.I4> was to be applied. The 
situation would initially appear as depicted in fi9Jre 3-9, with 
the message placed in the terminal message buffer• and the 
program message buffer cleared and the pointers initialized. 
The A3 <item phrase> controls the move of the first three alpha
numeric characters as depicted in figure 3-to. As :an be seen. 
"ABC" is placed into the program message buffer. an1 the pointers 
are moved three positions to the right. 
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PT 

! 
jABC 123 

Terminal Message Buffer Program Message Buffer 

figure 3-9. 

PT 

~ 
jABC 123 

Initial Contents of Ter•inat 
and Progra• Message Butters 

pp 

l 
Terminal Message Buffer Program Message Buffer 

Figure 3-10. Contents of Ter•inal/Hessage 
Buffers After Hove Caused 
by A3 <item phrase> 

Then, the 14 <item phrase> causes " 123• to be move~. During 
output, integer fields are right justified with zeroes filled and/ 
or blanks converted to zeroes. This "3123" is ~laced into the 
program message buffer. figure 3-11 shows the final situation. At 
this point, the program message buffer is sent to tie appropriate 
Application Program. 

A higher degree of formatting flexibility may be achieved by moving the 
pointers without moving text. The Ter•inal message-buffar Pointer CPT> 
•ay be advanced without affecting the Program message-buffer pointer 
CPC> by using a <skip field> Ci.e., the X <editinJ phrase>); but only 
PT may be advanced. PP •ay be moved in either direction without 
affecting PT by using a <location specifier>. 
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123 
r 

~erminal Message Buffer 

pp 

IABC0123 
! 

Program Message Buffer 

figure 3•11. Contents of Ter•inal/Message 
Buffers After Hove Caused 
by 14 <ite• phrase> 

figures 3-tz thru 3-18 illustrate the effect of applying the for1ats 
<AZ,a4.At.xt,a3.At> to the output message •wxvz• using the <skip field> 
and the <location specifier>. 
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PT pp 

,J J J (WXYz 
Terminal Mes saga Buffer Program Message 

Figure 3-tz. CoBtents of Initialized 
Buffers 

Buffer 



Terminal Message Buffer 

Figure 3-13. 

pp 

! 
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Program Message Buffer 

B~ffer/Pointer Update 
After Applying 
Specification AZ 

pp 

~ 
Terminal Message Buffer Program Message Buffer 

figure 3-14. B~ffer/Pointer Update 
After Applying 
Specification alt 
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PT 

lwxz l 
pp 

IWXYz l 
Terminal Message Buffer Program Message Buffer 

3-70 

Figure 3-15. Buffer/Pointer Update 
After Applying 
Si>ecification Al 

pp 

i 
Terminal Message Buffer Program Message Buffer 

figure 1-16. B~ffer/Pointer Update 
After Applying 
S1>ecification Xl 



PP 

l jWXYz 

GLOBAL Section 
co11t 

Terminal Message Buffer Program Message Buffer 

PT 

l jwxz y 

figure 3-17. Buffer/Pointer Update 
After Applying 
Specification aJ 

pp 

! jWXYz 
Terminal Message Buffer Program Message Buffer 

Figure 3-18. Buffer/Pointer Updates After 
Applying Specification Al 
and Sending the Ter•inal 
Message Buffer Contents 
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RECALL PROGRAM Sf ATEMENT. 

Syntax: 

<RECALL PROGRAM state•ent> ····- RECALLPROGRAM = <identifier>./ 
<e•pty> 

Semantics: 

3-72 

The <RECALL PROGRAM statement> s~ecifies which progra• is to be 
designated as the Recall Progra•• The Recall Program is used to 
recall both audited input and output aessages. See section 8 for 
further explanation of the Recall Program. GEMCDS iupplies a 
Recall Program called MCSRECALL on the release tape. Identifier 
must be 10 characters or less in length. By default• there is n~ 
Recall Program. 

RECALLPROGRAM = MCSRECALL. 
RECALLPRO&RAH = RECALLPROG. 



CONTROL STATIONS STATEMENT. 

Syntax: 

<CONTROLSTAJIONS stateaent> 

Semantics: 

····- CONTROLSTATIONS = 

GLmBAL Section 
cont 

<station identifier>. I <eapty> 

The <CONTROLSTATIONS statement> allows one station to be designated 
as a Control station. Privileged Network Control Commands aar 
only be entered at the syste1 console• the card reader or the Con
trol station. Errors aonitored by the MCS are reported to the 
Control station if one is specified (otherwise the syste• co~s>le 
is used>. A <CONTROLSTATIONS statement> cannot occur in a 
regenerate HCSTCL run if it did not occur in the GENERATE ru~. If 
the <CONTROLSTATIONS stateaent> occurs in the GENERATE run• its 
value aay be changed in a REGENERATE run. Tne <station ide~tifier> 
must appear as a <station naae> in the <STATION section>. By 
default• no Control station is specified and no supporting logic 
generated. 

txa•Qlaa~ 

CONTROLSTATIONS = T0800A. 
CONTROLSJATIONS = MANAGER. 
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DEFINITION Section 

Syntax: 

<DEFINITION section> ····-
BEGIN 
<ACCESS CONTROL state1ent> 
<PROGRAM section> 
<STATION section> 
<DEVICE section> 
<HESS CODE section> 
£NO. 

Semantics: 

3-74 

In the <DEFINITION section>• the user defines acces» keys Cuser 
IDs>• programs and stations as well as their interrelationships. 
If the user requires HCS functions not supported by GEHCOS. UPL 
source code state•ents can be •erged into a GEHCOS HCS b, includ
ing a <MESS COOE section> in the <DEFINITION sectio~>. 



ACCESS CONTROL STATEMENT. 

Syntax: 

<ACCESS CONTROL statement> 

<association list> 

<association> 

<access code> 

<item list> 

<ite•> 

Se•antics: 

.. -. ·-

. ·. ·-
: := 

. ·.. -

. ·· ·-

.. -. ·-

DEFINIJION Section 
cont 

ACCESSCONTROL : 
<association list> I <empty> 

<association> I 
<association list> <association> 

ACCESSKEY <access code> = 
<ite• list>. 

<identifier> 

<ite•> I <ite•> • <item list> I 
ALL 

<traAcode> I <program name> 

The <ACCESS CONTROL statement> allows for the specification of 
access codes. An access code is required as part of the sign-on 
co••and syntax <•SGN access code) and identifies the user signing on 
to the MCS. An access code identifier is an alphanumeric idemtifier 
up to six characters in length. Associated with ea:h access cade is 
an <ites list> consisting of transaction codes <trancodes> aAd/or 
<program names> which that particular user is authorized to use. 
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When a •essage is received fro• a station, the HCS searches for a 
transaction code in the message. If so, the HCS deter•i~es if the 
access code used to sign-on at that station is authorized to use that 
trancode. If the access code is authorized, the message is routed to 
the appropriate progra•; otherwise, an error is ret~rned to the station 
If a trancode could not be found in the •essage, the HCS verifies that 
the access code is authorized to use the program currently attached to 
the station. If so, the message is routed; if not, an error is reporte1 

NDTE 
If the value of sig~-on for a station is 
FALSE, access control is not in affect 
at that station. No •essages entered at 
such a station are rejected due to 
access control restrictions. 

Each trancode encountered in the <ACCESS CONTRDL state•ent> •ust 
appear in a <TRANCOOE statement> of the <PROGRAH se:tion>. Like
wise, each <program name> must a~pear in a <program define> of the 
<PROGRAM section>. If a signed-on user is to have ~nrestricted 
use of all the defined transaction codes and programs, the key word 
ALL may be used. If ALL is used, it must be the only <ite•> in 
the <ite• list>. 

E~~~Ql~l 
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ACCESSCONTROL : 
ACCESS KEY 
ACCESS KEY 
ACCESSKEY 

= INQ, PAYROLL. 
= ALL. 

ABCO 
A812l4 
AB5&78 = INQ~ XYZ. 



Syntax: 

<PROGRAM sectio~> 

<program define list> 

<program define> 

<program name> 

<program c lassi fi cation> 

<program description> 

<PROGRAM STATEMENT list> 

<PROGRAM statement> 

. ·· ·-

.. -. ·-

.. -··-

.. -··-

. ·-··-

.. -. ·-

. ·-··-

. ·· ·-

PROGRAM Section 

<PROGRAM DEFINE list> 

PROGRAM DEFINE> I 
<program define list> 
<program define> 

PROGRAM <progra• name> 
<orogram classification> : 
<progra• description> 

<identifier> 

ASSIGNHENT I UTILITY I USER I 
<e•pty> 

<PROGRAM STATEMENT list> 

<PROGRAM state•ent> I 
<PRiJGRAH STATEMENT list> 
<PROGRAM state•ent> 

<INTERFACE statement> I 
<TRANCODE state1ent> I 
<PROGRAM TITLE statement> I 
<RESIDENCE stateaent> I 
<COMMON SIZE statement> I 
<EXECUTE statement> I 
<RECOVERY state1ent> I 
<DATABASE NAME statement> I 
<AUDIT TRANSACTIONS statement> I 
<AUDIT ASSIGNMENT statament> I 
<AUDIT OUTPUT state•ent> I 
<RESTART PROGRAM state•ent> I 
<HAXCOPIES state•ent> f 
<O~EN MESSAGE state•ent> I 
<ATTACH MESSAGE statement> I 
<OETACH MESSAGE statement> I 
<CONYERSATIONSIZE statement> I 
<HAXASSIGNERS statement> I 
<AP300STATU5 statement> I 
<TRANSACTION CODE POSifION state•ent> 
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Se•antics: 

The library of on-line programs is defined in the <PROGRAM section>. 
All progra•s that open a re•ote file which is to be approved by 
the GEHCOS MCS must appear in the <PROGRAM section>. If a program 
attempts to open a re•ote file consisting of at least one station 
in the GEHCOS HCS re•ote file (identified by the <Q~EUE NAME 
statement> of the <GLOBAL section>>• and if the progra• does not 
appear in the <PROGRAM section>• the HCS does not alloM the file 
to open. 

The <PROGRAM section> is co•posed of a <program define list>. 
Each <program define> specifies a <program name>• a <progra• 
classification>• and a <progra• statement list>. 

The <program na•e> is any alphanumeric identifier. If there is an 
<ACCESS CONTROL statement>• <progra• na•e> •ay aopear in its 
<item list> to allow certain <access codes> to use the program. 

The <progra• classification> specifies to the HCS how this program 
can be executed as well as how messages are to be routed to it 
once it is running. As of the 3.0 GEHCOS release. there are three 
<program classifications>: ASSIGNMENT• UTILITY and USER. By 
default• <program classification> is ASSIGNMENT. 

ASSIGNMENT PROGRAMS. 
An Assign•ent Progra• may only be executed from the supervisory console• 
a card reader or the Control station. An atte•pt to exe:ute an Assign• 
•ent Program fro• any other than the Control station by means of the EX 
Network Control Com•and results in an operator error. 

After being executed. an Assign•ent Progra• eventually o~ens a reaote 
file in order to gain control of a list of stations in the network. A 
GEHCOS HCS grants control of a particular station to an Assign•ent Pro
gram if the MCS controls the station• and if no other Assigna!nt or 
Utility Progra• controls the station. The HCS controls a station if 
that station appears in the re•ote file opened by the GEMCOS MCS Crefer 
to stations controlled by a GEHCOS HCS in section 2>. When an Assign
ment Progra• opens a remote file, the MCS checks each station defined 
to be in the program remote file. If the HCS determines that it cannot 
grant control of any of these stations. the FILE OPEN is denied. 
Otherwise, the HCS approves the file open request for the stations in 
the list for Mhich it is able to grant control. Once control of a sta
tion is given to an Assignment Program, all messages entered fro• 
that station that do not contain a trancode of a User Program are 
routed to the Assignment Program (assuming access control is not 
violated). 
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An Assign•ent Program retains control of its stations until it resolves 
to close its remote file. If a HAP Network Control Com•and is entered 
fro• the Control station. the supervisory console or a card reader. the 
HCS places an End-of-File character into the queue of tha Assign•ent 
Program. which pro•pts it to close its remote file and go to End-of-Job. 
When an Assignment Program closes its re•ote file• the stations are no 
longer considered busy and can be attached to anotBer Assign•ant or 
Utility Program. 

Thus. the GEHCOS MCS handles file opening and message ro~ting for an 
Assignment Program in much the sa•e way that a Network Controller d>es 
when no HCS is present. However. GEMCOS also provides an Assign•ent 
Progra• with additional functions such as a Com•on-area header. trancode 
indicies. a~cess control, audit• recovery• and formatting. 

UTILITY PROGRAMS. 
A Utility Progra• may only be executed from a station in the network. 
An attempt to use the EX Network Control Co•mand to execute a Utility 
Program from the supervisory console or a card reader is denied. A 
station may not •Ex" a Utility Program if that station ii already 
controlled by an Assign•ent Program or another Utility Program since 
the station would be considered b~sy. 

Upon receipt of an EX network control command from the station, the ~CS 
deter•ines. in the order listed• the status of the follo~ing as they 
pertain to the utility program: 

a. Program is running. 

b. Number of stations attached to the program exceeds the 
limit assigned. 

c. Number of program copies exceeds the li•it assigned. 

If the program is not running, the MCS initiates the progra• with the 
ZIP EXECUTE command. Afterward~ the initiated program o~ens a du••Y 
file. Afterward, the HCS attaches the requesting statioB. (for further 
information about dummy files• refer to Burroughs B 1700 Systaas 
Network Definition language Reference Manual, fort nu•ber 1073115.) 

If the program is running• the HCS cmecks whether the number of sta
tions attached to this program exceeds the maximum assignment limit• if 
it does not. the MCS dynamically attaches the station to the re•ote 
file of the program. However. if the number of stations attached ta 
the program does exceed the limit, the HCS then proceeds to check 
whether the number of program copies exceeds the li•it established. If 
it does not• the MCS initiates a copy of the program and attaches the 
station to it. However. if the program copy limit is ex:eeded• the ~CS 
displays an error message. 



PROGRAM Section 
cont 

Once the attachment occurs, the utility program controls the station. 
All messages entered from that station Mhich do not contain a tra~code 
or a user program are routed to the utility program. 

When the user is finished with a program, the HAP network control 
com•and is entered. This prompts the MCS to detach the station fro• 
the remote file of the utility pragram. The station is available and 
can be attached to another Assign1ent or Utility Prograa. If only one 
station was attached to the prograa copy, the MCS places an End-of-File 
character in the Utility Program queue <for that co'y only>. The char
acter prompts the prograa to close t~e reaote file and proceed t~ 
End-of-Job. 

GEHCOS handles a Utility Progra• in •~ch the same manner as the B 1700 
illustrative HCS handles a program t~at opens a remote file. However, 
GEHCOS also provides a Utility Pragram with additional f~nctions such 
as a Common-area header, trancode indicies, access contrGl, audit• 
recovery, and formatting. 

USER PROGRAMS. 
A User Prograa, like an Assignment Program. aay only be executed fraa 
the supervisory console• a card reader or the Control station. An 
attempt to execute a User Progra• fro• any station in the netvork 
other than the Control station by means of the EX NetMork Control 
Comaand is denied. A User Progra1 •~st use an interface of 
PARTICIPATION. 

After being executed, a User Prograa should open a remote file for 
stations it can service. The HCS approves the REHOTE fI~E OPEN as 
long as the stations in the remote file are controlled by GEHCOS (t~ose 
stations not in the remote file of the HCS being deleted fro• the 
remote file of the User Program>. 

NDTE 
The MCS does not check to see if another 
on-line prograa controls the stations, 
since a User Program does not control 
stations. 

Unlike an Assignment Program or Utility Program. a User Program receives 
a message entered frB• a station in its remote file only if the aessage 
has a trancode. At a given point in time. a station may be attached to 
as many User Programs as necessar, since the MCS is able to switch 
messages entered at the station based on a trancode found in the message 
Ca station may only be attached to one Assignment or Utility Prograa at 
a time and all messages without a trancode go to that prograa). A 
station may be si•ultaneously attached to an Assignment or Utility 
Program. even though it may still be attached to User Prograas. 
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A User Program must have at least one <TRANCOOE state•ent> in its 
<PROGRAM statement list>; otherwise, the program cannot receive any 
messages. 

If several copies of a particular User Program are executed, the MCS 
distributes the message load evenly a•ong them. This feature can 
increase syste• throughput since inputs/outputs CI/Os> can be 
overlapped. 

A User Program continues to service the stations in its remote file 
until it closes its remote file. If a HAP Network Control Command is 
entered for this program, the HCS places an End-of-File character in 
the User Program queue, prompting it to go to End-of-Job • 

.E.&st.!!J21.e.~ 1 

PROGRAM A ASSIGNMENT: 
TITLE = PACKA/PAYROLL/. 
THANCOOE = UPDATE. 
COHMONSIZE = GO. 

PROGRAM B UTILITY: 
TI TL E = ED IT I IT • 
COMHONSIZE = 75. 
RESIDENCE = CORE. 

PROGRAM C USER: 
TITLE = FIXIT. 
TRANCODE = OLOC8r1}. 
TRANCOOE = NE~C9,l). 
RESIDENCE = DISK. 
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INTERFACE STATEMENT. 

Syntax: 

<INTERFACE statement> 

<program interface> 

··.. -

····-

INTERFACE = <program interface>. I 
<e•pty> 

NONPARTICIPATION I PARTICIPATION I HCS 

Se•antics: 

The <INTERFACE state•ent> deteraines the path aessages follow as 
they flow between a particular )rogram and the stations in its 
remote file. It also deter•ines the relationship between the 
GEMCOS MCS and the progra•· Three interfaces are available: 
NONPARTICIPATIOH1 PARTICIPATION and HCS. The NONPA~TICIPATION and 
PARTICIPATION interfaces aay only be used by application prograas1 
programs which open a remote file without headers. The MCS inter
face may only be used by HCS programs, programs whi:h op!n a 
remote file with headers. By default, interface is PARTICIPATIJN. 

NONPARTICIPATION. A NONPARTICIPATION interface is an efficient Dut 
static method for a program to co1municate with the stations in 
its remote file. Figure 3-19 depicts the flow of messages in a 
NONPARTICIPAfION interface. 

Stations in 
Remote file 
of prograMs 

RSNl 

RSN2 

• • • 
RSNx 

RSN signifies the Relative Station Nurnber. 

I 
GEMCOS MCS 

figure 3-19. NONPARTICIPATION Interface 
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With NONPARTICIPATION interface all •essages Cexcept thoie beginning 
with a signal character> that are entered fro• all stations in the 
application program remote file go to the progra•. The program can 
write messages to any of its stations. A construct known as a reaote 
key allows the program to deter•ine the source and length of an input 
and to specify the destination and length of an output. 

Messages written by the program or entered from a station beginning 
with a signal character are sent to the HCS. GEHCOS Net•ork Control 
Commands reach the HCS by means of this signal character when a 
NONPARTICIPATION interface is chosen. 

Messages. beginning with two signal characters. that are entered fro• a 
station are processed by the HCS in the following •anner: 

a. If a trancode is found i~ the message. t•e traniaction is 
routed to the progra• specified by the trancode provided the 
program is running or declared as ONDEHANO. Output aessages 
from the program are routed back to the station. This all>~S 
a user at a station. that is attached to a non-?articipating 
progra•• to perfor• trancode ro~ting to other progra•s in the 
network. 

b. If the •essage (starting from the third character position only> 
contains a •essage-10, it is considered to be a for•s request. 
and the blank form is se~t back to the station. This feature 
is only available in the advanced and total versions of GEHCJS. 

c. If the message contains ~either a valid trancode nor message• 
ro, it is rauted to the progra• to which the station is 
attached. The first two bytes Cor two signal characters> are 
not returned with the message. 

The NONPARTICIPATION interface is efficient since a typi:al transaction 
passes through only one progra•, the User Progra• Cin addition to the 
Network Controller>. This interface is static since a station can 
only be in one opened Cinput> re•~te file at a ti•e and therefore has 
access to only one program. In addit;on, the MCS daes not have access to 
the normal flow of messages and is unable to provide audit• foraatting, 
access control• and its other functions. 

When interface ;s NONPARTICIPATION. the program classifi:ation cannat 
be USER and there cannot be any transaction codes. The Common-area 
header will not be on messages received by the progra•, and the prograa 
must not provide the• on output. Thus. COHHONSIZE cannot be set. 
ATTACHHESSAGE, OETACHMESSAGE and OPENHESSAGE cannot be TRUE. Users at 
stations in the re•ote file of a Nonparticipation Program can neither 
use transaction-based routing nor initiate screen requests white the 
Nonparticipation Program is running. Even if station has been 
assigned a SCREENSIZE. screen wraparound cannot take pla:e while the 
station is under control of a Non~articipation Program. Audit, queue 
restoration and for•atting are not possible (even though these options 
can be specified in the <GLOBAL section> and can be used by Participa-
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tion Programs attached to other stations in the network while 
Nonparticipation Progra•s are run~ing>. 

If stations can be dedicated to a particular progra• while th! program 
is running and the progra• does n,t require access control, audit, 
queue restoration, formatting or screen wraparound, it is advantage,us 
to use the Nonparticipation interface. 

PARTICIPATION. When PARTICIPATION is specified as the progra1 inter
face, alt messages entered at stations pass through the MCS before 
being sent to progra•s• and all messages written by the progra• pass 
through the HCS before being transmitted to stations. Tie HCS is said 
to be •participating• in the message traffic flowing between the pro
gra• and the stations of the program re•ote file. figure 3-17 depicts 
the flow of messages in a PARTICIPATION interface. 

Stations in 
Remote file 
of Proqrams 

RSNl 

RSN2 

• • • 
RSNx 

GEMCOS MCS 

RSM signifies the Relative Station Number. 

figure 3-20. PARTICIPATION Interface 
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The PARTICIPATION interface is slightly less effici~nt in ter•s of 
throughput, since a typical transaction passes through three progra•s: 
the MCS Cduring input), the User Program, and the HCS again Cduri~g 
output>. The slight decrease in efficiency is more than offs!t by the 
full comple•ent of centralized functions provided by the HCS •essage. 
It can provide a full array of centralized functions Cin:luding audit• 
recovery, formatting, screen wraparound, access control, and 
various forms of routing). 

Progra•s which use the PARTICIPATION interface receive and must provide 
the Com•on-area header. This header, in addition to its other fuRc
tions, allows the progra• and HCS to com•unicate the message text 
length and the source/destination station to each other. 

HCS. When a program is defined as using an HCS interface. the flow of 
messages is similar to a NONPARTICIPATION interface. All •essages 
<except those beginning with the signal character) entered fro• each 
station in the HCS program remote file go to the progra•· The MCS ~ro
gram can write to any station in its remote file. Figur! 1-21 depicts 
the flow of messages in an MCS interface. 

Stations in 
Remote file 
of Programs 

R.SNl 

RS!~2 

• • • 
R.SNx 

GEMCOS 
Supervisory 

MCS 

RSM signifies the Relative Station Number. 

figure 1-21. MCS Interface 

Subordinate 
MCS 

Program 
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Two areas in which the MCS interface differs fro• the nonparticipation 
interface are as follows: 

a. A program using an MCS interface •ust open its remote file 
with headers. thereby identifying itself as an MCS to GEHCOS 
and the Network Controller. 

b. The program •ust provide and expect a Network Controller
defi ned 50-byte header proceeding all data messages. With 
this header. the progra• may access tallies and toggles and 
may perform functions such as output •essage switching. 
communication with the Network Controller. reaote file 
management• system interrogation. and system control. CThe 
Network Controller/Hessage Control System interface is 
defined in Burroughs B 1700 Systeas Network Definition 
Language Reference Manual• form 1073715.) 

When a program using the HCS interface opens its remote f ite. GEMCOS 
assumes the status of a supervisory MCS while the progra• is considered 
a subordinate HCS. The supervisory MCS •ust be entered into the •ix 
before any of the subordinate HCS programs. 

A prograa using the MCS interface can be either a Utilitf Progra• or an 
Assign•ent Program. In brief• stations can dyna•ically attach to and 
detach from a Utility Progra• via the EX and HAP Network Control Co•
•ands. while an Assignment ·Program controls a fixed set of stations and 
can only be initiated from the Control stations. the supervisory 
printer or a card reader. 
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Messages entered at stations in a re•ote file opened by a subordiBate 
MCS <which do not begin with the GEMCOS signal character> go directlr 
to the subordinate MCS and are nDt seen by GEHCDS. As a result• a• MCS 
progra• teaporarily suspends GEHCOS HCS functions <except certain 
Network Control Co••ands> at the stations in its reaote file. While 
stations are in the re•ote file of an MCS progra•• they :annot use 
GEHCOS trancodes• screen wraparouBd• audit• recovery or formatting. 
Messages beginning with the GEHCOS signal character go to the GEHCOS 
supervisory HCS so that. even while a station is attache~ to a subordi
nate Hes. GEHCOS network control co••ands can be entered. 

NOTE 
Network Control Co•1ands affecting the 
attributes of stations in the remote 
file of an HCS progra• cannot be acted 
upon. The subordinate HCS is responsible 
for the attributes of t~e stations it 
controls. 

The B 1800/B 1700 HCS/Network Controller interface allows subordiBate 
HCS programs to change data communication attributes of associated 
stations. However. if a station attribute is changed by a su~ordinate 
MCS. the change is effective only while the subordinate MCS controls 
the station. As soon as either the subordinate HCS closes its re•ote 
file or the station detaches itself• GEHCOS returns the station to its 
original status. 

E&AIDt.i! 

INTERFACE = NONPARTICIPATION. 
INTERFACE = PARTICIPATION. 
INTERFACE = Hes. 
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TRANCODE STATEMENT. 

Syntax: 

<TRANCODE state•ent> 

<trancode list> 

··.. -

····-

TRANCOOE = <trancode list>./ 
<empty> 

<trancode> <trancode indices>/ 
<trancode list>r 
<trancode> <trancode indices> 

Semantics: 

3-88 

The <TRANCOOE statement> is used to define trancodes and to asso
ciate them with programs. A trancode identifier is any string ~o 
to ten characters in length. A progra• of any classification which 
uses an interface of PARTICIPATION may have associated tra~codes. 
Howeverr only trancodes associated ~ith User Programs cause trans
action-based routing to occur. A trancode defined in a <TRANCODE 
statement> may occur in the <ACCESS CONTROL statement> to restrict 
its use to a specific list of <access keys>. 

The <module-function indicies> may optionally ~e associated with 
each trancode. The <module-function indicies> consist of two 
<integer> values. Each <integer> may be a value from 0 to 63. 
If a trancode has <module-function indicies>r they are placed into 
the Common-area header of messages in which that trancode is 
present. The receiving program can use the <module-function 
indicies> in a UPL CASE statement or a COBOL GO TO DEPENDING ON 
in order to branch to the code which will process that trancode. 
This eli•inates the need for the application progra• to determine 
which trancode has just been received. If a trancode has no 
<module-function indicies> or if there is no trancode in a 
message, zeroes are placed into the <•odule-function indicies> 
field of the Co•mon-area header. 
A User Program •ust have at least one <TRANCODE stateaent> in its 
<PROGRAH state•ent list>; otherwiser the program newer r!ceives 
any •essages. The <TRANCODE state•ent> is optional in the 
<PROGRAM STATEMENT list> of Assignment and Utility ~rograms. 

NOTE 
If input for•atting is to take placer a 
message must have a trancode regardless 
of the classificati)n of the destination 
progra•• so that the MCS is able to 
determine which for•at is to be applied. 
The trancode is considered as one of the 
fields of a formatted message. 

TRANCOOE = INQ {8, 10), UPDATE <5• 3). 
TRANCODE = FIX C18, 1). 
TRANCOOE = HELP. 



PROGRAM TITLE STATEMENT. 

Syntax: 

<PROGRAM TITLE stateaent> 

Semantics: 

··. ·-

PROGRAM Section 
cont 

TITLE = <file-10>./<e•pty> 

The <PROGRAM TITLE statement> identifies the object-code file name 
of a program. The <file-ID> is a B 1100 file identi tier and is 
used in the EX. HAP, RPS and RPC Network Control Commands to refer 
to the program. The <PROGRAM TITLE state•ent> is o~tional. If it 
is omitted• the program title defaults to the first 10 characters 
of <program na•e>. 

f.&.i.l!l!Ul.! 

TITLE = PACKl/X/Y. 
TITLE = PG Ml. 
TITLE = A/B/. 
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PROGRAM Sec ti on 
cont 

RESIDENCE STATEMENT. 

Syntax: 

<RESIDENCE statement> 

<run-ti•e residence> 

.. -··-
····-

RESIDENCE= <run-time residence>. I 
<e•ptf > 
DISK I CORE 

Semantics: 
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The <RESIDENCE statement> allows the user to specifr where the 
program is to reside when not processing •essages. The value of 
RESIDENCE may be CORE or DISK. A CORE Resident Program gives 
faster response but increases the •emory requirements of the data 
com•unication syste•· The <RESIDENCE stateaent> is optional and 
defaults to CORE. 

RESIDENCE = CORE. 
RESIDENCE = DISK. 



CDHMDN SIZE STATEMENT. 

Syntax: 

PRO~RAM Section 
cont 

<COMMON SIZE state•ent> ::= COMNONSIZE = <integer>. I <e•pty> 

Semantics: 

The <COMMON SIZE state•ent> allows the user to specify the length 
of the header preceding the text of messages exchanged batveen the 
MCS and application programs using the PARTICIPATION interface. 
<Integer> must be a value from &O to 200. Bytes 1 through 60 are 
reserved for GEHCOS-defined fields. Bytes 61 through 200 can ~e 
reserved for user-defined fields. User-written code •ust be 
merged into the MCS if it is to access• set• or modify bytes 61 
through <integer>. The <COMMON SIZE state•ent> is optional. By 
default• COHMONSIZE defaults to 60 Cno room reservej for user-
def ined fields>. 

Programs using either the NONPARTICIPATION or MCS interface cannmt 
receive a Co•mon-area. and thus COMMDNSIZE cannot be set. 

Ex~I~l~~! 

COMMONSIZE = 60. 
COHMONSIZE = 200. 
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PROGRAM Section 
cont 

EXECUTE STATEMENf. 

Syntax: 

<EXECUTE statement> 

<execute option list> 

<execute list> 

··· ·-
····-

····-

EXECUTE = <execute option list>. 1<em)ty> 

<execute list> I 
<execute list>• <execute option list> 

ONOEMANO I BOJ I MANUAL 

Semantics: 
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The <EXECUTE statement> allows the user to reduce interv!ntiom by 
the Console or Control Station o>erator during progra• fire up. 
Three options are available: ONOEHANDr 80Jr and MANUAL. ONDEMAND 
and MANUAL may not appear toget~er in the same <EXECUTE statement>. 
The default for this statement is MANUAL. 

ONDEHANO. 
This option may only be declared tor User Programs. Nor•ally 
when an operator enters a message containing a tran:ode for a 
program that is not running. GEHCOS HCS displays an error message 
and the operator must wait until the program is exe:uted through 
the Console or a Control Station. However• when ONOEHAND is 
selected• GEMCOS MCS ZIP-executes the progra• if it is not running 
when a trancode message is received for it. The first message 
received for the program causes the execute. 

ONDEHANO functions are internal and not visible to the operator. 
This feature enables the operator to enter •essages without inter
ruption. The •essages are stored in a •tank file". Nhe~ GEHCOS 
HCS receives a FILE OPEN for the program. all "tanked" messages 
for that program are sent ta it in the same order as originally 
received by the GEMCOS HCS. The tank file is closej wheR it 
contains no more messages. 



BOJ. 

PROGRAM Section 
cont 

The BOJ <Beginning-Of-Job) o~tion may be declared for assign•ent 
or user programs. When the GEMCOS MCS is executed. it auto
matically executes all BOJ programs. 

MANUAL. 

NDTE 
It is advisable to be selective when 
declaring progra•s BOJ so the •ix is not 
filled with unnecessary jobs. 

MANUAL may be declared for Utility. Assignment and ~ser Progra•s• 
If a program declared MANUAL is not running, it must be executed 
with the EX co•mand. Utility Programs can only me declared as 
MANUAL. 

EXECUTE = MANUAL, BOJ. 
EXECUTE = ONDEMANO. 



PROGRAM Section 
cont 

RECOVERY STATEMENT. 

Syntax: 

<RECOVERY statement> 

<recovery list> 

····-
····-

RECOVERY = <recovery list>. I <!mpty> 

SYNCHRONIZED I DATABASE I QUEUERESTORATID~ I 
NONE 

Se•antics: 
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The <RECOVERY statement> declares what type of recovery aech-
ani s• Cif any> this program undergoes after a system or progra• 
failure. Synchronized and data base recovery are for programs that 
are part of a data base. Queue-restoration recovery is for pr)• 
grams that are not logically associated with any otber programs. 
The default for this state•ent is NONE. See section 9 for a 
detailed explanation of the recovery mechanism. 



DATA BASE NAHE STATEMENT. 

Syntax: 

<DATABASE NAME state1ent> 

<database na•e list> 

Semantics: 

····-
····-

DATABASENAME 
I <empty> 

PROGRAM Section 
cont 

= <database na•e list>. 

<database identifier> I 
<database identifier> , 
<database na•e list> 

The <DATABASE NAME state1ent> associates a program •ith a data 
base. If recovery for a progra• is synchronized or data base, 
this state•ent 1ust be present and specify the na1e of the 
data base that the progra• belongs toi otherwise, it is not re
quired. If this statement is required but not given, a syntax 
error occurs. 

If the progra• is a Restart Progra• <RESTART PROGRAM = TRUE), then 
more than one data base identifier may be specified providing that 
the Restart Progra• services more than one data basa. If the pro
gra• is not a Restart Progra1, only one data base i~entifier 1ay 
be specified. A data base identifier is an identifier that contains 
between 1 and 17 characters. 

OATABASENAHE = MCSTESTOB. 
DATABASENAME = LIVEDB, TESTDB. 
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PROGRAM Sec ti on 
cont 

AUDIT TRANSACTIONS STATEMENT. 

Syntax: 

<AUDIT TRANiACTIONS state•ent> 

<trancode list> 

::= AUOITTRANSACTIONS = <traRcode list>. I 
<e11pty> 

.. -··- <trancode> I <trancode> , 
<trancode list> I ALL 

Semantics: 

The <AUDIT TRANSACTIONS statement> specifies which previously 
defined trancodes are to be audited by the HCS. Only trans
actions that cause the data base to be updated should be audited, 
since all audited •essages are reprocessed during recovery. If 
All is selected, no individual trancodes may be spe:ified a~d all 
trancodes for this program are audited. If recovery is required 
for this program, then either t~is statement or the <AUDIT ASSIGN
MENT statement> or both must be specified. By defa~lt1 the MCS 
does not audit by trancode for any program. 

f:AS!.!!Qll~.t 
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AUOITTRANSACTIONS = UPO. 
AUDITTRANSACTIONS = PAY, OEOl, OE02, OE04. 
AUDITTRANSACTIONS = ALL. 



AUDIT ASSIGNMENT STATEMENT. 

Syntax: 

PROGRAM Section 
cont 

<AUDIT ASSIGNMENT state•ent> ::= AUDITASSIGNMENI = <logical value>. 
I <empty> 

Semantics: 

The <AUDIT ASSIGNMENT state•ent> directs the HCS to audit or n~t 
to audit Messages that do not have a trancode. Programs declared 
as User Programs •ay not use this statement since all •essages for 
that class of prograa necessarily contain a trancode. User PrBgraas 
that require recovery must use the <AUDIT TRANSACTIDNS stateaent>. 
Progra•s of any other class that require recovery must use this 
state•ent or the <AUDIT TRANSACTIONS statement> or both. By de
fault, the MCS does not audit by assignment. 

AUDITASSIGNMENT = TRUE. 
AUDITASSIGNMENT = FALSE. % FOR DOCUMENTATION ONLY 
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PROGRAM Section 
cont 

AUDIT OUTPUT STATEMENT. 

Syntax: 

<AUDIT OUTPUT statement> ::= AUDITOUTPUT =<logical value>. I 
<e•pty> 

Semantics: 

The <AUDIT OUTPUT statement> directs the HCS tG audit all out
put messages from the progra1 to the station. This state•ent 
must be set to TRUE for programs that use synchronized recovery; 
otherwise, a warning is issued and the state•ent is auto•atically 
set to TRUE. For the HCS to audit output, a program must audit 
either by assignment or by transaction. Except for synchronized 
recovery, AUDITOUTPUT defaults to FALSE • 

.E.l4!U2ll~~ 

3-98 

AUDITOUTPUT = TRUE. 
AUDITOUTPUT = FALSE. 



PROGRAM Section 
cont 

RESTART PROGRAM STATEMENT. 

Syntax: 

<RESTART PROGRAM state•ent> ::= RESTARTPROGRAM = <logical value>. 
I <empty> 

Seaantics: 

The <RESTART PROGRAM state•ent> specifies whether or not this pro
gra• is to be a Restart Progra• Csee section 9 for a detailed ex
planation of a Restart Program and its functions>. If this state
ment ;s set to TRUE. then the following must also be done: 

a. Recovery must be set to either synchronized or data base. 

b. A <DATABASE NAME statement> •ust be supplied. More than 
one data base name is allowed if this Restart Progra• 
services •ore than one data base. and each ~ata base uses 
the sa•e type of recovery <synchronized or data base). 

Each data base •ust have exactly one Restart Progra• declared. ~ut 
a Restart Program can service •ultiple data bases. By default• 
RESTARTPROGRAM is set to FALSE. 

Ex~mD!Jlil 

RESTARTPROGRAM = TRUE. 
RESTARTPROGRAM = FALSE. 



PROGRAM Section 
cont 

MAXIMUM COPIES STATEMENT. 

Syntax: 

<HAXCOPIES statement> ::= HAXCO~IES = <integer>. I <e•pty> 

Semantics: 
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The <HAXCOPIES statement> is used to specify tbe nu•ber of copies 
of this program that can be running Chave a re•ote file open> at 
any one ti•e. for Assign•ent Progra•s• the only allowable value is 
one. The sum of HAXCOPIES for all progra•s determines hoM 1amy 
programs can be running in the HCS concurrently. An increase in 
the value assigned to MAXCOPIES during regeneration may consequently 
require generating and co•piling so that the HCS has a larger value 
stack. The value of MAXCOPIES is safely lowered during regeneration. 
HAXCOPIES is set to one by default. 

NOTE 
MAXCOPIES replaces HAXRUNNING• a global 
option. MAXRUNNING should no longer be 
used. 

MAXCOPIES = 3. 
HAXCOPIES = 2. 



OPEN MESSAGE STATEMENT. 

Syntax: 

<OPEN MESSAGE state•ent> 

Semantics: 

····-

PRO;RAH Section 
cont 

OPENHESSAGE = <logical value>. I 
<e•pty> 

When OPENMESSAGE is set TRUE• tie program receives• as the first 
message in its re•ote file• infor•ation fro• GEMCOS listing the 
Logical Station nu•bers of the stations which comprise the ~rogra• 
remote file. The OPENMESSAGE consists of a Comaon-area header with 
an MCS-TYPE 6. LSN set to the nu•ber of stations in the program 
remote file• aAd TEXTSIZE set to LSN •3. The text is set to a 
list of 3-byte Logical Station Numbers. The OPENMESSAGE is Rot 
audited. 

If the interface is set to HCS• the Co••on-area header is preceded 
by a B 1800/B 1700 HCS/Network Controller interface MCS to HCS 
DATA MESSAGE header with the MESSAGE TYPE FIELD set to 80. A 
progra• with an interface of NDNPARTICIPATION cannot request the 
OPENMESSAGE. 8y default• OPENMESSAGE is FALSE. 

E~AmliJ!l 

OPENHESSAGE = TRUE. 

3-101 



PROGRAM Section 
cont 

ATTACH MESSAGE Sf ATEHENT. 

Syntax: 

<ATTACH MESSAGE state•ent> ····- ATTACHHESSAGE 
<e•pty> 

=<logical value>. I 

Semantics: 

When ATTACHMtSSAGE is set TRUE, the program receives a m!ssage in 
its remote file giving the LDgical Station number of a statiDn 
which just attached itself to the program Cby •eans of the •EX 
Network Control Comaand>. The first station to attach itself does 
not generate an ATTACHHESSAGE. The station can be obtained fro• 
the OPENHESSAGE. The ATTACHHESSAGE consists of a Common-area 
header with an MCSTYPE 2. an LSN set to the Logical Station "u•~er 
of the attaching station• SEQNO set to the next audit sequence 
number. and TEXTSIZE set to OOOD. No •essage text is sent. 

If INTERFACE is set to Hes. the Com•on-area header is pr!ceded ~Y 
a B 1800/8 1700 HCS Network Controller interface HCS DATA MESSAGE 
header with the Message Type field set to BO. A progra• with an 
interface of NONPARTICIPATION cannot request ATTACHMESSAGES. By 
default• ATTACHHESSAGE is FALSE. 

EA~~Ql~l 

ATTACHHESSAGE = TRUE. 
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DETACH MESSAGE STATEMENT. 

Syntax: 

PROGRAM Section 
cont 

<DETACH ~ES~AGE statement>::= OETACHHESSAGE =<logical value>. I 
<empty> 

Semantics: 

When OETACHMESSAGE is set TRUE, the progra• receives a •essage in 
its re•ote file giving the Logical Station nu•ber of the statioR 
which has just detached itself from the progra• Cby means of the 
HAP Network Control Co••and>. The last station to ~etach itself 
does not generate a DETACHMESSAGE since the program is inforaed 
of the fact Cit receives an End-of-File condition on its re•ote 
file>. The OETACHMESSAGE coAsists of a Co••on-area header with an 
HCSTYPE of ~, an LSN set to the logical Station number of the 
detaching station, SEQNO set to the next audit sequence nu•ber, 
and TEXTSIZE set to 0000. No •essage text is set. 

If INTERFACE is set to MCS, the Common-area header is preceded by a 
B 1800/B 1700 HCS/~etwork CoRtroller interface, HCS DATA MESSAGE 
HEADER with the Message Type field set to 80. A progra• with an 
interface of NONPARTICIPATION cannot request DETACHMESSAGES. By 
default, DETACHHESSAG£ is FALSE. 

OETACHHESSAGE = TRUE. 
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PROGRAM Section 
cont 

CONVERSATIONSIZE STATEMENT. 

Syntax: 

<CONVERSATIONSIZE state•ent> ::= CONVERSATIONSIZE = <integer>. 
I <empty> 

Semantics: 

The <CONVERSATIONSIZE state•ent> is used to establish the size of 
the conversation area for a program. The size is s?ecified in 
bytes. The HCS cannot generate conversational capalilities with
out this state•ent in the TCL. Anytime this statement is increased 
to a value greater than any previously declared CONiERSATIONSIZE, 
the TCL must be regenerated and recompiled. 

f A~IUl~~l 
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CONYERSATIONSIZE = 30. 
CONWERSATIONSIZE = 45. 



HAXASSIGNERS STATEMENT. 

Syntax: 

PROGRAM Section 
cont 

<HAXASSIGNERS state•ent> ::= MAXASSIGNERS = <integer>. 
I <empty>. 

Se•antics: 

The <MAXASSIGNERS state•ent> is used for utility prmgra•s only. 
This stateaent is used to specify the aaximu1 number of stations 
that can be attached to a pr~gram concurrently. The maxi•u• 
value cannot be greater than the number of stations allowed by 
GEHCOS. ay default, all attach•ents are applied to one progra•. 

EA~-R~~! 

HAXASSIGNERS = 5. 
HAXASSIGNERS = 2. 
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PROGRAM Section 
cont 

TRANSACTION CODE POSITION STATEMENT. 

Syntax: 

<TRANCODE POSITION statement> ::= TRANCODE POSITION = <integer>. I 
<empty> 

Semantics: 

The <TRANCODE POSITION state1ent> allo~s the user to specify 
where trancodes are found in messages from this program. The 
position specified in <integer> represents the number of char
acters after the common area header • 

.E.&i..!!J2ll~l 
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TRANCOOEPOSITION = 6. 
TRANCOOEPOSITION = 1. 



Syntax: 

PROGRAM Section 
cont 

<AP300STATUS Statement> ::= AP300STATUS = <logical value>. 
I <empty> 

Semantics: 

The <AP300STATUS statement> indicates whether the four-byte 
AP300STATUS message from the AP300 is forwarded to the attached 
application program. The status of the AP300 is re~orted to the 
control station or the syste1 SPO when the four-byt~ status is 
received. The default value is false. 
false. 

AP300STATUS = True. 
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STATION Section 

Syntax: 

<STATION section> 

<station define list> 

<station define> 

<station name> 

<station description> 

<STATION stateaent list> 

<STATION statement> 

··. . -
····-

. . -··-

····-
····-
····-

····-

<station define list> 

<station define> I 
<station define list> 
<station define> 

STATION <station name>: 
<station description> 

<NOL station identifier> 

<STATION state•ent list> 

<STATION state•ent> I 
<STATION state•ent list> 
<STATION state•ent> I 
<empty> 

<SIGNON stateaent> I 
<SCREEN SIZE statement> I 
<TRANCODE POSITION statement> I 
<VALID ACCESS KEYS state•ent> I 
<TRANSACTION MODE statement> I 
<CONTINUOUS LOG ON statement> I 
<CONVERSATIONAL state•ent> I 
<TRANCODE statement> I 
<TYPE statement> 

Semantics: 
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The <STATION section> must be present to define various attributes 
of stations which the HCS is to service. CA GEHCOS MCS opens a 
remote file whose name is given in the <QUEUE NAME >tate1ent>.) 
In the FAMILY statement of the FILE SECTION of the user's NOL 
source, this remote file was assigned a station identifiar list. 
These are the stations which the HCS services and w~ich •ust 
be defined in the Transactio~ Control Language <STATION section>. 



STATION Section 
cont 

The <STATION section> ;s composed of a <station define list>. 
~~~wtJon ctef.i~.!!-..~-~-s.~rj_~.e~,.!l .. '.'~.-~.!e!!J«l~~ .... The <stat ion naae> 
•ust be the station 1dent1fier ~sed to refer tD that station in 
NOL. The <STATION statement list> is optional. One of the 
<station na•es> may appear in the <CONTROL STATIONS stateaent> of 
the <GLOBAL section> • 

.EJ.il.11!1.JL! 

STATION T0800A: 
SlGNON = JRUE. 
SCREENSIZE = 1024. 
TRANCODEPOSITION = 5. 
VALIDACCESSKEYS = ABCD• XXYY• 84080. 

STATION TD800B: 
SCREENSIZE = 1920. 
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STATION Sectio11 
cont 

SIGN-ON STATEHENf. 

Syntax: 

<SIGNON stateme11t> ::= SIGNDN = <logical value>. I <e•pty> 

Semantics: 

The <SIGNON state•ent> indicates whether a user must sig11 011 at 
this statio11 prior to entering •essages. If SIGNON is TRUE• the 
operator must sign on with o~e of the <access codes> listed in the 
<VALID ACCESS KEYS state1ent>. If VALIDACCESSKEYS is set to AL~• 
the operator •ust sign-on with one of the <access codes> listed 
in the <ACCESS CONTROL state1ent>. The <SIGNON state•ent> is 
optional and, if omitted. defaults to FALSE. 

fA~.!!Dlst~! 
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SIGNON = TRUE. 
SIGNON = FALSE. 



SCREEN SIZE STATEMENT. 

Syntax: 

STATION Section 
cont 

<SCREEN SIZE statement> ::= SCREENSIZE = <integer>. I <e•pty> 

Semantics: 

The <SCREEN SIZE state•ent> defines the length of the largest •es
sage which •ay be received by tbis station. If the HCS deter•ines 
that a •essage larger than <integer> characters is bound for the 
station, the •essage is broken into several transmissions UAtil 
the entire message is sent. 

CAUTION 
If any <station define> has a <SCREEN 
SIZE statement> in its CSTATION 
statement list>• all <station defines> 
must have one. If the <SCREEN SIZE 
statement> is not present• no screeA 
wraparound occurs. 

The occurrence of a <SCREEN SIZE statement> causes the screen
wraparound code to be generated into the HCS code file. If no 
station is defiAed as having a SCREENSIZE less than or equal to 
MAXTEXT SIZE, the <SCREENSIZE statement> should be avoided. The 
result is a more efficient HCS. 

Ex~~nl2~! 

SCREENSIZE = 1920. 
SCREENSIZE = 256. 
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STATION Section 
cont 

TRANSACTION CODE POSITION STATEMENT. 

Syntax: 

<TRANCODE POSITION statement> 

Semantics: 

.. -. ·- TRANCOOEPOSITION = 
<integer>. I <empty> 

The <TRANCOOE POSITION state1ent> allows the user to specify Nhere 
trancodes are to be found in messages received from this station. 
By default, TRANCOOEPOSITION is 1. 
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TRANCOOEPOSITION = 5. 
TRANCOOEPOSITION = 1. 



VALID ACCESS KEYS STATEMENT. 

Syntax: 

SfAflON Section 
cont 

<VALID ACCESS KEYS state•ent> 

<access key list> 

<access code> 

Se•antics: 

::= VALIDACCESSKEYS = <access key list>. I 
<e•p ty> 

.. -.. -

.. -. ·-

<access code> I <access code> , 
<access key list> I ALL 

<identifier> 

A list of valid access keys can be prepared to enforce access key 
validation at sign-on tine. Each <access code> whi:h appears in a 
<VALID ACCESS KEYS statement> •ust have occurred in the <ACCESS 
CONTROL statement>. ALL indicates that any <access code> can be 
used to sign on at this station. If the statement is o•itted and 
SIGNON is TRUE, ALL is assumed. This statement has no meaning if 
SIGNON is FALSE. 

VALIOACCESSKEYS = ALL. 
VALIDACCESSKEYS = 64080, 84090, ABCO. 
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STATION Section 
cont 

TRANSACTION HOOE STATEMENT. 

Syntax: 

<TRANSACTION MODE statement> ::= TRANSACTIONHODE = <logical value>. 
I <empty> 

Semantics: 

3-114 

The <TRANSACTION HOOE state•ent> deter•ines whether or not a 
station is allowed to trans•it a new input transaction b!fore 
receiving the response for the previous input transaction. If 
TRUE• the HCS returns th! error response •eusv• for any input fro• 
the station prior to the receipt and trans•ission by the HCS of the 
response to the current transaction for the station. Alsop this 
station can only send messages to programs that are declared to 
use synchronized recovery. TRANSACTIONHOOE being TRUE is ig~ored 
if auditing is not present in tie HCS. By default• TRANSACTIO~MOOE 
is set to FALSE. 

TRANSACTIONHODE = TRUE. 
TRANSACTIONHOOE = FALSE. 



CONTINUOUS LOG-ON STATEMENT. 

Syntax: 

STATION Section 
cont 

<CONTINUOUS LOG ON state1ent> ::= CONTIMUOUSLOGON = 
<logical value>. f <empty> 

Semantics: 

The <CONTINUOUS LOG ON state1ent> is used to deter•i ne whether 
the MCS should •remember• who was logged on to the station 
following a ter1ination of the network Ceither normally or 
abnormally>. After the netwlrk is restarted• if CO~TINUOUSLOGON 
is TRUE for a station. the user remains logged on. Otherwise. any 
users who were Logged on at the time of failure will be logged off. 
CONTINUOUSLOGON being set to TRUE is ignored if auditing is ~ot 
present in the MCS. By default• CONTINUOUSLOGON is set to FALSE. 

CONTINUOUSLOGON = TRUE. 
CONTINUOUSLOGON = FALSE. 

3-115 



STATION SectioA 
cont 

CONVERSATIONAL STATEMENT. 

Syntax: 

<CONVERSATIONAL statement> 

Semantics: 

. ·.. - CONVERSATIONAL 
I <empty> 

= <logical value>. 

The <CONVERSATIONAL statement> determines whether a station can 
participate in a conversatio~. By default, the statement is set 
to TRUE. 
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CONVERSATIONAL = TRUE. 
CONVERSATIONAL = fALSE. 



TRANCODE STATEMENT. 

Syntax: 

STATION Section 
cont 

<TRANCOOE state•ent> ::= TRANCODE = <trancode list>. I <e•pty> 
<trancode list> ::= <trancode> I <trancode>•<trancode list> 

Semantics: 

The <TRANCOOE statement> is used to define trancodei and to 
associate the• with stations. A trancode identifier is any 
string up to ten characters in length. A trancode defined in a 
<TRANCODE state•ent> •ay occ~r in the <ACCESS CONTROL stateaent> 
to restrict its use to a specific list of <access keys>. 

By using these trancodes• •essages fro• another station or ~rogra• 
can be routed to this station. 

NOTE 
The <•odule-f~nction indicies> are not 
applied to trancodes. 

TRANCOOE = STATION, STATION2• HELLO. 
TRANCOOE = HELP. 
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STATION Sectiort 
cont 

TYPE STATEMENT. 

Syntax: 

<TYPE statement> ::= TYPE = <type list>. I <empty> 
<type list> ::= AP300 I HT600 I STANDARD 

Semantics: 

The <TYPE statement> is used to define the physical type of each 
station. AP300 and HT600 are standard Burroughs terminal devices. 
<Refer to section 10 for further information about this statement.) 

.E.1.il!!~l!l~~ 

TYPE = AP300. 
TYPE = ROUTEHEADER. 
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12.Ell~L~E. C!Ulth. 

Syntax: 

<DEVICE section> 

<device define list> 

<device define> 

<de v i c e n a •e > 

<device description> 

<DEVICE statement list> 

<DEVICE statement> 

Semantics: 

.. -··-
::= 

::= 

····-
····-
::= 

.. -. ·-

DElfICE Section 

<device define list> 

<device define> I 
<device define list> <device define> 

device <device name> : 
<device description> 

<identifier> 

<DEVICE state•eBt list> 

<DEVICE state•ent> I 
<DEVICE statement list> 
<DEVICE statement> 

<SJATION list statement> I 
<INPUT FORMATS statement> I 
<OUTPUT fORHATS state•ant> 

The <DEVICE section> is used to group stations by device class and 
to indicate which format is to De applied to a message. The 
<DEVICE section> should be present if and only if the <FORMAT AND 
FUNCTION statement list> is present in the <GLOBAL section>. The 
<DEVICE section> may never occur if the B 1800/8 17)0 GEMCDS 
release being used is not an advanced version. 

Each <device define> consists of a <STATION LIST state•ent>• an 
<INPUT FORMATS statement> and an <OUTPUT FORMATS statement>. The 
<device name> may be any identifier and is not referenced 
elsewhere in TCL. 
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DEVICE Section 
cont 

In the following example• an input message from TD630A or TD6008 
with trancode INQ or UPDATE is formatted using format x. A mes
sage from TOTOOA, T0700B or T0700C with trancode INQ or UPDATE 
has format Y applied. 

Similarly on output. if a or~gram writes a message with the 
message-IO field of the Comaon-area header set to "PAY" or •SHIP• 
Cleft justified with trailing blanks>• for•at XlZ l$ used when the 
message is bound for TD800A or f08008. Format Y12 is applied if 
the message is bound for a station in the device class TD700 
CTD700A, T0700B or T0700C>. When the message-IO field of the 
Common-area header is set to "Rev•, X33 or Y33 is applied. agai~ 
depending on the destination of the message. 

Finally. when an operator trans•its "PAY" or "SHIP" <without lead
ing or trailing blanks> fro• station T0800A or station TD800B, the 
operator is making a forms request. Using format x12, a message 
is built up with all blank data fields CA, e, l• J and Tl. The 
message is sent to the requesting station. Format f 12 is used to 
create the blank-formatted screen if the forms requ3st for •PAY• 
or •sttIP" came from TD700A• T07ij08• or TD700C. If a "RCV" forms 
request is received, format X33 or Y33 is applied. depend1ng on 
the device classification of the requesting station. 

NOTE 
Formats x. x12. x33, y, Y12 and Y33 •ust 
have been defined in the <FORMAT AND 
FUNCTION statement list>. 

f A2.l!Rl~1 
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DEVICE T0800: 
STALIST = T08DOA• T0600B. 
FORMAT SIN: 

X = INO• UPDATE. 
FORHATSOUT: 

X12 = PAY• SHIP. 
X33 = RCY. 

DEVICE T0700: 
STALIST = TD7DOA• TD700B, TD700C. 
FORHATSIN: 

Y = INQ, UPDATE. 
FORHATSOUJ: 

Y12 = PAY. SHIP. 
Y33 = RCY. 



STATION LIST STATEMENT. 

Syntax: 

<STATION LIST statement> 

<station na•e list> 

<station na•e> 

Semantics: 

. ·.. -
::= 

.. -. ·-

DE~ICE Section 
cont 

STALIST = <station na•e list>. 

<station naae> I 
<station name list>• <station •a•e> 

<identifier> 

The <STATION LIST stateaent> specifies the stations which are to 
be considered part of each device class. Each <station na•e> •ust 
be defined in the <STATION section>• and each <station name> 
occurring in the <STATION section> should appear in exactly one 
<STATION LIST state•ent>. 

STALIST = T0820A, T0820B, TOB20C. 
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DEVICE Section 
cont 

INPUT FORMATS STATEMENT. 

Syntax: 

<INPUT fORHATS state•ent> 

<input format list> 

.. -··- FORHATSIN: <input format list>. 

::= <input format association> ~ 
<input for•at list> 
<input format association> 

<input for•at association>::= <foraat•IO> = 
<trancode list> 

<f or•at-ID> 

<trancode ti st> 

<trancode> 

. ·· ·-
····-

··.. ·-

<identifier> 

<trancode> 
<trancode list>,. 
<trancode list> 

<trancode identifier> 

Semantics: 
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The <fORMATSIN statement> indicates which for•at is to be applied 
to a particular message entered at a station of a particular 
device class before the message is forwarded to the appropriate 
program. Only •essagas with a recognizable trancode are format
ted. Each <for•at-ID> •ust be defined in the <FORM'T ANO 
FUNCTION statement list>• and each trancode •ust be defined in 
the <PROGRAM section>. A trancode •ay only be asso:iated with 
one <format-ID> per <FORHATSIN state•ent>. 

The HCS determines if an input message is to be formatted by 
attempting to recognize a trancode in the •essage text. Wheft a 
trancode is found. the aessage is formatted only if the tra•code 
was associated with a <for•at-ID> in the device class deter•ined 
by the station where the message originated. 

FORMATS IN: 
HT1 = PAY!• PAY2. 
FHT2 = INYl. 
FHT3 = INV2• INV3. 



OUTPUT FORMATS STATEMENT. 

Syntax: 

<OUTPUT FORMATS statement> 

<output format list> 

<output for•at association> 

<format-ID> 

<MSG-IO list> 

<message-ID> 

Semantics: 

····-
····-

····-
::= 

··.. -

··.. -

DEWICE Section 
co~t 

FORMATSOUT: <output format list>. 

<output for•at asso:iation> I 
<output format list> 
<output for•at asso:iation> 

<format-ID> = <msg-ID list> 

<identifier> 

<•essage-10> I 
<msg•IO list> • <message-ID> 

<identifier> 

The <FORHATSOUT statement> indicates which format i> to be applied 
to a particular message written by a program bound for a station 
of a particular device class. Only messages with a recognizable 
<•essage-IO> in the message-ID field of the Com•on-area header are 
formatted. Each <format-IO> must be defined in the <FORMAT ANO 
FUNCTION stateaent list>. A <message-IO> •ay only be associated 
with one <format-ID> per <FORMATSOUT statement> and cannot exceed 
six characters in length. Station operators can enter a aessage 
consisting solely of a <aessage-IO> and, in doing so. aake a for•s 
request. 

When the MCS receives a program message, the message-IO field in 
the header is checked. If the field is filled• the contents cause 
the MCS to for•at the message according to the <format-ID> ass~ci
ated with the <message-IO> i~ the device class. The device class 
is deter•ined by the station to which the •essage i> sent. 

When the HCS receives a •essage one to six characters in length 
without a recognizable trancode fro• a station. a c~eck is •ade 
to determine if the message consists of a <•essage-10>. If so. 
the operator entered a forms re~~est. The HCS builds a •essage 
with blank data fields using the <format-ID> with which the 
<message-IO> was associated in the device class deterained by the 
station from which the forms request was received. 

fAa~Ql~! 

FORMATSOUT: 
fORl = PAY8, PAY9. 
FMT1 = INVl. 
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MESS CODE Section 

Syntax: 

<MESS CODE section> ··.. - <static declarations> 
<dynamic declarations> 
<procedure define list> 

Semantics: 

The <HESS CODE section> enables the user to include UPL-•ergeable 
external source statements to supplement or replace GEHCOS MCS 
functions. Mergeable external source state•ents ar! for special
ized requirements which demand deviation from the standard GEMCGS 
logic. User-written HESS procedures can be •erged into key loca
tions in the HCS source code file. 

NOTE 
Changes made to the <HESS CODE section> 
during a REGENERAfE MCSTCL run do not 
affect the HCS source code file. 

The <HESS CODE section> consists of <static declarations>, 
<dynamic declarations> and a <procedure define list>. The <HESS 
CODE section> is optional. 

f.!j.l!Dlst.;. 

3-124 

STATIC DECLARATIONS: 
DECLARE 

x 
ENOSOURCECOOE. 
DYNAMIC DECLARATIONS: 

DECLARE DYNAMIC 
SPEC.STRING 

ENDSOURCECODE. 
PROCEDURE SETSIZES: 

PROCEDURE HESS.SET.SIZES; 
% 

% 

DECLARE 
ACCEPT.STRING 

FIXED; 

CHARACTERCx H 

CHARACTER C5 H 

DISPLAY ·ENTER STRING SIZE, xxxxx•; 
ACCEPT ACCEPT.STRING; 
X := BINARYCACCEPT.STRING)i 
ENO MESS.SET.SIZES; 

ENO SOURCECOOE. 
PROCEDURE SETVALUES: 

PROCEDURE HESS.SET.VALUES; 
% 

SPEC.STRING := " •; 
END HESS.SET.VALUESi 

ENOSOURCECODE. 



MESS CODE Section 
cont 

STATIC DECLARATIONS. 

Syntax: 

<static declarations> 

<static declarations card> 

<declaratio~ source cards> 

<declaration source card> 

<end card> 

Seaantics: 

.. -.. -

. ·. ·-
: := 

.. -. ·-

. . -··-

<static declarations card> 
<declaration source :ards> 
<end card> I <e•pty> 

static declarations: 

<declaration source :ard> I 
<declaration source cards> 
<declaration source :ard> 

<UPL DECLARATION state•ent> I 
<UPL DEFINE stateaent-> I 
<UPL FILE statement> 

ENDSOURCECODE • 

In <static declarations> the user may •ake UPL global declarations 
(except dynamic declarations), global defines and file declarations. 
The TCL source cards containing UPL source statements •ust be 
surrounded by a TCL <static declarations card> and a TCL <end card>. 
The <static declarations> are o>tional. 

If <static declarations> are present, the <NAHE STACK ENTRIES 
state•ent> and <VALUE STACK BITS state•ent> of the <GLOBAL section> 
should be set appropriately. 

f A§..!Rlll 

STATIC DECLARATIONS: 
DECLARE 

SECURITY.FILE.OPENED BITC1H 
FILE 

SECURITY 

DEFINE 
f 
c 

ENDSOURCECODE. 

CLABEL = •HCSSEc•, 
DEVICE = DISK RANDOM, 
RECORDS = 80/11 
BUFFERS = 1); 

AS IFIXEOf, 
AS ICHARACTERf; 
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HESS CODE Section 
cont 

DYNAMIC DECLARATIONS. 

Syntax: 

<dyna•ic declarations> ::= <dyna•ic declarations card> 
<dynamic declaration source cards> 
<end card> I <empty> 

<dynamic declaration card> ::= dynamic declarations: 

<dynamic declaration source cards> 
::= <dynamic declaration source card> I 

<dynamic declaration source cards> 
<dynamic declaration source card> 

<dynamic declaration source card> 
::= <UPL DYNAMIC DECLARATION statement> 

<end card> ::= ENDSOURCECODE. 

Semantics: 
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In <dynamic declarations> the user may make UPL dynamic declarations. 
The TCL source cards containin9 UPL source statements must be sur
rounded by a TCL <dynamic declarations card> and a TCL <end card>. 
The <dynamic declarations> are o~tional. 

If <dynamic declarations> are present, the <NAME STACK ENTRIES 
statement> and <VALUE STACK BITS statement> of the <GLOBAL section> 
should be set appropriately. 

DYNAMIC DECLARATIONS: 
DECLARE DYNAMIC 

WORK.AREA CHARACTERCMS.NPR.MAX.TEXT.SIZE+Z50)i 
ENDSOURCECOOE. 



PROCEDURE DEFINE LIST. 

Syntax: 

<procedure define list> 

<procedure define> 

····-

····-

<procedure intr~duction card> 

HESS CODE Section 
cont 

<procedure define> I 
<procedure define list> 
<procedure define> 

<procedure introduction card> 
<UPL PROCEDURE statement> 
<end card> I <empty> 

::= procedure <mess procedure-ID> : 

<MESS procedure-ID> 

<end card> 

Semantics: 

····-

····-

AUDIT I CLOSEACTION f 
CLOSEFILES I ERRORHANDLER I 
HSGFROHPROGRAM I MAINTENANCE I 
HSGFROMSJATIOH I OPENACTION I 
HANDLERECALL I INITIATERESTORE I 
RESTOREPROGRAM I SETSIZES I 
SET VALUES 

ENDSOURCECOOE. 

The <procedure define list> contains user-coded UPL proceduresr 
one per <procedure define>. Each <procedure define> begins with 
a TCL <procedure introduction card>r follows with the user's 
source statements and ends with a TCL <end card>. The <mess pr~
cedure-IO> of the <procedure introduction card> specifies to TCL 
where the user's code is to be merged. The <procedure define 
list> is optional. 
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HESS CODE Section 
cont 

If <procedure define list> is present• the <NAME STACK ENTRIES 
statement> and <VALUE STACK BITS statement> of the <GLOB~L sec
tion> should be set appropriately to reflect the space r~quired 
for variables declared withiA any of the user-written procedures. 

A discussion of each of the MESS procedures is given later in this 
section. 

LI.i!!l!l!tl 
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PROCEDURE HSGFROHSTATION: 
PROCEDURE ZIP.IT BIT<t>i 
% 
If MS.MSG.TEXT.SIZE GTR 3 

THEN 
If SU8STRCHS.HSG.TEXT.o~3> [Ql ·zIP" 
RETURN < t); 
ENDi 

RETURN CO); 
END ZIP.Hi 

ENOSOURCECOOE. 



MESS Procedures 

!f~~-fBUkEllYH~~~ 
This discussion explains when MESS procedures are calledr the parameters 
required to calt themr and the values they must ret~rn. For an expla
nation of how to include MESS procedures. refer to GENERAL 01scass10~ 

of TRANSACTION CONTROL LANGUAGE in this section. All HESS procedures 
are optional. 

Several considerations common to each HESS procedures are now discussed. 

Care must be taken when writing MESS code to avoid dupli:ating identi
fiers already used in the MCS. For this reason. it is useful to knmw 
that all MCS identifiers adhere to the following conventions: 

a. DEFINES begin with three characters: •"o.• or •Ms.•. 
b. files begin with three characters: •Mes•. 
c. Data names begin with three characters: •Ms.•. 
d. Procedure names begin with four characters: "HCS.". 
e. DO-group labels begin with tbree characters: •Mt.•. 

HESS procedures have access not only to entities declared in <static 
declarations>• <dyna•ic declarations>, and locally, but also to •aBy 
data areas. files and procedures used by the standard HCS modules 
according to the scope rules of UPL. 

When programming MESS coder segmenting procedures must be followed. 
Some efficiency in memory allocation may be realized if MESS procedure 
segments are approxiaately 600 to 1200 bytes in size, the average size 
of standard HCS modules. 

If global or local variables are declared by the user in the <HESS CODE 
section>• the <NAME STACK ENTRIES statement> and <VALUE STACK BITS 
statement> of the <GLOBAL section> should be set appropriatel1. 

SET SIZES. 
This procedure is given control during the first pbase of initializa
tion logic in the HCS. Its puroose is to specify sizes for any dyna•ic 
variables declared in the <dynamic declarations>. 

Assume that <static declarations> include: 

DECLARE MAX.SIZE 

and that <dynamic declarations> include: 

DECLARE DYNAMIC USER.AREA CHARACTERCHAX.SIZE>; 



MESS Procedures 
cont 

Then the SEJSIZES routine •ust be provided. The <procedure define 
list> might include: 

PROCEDURE SETSIZES: 
PROCEDURE MY.SETSIZES.ROUTINE; 

MAX.SIZE := 100; 
END HY.SETSIZES.ROUTINGi 

ENDSOURCECODE. 

The SETSIZES HESS procedure is called from HCS.INITIATE.SIZES. 

~tl-!AL.Y~~£ 
This procedure is given control during the second phase of initializa
tion logic in the MCS. The purpose is to specify values for variables 
that were declared in the <static declarations>. 

Suppose the <static declarations> include the following: 

DECLARE MAX.VALUES 
USER.DATA 

FIXED• 
CHARACTERClQ); 

Consequently, the SETVALUES routine must be provided. Tme 
<procedure define list> can include the following: 

PROCEDURE SETVALUES: 
PROCEDURE HY.SETVALUES.ROUTINE; 

MAX.VALUES := 200i 
USER.DATA := "SOMETHING•; 

END HY.SETVALUES.ROUTIN£; 
ENOSOURCECODE. 

The SETVALUES MESS procedure is called from MCS.INITIALIZE.TABLES. 
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MESSAGE FROM STATION. 

MESS Procedures 
cont 

This procedure is called upon receipt of a message from a station. 
If MSGFROMSTATION is given control• it may assume that there is no 
data-communication error associated with the message. tha HCS is n~t 
being shutdown• the source station is signed on if sign-on is required 
at that station. and the message does not begin wit~ the signal char
acter. The Com•on-area header to be associated with this message was 
built in MS.COMHO~.AREA Cbut not yet attached to the message). If a 
trancode is present• it was recog"ized and noted in HS.T~N.INDEX. The 
message was not yet for•atted and could be a forms request (advanced 
version only>. The message was not yet audited. 

HSGFROHST~TIO~ must be a function procedure which returns a 1-bit value 
specifying disposition of the message: 

a. A value 0 <zero> directs the HCS to continue processing the 
message as if there had been no HSGFROMSTATION procedure. 

b. A value 1 signifies that the MSGFROHSTATION pro:edur! has 
taken full responsibility of the message. The MCS 
discontinues processing this message. 

If a station is associated with or was attached to the re•ote file 
of a program that uses a NONPARTICIPATION or HCS interfa:e. the GEHCOS 
MCS does not receive any messages from that station. Th~s. the MCS 
cannot pass control to MSGfROMSTATION for such messages. 

This procedure can set fields in the USERAREA CHS.COMMON.USER> of the 
Common-area header. It can perform specialized routing, access control 
or input formatting, and thus be used for data collection. 

MESSAGE FROM PROGRAM. 
This procedure is called when the MCS receives a message from an Appli
cation Progra• Cthe MCS does not receive messages from programs using the 
NONPARTICIPATION or MCS interface). The message was not for•atted 
(advanced version> nor was it audited. The messa~e may 38 a request 
for message restoration or may contain a signal character. 
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HESS Procedures 
cont 

MSGFROMPROGRAM must be a function procedure which returns a 1-bit value 
specifying the disposition of the message: 

a. A value 0 (zero> informs the HCS to continue processing 
the message as if there had not been a HSGFROHPROGRAM 
procedure. 

b. A value 1 means that the message was completely processed. The 
MCS exits immediately to the main control procedure and does 
not process this message any more. 

This procedure can be used to interpret the 
CMS.COMMON.USER> of the Common-area header. 
specialized output for•atting. Nonstandard 
program message switching) can be performed 

USERAREA field 
MSGfRilMPROGRAH can perfor• 

routing (e.g., prBgra1-to
usin~ this procedure. 

MAINTENANCE. 
This procedure is given control when a message containin~ the sig~al 
character is received from a station or a program <except for valid SGN 
messages). The MAINTENANCE procedure is called from the standard main
tenance module CHCS.MAINT.CONTROLLER> if generated. The standard main
tenance module is generated if either CHANGEREQU£STS, OAfADUHP. 
MESSAGEBROADCAST, HESSAGERECALL• PROGRAMBOJEOJ, STATUSRE~ORTS, 
SYSTEMHALT, RESTORATION, or MONITORTRACE is TRUE, or if an <ACCESS 
CONTROL statement> is present. When the standard maintenance module is 
not generated, the MAINTENANCE procedure is invoked by HCS.HSG.FROH.STATION 
or HCS.MSG.FROH.USE~.PROGRAM. 

The MAINTENANCE procedure must be a function procedure which returas a 
t-bit value specifying the disposition of the message: 

a. A value O (zero> indicates that MAINTENANCE did not 
process the message. If the standard maintenan:e 
module is present, it attempts to scan for a standard 
command and process it. If the standard maintenance 
module is not present. the input is ignored. 

b. A value 1 causes the MCS to consider the message completely 
processed whether or not the standard maintenan:e module 
is present. 

MAINTENANCE must accept one input parameter: the number of the calling 
procedures <FIXED). 

This procedure can be used to implement new Network Control Commands or 
change existing commands. 
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HESS Procedures 
cont 

AUDIT. 
This procedure can either supplement or replace the standard auditing 
logic. It is called after the standard audit procedure Cif g!nerated) 
is executed. Any files needed by AUDIT must be declared in the <GLOBAL 
section> of HESS code. 

AUDIT must accept two parameters: 

a. The number <FIXED> of the calling procedure. 

b. An indicator [CHARACTER C2>l which denotes tne type of 1essage 
being sent fro~ the MCS: 

1) A value of 00 indicates the message is bounj for a station. 

2> A value of 01 indicates the message is bounj for a program. 

3) Oth!r values denote special communications oetween the HCS and 
the Network Controller. 

E~ROR HANDLER. 
The primary function of this procedure is to supplement the standard 
error handling module of the MCS. As a secondary function it may also 
save the contents of MS.MSG.WORK.AREA in case of a data dump. For cer
tain system errors, a data dump is created. The standard error handling 
logic induces the dump by synthesizing an ROM Network Control Co•1and 
in HS.MSG.WORK.AREA. The message that was stored in MS.~SG.WORK.~REA 
when the error was detected is therefore lost, unless th! ERRORHANDLER 
procedure saves it. 

This routine must accept one para•eter: the error message number 
CCHARACTERC2>J which corresponds to the error detected. 

ERRORHANOLER must be a function procedure that returns a value (BIT Cl>l 
which tells the MCS what to do with the error condition: 

a. A value 0 Czero) indicates that the error should be 
processed normally. 

b. A value of 1 indicates that the HCS is to exit the error 
handling module immediately. 

The ERRORHANOLER procedure is called by MCS.PRINT.ERROR. 

CLOSE FILES. 
The CLOSEflLES procedure is given control during system shutdown CEOJ). 
Its pri•ary purpose is to close a~y files that may have >een opened in 
other MESS routines. This is called only by the MCS.EOJ procedure. It 
is not called unless the generation ~arameter SYS-HALT is set. 

3-133 



HESS Procedures 
cont 

HANDLE RECALL. 
The HANDLERECALL procedure is given control during srste• shutdow~ 
<EOJ). At this ti•e• the MCS recalls all •essages which have been 
routed to a station but are still awaiting transmission in the queues 
of the Network Controller. The HANOLERECALL procedure is invoted each 
time a •essage returns to the HCS. 

The HANDLERECALL procedure •ust be a function procedure Mhich returns a 
value C91TC1>l specifying disposition of the message: 

a. A value O <zero> causes the MCS to print the message 
on a line printer before discarding it. 

b. A value t causes the HCS to discard the •essage 
without further processing. 

If this procedure is not provided. the HCS prints all recalled •essages 
before discarding them. 

This procedure is called only by HCS.EOJ. It is not called unless the 
generation ~arameter SYS-HALT is set. 

INITIATE RESTORE. 
This procedure is given control when an application program indicates to 
the MCS that it needs restoration <br sending a message Mhich has the 
HCSTYPE field of the Common-area header set to t>. It may either sap• 
plement or replace the module that performs restoration initialization• 
depending on the <RESTORATION statement>. Its purpose is to perfor• 
any initialization that •ay be necessary to prepare for restoratiom. 

This procedure is called only by HCS.HSG.FROM.USER.PROGRAM. 

RESTORE PROGRAM. 
This procedure is intended to replace the standard MCS restoration 
logic. It is called fro• the mai~ processing loo~ in HCS.HODULE. 
MANAGER. It is called once in each iteration of the loo~ as long as 
the flag HS.RESTORE.PROGRAM has a value of 1. If it is necessary to 
handle other network activity during restoration. HESS.R~STORE.PRDGRAH 
must relinquish control (i.e •• RETURN> occasionally so that the main 
processing loop can run throuqh a~other cycle. 
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MESS Procedures 
cont 

OPEN ACTION. 
This procedure is ;ntended to replace or supplement the actioA taken Dy 
the MCS after a FILE OPEN STATION ATTACH is approved. Normally• the 
MCS sends a •good day• message to each station in the newly opened file 
and, if specified in TCL• a FILE OPEN notification is sent to the prograa. 

The OPENACTION procedure must be a function procedure which returns a 
value CBIT Cl)J. 

a. A value 0 (zero> causes the MCS to send the •good day• 
messages and the open notification. 

b. A value 1 causes the HCS to skip the code which sends 
the •good day• messages and the open notification. 

If the action taken by the OPENACTION procedure depends on whether it 
is called through a FILE OPEN or through a STATION DETACH, the source 
of the call can be determined by checking the data field MS.MSG.HOR.TYPE. 
If the field contains io, the OPENACTION procedure has been called 
through a FILE OPEN. If it contains any other value• it has Deen 
called through a STATION ATTACH. 

CLOSE ACflON. 
This procedure is intended to supplement the HCS remote file close or 
STATIONDETACH logic. It is called after the MCS performs the necessary 
steps to verify that a program is n~ longer on-line. The CLOSEACTION 
procedure must be a function procedure which returns a value COIT Cl}]. 
However• the value of the return is of no consequence and is reserved 
for future use. One useful function of the CLOSEACTION procedure might 
be to construct and send a notification of the FILE CLOSE to the 
stations involved. 

If the action taken by the CLOSEACTION procedure depends on whether it 
is called through a remote FILE CLOSE or through a STATI~NOETACH• t~e 
source of the call can be determined by checking the data field 
HS.MSG.HOR.TYPE. If this field contains l&r the CLOSEACflON proce
dure has been called through a FILE CLOSE. If it contains any other 
valuer it has been called through a STATIONOETACH. 
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Common-area Header 

kilH~~tcAB~A-~~ADEB~ 
The Common-area header precedes all messages sent to progra•s using the 
PARTICIPATION interface, and it is required in front of all messages 
written by such programs. The length of the Common-area header can vary 
from 60 to 200 bytes by program as s~ecified in the <COH~ONSIZE 
statement>. The layout of the Common-area header is as follows: 

01 COHMONAREA. 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
05 
()5 

05 
05 
05 
05 
05 
05 
05 
05 

MSGOESTINATION 
LSN 
PGHNBR REDEFINES LSN 
MTSHSGTYPE 
SEQNO 
NDLTIHE 
TEXTSIZE 
TERHTYP£ 
MSGID 
INDEXl 
INOEX2 
ERROR 
FM TERR 
HCSTYPE 
INPUTAODR 
RETRYCOUNT 
RECOVERYSTATUS 
'JUT PUT ADDR 
CONVERSATIONSTATUS 
CONVERSATIONBOJ£0J 
USERAREA 

PICTURE 9Cl>. 
PIC 9(3). 
PIC 9(3). 
PIC S9Cl>. 
PIC 9(6). 
PIC 9(7). 
PIC 9(4). 
PIC 9(2). 
PIC XC6J. 
PIC 9(2). 
PIC 9(2). 
PIC 9C1>. 
PIC 9(1). 
PIC 9(2). 
PIC 9(9). 
PIC 9C1>. 
PIC 9(1). 
PIC 9(9). 
PIC 9Cl). 
PIC 9(1). 
PIC XC >. 

The following is a detailed explanation of each field in the Com•on·area 
header: 
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a. HSGDESTINATION - This field can be filled in by the application 
program to indicate special routing. It is usej primarily 
for program-to-program or program-to-station trancode routing. 
The GEHCOS system fills the field with the default value 
before sending it to the program. Thus, the application pro
gram need not adjust the value unless special routing is req~ired 
A list of the values for this field and the default values• set 
by GEHCOS, follow. (for descriptions of these fields• refer to 
section 4.> 

O - Send to indicated station (final destination - no 
default> 

1 - Send to indicated program (final destination -
no default> 

2 - Route with trancode Cf inal destination - no default> 

3 - Route with trancode. Return to station Cthe GEMCOS 
syste• sets the value to zero>. 



Common-area Header 
cont 

4 - Route with trancode, ret~rn to program CGEMCDS sets 
default to O> 

5 - Program can not send this value. It is set )y GEMCilS 
to indicate that the message originates from a route
header station. It should not be alterad unless an 
intermediate tra~saction is required. See section lO 
for explanation of routeheader stations. 

b. LSN <logical Station Nu•ber). for inco•ing messages or 
recovered incoming messages, this field contains the LSN 
of the originating stati3n. Outgoing messages are sent 
to the station whose LSN is stored in this fielj. for 
attach notifications and detach notifications, this field 
contains the LSN of the station involved. For open noti· 
fications, this field contains the number of stations in 
the approved FILE OPEN. 

c. PGMNBR (program number> - This field contains the progra1 
number of the originating program in the event that the 1essage 
must be routed back to the ?rograa. It redefines the LSN field• 
so that no LSN is present if a program nu•ber is specified. 
HSGDESTl~ATION will be l. 

d. HTSHSGTYPE <modular ter1inal syste• message type) - This 
field is used to identify incoming and outgoing messages 
when the source or destination is an HTS terminal. Refer to 
section 10 (station types> for a detailed exolanation of 
this field. 

e. SEQNO <Sequence Number>. The MCS assigns a wnique number 
to each message. That ~~•her is passed to the application 
program in this field. 

f. NDLTIHE. This is the ti1e that the Network Controller sends 
the message to the MCS. 

g. TEXTSIZE. for incoming messages• this is the length in 
characters of the message text. It does not in:lude the 
length of the Common-area header. For o'en notification. it 
is set to the LSN field •ultiplied by 3. When the application 
program writes a message, it must use the ACTUAL KEY of the 
remote file to specify the text size. In this :ase. the size 
•ust include the size of the Co•mon-area header. 

h. TER"TYPE <Terminal Type). The MCS sets tbis fitld on 
incoming •essages to a code which identities the type of 
the originating device. Terminal-type codes are assigned 
in the Terminal section of NOL. 

i. HSGID C"essage-ID>. The MCS sets this field to blanks 
for incoming messages. If the program sets this field to 
a valid <message-ID> <refer to the <OUTPUT FORMATS state1ent>>• 
the MCS formats the message before transmitting it to a station. 
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If the program leaves the field blank• the MCS ~oes not for•at 
the message. 

j. INDEXl <Module-Function Index One). If an inco•ing •essage 
contains a valid trancode and that trancode has module function 
indicies def;ned in TCL, the HCS sets this field to the first 
indexi otherwise• this field is set to zero. 

k. INDEX2 (~odule-function Index Two>. If an inco•ing message 
has module function indicies defined in TCL• the HCS sets 
this field to the second index; otherwise, this field 
is set to zero. 

l ERROR - If the HCS detects an error while routing (by trancode> 
a message from a progra•• a value is returned. Definitions 
follow for these values: 

0 - No error 

1 - Hissing trancode Ctrancode routing was speci tied> 

2 - Requested program or station not available 

3 - Return station ID is invalid 

4 - Error in routeheader (processor to processor> message 

m. FHTERR <Format Error Indicator>. If the HCS detects an 
error white for•atting an incoming message• this field 
is set. Note that errors detected while formatting 
an outgoing message are reported to the Control station. 
Refer to the discussion of formatting errors under 
<format declaration> for an explanation of the values 
which can be found in this field. 

n. HCSTYPE <Message Type). The message type field identifies the 
type of message being exchanged between the user application 
program and the MCS. The allowed values and their meanings are: 



CDmmon-area Header 
cont 

O On input. this is a message fro• a station. On 11ut;>t1t• 
this is the last <primary) message for the current 
transaction. 

1 Not used on input. On output• this is a secondary 
message Ci.e •• the program has additional responses to 
send fDr this transaction). 

2 On input• this is a station attach notification. Not 
used on output 

4 On input, this is a station detach notification. Not 
used on output. 

6 On input, this is a file open notification. Not used 
on output 

15 On input. this message instructs the Reitart Progra• 
to pass recovery information back to the HCS. Not 
used on output 

17 Not used on inout. On output. this message is sent by 
the Restart Program to the HCS. It contains recovery 
information requested by the HCS. 

16 Not used on input. On output, this message is sent by 
the Restart Program to inform the HCS that a~ error 
was found. 

20 Not used on input. On output• this mesiage is sent to 
the HCS to indicate that the user appli:ation program 
needs recovery. 

21 On input, this message instructs the user application 
program to prepare tor recovery. Not uied o~ output 

22 Not used on input. On output• this message is sent by 
the user application program to inform the HCS that it 
is ready for recovery Cused in response to a type 21 
message only>. 
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23 On input, this •essage is sent by the MCS to the user 
application program immediately after tae remote file 
is opened. Its pur?ose is to pass information to the 
orogram that must be saved in the restart data set. 
Not used on output 

24 On input, this •essage is sent to the user application 
program instructing it to close its data base and ~re
pare to terminate processing. Not used on output 

25 Not used on input. On output, this message is sent by 
the user application program to inform the HCS that 
the progra• has successfully closed its data base and 
is now ready to ter•inate processing. 

o. INPUTAODR <Input Audit Disk Address>. This field contai~s the 
audit-file disk address of this transaction. If this field is 
zero, this transaction was not audited. 

p. RETRYCOUNT <Transaction Retry Count>. This field contains the 
number of times this transaction was submitted to the user 
application program. The value is incremented by one whenever 
an input transaction causes a user application program to abort. 

Q. RECOVERYSTAfUS <System Recovery Status>. This field indicates 
the system status at the time tnis transaction yas sent. The 
allowed values and meanings are: 

0 The system is not in recover, mode. 

l The system is in recovery mode caused br a user ap~li
cation program a~ort. 

2 The system is perfor•ing an archival re:overy. 

3 The system is in recovery mode caused by a Clear/Start 
or an abnor•al termination of the MCS. 



Common-area Header 
cont 

r. OUTPUTADDR COutput Audit Disk Address>. This field contains 
the audit file disk address of the output message generated 
by the user application ~rogram. This field is not used by 
the program. 

s. CONVERSATIONSTATUS. This field indicates whether tha conver
sation path is clear. a conversation is in progress. or an 
error occurred by the tast message. Descriptions follow f>r 
each value that is possible in this field: 

0 - Path is clear. There is no conversatian in progress at 
the station. or the station is nonconversational. 

1 - Conversation in progress. The value of the 
CONVERSATIONBO~EOJ field indicates whether the station 
is communicating with a program. 

2 - Error. Maximum number of conversations was exceeded. The 
last message is neither audited nor delivered. but 
returned. 

3 - Error. Conversation is attempted with a nonconversatianal 
station. Message is returned. 

4 - Error. Conversation attempted with a conversing statian. 
Message is ret~rned. 

5 - Error. A nonconversational program attempts to initiate a 
conversation. Message is returned to the program. 
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t. CONVERSATIONOOJEOJ. This field indicates the beginning and 
the end of a conversation. The field is kept up-to-date 
through the messages fro1 the user. Descriptions follow fDr 
each value that is possible in the field: 

1> For messages to stations: 

0 - End of conversation, or no conversations in progress. 
The MCS exoects •essage text immediately after the 
com•on area header. 

1 - Conversation is beginning or continuing. Conversation 
text is located between the com•on area header a~d the 
message text. Conversation text is stored in the con
versation area. If GEMCOS is auditing the partici
pating program, the conversation text is audited as 
well. 

2) For messages from stations: 

0 - Unoccupied. By ret~rning this value, the statio~ 
indicates it is open for conversation. 

1 - Occupied. This val~e verifies to the program that it 
is in conversation with the station. Conversation 
text follows the com•on area header. 

u. USERAREA. If COHHONSIZ£ is GO, the User-area field does 
not exist. If COHMONSIZE is greater than 60, the length 
of the User-area field <n> is COMMONSIZE minus &O. User
written HESS procedures 1ust be written if this field 
is to contain significant information. 

As previously mentioned, the Co••on-area header is placed in front of 
the text of messages exchanged between the HCS and programs using the 
PARTICIPATION interface. The length of the text is determined by the 
TEXTSIZE field. For incoming messages and recovered incoming messages, 
the text is the data received fro1 a terainat. for ooen notifications• 
the text is a list of 3-character• Logical Station numbers. No text is 
associated with attach notifications or detach notifications. For out
going messages• the Application Progra• sets the text to the data to be 
sent to a ter•inal. 

The attach~ detach and/or open notifications can be requested by a 
program using the HCS interface. In this case. GEHCOS writes an HCS
TO-MCS data •essage with a message tyoe-60 Crefer to Burroughs B 1700 
Systems Network Definition Language Reference Manual• form 1073715). 
The text of this data message is a Common-area header. Therefore. a 
subordinate HCS which expects attach• detach and/or ooen notifications 
must be able to handle an HCS-to-HCS data message from GEHCOS in 
addition to the HCS/Network Controller message types Cref er to table 3-l>. 
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0 

H SGOE ST INAT ION 
LSN 
PGHNBR 
HTSMSGTYPE 
SEQ NO 
NOL TIME 
TEXTSIZE 
TERHTYPE 
HCSGIO 
INDEX I 
I NOEX2 
ERROR 
FHTERR 
MCSTYPE 
INPUTADDR 
RETRY COUNT 
RECOYERYSfATUS 
OUTPUTADDR 
USERDATA 
TEXT 
CONYERSATIO~STATUS 

CONVERSATIONBOJEOJ 

Table 3-1 

Co••an-area Header Fields 
Containing Valid Information 

by HCSTYPE 

Written by MCS Written by User Progra• 
MCSTYPE C•l> MCSJYPE C•Z> C•l) 

2 .. 4 
6 15 Zl 23 24 0 l 17 18 zo zz 

x 
x x x y y 
x 
x 
x 
x 
x x x x x x 
x 
x y y 

x 
x 
x 
x 
x x x x x x y y y y y y 
x w 
x 
x 

u u y y 
x x x y y y 
x 
x y y 

Z> 

y 

1 An X denotes that the field is set by the HCS and contains valid infor
mation; a U indicates that the field is set by the HCS onlr if 
procedures for this were specified by the user. 

2 A Y denotes that the HCS requires the application program to ,rovide 
valid information in the fieldi a V denotes that tbe field is read by 
the HCS only if procedures were s~ecified by the user. 

3 A W denotes that the MCS requires the application program to provide 
information in the field .. provided the program employs queue 
restoration recovery. 
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MONITOR 

MDNII1IB~ 
To aid in monitoring. each routine in the HCS is assignej a 3-digit 
number. The first of the three digits is a code indicating to which 
module the procedure belongs. The module number O <zero> is reserved 
for MESS procedures. The last two digits identify the procedure. Num
bers 90 thru 98 may be assigned to HESS procedures by the HESS 
programmer. 

Corresponding to the last two digits of the procedure number are ~9 
monitor flags. A given procedure is monitored only if the MCS was gen
erated with the MONITOR ~arameter set and the corresponding monitDr 
flag has a value of 1. There are two ways to change the settings of 
monitor flags: 

a. When the HCS is running. by entering a CHF Cchange monitor 
flag) Network Control command. 

b. When the HCS is not running, by running the TCL compiler 
with REGENERATE and setting MONITORTRACEON TRUE or FALSE. 

If a procedure is to be monitored• it must contain at least one call on 
the monitor procedure. The •onitor is invoked by a UPL statement of 
the form: 

HO.HONITORCnt, st, n2, s2); 

The MO.MONITOR parameters are as follows: 

a. Parameter nl is the number of the procedure that 
called the current procedure. 

b. Parameter sl is a string of up to 30 characters 
specifying the name of the current procedure. 

c. Parameter n2 is the number of the current procedure. 

d. Parameter s2 is a string of up to 82 characters 
which contains any infor1ation that may be useful 
for debugging (usually the names and contents of 
significant data items>. 

Each time MD.MONITOR is invoked <and the corresponding monitor flag 
is 1> these parameters are printed in order on one line of tha •onitor 
listing• along with the sequence Aumber of the line which called the 
MONITOR procedure. 

Monitor calls are ordinarily the first executable statemant of each 
routine; however. they can be placed anywhere that is useful for 
debugging. 
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A Network Control Command CNCC> consists of a signal character, a 
short mnemonic command code. and in some cases, one or more para•eters. 
Com•ands are free in form, with words separated by one or more spaces. 

Every Network Control Co••and generates some kind of response. There 
are three kinds of responses: 

a. Confirmation without data. This response is specified 
by the user through the CNCC OK RESPONSE statem~nt). 

b. Confirmation with data. for Network Control Commands 
which request that data Ge returned• the data itself 
serves as confirmation that the co•mand was exe:uted. 

c. Rejection. If a command was not successfully executed• 
a message is returned giving the reason. 

In defining the syntax of Network Control Commands• the following 
conventions are used: 

a. All underlined upper-case words are key words and are 
required when the functi~ns of which they are a part 
are utilized. 

b. Upper-case words which are not underlined are optional 
and may or may not appear in the message. 

c. Lower-case words are generic terms which must be 
supplied by the user. 

d. When words or phrases are enclosed in brackets [J, they 
may be included or omitted at the user•s choice. Wh!n 
words or phrases are enclosed in braces , a choice of 
one of the entries •ust ~e made. In both cases• a choice 
is indicated by vertically stacking the possibilities. 
When brackets or braces enclose a portion of syntax, but 
only one possibility is shown, the function of the brackets 
or braces is to delimit that portion of the syntax to 
which the following ellipsis applies. 

e. The ellipsis c ••• ) represents the position at which 
repetition may occur. Repetition is optional. The portion 
of syntax to be repeated is that which is enclosed withi~ 
the logically matching pair of brackets or braces whose 
right-hand member immediately precedes the ellipsis. 

f. The colon character (:) is required when it appears in the 
syntax. even though it is not underlined. The colon must 
be preceded and followed by at least one space. 



~ 
~ 
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g. The asterisk C•> is used to denote the location of a 
signal character. The actual character used in place 
of the asterisk is deter•ined by the <SIGNAL CHARACTER 
statement>. 

h. The term "station-specifier• is to be replaced ~V either 
of the following: 

1> The alphanumeric station identifier assigned to 
the station in the Station section of NDL. 

2) A number which specifies the position that the 
station definition occupies in the Station 
section of NOL. CThe first station defined is 1; 
the second station defined is 2; and so on.> 
This nu•ber is also kno~n as the logical Station 
Number CLSN>. 

i. The term "program-specifier• is to be replaced >Y either of 
the following: 

1> The alphanumeric program identifier assignej to the pro
gram in the Program section of TCL. If a Title statement 
is given, then this name should be used. 

2) A number which specifies the position that the program 
definition o~cupies in the Program section of TCL. CThe 
first program defined is 1; the second program defined is 
2; and so on. This is independent of the number of ca~ies 
of any program.) 

j. The term "data base-specifier" is to be replaced by either of 
the following: 

1> The alphanumeric data base identifier assigned to the data 
Dase in the OATABASENAHE statement of the Program sectian 
of TCL. 

2> A number which specifies the position that this data 
base was presented in TCL. The first data Dase defi~ed 
is o; the second data base is 1; and so on. 



SECURITY CONTROL COMMANDS. 

~ 
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These commands can be used only if an <ACCESS CONTROL state•ent> 
appears in the user source TCL. 

SIGN ON CSGN>. The SGN com•and is used to gain access to the system at 
a station which requires signing on. 

Syntax: 

* ~§N access-code 

f ~~~Rl~! 

4 SGN ABCD 

In this example, the ABCD is signed on if it is defined in the 
<ACCESS CONTROL statement> a~d is valid for that station. 
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SIGN Off CBYE>. The BYE command disconnects a signed-on user fro1 a 
station. The user snould sign off after completing the transaction to 
ensure that no unauthorized person is able to gain accesi to the system. 
BYE cannot be entered from a station which does not require signing on. 
If the user is attached to a Utility Program <via the EX com•and> at 
the time "•BYE" is entered, an implicit HAP of that Utility Program 
is automatically 1one by the HCS. 

Syntax: 
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ENABLE USER CEUS). The EUS co•mand is used to aark an a:cess code as 
enabled. The enabled user-ID• with the correct password. can then le 
used to sign-on. 

Syntax: 

* EY~ access-code 

.E.l.il.l!.Qll! 

a EUS ABCO 

In this example, the user ABCD •ay sign on. 
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DISABLE USER COUS>. The DUS com•and is used to prevent an access code 
from being used for logging on. 

Syntax: 

* QU~ access-code 

EAa~Q~~ 

a DUS ABCD 

In this example~ the user ABCO is no longer able to sign-on until 
the access code is enabled again. 



PROGRAM CONTROL COMMANDS. 
These co••ands can be used only if the PROGRAMBOJEOJ is TRUE. 

EXECUTE PROGRAM <EX>. The EX comnand is used to start Assign•ent• User 
or Utility Progra~s~ or to attach a station to a Utility Progra• which 
is already running. Confirmation of this command merely indicates that 
MCS communicated ZIP-execute to the Ker; it does not guarantee that 
the program actually started. 

Syntax: 

•EX program-name execute-option-List 

execute-option-list ::= execute-option I execute-optioR list• 
execute-option I 
empty 

execute-option ::= LOCK I Ccharge-numberJ I user-password 

charge-number 

user-password 

Semantics: 

····-
··.. -

<integer> 

US <usercode> "/" I 
US = <~sercode> "/" 

The execute options are described in detail in the S 180D/8 17DO 
Systems Software Operation Guide. for• number 10&6711. If the 
user-password option was entered during a normal rUB• it will not 
be present in the ZIP execute statement• used for recovery. 

f A~Jml~~i 

NOTE 
The GEMCOS syste• dles not check for 
valid usercodes. If tne system is 
unsuccessful oerfor1ing ZIP execute with 
the user code. the user must initiate 
the program by using the SPO. 

- EX PROG/A 
- EX PROG/A 12345 
a EX PROG/A US AB/CO 
a EX PROG/A LOCK US = AB/CO 
- EX PROG/A US AB/CO 12345 LOCK 
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HALT APPLICATION PROGRAM CHAP>. The HAP command is used to cause an 
End-of-File condition on the remote file that an Assign•ant or User 
Program has open. In the case of Utility Programs, the »tation at 
which the HAP command was entered is detached fro• the program. When 
the last station detaches itself. an End-of-File condition is sent to 
the Utility Program. Program-name is optional only for ~tility 
programs. If this command is entered during a conversation at a 
station, the conversation is auto1aticatly terminated. and th! 
conversation area is cleared. 

Syntax: 
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* H!f [program-name] 

~ HAP PROG/A 
~ HAP 



MCS CONTROL COMHANDS. 
There are two MCS Control commands: AOK and HLT. 

~ 
~ 

AUDIT OK CAOK>. The AOK command is used in response to a message on 
the Control station or on the console printer of the form: 

FILE MISSING - MCSAUDITfAUOITXXX 

It informs the MCS that the requested audit file is available on disk. 
This command can be entered onlr at the console printer through aB 
ACCEPT. 

Syntax: 
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HALT SYSTEM <HLT). The HLT co•maBd Brings the data comm~nications system 
to a stop. This comaand can be used only if SYSTEM~ALT is TRUE. 

Syntax: 

c; HLI KILL 

Semantics: 
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If KILL is not specified. the syste• comes to an orjerly stop. and 
untransmitted messages are recalled. If KILL is spacifi9d• the 
system comes to an abrupt stop. and messages may be lost. 



MESSAGE CONTROL COHHANDS. 
There are two MCS control commands: BRC and PQ. 

~ 
~ 

BROADCAST CBRC>. The BRC command is used to send a message to other 
stations in the netwBrk. It is available only if MESSAG~BROADCAST is 
TRUE. 

Syntax: 

station-specifier 
••• : message-text 

Semantics: 

More than one "station-specifier" may be entered. in which case 
the message is sent to each station. If no station-specifier is 
entered. the message is sent to all stations in the network. If 
SPO is entered• the message is sent to the console ~rinter. 

f A~filQl~~~ 

~ BRC : GOOD HORNING 
~ BRC 3 TD4 : WHAT'S HAPPENING? 
~ BRC SPO : PLEASE LOAD PROGRAM BLACK/JACK 
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POP QUEUE CPQ). The PQ command is used to recall messages from the 
output queue of a station. This co••and can only be used if 
MESSAGERECALl is TRUE. 

Syntax: 

f &lHI 
• PQ station-specifier-! ALL 

~tliD station·specifier-2 

Semantics: 

If ALL is not entered, only the oldest message is racalled. If 
ALL is entered• then all •essages in the queue are recalled in 
order. with the oldest one first. If neither PRINT nor SEND is 
specified. recalled messages are discarded. PRINT :auses recalled 
messages to be printed on a system printer. SEND causes recalled 
messages to be sent to the indicated station. 

; PQ 5 

For this example one message from the queue for station 5 is 
retrieved and discarded. 

f A&.l!J2.l!l_Z! 
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a PQ 3 ALL PRINT 

For this example all messages for station 3 are recalled and 
printed. 

~ PQ TO! SEND TD2 

For this example• one message for TDt is sent to TDl instead. 



REPORT COMMANDS. 

~ 
~ 

With the exception of RDH• which is controlled by the DAf ADUMP state• 
ment DATA-DUMP• the existence of these commands is controlled by the 
<STATUS REPORTS statement>. 

When examining error statistics it should be kept in mind that: 

a. Counters start at zero each time the MCS is exe:uted. 

b. The MCS increments a cou~ter by the retry limit when the Net
work Controller reports an error to the HCS• but the Network 
Controller reports an error only when the retry li•it is 
exceeded. Thus, the number of errors reported in the res
ponse to the Network Control Command may be slightly less than 
the number that actually occurred. 

REPORT DATA DUMP CROM>. The ROH command allows access to the contents 
of HCS data fields. 

Syntax: 

* BDM PRINT 

Semantics: 

When PRINT is specified, the report is sent to a system printer 
and the contents of HCS tables are included. When PRINT is ~ot 
entered. only nontable infor1ation is included. Other rtport 
commands are available for displaying table information at a 
remote station. 
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REPORT FILE STATUS <RFS>. The RFS com•and returns the following 
information about a re•ote file: 

a. Fi le name. 
b. Queue number of the remote file. 
c. Name of the progra• which opened the remote file. 

Syntax: 

*RE~ Cfile-namel 

Semantics: 

If •file-na•e" is not entered. the status of all re•ote files is 
returned • 

.E.&i.Gll1 

; RFS REHOTl 
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REPORT PROGRAM STAT~S CRPS>. The RPS command returns the followi~g 
information about a program: 

a. Name of the progra•· 
b. Whether or not the progra• is r~nning. 
c. Program classification. 

Syntax: 

* Rf~ (program-specifier] 

Semantics: 

If •program-specifier• is not entered, the status of all 
programs is reported. 

~ RPS PROG/A 

3-159 



~ 
~ 
REPORT PROGRAM COUNTERS CRPC). The RPC command returns the following 
information about a program: 

a. The number of the program. CSee definition of program specifier>. 
b. Number of messages sent to the program. 
c. Number of messages received fro• the program. 
d. The job number of the program. if it is running. 

Syntax: 

* Bfk £program-specifier] 

Semantics: 

If •program-specifier" is not entered, the status of all 
programs is reported. If there is more than one co~y of a program 
CHAXCOPIES > 1>• statistics are given for all co~ies of the pr3-
gram including copy number. 

EA~m~l~~l 
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a RPC HY/PROG 
a RPC 2 
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REPORT STATION COUNTERS <RSC>. The RSC command returns the following 
statistics about a station: 

a. Number of messages sent. 
b. Nu•ber of mess ages received. 
c. Number of data communications errors. 
d. Number of Network Control Commands affecting the station. 
e. Number of changes made. 

Syntax: 

* R~C {station-specifier] 

Semantics: 

If no •station-specifier" is provided, statistics are reported for 
all stations • 

.E.l~.!!U2ll.!. 

~ RSC TOl 
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REPORT STATION STAT~S CRSS>. The RSS command reports the fotlowiBg 
about a station: 

a. Whether the station is ready. enabled. signed on or attached. 
b. Usage <input• output• or both>. 
c. Which progra• the station is attached to• if any. 

Syntax: 

Cstation-specifierJ 

Semantics: 
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If no "station-soecifier" is provided. status is reported f~r all 
stations. 

QI RSS T01 



CHANGE COMMANDS. 

r-::1 
~ 

The existence of these commands is controlled by the <CHANGE REQUESTS 
statement> and the <MONITOR TRACE statement>. 

CHANGE MONITOR FLAG CCMF). Th~ CHF co•mand is used to enable or disable 
monitoring of procedures in the HCS. 

Syn tax: 

* ktt( Cflag-numberJ ••• : 

Semantics: 

A •ttag-number• is the last two digits of a procedure nu•ber. 
More than one flag number may be entered. If no flag number is 
entered, all monitor flags are changed. N Cnor•al> sets the 
monitor flagCs> to O (zero); 0 (diagnostic> sets the monitor 
flag Cs> to 1. 

4 CHF 13 : D 

Procedures which have •13• as the last two digits will be •onitored. 

a CHF : N 

No procedures are monitored. 

J-1&3 
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L::J 
CHANGE STATION ADORESS CCSA). The CSA command is used tG give the Net
work Controller a new logical address for a station. 

Syn tax: 

* t~! station-specifier 
1 

1l 
address 

Semantics: 
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Codes I or 0 indicate whether the new address applies on input or 
output. 

~ CSA 5 0 lA 

Station 5 will have an output address of •tA•. 



~ 
~ 

CHANGE STATION DIAGNOSTIC <CSO). The CSD coa•and is ~sei to inform the 
Network Controller whether or not to use normal diagnostic request 
logic <as defined in NDL> for a station. 

Syn tax: 

* t~Q station-specifier 

Semantics: 

The code N selects nor•al request logic; D selects diagnostic 
logic. 

f.!~1J!Rl!!! 

~ cso 2 0 
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CHANGE STATION FREQUENCY CCSF>. The CSF command is used to assign a 
new input or output frequency Coriority) to a station. 

Syntax: 

* C~E station-specifier 

Semantics: 

I 

ll 
frequency 

The codes I and 0 specify whether the frequency applies on input 
or output. "Frequency" must be an integer less than or eQual to 
255. 

f .!S.!!RlJtl 

~ CSF TD2 I 250 
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CHANGE STATION HAXI~UM RETRY CCSH). The CSH com•and is Jsed to give a 
new value to the number of times the Network Control tries to retransmit 
a message when there are errors. 

Syntax: 

* C~H station-specifier retries 

Semantics: 

•Retries" must be an integer up to two digits long. 

~ CSM 1 16 
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CHANGE STATION QUEUE CCSQ). The CSQ com•and is used to re-route 
messages bound for one station to so•e other station instead. 

Syntax: 

* ~ji station-specifier-1 station-specifier-2 

Semantics: 

"Station-specifier-I" is the original station. and •station
specifier-2• is the new station. If "statio~-specif ier-1" aAd 
"station-specifier-2" are the same1 routing reverts to the 
original station. 

f A~5Dl~l 
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~ CSQ TOl TD4 

Messages which would ordinarily go to station TD1 will now got~ 
station T04. 



~ 
~ 

CHANGE STATION READY CCSR). The CSR command is used to •ark a station 
as ready or not ready. The Network Controller does not attempt to do 
any input/output on a station that is not ready. 

Syntax: 

* ~~B station-specifier 

~ CSR 3 R 

fo "4 ~. 1; 

B 

N 

<rr1c.s :i<IJIJ#>AX#C..5R 7 K. 
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CHANGE STATION TRANSMISSION NUMBER CCST>. The CST command is used to 
give a new value to the transmission number of a station. 

Syntax: 

*~~I station-specifier 

Semantics: 

l 

ll 
transmission-number 

The codes I and 0 indicate whether the input or output trans1ission 
number is to be changed. 

~.li!Jml!t! 

a CST Tot I 35 
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FORHATUPDATE CUPD> COMMAND. There is one network control command t1 
update formats. This command is onlr provided in the advanced and 
total versions of GEMCOS. The UPD command makes updated formats 
available to all stations in the HCS network. Formats can be updated 
using the UPDATEFHT option of the control co•mand or by emploring 
the Format Generator. By either •et~od• updated formats are conse
quently placed in the HCSFORMATS file. The old version of the format 
remains available throughout the network ~ntil the UPD command is 
entered. Upon entry of the command• updated formats are available. 

Syntax: 

Semantics: 

This request causes all previously-modified formats to ba 
updated and made available to all stations in the network. 

~ UPD 
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AUDIT & RECOVERY COMHANOS. 
The existence of these com•ands is controlled by the AUDITASSIGNHENT. 
AUDITTRANSACTIONS• and RECOVERY stateaents of the Progra• section. 

REFRESH COMMAND CREF). The REF command is used to recall the •ost 
recent audited output message. 

Syntax: 

* REF 

Semantics: 
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This request causes the HCS to display the last audited out,ut 
message for the station. An error is returned if tnere are A~ 
output •essages for the station. 

a REF 



~ 
~ 

CLEAR DISABLED PROGRAM CCLE>. The CLE command is used t~ clear disabled 
programs and to cause recovery to be initiated. 

Syntax: 

*CLE <progra•-specifier> 

Semantics: 

If after clearing a disabled program recovery does not beginP at 
least one other progra• in the data ~ase is still disabl!d. When 
all programs are clearedP recovery of the data base initiated. 

a CLE PROGl 
; CLE 2 
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RECOVER DATA BASE CREC). The REC command is used to initiate recovery 
on a particular data base or on all data bases declared in TCL. 

Syntax: 

•REC t<database-specifier>l 

Semantics: 

If no <database-specifier> is specified, then recovery is initiated 
for all data bases that are declared to this HCS. Otherwise, 
recovery is initiated only for the selected data base. If 
any programs in the data base are disabled at the ti me of the re
quest, then ~n error message is displayed on the control station 
listing the numbers of the disabled prograa Cs>. T~ese programs 
can then be cleared using the CLE command, and recovery is then 
initiated. 

&x~~Q!Jl~! 

a REC 
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~ REC LIYEDB 
a REC 0 



~ 
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RESET BUSY STATUS CRBS) COMMAND. If a station is definej with 
TRANSACTIONHODE = TRUE, the station can beco•e locked into a busy 
status. This occurs when a station sends a message to a synchro
nized recovery program and the program does not respond. Should 
a station receive Error 106, this indicates that the station has a 
busy status. The RBS network control command must be entered fro1 a 
control station or from the SPO. 

Syntax: 

*BBS station-specifier 

Semantics: 

Entry of this command causes the station "station-specifier" to 
be taken out of a busy status. Once the command is processed, 
the station operator may enter input at the station. If the 
station is not busy, this conmand has no effect. 

f A~~Q!J:.~l 

a RBS STATION2 
a RBS 3 
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SECTION 4 

MESSAGE ROUTING 

i.E!iE.BALs 
Messages are routed to Applicatio~ Programs by a GEHCOS MCS by one of 
three methods. depending on the program classification defined for 
each Application Program in the <PROGRAM section> of TCL. The three 
types of classification are AssigR•ent• Utility. and User <refer to 
ASSIGNMENT PROGRAMS• UTILITY PROGRAMS. and USER PROGRAMS in section 3). 

The routing is further defined by the <INTERFACE statement> in TCL. 
Each program uses one of three interfaces: NDNPARTICIPAfION. 
PARTICIPATION• or HCS <refer to NONPARTICIPATION• PARTICIPATION• and 
HCS in section 3). 

Thus seven combinations of program classification and interface are 
possible: three interfaces for Assign•ent Progra•s• three interfaces 
for Utility Programs. and one interface <PARTICIPATION> for User Pro
grams. The following example lists all seven meaningful TCL 
descriptions: 

PROGRAM Xl UTILITY: 
T 1 TLE = X. % OPTIONAL 
INTERFACE = NONPARTICIPATION. 
RESIDENCE = DISK. % OPTIONAL 

PROGRAM X2 UTILITY: 
TITLE = X. % OPTIONAL 
INTERFACE = HCS. 
OPENHESSAGE = TRUE. % OPTIONAL 
ATTACHMESSAGE = TRUE. % OPTIONAL 
RESIDENCE = DISK. % OPTIONAL 

PROGRAM XJ UTILITY: 
TITLE = X. % OPTIONAL 
INTERFACE = PARTICIPATION. % OPTIONAL 
COHHONSIZE = 100. % OPTIONAL 
TRANCODE = xc1.1>. % OPTIONAL 
OPENHESSAGE = TRUE. % OPTIONAL 
ATTACHHESSAGE = TRUE. % OPTIONAL 
DETACHHESSAGE = TRUE. % OPTIONAL 
RESIDENCE = DISK. % OPTIONAL 

PROGRAM XI+ USER: 
TITLE = X. % OPTIONAL 
INTERFACE = PARTICIPATION. % OPTIONAL 
COMHONSIZE = 100. % OPTIO~AL 
TRANCODE = xc1.1>. % OPTIONAL 
OPENMESSAGE = TRUE. % OPTIONAL 
R£SIDENCE = DISK. % OPTIONAL 
EXECUTE = ONOEMANO. % OPTIONAL 

4-1 



PROGRAM X5 ASSIGNMENT: 
TITLE = X. % OPTIONAL 
INTERFACE = HCS. 
OPENHESSAGE = TRUE. % OPTIONAL 
RESIDENCE = DISK. % OPTIONAL 

PROGRAM XG ASSIGNMENT: 
TITLE = X. % OPTIONAL 
INTERFACE = NONPARTICIPATION. 
RESIDENCE = DISK. % OPTIONAL 
EXECUTE = MANUAL. % OPTIONAL 

PROGRAM X7 ASSIGNMENT: 
TITLE = X. % OPTIONAL 
INTERFACE = PARTICIPATION. % OPTIONAL 
COHHONSIZE = 100. % OPTIONAL 
TRANCODE = xc1.1>. % OPTIONAL 
OPENHESSAGE = TRUE. % OPTI0'1AL 
RESIDENCE = DISK. % OPTIONAL 
EXECUTE = BOJ. % OPTIONAL 

Several general com•ents ap~ly to the above TCL descriptions: 

a. Hore than one <TRANCODE statement> is permissible 
where a <TRANCOOE state1ent> is optionally or 
mandatorily required. 

b. In a <PROGRAM description> no other <PROGRAM statement> 
may occur more than once. 

c. The followinq defaults are in effect: 

1) Default for OPENHESSAGE,. ATTACHMESSAGE,. and 
DETACHHESSAGE is FALSE. 

2> Default for RESIDENCE is CORE. 

3) Default for COMHONSIZE is 60. 

4) Oefaul t for INTERFACE is PARTICIPATION. 

5) Default for EXECUTE is MANUAL. 

Each of the seven co•binations can be used to maximum advantage for a 
particular program. The following discussion relates ho~ to describe 
the program to GEMCOS in TCL for each situation. 



A user might have a program which was written prior to the acquisition 
of GEHCOS. Such a program might not require any GEMCOS options other 
than the capability of remote execution by authorized personnel. This 
program should be described in TCL as 1. Its program name would be 
associated in the <ACCESSCONTROL statement> with access keys which 
are then assigned to authorized persons. Since the program is defined 
as a Utility Progra•• it co~ld be executed from any station. Since it 
used the NONPARTICIPATION interface. it would not have to be recompiled 
to conform to the GEMCOS Common-area header or to the B 1800/B 1700"CSI 
Network Controller interface. 

The user may be using CANOE and ODESY. which are HCS progra•s· Station 
operators would like the ability to switch between CANOE and ODESY. 
Without GEMCOS, both CANOE and OOESY must be shut down and brought back 
up to switch a station. This is very inconvenient to the rest of the 
station operators. However, if both CANOE and ODESY are defined as X2 
programs. GEMCOS, as a supervisory Hes, can switch a station between 
these two MCS programs on demand fro• the station without interrupting 
the rest of the stations. Since sessions with CANOE and ODESY are to 
be initiated remotely• they are described as Utility Progra•s• Since 
both are MCS programs. they must use the HCS interface. 

The user may wish to design a program which could be initiated re1otely 
and take advantage of the GEMCOS for•atting capability. To support 
remote execution, it must be a Utility Program. If formatting is to 
take place, trancodes •ust be defined and a Common-area header is 
required. The Xl TCL description would be used. 

A situation might arise in which there are several stations• !ach 
requiring access to several data Bases. It would be undesirable to 
have one large orogram handle all the data bases. Conversely. writing 
several small modular progra•s for each data base would be more effi
cient but would require the user to repeatedly execute and halt these 
programs. an esoecially awkward and time-consuming nroceis for rarely 
used programs that process only a few transactions before the next 
program must be executed. A prefera~te solution would be to assign 
trancodes for each data base accessing method• to write modular pro
grams to handle these trancodes• placing these programs in the mix 
(possibly as disk-resident prograns>• and to describe a series of X\ 
programs in TCL. The trancodes W3Uld be used to switch •essages from 
any of the stat;ons to any of the programs Cand could be used to take 
advantage of formatting>. 

The user may have the Remote Job Entry CRJE> package. RJE is an HCS 
which requires a line to a host system. It would be exe:uted fro• the 
supervisory console printer or a card reader~ not by the host systea. 
If the host system is occasionally used by soae program other than 
RJE which runs under GEHCOS, the host system has to be included in the 
remote file opened by GEMCOS. GEHCOS would allow RJE to gain access to 
the host system if RJE was described as a XS nrogra•. RJE usas the MCS 
interface and normally comm~nicates with the same station. making it an 
Assignment Program. 



In certain applications the program attaches itself to stations. It 
is either undesirable or impossible for stations to initiate the pr3-
gram. Perhaps a station is to be dedicated to a program or the sta
tion is an output-only device. Programs which deter•ine the message 
routing via remote file attachment can be accommodated by being 
described as either an X6 or X7 program. If no GEMCOS capabilities 
are required~ the X6 descriotion suffices. If GEHCOS is to provide 
functions (formatting, audit• screen wraparound• etc.> for the program. 
the X7 descriotion is necessary. 



SECTION 5 

ACCESS CONTROL 

~fNf..BAl.s 
8 1800/B 1700 GEHCOS provides three types of access control: 

a. Requiring a user to sign on with a valid access code 
before accepting any messages. 

b. Restricting user codes to a specified station or stations. 

c. Restricting each access code to specified program 
and/or transaction codes. 

Access control is defined in three sections of TCL. The <PROGRAM 
section> defines each program and the transaction codes for each pr~
grami the <ACCESS CONTROL stateme~t> defines the access :odes and the 
programs and transaction codes that each access code can use; and the 
<STATION section> defines the stations in the network anj the access 
codes required to sign on at each station. 

A GEHCOS MCS for an on-line systea with three programs Ca User Program 
with trancodes UPDATE and INQ. a User Pogram with trancode EDIT• and a 
Utility Program) could be generated without security using the foll~wing 
TCL deck: 

CONTROL = GENERATE. LIST. CO~PILE. 
GLOBAL: 

CHANGEREQUESTS = TRUE. 
PROGRAHBOJEOJ = TRUE. 
SYSTEMHALT = TRUE. 
MAXTEXTSIZE = 1960. 

BEGIN 

ENO. 

PROGRAM PAYROLL USER: 
TITLE = PAYROLL. 
TRANCODE = UPDATE. 
TRANCOOE = INQ. 

PROGRAM TEXTEDIT USER: 
TITLE = USERPACK/TEXTEOIT/. 
TRANCOOE = EDIT. 

PROGRAM GAME UTILITY: 
TITLE = GAME. 

STATION TD8A: 
STATION T08B: 
STATION rose: 
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The following TCL deck can be used to add user codes to this exa1ple 
system. Each person is required to sign on to GEMCOS with a valid ~ser 
code before using the syste•. Once signed on, the user in this exam,le 
is permitted to use any program or trancode. The user •ay sign-on at 
any station: 
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CONTROL = GENERATE, LIST• COMPILE. 
GLOBAL: 

CHANGEREQUESTS = TRUE. 
PROGRAMdOJEOJ = TRUE. 
SYSTEHHALT = TRUE. 
MAXfEXTSIZE = 1980. 

BEGIN 

EHD. 

ACCESSCONTROL: 
ACCESSKEY JOE = ALL. % ALL MEANS THIS 
ACCESSKEY JIM = ALL. % ACCESSCOOE IS 
ACCESSKEY TOM = ALL. % ALLOWED TO USE ALL 

% PROGRAMS AND 

PROGRAM PAYROLL USER: 
TITLE = PAYROLL. 
TRANCOOE = UPDATE. 
TRANCODE = INQ. 

PROGRAM TEXTEDIT USER: 

% TRANCODES. 

TITLE = USERPACK/TEXTEDIT/. 
fRANCODE = EDIT. 

PROGRAM GAME UTILITY: 
TITLE = GAHE. 

STATION TD6A: 
SIGNON = TRUE. 
VALIDACCESSKEYS = ALL. 

ST AJ ION T08B: 
SIGNOl'll = TRUE. 
VALIOACCESSKEYS = ALL. 

STATION roac: 
SIGNON = TRUE. 
VALIOACCESSKEYS = ALL. 

% ALL MEANS ALL 
% USERCODES CAN 
% SIGN ON AT 
% THIS STATION 



The preceding TCL deck provides three access codes; JOE• JIM• and TOM. 
All three codes can be used at any station and• once signed on at 
any station. any program or transaction code can be used. A more 
restrictive system can be defined. for example• user code TOH could be 
restricted to trancode EDIT only. and user code JIM to trancode INQ 
and program GAME• while allowing user code JOE to use all trancodes 
and programs. The TCL deck with this more restrictiwe access security 
scheme would be as follows: 

CONTROL = GENERATE. LISf, COMPILE. 
GLOBAL: 

CHANGEREQUESTS = TRUE. 
PROGRAHBOJEOJ = TRUE. 
SYSfEMHALT = TRUE. 
HAXTEXTSIZE = 1960. 

BEGIN 

ENO. 

ACCESSCONTROL: 
ACCESSKEY JOE = ALL. 
ACCESSKEY JIH = INQ• GAME. 
ACCESSKEY TOH = EDIT. 

PROGRA" PAYROLL USER: 
TIT LE = PAYROLL. 
TRANCODE = UPDATE. 
TRANCOOE = INQ. 

PROGRAM TEXTEOIT USER: 
JITLE = USERPACK/TEXTEDIT/. 
TRANCODE = EDIT. 

PROGRAM GAME UTILITY: 
TITLE = GAME. 

STATION T08A: 
SIGNON = TRUE. 
VALIDACCESSKEYS = ALL. 

STATION T088: 
S IGNON = TRUE. 
YALIDACCESSKEYS = ALL. 

STATION TD8C: 
S IGNON = TRUE. 
VALIDACCESSKEYS = ALL. 



Finally, certain user codes may be restricted to particular stations. 
For example, to allow JIM to sig1-on only at station TD8A, JOE at TDSA 
and TD8C, and TOM at all three stations' the TCL deck would be as 
follows: 
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CONTROL = GENERATE, LIST, COMPILE. 
GLOBAL: 

CHANGEREQUESTS = TRUE. 
PROGRAMBOJEOJ = TRUE. 
SYSTEMHALT = TRUE. 
HAXTEXTSIZE = 1980. 

BEGIN 

END. 

ACCESSCONTROL: 
ACCESSKEY JOE = ALL. 
ACCESSKEY JIM = INQ, GAME. 
ACCESSKEY TOM = EDIT. 

PROGRAM PAYROLL USER: 
TITLE = PAYROLL. 
TRANCODE = UPDATE. 
TilANCODE = INQ. 

PROGRAM TEXTEOIT USER: 
JITLE = USERPACK/TEXTEDIT/. 
fRANCODE = EDIT. 

PROGRAM GAME UTILITY: 
TITLE = GAME. 

ST AT ION TD6A: 
SIGNON = TRUE. 
VALIOACCESSKEYS = ALL. 

STATION TD88: 
SIGNON = TRUE. 
VALIDACCESSKEYS = TOM. 

STATION TD8C: 
SIGNON = TRUE. 
VALIDACCESSKEYS = JOE, TOM. 



SECTION 6 

MESSAGE FORMATTING 

i.Ett.E..BALs 
This section illustrates several practical uses for •essage for•atting. 
It is not intended as a complete survey of the topic. <~efer to FORMAJ 
AND FUNCTION STATEMENT LIST and to DEVICE SECTION in section 3 for a 
description of for•atting syntax and semantics.> 

In an on-tine environ•ent proper •essage for•atting is essential for 
effective use of the ter•inal. Properly for•atted input and output 
messages aid readability and assist both the occasional terminal user 
and the full-time terminal operator. The formatting of input and out
put •essages is therefore a required function that must ,e perfor1ed by 
each Application Progra• or by so•e other part of the system. 

When an Application Progra• for•ats its own input/output •essages, 
changing or modifying a message format becomes a major prob\e• <e.g •• 
when existing formats are not suitable for a new ter•inal type). If 
the formatting is •hard-coded• i~to the Application Progra•s, such 
changes require program patches and recompilation. and can potentially 
introduce new problems. In addition. this approach requires •ore 
memory to store the for•atting code that must be duplicated for eacb 
program. 

These problems are avoided by using the Generalized formatting module 
in the HCS. With this approach, the Formatting code is stored in only 
one location. the MCS. Thus• messages can be changed without modifying 
the Application Programs. Since Formatting code is generalized in the 
MCS and is based on a disk file CHCSFORMATS>• format changes can be 
imple•ented by merely updating the disk file. The HCS does not have 
to be modi ti ed. 

~~H~D~-~Ul1116-fli!!A~E~£ 
The most common GEMCOS editing phrases are described in the following 
table: 

filti1.l5Lfh!:.il~ 

ALPHA ITEM TYPE 

INTEGER ITEM TYPE 

In the form A<integer>• this phrase moves 
<integer> bytes from the raw message to the 
edited 11essage. 

In the fDr• !<integer>• this ?hrase aoves 
<integer> bytes from the raw message to the 
edited message <as does ALPRA ITEM TYPE>• 
and it also verifies that data being entered 
contains only digits and Dlanks Cno embedded 
blanks>. It also right justifies numbers 
and inserts leading zeroes where required on 
input. 
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~iliting.J!hCii~ 

SKIP FIELD 

EBCDIC STRING 

HEXADECIMAL STRING 

FUNCTION CALL 

LOCATION SPECIFIERS 

6-2 

In the form X<integer>• this Dhrase inserts 
<integer> spaces into the •essage. 

In the form •<character string>•• this phrase 
places a character string into tbe formatted 
•essage o~ output. 

In the f~r• ~·<hexadeci•al character string>•• 
this phrase is composed of digits O thru 9 and 
letters A thr~ r. It is used tht sa•e way as 
EBCDIC STRING to insert characters in the 
•essage; however. it can be used to insert any 
character including nonprintable EBCDIC char
acters. The primary use of this phrase is to 
insert terminal control characters <e.g •• 
carriage returns• tine feeds>• aany of which 
are nonprintable. 

In the form T<function name>• <alpha ite• 
type>/<integer item type>.<integer>• this 
phrase converts any string six claracters or 
less to any other string six characters or 
less. The <f~nction name> is used to specify 
which function is to be used in the REPLACE 
operation. The <alpha item type> or the 
<internal item type> is used to specify the 
length and ty~e of the external :haracter 
string and the integer is used to specify 
the length of the internal chara:ter stri,g. 

In the form ~<sign><inte~er>, this phrase 
overrides the normat mode of seq~ential ~~era
ti on of the formatter. It may ba required to 
skip around in the message Ce.g.P if specific 
fields are to appear in a different order on 
the terminal than they come from the program>. 
The ~+<integer> skips <integer> bytes forward; 
the ~-<integer> skips <integer> ,ytes 
backward. 



~UlfUI_EDBMAIIltti_E!Attf~~£ 
In this example it is assumed that the purpose of a program is to 
return information about records in a customer file. and that the pr~
gram has the following output area and is sending t~e following data: 

~Q~QL_Q~~~iQli2R 

01 SAMPLE-OUTPUT-AREA. 

* 
* 
* 
* 
* 

* 
* 

* 
* 

05 
05 
05 
05 

05 
05 
05 
05 
05 
05 
05 
05 
05 

05 
05 
05 

05 

CUSTOMER-NAME 
ACCOUNT-NBR 
TOTAL-AR-BALANCE 
TERHS 
7 = 7 DAYS 
1 = 10 DAYS 
c = coo 
3 = 30 DAYS 
CURRENT-BALANCE 
ADDON-PERCENT 
OVER-7-0AYS-BALANCE 
DATE-LAST-INVOICEO 
OVER-14-DAYS-BALANCE 
CREDIT-LIMIT 
OVER-21-0AYS-BALANCE 
PtUCE-CODE 
DELINQUENT-FLAG 
1 = YES 
0 = NO 
OVER-28-DAYS-BALANCE 
WAREHOUSE 
ITEM-SUBSTITUTE-FLAG 
1 = YES 
0 = NO 
CREDIT-BALANCE 

PIC XCJO>. 
PIC 9C6J. 
Pic zzz,zzz.99 
PIC X. 

Pic zzz,zzz.sa 
PIC ZZ9. 
PIC zzz,zzz.99 
PIC 99199199. 
Pic zzz,zzz.99 
PIC ZC6>. 
PIC zzz,zzz.99 
PIC 9. 
PIC 9. 

Pie zzz,zzz.99 
PIC XX. 
PIC 9. 

PIC zzz,zzz.99 

THE WILSON 
220030 
15.365.>0 
3 

6.420.ll 
9 
824.10 
oa10111r 
J,?.fH.lt> 
20000 
.oo 
2 
1 

2.840.?.J 
Al 
1 

.oo 

FOOD STORES 
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The following TCL could be used to format the output messages for a 
TD700 which has eight lines of 32 characters each: 
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CONTROL = GENERATE,. LIST,. COMPILE. 
GLOBAL: 

BEGIN 

END. 

CHANGEREQUESTS = TRUE. 
PROGRAHBOJEOJ = TRUE. 
STATUSREPORTS = TRUE. 
SYSTEMHALT = TRUE. 
HAXTEXTSIZE = 1980. 
FORMAT 
OUT700 ( 4•ocoooo· .. % CLEAR SCREEN ANO HOME CURSOR 
% LINE 1 

x1 .. AJ0 .. x1 .. 
% LINE 2 

"ACCT-" .. 16 .. x2 .. •ToTAL" .. x4 .. AlO .. 
% LINE 3 

"TERMs-- .. A1 .. x6 .. ·cuRRENT" .. x2 .. A10 .. 
% LINE 4 

"ADOON-".AJ .. x4,.•ovER 7•,.x2 .. A1D .. 
% LINE 5 

"LII-• .. Aa .. x1,.•ovER 14•,.x2 .. A10 .. 
% LINE 6 

"LIMIT-" .. AG .. x1 .. ·ovER 21· .. x2 .. A10 .. 
% LINE 7 

"PRIC£-•,.11 .. x1 .. •of-•,.11 .. x1,.•ovER zs•,.x2 .. A10 .. 
% LINE 8 

"WHSE-" .. A2 .. x1 .. ·suB-· .. 11 .. x1 .. •cREDIT" .. X2 .. AlJ). 

PROGRAM SAMPLE USER: 
TITLE = GEMCOSPACK/GEMCOS/SAMPLE. 
TRANCODE = CUSTIN. 

STATION TOTA: 
TRANCOOEPOSITION = 1. 

STATION T07B: 
TRANCODEPOSITION = 1. 

STATION T07C: 
TRANCODEPOSITION = t. 

DEVICE T0700: 
STALIST = TOTA,. T078• T07C. 
fORMATSOUT: 

OUT700 = ARINFO. 



Figure 6-1 depicts the formatted output of the data returned fro• the 
Application Program Cwith the for1at-ID field of the hea~er s~t to 
ARINFO> and in turn sent to one of t~e stations listed under the device 
•ro100•. The MCS uses format OUT700 to format the •essage. 

THE WILSON FOOD STORES 
ACCT-220030 TOTAL 
TERMS-3 CURRENT 
AD DON- 9 OVER 7 
L/I-08/01/77 OVER 14 
LIMIT- 20000 OVER 21 
PRICE-2 DF-1 OVER 28 
WHSE-Al SUB-1 CREDIT 

1 5 ' 3 6 5 • 5 0 
8,420.10 

824.10 
3 ' 2 8 1 • 1 0 

• 0 0 
2 ' 8 4 0 • 2 0 

• 0 0 

Figure 6-t. Sa1ple Formatted Output 
Data Display 

It may De desirable to use functions to convert the data coming from 
the Application Program to a more readable form. For example. in the 
preceding format. the TERMS code 3 is not very definitive. It would be 
better to disolay so•ething more descriptive like 30 DAY. To do this. 
the following function is defined: 

FUNCTION 
TERHS CEXTERNAL:ALPHA.INTERNAL:ALPHAl C 

• 7 DAY":•7•, 
"10 OAY•:•1•, 
"30 OAY":"3"• 
"COD ":"C"). 

This function description converts "7" to "7 DAY"• "1" TO "tO DAY•, 
etc. DELINQUENT-FLAG and ITEM-SUBSTITUTE-FLAG displayed as a •t• 
or a "0" could also oe changed to displav a Y or N by defining the 
following function: 

FUNCTION 
BINARYOUT700 CEXTERNAL:ALPHA,INTERNAL:INTEGERl < 

"Y":"l"• 
"N":"O">. 

To take advantage of these functions• the calls must be inserted in the 
format Being used. necessitating the following change to line 3: 

% LINE 3 
"TERMS-".TCTERHS.A6.1>.x1.•cuRRENT".x2.A10. 



L;nes 7 and 8 would then read as follows: 

% LINE 7 
"PRICE-·.11.x1.•0F-·.T<BINARYOUT700.Al•l>•Xl.·DVER za•.xz.Ato. 

% LINE 8 
·wHSE--.Az.x1.·sue-·.T<BINARYOUT700.At.t>.xt."CREDIT·.xz.At0). 

The TCl deck now appears as follows: 
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CONTROL = REGENERATE, LIST. % IT IS NOT REQUIRED TO GENERATE AND 
COMPILE% THE MCS SINCE NE ARE ONLY CHANGING FUNCJIONS 
ANO FORMATS 

GLOBAL: 
CHANGEREQUESTS = TRUE. 
PROGRAMBOJEOJ = TRUE. 
STATUSREPORTS = TRUE. 
SYSTEMHALT = TRUE. 
HAXTEXTSIZE = 1980. 
FUNCTION 

TERMS CEXTERNAL:ALPHA•INTERNAL:ALPHAJ ( 
• 7 DAY":"7"• 
•tf) DAY•:•1•, 
•30 OAY":"3"• 
"COD ":"C">• 

BINARYOUT700 CEXTERNAL:ALPHA.INTERNAL:INTEGERJ ( 
•y•:•1•. 
"N":•o•>. 

FORMAT 
OUT700 ( 4"0coooo•. % CLEAR SCREEN AND HOME CJRSOR 
% LINE 1 

x1.AJ0.x1. 
% LINE 2 

"ACCT-".I6,X2•"TOTAL"•X4•Al0• 
% LINE 3 

"fERMs-•.rcTERHS.AG.1>.x1.•cuRRENT".XZ.AlO. 
% LINE 4 

"ADDON-··A3.X4.•0VER 7•,xz.A10. 
% LINE 5 

"L11-·.As.x1,•ovER 14•,x2.A10. 
Z LI NE 6 

"LIMIT-".AG.x1.·ovER z1•.x2.A10. 
% LI NE 7 

"PRICE-·.11.x1.•oF-·.rcetNARYOUT70D.At.1>.x1.•ovER zs•. 
XZ, A 10• 

% LINE 8 
"NHSE-·.A2.x1.•sue-·.rce1NARYOUT700.Al•l>·Xl·"CREDIT•, 
XZ •AlO >. 



BEGIN 
PROGRAM SAMPLE USER: 

TITLE = GEHCOSPACK/GEMCOS/SAHPLE. 
TRANCOOE = CUSTIN. 

STATION TOTA: 
TRANCODEPOSITION = 1. 

STATION T07B: 
TR~NCOOEPOSITION = 1. 

DEVICE T0700: 
Sf ALIST = TD7A• T078• TD7C. 
fORHATSOUT: 

OUT700 = ARINf O. 
ENO. 

figure 6-2 depicts the formatted outp~t data returned from the Applica-
tion Programs and forwarded to the stations as a result of the function 
description and •odified TCL deck. 

THE WILSON FOOD STORES 
ACCT-220030 TOTAL 15,365.50 
TERMS-30 DAY CURRENT 8,420.10 
ADDON- 9 OVER 7 824.10 
L/I-08/01/77 OVER 14 3,281.10 
LIMIT- 20000 OVER 21 .00 
PRICE-2 DF-Y OVER 28 2,840.20 
WHSE-Al SUB-Y CREDIT .00 

Figure 6-2. Exa1ple Formatted Output 
Data Display for Redefined 
For•s function 



If two T0830s <having 24 tines of 80 characters each> are now added to 
the network• a new format is required to take advantage of the larger 
screen. The larger screen per•its more descriptive headers and alt~ws 
for re-arrangement of the data to make it more readable. A function can 
be used to convert 1 and O to YES and NO rather than the •ore cry~tic 
Y and N. This requires the defining of a new function: 

FUNCTION 
BINARYOUT800 CEXTERNAL:ALPHA.INTERNAL:INTEGERJ < 

•r£s•:•1•. 
"NO":•o•J. 

AND A NEW FORMAT: 

OUT800 ( 4•ocoooo•, % CLEAR SCREEN AND HOHE CURSOR 
% LINE 1 

x11.•cuSTOHER NAM[:•.xz.A30.4"0D"· % 4•00• IS CARRIAGE RET~RN 
% LINE Z 

4•00•, % LEAVE BLANK LINE 
% LINE 3 

"ACCOUNT NUH~ER".X5.1G.x15,•roTAL A/R BALANC£•.xz.A10.4•00•, 
% LINE 4 

"TERHS•.x14.TCTERHS.AG.1>.x15,•cURRENT•.x11.A10.4•03•. 
% LINE 5 

"AODON RAT£".X9.A3.·z·.x11.•ovER 7 DAYs•,x1.A10,4•00•. 
% LINE 6 

"DATE LAST INVOICEo•.x1.As.x13,•ovER 14 DAYs•.x1.A10.4•00·. 
% LINE 7 

"CREDIT LIHIJ",X7.A3,•,•,Al.X14•"0VER Zl DAYS•,x1.A10,4•00•, 
% LINE 8 

"PRICE COOE".X9.It.a•l· % SKIP OVER SUBSTITUTE FLAG 
x20,•ovER 2~ DAYS•,x1.A10.4•00•, 

% LINE 9 
•NAREHOUSE•,xto.Az.~•1• % SKIP OVER DELINQUENT FLAG 

X19."CREOIT"•Xl3.A10·4·oo•. 
% LINE 10 

"SUBSTITUTE FLAG•.x4,3-z4. % SKIP BACK TO GET SUBS FLAG 
TCBINARYOUT800.Al,1>.Xl8••DELINQUENT fLAG•,x4, 
X4.a+1z, % SKIP FORWARD TO GET DELINQUENT FLAG 
T<BINARYOUTBOO.AJ,t>>. 

The new stations and the new device type must be defined• resulting in 
the following TCL deck: 

CONTROL = 
% 

REGENERATE, LIST. % IT IS NOT REQUIRED TO GENERATE AND 
COMPILE THE HCS SINCE WE ARE ONLY CHANGING FUNCTION• 
FORMAT, STATION AND DEVICE DEFINITIONS. % 

GLOBAL: 
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CHlNGEREQUESTS = TRUE. 
PROGRAHBOJEOJ = TRUE. 
STATUSREPORTS = TRUE. 
SYSTEHHALT = TRUE. 
HAXTEXTSIZE = 1980. 



FUNCTION 
TERMS lEXTERNAL:ALPHA,.INTERNAL:ALPHAJ C 

" 7 OAY•:•7•,. 
"10 OAY•:•1•,. 
"30 OAY":•3•,. 
"COD •:•C"),. 

BINARYOUT700 CEXTERNAL:ALPHA,.INTERNAL:INTEGE~J C 
"Y":"l",. 
"N":•o•),. 

BINARYOUT800 CEXTERNAL:ALPHA,.INTERNAL:INTEGE~J C 
"YES•:•1•,. 
"NO •:•O•). 

FORMAT 
OUT700 ( 4•ocoooo•,. % CLEAR SCREEN ANO HOME CURSOR 

% LINE 1 
x1,.A30,.x1,. 

% LINE 2 
"ACCT-·.1&,.x2."TOTAL".x4 .. AlO. 

% LINE 3 
"TERHS-".TCTERMS.A&.1> .. x1,."CURRENT".xZ,.AlO. 

% LINE 4 
"AODO~-".A3,.x4,."0VER 7•,.x2,.A10,. 

% LINE 5 
"L/J-",.A8.X1."0VER 14•,.xz.A10,. 

% LINE & 
"LIMIT-",.A61X~ .. ·ovER 21•.x2.A10. 

% LI NE 7 
"PRICE-",.Il,.xt.•or-·.rc0INARYOUTTOO.Al·l)1Xt,."OYER 2s·.xz,.A10,. 

% LINE 8 
"WHSE--,.A2.x1.·sua-•,.rcBINARYOUT7QO,.A11l),.Xl,."CREDIT",.x2,.A10>· 
OUT800 C 4"0COOOO",. 5 CLEAR SCREEN ANO HOME CURSOR 

% LIN£ 1 
x11,. "CUSTOMER NAM[:•.x2.A30 .. 4"00",. % 4"00" IS CARRIAGE RET~RN 

% LIN£ 2 
4"00",. % LEAVE BLANK LINE 

% LINE 3 
"ACCOUNT NUHBER"•XS,.I61Xl51"TOTAL A/R BALANCE"1X2,.A10,.4"00•,. 

1. LINE 4 
"TERHS·.x14,.rcTERMS.AG11),.X151"CU~RENT•,.x11,.A10,.4•00•,. 

% LINE 5 
"ADDON RATE",.X9.A3,.•x•,.x11,.•ovER 7 DAYS 11 .x1 .. ~10,.4·0~-. 

'% LINE f> 
"DATE LAST INYOICEO".Xl·A8,.X131"0VER 14 DAYs·.x1,.A10,.4•00•,. 

% LINE 7 
"CREDIT LIMIT"1Xl1A31"1",.A3.Xl41"0VER 21 DAYS"1X71Al0,.4•00•,. 
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BEGIN 

ENO. 

% LINE 8 
•PRICE COOE•,x9,11.~+1, % SKIP OVER SUBSTITUTE FLAG 

x20.·ovER 28 DAYS·.x1.A10.4•00·. 
% LINE 9 

•wAREHOUSE·.x10.A2.~+1, % SKIP OVER DELINQUENT FLAG 
Xl91"CREDIT".Xt3.A10·4·oo•, 

% LI NE 10 
"SUBSTITUTE fLAG•,x4,~-24, % SKIP BACK TO GET SUBS FLAG 

T<BINARYOUT800,A3,l>•X18,•0ELINQUENT flAG•,x4, 
X4.~+12• % SKIP FORWARD TO GET DELINQUENT FLAG 
TCBINA~YOUT60Q,A3,1>>. 

PROGRAM SAMPLE USER: 
TITLE = GEMCOSPACK/GEHCOS/SAHPLE. 
TRANCOOE = CUSTIN. 

STATION TOTA: 
TRANCODEPOSITION = 1. 

STATION T07B: 
TRANCODEPOStTJON = 1. 

STATION T07C: 
TRANCOOEPOSITION = 1. 

STATION T08A: 
TRANCOOEPOSITION = 1. 

STATION TD8B: 
TRANCODEPOSITION = 1. 

DEVICE T0700: 
STALIST = T07A1 TD7B, T07C. 
fORHATSOUT: 

OUT700 = ARINFO. 
DEVICE roaoo: 

STALIST = T08A, T08B. 
FOR MA TSOUT: 

OUT800 = AIUNFO. 

With the new stations pro~erly defined• the Application ~rogram does 
not have to soecify the type of terminal its response is to be sent to. 
When it sends a message to the HCS with the format-ID set to ARINfo, 
the MCS uses the appropriate format for the specific device type. If 
the message is in route to statia~ T07A• TD7B• or TD7C, it appears ~n 
the screen exactly as in the previous example. Howewer, if it is going 
to TD8A or TOSS, the MCS uses for~at OUT600 and displays the message 
depicted in figure G-3. 
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CUSTOMER NM!: 1 THE WILSON FOOD STORES 

ACCOUNT NUMBER 220030 
TE IMS 30 DAY 
ADDON RATE 9~ 

DATE LAST INVOICED 08/01/77 
CREDIT LIMIT 20,000 
PIUCE CODE 2 
WAREHOUSE Al 
SUBSTITUl'E FLAG YES 

TOTAL A/R BALANCE 
CURRENT 
OVER 7 DAYS 
OVER 14 DAYS 
OVER 21 DAYS 

OVER 28 DAYS 
CREDIT 
DELINQUENT FLAG 

15,365.50 
8,420.10 

824.10 
3,281.10 

.oo 
2,840.20 

.oo 
YES 

Figure &-3. Exa•ple For•atted Output 
for T0830 Ter•inal 

lBfY!_[QHMAIIlH.G_f!JBfLI£ 
Expanding the example described in OUTPUT fORHATTIN& EXAMPLE, assume 
the program needs a •essage with the following three fields: a 6-char
acter transaction-code field containing CUSTIN; a 6-digit field con
taining the customer account number; and a 1-digit flag infor•ing tie 
program whether to include aging Df the account balance in th9 
response Cl = YES; 0 = NO>. Two input formatting requirements are: 
to build a form on the screen for the operator on which to fill in the 
required information, and to fora the data trans•itted by the ter•inal 
for the Application Prograa. 
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The first objective is met by defining an output for•at which builds 
the form on the screen. This fortat Clike all output formats> ca~ be 
sent to the station by two means: it is sent if an Application Pro
gram sends a message to that ter•inal with the format-ID of the header 
set to the appropriate format-ID for that formatr or the ter•inat 
operator can key in the format-ID directly. If it comes from a pro
gram. it is filled with the data sent fro~ the orogram. If the 
request comes from the station. the format is sent to the station as if 
a program had sent that for•at with the data area containing all spaces. 
Thus. the input for• for the TD 700 terminals could be built using the 
following format: 

EMPTY 700 c 4•ocoooo·. % CLEAR SCREEN ANO HOME CURSDR 
% LINE 1 

"CCUSTINl"•4"0D"• 
% LINE 2 

"CUSTOMER ACCOUNT NUHBER·.x2.·c·.AG.·1·, 
% LINE 3 

"RECEIVABLE AGING INFO? C"•A3•"1"• 
4"1200000005000000"). % PUT TERMINAL IN FORMS MOOE 

% ANO TAB ONCE 

The DEVICE section for the TD700s must also be changed to read: 

DEVICE T0700: 
STALISf = T07A. ro10, T07C. 
f ORMATS OUT: 

OUT700 = ARINFO. 
EHPTY700 = CSTFRM. 

Figure 6-4 depicts the display that would be sent by the MCS in response 
to the forms request <when the terminal operator transmits CSTFRH>. 
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[CUSTIN] 
CUSTOMER ACCOUNT 
RECEIVABLE AGING 

NUMBER [ 
INFO? [ 

Figure 6-4. Example Input Form 
for TD700 Ter•inal 



The format for the T0830 ter•inals is the same except for the for• 
left delimiter and right delimiter waich are C and Jr respectively• on 
the 10700 and 4"IF" and 4"1E" on the TD 830. Thus. the format can be 
described as follows: 

EMPTY800 ( 4•ocoooo·. % CLEAR SCREEN ANO HOME CURSOR 
% LINE 1 

4•1r•.•cusTIN"r4"1EOD"• 
% LINE 2 

"CUSTOMER ACCOUNT NUHBER·.x2.4•1r".A6.4"1EOD"· 
% LINE 3 

"RECEIVABLE AGING INFO? •,4•1r•.A3.4"1E"r 
4"27£6000005000000"). % PUT TERMINAL IN FORMS MODE 

% AND TAB ONCE 

The DEVICE section for the T0830 device would be: 

DEVICE TDSOO: 
STALIST = T08Ar TDSB. 
FORMATSOUT: 

OUT800 = ARINFO. 
EHPTY800 = CSTFR~. 

Thus when the operator transmits CSTFRH fro• a T0830r th~ HCS returns 
the display depicted in figure &-5. 

It is also necessary to format the message from the station for the 
Application Program. The sa•e format for both the T0700 and the 
T0830 can be used since both the TD7DO and the T0330 send data in 
the same format CCUSTIN followed 3y six characters of ac:ount nu1berr 
followed by three characters to indicate whether or not the response is 
to include aging information>. 

Since the program expects a 1 or 0 for the aging flag. a function is 
used to alloM the operator to enter YES. Y Cor 1 for 1), and to enter 
NOr N Cor 0 for 0). This functiGn is as follows: 

FUNCTION 
BINARYIN CEXTERNAL:ALPHArINTERNAL:INTEGERl ( 

"YES":"l"• 
"Y":"l"• 
"l":"l"r 
"NO":"~·, 

"N":"O"r 
"0":"0"). 

Now the format appears as follows: 

FORMAT 
IN < 

6-13 



[COSTIN) 
CUSTOMER ACCOUNT NUMBER [ ) 
RECEIVABLE AGING INFO? [ 

Figure &-5. Exa•ple Input Form 
for T0830 Terminal 

finally, this for~at must be added to the FORHATSIN portion of the 
device description of both the T0700 and the TD630. The TCL is as 
follows: 
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CONTROL = 
% 
% 

GLOBAL: 

REGENERATE, LIST. % IT IS NOT REQUIRED TO GENERATE AND 
COMPILE THE MCS SINCE WE ARE ONLY CHANGIN~ FUNCTION, 
FORMAT, STATION ANO DEVICE DEFINITIONS. 

CHANGEREQUESTS = TRUE. 
PROGRAMBOJEOJ = TRUE. 
STATUSREPORTS = TRUE. 
SYSTEMHALT = TRUE. 
HAXTEXTSIZE = 198~. 



FUNCTION 
TERMS CEXTERNAL:ALPHA.INTERNAL:ALPHAJ C 

" 7 OAY":"7"' 
"10 DAY":"1•, 
"30 OAY":"3"• 
"COD ":"C"), 

BINARYOUT700 CEXTERNAL:ALPHA.INTERNAL:INTEGEtl ( 
"Y": .. 1"• 
"N":"O .. >• 

BINARYOUT800 CEXTER~AL:ALPHA.INTERNAL:INTEGE~l C 

"N0":"0"), 
BINARYIN CEXTERNAL:ALPHA.INTERNAL:INTEGERJ C 

·vEs•:•1• .. 
•y•:-1"'. 
"1":"1"• 
"No•:•o•, 
•N•:•o• .. 
"0":"0"). 

FORMAT 
OUT700 ( 4•ocoooo•. % CLEAR SCREEN AND HOME CURSO~ 

% LINE 1 
Xl1A30.Xl• 

% LINE 2 
"ACCT-".I6.X21"TOTAL"•X4•Al0• 

% LINE 3 
"TERHS-•.T(TERMS.A6.t>.x1.•cuRRENT".x2.AlO. 

% LI NE 4 
"ADOON-".A3.X4."0VER 7•,x2.A10, 

% LINE 5 
"L/I-".A8•Xl•"OVER 14"1XZ.AlO. 

% LINE 6 
·LIMIT-".A6.x1.•ovER 21•.x2.A10. 

% LINE 7 
"PRICE-·.11.x1.·or-·.rcBINARYOUTTOO.Al.1>.x1.•ovER zs·.xz.AtO. 

% LINE 8 
"WHSE--.A2.x1.•su0-·.rcBINARYOUTlOO.A1.11.x1.·cREDIT·.x2.A10. 
OUT800 ( 4•ocoooo•, 5 CLEAR SCREEN AND ~OME ~URSOR 

% LINE 1 
x11.•cusTOHER NAME:".X2.A30.4"0D"• % 4•00• IS CARRIAGE iETURN 

% LINE 2 
4•00•. % LEAVE BLANK LINE 

% LINE 3 
·ACCOUNT NUHBER•.xs.1&.x15.·TOTAL A/R BALANC£•.xz.A10.4•0D·· 

% LINE 4 
"TERMs•.x14.TCTERMS.A&.1>.x1s.·cuRRENJ·.x11.Ato.4•00•. 

% LINE 5 
·ADOON RAfE•.x9.A1.·z·.x11.•avER 1 OAYs•.x1.A10.4•00•. 

% LINE & 
"DAT£ LAST INYOICED•.x1.Ae.x11.•ovER 14 DAYs•.xr.At0.4"0B"• 

% LINE 1 
"CREDIT LIHIT".x7.A3·····A3.Xl4•"0VER 21 OAYs•.x1.A10.4•00•. 
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BEGIN 
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% LINE 8 
•PRICE COOE"rX9.Ilr~+l• % SKIP OVER SUBSTITUTE FLAG 
x20,•ovER 28 DAYS".x7.A10,4•00•, 

% LI NE 9 
"WAREHO~SE"rX10rA2r~+l• % SKIP OVER DELINQUENT FLAG 
X19r"CREOIT"rX13rA10r4"00"• 

% LINE 10 
·SUBSTITUTE FLAG•.x4,a-24, % SKIP BACK TO GEJ SUBS FLAG 

T(BINARYOUT800rA3rllrX18r"OELINQUENT FLAG"rX4r 
X4r~+12r % SKIP FORWARD TO GET DELINQUENT FLAG 
TCBINARYOUT800~A3r1)), 

EHPTY700 ( 4•ocoooo•, % CLEAR SCREEN ANO HOME CU~SOR 
% LINE 1 

"CCUSTIN1"•4"00"• 
% LINE 2 

"CUSTOMER ACCOUNT NUHBER·.x2.·c·.AG.·1·. 
% LINE 3 

"RECEIVABLE AGING INFO? C"rA3r•]•, 
4"1200000005000000">• % PUT TERMINAL IN FOR~S MODE 

% AND TAB ONCE 
EMPTY800 ( 4•ocoooo•, % CLEAR SCREEN ANO HOME CURSOR 
% LINE 1 

4•1r•,•cuSTIN"r4"1EOD"• 
% LINE 2 

"CUSTOMER ACCOUNT NUHBER•.x2.·1r·.A614"1EOO·. 
% LI NE 3 

IN C 

"RECEIVABLE AGING INFO? "4"1F"rA3r4"1E"r 
4"27EG000005000000">• % PUT TERMINAL IN FORMS HOOE 

% AND TAB ONCE 

PROGRAM SAMPLE USER: 
TITLE = GEMCOSPACK/GEHCOS/SAHPLE. 
TRANCOOE = CUSTIN. 

STATION TD7A: 
TRANCODEPOSITION = 1. 

STATION T078: 
TRANCODEPOSITION = t. 

STATION TD7C: 
TRANCOOEPOSITION = l. 

STATION TD6A: 
TRANCOOEPOSITION = t. 

STATION rose: 
TRANCODEPOSITION = 1. 

DEVICE T0700: 
STALIST = TOTA, TD7B, TD7C. 
FORMATSIN: 

IN = CUSTIN. 
FORMATSOUT: 

OUT700 = ARINf O. 
EMPTY700 = CSTFRH. 



ENO. 

DEVICE T0800: 
STALIST = T08A, T088. 
FORMAT SIN: 

IN = CUSTIN. 
FORMATSOUT: 

OUT600 = ARINFO. 
EHPTY800 = CSTFRH. 

Figure 6-G depicts the filled-in inp~t for•· When transmitted, the MCS 
receives CUSTIN1Z345 YES. The MCS first checks for a trancode and 
determines that this message is to be sent to the program GEHCOSPACK/ 
GEHCOS/SAHPLE because the trancode is CUSTIN. The HCS then for•ats 
the message using the format IN since the DEVICE section associates the 
format IN with the format-ID CUSTIN. After formatting with format IN• 
the message is CUSTIN017-34Sl. This message is then sent to the 
Application Program. 

[CUSTIN] 
CUSTOMER ACCOUNT 
RECEIVABLE AGING 

Figure G-G. 

NUMBER [ 12345 
INFO? [YES] 

Example filled-In 
Int>1Jt Form 
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SECTION 1 

SYSTEM OPERATION 

t~~f1.Ll~6-~l!tl_Hk~lkL~ 
for instructions relating to the execution of the TCL compiler. refer 
to <deck description> under TRANSACTION CONTROL LANGUAGE in saction 3. 

E!ftYllNY_AM_H~~~ 
Before executing the Mes. the HCSTIC file must be on disk CHCSTIC was 
created by the TCL compiler>. To initiate the Mes. enter: 

EX MCSSRC/SOURCE 

If a <OBJECT CODE FILE NAME statenent> was present in the <GLOBAL 
section> of the source TCL, enter: 

EX <f ile-10> 
The use of a <FIL£ statement> following the execute command in an 
attempt to rename HCSQUEUE is not successful. The HCS always opens 
always opens the remote file whose name was given in the <QUEUE NAME 
The default value of QUEUE NAME is HCSQUEUE. 

When an MCS is run under a syste1 software released prior to 5.1 or 
when the "C" entry of the name table is blank• a Network Controller •ust 
be executed if one is not already running. If a system »oftware 
release of G.1 or later is used aid there is a nonblank •c• entry 
in the name table. the Network Controller is automatically ex~cuted by 
the system. Cfor a description of the syste• name table entries. refer 
to 0 1800/B 1700 Systems Software Operational Guide• for• 10GS731.) 

Once the GEHCOS HCS begins, the user•s application programs and any 
subordinate MC5 programs may be started. 

tDN~DLE_llB_tAEU_B~AD&E_lNfYI~ 
A Network Control Command may be presented to the HCS at any ti•e by 
entering an ACCEPT directly to the HCS. For example, the following 
message entered at the supervisory console makes STATION~ not 
ready. 

<m-n>AXtCSR STATIONA N 

The <m-n> is the mix number of the MCS and the asterisk C•> is the sig
nal character. No spaces between AX and the signal character are 
permitted. 

To enter Network Control Commands from a card reader. the operator 
should ready a card reader with a deck labeled MCSOLICRD and enter: 

<m-n>AXCAROS 

The HCSOLICRD deck should contain one Network Control Coamand per card. 
The signal character must be in card column one. 
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fifkDY&R!-~RU~EDYBEi 
A GEHCOS MCS which has auditing logic writes audit recoris into a disk 
file. This disk audit file is clGsed: 

a. When it becomes filled. 
b. At End-of-Joo. 

A new audit file is created after the previous one is filled. 

The audit file-ID is MCSAUOIT/AUOITnnnr where <nnn> is a number in the 
range 0 thru 999 and is incremented for each new audit file. 

When the HCS needs an audit file for recovery Cother than the audit 
file it is currently creating) and t~at file is not currently on disk• 
it displays the following message on the Control station or console 
printer: 

FIL£ MISSING - HCSAUOIT/AUDITnnn 

While the HCS waits for the backup audit filer it continues to service 
the network. The operator infor•s the HCS that the requested backup 
audit file is available by entering the AOK Network Control Command at 
the console keyboard. 

During recovery. the HCS continues to process messages for programs 
that are not recovered. If the HCS receives a message which is 
destined for a program that is being recovered• it sends a message to 
the originating station indicatiBg that recovery is in progress and 
that the input message was ignored. 
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SECTION 8 

AUXILIARY PROGRAMS 

~&~~lH£ 
The program MCSSIM makes it possiDle to test a GEHCOS MCS, including 
user MESS code, without the presence of a Network Controller or a 
remote network. Inputs are simulated via a card reader and outputs 
are listed on a lifle printer. 

The MCS runs in simulation •ode when the <SIMULATION statement> speci
fies a value of TRUE. In simulation mode, the HCS changes the device 
type of HCSQUEUE from a remote file to a queue file. Hence, input mes
sage traffic no longer comes from the network but from any prograw 
writing into a queue file labeled HCSQUEUE. HCSSIH is such a program. 
The source to MCSSIM is HCSIHS. 

MCSSIM expects a card file labelled MCSSIHCRD. The format of MCSSl~CRD 
is closely related to the B 1800/B 1700 HCS/Network Controller inter· 
face. The MCS/NC interface consists of a series of message types, each 
having an explicit function. For a definition of these message types, 
refer to Burroughs B 1700 Systems Network Definition Language RefereAce 
Manual, form 1073715. The user should be familiar with the HCS/Network 
Controller interface before atte•Pting to use a GEMCOS MCS in si•ulation 
mode. 

MCSSIH reads cards in a format defined by the HCS/Network Controller 
interface building a record to be sent to the MCS. The i nfor•ation for 
each record to be sent to the MCS must be punched beginning in card 
column 1. extending to column so, and onto succeeding cards if neces
sary. Column positions of the cards correspond directly to byte 
positions of the message types. HCSSIH is able to deteraine how aany 
cards are required, concatenating the card images into the record t~ be 
placed into MCSQUEUE. For example, if a station-status reply was to be 
sent to the Mes, one card would be punched with 80 chara:ters of infor
aation. A second card would be required for the remaining 35 charac
ters Ca station-status reply is always 116 characters long>. If a 
message fro• a program with a text size of 150 characteri were to be 
simulated, three cards would be required. The first card would have 
the appropriate SO-character message header <with the text-size field 
set to 150) and the first 30 characters of text. The se:ond card would 
contain the next 80 characters of text. The third card Mould have the 
remaining 40 characters. 

One exception exists to the above MCSSIHCRO card for•at rule. for data 
message types, the error field, corresponding to card columns 2~ and 
zs, represents 16 bits of information, not two characters of informa
tion. The two card columns cannot be used to express all possible 
combinations of 16 bits. Theref~re, card columns Z4 and Z5 remain 
blank. The information to be placed in the error field of the record 
is expressed in the filler field, columns 45 thru 50, as a deci•al n~•
ber representing the desired bit configuration. HCSSIH :onverts the 
information in the filler field to a bit string, places the results 



into the error field and blanks out t~e filler field. Ta simulate a 
time-out condition, for example, the value 004096 would le punched into 
the filler field. 

If MCSSIH is to simulate messages from a program to the ~cs, and that 
program is using an interface of PARTICIPATION, the Comm~n-ar!a header 
must be present. for example• suppose that a 10-character message is 
simulated from a program whose COHHONSIZE is GO. Two cards are 
required. The first card would have ~ HCS/Network Contrmller header 
in columns 1 thru 50. Columns 51 thru 80 would contain the first 30 
bytes of the Common-area header. Columns 1 through lO for the second 
card would hold the remaining 30 bytes of Common-area information. The 
10 characters of text would follow in columns 31 through 40. 

Whether or not the MCS is operati~g in the SIMULATION Mode, it must 
perform its initialization routines. In order to initialize correctly• 
the HCS must receive information about the network it is to control or 
simulate. During initialization. the MCS expects as the first record 
in HCSQUEUE. a re~ote file infornation reply <message type-29). 

NOTE 
In normal mode. the MCS receives this 
reply from the Network Controller by 
issuing a remote file information 
request. from the remote file informa
tion reply• the MCS identifies the app
ropriate Log..i cal Station Numbers. Tne 
MCS expects a station status response 
(message type-21> for each station in 
its re•ote file. Here again, in normal 
mode. the MCS receives these replies 
from the Logic Network Controller by 
issuing station status requests. From 
the station status replies• the HCS is 
able to associate Logical Station Numbers 
with station names. 

After the initialization process, the HCS may go through the network 
restoration procedure. If this is the case. Network Controller change 
responses (message type-23> may be expected by the MCS. During the 
initialization process, only change responses and FILE O~EN requests 
are recognized by the MCS. 

Once the HCS ends initialization (or network restoration), the MCS 
enters its normal message processing mode. Any message :an be sent to 
the MCS for testing purposes. However. care must be taken when the 
message sent to the HCS causes the HCS to expect a Network Controller 
response. For example, a valid Chan1e Station Ready command (tCSR ln> 
input to the MCS causes the MCS to issue a change request (message 
type-22> which must be answered by a Network Controller :hanga Response 
message. Somewhere in the MCSSIHCRO deck following the CSR command. 
there should be a Network Controller change response to the HCS change 
request. For ease of use• the MCS should not be caused to issue change. 
recall or remove requests. 
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f~A~fL~-~lMU~AilaH_~ABQ_~Ek~~ 
In this exa11ple Csee figure 6-1> a network with one station,. LSNOl,. is 
simulated. The first card of HCSSIMCRD is a remote file information 
reply specifying that there is one station in the remote file. The 
second and third cards are a station status reply describing LSNOl as 
being ready, enaGled,. having a retry count of 255, etc. The fourth 
card simulates a report program status command fro• LSNOl. Cards fi~e 
and six simulate a FILE OPEN request by a program named ~GHA. A mes
sage from PGMA to LSNOl is simulated with card seven. 

'lOATA HCSSIHCRD 

NOTE 
PGHA has included a Common-area header 
of &O bytes. 

290000000000000000100000000001 001000 
210010001LSN1 11344022500 020207 07 
2550000000001'00000000000000000000000 3 
01coo100040010000000000 OOOOOOOOOOOOOOOC044COOOOO:RPS 
103000000000000000000000 PGHA 0 00002 

001 
oocoo10068002000COOOOOO 0000000000000000044C0000000010 

'?END 

.H!;~flh 

HI THE RE 

figure 8-1. Example Simulation 
Card Deck 

001CRt4Tl 

coo a 

MCSFIX provides the patching capabilities of the UPL compiler. Thus a 
source-code file may be patched, listed and/or sequenced without having 
to be compiled. In particular, this program ;s intended for use with 
HCSGTS, should it be necessary to release a patch n~tice. 

The file names used by MCSFIX correspond to those of th~ UPL compiler: 

a. Disk input source file is la~eled SOURCE. 
b. Disk output source f1le is labeled NEWSOURCE. 
c. Card input patch file is laDeled CARDS. 
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MCSfIX 
cont 

MCSFIX always expects the input card file and creates tha output disk 
file <although the disk file may be closed with purge). Records in 
CAROS fall into one of two categories: control cards and patch cards. 
Control cards, identified by a dollar sign CS> in column one. specify 
HCSfIX options. Patch cards and cards without a dollar sign in calu•nn 
1 are used to create new lines of source or to replace existing lines. 

Columns 73 through 80 are reserved for optional sequence numbars. When 
sequence numbers exist in either of tbe two input files, they should be 
in ascending orderi otherwise• an error is reported. However. when an 
error is detecte~, the run is not aborted even though results are 
unpredictable (but possibly of value). 

The following is a list of available options and their actions: 

LIST 

HERGE 

This option creates a listing of the output 
disk file. If a sequence number is specified 
in columns 73 through eo, tie list starts at 
that number or1 if it does not e1ist• at the 
next highest number. By default• LIST is.set. 

When this ootion is set• HCSFIX expects the 
file labeled SOURCE• merges records fro• the 
file CARDS and creates the output file <refer 
to option to save the output file>. A record 
from CARDS replaces a record in SOURCE when 
both have the same sequence number. A record 
from CARDS is inserted when there is no record 
in SOURCE with a matching sequen:e number. 
Clo delete records in SOURCE. ref er to VOID 
option.> When MERGE is not set. an input disk 
file is nit expected, and the output disk file 
is created directly from the inp~t card file. 
The contr~l card specifying MERG~ must precede 
any patch cards and may not be reset. By 
default• the MERGE option is off. 



NEW 

NO 

HCSFIX 
cont 

This option causes the output disk file to be 
saved Cclosed with lock>. The control card 
with NEW spec;fied must precede any patch cards 
and may not oe reset. By default, th! NEW 
option ;s off. 

This option turns off or reverses the effect of 
any optio~s which follow it on the sa•e control 
card. This is different than the UPL coapiler 
Cin which NO applies only to the option i•med
iately following it). 

SEQ <ssssssss> 
+ 1111 

This option causes sequence numbers starting 
with ssssssss and incrementin~ by IIII to be 
applied to the output disk file Cand printer 
listing if LIST is set>. IIII may not exceed 
9999. ~O SEQ terminates any sequencing 

VOID <nnnnnnnn> 

taking place. Sequence numbers of records in 
CARDS are always relative to the old sequence 
nu•bers iB SOURCE regardless of whether or n3t 
the sequencing of the output disk file is 
specif ;ed. 

The VOID option causes records from SOURCE nat 
to be included in NEWSOURCE Ci.e., it deletes 
them>. <nnnnnnnn> •ust be present in columns 
73 through 80. If <mmmmmmmm> is not present, 
the record in the input disk file with the 
seqwence number <nnnnnnnn> is voided. When 
<mmm•••••> is present in columns 1 through 1~, 
all records with sequence numbers <nnnnnnnn> 
through <1mmmmmmm>, inclusive• are voided. 

To execute Mcsr1x, the following control cards are used: 

a. ? EXECUJE HCSFIX 
b. ? FILE SOURCE NAME <input-file-identifier>; 
c. ? FILE NEWSOURCE NAHE <output-file-identifier>; 
d. ? DATA CARDS 
e. <control and patch cards> 
t. ? END 
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HCSRECALL 

!~~.BtC!LLa 
In the Global section of the Transaction Control Language CTCL>• the 
user is given the option of defining a Message Recall Progra• to recall 
any •essage inserted into an audit file. There are two ways to retrieve 
•essages from the audit file; by si•~ly recallin~ the last <n> messages 
or by recalling messages by time of day. Only one program needs to ~e 
declared to the JCL compiler. The trancodeCs> used must be declared 
within the Program section of the Recalt Program. The Global section 
statement necessary to declare a Recall Program follows. 

RECALLPROGRAM = <identifier>. 

The following rules must be adhered to when defining the attributes 
of a Recall Program. 

a. The program must be declared as a User Program. 

b. The COHMONSilE statement must be absent or set to a value 
of 60 <default value>. 

c. The program must not use the auditing capability. 

Included on the GEHCOS release tape is a fulty functional message 
Recall Object Progra• called HCSRECALL. The user need only declare 
this progra• to TCL. 

Prior to initia\ly executing the supplied Recall Program. the user must 
make the following modifications: 

a. The external file name associated with the MCSTIC file must be 
the same as that associated ~ith the HCSTIC file of the HCS. 

b. The external file name of t~e HCSREM remote file must be a 
remote file of the Network Controller. Also. the Number of 
Stations <NSJ) attribute must be set to the num~er of stations 
requested by the remote file. 

See Appendix E for a summary of all files contained in MCSRECALL. 
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HCSRECALL 
cont 

The syntax of a recall •essage Cas expected by HCSRECALL> is as folloys: 

<recall message> 

<recall pri•itive> 

<time recall list> 

<last recall list> 

<recall source> 

<time of day range> 

<date specification> 

<message type> 

. ·. ·-

··. ·-
. ·. ·-

.. -. ·-

····-

[declared tranc~de 
<period> 
<recall primitive> 
<period> 

fro• TCLl 

TIME <slash> <time recall list> I 
LAST <stash> <last recall list> 

<recall source> 
<time of day range> 
<date specification> 
<11ess age type> 
<message destination> 

<recall source> 
<integer> 
<message type> 
<message destination> 

(<station number>> <slash> I 
<station mneaonic> <slash> I 
<e•pty> 

::= <ti•e of day> <dash> <time of day> I 
<time of day> 

::= <slash> ON <date> I empty 

::= <slash> <message type identifier> I 
<empty> 
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MCSRECALL 
cont 

<message destination> 

<station number> 

<station mnemonic> 

<time of day> 

<date> 

<message type identifier> 

<month> 

<day> 

<year> 

: := 

····-
. ·. ·-
::= 

··-. ·-
··-··-

··-. ·-
··-. ·-
::= 

<slash> PRINTER I empty 

<integer> 

<identifier> 

C4-digit time of day ranging fro• 
0000 to Z400l 

<month> <slash> <day> <slash> <year> 

INPUT I IN I 
OUTPUT I OUT I 
IO 

Ci nteger ranging froa 1 to 12] 

[integer ranging from 1 to 311 

CZ-digit integer spe:ifying year] 

If <recall source> is empty• then the recalled messages are for the 
station entering the request; otherwise• they are for the station name 
or number requested. 

If <•essage type identifier> is INPUT. only the specified input aessages 
are recalled; if OUTPUT• only the specified output messages are recalled; 
if l/O, then both the input and the corresponding output messages are 
recalled. If <message type identifier> is empty• only output messages 
are recalled. 

The recall message by time-of-day allows the user to spe:ify a ti1e 
range in which to indicate the messages to be recalled. If a date is also 
specified. the messages for that date are recalled if the corresponding 
audit file or files are on disk. 

If LAST is specified. the last <n> messages requested are recalled. If 
there are fewer than <n> messages to recall• then the number of •essages 
found is recalled. 

If PRINTER is selected from <message destination>• then all the recalled 
messages are sent to the system printer instead of to the requesting 
station. 
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HCSRECALL 
cont 

EX~.!!llll.!:.~! <IRC is the user's TCL-defined trancode for the Recall Progra•> 

IRC.TIHE/1200. % Recall the output messages stamped with 
% time 1200 for this station. 

IRC.TIHE/1200-1215/IO. % Recall aoth the input and output •essages 
% between 1200 and 1215 for this section. 

IRC.TIHE/0800-1&00/0N % Recall both the input and output messages 
03/ll/79 /IO/PRINTER. % between 8 AM and 4 PH on March 31• 1979 

% and send them to the system printer. 

IRC.TIME/(3)/0900-0930 % Recall the input messages initiated at 
/INPUT. % station l between 9 AH and 9:30 AH and 

% send the• to the requesting station. 

IRC.TIHE/LSN2/1000-
1045/0N 04/12/79 I 
IO/PRINTER. 

IRC.LAST/10. 

IRC.LAST/C2)/5/IO. 

IRC.LAST/50/PRINTER. 

IRC.LAST/LSNJ/100/ 
IO/PRINTER. 

% Recall both the input and output messages 
% from station LSN2 between 10 AM and 10:45 
% AM oft April 12. 1979 and send the• to the 
% system orinter. 

% Recall the last 10 output •essages for 
% this station. 

% Recall the last 5 input messages and 
% associated output •essages from station 2 
% and send them to the requesting station. 

% Recall the last 50 output aessages for 
% this station and send them to the system 
% printer. 

% Recall the last 100 input aessages and 
% associated output messages from station 
% LSN3 and send them to the »yste• printer. 



SECTION 9 

RECOVERY 

i~~fB!L& 
B 1800/B 1700 Series GEMCOS provides a broad range of re:overy capa
bilities within the TCL. This gives the ~ser the ability to analyze 
application-oriented needs and to select the recovery options required. 

In this manual• recovery means that a failure has occurr1d1 thereby 
interrupting the ability to conti,ue nor•al transaction processing 
until some corrective action is taken. The recovery pro~ess is 
considered to be the re-establish1ent of normal processing. 

Throughout this section. assume that the user wants to mi ni•ize 
exposure to situations wherein file and/or data base reloads are 
required following a failure. In such situations, the on-line user 
network normally re~ains in a nonproductive state while reprocessing 
takes place for all transactions that have occurred since the ti•e the 
data base was last du•ped to some form of backup storage. Th! tiae 
loss due to this nonproductive state can be costly to the user and 
is based directly upon several factors. The •ain factors follow: 

a. Data base size. 
b. Length of time since last data base dump. 
c. Transaction volumes since last data base dump. 
d. Transaction-throHghput activity. 

Further. assume that the user desires to free user programmers from 
recovery concerns as much as is possible, since recovery solutions are 
extremely complex for an integrated. batch/on-line system where a data 
base is being updated in a multiprogramming environment. 

The goal of B 1800/B 1700 Series GEMCOS is to make the recovery ~rocess 
present• yet virtually invisible. to application programs. In return• 
the user is expected to follow several straightforward progra•ming con
ventions for normal processing. These conventions vary slightly, 
depending upon the level of recovery desired. 

Although the MCS is "ignorant• of any data manage•ent sy>tem and con
tains no data manage•ent code embedded within it• the recovery mechanism 
fully accommodates OHS II (Burroughs Data Hanage•ent System-Version II>. 
The recovery mechanism works with any data manage•ent system as long as 
the programming conventions discussed in this chapter are followed. 

~ll-RECili~Hl£ 
Among the recovery options availaole to the user is the specification 
that no recovery be applied to a •failed• program or data base. This 
option is the def~ult option for every program declared in TCL. It may 
also be specified in the Program section ~ith the following TCL syntax: 

RECOVERY = NONE. 
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When the system or the program fails• no attempt is •ade to r!process 
any messages that may have been l~st at the ti•e of failure. This is 
true whether or not the MCS is auditing messages for that prograa. 

Ile~~-Q[_R(,QIERI£ 
The lowest level of recovery. queue restoration. is for programs which 
do not share a data oase with any other program. Queue restoration 
places the reponsibility for deter•ining if recovery is required on 
the user application progra•. The user application program must also 
direct the MCS to begin recovery with a certain specified message. 
When the HCS receives a request from a progra• for queue restoration. 
it resends all succeeding audited messages to that program. 

The next level of recovery. data base recovery, is for Application Pro
gra•s which share a data base with other progra•s. The only recovery 
responsibility placed on the User Prograa is to save certain infor
mation from the MCS-supplied header in a place where it can be accessed 
by the Restart Program (defined later in this section>. In OMS II pro
graas, this is nor•ally the restart data set. The other recovery 
requirement for such a User Prograa is that the progra• must notify the 
HCS when a OHS II abort occgrs. When the HCS deter•ines that recovery 
is needed Cat BOJ, because a program has failed or because a progra• 
notified the MCS that a OHS II abort occurred), the MCS executes the 
Restart Program. After all •essages are received fro• tae Restart Pro
gram, the MCS begins recovery of each progra• in the data base that 
requires it. The order of recovery is oldest •essage first. 

The most sophisticated form of recovery, synchronized re:overy, is 
similar to data base recovery. IA this type of recovery. the MCS 
recovers each message in the order it updated the data base when the 
message was originally processed. To accomplish this• the MCS assigns 
a Data Base Sequence Number <DBSN> to each output message fro• the prm• 
gram. When recovery is required• the order of message recovery is in 
DBSN order rather than oldest inpJt message first. Also• during syn
chronized recovery, the HCS performs an output aessage analysis to 
minimize duplicate output aessages at the station. 

QUEUE RESTORATION RECOVERY. 
When a user application program receives a transaction from the HCS in 
the course of normal processing, it should check the HCS-INPUT-ADDR 
field in the Common-area header. If this field is nonzero and this 
program •ay later need to be recovered• the data in the MCS-INPUT-AODR 
field must be saved. When recovery is required• the user •ust return 
the data in the NCS-INPUT-ADDR field to the MCS. If the HCS-INPUT-ADDR 
field is zero, the transaction was not audited and the user application 
program should ensure that this transaction does not cause any updates 
unless this program does not use recovery. 
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The HCS performs queue restoratio~ for programs which have a •RECOVEIY 
= QUEUERESTORATION." statement in the Program section of TCL. This 
recovery is initiated when the user application program »ends a •essage 
to the HCS with the Common-area header field HCS-TYPE set to 20. Also, 
this program should set the CommoA-area header field HCS-INPUT-ADDR to 
the value it contained in the last completed transaction. This value 
would have been saved as Dreviousty described in the course of nBrmal 
processing. The user application program should then ignore all trans
actions from the MCS until it receives a message with HCS-TYPE set ta 
21. Next, the user application program should send a message to the 
HCS with HCS-TYPE set to 22. This "handshaking" process ensures that 
no extraneous messages are processed Dy the program. fiBal\y, the MCS 
passes all the recovered transactions back to the application program 
and normal transacti~ns can again be sent as they are re:eived. The 
Application Program can determine when recovery is complete by checking 
the MCS-RECOVERY-STATUS field in the Com•on-area header. A value of 
zero indicates that this message is a normal message. 

When more than one program needs que~e restoration concurrently, the 
HCS passes the messages to the programs in the order they were placed on 
the audit file in one pass of the audit file. The MCS makes no atte•~t 
to reoroduce the exact sequence of transactions and/or d~ta base updates 
which occurred during normal processing. 

During queue restoration, the MCS does not perfor• any o~tput message 
analysis. The MC5 passes atl recovered output rece;ved fro• the 
Application Programs to the stations. 

NONSYNCHRONIZED AND SYNCHRONIZED DATA BASE RECOVERY. 
The following discussion assumes a basic knowledge of the B 1800/ 
B 1700 Systems Data Management System II COHS II> Reference Manual, 
form number 1089794. Programs that were declared in the Program section 
of TCL with a OATABASENAHE state•ent fall into one of two categories. 
The first category consists of programs that were declared with the TCL 
statement "RECOVERY = DATABASE.". Tbis is nonsyncnronized data base 
recovery and henceforth shall si•oly be called data base recovery. The 
second category consists of programs that were declared with the TCL 
statement "RECOVERY = SYNCHRONIZED.". This is synchronized data base 
recovery and henceforth shall be called synchronized recovery. 



REMOTE fILE OPENS. 
When a data base or synchronized recovery program o~ens its remote 
file• the first message sent to it has the Common-area htader field MCS
TYPE set to a value of 23. The first three bytes of the message text 
area contain the program number. the next three bytes contain the aulti
copy number. and the next twelve bytes contain the date/time stamp. In 
user application programs using OMS II• this information must be saved 
to place in the restart data set. See figure 9-1 for a recom•ended data 
set definition. and figure 9-2 for a remote file record definition. 

RESTARTAREA RESTART DATA SET C 
GEHCOS-L ITERAL 
GEHCIJS-PGH-NBR 

% 

GEHCOS-MUL TI-NBR 
GEHCOS-DATE-TI"E 
GEHCOS-DATA 

POPULATION = 100; 
% 
RESTARTSET ORDERED SET or RESTARTAREA 

KEY IS C 
GEMCOS-LITERAL• 
GEMCOS-DATE-TIHE• 
GEHCOS-PGH-NBR• 
GEHCOS-HULTI-NBR); 

ALPHA (6); 

NUMBER (3)i 
NUMBER C 3); 
NUMBER C 1~ H 
NUMBER C 9) > 

Figure 9-1. Reco1aended OMS II Restart 
Data Set Definition 



01 GEMCOS•REHOJE-FILE-RECORD. 
05 

05 
05 

GEMCOS-COHMONAREA-HE~OER. 
10 HCS·LSN PIC 9(4). 
10 FILLER PIC 9. 
10 MCS-SEQ-NO PIC 9 c 6). 
10 MCS-NOL-TIH£ PIC 9( 7). 
10 HCS-TEXT-SIZE PIC 9(4). 
10 MCS-TERM-TYPE PIC 9(2). 
10 HCS-HSG-IO PIC XC6). 
10 MCS-INDEX-1 PIC 9(2 ). 
10 MCS-INOEX-Z PIC 9(2). 
10 HCS-FHT-ERR PIC 9(2). 
10 HCS-TYPE PIC 9(2). 
10 MCS-INPUT-ADOR PIC '(9 ). 
10 MCS-RETRY-COUNT PIC 9. 
10 MCS-RECOVERY·STATUS PIC 9. 
10 MCS-OUTPUT-ADOR PIC 9(9). 
lO FILLER PIC 9(2 ). 
10 MCS-USER-AREA PIC X CNU. 
MCS-TEXT PIC XCN2>. 
MCS-TYPE-23-HESSAGE REDEFINES MCS-TEXT. 
10 GEHCOS-HEADER-PGM-NBR PIC 9(3). 
10 GEHCOS-HEAOER-HULTI-NBR PIC 9C3>. 
10 GEHCOS-HEADER-OATE-TIHE PIC 9C12>. 
10 FILLER PIC XCN3>. 

Figure 9-2. Recom•ended Remote File 
Record Oef inition 

(•5) 
(tr6) 

<•7) 

5 Nl is the length of the user portion of the common area header; if 
there is no user portion, then MCS-USER-AREA should not be specified. 

6 N2 is the length of the user's teKt. 

1 N3 is N2 minus 18. 
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Upon receipt of this message. the following COBOL code siould be exec~ted 
in the OMS II user application program: 

MODIFY RESTARTSET AT 
GEMCOS-LITERAL 
GEMCOS-OATE-TIHE = 
GEHCOS-PGH- .. BR 
GEHCOS-MULTI-NBR = 

= "GEHCos• 
GEHCOS-HEADER-DATE-TIME 

= GEMCOS-HEADER-PGH-NBR 
GEMCOS-HEADER-MULTI-NBR 

AND 
AND 
AND 

ON EXCEPTION 
CREATE RESTARTAREA 

MOVE •GE~COS" TO 
MOVE GEMCOS-HEADER-OATE-TIME TO 
MOVE GEMCOS-HEADER•PGM-NBR TO 
HOVE GEHCOS-HEADER-HULTI-NBR TO 
MOVE 0 TO 

GEMCOS-LIJERAL 
GEMCOS-OATE-TIME 
GEHCOS-PGM-NBR 
GEMCOS-MU;..TI-NBR 
GEHCDS-OAf A. 

TRANSACTION PROCESSING. 
A transaction is any message in which the HCS-TYPE is set to the val~e 
zero. A OMS II application program •ust do two things in additio~ to 
processing each input transaction. First. it checks the HCS-INPUT-ADDR 
field of the Common-area header. If the field is zero. the progra• 
should not do any updates to the data base. as this transaction has nmt 
been audited and will• therefore. not be recovered. Second• if the MCS
INPUT-ADDR field is nonzero. it •ust be saved in the restart data set 
<i.e •• •HOVE MCS-INPUT-AODR TO GEMCOS-DATA.">. If HCS-Tf PE is set to 
zero. updates to the restart data set are permitted. 

Output messages are then sent to the HCS accordin~ to the following: 

a. HCS-TYPE shQuld be set tD zero on the last •essage. 

b. MCS-TYPE should be set t~ one on any intermediate transactions. 

A minimum of one output message •ust be sent to the MCS for each 
audited input transaction. 

END-OF-JOl3. 
The user application programs should be prepared for the receipt of a 
message from the HCS with HCS-TYPE set to 24. This message instructs 
the program to close the data base. If the data base close is success
ful• the program should send the HCS a response message having MCS·TYPE 
set to 25. The HCS then sends an End-of-File CEOF> indi:ator. and the 
program should go to End-of-Job <EOJ). If a program abort is detected 
when the data base is closed, the program should send the MCS a 1essage 
with MCS-TYPE set to 20. If an Application Program closes its remote 
file and/or goes to EOJ at any other time. the HCS considers the prDgram 
to be aborted. Application programs may not delete the restart data 
set record before proceeding to E~d-of-Job. 

PROGRAM ABORT. 
When an Application Program associated with a data base aborts Ci.e •• 
closes its remote file before receiving an Ear or is DSej)• the MCS 
marks that program disabled and stops accepting messages from statiDns 
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for any program using that data base. When an operator or th! network 
administrator enables the progra• (using the CLE Network Control Comaand> 
from the Control station or the console, after taking anr corrective 
action, the MCS executes the Restart Program. After the Restart Pr~gram 
sends the "CS the necessary recovery information, the aborted progra• 
is re-executed by the HCS. All transactions not reflected on the data 
base are re-sent to the program they were originally sent to. The ~CS 
then returns to normal processing. 

RECOVERY PROCESSING. 
When a user application program detects a OHS II abort, it should send 
the MCS a message with MCS-TYPE set to 20. The program ahould then ignore 
all messages from the MCS until it receives a message with MCS-TYPE set 
to 21. When a user application program receives a message with MCS-
TYPE set to 21 <whether or not it has sent a type·ZO mes~age), it 
should execute the following coding sequence: 

BEGIN-TRANSACTION NO-AUDIT RESTARTAREA 
ON EXCEPTION 

<exception handling code> • 
ENO-TRANSACTION NO-AUDIT RESTARTAREA 

ON EXCEPTION 
<exception handling code> • 

This code sequence clears the DMS II abort flag prior to the initiation 
of recovery. An ABORT exception at BEGIN TRANSACTION or END 
TRANSACTION, can be ignored; processing does continue. rinally, the 
program should send ·a message to the MCS with MCS-TYPE sat to the value 
2Z. The HCS then sends the progra• the transactions that wer! 
rolled back from the data base. When recovery is finished, the MCS 
begins sending normal transactions as they are received. The 
application program can determine when recovery is complete by checking 
the HCS-RECOYERY-SJATUS field in the common area header. A value of 
zero indicates that this message is a normal message. 

RECOVERY AFTER SYSTEM FAILURE. 
If a HCS terminates abnarmally <i.e., a DS or DP conditi•n arises or 
a HLT KILL was done> or the HCP fails and a Clear/Start is necessary, 
the Hes, when re-executed, executes the Restart Program and checks the 
audit file to determine if any transactions are not reflected in the 
data base. If there are transactions that are not refle:ted in the 
data base, the trancodes• progra• or ~rograms are automatically executed 
by the MCS. All unprocessed transactions are sent to the corresponding 
programs. Mormal processing begins when all recovered messages are sent. 

DATA BASE RECOVERY CNONSYNCHRONIZED>. 
Data base recovery performs a queue restoration on all A~plication Pro
grams in the data base needing recovery. Data base recovery does n>t 
attempt to duplicate the order of updates to the data base or to per
form any output analysis. The only difference between data base 
recovery and queue restoration after the initialization is that data 
base recovery does not allow messages to be entered fro• stations for 
any program using the data base u~til all programs using the data base 
have finished recovery. 

9-1 



SYNCHRONIZED RECOVERY. 
This form of recovery was defined earlier in this section under Types of 
Recovery. OMS II rolls back a data base in ti•e to remove logical data 
base updates that were partially completed at failure tiae. <A 
single logical update transaction nmr•ally results in multiple data 
base updates). During recovery, the MCS perfor•s an audit trail analy
sis relative to the rolled-back data base state• so that input trans
actions which were removed from the data base are •recycled" for 
application processing. Input transactions which have been successfully 
audited by the HCS prior to failure, but which have not ret reached the 
point where they are passed to an application program for processing 
are requeued. Transactions falling into the •recycle• category 
can be reprocessed so that the identical update sequence to the data 
base is maintained. 

The HCS does not just hand to each program its particular transactions 
in the same sequence that the program received them prior to failure. 
Rather, the MCS attacks the more complex problem of re-eitablishing the 
exact sequence of events that occurred on the data base. This recovery 
technique considers the fact that some variable number of independent 
program executions could be receiving transactions concurrently, and 
thus, each transaction could result in multiple concurre~t updates to 
the data base. This feature beco•es extremely important when multiple 
transactions which result in access to common data are asynchronBuslr 
flowing through the system at the same time. Synchronized recovery 
allows failures to occur without Application Programs and ter•inal 
operators needing to have any kn~~ledge of them. At the same ti•e1 
data bases can be maintained which are in total agreement with any 
messages delivered to the network prior to the ti1e of failur!. Addition
ally, an analysis of input transactions recycled due to a data base 
rollback is performed by the HCS on application-generated output to 
eli•inate duplicate transmissions. To accomplish this, the HCS directs 
the Network Controller to return a "good results• reply when a primary 
output message is received at the station. 

The MCS ensures that a successful, totally synchronized recoverr has 
occured. Yet, under certain circumstances, the HCS may lose output 
messages or send duplicate output messages to stations. Extraneous u~
dates to the data base, the most critical cases, do not occur. If 
output messages are lost, the HCS n•tif ies the terminal operator of the 
extent of that loss. If duplicate o~tput messages are sent, the HCS 
infor•s the terminal operator that a list of possible duplicate messages 
follows. After sending these messages, the HCS informs the terminal 
operator that the possibly duplicate messages are finished. In both 
cases, the number cf messages lost or duplicated is usually quite small. 
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RECOVERY-RELATED CON~ENTIONS. 
The conventions which must be followed by the user to ensure a synch
ronized recovery are detailed in the following paragraphs. 

CONVENTIO~S FOR A "RECOVERY = SYNCHRONIZED" SPECIFICATION. 

a. A User Program must claim transaction-related resources prior 
to updating any of them. Thus, all necessary data management 
records should be locked before entering the transaction state. 
In many situations, this might entail merely lo:king a parti
cular node within a data hierarchy. 

b. A User Program must not unlock any transaction resources until 
the transaction is comolete. Th~s, the OMS II ENO-TRANSACTION 
can be allowed to unlock data management records. 

c. ~ User Program must send messages to stations a:cording to the 
following protocol: 

1> "Secondary outputs" are sent first. Tnese are outputs 
which are passed to the HCS with the HCS-TYPE field ~f the 
Common-area header set to 1. the value 1 signifies to the 
HCS that the User Pragram is not done with the current 
transaction and wishes to send more output. 

2> The last output generated during normal pro:essing by a 
User Program as a result of receivin) a given input trans
action is termed the "primary output". The primary output 
of a transaction is a message sent by the User Program 
with a value of 0 in the HCS-TYPE field of the Com•on-area 
header. The value 0 signifies to the HCS that the User 
Program is finished Mith the current transa:tion. The ~CS 
assigns the Oata Base Sequence Number CDBSNl at this time. 
The pri•ary output may be delivered to a station other 
than the originating station. or it may have a text length 
of zero. In the latter case, no output mes>age is deliv
ered to the station and the MCS audits an output message of 
zero length. 

d. A User Program must cause the OMS II restart information to 
be forwarded to the OHS II a~dit trail when leaving trans
action state. as opposed to when entering transaction state. 
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The proper sequence ~f events for a User Progra• which has synchronized 
recovery is outlined in the follo~ing basic logic flow exa•pla. 
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INITIALIZE. 
OPEN DATABASE. 
READ MCSQUEUE AT ENO STOP RUN. 
IF MCS-TYPE NOT = 21 STOP RUN. 

= "GEMCOS" A ND 
MODIFY RESTARTSET AT 

GEHCOS-LITERAL 
GEHCOS-OATE-TIHE = 
GEHCOS-PGH-NBR 
GEMCOS-HULTI-NBR = 

GEMCDS-HEADER-DATE-TIHE ANO 
= GEHCOS-HEADER-PGH-NBR AND 

GEHCDS-HEADER-MULTI-NBR 
ON EXCEPTION 

CREATE RESTARTAREA 
MOVE "GEHCDS" 
HOYE GEMCOS-HEADER-OATE-TIHE 
HOVE GEHCOS-HEAOER•PGH•NBR 
HOVE GEMCOS-HEADER-HULTI-NBR 
MOVE 0 

TO GEHCDS-LifERAL 
TO GEHCDS·OATE-TIHE 
TO GEHCOS·PG~-NBR 
TO GEHCOS-HULTI-NRR 
TO GEHCOS-DATA. 

PERFORM PROCESS THRU 
STOP RUN. 

PROCESS-EXIT UNTIL EOF = t. 

PROCESS. 
READ MCSQUEUE AT END HOVE 1 TO EOF 

GO TO PROCESS-EXIT. 
IF HCS-T YPE = 24 

<SEND "TYPE 25" MESSAGE> 
GO ro PROCESS-EXIT. 

IF HCS-TYPE = 21 
<PROCESS & SENO "TYPE 22" MESSAGE> 
GO ra PROCESS-EXIT. 

<LOCK DATA SASE RECORDS TO BE UPDATED> 
BEGIN-TRANSACTION NO-AUDIT RESTARTAREA. 

<HOVE RESTART INFORMATION TO RESTART AREA> 
* 
* 
* 

<UPDATE DATA BASE> 
<SEND SECONDARY OUTPUTS> 

END-TRANSACTION AUDIT RESTARTAREA. 
<SEND PRIMARY OUTPUT> 

PROCESS-EXIT. 
EXIT. 



RESTART PROGRAM. 
Every system of programs Cdata base) that has synchronized recovery 
must have a Restart Program defined. The Restart Program is defined 
in the Program section of TCL like other User Programs with the 
following special syntax: 

RESTARTPROGRAH = TRUE. 

Only one Restart Program may be defined for a system. 

When OMS II rolls back a data base, the Restart Program is ex!cgted 
by the HCS as the first step in its synchronized recowery mechanism. 
The Restart Program retrieves all the data base restart Jata of Appli• 
cation Programs that will be involved in the recovery mechanism. sorts 
it, and passes it to the HCS. The Restart Program then goes to EDJ. 
The MCS also executes the Restart Program if the previous run of the 
MCS terminated abnormally. 

GEHCOS supplies a documented COBOL so~rce file of a sa•ple Restart 
Program on the 4.00 release tape ~hich is to be used witl DHS II. This 
sample demonstrates the proper passes of control from the Restart Program 
to the Hes, as well as the logic flow within the pr~gram. This sam,le 
source can be patched by the user to replace the naming conventions of 
the restart data set used by GEHCOS ~ith the user's data names. This 
sample source also contains documentation on the values of the CommJn
area header field HCS-TYPE. The anly req~ired change to this source is 
the data base name. and possibly the remote file name. ~therwise, this 
source can be compiled and integrated into the system. 

RECOVERY CYCLE. 
The GEMCOS recovery cycle can be initiated in any of the followi"g 
ways: 

a. By the Network Control Command REC. 

b. When a user program passes the abort indicator oack to the 
MCS Ca message with MCS-TYPE set to 20>. 

c. When the MCS is restarted after it has abn~rmally terminated 
or after the operating system has abnormally terminated. 

d. When an Application Program ~sing recovery abnormally termi
nates Cwith the CLE Network Command>. 

In the first three cases, recovery is initiated automati:ally when the 
situation is reco~nized by the HCS. In the fourth case, recovery is 
indicated after the aborted program is cleared by the oparator. 
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Any transaction which is recycled to a User Program d~ring recovery 
is flagged with HCS-RECO¥ERY-STATUS of the Common-area set to one of the 
following values: 

a. VALUE 0 The system is not in recovery mode. 

b. VALUE 1 - The system is in recovery mode caused by a~ 
Application Program abort. 

c. VALUE 2 The system is oerforming an archival recovery. 

d. VALUE 3 The system is in recovery mode caused by a Clear/ 
Start or an abnormal termination of the MCS. 

In addition, a transaction which causes a User Program to abnormally 
terminate is resubmitted with the Com•on-area header field "CS-RETRY
COUNT incre•ented by one. The MCS always re-submits an aborted trans
action. The User Program must decide how to process the transaction. 

Figure 9-3 shows the sequence of events at a Control station during 
recovery after a User Program has abnormally terminated. Hessages 
prefixed by Cu> are messages that were entered at the station by the 
user. Messages prefixed by Cs> are messages that were sent by the MCS 
to the station. Any other station that attempted to input transactions 
during recovery Cand was ignored> is informed that recovery is finished. 
A station that is idle during rec~very i5 not informed that recovery is 
done. 
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Cu> TRNl <data> 

Cs) **ERROR 435 126 : UNEXPECTED CLOSE FROM PGH - <nnn> 

Cs> ?? 127 TO INITIATE RECOVERY, CLEAR PGM - <nnn> 

Cu> •CLE <nnn> 

Cs> so~s 

Cs> ?? 108 : BEGIN RECOVERY OF DATABASE - <amm> 

Cs) ?? 109 : ENO RECOVERY Of DATABASE - <m•a> 

figure 9-3. User Program Abnormal 
Termination Recovery 

Cycle 



ARCHIVAL RECOVERY. 
It might become necessary to reconstr~ct the sequence of events perfor•ed 
upon the data base as initiated by the data communications network over 
a period of •any days. Conditions necessitating such action •ight arise 
if OMS II reconstruction fails or ~f a program bug contaminat!s the data 
base. The archival recovery mechanism is the means by which this recon
struction of events is acco•plished. 

Archival recovery uses the HCS-created audit files fro• the original 
processing of transactions. To i~itiate archival recovery, the MCS 
is executed with switch 1 set to 1 <SWl = 1>. After initialization• 
the HCS displays the following •essages on the display consol!: 

a. ?? 110 : GEMCOS ARCHIVAL RECOVERY 
b. ?? 111 : ENTER ARCHIVAL SPECIFICATIONS 

The following controlling information must be supplied tbrough the 
display console. 

a. The na•e of the data base to be recovered. 

b. The list of all programs in the data base that are to be 
recovered or. if all progra•s are to be recovered, then the 
word "ALL". 

This information must be supplied in free format according to the 
following syntax: 

<archival recovery request> 

<data base specifications> 

<program list> 

····-

····-

····-

RECOVER DATABASE 
<data base specifications> 

<data base name> 
<program list> 

<program na•e> ' 
<program name> , <program list> I 
ALL 

Before initiating the archival recovery mechanism, the operator 1ust 
insure that the data base on disk reflects a known "good• state. The 
MCS may require previously dumped audit files which also need to be 
loaded by the operatDr. If they are not present• the HCS prompts the 
operator to load the necessary files. The archival recovery mechanism 
recovers only one data base per archival run. If more than one data 
base needs to be recovered• saparate archival runs are necessary. 

During archival recovery, no messages generated by Appli:ation ?rograms 
are released to the stations and no input is allowed from any ~tation. 
When archival recovery is finished, the MCS goes to End-Of-Job. All 
messages from the HCS during archival recovery are sent to tha display 
console. If one or more programs are disabled at the time of archival 
recovery, they are automatically enabled before archival recovery begins. 
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figure 9-4 shows a typical sequence of events and console traffic for 
an HCS archival recovery run. Messages prefixed by a Cu> are generated 
by the operator. and messages prefixed by an Cs> are generated by either 
the HCS or the HCP. When the archival recovery process is finished• 
the data base is recovered and the MCS can then be re-executed in •normal• 
mode to restart on-Line processing. 

<u> EX GEMCOS/Mcs; SWl = 1 

Cs> GEHCOS/MCS = 1234 BOJ. 

Cs> % GEMCOS/HCS . ?? 110 . GE~COS ARCHIVAL RECOVERY . . 
Cs> % GEHCOS/HCS . ?? 111 : ENTER ARCHIVAL SPECIF ICI\ TI ONS . 
Cu> 1234AX RECOVER DATABASE TESTDB ALL 

Cs> % GEMCOS/HCS . ?? 115 . BEGIN ARCHIVAL RECOVERY . . 
Cs> % 6EMCOS/HCS . ?? 108 . BEGIN RE CO YE RY or DATABlSE - <nnrt> . . 
<s> % GEHCOS/HCS . ?? 109 . ENO RECOVERY Of DATABASC: - <nnn> . . 
Cs> % GEHCOS/HCS . ?? 116 . ENO ARCHIVAL RECOVERY . . 
Cs> GEHCOS/MCS = 1234 EOJ. 

figure 9-4. MCS - Archival Recovery Cycle 
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.C!UtCL.U~UH.iJ!. 
Many different types of HCS-TYPE 1essages are passed to and fro• the 
MCS during the recovery cycle. The following brief table provides the 
user with a quickP easy reference. 

MCS-TYPE Written 
Value by 

15 MCS 

17 Restart 
Program 

18 Restart 
Pro gr a• 

20 User 
Pro gr a• 

21 HCS 

22 User 
Program 

23 MCS 

24 

25 

HCS 

User 
Pro gr a• 

Table 9-1 

Recovery Control Messages 

Definition and Usage 

Sent by HCS to Restart Progra• requesting 
restart data be retrieved 

Sent by Restart Progra1 to HCS. Contains 
restart data information for all progra•s in 
the data base 

Sent by Restart Progra• to NCS whenever a 
fatal error is encountered 

Sent to MCS by Application Program whenever 
program encounters a OMS II program abort 

Sent to Application Program by HCS infor•ing 
program that recovery is about to be initiated 

Sent to MCS by Apolication Program in response 
to type 21 message 

Sent to Apolication Program by HCS at FILE 
OPEN. Contains pertinent restart data 
information. 

Sent to Application Program by HCS instructing 
progra1 to close the data base 

Sent to MCS by Application Program in response 
to tyoe-21 message 
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Burroughs has accepted responsibility for playing the •ajor role in 
effectively recovering from system failures and in maintaining data 
base and network integrity in the process. GEHCOS provi~es a wide 
range of recovery capabilities, freeing the user from re:overy co~cerns 
to the •aximum extent possible. The high-level flexibility offered ~Y 
the system allows the user to analyze application requirements and then 
select the recovery options best suited to meet specific data 
processing needs. 
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SECTION 10 

STATION TYPES 

iI~EBALs 
B 1800/B 1700 GEMCOS provides interface to four different types of 
stations: AP300, HT&QO, Ro~teheader, and standard. This attribute 
is specified in a STATION statemeRt within the STATION section of the 
TCL. Depending on the type declared, other parameters may also be 
required. 
at the time of the failure may co~verse with programs that are n•t 
required in the recovery process. Once the recovery pro:ess is complete• 
all stations and programs are free to converse. 
The AP300 is a free-standing matrix ~rinter capable of o~erating with 
the data communications interface of a host syste•· B lDOO GEMCDS 
provides the interface for on-Line 01erations between the AP300 and 
application progra~s. 

The AP300 has various options which may be programmatically loaded 
into the printer from a host program. The AP300 has the capacity 
to send various status conditions to the computer. B !ODO GEHCOS 
intercepts the status condition messages and displays them at the 
network controller station. Optionally, as specified by the user. 
GEHCOS forwards the status message to the progra• to ~hich the 
AP300 is attached. <This capability only exists if the AP300 is 
attached to an assignment progra•.> 

MT600. 
The •odular terminal, <sometimes called the soft terminal>• is a 
sophisticated forms processing system. When a form is created on the 
terminal• a program is also created to direct the proces>ing of the 
form. After processing• the form is stored either in a file at the 
ter•inal or in the host processor. If the form is store~ in the host 
processor, it is loaded down-line at a later time. By Uier specification• 
the program directs either some or all data fields of the for• to the 
host processor. Similarly, the form receives either some or all data 
fields. In addition to the me•orr allocated for the fora and the pro
grams, an additional memory area is available for direct com•unication 
with the host processor. This area is referred to as the command 
message area. 

To sort out this complex array of com•unications possibilities. special 
headers have been designed to precede messages and indicate the nature 
of the text being sent. With the exception of co•mand message area 
(C/M Area> messages, all messages from the modular terminal have these 
headers• and alt messages to the terminal are preceded br them. 
furthermore, all messages other than continued C/M area and for•s 
messages must be followed by a special trailer. 

The GEMCOS interface to the modular terminal does n~t in:lude for•at
ting the input or output of the terminal. The interface capability 
serves to do the following: 

a. Determine the type of message that was input from the terminal. 
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b. Extract the trailer and header fro• the input •1ssag1. 

c. Determine the type of •essage to be output to tbe ter•inal. 

d. Add the trailer and header <extracted fro• the input message> 
to the output •essage. 

A one-character field in the co••on area header serves tD identify all 
message types• directed to or originating from application programs. 

PROCESSING INPUT FROM THE HTS. 
The GEHCOS syste• examines all •essages from the HTS and determines 
whether a header is present in each. When no header is present• a zero 
is placed in the message type field of the com•on area header. Zer~ 
indicates the message is from the common area. When the header is 
present• the message type is taken from the header and placed in the 
message type field. The header and trailer are then re•oved fro• the 
•essage text. Auditing, routing and other types of processing proceed 
nor mat l y. 

PROCESSING OUTPUT TO THE HTS. 
The GEMCOS system constructs the header for the response to the MTS ~y 
employing the message type that was received fro• the HTS in the 
com•on area header. Before the GEHCOS system constructs headars for 
return messages. it validates the message type. GEMCDS discards any 
•essage, having an invalid header identification, and sends an error 
message to the control station. When the •essage type is zero CO) in 
the •essage from the HTS. no header or trailer is sent with the •essage 
returned to the HTS. Otherwise. the header and trailer are created and 
sent with the HTS. 

MODULAR TERMINAL SYSTEM MESSAGE TYPES. 
The following list provides the valid message types that are in the 
co1111on area header of •essages, passed between programs and the GEMCmS 
system. 

0 = Send or receive to command message area 

2 = Send or receive total for 11 definition 

-2 = Send or receive first buffer of total form definition 

3 = Send or receive condensed form 

-3 = Send or receive first buffer of condensed fora 

4 = Send or receive all data fields 

6 = Send or receive selected data fields 

7 = Recovery point message 

8 = Last continuation buffer Cfor•s onlr>. 

-8 = Intermediate continuatio~ buffer Cforas onlr>• 
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SECTION tl 

CONVERSATIONAL FEATURE 

yfttfBAL£ 
The conversational feature is a unique method of communication between 
a participating program and a ter1inal. Conversations involve three 
system elements: the station, the program, and the MCS. Participating 
program aessages typically consist of the GEHCOS header and message 
text. In conversational messages~ conversation text is embedded 
between the header and the •essage. Conversation text is only u~dated 
by the program. When a program sends a message• the MCS removes the 
conversation text from the message and stores it in the :onversation 
area of memory. As new text is returned from the station, the MCS 
returns the conversation text to the message before delivering it to 
the program. 

Through this procedure, the program is relieved from declaring tables 
or allocating me•ory for the conversation text; instead, these tasks 
are assumed by the MCS. The HCS allocates a conversation table. Each 
conversation area is an element of the table. The HCS allocates the 
conversation table according to the maxiaum number allowed in the 
system simultaneously. Areas are only used and brought into aemory as 
required. 

Stations may only converse with one program at a ti•e· Conversely. 
programs may communicate with several stations si•ultaneously. Normatl1, 
program •essages can still be sent to a station that is :onversing 
with a program. Each conversatio~ is assigned one conversat;on area. 
There may be many conversational ~rograms and conversational stations 
in the TCL. The MCS needs to maintain only one copy of the conversation 
table. This process eliminates duplicate information and reduces 
memory usage. 

llL~~llU"ll~h 
To create the conversational cap~bility, three statements are used: 
CONVERSATIONLIMIT statement• CONVERSATIONSIZE statement, and 
CONVERSATIONAL state•ent. 

CONVERSATIONLIMIT STATEMENT. 
This statement deter•ines the •aximu• number of stations that •ay 
converse concurrently. The statement is entered in the ~LOBAL 
section. Any conversation initiated which exceeds the limit established 
with this statement causes an errDr. The initial messag! of the 
conversation which caused the error is not sent to the iatended 
destination; instead, it is returned to the program with an error 
status in the message header. The program may either perio~icalty 
atte•Pt to send the initial conversation message until a conv1rsation 
area is available Ci.e., until aA~ther conversation has been ter1inated) 
or, it may send a message notifying t~e station operator of the 
temporary shutout. 
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CONYERSATIONSIZE STATEMENT. 
The conversation size varies a•ong programs. The size is established 
for each, using this statement. When several programs have conversa
tional capabilities, the largest conversation size among the• is 
applied as the conversation size for all conversation areas. 

The conversation area allocated Dy the HCS may be much larger than the 
conversation sizes specified for certain programs. Howewer1 the MCS 
only provides the number of bytes required by each orogram. Areas •ust 
be allocated at the start of running a progra•i they cannot be allocated 
as required. After~ard, the areas •ay be used and assigned ad required. 

NOTE 
The message size declared must be 
large enough for conversation mes
sa~es. Conversation messages con
sist of a header, conversation text• 
and message text. The HAXJEXTSIZE 
statement is used to establish the 
message size. 

CONVERSATIONAL STATEMENT. 
This statement is used to assign the conversational capa~ilitr to 
stations. It is assi~ned to a station being defined by assigniDg the 
value TRUE to the statementi assigning the value FALSE excludes a 
station from the conversational capa~ility. If a progra• atteapts to 
communicate with a nonconversational station, an error o:curs. (for 
further information about this state•ent, refer to the SfATION section 
of this publication.> 

All three state•ents, just described in this section, are declared in 
the TCL as follows: 
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a. for the GLOBAL section (optional>: 

CONVERSATIONLIMIT = <nn>. 
Cnn represents a two-digit nu•ber> 

b. for the PROGRAM section: 

1> CONVERSATIONSIZE = <nnn>. 
Cnnn represents a three-digit nuaber> 

Z> I~TERf~CE = PARTICIPATION. 

3> AUDITOUTPUT = TRUE. 
(this attribute •ust be declared for recovery of 
conversations> 

c. For the STATION section (optional>: 

CONVERSATIONAL = TRUE. 
CTRUE is the default value> 



fBU~EllllBf S_~~IL.kDNifR~AilllN!L_fRO&RAM~£ 
It is the task of all conversatio~al programs to indicate the beginning 
and the end of a conversation. They also include the conversation text 
in the message. Two fields have ~een added to the message header which 
enable the program to perfor• these tasks: the CONVERSATIONBOJEOJ 
field and the CONYERSATIONSTATUS field. 

Once a program receives a message. the value of the CDNYERSATIONSTAT~S 
field indicates whether the path is clear for the message• a conversa
tion is in progress at the statio~. or the message bas caused an error. 
A definition for each value follows: 

0 - Path is clear; either no conversation is in progress. 
or the station is nonconversational. 

1 - Conversation is in progress at the station. The value 
of the CQNVERSATIONBOJ£0J field indicates whether another 
program is conversing with the station. 

2 - Error. The maximum nu•ber permitted for simultaneous 
conversations has been exceeded. The last program massage 
is returned <without the audit> to the program. 

3 - Error. Program attempts to initiate a conversation with a 
nonconversational station. The message is returned to the 
program. 

4 - Error. Program attempts to converse with a station which 
is currently conversing with another program. fhe message 
is returned to the program. in error. 

5 - Error. A nonconversational program initiates a conversati3n. 
The message is returned to the program. 

The program designates the appro~riate value for the CON#ERSATIONBOJEOJ 
field in the message header. This field has one of two talues in mes
sages directed to a station. Definitions for both valuei follow: 

0 - No conversation in progress. HCS expects messa9e text 
immediately after the meisage header. 

1 - Conversation is in progress. Conversation text follows the 
header and precedes the out~ut text. It is stored in the 
conversation area. However. if the program is being audited. 
both the conversation text and output text are audited. 
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In messages directed to a progra• (i.e.- from a station>• the 
CONV£RSATIONBOJEOJ field has two possible values. Definitions for both 
follow: 

O - Unoccupied. This indicates the station is awailable for 
conversatiom. 

1 - Occupied. The program that is c~rrently conwersing with the 
station receives this value in each conversation message 
from the station. 

A recom•ended remote file record and working storage definition is 
presented in figure 11-t. 
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RECOMMENDED REMOTE FILE RECORD 
A~il-~OBKlN&_~!DR!~L-U~Ellil!lllN 

01 REMOTE-FILE-RECORD. 
05 COMMON-HEADER. 

10 
10 HCS-LSN-NBR 

• 

10 MCS-OUTPUT-ADOR 
10 HCS-CONVERSATION-STATUS 
10 MCS-CONVERSATION-BOJEOJ 

05 MCS-USER-AREA 
05 TEXT-AREA 
05 TEXT-WITH-CONY REDEFINES TEXT-AREA. 

10 CONVERSATION-TEXT 
10 REGULAR-TEXT 

WORKING-STORAGE SECTION. 
01 HS-INPUT 

• 
• 

PIC 9. 
PIC 9(3). 

PIC 9( 9). 
PIC 9. 
PIC 9. 
PIC XC Nl >. 
PIC XCN2>. 

PIC XC N.3>. 
PIC XC Nit>. 

PIC XCN4). 

( •8) 
(•9) 

{•10) 
(•11} 

(•11) 

01 WS-OUTPUT PIC XCN5>. C•lZ> 

• 
• 

01 WS-CONVERSATION-AREA PIC XCN3). (•10) 
• 
• 

figure 11-1. Raconnended aemote Fite Record 
and W3rking Storage Definition 

8 NI represents the length of the user portion of the common area header. 
If there is no user portion, the HCS-USER-AREA should not be given. 

9 N2 represents the length of the user text. 

10 N3 represents the length of the user's conversation text. 

11 N4 represents N2 minus N3. 
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The proper sequence of events for a user program with conversational 
capabilities is outlined in the following basic-logic-flow example. 
CSee figure 11-1 for remote file record and worki~g storage 
definitions.> 

f A~~21~1 

PROCESS. 
READ HCSQUEUE AT END HOVE 1 TO £Of 

GO TO PROCESS-EXIT. 
IF MCS-TYPE = 24. 

<SEND "TYPE 25• MESSAGE> 
GO TO PROCESS-EXIT. 

IF HCS-TYPE = 21 
<PROCESS & SEND "TYPE 22• MESSAGE> 
GO TO PROCESS-EXIT. 

IF MCS-CONVERSATION-STATUS > 1 
<PROCESS CONVERSATION ERROR> 
GO TO PROCESS-EXIT. 

IF HCS-CONVERSATION-STATUS = 0 OR 
CMCS-CONVERSATION-SJATUS = 1 and 
HCS-CONVERSATION-EOJEOJ = 0) 

* NO CONVERSATION TEXT IN MESSAGE 
HOVE TEXT-AREA TO WS-INPUT 

* 

11-6 

ELSE 
CONVERSATION TEXT IN MESSAGE 
HOYE CONVERSATION-TEXT JO NS-CONVERSATION-AREA 
MOVE REGULAR-TEXT TO WS-INPUT. 

<START PROCESS> 
• 
• 
• 

If HCS-CONVERSATION-BOJEOJ = 0 and 
MCS-CONVERSATION-STATUS = 1 
<NO CONVERSATION ALLOWED> 

MOVE HS-OUTPUT TO TEXT-AREA 
<OR BUILD OUTPUT IN TEXT-AREA> 

ELSE 
<HAY INITIATE OR CONTINUE CONVERSATION> 
<TO BEGIN OR CONTINUE CONVERSATION:> 

HOVE WS-CONYERSATION-AREA TO CONVERSATION-TEXT 
MOVE WS-OUTPUT TO REGULAR-TEXT 

<OR BUILD OUTPUT DIRECTLY IN TEXT-AREA> 
HOVE 1 TO HCS-CONVERSATION-BOJEOJ 

<NO CONVERSATION OR TO END A CONVERSATION> 
HOVE HS-OUTPUT TO TEXT-AREA 
MOYE 0 TO HCS-CONVERSATION-BOJEOJ. 

<SEND OUTPUT> 

PROCESS-EXIT. 
EXIT. 



To avoid reducing recovery efficiency, programs •ust ter•inat! co•
pleted conversations, particularly at stations tbat continually 
receive nonconversational Messages. 

RECOVERY OF CONVERSATIONAL PROGRAMS. 
The AUDITOUTPUT statement of a co~versational pro~ram must be 
declared with the value TRUE in the program section in order to 
recover conversation text after a syste• failure. Conversation text 
is recovered through audited output Messages. 

Any conversations which are in progress when a system failure occurs 
are recovered. New conversations are temporarily excluded from parti
cipating stations until the recovery process is clmplete. However, 
nonconversational messages are permitted at all stations and programs 
while the system is being recovered. Stations that are not conversing 
at the time of the failure may converse with programs that ar! Aot 
required in the recovery process. Once the recovery pro:ess is com
plete, all stations and progra•s are free to converse. 

~YH!Aar~ 
The conversational feature provides vario~s benefits. The number of 
file accesses are reduced by storing data that is repeatedly used by 
programs. Conversation areas are bro~ght into me•ory as required. 
The number of copies of a program does not affect the area size 
allocated. Also, stations conversing with programs are only assigned 
one conversation area. These imp>sed limitations eliminate duplication 
of information and reduc~ the space required to store station infor
mation for a program. finally, access to certain transa:tions and 
programs can be controlled by restricting the number of itations that 
are assigned the conversational capaDility. 
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APPENDIX A 

SUMMARY or f CL SYNTAX 

if HE.BAL£ 
This appendix describes the TCL syntax using •railroad track• diagraas. 
It is provided as an alternative to the Bachus-Naur form used to 
describe the TCL syntax in section 3. The following rules apply to the 
syntax diagra•s= 

a. Any path traced along the forward direction of the arrows 
produces syntactically valid TCL source code. 

b. Any •bridge• over a digit may be traversed a maximu• 
number of times specified by the digit. If the digit is 
followed by an asterisk C•>• the path must be crossed 
at least once. 

c. Upper-case letters in the syntax diagrams indicate k!y 
words which are literally in the statement. 

d. The <darkened square> indicates the end of a TCL 
source file. 

e. Lower-case letters. words and phrases enclosed 'ithin 
angle brackets C< and >l are either references to an 
intermediate diagram or syntactic variables. which 
represent information to be supplied by the user. 

f. The <undarkened square> indicates the end of an 
intermediate diagram. 

g. A <file-ID> is a B 1800/B 1700 file identifier. Ref!r 
to B 1800/B 1700 Systems Software Operational G~ide. 
form 10&6731. 

h. A <remote file-IO> is a 10-character identifier defined 
in the fILE section of NDL. 

i. A <station name identifier> is a 10-character identifier 
defined in the STATION section of NDL. 

j. All other TCL identifiers may contain alphanumeric 
characters. Identifiers have no intrinsic meaning. 
They are used to name access codes. programs• trancodes• 
messages. formats and functions. The <access code 
identifiers> and <message identifiers> may not exceed 
6 characters. <Trancode identifiers> may not exceed 
10 characters. <Program name identifiers>, <format 
identifiers> and <function identifiers> should not 
exceed 30 characters. 

k. A <string> is any number of characters enclosed within 
quotes. A <string> must begin and end on the same 
TCL source record. 
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APPENDIX A Ccont> 

t. An <external string> or an <internal string> is a 
<string> of 6 characters or less. 

m. An <EBCDIC unit string> is a <string> with exactly 
one character. 

n. A character is A thru z, 0 thru 9, or any valid special 
character. A character is not enclosed within quotes. 

o. An integer is a string of digits CO thru 9). 

p. For a definition of a <UPL DECLARATION statement>, 
<UPL DEFINE statement>• <UPL FILE state•ent>, <UPL 
DYNAMIC DECLARATION statement> or <UPL PROCEDURE 
statement>, refer to the UPL Reference Manudl, 
form 1067170. 

figures A-1 thru A-20 depict the TCl syntax using •railroad track• 
diagrams. 

A•Z 



:311' • ~ 

LIST 

GENERATE-~ 

REGENERAT 

COMPILE 

L: < GLOBAL section > ___. <DEFINITION section> 

FigJre A-1. Syntax of <HC5TCL 
deck description> 

=1 
... 

:a-
-g 
"O 
r'l'I 
z 
0 .... 
>< 
> 
,... 
n 
Q 
:I ,.. 
..... 



APPENDIX A (cont> 

---c--G-L_O_B_A_L_; _____________ .... ____ ~---C-H_A_N_G_E_R_E_O_E ___________ -r-___ T_R_U_E _ _j~:~:~:-.-_j---.. o 
OATADUMP l_., FALSE 

U STS ..... 
~ -

OAOCAST MESSAGE BR 

MESSAGE RE 

PROGRAM BO 

MONITORTR 

STATUSREPO 

SYSTEM HAL 

SIMULATION 

MONITORTR 

CALL 

JEOJ 

ACE 

RTS 

T 

ACE ON 

...... 

..... 
_ .. 

..... 

...... 
_ .. 
~ 

_.. 

-J1'i-COMPILEOPTIONS-------··-- <string>·--'"" 

OBJECTCODEFILENAME =:=JD" ··-«-<file-ID> 

SOURCECOOEF I LE NAME 

AUOITFILEPACKID -----,jr-i ... ~ 

RECALL'f'ROGRAM ----..JJ 
NTRIES NAMESTACKE 

VALUESTACKB 

AUOITPAGESIZ 

MAXTEXTSIZE 

MAXRUNNING 

OUEUEDEPTH 

QUEUEBUFFER 

AUOITRECORO 

CHECKPOINTIN 

CONVERSATIO 

ITS 

E 

s 
SIZE 

TERVAL 

NLIMIT 

~ 

....... 

...... 

~ 

Jo 

...... 

NCCOKRESPONSE t .. ·,. ---<ctiaracter > 

SIGNALCHARACTER------

E' -QUEUENAME .. --11-<remote fi!e-10 > 

CONTROLSTATIONS "' -<station name> 
identifier 

1 <FORMAT ANO FUNCTION sTatement>---------

Figure A-2. Syntax Gf <GLOBAL section> 



• I 
V1 

____.BEGIN ---11•• <ACCESS CONTROL statement> ---t~•<PROGRAM section> ----.a~~~ 

51.-5--1~~ <STATION section> ---~ .. <DEVICE section> --~~ .. < MESS CODE section>__.. END l.J~o 

figure A-3. Syntax of <OEFINITIO~ section> 

L ACCESSCONTRQL, l "' ACCESSKEY --+ <acoess code identifi" > ALL ...==:=;-t • 
......_.--..-,• <tran:ode> ~ 

identifier t 

Figure A-4. Syntax of <AC:Ess 
CONT~OL statement> 

<program name >j 
identifier 

"" n 
0 
:;, 
l'f .... 



Identifier 
.,_ASSIGNMENT 

UTILITY 

..... usEn---

figure A-5. 

TITLE- • - <me-ID>--------------------

1----TRANCODE-.... L < tranco~e > -·----------.~--
ldentll1er -Y--

RESIDENCE_.. • -.---- DISK <=] 
L...conE 

L.,. (<Integer> <lnteqer >) 

EXECUTE-• ·i:ONOEMAND 

BOJ---~ 

MANUAL 

COMMONSIZE-----.--- • - <integnr >---------

MAXCOPIES -----. 

--tn-- MAX ASSIGNERS 

-11\...-..coNVERSATIONSIZE 

---.fi\- OPENMESSAGE----.--- • ....... TRUE 

1 ATTACltMESSAGE l_.,. FALSE 

-'I\-OETT ACHMESSAGE 

1 AUDIT ASSIGNMENT 

1 -AUDITOUTPUT----.-i 

---f'i\--- RESTARTPROGRAM 

INTERFACE-------· tMCS 

PARTIClrATION __ __,,... 

NONPARTIClrATION 

--fi\-- RECOVERY _____ __,.,. • 1 SYNCHRONIZED 

DATABASE-----+~ 

QUEUE RESTORATION 

NONE------.., 

-fl\- DATABASENAME~--~ • -L <ldentlfle•r >----~---""1 

AUOITTRANS/\CTIONS ~ • 

.------· .... 
,.. < trancode Identifier> _ _Lr-_ __,.., 
ALL--------' 

Syntax of <PRDGRAM section> 



> • .... 

STATION __., <station name> 
identifier 

SIGNON == ...... TRUE J 
l. FALSE 

SCREENSIZE J• ==--+<integer> 

TRANCODEPOSITION 

VALIDACCESSKEYS _... = ~ ~L-L---. 

Lt. <access code> 
identifier 

Figure A-6. Syntax of <STATION section> 

DEVICE •<device name>•: -a.. STALIST= J:~tati;n ::;i.. • 
identifier 

FORMATSIN: 

• 

FORMATSOUT: <format>__.. = Cs:ag~ ~ 
identifier identifier 

figure A-7. Syntax of <DEVICE section> ,... 
n 
0 
:I ,... .... 



STATIC DECLARATIONS: <UPL DECLARATION statement 

<UPL DEFINE statement> 
KUPL FILE statement> 

ENDSOURCECOOE. ___! 

DYNAMIC DEC~ARATfONS:,<UPL DYNAMIC DECl A.RATIONS statement>!. ENDSOURCECODE. 

PROCEDURE AUDIT _ .. 
J --

: •<UPL PROCEDURE statement> ...... ENDSOURCECODE. 

CLOSEACTION ...... .. 
CLOSEFILES .. .. 
ERRORHANDLER ..... -
MSGFAOMPROGRAM ..... 

MAINTENANCE ...... .. 
I I.+ MSGF ROMST ATION 

uPENACTION _.. 
r 

HANDLERECA..LL 
__... 

INITIATE RESTORE .. 
RESTOREPROGRAM ..... --
SETSIZES .. 

r 

SETVALUES 
_.. 

figure A·B. Syntax of <~ESS CO~~ section> 

,,. .,, .,, ,.., 
z 
0 
~ 
)I( 

> 



------.~ < fuocti.on declaratiqn > < format declaration > 

figure A-9. Syntax of <FU~CTION and 
fOR~Af statement> 

-+ FUNCTION[< funcd~n > ' 

odonbf"' L[EXTERNAL'E INTEGER r,INTERNAL:f INTEGER j 
ALPHA ALPHA 

UNEDITED UNEDITED 

Figure A-10. Syntax of <fun:tion 
declaration> 

(L@ ~.< internal>l) l -O ... . externa,,.....-_.. . • --

] J "''"" """' 



» 
I ... 

0 

__.. FORMAT 

[VARIABLE 

l ., < '°'m" > ;r (---11..,• <loool dool•~•fon P•"> -+ <od;t;ng •poc.>1.--1---1~ 
identifier c 

(RESIDENT 

figure A-1 t. Syntax of <for mat 
declaration> 

' 
V1...-...-.-------------,.-- FOR __.,<integer> 

V2 

V3 

V4 

V5 

V6 

@ ..,....----1..,•<integer> 

figJre A-tl. Srntax of <local 
declaration ~art> 

. --.0 

> 
"'Cl 
-0 
l"l'I 
:z 
0 ..... 
>< 

> 



;a. 
I .... .... 

.--------·--------

<item phase> 

@ E ~ 3..., <integer> 

Figyre A-13. Syntax of <editing 
spec if i cat i on> 

X __...,<integer> 

A-X ..--. ( -c<EBCDIC unit string> ....._ ) 
<hex unit string> __ _.J 

4 ____..,<hexadecimal string> --------------....i 

fi gare A-14. Syntax of <editin~ strin1> 

» 
"tl 
"tl ,.., 
z 
0 
M 

>< 

,.. 
t'l 
Cl 
:;:, ,. -



> 
I 

..... 
f',) 

--......--..---;-<integer> 

._,,.------------.-1 .. <variable >_.OR__. <integer> 
identifier 

~ ~ .. <liold width> 

< variable > __. • 
identifier • ( ...., <editing spec.> ~) 

T(-..< ~unct!~n >~ t EA 3<field width> 1dent1f1er 1 

B 
J 

-. t __....<internal size> 

figure A-15. Syntax of <item phras~> 

+) 

~<in~•> ------------------~-------~~~o 

L...c ~<EBCDICuni .. trlng> -r. -<intog"> --.) J 
L. <hex unit string> __J 

fi~ure A-t&. Syntax of <field width> 

> 
"'D 
"'D ,.,, 
z 
Q .... 
>< 

.... 
C') 
0 
::;, 

"" -



,.. 
I .... 

..... 

--.-.v1----1~ 

V2 
V3 
V4 
V5 
V6 

Figure A-17. Syntax of <variable identifier> 

-~~••<integer> __.O 

Fi9L1re A-13. Syntax of <internal size> 

_,..411 0 0 "-.[] 
1 
2 2 
• • • • 
' • 
9 9 
A A 

B 
c 

D D 
E E 
F F 

Fi g11r e A-19. Syntax of <hex unit string> 

> 
~ 
~ ,,., ,,. 
c 
""4 
)( 

> 
.... 
n 
c 
~ ... ... 



> 
"ti 

" 
> • .... ,.. ,..,, 

z 
CJ .... 
>< 
Joo 

.... 
n 
0 
:;) 

r'1' .... 
"-t{] ... " 0 0 

1 1 
2 2 
• • • • • • 
9 9 
A A 
B B 
c c 
D D 
E E 

.f F 

figure A-20. Sy~tax of <hexadeci•al striAg> 



APPENDIX B 

SUMMARY OF NETWORK CONTROL COMMANDS 

lit:.tif..B!L.a. 
This appendix summarizes the network control com•ands. Refer tD 
NETWORK CONTROL COMMANDS in section 3 tor a definition of syntax 
conventions. 

SIGN ON. 

• ~!itt user-ID 

SIGN arr. 

* DIE 
ENABLE USER. 

* EM.S user-ID 

DISABLE USER. 

* IUl:i user -ID 

EXECUTE PROGRAM. 

* El program-name execute-option-t;st 

HALT APPLICATION PROGRA"· 

* ttAf program-name 

AUDIT OK. 

* AD! 

HALT SY STE H. 

* HL! KILL 

B•l 



APPENDIX B (cont> 

.-

BROADCAST. 

* IBk Cstation•specifierl ••• : •essage·text 

POP QUEUE. 

* f I station-specifier-1 ALL fRIBI 
iEHm station-specifier-z 

REPORT DATA DUMP. 

* BDH PRINT 

REPORT FILE STATUS. 

* BE~ tfile-na•el 

REPORT PROGRAM STATUS. 

* Rf~ Cprogram-specifierl 

REPORT PROGRAM COUNTERS. 

* Rf& Cprogram-specifierl 

REPORT STATION STATUS. 

* sii [station-specifier] 

REPORT STATION COUNTERS. 

* R~C tstation-specifierl 

a-z 



CHA.tiliE-COMHANU~~ 

CHANGE MONITOR FLAG. 

* C~E [flag-number] ••• : 

CHANGE STATION ADDRESS. 

* C~A station-specifier 

CHANGE STATION DIAGNOSTIC. 

l 

u 

N 
* c~u station-specifier 

CHANGE STATION FREQUENCY. 

* t~E station-specifier 

CHANGE STATION MAX-RETRY 

u 

I 

ll 

* k~H station-specifier retries 

CHANGE STATION QUEUE. 

APPENDIM B Ccont> 

address 

frequency 

* &~Q station-specifier-1 station-specifier-2 

CHANGE STATION READY. 

B 
* kjR station-specifier 

N 

CHANGE STATION TRANSMISSION NUM~ER. 

* &~I station-specifier 
I 

D 
transmission-number 



APPENDIX 8 Ccont> 

A~DII-6.BD-BECDlE.fl.I_CDBHABD.i£ 

REFRESH. 

* BEE 

CLEAR DISABLED PROGRAM. 

*CLE progra~-specifier 

RECOVER DATA BASE. 

* BEk Cdata base specifi9rJ 

RESET BUSY STATUS 

* BB~ station specifier 

B-4 



APPENDIX C 

SYSTEM REQUIREMENTS 

if HE.BAL£ 
Peripheral hardware needed to generate and execute a GEMCOS MCS 
includes: 

a. Card reader. 

b. Line printer. 

c. Console p~inter/keyboard. 

d. Disk subsystem. <If AUDIT is used• at least 4.6 
megabytes are recommended, including HCP and Network 
Controller require•ents but exclwding user data 
files.> 

e. Single-line or multiline control. 

A •ini•u• of 24K bytes of main •e•ory <exclusive of HCP require•ents> 
is needed to generate an HCS. The s•allest MCS that can be ganerated 
requires 7K bytes <exclusive of HCP and Network Coatroller require
•ents>. Memory requirements increase for each option generated and for 
each additional entry in MCS tables. 

The following chart can be used t~ estimate •emory requirements in 
bytes for an HCS generated by the GEMCOS system. T~e calculation of 
the run structure as perfor•ed by the generator is a relatively co•plex 
process• and this chart is a simplification of it. Thus. the nu•ber 
calculated here is only an estimate of the •emory require•ents. It 
should be accurate to within 10 percent of the actual value. 

The memory require•ents for resident for•ats are difficult to esti
•ate and it is assu•ed in the algorithm used in the chart that all for
mats are to reside on disk. To deter•ine the a•ount of •e•orr required 
for resident formats, compile the for•at descriptions with HCSTCL 
setting LIST in the <CONTROL statement>. The printer file labeled 
HCSRPT will be produced. Consult the pages which refer to FUN and FOR 
records adding the •lengths• of all functions and for•ats where 
•residence• is 1. 

Note that the •e•ory require•ents of a B 1700 object code file can be 
obtained with the CODE/ANALYZER program found on a system release ta~e. 
However• in the case of a GEHCOS Mes, the calculation of the file space 
is not entirely correct since the MCS •odifies several attributes of 
its files at run ti•e. 

c-1 



APPENDIX C <cont) 

MCSQUEUE 

Enter HAXTEXTSIZ£ on tine 1. 

Enter 50 on line 2. 

If any progra• uses the PARTICIPATION 
interface enter 200 on line 3; otherwise 
enter O. 

Add lines l• 2 and 3 giving line 4. 

Enter the nu•ber of stations defined in 
the <STATION section> on line 5. 

Enter 5 on line 6. 

Multiply lines 5 and 6 giving line 7. 

Enter QUEUEBUFFERS-1 on line 8. 

Enter line 4 on line 9. 

Multiply lines 8 and 9 gtving line 10. 

HCSTIC 

HCSPRINT 

If MONITORTRACE is TRUE• enter 248 on 
line 13. 

MCSAUOIT 

Enter AUOITRECOROSIZE on line 14. 

Enter 357 on line 15. 

If AUDIT is TRUE1 add lines 14 and 15 
giving line lG; otherwise• enter O on 
line 16. 

HCSOLDAUDIT 

If RECOVERY is required~ enter line 15 
on line 11; otherwise enter o. 

Add lines 11, 12, 13, 16 and 17 giving 
line 18. 

c-2 

1) ------

2> -----

3) -----
4) ------
5) -----
G> -----
7) -----
8) ----
9) -----

10) ------
12) ___ Ill 

13) -----

14) 

15) 

1&> ------

17) 

18) -----



AP~ENDIX C Cc~~t: 

RUN STRUCTURE NUCLEUS 

Enter 337 on line 19. 

r.1.a. dictionary 

Enter 80 on line 20. 

GLOBAL VARIABLES 

Enter 368 on line 21. 

If DATA DUMP is TRUE• enter 3 on line 22. 

If HESSAGERECALL or CHANGEREQUESTS is 
TRUE• enter 37 on line 23. 

If PROGRAH80JEOJ is TRUE, enter 6 on line 24. 
If any program uses an interface of 
PARTICIPATION• enter 203 on line 25. 

If SYSTEHHALT is TRUE• enter 5 ~n line 26. 

If AUDIT is TRUE• enter 36 on line 27. 

If recovery is synchronized for any program. 
enter 234 on line zs; if RECOVERY= DATABASE 
or QUEUERESTORATION for any progra•• enter 11 
on line 28. 

If the MCS is to format any message. 
enter 13 on line 29. 

If the HCS is to provide access control. 
enter 35 on line 30. 

If a CONTROLSTATION is specified, 

19) ------

20) 

21> ------
Z2> ------

23) ------
2,) ------
2>> ------
26) ------
27) ------

2B> ------

29) 

30) 

enter 5 on line 31. 31> 

If any network control command is to be 
supported, enter 178 on line 32. 

Add lines 21 through 32 giving line 33. 

32) 

33) 

GLOBAL TABLES AND MESSAGE AREAS <Excluding formatting> 

If any program uses an interface of 
PARTICIPATION• enter 203 on line 34. 34) ------

If any kind of recovery is required. enter 
AUOITRECORDSIZE + 30 on line 35; if only audit
ing is required• enter AUOITRECORDSIZE on line 
35. 3)) ------

C-3 



APPENDIX C Ccont) 

Enter HAXTEXTSilE on line l&. 

Enter 55 on line 37. 

Enter the number of stations defined 
in the station section on line 38. 

Enter 91 on line 39. 

Multiply lines 38 and 39 giving line 40. 

Enter the sum of all copies of all lrograms 
on line 41. 

Enter 51 on line 42. 

Multiply lines 41 and 42 giving line 43. 

Enter the number of trancodes defined in the 
PROGRAM section on line 44. 

Enter 13 on line 45. 

Multiply lines 44 and 45 giving line 46. 

Enter the number of programs defined in 
the PROGRAM section on line 47. 

Enter 9 on line 48. 

Multiply lines 47 and 48 giving line 49. 

Enter line 38 on line 50. 

Enter line 43 on line 51. 

Enter line 46 on line 52. 

Enter 49 on line 53. 

Add lines 50 through 53 giving line 54. 

Multiply lines 50 and 54 giving line 55. 

Enter 8 on line 56. 

If an <ACCESS CONTROL statement> is present, 
divide line 55 by line 56 giving line 57. 

Add lines 34, 35, 36. 37, 40. 43, 46• 
49 and 57 giving line 58. 
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3&> -----
37) -----
38) -----
39) -----
40) -----

41) -----
42) ------
43) ------

45) -----
46) -----

47) -----
48) -----
49) -----
50) -----
51) -----
52) ------
53) -----
54) -----
55) ------
56) -----
57) -----
56) -----



GLOBAL FORMATTING TABLES ANO MESSAGE AREAS 

Enter l;ne 4 on line 59. 

Enter number of functions d!f ined on 
Line 60. 

Enter 3 on line 61. 

Multiply lines 60 and 61 giving line 62. 

Enter the number of formats defined on 
line 63. 

Enter 3 on line 64. 

Multiply lines 63 and 64 giving line 65. 

Enter line 60 on line 66. 

Enter the number of message-IDs defined 
in the DEVICE section on line 67. 

Add l;nes 66 and 67 giving line 66. 

Enter the number of devices defined in 
the DEVICE section on line 69. 

Multiply lines 68 and 69 giving line 70. 

Enter 10 on line 71. 

Multiply lines 70 and 71 giving line 72. 

Enter 8 on line 73. 

Divide line 72 by line 73 giving line 74. 

Enter tine 67 on line 75. 

Enter 6 on line 76. 

Multiply lines 75 and 76 giving 77. 

Enter 384 on tine 78. 

Add lines 59, 62, r;s, 74, 11 and 78 
giving line 79. 

AP~ENOll C (cont> 

59) -----

60) -----
61) ------
62) ------

63) ------
64) ------
£;5) ------
r; 5 > ------
67) -----
66) ------

69) ------
70) -----
71> -----
72) -----
73> -----
7 4) -----
75) -----
76) ------
77) -----
78) ------
79) -----
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GLOBAL PROCEDURE VARIABLES 

If MONITORTRACE is TRUE• enter 45 on 
line 80. 

Enter 145 on line 81. 

Enter O on line 82. 

Enter 18 on line 63. 

If stations have been assigned 
SCREENSIZE values in the STATION section. 
add lines 82 and 83 giving line 84. 

If DATADUMP is TRUE• enter 303 on line 65. 

Enter 0 on line 86. 

Enter O on line 67. 

If AUDIT is TRUE, add lines 86 and 67 
giving line 88. 

Add lines 80, 81• 64, 85 and 88 giving 
line 89. 

LOCAL VARIABLES 

Enter 41 on line 90. 

If any network control com•and is to be 
supported. enter 170 on line 91. 

If any message is to be formatted. 
enter 315 on line 92. 

Enter 123 on U ne 93. 

Enter largest value of lines 91• 92 and 
133 on l1 ne 94. 

Add lines 90 and 94 giving line 95. 
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80) -----
81) -----
82) -----
83) -----

84) -----
85) ------
36) -----
67) ------

6!D ------
69) ------

90) 

91) ------

92) -----
93) -----

94) -----
95) -----



MESS CODE 

Enter the number assigned to 
VALUESTACKBITS on line 96. 

Enter 8 on line 97. 

Divide line 96 by line 97 giving line 98. 

Enter the number assigned ta 
NAMESTACKENTRIES on line 99. 

Enter l on line 100. 

Multiply lines 99 and 100 giving line 101. 

Add lines 98 and 101 giving line 102. 

Add lines 19, zo, 33, 55, 79, 89, 95 
and 102 giving line 103. 

Co•pute 10% of line 103 and enter on 
line 104. 

Add lines 103 and 104 giving line 105. 

AP~ENDIX C Ccont> 

96) -----
97) -----
98) ------
99) -----

100) -----
101) -----
102) ------

103) -----

lOft) -----
105) -----
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DICTIONARY CONTAINER 

MASTER CODE SEGMENT DICTIONARY 

MEMORY LINKS 

Add lines 106 through 109 giving line 110. 

Add lines 1s, 105, and 110 giving the 
Estimated Hemory to Run: 

HCSTIC FILE DISK SPACE REQUIREMENTS. 
A record in the MCSTIC file is 180 bytes long. 
contains from 40 to 100 records. 

AUDIT FILE DISK SPACE REQUIREMENTS. 

106) ____ lQ 

107) ___ _IQ 

10~) ___ J.QQ 

110) __ ?.122 

The ti le normally 

The disk space used for audit files depends greatly on tbe operational 
procedures used at a specific installation. The system must be able to 
hold at least two audit files on disk at one time since audit files can 
be stored on some off-line medium such as magnetic tape when ctosed. 

A record in an audit file is 180 bytes by default. If AUOITRECORDSIZE 
is specified, the lenqth of the record is determined by the user. The 
file contains AUDITPAGESIZE•40 records. 
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HCS OUTPUT MESSAGES 

~fNEHAJ..s 
This appendix descriBes all network messages which the MCS generates to 
inform users of errors or other conditions. The general for•at of a 
system or data communications error message is: 

**ERROR mmm nn : error-message 

The general format of an operator message is: 

?? nn : message 

The number nn is the message number. The number mmm ide~tifies the 
procedure which discovers the error and is provided to aid in debugging. 

If DATAOUMP = TRUE were specified in TCL• all error •essages nu•bered 
tess than or equal to 30 are accompanied by a table du•P• for other 
messages. a dump can be obtained by using the ROM Network Control 
Command. 

g_lJa!J..lD_HAL!_euA~Es 
During system shutdown• the current phase of shutdown is different from 
the one expected. 

SUGGESTED ACTION: 
Orderly shutdown may not be possi~le• and the MCS may have to be 
discontinued. 

l_lJaA1.lU_~TA!U~-BEQYf~!£ 
During initializatiOB• the HCS was sending status requests to the 
Network Controller and the Network Controller responded with an error 
message stating that some request was not valid. As a result• the 
corresponding entry in the MCS taDles is not initialized. 

SUGGESTED ACTION: 
Discontinue the HCS. and execute it again. 

Z_li!RW!AR~-ElkEe.I.l!ltt_llN_Mt~llC£ 
While reading from or writing to HCSJIC• the HCS detected a physical 
disk error <such as a parity errorl. The HCS suspends itself awaiting 
keyboard input from the system operator. 

SUGGESTED ACTION: 
If the operator responds to the ACCEPT. the MCS atte•pts to shut down 
either gracefully <if SYSTEHHOLT = TRUE was specified in TCL> or 
directly. Otherwise the user must OS or OP the HCS. 



APPENDIX D <cont) 

J_E.DE-111-~killk-8.t.AD_UB_KRl!Ea 
The MCS attempted to read fro• or write to MCSJIC using an invalid 
record number. The MCS suspends itself awaiting a response fro• the 
operator to an ACCEPT. If the operator responds• t~e HCS attempts to 
ter•inate normally. 

SUGGESTED ACTION: 
Analyze the dump for possible software error. Check the NPR record in 
HCSTIC for invalid record pointers. A new MCSJIC •ay have to be 
created. 

i_l.fO!LlQ_R~~QBQ_l~-1~-tt,~llka 
The HCS read a MCSTIC record• but the ID field at the be~inning of the 
record was not the one expected. The HCS suspends itself awaiting a 
response fro• the operator to an ACCEPT. If the operator responds. the 
HCS attempts to terminate normally. 

SUGGESTED ACTIO~: 
Analyze the dump for possible software error. Check the NPR record in 
HCSTIC for invalid record pointers. A neN HCSJIC may have to be 
created. 

2_1J:O!J.IQ_DYieu1_ttt~~A~~-=-lARIA~I£ 
The send routine detected an error in the header of a message that so•e 
other procedure was trying to send. 

The meanings of the different possible variants are described below: 

a. HARDWR. An atte•pt was 1ade to send a message to a statio~ 
which cannot receive messages because of its hardware type 
Csuch as a card reader>. 

b. TYPE. The message type field in the header does not have a 
valid value. 

c. SIZE. The message text size field in the ~eader is greater 
than the maximum text size as declared at generation. 

d. LSN. The Logical Statio~ Number in the header is invalid. 

SUGGESTED ACTION: 
In all of the above cases. the message cannot be sent and is dropped. 
It can be recovered from the data du•P• This dump should be analyzed 
for a possible software problem. 

§_l~!LlD_n~~~AGE~UUJlkE_U~-~~HU1 
When attempting to send a response to a Network Control Command• the 
HCS discovered that the LSN in the header was invalid. 

SUGGESTED ACTION: 
The •essage cannot be sent out and is dropped. It can be recgvered 
from the data du•P• 
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~-~DtilEB~~ll.U~-ttl~!AICli_lH_AUQlI_ElLE~ 
The MCS attempts to perform a recovery. The conversation infor•ation 
in the HCSTIC file does not •atch the audit records. 

SUGGESTED ACTION: 
Review the audit files and rerun the HCS program. If the error 
recurs, execute a data dump and •Dnitor trace. 

1.2_~IALlD_HE~A~E-~AJUAMI~ 
The MCS has received a message from the Netvork Controller whose 
variant field is not zero. 

SUGGESTED ACTION: 
The •essage is discardedr but can be recovered fro• the du•P• The 
Network Controller is suspect. 

ll_lN~~lD-~lkE_llf&M-~-~IAilllli_tt!U~E~ 
An Application Program attempted to o>en a remote file containing a 
station whose MYUSE is not consistent with the open type. 

SUGGESTED ACTION: 
The Application Program must be discontinued. Either its OPEN 1ust be 
modified or the HYUSE of the station must be changed in NOL. 

lZ_INYALIO_El!....E._~LDiE_=_lAHl!Nl£ 
An Application Program tried to close a remote file which it did 
not previously open. The close request is ignored. If •variant• is 
INVALID PROG NUMBERr then the program does not have any remote files 
openi if FILE NOT OPEN, then it has at least one other remote file 
open. 

SUGGESTED ACTION: 
Scrutinize the Application Progra1 for possible logic flaws. 

12~.§Jl!lll_Bb~YLTS_BET~RNEU_~!~_Litt-=-Litt~ 
The HCS received a good results reply message fro• the "etwork CoAtrol
ler, but was unable to recognize the station indicated by LSN. 

SUGGESTED ACTION: 
Check MCS and Network Controller interface logic. 

l~_UNEXfEClbll-Y.WJD_BESYLIS_E.HOH_kS~-=-L~M~ 
The MCS received a good results reply message from the Network Control
ler for a station that was not ex~ecting one. 

SUGGESTED ACTION: 
Check HCS and Network Controller interface logic. 
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ll_BfklliEBl_ilf.E!if.lLCURHEMI_AUQl!_ElLE£ 
During recovery. the MCS attempted to open the current audit file for 
message reprocessing. 

SUGGESTED ACTION: 
Rerun the MCS. If problem ~ersists• obtain a data dump and monitor trace. 

1~-BAD_!YUl!_Rf COHU_UYBl~s-RfCQlf&I£ 
During recovery• the HCS attempted to read or write an audit file 
with an invalid key. 

SUGGESTED ACTION: 
Rerun the HCS. If problem persists• obtain a data dump and monitor trace. 

12-EA!AL-~BR~IL[BJJIJ_BE~!AB.!_fQH_=_fflil~RA!t.£ 
This error immediately follows the error explaining the natur! of 
the problem. 

SUGGESTED ACTION: 
Check the logic of the Restart Program as well as any Application 
Programs involved. 

zg_JJ.AQ_[l~~-t-ltLDE!A~H-tt~£ 
The HCS received a detach message from the Network Controller but was 
unable to associate the remote file number with any known program. 

SUGGESTED ACTION: 
Check the HCS and Network Controller interface lo1ic and analyze the 
data dump Cif present> to obtain the Grogra• name. 

Zl_BAU-fyH_t_lN_DEIACH_H~G£ 
The HCS received a detach message from the Network Controller for a 
program that was not running. 

SUGGESTED ACTION: 
Check the HCS and Network Controller interface and correiponding data d~•P• 

1l_f.O~~lBLl_ERAC!.~B~Q-EURHAI._Al_L~B-~LUilk!L-i!Af 1Qti_ttUMaER~~ 
Screen wraparound sent a •essage containing a for•at to the indicated 
station. This is a warning message indicating that the for•at could 
be split in the middle of a forms field. 

1Z-.llfEH_ll~llf IL:_.!fA!k!lelE~-El.kEEUEJl£ 
An attempt made to execute more than the maximum number of copies of 
a given program. 

SUGGESTED ACTION: 
OS or DP the suspended program. Regenerate TCL if program is a User 
Program and more copies are desired. 
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JJ_k!fiNUI_tl!f_U!lL_f»M-EHQtt_~eD_llR_~RQ~ 
An HAP Network Control Command cann~t be entered from the console 
printer or the card reader for programs which have been described in 
TCL as a Utility Program. 

SUGGESTED ACTION: 
Enter the command at the stationCs> which entered the EX com•and for 
this program. 

Ji_Df~-Q~HlE~-=-ilfEM_OYifYI_kDHEllkl£ 
A program opened a remote file output only but the MCS detected one 
or more of the following conflicts: 

a. Program must be declared NONPARTICIPATION. 
b. Program must not be an MCS. 
c. Program must not be a User Program. 

SUGGESTED ACTION: 
Re-evaluate program requirements and either modify program reaote file 
open or modify TCL. 

J~_Df fN_U~HlE2-=-~I~IfH_~tlY!_QD~~& 
An Application Program attempted to open a remote file during system 
shutdown. 

SUGGESTED ACTION: 
The program must be discontinued. 

JI_!leEH_U~~lfU_m!-8fttO!f_[lLE£ 
An Application Program attempted to o)en a remote file to which no 
stations could be attached. 

SUGGESTED ACTION: 
Check the fAHILY statement in the FILE section of NOL and the STATIO~ 
section of the TCL deck. 

J§_~ISTEtt-~OlB~-1l!l!H1 
This message is sent to any station ~hich atte•pts to enter a •essage 
during system shutdown. The input message is ignored. 

J2_-1N!~LlU_eruUIBA~-N!Ut~~R1 
The HCS has detected that a program has gone to EOJ but is not recog
nized by the MCS as an active program. 

SUGGESTED ACTION: 
Use the ROH PRINT Network Control Co••and and the DH console keyboard 
commands to obtain diagnastic information. A monitor listing •ay also 
be helpful. 
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!t.Q_-f!WUiRA!Jj QI-lfill!!IJ£ 
A progra• not defined in TCL was referenced in an EX or ~AP Nttwork 
Control Command. 

SUGGESTED ACTION: 
Use the ROH PRINT co•mand to obtain a list of valid namei. 

!l_l!lALlU_eB!!GRA~-NAHE_fBDGHAH=MAHE1 
The program named in the Network Control Com•and either ~oes not exist 
or does not have a remote file o~en. 

!tZ __ fRU~BAH_IJQ!_l~-DJ~~-DlHE~IilRl_fRUGB!tt=ttAttE1 
The program name in the EX Network Control Command is not on disk. 

!J_J.filA!.l1L~!A!l!J.H_~AHE_~!AIIU.H=MA.HE1 
The station name in the Network Control Com•and was not recognized. 

!t!t _ _Jj!L!~Illf._El~E-MAHED_ElLE=ttAHE1 
The file named in the Network Control Command either doei not exist or 
has not been opened. 

!t2 __ l!l!LlU-1Mftl£._~E~~A~E-=-IABIAN!1 
When reading from its input queue• the HCS detected an error in the 
input message. The type of error is identified by the variant: 

a. TYPE. The messag~ type is not in the range 0 thru 4. 

b. SIZE. The text size is greater than that which the TCL 
parameter HAXTEXTSIZE allows. 

In either case the message is ignored. but is printed for debugging 
purposes. 

SUGGESTED ACTION: 
A type error in a message from an Application Program means that the 
program has put a value other than O <zero) in the type field of the 
actual key. In case of a SIZE error. longer messages can be allBwed 
by changing MAXTEXTSIZE and regenerating. 

!§_lNlAL11LOfERA!l~N-MNEHDNl~£ 
The Network Control Command mnemonic was not recognized. 

il_l.HlA~lO_DfilOH_l!E~~ 
Some item expected as an option in a Network Control Command is 
invalid. 

!t~-l~YA~lll_ktlAN.!il:-12!!A_l!EM1 
The value of a data item in a Change Network Control Command is 
i nva\i d. 

!2 __ t!l.MMAND_ttl~~INY_Q!IA_IIEH£ 
An item is missing from a Network Control Command. 
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2Q __ i!-kUttttA~U-lYNDBEll_=-~!A_AIIAkH~U~ 
An EX Network Control Command was entered from a station when the sta
tion was already attached to an Assignment or a Utility ~rogram. 

SUGGESTED ACTION: 
If the station is attached to a Utility Program• enter an HAP for that 
progra• and retry the EX. If the station is attached to an Assignment 
Program. all EXs from this statiDn will return an error ~ntil the 
Assignment Program closes its remote file. 

2l __ E!_,QMH!BU_lO.k!DUI_=_IBI_A~!lN£ 
The EX command was temporarily not availablei therefore. retry the 
com•and. 

2Z_.!H!tttDUE~~-f~H-Nll!_DND.E.M.AK~£ 
The station entered a valid trancDde. but the progra• is not currently 
executing and was not declared in TCL with the statement "EXECUTE = 
ONOEHAND". 

SUGGESTED ACTION: 
Send a message to the CONTROLSTATION Cor system operator> requesting 
that the necessary program be executed or regenerated with EXECUTE = 
ONEOEHANO. 

2J __ lNlALlD.JtD~llDB-ELA~£ 
The flag specificatiDn in a CMF command is invalid. 

2! __ lt!¥.!LlD_~IA!lD~-~I~l£ 
A BRC command contains more stations in the destination list than 
exist in the system. 

SUGGESTED ACTION: 
Use fewer stations in the list. If the list is null~ the message is 
sent to all stations. 

j2_£1J.&_NU!_ile&Ns 
The HCS received a file close from a program whose remote file is 
not open. 

2§ __ 1.trlALlU_lHfll!_=_ttl~~lNY-~liHA~-ttlAB~ 
The HCS received a message from the console keyboard and no signal 
character was present at the beginning of the message. 

SUGGESTED ACTION: 
Re-enter the command with the signal Cas declared in TCL) in position 1. 

2.l__J.BANkOD~~~-fy~_lllilN~I-De~N-Itll~-~IA!lUH~ 
The remote file which was opened by the program which handles this 
trancode did not contain this station. 

SUGGESTED ACTION: 
Change the rAMILY statement for this file in NOL. 
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22 __ ~2-IRAttkU~f _AJiQ_~!A_NQ!_AI!AklifD~ 
The message entered did not have a trancode Cor a message-ID if format
ting is being usedJr and the station is not attached to a Utility or 
Assignment Program. 

jg _ _y~EH-ID.JUll_!LLOMfU_A!_!tll~-~!A!lU~~ 
This user is not allowed to sign-on at this station. 

il __ ~.E&YHI!I_EA 11.. Y.Bf _ ::_lli!ALULY~E..B.:ID~ 
The user-IO in a SGN command is not recognized by the system. 

2Z-~ECYH11I_EAlLYBf _::_YSEB::lll_IllSARLED£ 
The user-IO in a SGN command is disa~led. 

SUGGESTED ACTION: 
The user cannot sign on until the user-IO is enabled by the EUS command. 

§J __ ~.uiN.:Oli_~QI_BtiYIBfD£ 
A SGN command was received from a station which eitAer does not 
require signing on or is already signed on. 

SUGGESTED ACTION: 
Proceed with normal transactions as if signed on. 

ii--~LCYHl!I_EA11YHf_::_~l~N.:DN_REQYIBEll£ 
Jhe MCS received a nessage Cother than a SGN command) from a 
station which requires signing on but is currently signe~ off. The 
message just entered is ignored. 

SUGGESTED ACTION: 
Sign on with a SGN command. 

§j __ ~fkYBl!I_EAlLYBE-=_ftf~!R!C!EQ_fBUGBAH1 
A message was entered by a yser who is not allowed to use the 
destination program. The input message is ignored. 

§§_~E&YBll!_FAlLY.BE_=_BE~!Rlk!Ea_IftAM~1 
A message was entered by a user who is not allowed to use the 
transaction code in that message. Tne message is ignorej. 

§l-~.E&YRI!I_FAILYB~-=-RE~!RlkIEU_~&'~ 
A Network Control Command was entered from a station that is not 
allowed to execute that command. Most commands are allo~ed only froa 
the CONTROL STATION. 

i§ __ ~l.Ji«=UN_&DHf~E!f _Al_IlHE-Utt_QAIE~ 
A SGN command was successfully processed. 

SUGGESTED ACTION: 
The user is now signed on. and interaction with the system may begin. 
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~2-_llYN=UEE_kQH~L[!E_!I_IlttE_llN_UAI~~ 
A BYE command was successfully processed. 

SUGGESTED ACTION: 
Interaction with the system from this station is prohibited until some 
user successfully signs on again. 

l~--&liAN~~-~f NIED~ 
The Network Controller responded to a network-change req~est with a 
change-denied message. 

SUGGESlED ACTION: 
The Network Controller should be checked to deter•ine the reason for 
denial. 

ll __ lNYAL.llLCl:iMi!iE._!leE~ 
The Network Controller found the type code in a network-:hang~ 
request to be invalid. 

SUGGESTED ACTION: 
The maintenance module of the MCS should be checked for possible 
software error. 

zz __ lNYALIQ_CtlAN!i~-RE~YlI~ 
The Network Controller made an invalid response to a change request 
from the HCS. 

SUGGESTED ACTION: 
There may be a problem in the logic of the Network Controller. 

lJ _ _lNlALl~-CtlAfiliE_~il~ttANll~ 
The Network Controller responded to a change request from the HCSP but 
the resoonse is not what the HCS expected. 

SUGGESTED ACTION: 
Investigate the maintenance module of the MCS for a possible software 
error. 

l! __ lENll_O~Nl(.!l_llH_CHAN6E1 
The HCS found an error in a change request sent from the HCS to the 
Network Controller. 

SUGGESTED ACT ION: 
The change com•and cannot be processed. Network activity continues. 
but further change requests may be ;gnored. If more changes are 
critical. the system must be shut down and restarted. 

l2-~IAil~tt-tillL.WlNNlNG£ 
An attempt was made to HAP a Utility Program from a station. Either 
the station is not attached to any program or it is not attached to the 
specified program. 
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li--11!f_,QH!t!ttn_LD&~DYI~-IHI_Ai!lH£ 
The HAP com•and was temporarily unavailable; therefore, retry the 
co•mand. 

zz _ _u~~-D~M1E12-=-fRUG_ALREAl2l_RUHIIri~& 
An Assign•ent Progra• attempted to open a remote file when there 
already was a copy of that ~rogram running. Only user programs can 
have multiple copies running. 

SUGGESTED ACTION: 
The Ass;gnment Program must be OSed. 

ZJ __ ,AHBQ!_EJ.Jl!ll-.e~H-EBQH_&ARD_QR_~eD& 
An EX Network Control Com•and cannot be entered fro• the Control sta
tion or card reader for programs which have been described in TCL as 
Utility Programs. 

SUGGESTED ACTION: 
Either enter the EX com•and fro• a station or make the regenerate run 
of TCL to describe this program as an Assignment Program or User Program. 

l2_-1lfEN_DEHlEJl-=-1l!lL_fiH_lilll_EX~Ek!EU£ 
A program described in TCL as a Utility Program attemoted to open a 
remote file• and the HCS was not expecting the.open request Ci.e •• the 
program wctS not executed fro• a station>. 

SUGGESTED ACTION: 
DS the program and execute it fro• tie station that is to use it. 

Jg _ _lltif.Xf ~~!f.ll_~l.IA~H-REfLl_REkEllfU£ 
The MCS received an unexpected ATTACH REPLY from the Network Controllar. 
The message is ignored. 

SUGGESTED ACTION: 
Check MCS and Network Controller logic. 

~1--A!I!'li-REfLI_ttl~HAI~tt£ 
The MCS received an ATTACH REPLY ~hie~ attached the wrong station or 
the wrong file or both. 

SUGGESTED ACITON: 
Check HCS and Network Controller logic. 

~z __ !I!AkU_ft£~Ei.I_QE~lEU-111-Hk~-IlfE_=_aEMI!L-R(!~DB£ 
The last attach request sent by the MCS was denied by the Network 
Controller. The station will not be attached. The possible values 
of denial reason are described in the 8 1700 Systems Network Definition 
Language Reference Manual, form 1073115. 

SUGGESTED ACTION: 
Check MCS and Network Controller logic. 
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~J __ Y!!f.Xf~C!f ll_D.f!ACH_BEfLI_RlkE!lEU~ 
The MCS received an unexpected OETACH REPLY from the Net~ork Controller. 
The message is 1gnored. 

SUGGESTED ACTION: 
Check HCS and Network Controller logic. 

§! __ ~E!!'H-REe~I-~lSHAI~tl1 
The MCS received a DETACH REPLY which detached the wrong station or the 
wrong file or both. 

SUGGESTED ACTION: 
Check HCS and Network Controller logic. 

~~-~l!!l~~-~~I-A!!ACtlf2L-INeYI_l9NDR~Q1 
If no participating programs are declared in TCL and a station is n~t 
attached to a program, any message sent from that station results in 
this error. Entering *HAP without a program name when n~t attached 
also creates this error condition. 

~~--EHl-~BR~-o~~I_f IH_illlI_ilE_ao~ttll~1 
The formatted message is larger than MAXTEXTSIZE. 

SUGGESTED ACTION: 
Check description of format in TCL. 

~l __ [fil_~BBL-~ilUR~~-eIR_ilUI_il[_ilil~NllS1 
The raw (unformatted message} is larger than HAXTEXTSIZE. 

SUGGESTED ACTION: 
Check description of format in TCL. 

§~ __ fJU-~BBL_NQN::.lll~lI_lN_llt!~9~R-El~~ll1 
The formatting code found a non-n~meric character or an ~•bedded blank 
in an integer field. 

SUGGESTED ACTION: 
Check the format description in TCL and the Application ~rogram logic. 

~2 __ [.M.!-~BBL_Hli~.il!§_~~lf_U~blHll~R~ 
The message from the Application Program was missing a skip deli•iter. 

SUGGESTED ACTION: 
Check the for•at description in TCL and the Application Program logic. 

2~-f~I-EfiHL_lAHlAHL~-BffEAI_lltt_lN~Yl£ 
The station message invoked a for1at containing a variable repeat. 

SUGGESTED ACTION: 
Change the format description in TCL to exclude any variable re
peats on input. 
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2l_fB!_ERBL-~l~~lN~-D~Ll~II~~ 
The message from the Application Program was missing a delimiter. 

SUGGESTED ACTION: 
Check the format description in TCL and the Application Program logic. 

2i _ _[HT_EBBL_l.NY!Llll_IHAMSL!IE_[l~Lll~ 
The formatter attempted to translate a portion of the message from the 
Application Program using a TRANSLATE function, but the text did not 
match any of the internal strings of that function. 

SUGGESTED ACTION: 
Check the format and function description in TCL and the Application 
Program logic. 

2J __ ~f.E.N_U~~lEU-=-HHDN~_ltL_llil~BfAt&~ 
Either the Application Program o~ened a remote file •with headers• and 
the TCL <INTERFACE statement> for that program was not d!clar!d to be 
INTERFACE = Hes, or the INTERFACE was declared to be ~cs, but the 
program did not open its remote file •with headers•. 

SUGGESTED ACTION: 
Correct the TCL INTERFACE parameter to match the program and regenerate 
HCSTIC. 

2!-~f!l!_lY~DHLJLDURINs_BEk!llE..B.I~ 
The HCS received a message which is bound for a program that is 
undergoing recovery. The inpdt message is ignored. 

SUGGESTED ACTION: 
When recovery is complete, enter the message again. Messages may be 
entered for programs not being recovered. 

22_ttAf_ttu!_AL!..JlHEU_=_fytt_D.f.lf!ED_au!PU!£ 
An attempt was made by a station to *HAP a progra• declared to be 
•output onty•. This is not accepted since the HCS cannot send an EOF 
to an output-only remote file. 

SUGGESTED ACTION: 
The program must be able to finish without aid from the MCS or it 
must be DSed. 

2~-~!tt~I-~~t!D-~!lE-IO_DY!fY!_UMLI_e§H_!_~fRUiR!tt~£ 
During HCS shutdown phase. programs are sent an EOf indi:ator which 
requires them to terminate. However. output only programs cannot be 
sent this EOF notice. 

SUGGESTED ACTION: 
The program must be terminated manually. 
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2l_Qfftt_D~~lf q_=-~fiQyBAtt_ttil!_~ttllHH£ 
A program which was ABt defined in TCL attempted to o~en a reaote file. 

SUGGESTED ACTION: 
OS or OP progra•. Modify TCL deck to include this program. 

2~_.!lfE!f_U~NlfU_:_eBDiBA~-!U~AaLEU~ 
A progra• known to the HCS attempted to open a remote file but tne 
program was marked disabled. 

SUGGESTED ACTION: 
OS or DP program. Clear the program (*CLE> from the console printer or 
Control station. If all programs belonging to the data base are aarked 
OK, recovery is then in;tiated. 

2!_llf&.N_D~NlElL=-f~~-.!lfEMEll~_RM!E_ElLE~1 
A program attempted to open more than one remote file concurrently. 
The HCS permits a program only one remote open at any gi~en time. 

SUGGESTED ACTION: 
OS or OP program. Disallow program from concurrent remote file o~ens. 

lQQ_A.llliQRHAb_kLOif_QDNf_QN_RE~IAR!_f9tt_=-~fRU~RAH~£ 
The MCS received a remote file close message from the Network Control
ler, but the Restart Program was still active. <See errors 101 and 102.> 

SUGGESTED ACTION: 
Check the HCS and Restart Progra• interface logic. 

l.Ql_fNI~R-~D~:_!.il._HES!ARl_BE~!R!_fs~£ 
l~i-ENIEH-~Nil~_LQ_!SlLb_!HE_~~£ 
These two error messages are displayed on the Control station or console 
printer when a serious problem is encountered with the Restart Prograa. 
A message immediately preceding these errors explains the nature of the 
problem. 

SUGGESTED ACTION: 
Either enter "OK• or •NO" from the console printer by means of the 
accept mechanism. 

l.QJ-1Jfi.N_llENIE.U=RE~IA!U_ftiM_NaI_E!fi:k!fU£ 
A Restart Program opened a remote file, but the HCS was not e1pecting a 
remote file to be open at that time. 

SUGGESTED ACTION: 
OS or DP program. Check the MCS and Restart Program interface logic. 

ig!_fND_en~~laLE_J.ll!fLl~!IE_Hf~~AYE.S1 
This error message always occurs in conjunction with error 105. A 
station receives this message after all possible duplicate messages have 
been displayed at the station at the finish of a synchronized recovery. 
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l.22-.U~lH_f ~~lW...E_DYfLl,AIE-HE~~&.iaE~s 
This error message and error 10~ are displayed at the end of a synchro
nized recovery if there are any messages for a station that the HCS 
cannot be sure the station has already seen. These messages are dis
played between message 105 and message 104. 

1~2-~!LS.1£ 
An attempt was made to enter a transaction at a station ~efore the out-
put from the previous transaction was received. This only occurs if 
TRANSACTIONHOOE = TRUE for that station. The entered transaction is 
ignored. 

SUGGESTED ACTION: 
Wait for output from previous transaction or, enter the RBS n!twork 
control command to reset the busy status of the station. 

l~l_Hfili_HO!_EilH_i!tit_QA!ADA~E-f§Hs 
An atte•pt was made to send a message to a program that is not part of 
a synchronized data aase <as declared in TCL>. 

SUGGESTED ACTION: 
Either restrict messages from this station to synchronized data base 
programs only or set the TCL station statement TRANSACTI~NHOOE to F~LSE. 

1~~-~[~!tt_HE'D~EBI_DE_!ilA!ABA~ElfBU~R!H!_:._~nUJ!2~c~s 
1~2_ffill_B~O!fHI_D[_!QA!ADA~Elffi2YR!H!_=-~nYm~~~~~ 
These two messages are displayed on the control station or console 
printer at the start and finish of recovery whenever recovery is init
iated. For data base and synchronized recovery, the word DATABASE 
appears, otherwise the word PROGRAM aooears. Additionally• any station 
that attempts to send a message to a ~rogram currently undergoing 
recovery receives message 109 upon completion of recovery. 

llQ_§EH&il~_AHCtl!jAL_Bf,DlfHl£ 
JJl_f fil.EH_AR&lillAL_~fE~lE~AIIUN~s 
These messages are displayed on the console printer whenever the HCS is 
executed in Archival Recovery mode. 

SUGGESTED ACTION: 
Enter the desired specifications as declared in this manJal under ARCH
IVAL RECOVERY. 

1lZ_ltllALID_AR&lil1AL_~ff~lEl~AilllM.S~ 
The archival specifications entered at the console printer were incom
plete or totally incomprehensible. 

SUGGESTED ACTION: 
Consult the ARCHIVAL RECOVERY section of this manual to deter1ine the 
proper syntax. 
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111-~~~lHi_UB-UtiBf&D~~lZfU_HUBil_:_~~DBil~& 
The archival specifications entered at the console printer contai~ed a 
word (indicated in the error message} that was unrecognized or unexpected. 

SUGGESTED ACTION: 
Consult the ARCHIVAL RECOVERY sectiom of this •anual to deteraine the 
proper syntax. 

lli_:ALL:_ttY~!-DE-~NLl-~AHE_lN_fiH_Ll~I& 
The archival specifications entered at the console printer contained 
program names in addition to the word •ALL". 

SUGGESTED ACTION• 
Either enter a list of progra1 na1es or the word •ALL" at this point in 
the archival specifications. 

112-~E1iltt_AB~HllAL_Bf &~l&RI& 
ll§_fJ:il2_AHktlliAL_RE~Olf RI& 
These two messages are displayed 3n the console printer at th! start 
and finish of archival recovery. respectively. After displaying aessage 
116• the MCS terminates. 

11!-~U-ItteY!_A~LUKflli_Aftklil~L-BEkDlERI~ 
An attempt was made by a station to send a •essage to a program while 
the MCS was in ARCHIVAL RECOVERY 1ode. This and any othar such request 
is ignored. 

SUGGESTED ACTION: 
Do not send any messages to programs during ARCHIVAL RECDVERY. 

ll~_fR~9RAH_Nlll--1.N._UA!A~A~~-=-~n~a2~c~1 
The archival specifications entered at the console printer contai~ a 
program name that does not belong to the previously mentioned data ~ase. 

SUGGESTED ACTION: 
Check the archival specifications a9ainst the TCL specifications de
scribing which programs belong to ~he data base. 

1ig_~k~!lC_!l~_Hl~ttAitH_::_~~gi1_fil~=n~!!.!t~1 
The HCSTIC date/time stamp in the HCSTIC fite for the current audit 
file does not match the MCSTIC date/time stamp in the au~it file. 

SUGGESTED ACTION: 
Check the validity of the HCSTIC file and the audit file named <AUDIT 
FILE-NA HE>. 

1Zl_AYUll_£lL~-llttf_ttl~HAlk!L:_~~~~it_til~=~~~~1 
The audit file date/time stamp i~ the MCSTIC file for the current a~dit 
file does not match the audit file date/time stamp in the audit file. 

SUGGESTED ACTION: 
Check the validity of the MCSTIC file and the audit file named <AUDIJ 
FILE-NAME>. 
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1ZZ-'!lHBENJ_l.ltlE-LE~i-1HAM_LA~l-AUDIIa 
The value of the current time maiAtained by the system clock is less 
than the time of the last audit performed by the HCS. 

SUGGESTED ACTION: 
Check the validity of the system time clock. 

JZ2_.!l~~-Lil~I-BEeLI_!o_~~K~-ltteY!i_!a_eitt_=_.9!MmR2~~& 
During synchronized recovery, the HCS detected <NN> input messages 
from a given station to a prograa for which no output messages were 
ever received. 

SUGGESTED ACTION: 
An inquiry into the data base should be •ade to see if the transactions 
in question are on the data base. 

JZ9-Utff.Je~&IEU_kL..~~E-EB!lll_fitt_=-~aY•!~~~£ 
A program that is part of a data ~ase using audit and re:overy Mas 
terminated abnormally. The data base is marked as neediRg recovery. 
Error message 127 always follows this message. 

JZI-11LI~lll!I.E.-8E&ilXERI~-'L.EAR_e&n-=-~n~!.b.tr.~£ 
Either this program just terminated abnormatly or an attempt was 1ade 
to initiate recovery Cby the MCS or the user>. In either cas!, the 
program must be cleared before recovery can begin. 

SUGGESTED ACTION: 
Clear the disabled program using the •CL£ co•mand. If recovery does 
not begin, then at least one other program in the data base is still 
disabled and must also be cleared. 

lZ§_f.11..E_Hl~SltUL-=--~~udi~_fil~=a~~~~i 
During recovery, the named audit file was sought on disk by the MCS 
but was not found. 

SUGGESTED ACTION: 
The named audit file must be loaded on disk, and an •AOK command 1ust 
be entered on the console printer. 

JZ!_fl1.E_LDCIEll_=~AY~i~-fil~=n~I~~£ 
During recovery, the HCS tried to open the named audit ti le but found 
it was locked by another program. 

SUGGESTED ACTION: 
The program that locked the named audit file •ust free it for use by 
the Mes, and an •AOK command must be entered on the console printer. 

112-1HCDBBEC!.J:..li.E_=-~~Ydit-1ilt=muma1~~£ 
During recovery, the MCS opened the named audit file and determined 
that one or both of the date/ti•e stamps in the tile did not •atch the 
value stored in the MCSTIC file. 

SUGGESTED ACTION: 
Check the na•ed file to inswre that it is the correct file. 

0-16 



AP~ENDIX D Ccont) 

lll-~IillH~-AYDl!_BE~DBD-BEiYE~!EU_:_eiM_~nl!J!ill.~& 
During recovery, the MCS fo~nd an error in the audit file during aft 
attempt to service a program. The program is DSed if it is part of a 
data base; otherwise. the HCS is ter1inated. 

SUGGESTED ACTION: 
Either bring the MCS back up or clear the DSed progra•. 

ll~-Y~!fbk!EU_!Iff_~Z-~~~-EBOH_fGB_:_~n~•~~~~£ 
This program sent the HCS an unsolicited type-22 1essage. A p~ogra• 
can only send this message upon receipt of a type-21 mes1age. The 
program is DSed. 

SUGGESTED ACTION: 
Investigate the logic of this progra•. Clear the prograa to initiate 
recovery. 

lJJ_Jj!LAYDl!Ell_HEi~A6E~-EUH_BE[_Bkk1 
An •REf com•and was entered to recall the last audited oJtput •essage 
for a station, but the HCS had no audited messages for tbis statiom. 

1Ji-1JJJ2_AYU1!_£1Lf_Ml~~l!i_EU&_Bf[_tiCC£ 
An •REf command was entered, but the last audited message for that 
station was in an audit file that is not on disk. 

SUGGESTED ACTION: 
Load the missing audit file on disk. 

1J2-1t~~lfti_fRU2BA!_IAUE& 
A Network Control Command was entered that required either a prograa 
name or numberP but none was found. 

SUGGESTED ACTION: 
Refer to syntax of the Network CoBtrol Command that was in error. 

1J§-1J:!XALIU_ffill»RA~-=-~~2t~~& 
The program name or number entered <token) was found ~o ~e either 
invalid or unrecognized. 

SUGGESTED ACTION: 
Refer to the TCL specifications f~r a list of all valid progra• na•es. 

l1l_fHUYB!~.J!D!_Q~A9Lfn_:_~2t2gc1•-Dl•~-2£_nMm22~~& 
An attempt was made to clear a program <using the •CLE com•and> that 
was not disabled. 

SUGGESTED ACTION: 
If there is any doubt of the status of the progra1, recovery can be 
performed on that data base. 
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11~-11iY.&LID_D!I!B~E-NAltE.=-~d~12l~~~-n2•~-21:_num~!C~s 
The data base name or number entered was found to be either invalid or 
unrecognized. 

SUGGESTED ACTION: 
Refer to the TCL specifications for a list of all valid data base naaes. 

112_ffill~Bltt_Dl~AULEU_:_!QC29~im_a1•1_g~_nll.!!~~C~& 
An atte•pt was made to execute this program either by the •EX co••and 
or by entering a trancode for this program, but the progra• was 
disabled. 

SUGGESTED ACTION: 
Clear the program with the •CLE command and, thus, initiate recovery of 
this data base. 

l!~_EJlf._!LBEAD.I_iENI_!n_=_!2~2g~41_n~!~~& 
An attempt was made to send a •HAP command to a program •ore thaB once. 

SUGGESTED ACTION: 
If the progra• does not go to EOJ within a few minutes, investigate the 
EOF logic of the remote file of the program. 

1!1_1.NfU!_l61D.BEDi_fBQ~BAH_!EBHIB!l1U6s_ 
An atte•pt was •ade to send a message to a program that is in the 
process of halting Ca •HAP co••and was performed on this progra•>· 

SUGGESTED ACTION: 
Re-execute the progra•. 

1!Z_Ut:tE!e~'IEIL.lifE_Z2_tti&_[RQH_e~!-=-~RC~9~--D~ID!C~s 
A progra• sent the MCS a message with HCS-TYPE field of the Commo~-area 
header set to Z5 without first receiving a type-Z4 message. 

SUGGESTED ACTION: 
Investigate the program's HCS interface logic. 

1!1-1IfE_ll_DR_l~-~S9_[8QH_f80~RAH_=-~R~2!lC.~A-D.~Ab~~~s 
A progra• that was not declared i~ TCL to be a Restart Program sent 
a message to the HCS with MCS-TYPE field of the Common-area header set 
to 17 or 18. 

SUGGESTED ACTION: 
Investigate the program's MCS interface logic. Only Restart Programs 
can send type-17 or-18 messages. 

l!i_BEE.-1Ck-kAttNQ!_CUttE_EJ:liltt_~fil£ 
An attempt was made to enter a •REF command from the con;ole p~inter. 
This is not allowed and is ignored. 
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1!2-8lSI&BI_f6H_aEI~RNEll_B!U_llAIAa!~E-~-~di~~~~=n~m1~~ 
The HCS was expecting the Restart Program to return the name of the 
data base to De recovered. but the na•e returned did not Match the 
HCS's expectations. 

SUGGESTED ACTION: 
Investigate the Restart Program's HCS interface logic. The <dataoase
name> is what was received by the HCS. 

1!2_B~!!BI_e~a_[!ll!NU_~RRUR~-UA!!B!~E-~~~~~~~~~=n~!~~£ 
The Restart Program found an error while accessing the data base. 
See error messages 101 and 102 for further explanation and suggested 
action. 

l!l_BEi!~BI_e~tt-RE!.[RNEQ_aAu_eur_t_=-~eur_numbe~& 
The Restart Program returned a bad value for the PDT number. This 
value was originally stored in the restart data set by the program that 
created the record. 

SUGGESTED ACTION: 
Investigate the program logic of all ~rograms in the data basa that 
deals with the type-ZJ message. 

l!~_BE~!ABI_eGn_BE!~SNED_ll!Q_eB~~-!-=-~fBU~_n~~~[~& 
The Restart Program returned a bad value for the PROG nu•ber. This 
value was originally stored in the restart data set by the progra• that 
created the record. 

SUGGESTED ACTION: 
Investigate the program logic that deals with the type-23 message in 
all programs in the data base. 
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SUMMARY OF FILES 

1i.ENL.BAJ...., 
The GEHCOS system files are summarized in the following table. 

Pro gr am 

HCSSRC/OBJECT 

HCSSIM 

MCSFIX 

MCSGO 

HCSTCL 

HCSRECALL 

Table E-1 

Summary of GEMCOS 
System files 

In~ ut CI> 
Internal Na11e Output co) 

HCSTIC 1/0 
MCSFORMATS 110 
HCSQUEUE 110 
HCSBCKLG 1/0 
HCSAUOI T 110 
HCSOLDAUOI T 1/0 
HCSPRINT 0 
MCSTANK 110 

PRINT.OUT 0 
CARDS I 
HCSQUEUE 0 

SOURCE I 
NEW SOURCE 0 
CA ROS I 
LINE 0 

I 
I 
I 
0 
0 
110 
0 

HCSIN I 
HCSLST 0 
HCSPRM 0 
HCSTIC 0 
MCSFORMAfS 1/0 
HCSTHP 1/0 
OLDMCSTIC I 
MCSRPT 0 
DIRECTORY 1/0 

HCSTIC I 
MCSREM I/O 

Device External Name 

Disk 
Disk 
Re11ote 
Queue 
Disk ltCSAUDIT/AUOITnnn 
Disk MCSAUDIT/AUDITnnn 
Printer 
Disk MCSTANK/<random 

n1111ter> 
Printer '4CSSIMPRT 
Card it CSSI MCRD 
Queue 

Disk 
Disk 
Card 
Printer 

Disk llCSGTS 
Disk ltCSFTS 
Card MCSCRO 
Disk MCSSRC 
Disk 14 CSFI T 
Disk MCSTHP 
Printer MCSERN 

Card MCSIN 
Printer ltCSLSJ 
Disk ltCSfHP 
Disk MCSTIC 
Disk l'ICSFORMATS 
Disk It CSTMPI 
Disk MCSTIC 
Printer MCSRPT 
Disk wor~ !ICSDIRECTY 

Disk ltCSflC 
Reaote II CSREH 
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Program Internal 

MCSAUDIT 
MCSPRT 

E-Z 

Table E-1 <cont> 

Summary of GEMCOS 
System files 

Input CI> 
Name Output <O> 

I 
0 

Dev ice External Na•e 

Disk MCSAUDif/AUDITnnn 
Printer MCSPRT 



APPENDIX f 

COBOL74 

if HfBAL£ 
The 4.10 release of GEHCOS provides interface capabilities betwee~ the 
GEHCOS-generated MCS and COBOL74 programs. Burrougns COBOL74 co•plies 
to the coding standards established DY the American National Standards 
Institute <ANSI> of 1974. (for furtfter information about the C080l74 
language. refer to the B 1000 System COBDL74 Reference Manual. form 
number 1108883, for the 9.0 release of the B 1800/B 1700 systems.) 

!tL_H(.QY1H~t!f NT~£ 
COBOL74 programs that interface with GEHCOS do not affect or require 
changes in the specifications established in the Transaction Control 
Language CTCL>. However. the progra•s •~st be declared in the 
PROGRAM section of the TCL and defined as parttcipati•g programs in 
order to facilitate COBOL74 interface. 

BEI~DRK_D~El~l!lJl~_LAN~YA~l-lttllLl_REiYlRE!~N!i~ 
The NOL/LIBRARY file, provided for the 9.0 release of the B 1800/B 1700 
system• includes COBOL74 declarations and the COBOL74SEL request set. 
Both the declarations and the request set must be copied from the 
NOL/LIBRARY file and merged into the appropriate area in the user's NDL 
source file. POLL/SELECT devices• interfacing with COBOL74 programs. 
require a DIAGNOSTIC st3tement in the TERMINAL section of the 
network definition language. This statement must specify the request 
set• POLLTCTD• in the RECEIVE portion• and COBOL74SEL in the TRANSMIT 
portion of the state•ent. An exa1ple follows: 

Ex~mQl~l 

TERMINAL TD630: 
ADDRESS = 2. 
TRANSMISSION = O. 
REQUEST = CANDEPOLTD : RECEIVE• CANDESELTD : TRANSMIT. 
DIAGNOSfIC = POLLTCTO : RECEIVE• COBOL74SEL : T~ANSMIT. 
BUFFERSIZE = 2000. 
TYPE = 46. 

The network controller is recompiled upon entering specifications such 
as those presented in the example above as well as merging declara
tions and the COBOL74SEL request set. Cfor additional information. 
refer to the B 1600/B 1700 Systems Network Oef inition Languag~ CNDL> 
Reference Manual. form number 1073715.) 

kDBDL74_fBD~HA1f_H&.Q~IR~tt(ttl~£ 
Before COBOL74 programs send messages to the GEMCDS MCS, they must 
execute the ENABLE <cd-name> or the RECEIVE INPUT <cd-na•e> com•and. 
Either command generates a network-control FILE OPEN message 
<TYPE= 18>• which is sent to the MCS. The "cs accepts no messages 
from a COBOL74 program until it receives the FILE OPE~ message. 
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B~~IBI.&!1Qttis 
Multiple COBOL74 programs mgst not open the same remote tile. If 
this occurs, the results are unpredictable due to the 9.~ system 
software i•plementation. This restriction limits the use of the 
MlXCO~I£S statement. 
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TCL SIZE LIMITATIONS 

The TCL compiler has several size li•itations. Ther restrict the 
maximum number of various entities such as stations or programs which 
can be declared in TCL. These size limitations follow: 

The <Haxcopies statement> llUSt I> e less than • • • 

The number of programs must l>e less than • • • • • 

The nu•ber of trancodes •ust be less than • • • • • 

The number of message IDs must tu less than • • • • 

The number of stations must be less than • • • • • 

The number of devices must be less than • • • • • • 

The number of functions must be less than • • • • • 

The number of formats must be less than • • • • • • 

The number of users must be less than • • • • • • • 

The number of trancodes + the number of stations + 
the number of progra•s •ust be less than ••• 

• • • • 25& 

• • • • 217 

• • • • 60& 

• • • • lOZl 

• • • • 131 

• • • • 10Z3 

• • • • lOZl 

• • • • 10Z3 

• • • • 10Z3 

• • • • 13i7 

The number of programs * C 83 + <sum of 
maxcopies> > must be less than •••••• • • • • • • &5535 

The number of devices * the number of trancodes • 1> 
must be less than •••••••••••••••••• 65535 

The number of stations • 
C 48 + the number of trancodes + 
the number of programs > must be less tftan ••••• 65535 

The nu•ber of message-IDs * ~umber of devices • 10 
•ust be less than •••••••••••••••••• 65535 
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INOEX 

Access control• Z-3 
ACCESS CONTROL statement• 3•73 
Application-program interface• 2-1 
Archival recovery. 9-13# 9-14 
ATTACH MESSAGE stateaent• 3•100 
Audit• Z•6 
AUDIT ALL OUTPUf state•ent• 3•23 
AUDIT ASSIGNMENT stateaeat• 3•95 
AUDIT FILE PACK 10 statement• 3•38 
AUDIJ OK CAOK> com•a~d• 3-1~1 
AUDIT OUfPUT statement• 3•9& 
AUDll PA~E SIZE state•ent• 3-37 
AUDIT RECORD SIZE statement• 3-36 
Audit & Recovery comaands• 3-159 tbru 3•161 
AUDIT TRANSACTIONS statemeRt• 3-94 
Auxiliary programs. section 8 

Basic co•poAents• 3-5 thru 3•10 
Basic syabols• 3-' 
BROADCAST <BRC> command• 3•143 

Change commands• 3-151 thru 3•158 
CHANGE MONITOR FLAG CCMF> command• 3•151 
CHANGE REQUESTS statement. 3-21 
CHANGE SlATIUN ADDRESS (CSA> com1and• 3•152 
CHANGE StATION DIAGNOSTIC CCSD> c3mmand• 3-153 
CHANGE SlATION FREQ~ENCY CCSF> commaad• 3•154 
CHANGE SlAJION HAXIHUH RETRY CCSK> command• 3•155 
CHANGE SIATION QUEUE CCSQ) commaBd• 3•15& 
CHANGE SfATION READY <CSR> commaad1 3•151 
CHANGE STATION TRANSMISSION CCST> coamand• 3•158 
Character set. 3•3 
CHEC~POINf INTERVAL statement• 3•39 
CLEAR BUSY FLAG CCBF> coamaBd• 3•139 
CLEAR DISABLED PROGRAM CCLE> comaand• 3-160 
Close files. 3-lZl 
Coaaon-area header. Z-1• 2•2• 2-6• 3•101• 3•126 tbr~ 3•130 
COMMON SIZE state•ent, 3•89 
COMPILE OPTIONS stataaent• 3-29 
Coapiling with KCSICL• 7•1 
Console or card reader input• 1-1 
CONTINUOUS LOG-ON stateaent• 3•109 
CONTROL statement• 3•13 tbrm 3-11 
CONTROL StATIONS stateaent1 3•71 
Controlled sautdown• Z-6 
Conventions for a •RECOVERY = SYNCHRBNIZED• specif icatioA• 9•9• 9•10 
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DATA BASE NAME stateaent• 3•93 
Data Dase recovery Cnonsynchronized>• 9•1 
DATA DUMP state•ent• 3-22 
Debugging Aids. Z-6 
Deck Descri~tion. 3-11• 3-12 
DEFINITION section• 3•63 tbrw 3-7\ 
OElACH MESSAGE stateaent• 3•101 
DEVICE section. 3-110 thru 3-114 
DISABLE USER CDU$) command• 3-137 
Dynaaic declarations. 3-117 

ENABLE US~R <EUS) coa•and• 3-136 
Error aandler. 3·1Z3 
Error handling• Z-5 
EXECUTE PROGRAM coaaand• 3•136 
EXECUTE state•ent• 3•901 3•91 
Executing an Hes. 1-1 

FAMILY stateaemt of NOL• z-1. z-z 
files. GEHCOS syste•• appen~ix E 
FORMAT AND ~UNCJION statement list• 3•46• 3-47 
Format declaration. 3-51 thru 3-57 
Formatting. 2-9 
for•atting errors• 3•58 thrw 3-69 
Function declaration• 3-48 tbru 3•50 

GEHCOS editing pirases. 6-1• 6-2 
Generation. 1-1 
GLOBAL section. 3-19 thru 3-71 

HALT APPLICATION PROGRAM CHAP> co1mand• 3•14B 
HALT SYSJEM CKLl> co•sand• 3-142 
Handle recall• 3-124 

Identifiers. 3-4 
INPUT FORMATS state•ent• 3-113 
INTERFAC£ stateaent• 3-80 

logical Station Nuaber CLSN>• 2-1 

HAXIMUH COPIES state•ent• 3•98 
MAXIMUM TEXT SIZE stateaent• 3-40 
HCS control commands• 3•141• 3-142 
HCS interface. 3•82 thru 3-64 
HCS output messages. appendix d 
HCS program. 1-1, 1-2 
HCSFIX pr~gram. 1-3, 8-3 tbru 8-5 
HCSIH, 3-1 
MCSRECALL• t-3 
HCSSIH pr~gram• 8•1• S-2 
HCSTCL CKCS com~iler), t-3, 3•1 
HCSTIC Crable Informati&B Control file>• 1•3 
HCSTIC FILE NAME stateaeAt• 3•18 
Mergeabte external source state•e~ts. Z-7 
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MESSAGE BROAOCASJ statement• 3-23 
Message control coemaAdS• 3-1'3• 3-1'4 
MESSAGE RECALL stateaeAt• 3•2' 
Message recavery, 2-6 
Message routing• sectio~ 4 
KESS CODE sectiON• 3•115 thru 3-119 
MESS procedures• 3-120 thru 3-12> 
Messages• network• appendix D 
Message trpe, Z•l 
Metalinguistic for•ulas• 3-Z 
Monitor. 2-9, 3-131 
MONITOR TRACE stateme~t• 3-2& 
MONITOR TRACE ON stateaent• 3-45 

NAME-STACK ENTRIES statement• 3-31 
NCC OK RESPONSE• 3-34 
NOL• 2•1• Z•Z 
Network adainistrati~n, z-4, 2•5 
Networt Controller <NC>• 2-' thru 2-6 
Network Control Com•a•ds CNCCs>• 2-4 tbr~ z-s, 3·13Z thri 3-1&1 
Network restoration. 2-5 
NONPARTICIPATION interface. 3-so. 3-81 
Nonsynchroaized and synchronized data base recovery, ~-J 
No recovery. 9-1, 9-2 

OBJECT-CODE FILE NAME stateMeRt• 3-30 
OPEN HESSAGE state•ent. 3-99 
OUTPUT FORMAlS stateee•t• 3•114 

PARTICIPATION interface. 3-sz taru 3-S4 
POP QUEUE CPQ) com•and• 3•14' 
Procedure define list• 3-116• 3-119 
Progra• abort• 9-6 
PROGRAM SOJ EOJ statement• 3-25 
Progra• control comaands• 3•136 tbru 3-140 
PROGRAM section. 3-75 thru 3-tOl 
PROGRAM TITL£ statement• 3-67 

QUEUE BUFFERS state•~nt. 3-,z 
QUEUE DEPTH statement• 3•'1 
QUEUE NAME state•ent• 3•43 
Queue restoration recovery, 9-z, 9-3 

RECALL PROGRAM stateaent• 3•70 
RECOVER DATA BASE <REC> caaaand• 3-161 
Recovery, sectioft 9 
Recovery after srste• failure, 9-T 
Recoverr cycle. 9-11• 9-tz 
Recovery procedure. 1-2 
Recovery processing• 9•7 
Recovery-related conventions• 9-9 
RECOVERY statement• 3-92 
REFRESH CREF> coamaftd• 3-159 
Remote file• 2-1, 2-z, 9-4 t~ru 9•6 
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Re•ote pTogra• execution, Z-9 
Report commands, 3-145 taru 3-150 
REPORT DATA DUMP CRDM) command1 3•145 
REPORT FILE STAT~S CRfS) coamaftd, 3-1~6 
REPORT PROGRAM COUNTERS CRPCl costand, 3•1•8 
REPORT PROGRAM SJAT~S CRPS> coa1a~d1 3•147 
REPORT SJAtION COUNTERS <RSC) coamand• 3-149 
REPORT STATION STATUS CRSSl com•a~d, 3-150 
R£SIDENC£ statement, 3-86 
Restart program, 9-11 
RESTART PROGRAM state•e•t• 3-91 
Routing, z-4, 2-8 

CSee also Transacti~n-9ased Routing> 

Security, z-2, 2-3, 2-4 
Security control co••a~ds• 3-13~ thru 3-137 
Screen wraparound, z-a, 2-9 
SCREEN SIZE stateme~t, 3-105 
SIGNAL CHARACTER stateaent, 1•35 
SIGN-ON stateaent, 3•104 
SIHULAlIDN stateaent, 3•44 
SOURCE-CODE FILE MAME stateae~t, 3-31 
Static declarations, 3•116 
STATION LISt statement• 3•112 
STATION section, 3-102, 3•103 
SfATION sectioft ef NOL, Z•t 
STATUS REPORTS stateaeat, 3•Z7 
Strings, 3-9 
Summary of files• appendix E 
Suamary of Network Control Co9aaBds1 appendix 8 
Suaaary of TCL syntax• ap~endix A 
Supervisory Mes, 2-9 
Synchronized recovery, 9•8 
Symtax conventions, 3-1 
SYSTEM HALT statement• 3•28 
Systea operation,, section 1 
System requireaents, appeRdix C 
System structure. t-3 

JRANCGDE statement, 3-85 
Transaction-Based Routing <TBR>• 2-2, 2-3 
TRANSACTION CODE POSITION stateae~t, 3-10& 
transaction Control Language CfCL>1 1•3• sectioa 3 
Transaction Control Language com~iler, 1•3 
TRANSACTION "DOE stateaent1 3•108 
Transaction processimg, 9-6 
Types of recovery, 9-Z thru 9•1\ 
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User Progra••iRg Language COPL>• 1-2 
User programs. 3-78• 3-79 
Utility programs, 3-77 

VALID ACC~SS KEYS stateaent• 3-107 
VALU£-STACK BITS stateaeRt• 3-33 

f iwa 


	0000
	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	01-01
	01-02
	01-03
	01-04
	02-01
	02-02
	02-03
	02-04
	02-05
	02-06
	02-07
	02-08
	02-09
	02-10
	03-001
	03-002
	03-003
	03-004
	03-005
	03-006
	03-007
	03-008
	03-009
	03-010
	03-011
	03-012
	03-013
	03-014
	03-015
	03-016
	03-017
	03-018
	03-019
	03-020
	03-021
	03-022
	03-023
	03-024
	03-025
	03-026
	03-027
	03-028
	03-029
	03-030
	03-031
	03-032
	03-033
	03-034
	03-035
	03-036
	03-037
	03-038
	03-039
	03-040
	03-041
	03-042
	03-043
	03-044
	03-045
	03-046
	03-047
	03-048
	03-049
	03-050
	03-051
	03-052
	03-053
	03-054
	03-055
	03-056
	03-057
	03-058
	03-059
	03-060
	03-061
	03-062
	03-063
	03-064
	03-065
	03-066
	03-067
	03-068
	03-069
	03-070
	03-071
	03-072
	03-073
	03-074
	03-075
	03-076
	03-077
	03-078
	03-079
	03-080
	03-081
	03-082
	03-083
	03-084
	03-085
	03-086
	03-087
	03-088
	03-089
	03-090
	03-091
	03-092
	03-093
	03-094
	03-095
	03-096
	03-097
	03-098
	03-099
	03-100
	03-101
	03-102
	03-103
	03-104
	03-105
	03-106
	03-107
	03-108
	03-109
	03-110
	03-111
	03-112
	03-113
	03-114
	03-115
	03-116
	03-117
	03-118
	03-119
	03-120
	03-121
	03-122
	03-123
	03-124
	03-125
	03-126
	03-127
	03-128
	03-129
	03-130
	03-131
	03-132
	03-133
	03-134
	03-135
	03-136
	03-137
	03-138
	03-139
	03-140
	03-141
	03-142
	03-143
	03-144
	03-145
	03-146
	03-147
	03-148
	03-149
	03-150
	03-151
	03-152
	03-153
	03-154
	03-155
	03-156
	03-157
	03-158
	03-159
	03-160
	03-161
	03-162
	03-163
	03-164
	03-165
	03-166
	03-167
	03-168
	03-169
	03-170
	03-171
	03-172
	03-173
	03-174
	03-175
	04-01
	04-02
	04-03
	04-04
	05-01
	05-02
	05-03
	05-04
	06-01
	06-02
	06-03
	06-04
	06-05
	06-06
	06-07
	06-08
	06-09
	06-10
	06-11
	06-12
	06-13
	06-14
	06-15
	06-16
	06-17
	07-01
	07-02
	08-01
	08-02
	08-03
	08-04
	08-05
	08-06
	08-07
	08-08
	08-09
	09-01
	09-02
	09-03
	09-04
	09-05
	09-06
	09-07
	09-08
	09-09
	09-10
	09-11
	09-12
	09-13
	09-14
	09-15
	09-16
	10-01
	10-02
	11-01
	11-02
	11-03
	11-04
	11-05
	11-06
	11-07
	A-01
	A-02
	A-03
	A-04
	A-05
	A-06
	A-07
	A-08
	A-09
	A-10
	A-11
	A-12
	A-13
	A-14
	B-01
	B-02
	B-03
	B-04
	C-01
	C-02
	C-03
	C-04
	C-05
	C-06
	C-07
	C-08
	D-01
	D-02
	D-03
	D-04
	D-05
	D-06
	D-07
	D-08
	D-09
	D-10
	D-11
	D-12
	D-13
	D-14
	D-15
	D-16
	D-17
	D-18
	D-19
	E-01
	E-02
	F-01
	F-02
	G-01
	X-01
	X-02
	X-03
	X-04
	X-05

