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SECTION 1

GENERAL PRINCIPLES

Recommendation Z.301

INTRODUCTION TO THE CCITT MAN-MACHINE LANGUAGE

1 Field of application

The man-machine language (CCITT MML) can be used to facilitate operation and maintenance functions 
of Stored Program Control SPC systems o f different types. Depending upon national requirements, CCITT MML 
can also be used to facilitate installation and acceptance testing of such systems.

In many cases, SPC systems will be supported by auxiliary systems, e.g., in operation and maintenance 
centres an d /o r centres for other purposes such as sales, subscribers’ complaints, etc., to carry out functions in 
cooperation with the SPC system. Different types of communication may be required for this cooperation. To 
clarify where the CCITT MML is intended to be used, a configuration is shown in Figure 1/Z.301 which 
illustrates the case of three separate systems. Local and remote man-machine terminals may be used. The 
configuration of systems in a network may vary, but this does not alter the principles governing the field of 
application of the MML.

The CCITT MML is intended to handle the functions required at the interface marked 1 while other 
methods may be required for the interface marked 2. Interface 2 is not considered. Since interface 1 is the 
interface of interest, it should be stressed that no assumptions are made concerning the physical location of any 
supporting software or whether, indeed, that software is entirely resident in any one place rather than distributed.

Although telephone signalling and switching has been considered the primary application area for the 
MML, these Recommendations accommodate the extension of the MML into other areas such as data switching, 
ISDN operations and maintenance, and software development environments.

In the Recommendations of this Part, the term man is used in the sense of user, and the terms machine 
and system  are used interchangeably.

2 Man-machine communication model

M an-machine communication, the means of exchanging information between users and systems, can be 
represented by a layered model in which each layer defines features that support such communication. In their 
entirety, these features offer users an appropriate man-machine interface. The model is shown in Figure 2/Z.301 
where higher layers are based upon features offered by the lower layers. The man-machine interface, for any given 
system, represented by the highest layer of the model, is based on the repertoire of inputs, outputs, special actions 
and man-machine interaction mechanisms, including dialogue procedures made available by the layers below.

These features are, in turn, supported by the lower layers in which the semantics associated with each 
MML function (actions, objects, information entities and their interrelationships) and the MML syntax are 
defined. The lowest layer of the model is identified in the set of system functions to be controlled and in the 
capabilities available in the man-machine terminals connected to the system.

Fascicle X.7 — Rec. Z.301 3
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including dialogue procedures

MML function sem antics MML syntax

S ystem  functions Terminal capabilities

FIG URE 2/Z.301 

Man-machine communication model
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3 Organization of the MML Recommendations

The Recommendations on man-machine language are grouped in five sections:

1 General principles

2 Basic syntax and dialogue procedures

3 Extended MML for visual display terminals

4 Specification of the man-machine interface

5 Glossary of terms.

Section 1 gives an introduction to man-machine communication by the CCITT MML and contains 
information of a general nature. Section 2 deals with syntax and dialogue procedures for terminals where no 
advantage is taken or can be taken of enhanced input and output facilities which are usually available on visual 
display terminals (VDTs). Section 3 describes capabilities of VDTs and kinds of dialogue elements suitable for 
conveying the syntax of any application, including the syntax specified in Section 1, which can be applied to the 
operation and maintenance of SPC systems. As terminal technology advances and the theory of the man-machine 
interface evolves, greatly improved interfaces are possible. On the other hand, basic terminals will remain in use. 
Therefore this section provides a framework that accommodates interfaces possible on more sophisticated 
terminals and at the same time ensures that syntactic details presented at both sophisticated and basic terminals in 
a given application are consistent. Section 4 identifies operation, maintenance, installation and acceptance testing 
functions to be controlled by the MML. A methodology is defined by which the semantics relating to MML 
functions may be generated and by which the inputs, outputs and special actions may be specified; specific 
Recommendations on Subscriber Administration, Routing Administration, Traffic Measurements Administration, 
and Network Management Administration are included. Section 5 contains a summary of the terms used in 
Sections 1 to 4 together with short definitions to aid the reader seeking an explanation of a term.

4 Organization of Section 1

Section 1 consists of two Recommendations:

Z.301 Introduction to the CCITT man-machine language

Z.302 The meta-language for describing MML syntax and

Recommendation Z.302 enables the reader to interpret the 
dialogue procedures in Sections 2 and 3.

5 Basis of MML

The MML contains features which are sufficient to ensure that all relevant functions for the operation, 
maintenance, installation and acceptance testing of SPC systems can be performed.

The basic attributes of the language are summarized in the following:

a) The MML provides a consistent interface which is easy to learn and easy to use by novices as well as 
by experts, making possible the input of commands and the interpretation of outputs in a way 
convenient to all users.

b) The MML is flexible, allowing system design to be optimized according to the tasks to be performed. 
It offers a variety of input/ou tpu t features including direct input, menus and forms.

c) The MML is adaptable to different kinds of personnel and to different national languages and 
organizational requirements.

d) The MML is structured to allow graceful incorporation of new technology.

The MML should be sufficiently flexible to meet Administrations’ requirements for the organization of 
their operation and maintenance staff and for the security of their SPC systems; it should not restrict their 
selection of terminal types. The MML covers the man-machine interface including those functions that are 
initiated by the system and those that are initiated by the user. It should be implemented in such a way that errors 
in commands or control actions will not cause the system to stop, unduly alter the system configuration or take up 
undue resources.

dialogue procedures.

diagrams used to specify MML syntax and
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6 Input/output

As indicated in Figure 1/Z.301, the interface being recommended is that between the user and an I/O  
device or devices. These devices must at least be capable of handling the code of the characters of the CCITT 
International Alphabet No. 5 both for input and for visual textual output to the user. Input will normally be from 
a keyboard device, but for bulk input of data a n d /o r commands, some temporary storage medium such as paper 
tape, cassette, disc, etc., could be used. For output, a variety of device types is possible, including paper tape 
punches, teletypewriters, line printers, visual display terminals, etc.

7 Extensibility and sub-setting

The MML has an open-ended structure such that the addition of any new function or requirement will 
have no influence on the existing ones.

The language structure is such that sub-sets can be created. Sub-setting may be for various purposes, 
e.g., staff sub-sets, in which selection is done to meet the needs of certain sections of staff; application sub-sets, in 
which selection is made for convenience of application, etc.

Recommendation Z.302

THE META-LANGUAGE FOR DESCRIBING 
MML SYNTAX AND DIALOGUE PROCEDURES

1 Introduction

Syntax diagrams are a method of defining language syntax1). A syntax diagram consists of terminal and 
non-terminal symbol boxes connected by flowlines. An annotation symbol is used to insert comments. The syntax 
of a language can be defined by a series o f syntax diagrams, each diagram defining a particular non-terminal 
symbol. In the MML Recommendations, syntax diagrams are used to assist in specifying the syntax of the MML 
input, MML output and the user-system dialogue procedures. A path through a syntax diagram defines an MML 
input, an MML output or a man-machine dialogue structure.

The sequence of symbols in a path through syntax diagrams does not always imply a corresponding order 
in time or in place. The order in time is only significant in dialogue procedures for changes in the direction of the 
information flow, i.e. from input to output or from output to input. For output on printers it represents an order 
in place (from left to right and from top to bottom). However, for output on VDTs, the order in place only 
applies to positions within a screen window (see Recommendation Z.322).

The following describes the use of syntax diagrams and states a set of rules for their use.

2 Terminology

2.1 Terminal symbols are those characters or strings of characters which actually appear in the input or
output. To avoid possible misunderstanding, format effectors are represented by a crossed mnemonic of the 
intended format effector.

2.2 A non-terminal symbol does not immediately appear in MML input or MML output; it represents, within
a syntax diagram, another syntax diagram by name. Hence it is an abbreviated symbol for a more complex 
construct (consisting of a set of terminal an d /o r non-terminal symbols) used in several places.

2.3 Annotation symbols (see § 3.7) are used to insert references to descriptive or explanatory notes. For
example, they may be used to indicate mutually exclusive paths through a diagram.

The syntax diagrams used in MML are based on those used to describe the programming language PASCAL [1]. 
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3 Rules

3.1 Every symbol box (terminal or non-terminal) and consequently each diagram must have one, and one 
only, entry and one, and one only, exit flowline.

3.2 Each diagram must fit on a single page. Thus there is no off-page connector symbol.

3.3 Flowlines are always unidirectional. The preferred direction for flowlines which select alternatives is down. 
The preferred direction for flowlines which connect symbols is left-to-right. The preferred direction for flowlines 
which indicate repetitions (loops) is counterclockwise.

3.4 An arrowhead is required wherever any two flowlines come together, and wherever a flowline enters a 
symbol box. Additional arrowheads may be inserted wherever it is felt that this will improve the clarity of the 
diagram.

3.5 Terminal symbols are surrounded by boxes with rounded corners. The width of the box is proportional to 
the number of characters contained in the box. For short terminal symbols, the box may become a circle. Symbols 
representing system input are surrounded by a single solid line and those representing system output by a double 
solid line:

— for terminal input symbols see Figure la)/Z .302 and Figure lb)/Z.302,
— for terminal output symbols see Figure lc)/Z.302 and Figure ld)/Z.302.

3.6 Non-terminal symbols are surrounded by rectangular boxes. The name of the non-terminal symbol must be 
written in lower case characters. Every non-terminal symbol must have an associated syntax diagram except where 
the symbol is annotated “Not further expanded in diagram form”. The non-terminal symbol used to name a 
particular syntax diagram must appear at the upper left corner of the diagram. Symbols representing system input 
are surrounded by a single solid line, those representing system output by a double solid line and symbols 
representing a combination of input and output by an outer solid and an inner dashed line:

a) for the non-terminal input symbol see Figure le)/Z.302,

b) for the non-terminal output symbol see Figure lf)/Z.302,

c) for the non-terminal input/ou tpu t symbol used in dialogue procedures see Figure lg)/Z.302.1

3.7 An annotation is denoted by the following symbol:

where n is a number referring to a descriptive or explanatory note. The text of the note must be located at the 
foot of the diagram.

b) c) d)

CD o. CD
T erm in al in p u t 
s y m b o ls

T erm in al o u tp u t  
s y m b o ls

e) g)

L  I
CCITT - 29340

N o n -te rm in a l N o n -te rm in a l N o n -te rm in a l 
in p u t s y m b o l o u tp u t  sy m b o l in p u t /o u tp u t

sy m b o l

FIGURE 1/Z.302
Terminal and non-terminal symbols to be used for 

the CCITT man-machine language

Reference

[1] JENSEN (K.), W IRTH (N.): PASCAL, User M anual and Report, Springer Verlag, New York, 1975.
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SECTION 2

BASIC SYNTAX AND DIALOGUE PROCEDURES

Recommendation Z.311

INTRODUCTION TO SYNTAX AND DIALOGUE PROCEDURES

1 Scope of the Section

Section 2 deals with syntax and dialogue procedures for terminals where no advantage is taken or can be 
taken of enhanced input and output facilities which are usually available on VDTs. This basic M ML is therefore 
compatible with the use of VDTs used in the manner of teletypewriters, hard copy printers, etc., at the 
man-machine interface.

2 Organization of Section 2

Section 2 consists of the following Recommendations:
Z.311 Introduction to syntax and dialogue procedures
Z.312 Basic format layout
Z.313 (spare)
Z.314 The character set and basic elements
Z.315 Input (command) language syntax specification
Z.316 Output language syntax specification
Z.317 Man-machine dialogue procedures.

Recommendation Z .317 describes the operational procedures for a dialogue between user and system. For
aspects of input syntax, reference is made to Recommendation Z.315 and for aspects o f output syntax, reference is
made to Recommendation Z .316. Recommendation Z.316 also deals with output outside dialogue. The specification 
of basic syntax elements for input and output, together with the characters to be used, is contained in
Recommendation Z .314. Formats to be used on teletypewriters and hard copy printers are described in Recommen
dation Z.312.

Recommendation Z.312

BASIC FORMAT LAYOUT

1 General

To facilitate filing and retrieval of recorded information in MML, it is recommended that this information 
should be recorded on pages with an identification header at the top of each page. The top and bottom lines o f a 
page should not be used but should be left blank.

It is further recommended that the layout for printing information in MML should be based on a 
maximum of 72 characters per line and 66 lines per page, as this format can be accommodated on both the A4 
and the 11 -inch standard size paper and can be printed by standard teletypewriters.
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Where a number of characters per line in excess of 72 is required, a second format is recommended. This 
accommodates 120 characters per line and would be used, for example, on line printers.

In order to save paper or where paging to facilitate filing of output is not required, paging may be 
suppressed by suppressing the generation of all superfluous line feeds.

To distinguish between the formats recommended, they are further indicated as format FI for the paper 
sizes A4 and A5L and format F2 for the paper size A4L. In the recommended formats specified below, Interna
tional Standard ISO/2784 [1] has been taken into account.

2 Recommended formats for presenting information in MML

2.1 Format FI

According to this format, which is based on the A4 and the 11-inch standard size paper, the maximum 
number of characters per line is 72. The number of lines per page may be 66, using the full 11-inch and A4 paper 
sizes or 33, using half the paper size (5.5 inch or A5L).

Information presented in this format can also be displayed on most of the VDTs available on the market. 
However, the number of lines which can be displayed at the same time on these devices is, in general, not more 
than 20 to 25 lines.

2.2 Format F2

This format allows a maximum of 120 characters printed on a line and has 66 lines per page. It can be 
accommodated on paper having a width equal to the A4L standard.

Reference

[1] International Organization for Standardization: Continuous form s used fo r  information processing. Sizes and 
Sprocket feed  holes, ISO 2784-1974.

Recommendation Z.314

THE CHARACTER SET AND BASIC ELEMENTS

1 General

The character set and the basic elements used in the syntax are essential components of MML inputs, 
MML outputs and the man-machine dialogue procedures.

2 The character set

The character set to be used for the CCITT MML is a sub-set of the CCITT International Alphabet No. 5 
which has been established jointly by the CCITT and the International Organization for Standardization.

To allow for possible implementation of the CCITT MML using national languages, the sub-set is taken 
from the basic code table given in Recommendation T.50 [1] The code positions reserved in this table for national 
use are not contained in the basic character set o f the CCITT MML, but may be used in these national 
implementations.

According to Recommendation T.50 [1] transmission control characters and information separators are 
intended to control or to facilitate transmission of information over telecommunication networks. Hence these 
control characters are not used in the MML. This will avoid interference with data transmission procedures when 
information in the MML is transmitted via a data transmission network.

It is furthermore recommended when information is printed or displayed that devices are used which print 
or display different graphic symbols for the digit zero and the capital letter O.
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The characters selected for use in the CCITT MML are given in Table 1/Z.314.

TABLE 1 /Z .3 14 

Character set to be used for the CCITT man-machine language

b7 0 0 0 0 1 1 1 1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1

Pos. 0 1 2 3 4 5 6 7
b 3 b? b 1

0 0 0 0 0 NUL SP 0 © P © P

0 0 0 1 1 o o ! 1 A Q a q

0 0 1 0 2 DC 2 n 2 B R b r

0 0 1 1 3 DC 3 # 3 C S c s

0 1 0 0 4 dc4 $ 4 D T d t

0 1 0 1 5 °/o 5 E U e u

0 1 1 0 6 & 6 F V f V

0 1 1 1 7 BEL ; 7 G W 9 w

1 0 0 0 8 BS CAN ( 8 H X h X

1 0 0 1 9 HT
CFE11 EM ) 9 I Y i y

1 0 1 0 10 LF
(FE2) SUB * : J Z j z

1 0 1 1 11 VT
(FE3) ESC + 5 K ® k ®

1 1 0 0 12 FF
(FEO / < L © I ®

1 1 0 1 13 CR
(FE5) - = M ® m ©

1 1 1 0 14 SO 0 > N © n ©
1 1 1 1 15 SI 1 ? 0 — 0 DEL

CCITT - 26622
a )  T h e s e  p o s itio n s  a re  r e s e rv e d  fo r n a tio n a l u s e .

General remarks — The characters proper to the open positions are considered as outside the MML. They 
are implementation dependent and, together with the characters named in the table but not included in the MML, 
may be used in accordance with the rules given in Recommendation T.50 [1]. The position of a character in the 
table can be indicated by its column and row number, e.g., Pos. 3/1 gives the position of the digit 1 in the table. 
The table gives also the binary codes allocated to the table positions according to Recommendation T.50 [1]. The 
bits are identified by b7, b6, . . .  b ] , where b7 is the highest order, or most significant bit, and bj is the lowest 
order, or least significant bit.

3 Summary of use of characters

The use of characters in the character set, except for letters, digits, and characters used solely as graphic 
characters and format effectors, is described in Table 2 /Z .314. CCITT International Alphabet No. 5 code is 
indicated by position number (see Table 1/Z .3 14).

3.1 Letter

A letter is one of the characters listed in Table 1/Z.314, columns 4, 5, 6 and 7. However, positions 5/15 
and 7/15 are excluded. The characters reserved for national use may be used as letters or as graphic characters.
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3.2 Digit

A digit is one of the characters listed in Table 1/Z .3 14, column 3, positions 0 to 9.

3.3 Graphic characters

Graphic characters are a collection of characters one or more of which may be used to improve 
readability. Graphic characters which have other syntactic uses are listed in Table 2/Z.314. The $ (position 2 /4  in 
Table 1/Z .3 14) is the only character used solely as a graphic character.

3.4 Format effector

The format effectors used in MML are the characters FE1 to FE5 and SP (space) as defined in 
Table 1/Z.314. The character BACK SPACE (FEO in Recommendation T.50 [1]) is not regarded as a format 
effector in the MML.

4 Basic elements used in the syntax

Syntax diagrams of the basic elements used in the syntax are given in § 5 in sub-paragraphs with numbers 
corresponding to those in § 4.

4.1 Identifier

An identifier is a string of one or more characters which begins with a letter and, if applicable, 
subsequently contains only digits an d /o r letters e.g., U, UPDATE, UPD8.

4.2 Symbolic name

A symbolic name is a string of one or more characters used for the purpose of representing an entity 
which cannot be adequately represented by numerals or identifiers. The string contains at least one letter an d /o r 
at least one of the graphic characters +  (plus sign), #  (number sign), % (percent sign) plus any number of digits, 
including none. The characters may appear in any order. For example a time duration of 6 hours may be 
represented by the symbolic name 06H, a 10 percent threshold value by 10%, a signalling system such as CCITT 
No. 6 by SS #6 .

4.3 Decimal numeral

A decimal numeral is a character combination, consisting of a digit or digits and an optional . (full stop), 
preceded by the special character combination D ’ (D apostrophe). If  the numeric default base for an information 
unit (see Recommendation Z.315) is decimal, then the D ’ is optional.

4.4 Nondecimal numerals

A nondecimal numeral is a character combination preceded by a special character combination indicating 
the type of numeral.

4.4.1 H ’ (H apostrophe) is used to indicate a hexadecimal numeral, the following characters thus being any of:
digits 0 to 9 or letters A, B, C, D, E, F.

4.4.2 O’ (letter O apostrophe) is used to indicate an octal numeral, the following characters thus being any of:
digits 0, 1, 2, 3, 4, 5, 6, 7.

4.4.3 B’ (B apostrophe) is used to indicate a binary numeral, the following characters thus being digit(s) 0 
an d /o r digit(s) 1.

4.4.4 K ’ (K apostrophe) is used to indicate a keyed numeral, the following characters thus being any of: digits 
0-9, * (asterisk), #  (number sign), or letters A, B, C, D.

4.4.5 When the default base for an inform ation unit (see Recommendation Z.315) is one of the nondecirftal 
numerals e.g.,-hexadecimal, the corresponding character combination, i.e. FT im this example, is optional.
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TABLE 2/Z.314 

Summary of use of characters

CCITT International Alphabet No. 5 
(Recommendation T.50) [1]

Man-machine language use
Character or 

character 
string

Position
number Name

CAN 1/8 Cancel Used as a deletion character.

! 2/1 exclamation mark An indicator used in dialogue procedures (continuation 
character in input language).

” 2 /2 quotation mark A text string delimiter and a graphic character.

# 2/3 number sign A character which may be used in symbolic names and keyed 
numerals and as a graphic character.

% 2/5 percent sign A character which may be used in symbolic names and as a 
graphic character.

& 2/6 ampersand A separator for information grouping and a graphic character.

2 /7 apostrophe A separator used when indication of type of numeral is 
required. The character is placed between a letter indicating the 
type of numeral and the numeral itself. Also used as a graphic 
character.

( 2/8 left parenthesis Used for delimiting arithmetical expressions, and conditions in 
a selection argument. Also a graphic character.

) 2/9 right parenthesis Used for delimiting arithmetical expressions, and conditions in 
a selection argument. Also a graphic character.

* 2/10 asterisk Used for keyed numerals, as an arithmetic operator and as a 
graphic character.

+ 2/11 plus sign A character which may be used in symbolic names, as an 
arithmetic operator and as a graphical character.

+  + 2/11 2/11 plus sign, plus sign A separator used for separating the increment from a group of 
consecutive param eter values.

* 2/12 comma A separator used to separate parameters (if more than one) 
within a block of parameters.

2/13 hyphen A separator used to separate information units or to separate 
identifiers an d /o r index numbers within compound parameter 
names. Also used as an arithmetic operator and as a graphic 
character.

2/14 full stop A separator used for subdividing a number into an integer part 
and a fraction part and as a graphic character.

/ 2/15 solidus Used as an arithmetic operator and as graphic character.

3/10 colon A separator used to separate blocks of parameters from each 
other and from the command code, an indicator used in the 
parameter block request indication and a separator used in 
output.

3/11 semicolon An indicator used to terminate a command (execution 
character).

< 3/12 less than sign An indicator used as a ready indicator for the system to output 
that it is ready to receive information, and a relational operator 
used in a selection argument.

3/13 equal sign A separator used to separate the parameter name and the 
parameter value of a parameter. Also a relational operator used 
in a selection argument.
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TABLE 2/Z.314 (cont.)

CCITT International Alphabet No. 5 
(Recommendation T.50) [1]

Character or 
character 

string

Position
number Name

Man-machine language use

> 3/14 greater than sign A separator to terminate the destination identifier and a 
relational operator used in a selection argument.

<  - 3/12 3/13 less than or equal sign A relational operator used in a selection argument.

<  > 3/12 3/14 less than or greater 
than sign

A relational operator used in a selection argument.

>  = 3/14 3/13 greater than or equal 
sign

A relational operator used in a selection argument.

? 3/15 question mark An indicator used for prom pting or help.

&& 2/6  2/6 ampersand, ampersand Separator used for information grouping.

& - 2 /6  2/13 ampersand, hyphen Separator used for information grouping.

& & - 2/6  2 /6  2/13 ampersand, ampersand, 
hyphen

Separator used for information grouping.

/* 2/15 2/10 solidus, asterisk Used to open a comment.

* / 2/10 2/15 asterisk, solidus Used to close a comment.

4.5 Text string

A text string allows input o f a literal text, including any delimiters which would have syntactical meanings 
when input outside a text string. It consists o f a string of zero or more characters enclosed by a “ (quotation 
mark) at the beginning and end. The string may contain any of the characters belonging to the character set 
defined in § 2 except correction characters (see Recommendation Z.315). If “ (quotation mark) is required within a 
string, it is represented by (double quotation marks). Text strings in output need not be delimited by quotation 
marks. Text strings for use in extended MML (Recommendations Z.321-Z.323) need not be delimited by quotation 
marks.

4.6 Arithmetical expression

An arithmetical expression is a combination of certain basic elements and arithmetic operators delimited 
by parentheses.

4.7 Ancillary facilities

Additional facilities have been provided when using MML commands as follows.

4.7.1 Comment facility

A comment is defined as a character string enclosed between the separators /*  (solidus asterisk) and * / 
(asterisk solidus), where the character string may contain any characters except the sequence * / (asterisk solidus) 
and correction characters (see Recommendation Z.315). The character string, including the delimiters, has neither
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MML syntactical nor semantical significance. However, if it occurs in a text string, it is regarded as being part of 
the text string. A comment may be inserted only before an d /o r after a separator, indicator, arithmetic delimiter 
[( (left parenthesis), ) (right parenthesis)], arithmetic operator [+  (plus sign), - (hyphen), /  (solidus), * (asterisk)], 
identifier or information unit [excluding the ’ (apostrophe) between the type of numeral and the numeral itself and 
the . (full stop) between the integer and fractional part of a number].

4.7.2 Escape syntax

In some systems it is not possible to use characters with syntactical meaning [e.g., ; (semi colon), 
- (hyphen)] or correction characters as data. In such systems an escape indication may be used in order to 
introduce the following character as data.

A specific escape indication is not proposed due to the diverse nature of terminals.
No syntax diagram is given.

4.7.3 Format effector

A format effector (see § 3.4) is used to format input and output in a suitable manner. Format effectors
have no significance in a command and may appear anywhere in input.

No syntax diagram is given.

4.8 Separator

A separator is a character or a string of characters used to separate items of information in the input or 
output and it may, in addition, have structural, semantic or other significance.

No syntax diagram is given.

4.9 Indicator

An indicator is a character used to indicate a state or make a request.
No syntax diagram is given.

5 Definition of the basic elements used in the syntax in diagrams

All these elements may be used in both input and output but for simplicity only the input elements are
shown in the diagrams. The output elements are identical to the input elements.

5.1 Identifier
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Decimal numeral

Digit

Digit
CCITT - 29381

Nondecimal numerals 

Hexadecimal numeral

Octal numeral

Binary numeral

B’

< ° >

CCITT - 29851
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Keyed numeral

X I F

Digit

- 0

- 0
0 -

- * © -
0-

CCITT - 26431

Text string

< 0

■ O — o

C h arac te r  (ex c lu d in g  " 
an d  c o rre c tio n  c h a rac te rs )

1) N o t fu r th e r  e x p a n d e d  in d ia g ram  fo rm .

2) W hen using th is  d iag ram  fo r  o u tp u t  in e x te n d e d  M M L 
(R e c o m m e n d a tio n s  Z .3 2 1 -Z .3 2 3 ) ,
te x t  s trings  n eed  n o t b e  d e lim ite d  w ith  q u o ta t io n  m ark s .

~ [ 2

O
J - T a
T1000701-88

Arithmetical expression

Note -  The deepest level of the arithmetical expression has to satisfy the diagram in a form where 
the box “ arithmetical expression” is omitted.
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5.8 Ancillary facilities

5.8.1 Comment

C h a r a c te r  s trin g  
(ex c lu d in g  th e  

s e q u e n c e  */  a n d  
c o rre c tio n  
c h a r a c te rs )

CCITT - 34210

1) N o t fu r th e r  e x p a n d e d  in d ia g ra m  fo rm .

Reference

[1] CCITT Recommendation International Alphabet No. 5, Rec. T.50.

Recommendation Z.315

INPUT (COMMAND) LANGUAGE SYNTAX SPECIFICATION

1 General

The following text describes the elements of the input language. Syntax diagrams of the input language are 
given in § 4 in sub-paragraphs with numbers corresponding to those in § 2. Where input elements are used in 
output, reference to these elements is made in the output language description Recommendation Z.316. Procedural 
aspects are taken into account in Recommendation Z.317. It should be noted that certain areas of the syntax allow 
options to be taken which could result in a syntax clash. The taking of such options must be chosen to suit the 
particular system involved.

2 Command structure

2.1 Command

A  command begins with the command code, which defines the function to be performed by the system. If 
further information is required a command code can be followed by a parameter part from which it is separated 
by a : (colon). The parameter part consists of one or more blocks of parameters (see §§ 2.3 and 2.9.1). A 
command is always completed by an execution character (see Recommendation Z.317).

2.2 Command code

The command code is composed of up to three identifiers separated by a - (hyphen) (e.g., functional 
area - object type - action). Where command codes are in the form of single mnemonic abbreviations, it is 
recommended that they consist o f the same number of characters.

2.3 Block o f  parameters

A block of parameters contains information necessary to execute the function specified in the command 
code. The information in a block of parameters is expressed in the form of a number of parameters specific to the 
command. If more than one parameter is included, they shall be separated by a , (comma). All parameters in any 
one block shall be of the same kind i.e. either position defined parameters or parameter name defined parameters.
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2.4 Parameters

A parameter identifies and contains a piece of information and may be either position defined or
parameter name defined. Non-relevant parameters may be omitted in accordance with §§ 2.4.1 and 2.4.2.

2.4.1 Position defined parameter

A position defined parameter consists of a parameter value which may be preceded by a parameter name 
from which it is separated by an =  (equal sign). Parameters must be given in a predetermined order within the 
parameter block. Where a param eter value is not to be given, the parameter is omitted leaving the appropriate 
separator or the appropriate indicator used to terminate a command. This indicates the param eter’s position in the 
block of parameters. Parameter omission can imply that the default value is meant. The default value can also be 
indicated by giving a parameter value assigned for this purpose.

2.4.2 Parameter name defined parameter

A parameter name defined parameter consists o f a parameter name followed by a param eter value from 
which it is separated by an =  (equal sign). These parameters may be given in an arbitrary order within the 
parameter block. Where a parameter value is not to be given, the parameter name and separator =  (equal sign) 
and the separator , (comma) following the parameter are also omitted. This omission can imply that the default 
value is meant. The default value can also be indicated by giving a param eter value assigned for this purpose. 
Where a parameter value implies the parameter name the latter and the separator =  (equal sign) can be omitted.

2.5 Parameter name

A parameter name unambiguously indicates the kind and structure of the subsequent parameter value and 
thereby defines the parameter value and how it shall be interpreted. It is an identifier. It is either a simple 
parameter name or a compound param eter name. The simple parameter name indicates a single param eter value
and a compound name indicates a parameter value in a list or table of similar parameter types.

2.5.1 Simple parameter name

A simple parameter name consists of one identifier.

2.5.2 Compound parameter name

A compound parameter name consists of one or more identifiers an d /o r index number all separated by a 
separator - (hyphen).

2.5.2.1 Index number

An index number is one or more digits.

2.6 Parameter value

A parameter value contains the information required to specify the appropriate object(s) or value(s) and 
consists of one or more information units. In the case where no information grouping (see § 2.9) is applied a 
parameter value reduces to a param eter argument. Refer to § 2.10 for data base query aspects.

2.7 Parameter argument

A parameter argument contains the information required to specify the appropriate object or value. It is 
the form of a parameter value when no information grouping is applied (see § 2.9). A parameter argument consists 
of a simple or a compound parameter argument.

2.7.1 Simple parameter argument

A simple parameter argument consists of one information unit.
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2.7.2 Compound parameter argument

A compound parameter argument consists of two or more information units separated by a - (hyphen).

2.8 Information unit

An information unit constitutes the smallest unit of information in the language from a syntactical point 
of view. An information unit can be a numeral, an identifier, a symbolic name, a text string or an arithmetical 
expression. A numeral always has a default base (e.g., hexadecimal) which can be overwritten, if required, by 
introducing the desired base as specified in Recommendation Z.314. However, the default base for a keyed 
numeral cannot be overwritten by another base.

2.9 Information grouping

Information grouping is used to improve the speed and ease of input activities. It is performed by 
grouping sets of information of the same type within the same command.

2.9.1 Grouping o f  blocks o f  parameters

If several blocks of parameters are to be included in one command they shall be separated by a : (colon).

2.9.2 Grouping o f  parameter arguments

Input of more than one parameter argument within one parameter o f a command can be achieved by 
grouping parameter arguments.

2.9.2.1 Grouping o f  simple parameter arguments

It is’possible to indicate several simple parameter arguments within the same parameter value separated by 
an & (ampersand). Example 1: 5&9 means the simple parameter arguments 5 and 9.

In the case of a sequence of consecutive (implicit increment value =  1) simple parameter arguments, it is 
possible to indicate the arguments by writing the lower and upper simple parameter arguments separated by an 
&& (ampersand am persand)1). Example 2: 5&&9 means the simple parameter arguments 5, 6, 7, 8 and 9.

An explicit increment value can be specified following the upper parameter argument separated by 
+  +  (plus plus). Example 3: 5&&9 +  +  2 means the simple parameter arguments 5, 7 and 9.

Other combinations of the above possibilities may also be used when required. Example 4: 5&&7&9 means 
the simple parameter arguments 5, 6, 7 and 9. Example 5: 5&&9+ +2&10 means the simple parameter argu
ments 5, 7, 9 and 10.

2.9.2.2 Grouping o f  compound parameter arguments

It is possible to indicate several compound parameter arguments within the same parameter value 
separated by an & (ampersand). Example 1: 5-1&6-3 means the two compound parameter arguments 5-1 and 6-3.

If  a group of compound parameter arguments differs only in the last information unit, the first compound 
parameter argument is completely specified, whereas all subsequent com pound parameter arguments are repre
sented only by their last information units, separated by an &- (ampersand hyphen). Example 2: 7-1&-3 means the 
two compound parameter arguments 7-1 and 7-3.

If  a group of compound param eter arguments differs only in the last information unit and constitutes a 
consecutive sequence (implicit increment value =  1), it is possible to indicate the arguments by writing the lower 
and upper information units separated by an &&- (ampersand ampersand hyphen)1). Example 3: 7-1&&-3 means 
the three compound parameter arguments 7-1, 7-2 and 7-3. Example 4: 7-1&-3&&-5 means the four compound 
parameter arguments 7-1, 7-3, 7-4 and 7-5.

9 The interpretation of the separators && (ampersand ampersand) and &&- (ampersand ampersand hyphen) is not exclusive. 
Other interpretations exist. One alternative would imply that no specific increment is inherent in the syntax. That is, the 
relationship of the values between the upper and lower values in the sequence is a semantic relationship dependent upon the 
function for which the sequence is being specified.
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An explicit increment value can be specified following the upper information unit separated by +  +  (plus
plus).

Any combination of the above possibilities may also be applied when required.
Example 5: 5-1&&-3&8-2&-5&-6 means the six compound parameter arguments 5-1, 5-2, 5-3, 8-2, 8-5 and 8-6. 
Example 6: 5-1&&-7+ +  2&8-1&-3 means the six compound parameter arguments 5-1, 5-3, 5-5, 5-7, 8-1 and 8-3.

2.10 Data base queries

Data base queries are expressed in terms of projection and selection information. Projection information 
can be represented by a parameter. Its name identifies the projection function. Its group of param eter argument(s) 
identifies the appropriate field(s) o f the data records to be displayed. Selection information can be represented by 
a parameter where the name identifies the selection function and the value identifies a (group of) selection 
argument(s). A selection argument comprises one or more conditions that should all be satisfied. A condition is 
specified by an identifier and a (group of) parameter argument(s) separated by a relational operator. The identifier 
specifies the name of the field and of the record to be selected. Omission of the selection information implies that 
the query is not conditional.

The names “projection” and “selection” are chosen for the example only. Other names such as “select” 
and “where” may apply.

Examples:

query-dbx: projection =  field a,

selection =  (field c =  0);

This command requests the records that satisfy the selection criterion field c =  0 of data set x; however, 
only field a of the selected records needs to be displayed.

query-dbx: projection =  field a & field b,

selection =  (field b >  5, field c =  1);

This command requests the records that satisfy both the selection criteria field b > 5 and field c =  1 of 
data set y. The resulting display need only show the fields a and b of the selected records.

query-dbz: projection =  field a & field b & field d,

selection =  (field d <  =  7, field e =  0) & (field b =  P);

This command requests from data set z the records that satisfy both the criteria field d <  =  7 and
field e =  0. It also requests the records that satisfy the criterion field b =  P. The display of all selected records
need only show fields a, b, and d.

Warning

The use of characters , (comma) and & (ampersand) in CCITT-M M L corresponds to the operators AND 
and OR in predicate logic. A general assumption is made that predicate logic is not used by normal operating 
personnel. Confusion can also be avoided by realizing the functions of the various separation characters in 
CCITT-MML. The comma is used as a separator of parameters within a block, where all parameters together play 
a role in executing the command. The ampersand serves as a separator in information grouping, and is used to 
input one command “valuel&value2”, as an alternative to inputting two commands, one for “valuel”, and one for 
“value2”.

Restriction

To avoid meaningless, expressions, the parameter argument if used in combination with a non-symmetrical 
relational operator in syntax diagram 4.10.1.1 (condition) should be restricted to numerals. However, identifiers 
and symbolic names are allowed if they represent members of an ordered set.
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3 Corrections and delete command

Corrections can be made by the deletion and resubmission of input.

Specific characters are not proposed because of the diverse nature of Input/O utput terminal devices 
available.

3.1 Delete last character

The facility may be used to delete successive input characters back to the last system output (see § 3.2).

3.2 Delete to last system output

This facility deletes all input characters after the last system output, being either the ready indication or 
prompting output (see Recommendation Z.317).

3.3 Delete command

The delete command request is conveyed by the CAN character (cancel). The use of this character causes 
the system to respond with an acknowledgement that presents input after the last command executed is cancelled. 
The system should respond with a new ready indication to indicate that it is waiting for a new command code (see 
Recommendation Z.317).

4 Definition of the input (command) language structure in syntax diagrams

4.1 Command

4.2 Command code

Iden tifier 0 — ■ Iden tifier * 0 - * Iden tifier

CCITT - 29351

4.3 Block o f parameters

11---S

2>--

0
Position  d efin e d  

p a ra m e te r

0
P a ra m e te r  n am e  

d efin e d  p a ra m e te r CCITT - 21352

1) U p p e r m a in  b ra n c h  valid  on ly  fo r b lo ck  o f p o s itio n  d e fin e d  p a ra m e te r s .
2) L o w e r m a in  b ra n c h  valid  on ly  fo r  b lo c k  o f p a ra m e te r  n a m e  d e fin e d  p a ra m e te r s .
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4.4 Parameters

4.4.1 Position defined parameter

4.4.2 Parameter name defined parameter

4.5 Parameter name

1) T h is  is o p tio n a l.

4.5.1 Simple parameter name

+  Id en tifie r  ►
CCITT - 26370

4.5.2 Compound parameter name

T1000720-87
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4.6 Parameter value

4.7 Parameter argument

4.7.1 Simple parameter argument

In fo rm a tio n  u n it -------------------------------------------------►
-------------------------------------1 CCITT - 26370

4.7.2 Compound parameter argument

In fo rm a tio n
un it

In fo rm a tio n
u n it

CCITT - 34200
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4.8 Information unit

4.9 Information grouping

4.9.1 Group o f  blocks o f  parameters 

See syntax diagram § 4.1.

4.9.2 Group o f  parameter arguments

4.9.2.1 Group o f  simple parameter arguments

C C IT T -C 9<70
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4.9.2.2 Group o f  compound parameter arguments

4.10

4.10.1

4.10.1.1

4.10.1.2

Data base queries 

Selection argument

o
C o n d itio n < > > T1000740-87

Condition

Symmetrical relational operator

T1000750-87

<E>

■<$>
T1000760-87
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4.10.1.3 Non-symmetrical relational operator

- 0 -

0 }

- 0  

- 0
T1000770-87

4.10.2 Group o f  selection arguments

.1

— Ktr—

f S e le c tio n
a rg u m e n t

T1000780-87

Recommendation Z.316

OUTPUT LANGUAGE SYNTAX SPECIFICATION

1 General

Syntax diagrams of the output language are given in § 3 in sub-paragraphs having numbers corresponding 
to those in § 2. Where input elements are used in output, a reference is made to the input language description 
Recommendation Z.315. Procedural aspects utilizing output other than output outside dialogue are taken into 
account in Recommendation Z.317.

2 Output structure

2.1 Output outside dialogue

The output described is output outside dialogue. This output is either a spontaneous output indicating a
certain event, e.g., an alarm situation, or it is a delayed response to an interactive operating sequence (see
Recommendation Z.317). An example of such a delayed response is a traffic measurement result.

2.2 Header

The header is given in output outside dialogue. It is also used in the dialogue procedure (see Recommen
dation Z.317). The main purpose of the header is to mark the output outside dialogue or the record of the 
dialogue for identification and information. The header can also be used for special purposes for an operation 
and maintenance centre. Recommended contents are information related to source identification, date and time. 
More information not related to the input or output function can be added to the header as additional header 
information.

The header is introduced by format effectors an d /o r graphic characters selected from a layout option.
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2.2.1 Layout option

A layout option is a combination of format effectors and graphic characters used to bound elements of the 
output in a clear and readable form.

2.2.1.1 Graphic characters

Graphic characters are used to improve readability of output.

2.2.1.2 Format effector

A format effector is used to format output in a suitable manner. Certain format effectors are specifically 
incorporated in the output definition given in § 3, but where the format effector element is shown any of the 
format effectors specified for M ML can be used. No syntax diagram is shown.

2.2.2 Source identifier

A source identifier indicates the physical area in which an output was generated.

2.2.3 Calendar date

The output of the date in the header is based on the International Standard (ISO 2014) [1] for the writing 
of calendar dates in all-numeric form. The calendar date shall be written in the following order: year, month, day. 
The calendar date shall consist o f a two decimal digit or four decimal digit year, a two decimal digit month, and a 
two decimal digit day of the month. The allowable characters between year and month and between month and 
day are hyphen or space.

Examples:

The 4th October 1979 shall be written in one of the following ways:

a) 19791004;

b) 1979-10-04;

c) 1979 10 04;

d) 791004;

e) 79-10-04;

f) 79 10 04.

The calendar date in input should preferably have a layout similar to that in output.

2.2.4 Time o f  day

The output o f the time in the header is based on the International Standard (ISO 3307) [2]. However, 
in MML the output of a decimal fraction of hours, minutes, or seconds is not utilized in the header.

Time representations are based upon the 24-hour timekeeping system. The sequencing of time elements 
shall be from high order to low order (left to right): hours, minutes, seconds. The hour shall be represented by a 
two-digit decimal number ranging from 00 up to and including 23. The minute shall be represented by a two-digit 
decimal number ranging from 00 up to and including 59. The second shall be represented by a two digit decimal 
number ranging from 00 up to and including 59.

Examples:

Hours, minutes 1225 or 12:25
Hours, minutes, seconds 122501 or 12:25:01

2.2.5 Additional header information

Additional header information is general information which has no relation to the function of the 
output, e.g.:

— sequence number,
— processor number,
— output device,
— day of the week.
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2.3 Alarm statement

The alarm statement may give information of a general class such as the degree of alarm or the source of
alarm.

2.3.1 Variable text

Variable text is a set of information units which contains information unique to the event which caused the
output.

2.4 Additional information

Additional information is general information related to the output, e.g.:
— type of output e.g., maintenance, statistics. This is not the same as identification of output, (see § 2.6),
— output recipient identification.

2.5 Command reference

A command reference supplies a command sequence number when needed in output outside dialogue as a 
reference to a previous input. In addition to the command sequence number it may also include clarifying text. It 
also may appear in dialogue procedures (see Recommendation Z.317).

2.5.1 Clarifying text

Clarifying text is a set of information units used to make the purpose and contents of the output more 
clear to the reader. Several clarifying texts could appear in an output.

2.6 Identification o f  output

Identification of output provides a unique identity for an output in a system’s repertoire o f outputs. 
Therefore, it could be used as a reference to the explanation of the output in a manual.

2.7 Text block

A text block is any combination of clarifying texts, variable texts, parameter name defined parameters
an d /o r tables which gives information wherever it is needed or requested. For VDT applications this may be a
displayed form.

2.8 Table

A table is an ordered presentation of interrelated information.

Clarifying text within a table can be' used as labels to each column contained within the table. Where a 
table name or additional information associated with the table is required the clarifying text appearing at the 
beginning of the table in the syntax diagram of § 3.8 could be used.

When parameter name defined parameters are used to label columns each parameter should be complete, 
i.e. contain a parameter value (see Recommendation Z.315).

2.8.1 New line

New line is a character combination necessary to reset an output device to the beginning of a new line. It 
is recognized that the character combination is device dependent but can contain the characters CR (carriage 
return) and LF (line feed). No syntax diagram is shown.

2.9 End o f  output

An end of output is an indication that an output is finished.

2.10 Comments in output

The purpose of a comment in output is as for clarifying text (see § 2.5.1) with the exception that the syntax 
is as for comment in input so that it may be discarded during a subsequent re-input. No syntax diagram is shown.
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3 Definition of the output language syntax in diagrams

3,1 Output outside dialogue

C C IT T  -  2 9 4 1 2

1) C o m m a n d  re fe re n c e  a n d  a la rm  s ta te m e n t  co u ld  a p p e a r  in th e  sam e  o u tp u t ,  e .g . if a 
c o n tro l  sy s te m  u n it  is ta k e n  o u t  o f  serv ice  b y  m ean s  o f  a c o m m a n d .

2) T h is  b y -p ass  can  b e  ta k e n  o n ly  w h e n  th e  id e n tif ic a tio n  o f  o u tp u t  c o n ta in s  su ff ic ie n t 
in fo rm a tio n .

3.2 Header

1) S o u rc e  id e n tifie r m a y  b e  o m itte d  w h e re  th e r e  is on ly  o n e  s o u rc e  p ro d u c in g  o u tp u ts .

3.2.1 Layout option

1) N o t fu r th e r  e x p a n d e d  in d ia g ra m  fo rm .
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3.2.1.1 Graphic character

3.2.2

3.2.3

- © ■

- o

o -

o -

o *

•O'
- O

o*
u O CCITT - 29501

Source identifier

Calendar date

C C IT T -C U 9 0
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3.2.4 Time o f  day

1) a) If re q u ire d  to  fa c il i ta te  v isual h u m a n  u n d e rs ta n d in g  o f  o u tp u t ,  a : (co lo n ) m ay  b e  used  to  s e p a ra te  h o u rs ,  m in u te s  an d  
sec o n d s  (re fe r to  [2 ]) .

b )  T h is  use  o f  t h e : (c o lo n ) is n o t  a llo w ed  in in p u t s in ce  th e  c h a ra c te r  is u sed  as a s e p a ra to r  b e tw e e n  b lo c k s  o f  p a ra m e te rs .

3.2.5 Additional header information

1) S e e  R ec o m m e n d a tio n  Z .315 .

3.3 Alarm statement

3.3.1 Variable text

1) S e e  R ec o m m e n d a tio n  Z .315 .
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3.4 Additional information

1) S e e  R ec o m m e n d a tio n  Z .315.

3.5 Command reference

3.5.1 Clarifying text

1) S e e  R ec o m m e n d a tio n  Z .315.

3.6 Identification o f  output
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3.7 Text block

1) See R e c o m m e n d a tio n  Z .3 1 5 .

3.8 Table
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3.9 End o f  output

References

[1] Writing o f  Calendar Dates in All-Numeric Form, ISO Standard 2014-1976.

[2] Information Interchange — Representation o f  Time o f  the Day, ISO Standard 3307-1975.

Recommendation Z.317

MAN-MACHINE DIALOGUE PROCEDURES

1 General

Man-machine communication comprises two types of information interchange, namely dialogue and output 
outside dialogue; they occur sequentially and in no particular order. Output outside dialogue is fully defined in 
Recommendation Z.316.

Dialogue is that part of man-machine communication initiated and, normally, terminated by the user. It is 
accomplished by means of the dialogue procedures described in this Recommendation. In the text, the terms 
“dialogue” and “dialogue procedure” are used interchangeably.

The text in § 2 describes the dialogue procedure, the syntax diagrams of which are given in § 3 in 
sub-divisions having numbers corresponding to those used in § 2.

A systematic analysis o f possible errors made by users is not considered. Diagrams mainly refer to 
correctly given commands and only obvious error situations are considered. It is recognized that the diagrams are 
not exhaustive and some of them might be modified when error recovery procedures have been completely 
considered.

2 Definition of the dialogue procedure

2.1 Overview o f  the dialogue procedure

A dialogue is opened by a procedure prologue. The procedure prologue contains the various preparations 
which must be performed before commands can be initiated. It may include a header from the system. Following 
the procedure prologue a destination prologue can precede one or more interactive operating sequences. The 
dialogue can be terminated by a procedure epilogue.
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2.2 procedure prologue

The procedure prologue may consist of three parts given in the following order:
— the request, which is an action to activate the man-machine terminal and the system;
— the identification of the user. The identification of the user is optional. Identification may be bypassed

under special conditions, for example system initialization. In situations where no identification 
procedure is used, then it must be possible to allow access only for certain periods per day, e.g., office 
hours;

— a header, which is given from the system and contains the exchange identification, information
relating to date and time, etc. Headers can be optional for a system or within a system for certain 
terminals.

The procedure prologue is intended to be executed only once at the beginning of a dialogue. The 
procedure prologue is followed by a ready indication inviting a destination prologue or an interactive operating 
sequence.

The request, the identification of the user and the header are defined in the following paragraphs.

2.2.1 request

The request is a manual action to activate the terminal and the system or to cause an interrupt. The 
composition of the request is highly dependent on the type of terminal and implementation.

The request can consist of keying the break key or actuating a control switch, power on, etc. a n d /o r 
keying a sequence of characters on the keyboard.

2.2.2 identification procedure

The identification procedure is used to identify the user to the system. The identification procedure may 
involve the use of identity cards which provide secure access to the system.

After a user has been identified to the system, different authorization levels may be applied that restrict 
access to groups of commands depending on security or functional classification.

The identification procedure (see figure 3.2.2/Z.317) is flexible, with many options, but the following 
guidelines apply:

— if an identity card is used, it should always be preceded or followed by a password;
— for security reasons, it might be required to suppress all response from the system to the identification 

procedures;
— after a number of consecutive attempts some appropriate action is needed. For example: generate an 

alarm, or temporarily block access to the system from that terminal.

2.2.2.1 ready indication

The ready indication indicates that the direction of the dialogue has changed and that the system is waiting 
for information to be given at the terminal. The ready indication is defined as the character <  (less than sign)
optionally preceded by the appropriate format effectors. The <  (less than sign) character is not necessarily
required in extended MML (Recommendations Z.321-Z.323), as the information that the terminal is ready for 
input can be given by cursor position, or additional information contained somewhere in the menu or form.

2.2.3 header

The header (see Recommendation Z.316) is output by the system at the end of the procedure prologue.

2.3 destination prologue

The destination prologue consists of a destination identifier terminated by the separator > (greater than 
sign) so as to distinguish it from a command.

The destination identifier indicates the physical area where the command is to be mainly processed, 
e.g., exchange identification, processor number. It consists of one or more information units separated by 
- (hyphen). The destination could also be defined by a parameter in the command.

The destination identifier may be followed by a header to indicate that a selected destination is allowed,
available and ready or alternatively by a rejection output to indicate the converse.
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2.4 procedure epilogue

The procedure epilogue is used to terminate the dialogue procedure. The composition of the procedure 
epilogue is highly dependent on the type of terminal and implementation. The procedure epilogue can consist of 
actuating a control switch, power off, etc. an d /o r keying a sequence of characters on the keyboard an d /o r the 
output of end of dialogue from the system.

2.5 interactive operating sequence

The interactive operating sequence may consist of a single command entry sequence terminated by an 
optional end statement or of a series of command entry sequences or special actions. The latter occurs when, as a 
result o f partial execution of a function, the system requests the supply of further information in the form of 
special actions or further commands for which human judgement an d /o r decision is required.

2.5.1 command entry sequence

A command entry sequence contains a single command code, together with an alternating sequence of one 
or more parameter blocks and an appropriate number of executions.

Any interactive operating sequence may be stopped prematurely by the user with the entry of a particular 
command entry sequence. The latter could consist of a certain command which is independent of any interactive 
operating sequence, e.g., EXIT, etc.

2.5.2 Manual response

Special actions can include manual responses, such as the actuation of keys on terminals or switchframes 
and the replacement of equipment.

2.5.3 Interaction request output

The system generates an interaction request output in order to obtain further actions.

2.5.4 end statement

An end statement is an indication that an operating sequence has finished.

2.6 Direct parameter input

Only one method of inputting parameters is dealt with in direct parameter input. For other methods refer 
to Recommendations Z.321 to Z.323.

Direct parameter input consists of an optional parameter block entry sequence preceded by the separator : 
(colon). The none or more parameter blocks are to be terminated by the execution character ; (semicolon) or by 
the continuation character ! (exclamation mark) to initiate the required functions which will result in a response 
output.

If terminated by an execution character and responded by an acceptance or rejection output, the system 
concludes the direct parameter input. If terminated by a continuation character and responded by an acceptance 
or rejection output, the system is required to return a parameter block request indication that functions as an 
indication to proceed with the input of the next block or blocks of parameters. If  responded by a request output 
the system is required to return a parameter block request indication that functions as an invitation for entering 
either an updated part of the current block of parameters (e.g., a parameter that was erroneously input) or an 
expansion of the current block of parameters, dependent on the contents of the request output. Following the 
parameter block request indication, the command entry sequence can be abandoned by invoking the delete 
command function.

The parameters are input in accordance with the parameter block entry sequence.

2.6.1 Parameter block entry sequence

The parameter block entry sequence is used to input a block of parameters. All parameters are entered 
according to the input syntax. The entry of the parameters may be done directly without help from the system as 
described in Recommendation Z.315, or assistance from the system may be requested by calling the prompting 
facility. Prompting helps in providing a correct input by the system giving guidance on the next input 
requirement.
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The output given by the prom pting facility can be either of the following:

a) Guidance output followed by a ? (question mark). The guidance may apply to the complete block of 
parameters, to that part of the block of parameters that is still to be input or to the single parameter 
next to be input. Moreover it may contain an indication thtit the input supplied is sufficient and that 
an execution order may be given. Guidance can be requested anywhere in the parameter block entry 
sequence.

b) Parameter name output followed by an =  (equal sign). The parameter name applies to the parameter 
value next to be input.

It is the objective of the parameter name output or guidance output to assist the user in giving correct 
input required by the system for the current command. In both cases the system may verify input received — if 
possible — and prom pt with enough information to enable input to continue.

What kind of prompting output is given is dependent on the prom pting facilities supported by the system 
involved and — if more than one facility is supported — on the place of the request for prompting.

These recommendations address prompting on request of the user. Unsolicited system directed prompting 
is also possible but is not covered by these recommendations.

Following “parameter name output”, a default value for the parameter cannot be implied by simply 
omitting the value. A specific “default indicator” must be given. If, however, a further ? (question mark) is input, 
the system will give guidance output, and default by omission may then be possible.

2.6.2 Parameter block request indication

The parameter block request indication consists of a : (colon) optionally preceded by the appropriate 
format effectors an d /o r the appropriate command code.

2.7 Response output

Response output covers all types of output conveying information about the state of an input. Types of 
response output are acceptance output, rejection output and request output.

A list of categories of each type of response output is given below. Each category is identified by means of 
the status of the requested action or by means of the error introduced by the user. The title of each category is not 
meant to be interpreted as the text to be associated with each response output. Additional categories may be 
created, e.g., by dividing into several parts any one of the categories listed below.

2.7.1 Acceptance output

Acceptance output is an indication that an input to the system is syntactically correct and complete and 
that the appropriate system actions will be initiated, or have already been carried out. In the latter case, this 
indication may take the form of the result of the actual action.

Category o f  acceptance output Description

COM M AND EXECUTED The input command was correct and the requested action(s) was
successfully performed. The execution of some commands may 
produce a result to be output immediately after the command has 
been input. In this case, the result itself may act as the acceptance 
output.

COM M AND ACCEPTED The input command was correct and the requested action(s) was
accepted. This action(s) is either in progress or has been scheduled 
to be performed. Subsequent outputs related to this requested 
action may follow later.

2.7.2 Rejection output

Rejection output is an indication by the system that the input received is not valid and will not be acted 
upon, nor can correction be applied, e.g., when the system determines that the user is not authorized to request the 
action required by the command.
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Category o f  rejection output Description

UNACCEPTABLE COM M AND

Ij
NO SYSTEM RESOURCES

TRANSM ISSION ERROR

SYSTEM ACCESS UNAVAILABLE 

GENERAL ERROR

INVALID PASSWORD

ILLEGAL COM M AND

INVALID SEQUENCE

UNKNOW N COM M AND CODE 

TIM E OUT ERROR #1

INVALID COM M AND 
CODE SEPARATOR

INVALID COM M AND 
CODE ID EN TIFIER

The command form is valid but the requested action conflicts 
with the current system or equipment status, e.g., an attempt to 
restore an in-service unit.

The requested action cannot be executed now due to unavailable 
system resources such as system overload, excessive queue lengths, 
busy programs, etc. The command may be entered again later.

A transmission error occurred in the input and the system will not 
accept the command.

Input/ou tput access to the system is currently unavailable.

Any rejection that cannot be placed in one of the more specific 
rejection output categories.

The input password is unknown to the system or has been input 
from an improper terminal.

The input command cannot be requested under the current 
password or from the terminal from which it has been requested.

In an interactive operating sequence a command has been entered 
in the wrong sequence.

The input command is not recognized by the system.

The next input character has not been received in time for 
processing and the command has been aborted.

The command code contains an invalid separator.

The command code contains an invalid identifier.

2.7.3 Request output

Request output is an output message which requests further input action, e.g., to correct an erroneous 
parameter.

Category o f  request output

INVALID SEPARATOR 

INVALID INDICATOR 

INVALID PARAMETER NAME

EXTRA PARAMETERS

M ISSING PARAMETER

INCONSISTENT PARAMETER

M ISSING DATA 

INCONSISTENT DATA

Description

The wrong input character has been used as a separator.

The wrong input character has been used as an indicator.

A parameter name not associated with this command has been 
input.

Too many parameters have been entered or a parameter has been 
entered in a command not requiring parameters.

One or more parameters required by the command have not been 
entered.

The set of parameters in a command does not form a valid set, or
the parameters received at an intermediate point are not a valid
subset.

One or more information units of a parameter argument have 
been omitted.

One or more parameter arguments are inconsistent with argu
ments associated with other parameters, or with the presence 
(absence) of other parameters in the command, or with data 
already in the system, although each could be individually valid.
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INVALID INFORM ATION G ROUPING 

RANGE. ERROR

INVALID INFORM ATION U NIT

The type of information grouping used in the input o f the 
parameter value is not valid.

The value(s) assigned to a parameter is out of the range of the 
allowed values.

The information unit(s) introduced to specify the value(s) of a 
param eter does not match with the syntactic element requested for 
the information unit(s).

2.7.4 Miscellaneous output

A category of output that does not belong to one of the types above is that given when the dialogue is 
closed on the initiative of the system.

Category o f  output Description

TIM E OUT ERROR # 2 The next input after the completion of a command has not been 
received in time and the dialogue has been aborted.

3 Definition of the dialogue procedure syntax in diagrams

Recommendations Z.315 and Z.316 describe the input and output syntactic elements used, but not defined, 
in this Recommendation.

3.1 Dialogue procedure

3.2 Procedure prologue

CCITT - 29530
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3.2.1 Request

1) N o t fu r th e r  e x p a n d e d  in d ia g ra m  fo rm .

3.2.2 Identification procedure

T1000800-87

1) N o t fu r th e r  e x p a n d e d  in d iag ra m  fo rm .

2) If an  id e n ti ty  card  is u sed , it sh o u ld  a lw ay s  b e  p reced e d  
o r  fo llo w e d  by  a p a ssw o rd .

3.2.2.1 Ready indication

1) N o t fu r th e r  e x p a n d e d  in d iag ra m  fo rm .
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3.2.2.2 Identification or password invitation

3.2.2.3 Password

/

C h a ra c te r

\

. j r \

I

1) N o t f u r th e r  e x p a n d e d  in d iag ram  fo rm .

2 ) If an  e x p lic it  M M L in d ic a to r  is u sed  to  te rm in a te  th e  in p u t ,  it is r e c o m m e n d e d  to  be  
th e  ; (s e m ic o lo n ). O n th e  o th e r  h a n d  th e  b y p a ss  re f le c ts  th a t  o th e r  m e c h a n ism s  to  
te rm in a te  th e  in p u t a re  av a ilab le , e .g . an  im p lic it  len g th  o f  a p a ssw o rd .

3.3 Destination prologue

3.3.1 Destination identifier

CCITT - 34360

o
In fo rm a tio n

u n it
CCITT - 29590
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3.4 Procedure epilogue

CCITT-S7210

1) N o t f u r th e r  e x p a n d e d  in d ia g ram  fo rm .

2 ) If an  e x p lic it M M L in d ic a to r  is u sed  to  te rm in a te  th e  in p u t it is r e c o m m e n d e d  to  b e  
th e  ; (s e m ic o lo n ). O n  th e  o th e r  h a n d  th e  b y p a ss  re f le c ts  th a t  o th e r  m e c h an ism s  to  
te rm in a te  th e  in p u t a re  av a ilab le , e .g . a u n iq u e  se t o f  c h a ra c te rs  su ch  as " O F F " ,  
" B Y E " .

3.4.1 End o f  dialogue

3.5 Interactive operating sequence

CCITT -  2 iS T t
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Command entry sequence

Manual response

2) N o t fu r th e r  e x p a n d e d  in d ia g ra m  fo rm .

Interaction request output

End statement
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3.6 Direct parameter input

1) O n ly  if c o m m a n d  co d e  is n o t  valid .
2) C o m m a n d  w i th o u t  p a ra m e te rs  o r  w ith  d e fa u lt  p a ra m e te rs  o n ly .
3) F irs t c o m m a n d  o f  a c o n t in u a t io n  series .
4 ) S u b s e q u e n t c o m m a n d  o f  a c o n t in u a t io n  series .
5 ) L ast c o m m a n d  o f  a c o n t in u a t io n  series.
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3.6.1 Parameter block entry sequence

1 )

2 )

3.6.2

3.6.3

3.7

3.7.1

P o s itio n
d e fin e d

p a ra m e te r

o

P a ra m e te r  
n a m e  d e fin e d  

p a ra m e te r

■I-

P a ra m e te r
n a m e

2]-

P a ra m e te r
n a m e

< ? >

G u id a n ce
o u tp u t

It is n o t  p e rm itte d  to  m ix  p a ra m e te rs  o f  d if f e r e n t  ty p e s  w ith in  a b lo c k  o f  p a ra m e te rs . 

S e e  R ec o m m e n d a tio n  Z .315 .

P a ra m e te r
v a lu e

P o s itio n
d e fin e d

p a ra m e te r

P a ra m e te r  
n a m e  d e fin e d  

p a ra m e te r

CCITT - 29671

Parameter block request indication

F o rm a t
e ffe c to r

C o m m a n d
co d e

■ © -

H2

1) N o t f u r th e r  e x p a n d e d  in d iag ra m  fo rm .
2 ) S ee R e c o m m e n d a tio n  Z .3 1 5 .

Guidance output

CCITT -  29 (12

1) N o t f u r th e r  e x p a n d e d  in d ia g ram  fo rm . 

Response output 

Acceptance output

CCITT - 34460
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3.7.2 Rejection output

3.7.3 Request output

4 Input/output management

4.1 General

The question of inpu t/ou tpu t management is highly hardware and system dependent. Input/ou tpu t 
management strategies should be provided to:

— solve any conflict of output outside dialogue directed to an inpu t/ou tput (I/O ) device involved in a 
dialogue procedure;

— solve any conflict of more than one output outside dialogue competing for the same I /O  device;

— permit the user to perform a dialogue at any time.

4.2 Priorities o f  output

The priority o f an output outside dialogue will determine the behaviour of the output in relation to a
dialogue procedure and in relation to other outputs. System crash messages and those outputs that occur after a
dangerous situation, implying an immediate recovery procedure such as system reload, are not governed by the 
following input/output management procedures but may be output at any time.

The priority of an output outside dialogue is the property of the output and dictates the sequence of the 
output. When several outputs are competing for the use of the same I /O  device, the output with the highest 
priority is output first. Outputs of the same priority are output on a first come first served basis. From an 
input/ou tput management point of view there shall be two classes of priority for output outside dialogue: high, 
low.

Lengthy outputs shall be divided into convenient units. Interruptions of output shall only occur at the end 
of an output unit. A suitable dimension for a unit of output shall be sufficient to allow the output o f a meaningful 
message.

4.3 Output to a device not in a dialogue procedure

An output outside dialogue directed to an I /O  device not involved in a dialogue procedure is always 
output, unless another output is in progress on that I/O  device, in which case the current output must be 
completed first. These outputs may be interrupted by input (see § 4.5).

Optionally a system may choose to output the current output only up to the end of the current unit of 
output before outputting a waiting high priority output.
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4.4 Output to a device in a dialogue procedure

High priority outputs, which are outputs outside dialogue, are allowed either to be announced or to 
interrupt the dialogue between interactive operating sequences1). When a high priority output is announced by 
means of a message waiting indication, an acceptance input can be given which will cause the waiting output to 
take place (see § 4.4.1 for an extended syntax diagram for output interrupting input).

Low priority outputs, which are outputs outside dialogue, are not allowed to be announced or to interrupt 
the dialogue and should be delayed until the end of the dialogue.

4.4.1 Interruption in dialogue due to input/output management

1) Not further expanded in diagram form.

4.5 Input interrupting output

A facility is provided to allow the interruption of an output occurring at an I/O  device. However, a 
request, rejection or acceptance output (where it is not used as the result of the actual action) cannot be 
interrupted. The output may be interrupted by means of a request as defined in § 2.2.1. When the above request 
has been made the dialogue with the system can be started/continued.

The interrupted output may be managed by giving an instruction to resume, cancel or restart it. 
Alternatively, the interrupted output may be managed according to the property of the message itself, assigned at 
the time of message design.

When the interrupt request is given, the interrupt shall be carried out after the current unit o f output.

b Interruption in other places is not excluded.
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5 Time-out control inside dialogue

Two particular time-outs are identified within a dialogue. The time-outs are provided to prevent lockout of 
outputs an d /o r to prove the presence of the user. The latter is used when the system has functions for procedure 
prologue and epilogue. In this case, two time-outs may be provided where the first one is used within any input. 
The second time-out is set after completion of the procedure prologue, the destination prologue, and the command 
entry sequence. Both time-outs are cancelled by the receipt of any input.

When the first time-out elapses, it is suggested that cancellation of the actual input should occur. When the 
second time-out elapses, it is suggested that the epilogue procedure should take place. Any output can take place 
when the first time-out has elapsed.

ANNEX A

(to Recommendation Z.317)

Use of SDL to describe MML dialogue procedures

A.l Introduction

The specification and Description Language (SDL) described in the Z.100 series Recommendations can be 
used to describe MML dialogue procedures. This annex provides SDL examples of MML dialogue procedures 
from Recommendation Z.317.

A.2 SD L description o f  dialogue procedures

The SDL diagrams in figures A-1/Z .3 17 to A-3/Z.317 cover the main procedural aspects described in § 3 
of Recommendation Z.317, excluiding the “Parameter entry sequence”. Also, other aspects, such as I /O  manage
ment and timing recommended in §§ 4 and 5 of Recommendation Z.317 have not been dealt with in the SDL 
diagrams.

are:
The SDL diagrams have been developed with the aim of describing the M ML interface. The SDL elements

SD L element Purpose

INPUT What the operator keys in

OUTPUT System response

DECISION A system decision point

ALTERNATIVE Shows different implementation possibilities

The SDL diagrams correspond to the following figures in Recommendation Z.317:

Figure A-1/Z .3 17 Procedure prologue (§ 3.2)
Request (§ 3.2.1)
Identification procedure (§ 3.2.2)

Figure A-2/Z.317 Destination prologue (§ 3.3)
Procedure epilogue (§ 3.4)

Figure A-3/Z.317 Interactive operating sequence (§ 3.5)
Command entry sequence (§ 3.5.1)
Direct parameter input (§ 3.6)
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FIGURE A-1/Z.317 (1 of 2)
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T1000825-88

FIGURE A-1/Z.317 (2 of 2)
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FIGURE A-2/Z.317
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FIGURE A-3/Z.317 (1 of 2)
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FIGURE A-3/Z.317 (2 of 2)
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SECTION 3

EXTENDED MML FOR VISUAL DISPLAY TERMINALS

Recommendation Z.321

INTRODUCTION TO THE EXTENDED MML 
FOR VISUAL DISPLAY TERMINALS

1 Scope of the Section

This Section deals with man-machine interfaces that take advantage of the input and output facilities 
usually available on visual display terminals (VDTs). The procedures described are not necessarily confined to this 
type of terminal; they can also be applied to printer-oriented terminals, such as teletypewriters, within the limits 
imposed by the facilities available at those terminals, e.g., information entry through menu selection.

By maintaining consistency with Recommendations Z.311-Z.317, these Recommendations facilitate a 
transition from a man-machine interface using basic syntax and dialogue procedures as described in Section 1 to 
one based on VDTs.

Diagrams and examples are used to clarify and illustrate the concepts explained in the text. The diagrams 
do not include exceptional cases and do not specify all possibilities available with the extended MML; those not 
shown diagrammatically, but which are allowed in the text, are subjects for further study and are not excluded 
from the extended MML. Similarly, the examples shown are not intended to imply a particular system 
implementation.

The Recommendations cover aspects of VDTs that users see and use, e.g., data entry, data display, 
interactive control, user guidance, etc. Specific terminal characteristics are avoided wherever possible.

2 Organization of Section 3

Section 3 consists of the following Recommendations:

Z.321 Introduction to the extended MML for visual display terminals

Z.322 Capabilities of visual display terminals

Z.323 Man-machine interaction

Recommendation Z.322 describes many of the capabilities currently available in VDTs. Recommenda
tion Z.323 focusses on actual man-machine interactions (i.e., how the capabilities are used) by addressing various 
aspects such as dialogue elements, monologue outputs, user assistance and interactive control. k

3 Human factors

3.1 The human factor view o f  the man-machine interface

Human factor science characterizes the man-machine interface as any part of a system that the user comes 
in contact with — either physically, perceptually or conceptually. The user’s conceptual model of a system is the 
knowledge that organizes how the system works and how it can be used to accomplish tasks. The conceptual 
model forms an integral part o f the user interface.
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3.2 The need fo r  human factors considerations

The aim of human factors is to satisfy the largest possible proportion of potential users rather than to 
tailor the system to one user, particularly one with a detailed and sophisticated knowledge of the system. 
Therefore a proper man-machine interface takes account of the user’s needs as well as system requirements. Poor 
quality will show up as a high proportion of input errors, loss of user confidence and motivation and high 
training costs. A high quality man-machine interface is based on a truly representative user model.

Recognized human factors literature has been used in the formulation of Recommendations Z.322 
and Z.323. Where appropriate, human factor aspects have been incorporated into the texts.

Recommendation Z.322

CAPABILITIES OF VISUAL DISPLAY TERMINALS

1 Introduction

This Recommendation describes some of the capabilities which are im portant to the user and which are 
commonly available on interfaces based on VDTs. It is not an exhaustive list o f capabilities. The use of additional 
capabilities, not covered in these Recommendations, is not precluded. Not all of the capabilities described need be 
present on a given system. Graphics capabilities are for future study and are therefore not considered in detail in 
these Recommendations.

System implementation of these capabilities may vary, depending for example on the degree of intelligence 
in the terminal itself and the allocation of responsibility for the man-machine interface among system components.

Items covered are treated from the point o f view of the importance of their characteristics for designing 
the man-machine interface. Human factors are dealt with individually for each item.

2 Screen

2.1 Character definition 

For further study.

2.2 Cursor

The cursor is im portant in the operation of a VDT because it directs the user’s attention to that position
on the screen appropriate to the task at hand, e.g., where the next character will appear. The cursor also allows
the user to specify the location on the screen where an entry or change is desired by the user.

A set of general cursor qualities include:
— easily found by the user at any position in the display;
— easily tracked as it is moved through the display;
— does not interfere with the reading of the symbol that it marks;
— should not be so distracting as to impair the search for unrelated information displayed elsewhere on

the screen;
— should be of a form that is unique and reserved for that purpose only;
— should be stable in respect to the position to which it is addressed until it is readdressed elsewhere as 

a result of user or system action.

2.3 Screen partitioning definition

The following definitions describe the physical partitioning of the VDT screen.

2.3.1 Visible display

The visible display is the entire physical screen of a VDT (see Figure 1/Z.322).
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2.3.2 Border area

The border area is that part of a visible display which is physically unavailable for displaying or entering 
data (see Figure 1/Z.322).

2.3.3 Display area

The display area is that part of a visible display which is available for displaying or entering data (see 
Figure 1/Z.322).

FIGURE 1/Z.322 

Screen partitioning

2.3.4 Window and window area

The display area can contain one or more windows. A window contains a collection of related 
information. A window can consist of one window area or can be partitioned into window areas.

The different characteristics and operations specifying windows and window areas depend both on the 
system type and on the physical capabilities of the terminal.

2.3.4.1 Window definition

A window is a collection of one or more window areas which can occupy a part o f the display area 
(sometimes the entire display area) and it is used for entering an d /o r displaying data. The collection depends on 
the application. A window is dedicated to an application. More than one window per application can be present 
at the samne time on the display area.

2.3.4.2 Window characteristics

The main characteristics of a window are:
— its name: allowing it to be identified;
— its location: relation to the other windows in the display area. Windows are displayed independently

of each other. Windows can appear superimposed — one on top of another — or located side by side.
When a window is located on top, it can hide a window or windows that are below it;

— the list of window areas it can contain;
— its size: its size expressed as height and width can vary;
— its state: a window can be “interactive,” or “not interactive”. Information entry can be performed only

when the window is “interactive” ;
— its visibility: a window is visible when it appears totally or partially on the screen. It can be partially

visible either because it is overlapped by another window or because a part of the window is outside
the display area;

— its limits: when it is visible, the limits of a visible part o f a window must be obvious to the user;
— the application it is dedicated to.
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2.3.4.3 Window area definition

A window area is a named part of a window that is dedicated for a specific purpose depending upon the 
application.

2.3.4.4 Window area characteristics

The main characteristics o f a window area are:

— its name: allowing it to be identified;

— the purpose related to it;
— its presence state: a window area can be “present”, or “not present”. If a window area is “not

present” , it can not be seen on the screen whatever the position of the window it belongs to;
— its position in the window: the relative location of the window areas in a window should be fixed.

This location can only be modified by changing the presence state of other window area(s);
— its size: its size expressed as height and width may vary;

— its visibility: when a window area is present, it can appear or not appear on the screen depending
whether the part of the window it belongs to is visible or not;

— its limits: when it is visible, the limits of a window area must be obvious to the user;
— its text management: scrolling can be available in a window area.

2.3.4.5 General rules fo r  the display o f  windows and window areas

A window can appear anywhere on the screen totally or partially in a non-restrictive manner.

Windows and window areas need not be displayed in all systems or in all applications or all the time in a 
given system.

The limits of windows and window areas must be unambiguously clear to the user. The techniques that 
may be used to achieve this include, but are not limited to the following:

— lines and boxes;

— inverse video;
— background colour. This use of colour should be distinguished from the use of colour as a 

highlighting technique where colour should be used in combination with other techniques.

Some examples of screens illustrating the use of windows and window areas are given in Figures 2/Z.322 
to 5/Z.322. In these figures, windows are outlined by double-line boundaries while the boundaries between 
window areas are depicted by single lines. Lines and boxes are used simply as a concrete example that can be 
produced easily in print.

2.3.5 Field

2.3.5.1 Field definition

A field is a part of a window (sometimes the entire window area), which is used for entering or displaying 
information.

2.3.5.2 Field characteristics

The most important characteristics, which may vary in time, are:

a) its position within the window area;
b) its size;
c) its type:

— for entering information (input field): accessible for writing by user and system (e.g., default 
value);

— for displaying information (output field): inaccessible for writing by user.

The limits o f an input field must be obvious to the user. There may be one or several fields within one 
window area (see Figure 6/Z.322).
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T io o o o m s

FIGURE 2/Z.322 

1 window containing 1 window area

W indow
area

W indow
area

W in d o w  a rea

T1000032-88

FIGURE 4/Z.322

2 overlapping windows one of 
which is partially displayed 

in the display area

T1000022-88

FIGURE 3/Z.322 

1 window containing 3 window areas

W in d o w  area

W in d o w
area

T1000042-88

FIGURE 5/Z.322 

2 windows

E x a m p le  o f  w i n d o w  areas

E x a m p le  o f  f ie lds

T1000861-88

FIGURE 6/Z.322 

Fields in a window area
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2.4 Physical characteristics 

For further study.

2.5 Video attributes

Video attributes are used to emphasize certain im portant information, e.g., a title, a message, a chosen 
item, in order to attract the attention of the user. Video attributes work on the characters o f the information 
shown within an entire window or window area, a part of a window or window area, an entire field or within just 
a part of the field.

The following video attributes may be provided singularly or in combination:

2.5.1 Luminance

For further study.

Inform ation can be displayed in different levels of luminance.

2.5.2 Colour

Information can be displayed in different colours.

2.5.3 Flashing

Information can be displayed alternately as normal characters and as spaces in the prevailing background
colour.

2.5.4 Underline

Inform ation can be displayed with underlined characters.

2.5.5 Size

Information can be displayed in different character sizes.

2.5.6 Font

Inform ation can be displayed in different fonts, e.g., italics, bold.

2.5.7 Inverse video

Inform ation can be displayed by inverting the image of the characters, such as going from light characters 
on a dark background to dark characters on a light background.

2.5.8 Concealment

Information can be displayed as space characters, e.g., secret parts of a password.

3 Other output devices 

For further study.

4 Keyboard characteristics

For further study.

5 Other input devices 

For further study.
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6 Transmission characteristics

There are two fundamental transmission mechanisms commonly employed and referred to as “character 
mode” and “block mode”.

If a terminal uses character mode transmission, each and every character input at the keyboard is sent to 
the controlling processor one at a time. Thus, as is the case with the syntax of Recommendation Z.315, if certain 
regular keys have special meanings ascribed to them e.g., ; or !, then they can act as specific triggers to the 
controlling software which then performs some process on the preceding inform ation in accordance with the given 
syntax rules.

If the same terminal uses block mode transmission, all of the regular typewriter keys and some of the 
special purpose keys only have an effect local to the terminal, i.e. the information input goes into the “memory” 
o f the terminal and onto the screen normally, but not to the controlling processor. The implication is, obviously, 
that special actions assigned to these keys do not get processed until an explicit “send” action is made. A “send” 
action by the user is only required when information is to be moved from the terminal to the host processor.

The im portant point for the purposes of these Recommendations is that the use of a “send” key is not 
explicitly shown at any time. It is recommended that systems that employ “block mode” transmission either 
convey very explicit instruction on when a “send” action is required of the user or are designed to be able to 
accept and respond intelligently to incomplete input, i.e. “send” can be used by the user at any point without a 
fundamental disruption of the dialogue. As far as possible this will shield the user from the effects o f the 
transmission mode employed.

7 Control functions

Control functions are those functions related to the man-machine interface that are applied by the user 
independently while in a dialogue with the system functions. Control functions have no direct impact on the 
system functions. Control functions are subdivided into cursor control functions and interface control functions.

7.1 Cursor control functions

A cursor is generally used as an indicator of the position where an action will take place, such as a 
character being written on the screen — either by the system or by the user. Cursor control functions do not 
directly affect the overall system state, but assist users in selecting data entry fields, editing fields, etc.

Examples include:

a) Home position o f  the cursor

Here “home” means a position in the display area to which the cursor can be consistently moved, 
from any position, by a single keystroke. The actual position in the display area which represents 
“home” may vary according to the activity being performed and the current layout of the display area.

b) Movement control o f  the cursor

Assuming that the VDT used supports direct cursor addressing, the following types of cursor 
movement are possible:

i) by the system, and

ii) by the user via cursor control functions. General cursor control functions independent of
dialogue are:

— one line up;

— one line down;

— one place left;

— one place right.

Ideally, cursor movement should be easy to accomplish by means of a single, dedicated key for each 
function. Shifted characters should be avoided. If a cursor positioning control key is used, it should repeat when 
held down. Cursor movement may also be controlled by other input devices, e.g., light pen, trackball, mouse or 
joystick.
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When cursor positioning is incremental by discrete steps, the step size of cursor movement should be 
consistent in both right and left directions and both up and down directions. However, the cursor may bypass 
inaccessible fields.

When character size is variable on the display, incremental cursor positioning should have a variable step 
size corresponding to the currently selected character size.

7.2 Interface control functions

Functions of this class are used to force specific actions relating to the interface. They are invoked by 
various means, including pressing dedicated control keys.

Examples of man-machine interface control functions include, but are not limited to:
— send (other words for the same function are “transm it” and ’’enter”) [see § 6];

— editing control functions (insert character, insert line, replace character, etc.);

— capitals lock (the condition where letters are input as capitals only);

— select different font [see § 2.5.6];

— select different character size [see § 2.5.5].

Recommendation Z.323

MAN-MACHINE INTERACTION

1 Introduction

This Recommendation describes how interactions should take place between the user and the system from 
a logical viewpoint. It describes how an effective man-machine interface should appear to the user when utilizing 
the capabilities of VDTs as described in Recommendation Z.322. This Recommendation supersedes Recommenda
tions Z.311-Z.317 for interfaces based on VDTs, referencing parts of them where appropriate. Specific human 
factor guidelines are included within the appropriate divisions of the text.

The capabilities of VDTs, e.g., multiple windows, inverse video, etc., when used consistently can lead to a 
more effective man-machine interface. Additional dialogue procedures are possible and often preferable with 
VDTs, e.g., using different windows for different applications. Likewise, the transient nature of information 
presented on a screen may affect the selection of information display and the manner of presentation. The 
terminal capabilities available must be considered in conjunction with guidelines presented in this Recommenda
tion in order to produce the most effective interface.

Many advances in the state of the art of man-machine interface design are incorporated in Recommenda
tion Z.323. However, the use of graphics capabilities have not yet been considered in any detail in these 
Recommendations and must be studied further. The needs of the user moving between different systems or 
different types of terminals are best facilitated by ensuring that capabilities are used consistently and that user 
assistance is an integral part of interface design. Interfaces designed according to the principles outlined in this 
Recommendation will tend to be more user friendly, effective interfaces.

2 Common aspects

2.1 Data display

D ata display is the presentation of information by the system to the user. During a dialogue the number, 
dimension and position of windows, window areas and fields in the display area may be changed. Not all fields, 
window areas or windows need necessarily display information at any one time.
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Visual display terminals facilitate information entry through menu selection and form filling. Since 
presentation of more information at one time might cause confusion, care must be taken to label information 
clearly, to keep displays simple, to highlight information consistently and in moderation, and to maintain a 
consistent information layout as far as possible.

2.1.1 General guidelines

The layout of output is dependent on what type of data is presented. There are three basic types, 
combinations of which are possible:

— textual data;

— numeric data;

— tabular data.

a) Guidelines fo r  textual d a ta :

— text should be written using upper and lower case letters;

— abbreviations should not be used if confusion might be caused;

— plain text should be used rather than codes.

b) Guidelines fo r  numeric d a ta :

— strings of more than five numeric characters may be presented in groups of two to four;

— standardized formats (e.g., data and time as specified in Recommendation Z.316) should be used.

c) Guidelines fo r  tabular d a ta :

— in case of lengthy columns, spacing between about every five items improves readability;

— items which are related to each other should be placed close together;

— figures arranged in columns are easier to compare than figures arranged in a row;

— integers should be right justified;

— numerical entries with decimals should be justified with respect to a fixed decimal point position;

— text and labels should be left justified;

— if any text continues on another line, it should begin in the same column as the text above.

2.1.2 Accessible and inaccessible parts o f  the display area

VDTs provide the capability to characterize some fields of the screen as accessible for writing by the 
system only, some other fields accessible for the system and the user.

The fields used for the display of headers, parameter identities, delimiters, etc., should be accessible for 
writing only by the system (output fields). The fields used for the input of parameters should be accessible both to 
the system and to the user (input fields). The system can highlight these fields, for example, by underlining to 
distinguish the field or a default value, if appropriate. The user can access the field to input the desired value(s), 
to edit the previous input value(s), or to edit the offered default value.

The user may attempt to write into a field reserved for the system. This should not be allowed, an 
indication should be sent to the user and the input characters should be ignored. The type of this indication 
depends on the terminal facilities and may be an audible or visible signal. However, the terminal shall 
immediately recover from this situation so that the user can proceed.

2.1.3 Highlighting

Highlighting is used to emphasize visually a portion of a display area to make it stand out from adjacent 
portions, i.e., to call the viewer’s attention to it. It should be used consistently and in moderation. In particular, 
care should be taken not to confuse or otherwise overload the user by highlighting.
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There are a number of areas where highlighting may be applied, such as:

— defaults in forms;

— optional information entry in forms;

— indication of system irregularities and their urgency, etc.

There are a number of possible highlighting techniques, such as:

— different levels of luminance;

— colour;

— flashing;

— underlining;

— different character sizes or fonts;

— small or capital letters (lower or upper case);

— pointing with arrows, asterisk, etc.;

— inverse video;

— combinations of the above.

Some guidelines that should be followed in all applications of highlighting are:

a) when colour screens are used:

— in order to reduce problems for colour-blind users and to facilitate a transition between colour 
and monochromatic terminals within the same system, colour should normally be used in 
combination with some other means of distinction. Note also that some colours may have 
psychological associations, perhaps depending on the cultural tradition of a nation, e.g., red for 
danger, green for proceed;

— be consistent in the use of colour. Colour is a means to recognize rapidly particular windows, 
window areas or fields on the screen, independent of any system;

— colour should be used for additional distinction and emphasis. For example, colour should be 
used for aiding the user in locating information and for alerting the user to status changes. 
Colour should be used sparingly. It should not be used for purely aesthetic and nonfunctional 
effect as the main aim;

— if the user is given the capability to modify the colour of any area or object displayed on the 
screen, the user should be cautioned about changing colour via any assistance mechanism 
provided to the user. For example, in the case where the user is changing adjacent areas/objects 
to the same colour, a warning should be given. Where the capability is provided, the user should 
be allowed to make any modifications desired. Also, it is desirable that secure access to this 
capability be provided;

— the number of colours with specific meanings should be limited. Associating meanings with too 
many colours may confuse the user;

— colour combinations should be chosen such that there is sufficient contrast in hue and density 
wherever two colours meet. This is particularly true in the case where a text is displayed over a 
colour background;

— colour combinations should be chosen with care, as many combinations can be displeasing to the 
eye;

b) use only one level o f luminance in addition to the normal level when highlighting. Variations in room 
lighting, specific VDTs and user perceptions make it unlikely that more than two levels will be 
universally distinguished;

/x
c) when using more than one highlighting technique, do not highlight more than 30% of the display. If 

everything is highlighted, even differently, then nothing is highlighted;

L .
d) since flashing attracts much attention, its use should be restricted to special applications, e.g., alarms. 

(Once the user acknowledges the perception of the flashing information, the flashing should be 
stopped;
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e) if the user needs to read text from a flashing area, the flashing should be slow in order to make the
text readable. An alternative would be flashing pointers, pointing to the text area of importance;

f) in one system, or at least in each job area, highlighting facilities should be consistently applied;

g) information can be displayed with underlined characters. However, this type of video attribute might
make it difficult to observe the cursor on terminals where the underline character is used as the cursor.

2.1.4 Information layout

A user should always be able to recognize at first sight:

— where parameter input is desired in a form;

— where system response is expected;

— where the system status is displayed;

— where user guidance is expected, if requested;

— where menus are displayed.

Therefore, the information layout, when determined by the system, should follow common rules in such a 
way that information of certain categories will be displayed in certain portions of the display area.

The information layout should be consistent in any one system. Information, which is not necessary in 
certain job areas, may be omitted.

2.1.5 Description o f  window areas

The following window areas can be distinguished in a window on the display area:

— General information window area. This window area can contain system identification an d /o r
application identification, and optionally, date, time, and other relevant information. This window 
area is optional;

— Status window area. This window area should contain alarm indicators of the system being
controlled, trouble reporting information from connected equipment, and message waiting indicators. 
The information displayed may be restricted to the particular application being controlled. This 
window area is optional;

— Work window area. This window area should be used for information entry through form filling and 
menu-item selection. The work window area may also be used as a graphic display and screen editor 
area, and should support scrolling. This window area is required for information entry through form 
filling and menu-item selection but is optional otherwise;

— Output and input window areas. These two window areas should support scrolling and should be user
controllable in size. The input window area should be used for direct information entry. Response to
the direct information entry as well as output outside dialogue should appear in the output window 
area. Input acknowledgements may also appear directly following the command in the input window 
area. The scrolling should occur in two window areas separately, or both window areas may be 
combined into one window area. These window areas are required for direct information entry but are 
optional otherwise;

— Special keys and directives information window area. This window area should display function key 
labels and specifics about the use of directives. This window area is optional.

2.1.6 Ordering o f  window areas

The relative locations of the status, work, output, and input window areas should be fixed for any given
system.
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Screen layout recomendations for window areas that span the entire width of the window are shown in 
Figure 1/Z.323. In this case, the screen layout will have the window areas ordered as shown with the 
understanding that each window area remains optional.

r—  ................................
S ta tu s

W ork

O u t p u t

I
In p u t

- J
T1000871-88

FIGURE 1/Z.323

Window areas that span the entire 
width of a window

2.2 Input editing

Editing mechanisms can be used to correct erroneous input during data entry or to change previously 
entered input in order to resubmit it.

Several possibilities of editing can be distinguished, including the following:
— delete last character or last n characters;
— delete or overwrite last Field;
— delete or overwrite arbitrary fields;
— insert characters.

Editing mechanisms may be dependent on the facilities of a terminal, such as function keys.

2.3 Response time

In a system operating normally, response output (see Recommendation Z.317) to a command should be 
presented to the user within a psychologically acceptable time limit, normally taken to be of the order of two 
seconds after input. For any given type of command, this time limit should be as uniform as possible in order to 
meet the expectations of the user.

Depending on the nature of the command, two types of response output can be distinguished:
a) that which conveys the results of the execution of the command;
b) that which concerns the acceptance only of the command, results being communicated to the user by

output outside dialogue.

Response output concerning user errors should be given to the user as soon as possible. Although a fixed 
rule cannot be defined, the following guidelines can be given:

— syntactical errors must be discovered very early by the system; the response time should be within the 
psychologically acceptable time limit;

— semantic errors can sometimes be discovered early, sometimes late, depending on the type of
command and on the nature of the error; normally the feedback should be given to the user as soon
as the error is detected;

— semantic errors in pre-scheduled jobs should be indicated to the user either immediately after the 
command input, if this is possible, or at the time the result is expected.

2.4 Directives

The presentation of system output in the form of guidance output, menus, form output, waiting system 
reports, next page, etc., can be controlled by means of input statements called directives. It is possible to qualify 
the effect of directives either by the use of context or by the use of additional parameters.
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Directives are used to direct the system to present information rather than to execute a command; they can 
also be used in the interaction between the user and the system prior to command execution.

Directives can be given to the system by a word, e.g., HELP, by a special character, e.g., “ ?” (question
mark), a dedicated function key, or by non-keyboard devices.

Directives can never cause any change in the state of the system. This distinction from commands is made 
to encourage users to make full use of such facilities without fear of altering the system unintentionally.

The subject of directives needs further study.

2.5 User guidance

When a user interacts with a system, there are times when more information about the system is needed 
than provided by the dialogue element in use, to assist the user in proper and efficient system operation. This 
information can be provided by means of various categories of user guidance.

Examples of different types of information that could be obtained in a guidance output are:

— how to obtain more specific guidance. A single guidance output at the highest level of simplicity might 
be displayed when the user enters a directive without any parameters, and the precise nature of 
guidance required is unclear from the context;

— general principles of dialogue procedure;

— what telecommunications services are available;

— what jobs can be performed;

— a description of structure and application of either classes o f commands or a single command in 
detail. The user must specifically request that such output be displayed, either from the highest level of 
guidance output or via the parameter on the guidance directive;

— how the job is performed without actually executing it;

— what the user has done so far;
— what kind of entry the system expects from the user, e.g., possible commands, range of a parameter 

value, example of a correct parameter entry;

— the meaning and consequence of forms, commands, menu items, etc., which are displayed on the 
screen;

— the syntax or a short explanation of a specific command or job;

— a short description of a specific parameter, e.g., its default value or the permitted range of values.

In order to make the guidance as effective as possible, the following guidelines can be given:
— any guidance provided must be kept up-to-date and accurate;

— guidance should be available in a consistent manner throughout the system;

— unnecessary codes and abbreviations in guidance messages should be avoided.

A classification for user guidance based on user interface characteristics is presented in Figure 2/Z.323.

User g u id an ce
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FIGURE 2/Z.323 

User guidance
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2.5.1 Stand-alone guidance

A stand-alone guidance facility can be used without necessarily accessing the function for which the 
guidance is provided.

2.5.1.1 On-line training

The primary purpose of on-line training is to supplement or replace other training methods such as 
classroom instruction, training manuals, or video courses. It can provide training on how to use the system (or 
parts of the system) for the first time, to refresh understanding, or to learn the system or function in more depth.

‘ This type of information is provided as a separate function, and is designed to facilitate the learning or 
educational process.

The major difference between on-line training and other types of guidance is that training usually takes 
place in a “special” situation, intended to encourage learning. Because of the close relationship between on-line 
training and other guidance facilities, it is impossible to design or evaluate other guidance facilities without 
considering the training system.

Rudimentary guidance may be perfect for a trained user who occasionally needs a memory aid, while very 
elaborate on-line help may be needed for anyone with no previous training.

2.5.1.2< On-line documentation

The primary purpose of on-line documentation is to provide the user with a comprehensive body of 
information about a given subject related to the function. The major difference between on-line documentation 
and on-line training is that on-line documentation is meant to be used as a reference by users with a fundamental 
understanding of the function, hence is not a replacement for training. Although available as a stand-alone 
facility, on-line documentation may also be accessible during execution of the function. In this case, to avoid 
confusion with other types of guidance, the user should be notified, either implicitly by distinct format or 

, explicitly by a message, that this help is also available as a stand-alone on-line documentation facility.

2.5.2 Unsolicited guidance

An unsolicited guidance facility provides user guidance when the system determines there is a necessity. 
Examples of unsolicited guidance are messages and prompts. Messages are issued to provide information on the 
current task, give status or completion messages for background tasks, or to notify the user of error situations. 
Prompts are issued as a result of an action request by the user. Messages and prompts are means through which 
the system provides feedback to the user, and assists the user in completing a dialogue with the system. They may 
request specific input, such as a request to the user to key required data, or to request the user to take a specific 
action, such as inserting a diskette.

2.5.3 Solicited guidance (on-line help)

Solicited guidance (also called on-line help) is a system’s capability to provide a user with information on 
how to use the system while using it.

This help facility requires the users to solicit the presentation of help information by means of an 
explicitly or implicitly stated request. The primary purpose of the on-line help facility is to provide a consistent 
and easy-to-use tool, that upon request, will give operational assistance necessary so that the user can make 
efficient use of the system to accomplish a work product.

Help text written using a consistent style is easier to understand and promotes user confidence. The 
following guidelines are given:

— sentences should be complete and concisely written. Detail should be limited to only what is needed 
for guidance on the requested item;

— sentences should be action oriented;

— help messages should use familiar wording so that users do not have to learn new wording for
familiar concepts;

— references to outside material may be included in the help text, especially if the help information
cannot be provided in a concise way.
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2.5.3.1 On-line help by implicit request

This type of help facility assumes that the user, upon a specific interaction, requests information from the 
system. The basic distinction between unsolicited guidance and on-line help by implicit request is that the latter 
can be turned on or off by the user.

For example, the user employs information entry through form filling. If the on-line help by implicit 
request is activated, the movement of the cursor to a field reserved for the entry of a parameter value causes a 
message to appear in an output field reserved for implicitly requested help on form filling. The message describes 
the form in which the parameter value should be entered and the acceptable values. This approach has the 
advantage that the form layout does not need to be cluttered with supplementary information (as described in 
Recommendation Z.323, § 3.4.1).

In order to make this type of help facility effective, the following guidelines can be given:

— implicit requests should be limited to accompanying user actions that immediately proceed or are 
directly related to the entry of information (e.g., moving the cursor to an input field);

— the help displayed as a result of an implicit request should contain concise information that is of 
immediate use to the user;

— the help message needs to appear in a consistent location which is easily consulted but does not 
interfere with the information currently in progress;

— the implicitly requested help message should disappear automatically when the user moves on in the 
dialogue and the message is no longer relevant.

2.53.2 On-line help by explicit request

This type of on-line help (which will be referred to as “help” in this section for brevity) facility assists the 
user to complete a work activity by providing specific directions when explicitly requested by the user. The user 
indicates the item in question, and the system responds with the information specific to the request. Help output is 
displayed at the user’s request by the use of directives.

For systems providing this capability, the following guidelines can be given:

a) Guidelines on information content and consistency

— The information in on-line help should be designed to provide opertional assistance rather than 
covering training materials, or providing a tutorial;

— the help should be available within the context of the current dialogue. Contextual help means 
that within the appropriate authority level, the user can have assistance for items such as menus, 
options, parameters, commands, objects, or actions relative to the currently displayed inform a
tion within current task of operation;

— the type and level o f detail o f help information provided should be consistent with the 
anticipated needs of the user at any particular stage of a dialogue. For instance, a “help” request 
made prior to inputting anything at a terminal could result in a high level introduction to the 
human-machine interface facilities, whereas a “help” request made instead of inputting a 
parameter value could result in detailed information on what possible values that param eter 
could have, and perhaps what each value means;

— the help facility should be designed to assist the user in progressing from one step within the 
dialogue to the next by supplying information that gives specific directions the user should 
follow;

— the help facility should be available throughout the conduct of any dialogue. For example, if 
help is available for one menu, appropriate help should be available for all menus;

— if the user requests help for an item that is not defined within the help facility, the user should 
be notified that no help is available for the specific item requested and be directed to help 
relevant to the context;

— if the system cannot determine exactly what help information is requested, it will present safe 
information such as a menu of topics instead of guessing at what the user wants;

— the help facility should allow a user to obtain information about dialogue elements which do not 
belong to the current context;

— the help facility should itself have help available. For example, this “help for help” could allow 
the user to select additional help topics, present a list of possible help items, or provide a brief 
description of the help facility.
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b) Guidelines on user-help facility interaction

To provide a simple and efficient interface with the help facility, the following guidelines are given:

— help messages should preferably not overwrite data, error information or user commands and 
vice versa. In cases where this is unavoidable, a simple mechanism should be provided to retrieve 
the original inform ation;

— the user interface to the help facility should be consistent with the interface to the other tasks 
within the system. For example, help menus should be constructed like other menus, selection 
techniques should operate the same, presentation style should be consistent, and command 
procedures should function the same;

— when a hierarchy of help information is required, the paths through the hierarchy should be 
short and simple;

— it should be possible for a user to request directly the exact level of detail required without 
having to step through intermediate higher level information;

— when possible, the help information should be displayed so that it preserves the visual reference 
' to the dialogue content. Help information is most useful and least disruptive when the user has

visual reference to both at the same time;

— where multiple pages of help are available, it should be possible to have any page displayed 
without having to display intervening pages;

— in the case of a long help message the user must be provided with some means of scrolling back 
or forth through the displayed text;

— instructions for exiting the help facility should be available on the system;

— when the user explicitly exits the help, the user dialogue should be restored to its original 
position before the help was requested;

— the help information should remain displayed either until the user explicitly exits the help facility 
or until the user executes a dialogue step which eliminates the need for the help information.

2.6 Defaults

In some applications the normal and most frequently used input can be predicted by the system. Default 
values which can be considered critical in the sense that they may create situations dangerous to the system 
integrity should be avoided.

2.6.1 Use o f  default values during data entry

To make the user’s work easier, input of the most frequently used parameter values may be prepared by 
the system. If this offer does not match the user’s desire, the possibility to overwrite the default must be open.

An offered default can be accepted by the user, either by active selection such as pressing a dedicated 
function key or by passive selection, i.e., without taking specific action.

The overwriting or deletion of defaults can be done by editing mechanisms as described in § 2.2.

2.6.2 Display o f  defaults during data entry

The main reason for using defaults is to simplify the user’s information entry to the system.

To achieve this, defaults should be offered by the system and may be highlighted as described in § 2.1.3, so
that it is obvious to the user which data entry area he has filled himself and which has been filled by the system.
The highlighting technique should be consistent in a system or at least in a certain job area.

2.7 Input error handling

2.7.1 Input error information

In the event of erroneous input, some form of input error information, normally in the form of request 
output (see Recommendation Z.317), must be presented to the user.
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Ideally, input error information would contain:
— where the error was detected;
— what kind of error was made;
— how to recover from it or at least how to find a way to recover from it.

In some cases it may be difficult to supply the user with all this information.

In many cases the input error information may be self-contained, in other cases reference may be made to
other sources of information.

The length and detail of the message should be proportional to the nature of the error; the user should not 
have to look at a long explanation for a simple error.

Coded messages and intimidating jargon such as “syntax error” should be avoided. Messages should be 
polite and should not patronize or insult the intelligence of the user.

When an error is detected and error information is displayed, the field containing the error may be 
highlighted.

2.7.2 Location o f  error information

Error information should always appear in a consistent manner on the screen. This should be common 
within one system or at least within one job area.

2.7.3 Multiple errors

Multiple independent errors in one data entry should, if possible, be reported together at one and the same
time.

Incidences of conflicting combinations of parameters or parameter values should be treated by the error 
information as a single subject.

2.7.4 Correction o f  errors

Following detection of an error situation, the user should be provided with mechanisms to correct the 
erroneous input. Such mechanisms could include:

— the system placing the cursor on the erroneous field and requesting input;
— the user addressing the field, e.g., by name, number or lightpen, or cursor control keys or joystick to 

get to the field(s) which needs to be changed.

The erroneous information should remain on the screen until it is corrected.

3 Dialogue procedure

3.1 General

In the general description of the dialogue procedure, aspects of error correction and of help request are 
not included. These topics are treated in the detailed descriptions of the specific dialogue elements. For examples 
of dialogue procedures, see Annex A.

3.1.1 Structure

The dialogue procedure is depicted in Figure 3/Z.323.

[Rec. Z.317] F igure  4/Z.323 [Rec. Z.317] c c i t t -*«s » o

FIGURE 3/Z.323 

Dialogue procedure
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The dialogue is divided into three main parts:
— prologue;
— body;

— epilogue.

For the procedure prologue and the procedure epilogue, refer to Recommendation Z.317. The procedure 
body is depicted in Figure 4/Z.323.

T1000890-87
1) N o t  f u r t h e r  e x p a n d e d  in d ia g ra m  fo r m .

FIG U R E  4 /Z .323  

Procedure body

3.1.2 Dialogue elements

In the CCITT MML, three different dialogue elements can be distinguished with respect to the method of 
entering information into the system via a man-machine terminal:

— direct information entry;
— information entry through menu-item selection;
— information entry through form filling.

Information entry can be accomplished exclusively by one of the dialogue elements or — if a system 
supports more than one dialogue element — by a combination of elements, e.g.:

— menu-item selection and direct information entry;
— menu-item selection and form filling.

3.1.3 Selection o f  dialogue elements

Choosing the right dialogue element depends very much on the nature of the job to be performed and the 
experience of the user. Often there are many different job areas that the user could deal with during his session at 
the terminal and the best method, for an inexperienced user, when selecting a job area, and then a specific job in 
this area, may be to use menu selection(s).
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The experienced user would probably prefer a more direct method to reach a specific job, but will also use 
menu-item selection(s) when performing jobs that are infrequently used. Therefore the availability of both dialogue 
elements is attractive.

For maintenance staff who gain access to a system via the public switched telephone network with a 
simple portable terminal, it may not be possible to use every dialogue element due to restrictions imposed by the 
terminal characteristics.

Directives may be used for selecting dialogue elements. They may be either abbreviated menu or form 
identities, or function keys. The abbreviated menu or form identities need to be uniquely distinguishable from 
command codes, e.g., an abbreviated form identity could consist of a command code terminated by a question 
mark.

If direct information entry is available besides other dialogue elements, then direct information entry 
should always be possible after output of a ready indication or a menu. This may or may not require the use of a 
directive.

It should be possible to enter an allowed command or destination identifier even if a displayed menu does 
not contain it.

3.1.4 Start and end o f  information entry

The system invites the start of information entry by the output of:

— a spontaneous menu (one that is automatically given) an d /o r

— a ready indication.

The spontaneous menu given may be different depending on the authority of the user or the terminal 
involved. Any menu can always be requested by the use of a directive.

Completion of information entry always results in an Input Acknowledgement as is shown in 
Figure 5/Z.323 or in an appropriate error treatment.

C C I T T - M O O O

FIGURE 5/Z.323 

Input acknowledgement

As in Recommendation Z.317, an Acceptance Output may be followed by an Interaction Request Output.

3.1.5 End o f  input indication

In all dialogue elements the user may need to mark the end of input in order to have the information 
interpreted by the system. This can be done by some special indicators (see Recommendation Z.314) which contain 
an implicit end of input indication or by special function keys, e.g., “send”. If  more than one dialogue element is 
provided in a system, the end of input indication should be consistently used within each dialogue element.
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Direct information entry can apply to any area of application of the CCITT MML.

The direct information entry, recommended for operation and maintenance, installation and acceptance 
testing of SPC systems, consists of two sub-elements:

— destination prologue;

— interactive operating sequence.

See Figure 6/Z.323.

For both sub-elements, refer to Recommendation Z.317.

3.2 Direct information entry

[Rec. Z.317] c a r i 'S 9 0 io  

FIGURE 6/Z.323 

Direct information entry

3.2.1 Information entry

Direct information entry may comprise:
— destination identifier to enable the destination of the information entered subsequently to be changed;
— command code to identify the type of activity to be executed;
— parameter values necessary to allow execution of a requested action;
— manual response as a part of an entering procedure requiring hardware m anipulation such as

operating switches, replacing equipment, etc.

These aspects are specified in Recommendations Z.315 and Z.317.

3.2.2 Execution o f  a command

A request to execute a command will eventually lead to acceptance or rejection output, refer to 
Recommendation Z.317.

3.2.3 User guidance 

Refer to § 2.5.

3.2.4 Guidance output

Guidance output is in general related to a command and contains information such as:
— the complete block o f parameters to be input for a specific command;

— that part of the block of parameters that is still to be input;
— the parameter next to  be input;
— the fact that the complete parameter block has been entered and a request to execute a command can

be given.
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Input error information can be contained in guidance output or in request output (refer to Recommenda
tion Z.317 and to § 2.7).

3.3 Information entry through menu-item selection

The essential advantage of menu-item selection as a way of interaction is that it can remove memory load 
from the user. The items available are laid out for inspection, and the way in which each item may be selected is 
obvious.

The task of performing any transaction using a menu is thus reduced to:

— scanning the items;
— finding the required item (if already known by the user), or deciding which item to choose (if not 

already known by the user);

— selecting an item.

The use of menus is particularly appropriate for applications where there will be many casual users or 
where there may be frequent interruptions to work at the terminal, and for activities which are infrequently 
performed.

Menus may be used as a means to arrive at a command code, to select a new destination or to assemble 
and to execute a command with all its relevant parameters. The system outputs a list of items (the menu output), 
from which the user can select the appropriate item. In a menu selection procedure, a selection of items from 
subsequent menu outputs may be needed.

3.3.1 Display o f  the menu output

The menu output (see Figure 7/Z.323) may contain several types of information:

— menu identity;
— menu items;

— additional information.

3.2.5 Error correction aspects

1) Not further  expanded  in diagram form.

FIG U R E 7/Z.323 

Menu output

The information can be displayed in fields an d /o r given by highlighting techniques.

The menu identity is displayed in a field at the head of the menu. It identifies the menu, preferably in a 
concise meaningful manner to allow an easy recognition of the nature of the menu.

A menu item is displayed in a field that contains a brief description of the item and an optional selection 
identity. By inputting such an identity, a choice can be made. The selection identity should be displayed at the left 
side of this field.

The additional information is intended to present more information to the user in order to aid the selection 
of an item from the menu, e.g., the text “Enter choice”.

The menu layout in the window should be consistent throughout all the menus in a given system. Only one 
menu should be presented at a time, always displayed in its entirety.
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3.3.2 Item selection

Refer to Figures 8/Z.323 and 4/Z.323.

T1000910-87
F IG U R E  8/Z.323 

Menu item selection procedure

The selection of an item can be done in two basic ways:

a) inputting the selection identity;

b) pointing at the item by using techniques such as cursor positioning, lightpen, touch screen, function 
key, etc.

Selection of more than one item from one menu is not permitted.

When using a hierarchy of menus, it may be helpful for the user to be able to return to the previous menu.

When the user notifies the system that he has made his selection, the system confirms the input by a new 
menu, a form output, or an input acknowledgement.

3.3.3 User guidance

During selection the user can ask for help at any moment. Besides, for general help information the user 
may ask for specific help information by inputting a specific help request.

The system reacts to the user with a clarifying text (refer to § 2.5).

3.3.4 Error correction aspects

The system can ask the user to correct his selection if this is not valid. The response is given in the form of 
request output (refer to § 2.7).

3.4 Information entry through form  filling

Form filling is a useful method of information entry when flexibility is needed, for example when optional 
as well as mandatory items of data are required for command execution or handling of data stored in the system.
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3.4.1 Information entry

When this data entry procedure is to be used, the system first outputs a form (in accordance with 
Figure 4/Z.323) that requires user input. The form contains a list of parameters identified by parameter identities. 
The parameter input fields are either empty or contain default values (see Figure 9/Z.323). The form has to be 
filled in by entering the parameter values required followed by an “end of input indication”. For handling data 
stored in the system, at least the key parameter values have to be input in order to identify the data record. For a 
read or a delete operation, this is sufficient. For an add or modify operation more parameter values are required. 
They may partly be obtained by a previous read operation. Completion of the form is indicated by an appropriate 
“end of input indication”.

As many parameter values can be given as desired before an “end of input indication”. Parameter value 
input fields may be skipped if the parameter is not relevant or the initial or existing value is appropriate. 
Clarifying text is output when a “help request” is input. When the data input by the form is not accepted by the 
system, a “request output” is given to indicate that completion or correction of the data in the form is required. A 
sucessful operation is followed by an “input acknowledgement”.

The “end of input indication” can also be used to request a next page if the form covers more that one 
screen. It can also be used to request continuation with a new empty form of the same type after completion. 
Mechanisms to control this capability are left for further study.

1) F u r th e r  s tu d y  is r e q u i red  to  ad d re ss  p ro p e r  p rov is ion  o f  user  t im in g  c o n t ro l  a t  th is  p o in t .
2) Not fu rther  expanded in diagram form.

FIGURE 9/Z.323 

Form filling

3.4.2 Form output

The form output (see Figure 10/Z.323) may contain several types of information:

a) form identity;

b) per parameter:

— parameter identity,

— parameter value input field,

— supplementary information;

c) additional information.
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1) S u p p le m e n t a r y  in f o r m a t io n  m a y  be  p ro v id e d  b y  h igh l igh t ing  t h e  p a r a m e te r  va lue  in p u t  field .

2) N o t  f u r t h e r  e x p a n d e d  in d iag ram  fo r m .

FIGURE 10/Z.323 

Form output

The above information can be displayed in fields an d /o r given by highlighting techniques.

The form  identity is displayed in a field at the head of the form. It identifies the command, preferably in a 
concise meaningful manner, to allow easy recognition of the nature of the form, and an optional identity for 
command reference.

The parameter identity is displayed in a field and contains the parameter label and an optional parameter 
position which could be used as a reference in a request output. The parameter label is a text string as defined in 
Recommendation Z.314. The param eter position should be displayed at the left side of this field.

The parameter value input fie ld  is an accessible field. Initially this field is either empty and should be filled 
in by the user, or the system may display in this field the default value which can be overwritten by the user.

The supplementary information provides an explanation to the user, if required, to aid input of the 
parameter value. It may give information such as:

— whether the parameter is optional;

— in which form the value should be entered, e.g., in alphanumeric form.

The additional information presents general information to the user with respect to the whole 
form, e.g., guidance on how to submit the form to the system after finishing the input of parameter values.

The information applying to a particular parameter (parameter identity, parameter value and supplemen
tary information) should clearly be associated with that parameter, i.e., co-located. The position of the fields in the 
form should be consistent over the form. In any one area of application, they should be consistent from one form 
to another.

If punctuation is used for delimiting fields, the punctuation from the appropriate direct information entry 
technique should be used.

3.4.3 User guidance

During inputting parameter values the user can ask for help at any moment. Besides general help 
information he can ask for specific help information by entering a specific help request. (Refer to § 2.5.)
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3.4.4 Error correction aspects

A consistency check on the set of parameter values in the form should take place after completion. 
Acceptance or rejection is communicated by “input acknowledgement” or “request output”, see Figure 9/Z.323. 
Validation of value ranges may take place per parameter value input so as to identify range errors as early as 
possible. Request output as a result of a per parameter check is not shown in Figure 9/Z.323. The cursor an d /o r 
highlighting can be used to indicate which value should be corrected. The user can correct the indicated parameter 
values by changing the values and when complete, re-entering the form contents to the system. (Refer to § 2.7.)

3.5 Displayed form

The displayed form can be used to show a form which has already been Filled in. The displayed form can 
only be used for reading and the information cannot be changed by the user. It can appear as an input 
acknowledgement.

3.6 Guidelines fo r  the design o f  menus and form s

3.6.1 Scope

This section deals with the human-machine interface that utilizes the advantage of the input and output 
facilities offered by menus and forms. By using these guidelines, designers will get a more standardized layout of 
the various menus and forms.

3.6.2 General guidelines fo r menus and forms

Individual menus and forms should have an identity. Figures 7/Z.323 and 10/Z.323.

Identities should be consistently positioned, preferably on top of the menu or form. (Recommenda
tion Z.323, § 3.3.1 and § 3.4.2.)

Menu and form layout in the window should be consistent throughout all the menus and forms in a given 
system. (Recommendation Z.323, § 3.3.1 and § 3.4.2.)

Each menu or form should ideally appear in its entirety, so that the user is able to see all the items or 
parameters at once. If the entire menu or form is not displayed in the window area, then an indication must be 
given of where the user is in the menu or form.

3.6.3 Guidelines fo r  menus

3.6.3.1 Appearance and organization o f  menus

A menu should give hierarchical groupings of logically related items.

A hierarchy of menus should have the least number of levels possible considering the last guideline of
§ 3.6.2.

Menu items should have a clear and concise description of the choices available. The selection identity
should be displayed at the left side of this description.

To avoid errors, special care should be taken to organize and label items in hierarchical menus in such a 
way that the scope of each item, or the likely result of selecting it, is as clear as possible.

3.6.3.2 Movement between hierarchical or multiple menus

If it is possible to go directly to the desired menu by combining menu-item selection identities, then the 
system should prevent the bypass of mandatory steps.

It should be possible to go backward through the hierarchy, step by step without the necessity of entering 
the identity of the antecedent menu.

The option to return directly to the main (top) menu should generally be offered.

Fascicle X.7 — Rec. Z.323 79



3.6.4 Guidelines fo r  forms

3.6.4.1 Appearance and organization o f  form s

Parameters should be organized into logically related groups. In addition, it may be possible to organize 
these groups in a hierarchical manner.

Within the primary requirement for good readability, the length of the form should be minimized 
considering the last guideline of § 3.6.2.

Parameter identities should follow the general guidelines for textual data.

3.6.4.2 Navigation between input fields in forms

It should be possible to move the cursor between input fields by a single operation, such as a keystroke. 
This means that it should be possible to move the cursor to the next or preceeding field in a sequence, or in the 
case of a form that contains logically related groupings of input fields, it should be possible to jum p forward and 
backwards between the groupings, perhaps skipping several fields.

3.6.4.3 Presentation o f  error information about menus and forms

When errors are made they must be reported to the user in a manner that is most informative, enabling the
user to make the quickest recovery.

In some cases it is not advisable to report how to recover from the error, e.g., security reasons.

The location in the window for the error information should be consistent thoughout all the menus and
forms in a given system and should clearly be associated with the menu item or the parameter concerned.

4 Monologue output

A monologue output is any output from the system which occurs outside a dialogue. This includes output 
outside dialogue as described in Recommendation Z.316, system status and alarm information, function key 
labelling, date and time, etc. Usually, each type of monologue output occurs in an appropriate window on the 
screen. The occurrence of a monologue output may be accompanied by an audio signal or highlighting in order to 
stimulate user action, e.g., on alarms. In general, it is not helpful to output information on a VDT which is not 
immediately useful to the user.

4.1 Output outside dialogue

Output outside dialogue is a spontaneous output indicating a certain event, e.g., an alarm situation, or an
output in response to a previously entered command, e.g., traffic measurement result. Output outside dialogue
should not normally disrupt a dialogue in progress. There are several possible means of achieving this,
e.g., message waiting indicators.

4.2 System information

System information is information related to the status of the system and may contain items such as:

— system status indicators;

— alarm indicators;

— message waiting indicator.

4.3 Function key labels

Function key labels may be displayed in the display area to inform the user as to what functions may be 
accessed via programmable function keys. They may be displayed as characters or symbols and with various 
highlighting techniques. It should be obvious to which function key each function key label is associated.
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Consistency should be applied when assigning labels to function keys so that frequently occurring labels 
appear in the same position in the display area.

5 Time-out control inside dialogue

Subsection 5 of Z.317 applies except for the second time-out in which case the timing begins after a 
spontaneous menu output or ready indication.

ANNEX A 

(to Recommendation Z.323)

Examples of dialogue procedures

A.l General

In § 3 of the body of this Recommendation (Dialogue procedure), a number of dialogue elements have 
been described and Figure 4/Z.323 showing how various inputs and outputs are related has been introduced.

The purpose of this annex is to clarify how the various elements interact. This is done by showing in a 
number of examples how the interaction between the user and the system appears to the user.

It is important to bear in mind that the examples are intended only to illustrate some of the possibilities 
described in the dialogue procedure in § 3 of the body of this Recommendation and that they are not to be 
considered as Recommendations.

In the examples only three types of window areas are shown. These are, from top to bottom: work window 
area, output window area, and input window area.

The relative position of window areas in the examples is shown in Figure A -1/Z.323. The relative sizes of 
the window areas in this Figure are not significant, nor are the lines used to delimit the windows. The actual 
method of best distinguishing windows from each other is terminal dependent.

—  .................... -  , ,  —  ^

W ork  w in d o w  area

O u t p u t  w in d o w  area

In p u t  w in d o w  area

T1000941-88

FIGURE A-1/Z.323 

Example of window layout

It should be noted that help requests and input error handling are not treated in the examples, i.e., it is 
presumed that all commands and directives are entered correctly. Each figure shows both the output from the 
system and the following input made by the user. The user input is written in italics in order to distinguish it from 
the system output.

Examples 1 though 5 show input of commands, and examples 6 though 8 illustrate data base input.
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A.2 Example 1

1 The user knows the command code as well as the 
parameters and enters the entire command by direct 
information entry.

< COM2: PAR 1 = 5, PAR 2=10;

2 An acceptance output is displayed and the system is 
ready for the next input. Command executed

<

T1001020-87

FIGURE A-2/Z.323
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Example 2

1 The user knows the command code but not the parame
ters. He enters a directive in the form of the command 
code.

2 A form output is displayed. The form is filled and 
entered. Note that the ready indication is not displayed 
during form filling. The equal sign is not mandatory.

COM 3

PAR 1 =  560424 
PAR 2 =  XYZ 
PAR 3 =  100 
PAR 4 =  AAAAAA

3 An acceptance output is displayed in the form of a 
result and the system is ready for the next input. Note 
that the output in this example is so spacious that the 
output window area has increased at the expense of the 
work window area.

Result

<

Fascicle X.7 — Rec. Z.323



S p o n ta n e o u s  
m e n u  o u t p u t

R e a d y
in d ic a t io n

M enu
id e n t i ty
in p u t

F o r m
id en t i ty
in p u t

M enu  O u tp u t
M enu- i tem .
s e lec t ion
p ro c e d u re

In p u t
a c k n o w 
le d g e m en t

L^i F o r m  filling

D irec t
in fo r m a t io n
e n t ry

T1001000-87

FIGURE A-3/Z.323

A.4 Example 3

1 A spontaneous menu output is automatically displayed. 
The menu items refer to other menus on a lower and 
more specific level. The user chooses the appropriate 
menu and enters the associated selection identity.

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

< 1

2 A new menu output is displayed in this case the menu 
items represent command codes. The user selects the 
wanted command code by entering the associated selec
tion identity.

Menu 1

1. COM 1
2. COM 2
3. COM 3

< 1
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A form output is displayed. The form is filled and 
entered by the user.

COM 1

PAR 1 =  1234 PAR 2 =  GIGA
PAR 3 =  9999 PAR 4 
PAR 5 =o ABCDE

500

An acceptance output is displayed together with the 
spontaneous menu. The system is ready for the next 
input.

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

Command executed

T1000970-87

FIGURE A -4/Z .323
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A.5 Example 4

1 The user enters a directive in the form of a menu 
identity in order to shortcut to a certain menu.

<  MENU 3

2 A menu output containing items referring to other 
menus is displayed and a selection identity is entered.

Menu 3

1. Menu 31
2. Menu 32
3. Menu 33

<  3

3 The selected menu is displayed. The items in the menu 
represent command codes. The user recognizes the 
command code and then remembers the parameters. 
The entire command is entered directly.

Menu 33

1. COM 1
2. COM 2
3. COM 3
4. COM 4

<  COM 2: PAR 1 =  5, PAR 2 = 10;

4 An acceptance output is displayed and the system is 
ready for the next input. Command executed

<
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T1001002-88

FIGURE A-5/Z.323

Example 5

1 A spontaneous menu output is automatically displayed. 
The user already knows the command code and enters 
it.

Note — Cursor positioning is used as a ready indica
tion in this example in place of the “ < ” character (see 
Recommendation Z.317, § 3.2.2.1).

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

COM 4

This command requires two forms to be filled in. The 
first form output is displayed. The user fills in the 
parameters and enters the form.

COM 4

PAR 1 =  6543 
PAR 2 =  GHIJK 
PAR 3 =  333 
PAR 4 =  XXXXXXX
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3 The second form output is displayed and the user fills 
in the rest of the parameters and enters the form.

PAR 5 =  AEFE 
PAR 6 =  LES 
PAR 7 =  DIDIT

COM 4

4 An acceptance output is displayed. The system is ready 
for the next input.

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

Command executed

T1000990-87

FIGURE A-6/Z .323
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Example 6

1 The user knows the data set and the action to be. 
applied, and enters a directive in the form of a form 
identity.

Note — Cursor positioning is used as a ready indica
tion in this example in place of the “ < ” character (see 
Recommandation Z.317, § 3.2.2.1).

< READ-SET X

2 A form output is displayed. The key parameter is filled 
and entered.

READ-SET X
PAR 1 = 560424 
PAR 2 =
PAR 3 =
PAR 4 =

3 An acceptance output is the displayed form in the 
output window area. The system is ready for the next 
input.

READ-SET X
PAR 1 = 560424 
PAR 2 = XYZ 
PAR 3 = 100 
PAR 4 = AAAAAA
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S p o n ta n e o u s  
m e n u  o u t p u t

R e a d y
in d ica t io n _ZJ

M enu
id en t i ty
in p u t

M enu  p u t p u t
M enu- i te m
selec t ion
p r o c e d u re

In p u t
a k c n o w -
le d g e m en t

F o r m  filling

D irec t
in f o r m a t io n
e n t r y

T1000980-87

FIG U R E  A-7/Z.323

A. 8 Example 7

1 A spontaneous menu output is automatically displayed. 
The menu items refer to other menus on a lower and 
more specific level. The user chooses the appropriate 
menu and enters the associated selection identity.

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

< 3

2 A new menu output is displayed. In this case the menu 
items represent command codes. The user selects the 
desired action by entering the associated selection 
identity.

Menu 3

1. Data S et A
2. Data S et B
3. Data S et C
4. Data S et D

<  7
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3 A new menu output is displayed. In this case the menu 
items represent actions. The user selects the wanted 
action by entering the associated selection identity.

Data se t A

1. Add
2. D elete
3. Change 
47 Read

< 1

4 A form output is displayed. The form is filled and 
entered by the user.

ADD-SET A

PAR 1 =  1234 PAR 2 =  GIGA 
PAR 3 =  9999 PAR 4 =  500 
PAR 5 =  ABCDE

5 An acceptance output is displayed together with the 
spontanteous menu. The system is ready for the next 
input.

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

Command executed
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T1001010-87

F IG U R E  A -8 /Z .323

A.9 Example 8

1 A spontaneous menu output is automatically displayed. 
The user already knows the combination of data set 
name and action and enters it.

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

<  ADD-SET Y

2 This data set requires two forms to be filled in per 
record. The first form output is displayed. The user fills 
in the parameters (data attibutes) and enters the form.

1 of 2
ADD-SET Y

PAR 1 =  6543
PAR 2 =  GHIJK
PAR 3 =  333
PAR 4 =  XXXXXXX
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3 The second form ouput is displayed and the user fills 
in the rest of the parameters and enters the form.

ADD-SET Y

PAR 5 =  AEFE 
PAR 6 =  LES 
PAR 7 =  DIDIT

2 of 2

4 An acceptance output is displayed. The system is ready 
for the next input.

Menu

1. Menu 1
2. Menu 2
3. Menu 3
4. Menu 4

Command executed

S p o n ta n e o u s  
m e n u  o u t p u t

R ea d y
ind ica t ion

M enu
id en t i ty
in p u t

F o r m
id en t i ty
in p u t

Direc t
in fo r m a t io n
en t ry

M enu  o u t p u t
M enu- i te m
selec t ion
p ro c e d u r e

I n p u t
a c k n o w 
l e d g e m e n t

F o r m  filling

T1000950-87

FIGURE A -9/Z .323
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ANNEX B

(to Recommendation Z.323) 

Examples of windows

B.l General

In § 2.3.4 of the body of this Recommendation a description of windows and window areas are given. (See 
also Figures 2/Z.323 to 5/Z.323).

The purpose of this annex is to provide some examples of the use of windows and window areas.

It is im portant to bear in mind that the examples are intended to illustrate the use of windowing only, and 
that they are not to be considered as Recommendations.

In these examples windows are outlined by double-line boundaries and window areas are outlined with a 
single-line boundary. This method of depicting windows and window areas is chosen as an example that can be 
shown easily in print. Actual methods used to distinguish windows will be terminal dependent.

B.2 Terminal supervision

This window is related to an application supervising the terminal the user is using. It may contain 
information about the terminal, about terminal directives (e.g., “window state change” function key), about active 
connections between the terminal and applications, etc. The window contains two window areas:

— general information;

— output.

r z

G enera l  i n f o r m a t io n

O u t p u t

T1000061-88

FIGURE B -1/Z .323  

Terminal Supervision Window
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B.3 Identification

This window is related to an application managing the terminals which are local to the site the terminal is 
linked to. This application performs access connections to terminals with different applications. The window 
contains three window areas:

— general information;

— work;

— output.

General  i n fo r m a t io n

W ork
( m e n u / f o r m )

O u t p u t

T1000071-88

FIG U R E  B -2 /Z .323  

Identification Window

In this example, at any given time, the work window area is dedicated to m enu/form  input.

B.4 Dialogue

This window is related to a site operation and maintenance application. It contains four window areas:

— general information;

— work;

— input;

— output.

G enera l  in f o r m a t io n

W ork
( m e n u / f o r m )

O u t p u t

I n p u t

FIG U R E  B-3 /Z .323  

Dialogue Window

In this example, not all window areas are simultaneously visible. W ork (m enu/form ) and input window 
areas are exclusive of each other. The user can replace one of these displayed window areas by the other one 
through the use of function keys.
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This window is used to display alarm indicators by an application managing exchange alarms. It contains 
two window areas:

— header;

— status.

B.5 System status

T100QQ91-88

FIGURE B -4 /Z .323  

System  Status Window
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SECTION 4

SPECIFICATION OF THE MAN-MACHINE INTERFACE

Recommendation Z.331

INTRODUCTION TO THE SPECIFICATION 
OF THE MAN-MACHINE INTERFACE

1 Scope of the Section

The man-machine interface comprises the set of inputs, outputs and special actions, together with the 
man-machine interaction mechanisms, including dialogue procedures. Those elements are combined to manipulate 
the varied telecommunications functions which cover the management of SPC telecommunications systems. 
Consideration of these functions has been an essential prerequisite for the development of the CCITT MML 
Recommendations.

As stated in Recommendation Z.301, the CCITT MML can be used to facilitate operation, maintenance, 
installation, and acceptance testing of SPC systems. With the tendency of Administrations to centralize operations 
and maintenance jobs, many of the SPC systems functions may be controlled at terminals associated with 
operation and maintenance systems as well as at terminals associated with SPC systems. These terminals can be 
either local or remote relative to the system.

In order to help Administrations aiming to achieve uniformity among various systems, the MML 
Recommendations include not only the syntax of the language and dialogue procedures, but also the semantics 
relevant to the man-machine interface. Section 4 provides the means for deriving such semantics.

2 Organization of Section 4

Section 4 consists o f the following Recommendations:

Z.331 Introduction to the specification of the man-machine interface

Z.332 Methodology for the specification of the man-machine interface — General working procedure

Z.333 Methodology for the specification of the man-machine interface — Tools and methods.

Z.334 Subscriber administration

Z.335 Routing administration

Z.336 Traffic measurement administration

Z.337 Network management administration

Recommendation Z.331 lists the operation, maintenance, installation and acceptance testing functions to 
be controlled by means of the MML.

Recommendation Z.332 presents the first part, the general working procedure of a methodology by which
the man-machine interface can be generated for a particular functional area or subarea.

Recommendation Z.333 presents the second part, the tools and methods, of a methodology by which the
man-machine interface can be generated for a particular functional area or subarea.
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Recommendations Z.334 to Z.337  are based on the applications of phases 1, 2 and 3 of the methodology 
defined in Z.332 and Z.333 for the subscriber administration, routing administration, traffic measurement 
administration and the network management administration.

The main part of each Recommendation contains the model of the functional area or sub-area. Annex A 
of each Recommendation contains the list of functions to be controlled by means of the MML and the list o f jobs 
considered in the development of the model. Annex B of each Recommendation contains a list of MML functions 
and associated information structure diagrams to be used as guidelines.

3 Functions to be controlled by means of the MML

The functions to be controlled by means of the MML are subdivided into four main areas: operation, 
maintenance, installation and acceptance testing. They are listed below. Based on the relationships existing among 
them, in each main area functions are grouped into functional areas and sometimes functional sub-areas. Due to 
the potentially different organization needs and system design philosophies, it is recognized that not all functions 
apply to every system.

The list of functions is not complete and it is expected to continue to evolve.

In particular, the issuing of Recommendations on specific areas or sub-areas will lead to the refinement of 
the preliminary list identified in this Recommendation for those functional areas or sub-areas. So far, this 
refinement has been achieved for subscriber administrations, traffic measurement administration, routing adminis
tration, network management administration (partially) specified in Recommendations from Z.334 to Z.337.

3.1 Operation functions

3.1.1 Subscriber administration9 (see Recommendation Z.334)

— administering subscriber lines related data;

— tracing malicious calls;

— retrieving subscriber charging information;

— observing subscriber charging.

3.1.2 Routing and digit analysis administration

3.1.2.1 Routing administration (see Recommendation Z.335)

— managing the routing data base;

— querying the routing data base.

3.1.2.2 Digit analysis administration

— managing the digit analysis data;
— querying the digit analysis data base.

3.1.3 Traffic administration

3.1.3.1 Traffic measurements administration (see Recommendations E.502 and Z.336)

— performing traffic measurements;
— scheduling the execution of traffic measurements and the output of results;

— managing measurements data;

— retrieving measurements data.

b Subscriber adm inistration deals w ith both  sin g le-lin e and m ulti-line subscribers.
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3.1.3.2 Traffic analysis administration (see Recommendation E.502)

— inputting measured data;
— inputting the identification and capacity information of the measurement object;
— managing traffic data records;

— managing the output of reports;
— managing analysis description data;
— supervising the control o f the time-delay of the various analysis operations.

3.1.4 Tariff and charging administration

— changing the tariff for a certain traffic destination;
— changing parameters for a charging rate;
— changing time for switching between day and night rate;
— reading accounting statistics (accounting between operating companies);
— changing the parameters involved in the accounting methods for traffic between different operating 

companies;
— retrieving of charging information.

3.1.5 System control operation

— setting and reading of a calendar;
— administering output routing;
— administering files;
— administering man-machine terminal capabilities;
— administering the system (hardware/software) configuration.

3.1.6 User-system access control administration (see Appendix I to Z.331)

— administering authority;
— retrieving authority information.

3.1.7 Network management administration (see Recommendation Z.331)

— performing measurements of network status and performance;
— performing network management actions;
— performing network management information distribution.

3.2 Maintenance functions

3.2.1 Maintenance o f  subscribers’ lines

— testing one subscriber’s line and associated equipment;
— testing a group of subscribers’ lines and associated equipment;
— measuring one subscriber’s line and associated equipment;
— measuring a group of subscribers’ lines and associated equipment;
— blocking or unblocking a subscriber’s line for maintenance purposes;
— observing or supervising of subscribers’ lines and equipment.

3.2.2 Maintenance o f  circuits between exchanges and associated equipment (see Recommendation M.250)

— testing/measuring one circuit or a group of circuits and associated equipment;
— observing and supervising circuits and associated equipment;
— control the status of a circuit or a group of circuits and associated equipment;

— analysing maintenance data;
— administering and controlling maintenance reports.
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3.2.3 Switching network maintenance 5

— making test calls;

— initiating a call trace;
— holding faulty connections;

— testing and measuring peripheral equipment (relay sets, signalling receivers and senders, etc.);

— testing and measuring switch units;

— reducing service for low priority subscribers;

— setting up a connection via a specific path through the network;

— supervising and measuring the quality of service of the switching network;

— localizing faults in the speech path network;
— providing access for traffic observation for maintenance purposes;

— reporting alarms;

— recording switch unit status.

3.2.4 Control system maintenance

— reporting system status;
— reporting alarms;

— localizing faults;

— , testing on a functional basis after repair;

— initiating periodic testing operations;

— changing system configuration for maintenance purposes;

— checking consistency of data;

— initiating restart;
— setting traps for programme fault tracing;

— changing memory contents;

— memory dumping for maintenance purposes;

— controlling overload parameters;

— changing the criteria for the recognition of degradation of service;

— reducing service for low-priority subscribers.

3.3 installation functions2)

3.3.1 SPC system installation

3.3.1.1 SPC system hardware installation 

Installing:
— network blocks;

— trunks;

— signalling equipment;

— test equipment;

— blocks of subscriber-circuits;

— interface equipment;

— control equipment;
— memory equipment;

— input/ou tput devices.

2) Installation  a lso  covers the ex ten sion s or reductions o f  the system  after it is p laced  in to  service.
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3.3.1.2 SPC system software installation

Installing:

— operational packages;

— test programmes;

— statistics programmes;

— programmes patches;

— signalling systems programmes;

— services, facilities programmes;

— system data.

3.4 Acceptance testing functions

Acceptance testing functions include any additional functions beyond those presented above to aid the 
administrations when testing a system to check its compliance with the Administrations’ specifications.

APPENDIX I 

(to Recommendation Z.331)

User-system access control administration

1.1 General

This appendix has been developed in accordance to the methodology defined in Recommendations Z.332 
and Z.333.

The main part of this appendix deals with the model of User-System Access Control Administration. A 
glossary of the terms used is also included.

The list of functions to be controlled and the list of jobs are contained in Annex A.

For each function to be controlled by means of MML, one or more functions can be derived and each of 
them can be described using the metalanguage defined in Recommendation Z.333 in order to detail the relevant 
information structure.

Annex B contains a list o f MML functions and information structure diagrams associated to each of them 
to be used as guidelines.

1.2 Introduction

User-system access control (here and after access control) is provided within a system to restrict the input 
allowed to be entered in order to prevent unauthorized system modification and or viewing of information.

Access control is the system function which performs the control of the access to systems and their 
functions by the users.

Access control administration is defined as the administration of the access rights of the users.

This Recommendation mainly covers human beings as users.

Machine to machine access control administration is not covered by this appendix.

It is therefore recognized that this appendix will require further study within a wider scenario including the 
various aspects of access control (man-machine, .machine-machine, etc.).
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1.3 Access control model

1.3.1 Introduction

Access criteria are defined to be the attributes that characterize the access to the system.

Permissions are defined to be the rights granted to the user.

Authority is defined to be the relationship between the access criteria and the permissions.

The inputs submitted are accepted by the system, provided that the system has verified the authority to
enter them.

1.3.2 Model

The main attributes (see Figure I-1/Z.331) which have been adopted to identify access criteria and
permissions are the following (other attributes o f the two categories can be adopted depending on the
adm inistration’s needs):

a) for access criteria
— user identity
— terminal identity
— time interval

b) for permissions
— command class
— command parameters
— system identity
— time interval

T1002700-S8

FIGURE 1-1/Z.331 

User-system access control administration
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Some of the attributes listed above may not be implemented according to administration requirements.

In order to facilitate access control administration, groups may be formed in terms of single access control 
attributes (e.g. group of user identities can form a maintenance group).

An example of implementation is represented in Figure I-2/Z.331.

Authority

A ccess criteria Perm issions

User identity Terminal identity Time interval System  identity Command class
Command

param eters

User 1 Terminal 1 Any Any Any Any

User 1 Terminal 2 8-17 h 
Monday through  

Friday

System  1 Subscrib.
Administr.

Direct numb.: 
81 000-82 0 0 0

User 2 Terminal 3 2 0 - 8  h System  1 Junction
m aintenance

Junction identity 
1A23 1800

User 3 Any 8-17 h System  2 Subscrib.
m aintenance

Direct numb.: 
73 000-87 000

Any Terminal 4 8-17 h Any Subscrib. administr. -

- - - - - -

F IG U R E  I-2/Z .331  

Exam ple o f  application

1.3.3 Attributes o f  access control

In the following the meaning o f the main attributes which are likely to be used in the access control 
administration, is described.

a) User identity
The user identity results from the identification procedure (see Recommendation Z.317) and uniquely 
identifies the user to the system.
In the identification procedure usually the identity of the individual user is used.

b) Terminal identity
The terminal identity is the identity of the I /O  device as known to the system, via its hardware or 
logical connection.

c) Time interval

The access control may depend on the time when the input is entered an d /o r executed.
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d) Command class
A command class can be either a single command code (see Recommendation Z.315) or an 
identifiable set of command codes.

e) System identity
System identity is the identity of the system or an application in which the command is allowed to be 
performed. In a centralized support system, individual systems connected to it may have their own 
access control. Alternatively, centralized control may be used based on the identity of the system 
addressed.

f)  Command parameters
Access control may depend on a parameter (see Recommendation Z.315) or a combination of 
parameters. The control may be based on either the parameter name or the parameter name and its 
values.
If a parameter is considered, it may be desirable to limit such use to major objects in the system 
relevant to specific O&M Administration needs.

1.4 Glossary o f  terms 

access criteria

The set of attributes that characterize the access to the system. Example attributes are user identity and 
terminal identity.

permissions

The rights granted to the user, 

authority

The relationship between access criteria and permissions, 

terminal identity

Identifies a physical terminal, a channel or a port to an SPC system.

1.5 List o f  functions and jobs

1.5.1 List o f  system independent Class B functions

1.5.1.1 Administering authority

1.5.1.2 Retrieving authority information

1.5.2 List o f  jobs

1.5.2.1 To create/change authority

— the purpose of the job is to create/change a specific authority by means of managing the relevant 
attributes;

— the system is supposed to record the data and check their correctness;
— the operator is supposed to input all needed data;
— the complexity of the job may be high depending on the amount of the data to be input;
— the frequency of the job is low.

1.5.2.2 To delete a specific authority

— the purpose of the job is to delete all the data related to the specific authority;
— the system is supposed to delete the data related to the authority;
— the operator is supposed to input the identity of the authority to be deleted;
— the complexity of the job is low;
— the frequency of the job is low.
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— the purpose of the job is to retrieve authority information;

— the system is supposed to output the requested information on the selected device;
— the operator is supposed to input the identity of the access control attributes;

— the complexity of the job is low;

— the frequency of the job is low.

I.5.2.3 To interrogate the authority information

1.5.2.4 To activate/deactivate an authority

— the purpose of the job is to activate/deactive a specific authority previously created/changed; this job 
may be implied in the creation/changing job;

— the system is supposed to activate/deactivate the authority;

— the operator is supposed to input the date and the time for the activation/deactivation and the identity 
of the authority;

— the complexity of the job may be medium;

— the frequency of the job is low.

1.6 Guidelines fo r  the list o f  M M L  Functions and associated information structure diagrams

1.6.1 Introduction

This section contains guidelines for the list o f MML functions and associated structure diagrams related to 
the access control administration model defined in § 3 of this Recommendation.

1.6.2 List o f  M M L functions

This list contains possible MML functions for the Access Control Administration.

This list is not mandatory nor complete; it may vary according to administration needs, telecommunica
tion network levels, regulatory needs, etc.

1.6.2.1 Creation

— create authority

1.6.2.2 Changing

— change authority

1.6.2.3 Deletion

— delete authority

1.6.2.4 Interrogation

— interrogate authority

1.6.2.5 Activation/deactivate

— activate/deactive authority

1.6.3 Information structure diagrams 

(To be developed.)

Fascicle X.7 — Rec. Z.331 105



Recommendation Z.332

METHODOLOGY FOR THE SPECIFICATION 
OF THE MAN-MACHINE INTERFACE

GENERAL WORKING PROCEDURE

1 Introduction

Recommendation .Z.331 provides a summary of the functions which are to be controlled by means of 
MML. Each functional area in this list is to be specified in detail to allow the generation of function-related 
semantics.

The use of such semantics in conjunction with the features provided by the Recommendations in 
Sections 2 and 3 allows the specification of the man-machine interface.

In order to produce a detailed specification, a formal method of working that provides a common 
approach is necessary. This Recommendation provides a methodology for such purposes.

In order to assign properly the responsibility for the application of the methodology, its application can be 
viewed as a two-stage process.

The first stage involves the generation of function-related semantics. This stage is aimed primarily at those 
experts working in CCITT Study Groups who are responsible for developing Recommendations associated with 
functions to be controlled by MML. However, it is recognized that the repertoire of such functions considered in 
CCITT Recommendations cannot cover the requirements of all Administrations or of all SPC systems. Therefore 
this stage is also aimed at Administrations, private operating agencies and scientific/industrial organizations who 
may find it necessary to specify functions peculiar to their individual needs.

The second stage of the application of the methodology involves the derivation of the actual man-machine 
interface using the semantics and the relevant features of Sections 2 and 3. This stage is the responsibility of 
Administrations, private operating agencies, and scientific/industrial organizations.

2 Orientation of the methodology: Administration centred and system centred

The methodolgy for the specification of the man-machine interface must be based on a common 
understanding of the concept o f function.

Three different classes of system functions may be defined as follows:

1) Class A functions or man-machine language (M M L) functions

Those system functions which provide the MML user with the means of control of other system 
functions. The word “control” is assumed to include all types of inputs and outputs.

Any Class A function can be subdivided into a general part which relates to e.g. the syntax check, 
information transmission control, etc., and an application part which relates to the job in hand.

Example: Create a traffic measurement.

2) Class B functions

Those system functions which can be controlled at least partially by the MML user by means of MML 
functions.

Example: Performing measurements of traffic parameters.

3) Class C functions

Those system functions which are not at all controlled by the MML user in a given system during 
operation. Class C functions are not referred to in the following methodology.

The relationship between the concepts of “jo b ” and the different types of functions is shown in 
Figure 1/Z.332.
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This definition of MML function embodies the concept o f both system actions and human actions 
performed on objects. The methodology presented in the following sections is based on the understanding of this 
concept.

To clarify the concept o f “jo b ” as applicable to operations and maintenance the following definition is 
provided.

Job

A discrete administrative activity within a telecommunications business which is designated as a part of the 
overall plan for running the business and characterized by man-machine communication an d /o r manual actions.

It is recognized that in the future the degree of automation of operation and maintenance jobs in the 
telecommunication network will increase as the application of auxiliary systems is broadened. Consequently, it is 
expected that all or part of a certain Class B function implemented in one system may appear as a Class C 
function in another system. The result is that the number and type of Class A functions supporting the same set of 
operation and maintenance jobs may differ from one system compared to another system.

3 General working procedure

The general working procedure consists of five phases:

1) the identification of Administration needs;

2) the identification, in sufficient detail, of the MML functions, i.e. those needed for control of the
system by the user;

3) the identification of the information structure associated with each MML function;

4) the specification of the actual man-machine interface;

5) the verification and validation of phases 2, 3 and 4.

A more formal representation of this general working procedure is presented in Figures 2/Z.332, 3/Z.332 
and 4/Z.332. The representation is made by means of Functional Block Interaction Diagrams as defined in the 
Z.100 series Recommendations on the Specification and Description Language (SDL). Figure 2/Z.332 represents
the procedure at a high level showing its basic factors. Figure 3/Z.332 describes, at a lower degree of detail, the
five phases presented above in terms of the information which should be produced and considered in each phase
and their relationships. Figure 4/Z.332 describes, in the same terms, the two sub-phases into which phase 2 is
further decomposed. As a drawing convention, information which is used primarily to support the activities 
performed in the various phases is indicated in the upper part of the Functional Block symbol.

Each phase is more fully described in the following paragraphs regarding its purpose, input and output 
products, relevant methods and tools, and CCITT Study Group responsibilities.

To achieve greater commonality among the various functional areas when performing phases 1, 2 and 3, 
harmonization of the terminology used is essential. A glossary of terms that may be useful in a number of 
functional areas has been provided in Recommendation Z.333.
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This glossary is expected to evolve as MML function semantics activity continues. In addition, a glossary 
of terms specific to each functional area should also be provided as indicated below.

It should be emphasized that terminology harmonization refers to those phases of the methodology 
described herein which are the responsibility of the CCITT. It is not the intention of this recommendation, 
through its glossary or annexed examples, to recommend specific terminology for use at the actual man-machine 
interface. The present intent is rather that manufacturers and Administrations utilize the concepts, as here defined, 
that this terminology represents. They will select their own terminology to represent these concepts as applicable 
to their needs in specifying the actual interface. A common understanding of the definitions of these concepts will 
improve the coherence of the set of CCITT Recommendations in MML function semantics, as well as facilitate 
discussion concerning the capabilities of different systems with respect to the same as well as different functional 
areas.

The output of each phase is to be listed in a series o f documents based on the terminology of 
Figures 3/Z.332 and 4/Z.332.

Phases Name

1 Document A — List of Class B Functions and List of Jobs

2.1 Document B — Function Models

2.2 Document C — List of MML Functions

3 Document D — Information Structure of each MML Function

4 Document E — Specification of the man-machine interface

5 Document F — Verification and Validation Results

1-5 Document G — Glossary of terms.

The application of the methodology to a specific functional area may vary. Documents A-G may be 
produced for the functional area as a whole or the functional area may be divided into sub-areas and each treated 
separately. The primary rationale for the approach selected should be the coherence and maintainability of the 
total set o f documents prepared for the functional area. If the second approach is selected, its details, including an 
unambiguous description of the main area and the identified sub-areas, should be documented also.

3.1 Phase 1: identification o f  needs 

Purpose

To identify the various Administration needs in order to prepare a list of jobs to be performed by means 
of man-machine communications and to prepare an agreed list o f system independent functions which are 
expected to be controlled by means of the MML (Class B functions). Terminology harmonization is essential.

Input

Inputs to the process of identifying Class B functions arise from three sources. First, CCITT Study Groups 
can provide operations and maintenance models and lists o f Class B functions which are embodied in those 
models.

Second, Administrations can provide information on the jobs by which their systems are operated and 
maintained. Some indication as to the relative importance or frequency might be helpful in the process of 
specifying the man-machine interface.

The third input is the current version of Recommendation Z.331.

Output

List Class B Functions and List of Jobs (Document A).

These functions and jobs could be performed at terminals associated with operations and maintenance 
systems or SPC systems. A certain set of these functions and jobs might be able to be performed only at terminals 
associated with operations and maintenance systems or only at terminals associated with SPC systems.
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Tools and methods

It will be necessary to take into account the following:
— directives from other Study Group experts;
— guidelines, as described in Recommendation Z.333;
— terminology harmonization guidelines, as described in Recommendation Z.333.

Use of SDL is also recommended.

3.2 Phase 2: M M L function identification 

Purpose

To identify, using harmonized terminology, MML functions related to Class B functions. This phase is an 
iterative procedure involving the application of several tools to identify the list o f MML functions, i.e. those 
functions that are described in sufficient detail to allow the derivation of the man-machine interface. A 
diagrammatical representation of this phase is shown in Figure 4/Z.332.

Input

List of Class B functions and a list of jobs, both obtained as output of phase 1.

Output

— List of MML functions.
Document C

— Other information (whenever applicable).

3.2.1 Sub-phase 2.1: modelling 

Purpose

To represent, using harmonized terminology, the various functions of those parts o f telecommunications 
systems controlled by MML by means of models.

Input

List of Class B functions.

Output

— Description of Class B functions by means of models.

— Other information (whenever applicable).

Tools and methods

— At present informal modelling is available and there exists a need to identify and develop a formal 
method of modelling. SDL could be used for parts of the modelling work.

— Terminology harmonization guidelines, as described in Recommendation Z.333.

3.2.2 Sub-phase 2.2: M M L function decomposition 

Purpose

To identify, using harmonized terminology, each MML function considering both the model and the 
defined list of jobs.

Input

— List of jobs.
— List of system independent Class B functions.
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Other information (whenever applicable).

List of MML functions.
Document C

Tools and methods

— The use of SDL is applicable. In order to represent or derive the M M L functions, the M ML function 
decomposition method should be applied.

— Terminology harmonization guidelines, as described in Recommendation Z.333.

3.3 Phase 3: information structure identification

Purpose

To identify, using harmonized terminology, the information structure of each MML function in order to 
provide a clear picture of the associated semantics (action, objects, information entities and their interrelation
ships). Separate diagrams for the structure of information related to input functions and to those outputs whose 
significance is such that benefits would be gained by their standardization should be provided.

The content of information structure diagrams should be limited to information related to such semantics. 
Other information, such as inform ation related to possible parameter values, if desired, may be listed separately or 
as footnotes.

A one-to-one correspondence between information structure diagrams produced in this phase and the 
associated commands and outputs to be produced in Phase 4 is not implied. More specifically, a single 
information structure diagram could lead to a multiplicity of inputs or outputs. Also, several information structure 
diagrams could lead to a single input or output. Additionally, information structure diagrams should not be 
interpreted as a specification of any software process required to implement the related inputs and outputs.

Input

List of M M L functions.

Output

Information Structure Diagrams of each 
MML function.

Additional information (a list of 
possible parameter values associated with 
Information Structure Diagrams).

Document D

Tools and methods

Each MML function derived in phase 2 is in essence an action upon an object (or set of objects). An 
Information Structure meta-language is used to produce the Information Structure Diagrams associated to each 
MML function, as described in Recommendation Z.333.

Terminology harmonization guidelines, as described in Recommendation Z.333.

3.4 Phase 4: specification o f  the actual man-machine interface

Purpose

To present each input and output as it might appear on a man-machine communication terminal in terms 
of the related syntactic structure and to identify any related special actions. Also to select the appropriate dialogue 
procedures related to the MML functions.
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The definition of inputs and outputs should be based on the type of interface to be derived, i.e. based on 
basic MML, or on extended MML or on both. In the latter case the consistency among commands and associated 
parameters should be pursued. The definition of inputs and outputs for an interface based on extended MML 
comprises the definition of menus and forms. This task should be achieved using the guidelines for the design of 
menus and forms contained in Recommendation Z.323.

Input

— The information structure representation of each MML function.

— Additional information.

Output

— Specification of the man-machine interface:
a) inputs
b) outputs
c) special actions
d) dialogue procedures
e) interrelationships among a) to d).

Tools and methods

— The structure of inputs, outputs or special actions can be identified using guidelines as described in 
Recommendation Z.323, Z.333.

— A formal method to describe the syntactic structure of each MML input and output is given in 
Recommendation Z.333.

— Recommendations Z.302, Z.314-Z.317, Z.323.
— The use of SDL to describe the interactive operating sequences is recommended.

Note — Z.300-Series Recommendations do not deal with phase 4.

3.5 Phase 5: verification and validation 

Purpose

To verify whether the M M L functions identified previously together with their associated information 
structure lead to suitable procedures by which the users’ needs can be satisfied.

To verify whether the man-machine interface identified in phase 4 leads to suitable procedures.

Input

— Information structure representations of each MML function.
— Preliminary man-machine interface.

Output

An evaluation of the M ML functions and 
their associated information structure.

An evaluation of the preliminary 
man-machine interface.

Document F

Tools and methods

— Procedure description method.
— Guidelines as described in Recommendation Z.333.

Note — Z.300-Series Recommendations do not deal with phase 5.
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3.6 Tools and methods

Many tools and methods are available to provide assistance in reaching the goal o f each phase described 
above. The applicability of each tool and method to a particular phase is dependent on the function being 
analysed. These tools and methods are described in Recommendation Z.333.

Examples of the use and application of these tools and methods for specifying functions are also included 
in Recommendation Z.333 and the Annexes to these Recommendations.

Recommendation Z.331 
and additional infor
mation supplied by 
Administrations and 
relevant Study Groups

Recommendations 
Z.302, Z.314, 
Z.315, Z.316. 
Z.317, Z.323

Tools and 
methods
(Recommendation Z.333)

i _____ i
Methodology for the 
specification of the 
man-machine interface 
— General working 
procedure

Final man-machine 
interface

FIGURE 2 /Z .332

High level view o f  the general working procedure o f  the m ethodology  
for the specification o f  the man-machine interface

Rec. Z.331 and
additional
information

Guidelines

Identification 
of needs

1

Method for
modelling
(Z.333)

\
List of 
class B 
functions 
and list 
of jobs

/

Method for 
MML func
tion decom
position

Phase 2 inadequacies

Phase 4 inadequacies

MML function 
identification

2

Other
information

\
List of MML 
functions

Method for 
information 
structuring 
(Rec. Z.333)

Information
s tru c tu re
identification

\
Information 
structure 
of each MML 
function and 
additional 
information

Phase 3 inadequacies

G u id e lin e s  fo r  th e  
design  o f  m en u s 
an d  fo rm s  (Z .3 2 3 )

Guidelines
(Z.333)

Rees. 
Z.314 to 
Z.317, 
Z.323

Specification of 
the man-machine 
interface 4

Method to describe the 
syntactic structure of 
each input and output 
(Z.302, Z.333)

|  Final man-machine 
interface

Preliminary
man-machine
interface

Procedure description 
method (Z.333)

’ I
Verification 
and
validation 5

CCITT -  47261

FIGURE 3 /Z .332

General working procedure o f  the m ethodology  
for the specification o f  the man-machine interface
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List of 
class B 
functions

List of jobs

Method for
modelling
(Z.333)

Inadequacies in 
sub-phase 2 . 1

Modelling
2.1

Models
Other 
information

Other
information

Inadequacies in 
sub-phase 2 . 2

Method for 
MML function 
decomposition (Z.333)

MML function 
decomposition 

2.2

List of
MML functions

CCITT -  47  271

FIGURE 4/Z.332

Phase 2 o f  the general working procedure o f the m ethodology  
for the specification o f  the man-machine interface

Recommendation Z.333

M E T H O D O L O G Y  FO R  T H E  SP E C IF IC A T IO N  O F T H E  M A N -M A C H IN E  IN TE R FA C E

T O O L S  A N D  M E T H O D S

1 Introduction

This Recommendation presents the tools and methods that support the general working procedure 
described in Recommendation Z.332. Taken together, Recommendations Z.332 and Z.333 constitute the metho
dology for the specification of the man-machine interface.

2 List of tools and methods1)

The following tools and methods are necessary to support the methodology for the specification of MML
functions:

— guidelines,
— modelling,
— MML function decomposition method,
— information structure metalanguage,
— procedure description method,
— formal representation of the syntactic structure of each input and output.

3 Description of available tools

3.1 Guidelines

3.1.1 For phase 1

Determine for each job:
-  the purpose of the job;
— what the system is supposed to do;
— what the user is supposed to do;
-  the complexity of the job from the users’ perspective (see Note);

11 The to o ls  and m ethods m ay be im proved  on  the basis o f  user experience leading to add itions or revisions.
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— the frequency of the job (see Note);
— at which level in the network hierarchy the job is supposed to be performed (exchange, OMC);
— safety aspects.

Note — The following assumptions have been taken to better identify what is meant for “frequency” and 
“complexity” of a job.

3.1.1.1 Frequency 

Low:

— if the job is supposed to be performed weekly or at longer intervals.

Medium:

— if the job is supposed to be performed daily.

High:

— if the job is supposed to be performed several times in a day.

3.1.1.2 Complexity 

Low:

— low number of parameters (in general sense) — max 0 : 3 ;
— most information associated with these parameters are not compound;
— there is no semantic relationship among different parameters and parameter values.

Medium:

— the number of parameters is greater than 4 but less than 6-8;
— much information associated to these parameters is compound;
— there is no semantic relationship among parameters an d /o r parameter values.

High:

— there are many parameters;
— most information associated to these parameters is compound;
— there are semantic relationships among parameters a n d /o r parameter values.

3.1.2 For Phase 4

No specific guidelines are provided for phase 2.

3.1.3 For phase 3

Three main categories of outputs can be identified within the MML function semantics specification, 
namely:

1) Response outputs inside the dialogue to the operator inputs.
2) Result outputs whose end-user is supposed to be the operator (e.g. results of reporting or interrogation

functions).
3) Result outputs whose end-user is not assumed to be the operator (e.g. data collected for further 

elaborations).

The partitioning of the output media to be used and its component information entities should not be 
pursued in detail, with the following guidelines:

— Output media and output characteristics to support the first category of output (output inside 
dialogue) will not appear in the diagrams.

— Output media and output characteristics to support the second category will be as shown in 
Figure 1/Z.333.

It is also recognized that the lower level of detail, whose definition will depend on the individual 
Administration’s needs, could in general include the information shown in Figure 2/Z.333.
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FIGURE 1/Z .333

O utput media and output characteristics to support outputs 
whose end-user is supposed to be the operator

Output media to support outputs belonging to the third category will be shown if possible in the same way 
as the previous point.

O u tp u t  M edia 
an d  O u tp u t 

C h a rac te ris tic s

O u tp u t
C h arac te ris tic s

1"n \

F o rm a t N. C opies

T1001040-87

FIGURE 2/Z .333  

Output media and output characteristics diagrams
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3.1.4 For phase 4

To define individual menus and forms, follow the guidelines for the design of menus and forms as defined 
in Recommendation Z.323.

To define the individual inputs and outputs:
1) Consider what the system is supposed to do.
2) Select options in the function information structure.
3) Define the information to be represented by the command code or equivalent.
4) Define the information to be represented by the parameters and, if appropriate, their order.
5) For each parameter, when appropriate, identify the:

— range of values,
— default values,
— information to be automatically supplied by the system.

6) Define the response outputs within dialogue, the interaction request outputs and outputs outside 
dialogue when applicable after considering the various mode operating sequences and the users’ 
reactions to the outputs.

7) Define the associated syntactic structure.
8) Select terms and abbreviations for inputs and outputs.

3.1.5 For phase 5

1) Define a preliminary operational procedure in functional terms.

2) Finalize operational procedures.

3.1.6 General guidelines

1) Determine that the MML functions support the jobs to be performed.

2) It will be necessary to consider:
— human factor aspects;
— adequate allocation of authorities;
— adequate definition of responsibility;
— training of the user.

3.1.7 Terminology harmonization guidelines fo r  Phases 1-3

To harmonize terminology:

1) Utilize existing CCITT vocabulary.

2) Select appropriate terms included in the general functional terminology (Appendix I).

3) Derive specific terms and their definitions pertinent to the functional area involved based on the 
following considerations:
— common usage;
— specificity;
— translatability.

3.2 Modelling

Modelling involves the use of description text a n d /o r figures drawn either with the support of formal 
symbology and rules (formal modelling) or without such rules (informal modelling).

3.2.1 The need fo r  models

A tool available is the construction of informal models of those parts of telecommunications systems 
which Jiave been selected for M ML control. Also the organization of the Administration could be subject to 
modelling. Several models could apply when defining a job or an MML function. The use of models has the 
following advantages.

1) Models provide a means for the exchange of functional descriptions.
2) The validity of the derived man-machine interface can be consistently demonstrated by reference to 

the relevant models.
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3.2.2 Interpretation o f  models

A model can be defined as an abstraction of a reality as seen from a certain viewpoint.

In Z.300 Recommendations the viewpoint assumed is that o f their users, i.e. Administration specifiers and 
suppliers designers.

Models should therefore be interpreted as high level specifications and are not aimed to represent, suggest 
or imply any particular implementation.

They intend to provide only an overview in a conceptual sense of the information which is primarily 
relevant for the control of each particular functional area and of the main relationships among the various entities 
in the operator perspective.

Models produced expressly to determine the MML control structure are interpreted purely with that use in 
mind. Other models must lend themselves to the generation of MML control message sequences. CCITT feel 
bound to produce models which can be linked with the methods for determining information structure of MML 
functions.

3.3 M M L function decomposition

The general MML functions are structured into component MML functions. Multiple levels of decomposi
tion are allowed. For examples see the Annexes to this Recommendation.

3.4 Information structure meta-language

Each MML function identified at the lowest level of the MML function decomposition is structured into 
the information components needed to perform it. A top-down structuring is performed and multiple levels of 
information decomposition are allowed. The supporting tool is the meta-language presented below.

An aid in understanding of information structuring is to view a MML function as an action on an 
object(s). Information composed may therefore relate either to objects or to actions.

A general action associated with a MML function can be decomposed into subsidiary actions and 
modifiers to those actions. It is possible that no decomposition will take place. However, if decomposition is 
necessary, it should be noted that “decomposition” with respect to actions means both determining subsidiary 
actions and determining any qualifiers (modifiers, options, etc.) associated with the action. The latter is not a true 
decomposition.

3.4.1 Decomposition meta-language

3.4.1.1 General

The representation of the information structure associated with a MML function involves the specification 
of all needed information entities and their inter-relationships.

This representation can be achieved in a consistent manner by means of Information Structure Diagrams, 
drawn using the meta-language described below. Such meta-language consists o f a set of symbols and drawing 
conventions.

A diagram represents the information structure in a top-down approach, starting from the identification of 
the MML function to be structured and ending with all the information components felt necessary in the 
man-machine interworking for that function.

The decomposition process is performed by the use of sequences, selections and iterations, by means of 
which any type of structure can be obtained.

Unless otherwise stated, the sequence of information is not implied by the order in which different 
elements are presented in the diagram.
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3.4.1.2 Information entities

3.4.1.2.1 Composite parts

A composite part is an information entity that can be further structured into smaller parts. 

The following symbol is used:

3.4.1.2.2 Component

A component is an information entity that is not structured further. 

The following symbol is used:

3.4.1.3 Structuring

3.4.1.3.1 Subdivision

Subdivision in Information Structure Diagrams is shown in the following way:

I I 1
I 1 I

CCITT- 74041

3.4.1.3.2 Sequence

When the order between information entities is relevant, these are specified in sequence. A left-to-right 
sequence is indicated by the use of arrowheads as follows:

t I I I
I I I I
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3.4.1.3.3 Selection

When a composite part is structured into a number of information entities, of which one or only some are 
relevant in any one case, a selection mechanism is used, represented by the following symbol:

In the general selection case, m possibilities exist from which selection must be made. O f these m 
possibilities a specified number, n, is to be selected, which implies n < m.

1 <  n <  m

The number of possibilities to be selected, n, is given explicitly within the selection symbol, while the total
number of possibilities, m, is given implicitly by the number of outlets from the selection symbol.

The following cases are allowed:

n =  1, m > 1 This is the most common selection case implying that one and only one of the possibilities 
is to be selected.

n > 1, m > n Multiple selection of n of m possibilities.

If  the number of choices to be made are variable between specified lower and upper limits, a number of
possibilities are implied. In this case, both limits are given in the selection symbol:

p -q 1 <  p  <  q  <  m

The lower limit p  indicates the smallest number and q the largest number of different choices to be made
out of the m possibilities. It should be noted that each choice may be selected only once.

3.4.1.3.4 Options

In some cases, options may be required such as default options or general options.

In these cases, the type of option is indicated by the appropriate capital letter only within the selection
symbol, i.e. D for default options, G for general options. Only one outlet from the symbol is allowed:

Default D General
options I options
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The use of a default option implies that the value taken by an information entity will be provided 
automatically if the user does not supply a value in the input.

A general option is to be used for various reasons reflecting the needs of manufacturers and the needs of 
Administrations. The information entities that can be deduced from the outlet of this box can optionally be part 
of the man-machine interworking. This means either that the information exists in the system in a predetermined 
m anner or that it is not needed. If this distinction must be made an annotation to the information structure 
diagrams should be made.

3.4.1.3.5 Iteration

When a composite part is structured into a number of information entities that can be repeated an 
arbitrary number of times, an iteration mechanism is used, represented by the following symbol, which has only 
one outlet:

n >  1

If  a number of interactions can vary within a range, the number of times a part is to be repeated is given 
as the lower limit p  and the upper limit q.

1 <  p < q

3.4.1.4 Drawing conventions

3.4.1.4.1 Flow lines and connectors

Every symbol is connected to the symbol it follows by a solid flow line.

A solid flow line may be broken by a pair o f associated connectors, with the flow assumed to be from the 
out-connector to its associated in-connector. Several out-connectors can be associated with the same in-connector.

Crossed flow lines should be avoided wherever possible.

Flow line ---------

Connector ( )
V — '  CCITT-74041
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3.4.1.4.2 Connectivity rules

Each information structure diagram begins with a composite part symbol and each path of a diagram ends 
with a component symbol. The drawing of diagrams must follow the connectivity rules represented below.

Note 1 -  The sym bol types and possible subdivision o f  flow  lines are shown in square boxes. 

Note 2 — Subdivision includes the trivial case o f  single continuous flow  line.

3.4.1.4.3 Annotations

Annotations are denoted by the following symbol, where n is a number referencing a note providing 
descriptive an d /o r explanatory information.

A n n o ta tio n ------------------ [n

Annotations may be connected by a dashed line to any symbol or flow line.
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3.4.1.4.4 Special Notations

Instead of the normal structuring symbology where the structuring is shown horizontally, a vertical 
symbology may be used where this is advantageous, i.e. for saving of space. This vertical symbology may be used 
with all types of structuring.

Subdivision

I I Iteration

—  Selection

For the selection symbol, in case of a high number of possibilities, the following drawing conventions are 
also allowed:

i I

Where the number of information entities in a structure is undetermined, this could be shown as

CCITT -  74  2 6 0

depending on the type of structuring used.
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Man-machine dialogue may be considered a feature of an SPC system and may be represented by means
of two processes: one related to the user, the other related to the system. These two processes exchange
information by means of signals that for MML purposes are intended to be mostly inputs and outputs.

In particular, the description of MML operational procedures may be made by focusing the attention on 
one of the machine logic functions, the associated MML function, and describing the process that performs this 
function.

To reduce the complexity of drawings, it seems useful to limit the description to the main signals between 
user and system, i.e. inputs and outputs, and to omit showing features such as timing, error reporting, editing 
procedures, etc., that may be described elsewhere by means of SDL if needed. For an example see Appendix II.

3.5.1 Features to be used in the description

A MML operational procedure can be considered as a process whose behaviour may be specified in terms
of inputs, states, transitions, decisions, outputs and tasks.

In the following paragraphs, basic concepts of SDL are interpreted in the context of MML applications.

3.5.1.1 Input

An input is a set of data which is input by the user and which is recognized by the MML operational 
procedure. Input may be, e.g commands in direct information entry, or other types of data.

3.5.1.2 State

A state is a condition in which the action of the MML procedure is suspended awaiting an input.

3.5.1.3 Transition

A transition is a sequence of actions which occurs when a MML operational procedure changes from one 
state to another as a reaction to an input.

3.5.1.4 Decision

A decision is an action within a transition which asks a question to which the answer can be obtained at 
that instant and chooses one of several possible paths to continue the transitions.

3.5.1.5 Output

Output is a set of data which is output by the MML operational procedure and which in turn is used as an 
input to the operational process.

3.5.1.6 Task

A task is any action within a transition that is neither a decision nor an output.

3.5.1.7 Symbols and rules

Symbols and rules are those defined in the SDL Z.100 series Recommendations.

3.6 Formal representation o f  the syntactic structure o f  specific inputs and outputs

The formal representation of the syntactic structure of specific inputs and outputs may be provided by the 
use of the existing syntax metalanguage in Recommendation Z.302. The use of the Backus N aur Form (BNF) has 
also been suggested as possibly being more effective. As advanced terminal capabilities are being considered by 
the MML Sub-Working Party, additional methods may be needed. The suitability of these methods must be 
studied further, and if possible, a single method recommended.

3.5 Procedure description method
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3.6.1 Backus Naur Form (BNF)

Inputs and outputs are defined as sequences of terminal elements a n d /o r non-terminal elements.

Terminal elements are characters belonging to the MML character set as defined in Recommenda
tion Z.314 and the syntactic elements as defined in Recommendations Z.314, Z.315 and Z.316. Syntactic elements 
are indicated by means of their name written with small letters between angular brackets (<  and > ).

Non-terminal elements are elements that must be further defined again as sequences of terminal an d /o r 
non-terminal elements. They are indicated by one or more words written with small letters between angular 
brackets (<  and > ).

3.6.1.1 Notation

Definitions are indicated by writing commands or non-terminal elements on the left hand of the symbol 
::=  (double colon, equal sign) and, on the right hand side, one or more sequences of terminal an d /o r 
non-terminal elements.

Alternative choices are indicated separated by | (vertical bar).

Terminal and non-terminal elements may be grouped together by using braces ({ and }). Repetition of 
these groups is indicated by means of two subscripts after the braces, one for the minimum, one for the maximum 
num ber of times the group may be repeated.

If  a group of terminal and non-terminal elements is written between brackets ([  and ] )  the group is 
optional.

For an example see Appendix III.

A P P E N D IX  I 

(to Recommendation Z.333)

Glossary of common terms used in the 
specification of the man-machine interface

This glossary of common terms is to be utilized where applicable by CCITT bodies when applying 
phases 1-3 of the methodology. It is expected to evolve as the methodology is applied to a wider range of areas. 
This document is not intended to constrain manufacturers’ and adm inistrations’ choice of terms to represent these 
concepts at the actual man-machine interface.

It has been noted in Recommendation Z.332 that it is useful to view MML functions as actions upon 
objects. The concepts represented by the terms in the present collection are limited to action concepts. It is 
expected that as this glossary evolves, most action concepts will be defined here since they generally apply to 
more than one functional areas. Conversely, object concepts will generally be specific to a functional area and 
thus defined in the glossary associated with a functional area.

Among the concepts for actions that may be performed at the man-machine interface are concepts for 
which the proper object of the action is:

— data only
— equipment only
— either data or equipment.

These three categories of actions correspond to the three major divisions of this glossary.

A number of the concepts below are best understood and normally utilized in complementary pairs; these 
cases will be indicated by notation such as CREATE/DELETE.

1.1 Data management actions

The term data set is defined to be a user-accessible set o f one or more data items characterized by a 
particular use, and also by the constraints on data format an d /o r values that make it suitable for this use.
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1.1.1 CREA TE /D E LE TE

concepts concern user control o f the existence of data sets within the system.

Establish in the system a new data set.

Examples: CREATE A M EASUREM ENT SET, CREATE AN OBJECT LIST. 

Eliminate a data set from the system.

Examples: DELETE A M EASUREM ENT SET, DELETE AN OBJECT LIST.

1.1.2 CHANGE and E D IT

The modification of data is normally accomplished by one of two basic methods. The first method 
(CHANGE) is through the use of functionally specific inputs and outputs intended to be used to modify particular 
data set types or even particular data items within those data sets. The second method of data modification 
(EDIT) allows the user to perform changes directly to a display of the data that is to be modified.

Taking this into account, CCITT organizations applying the methodology described in this recommenda
tion should employ the term CH A N G E for any data modification requirements, except in cases where the 
capability to EDIT would have clear advantages, such as in the example given below.

CHANGE: Modify specified data items in a data set via an input or inputs intended for that
purpose.

Example: CHANGE ANALYSIS THRESHOLDS.

EDIT: Display a specified data set and subsequently modify the data set. A common
system capability, e.g., editor, is normally used to support such an action.

Example: EDIT TRAFFIC DATA RECORDS.

1.1.3 A CTIVA TE/D EA CTIVA TE

The creation of a data set does not necessarily imply that that data is immediately available for use by the 
system for its intended purpose. The following concepts make a previously created data set available or 
unavailable to the system.

ACTIVATE: Initiate a system process that requires preliminary data entry, or make a previ
ously entered data set available to the system for its intended use.

Examples: ACTIVATE A M EASUREM ENT, ACTIVATE A ROUTINE TEST.

DEACTIVATE: Terminate a system process initiated by an ACTIVATE action, or make a data set
unavailable for use by the system.

Examples: DEACTIVATE A M EASUREM ENT, DEACTIVATE A ROUTINE 
TEST.

1.1.4 FILTER and S O R T

These concepts allow the user to manipulate data to be subsequently accessed or stored.

FILTER: Form a subset of a data set consisting of all data items in the set meeting specified
criteria. The original data set is unaffected by this action.

Example: FILTER TROUBLE OR RESTORAL REPORTS.

The following 

CREATE:

DELETE:
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SORT: Rearrange the order of a data set according to specified (or default) criteria. The
contents of the original set is not affected by this action, only its order.

Example: SORT A FILE OF NAMES (e.g. in alphabetical order).

1.1.5 IN TERRO G ATE and B R O W SE

The concepts below describe system actions that allow user access to specified portions of the data that has 
been created by the user or by the system.

INTERROGATE: Provide a display of the current values of the items in one or more data sets.

Examples: INTERROGATE A M EASUREM ENT, INTERROGATE A 
M EASUREM ENT TYPE.

BROWSE: Display sequentially the current values of items in a data set. The user may
examine the data items in either the forward or backward direction.

Example: BROWSE REPORT FILES.

1.1.6 IN P U T/O U TP U Tand RO U TE

The concepts in this section concern the transfer of data from one location to another.

IN PU T: Enter data by means of a user terminal into the system.

Example: IN PU T TROUBLE OR RESTORAL REPORT.

OUTPUT: Transfer specified data from the system to the user terminal (e.g. VDT, printer).

Example: OUTPUT SUMMARY REPORT.

The distinction between OUTPUT and INTERROGATE (1.1.5) is that INTERROGATE simply gives a 
read-back of user-created data, whereas OUTPUT refers to data upon which the system itself has acted in some 
way, e.g. reports.

ROUTE: Instruct the system that any subsequent messages, classes of data, or message types
indicated should be output to specified media.

Example: ROUTE OUTPUT OF REPORTS.

1.2 Equipment Management Actions

1.2.1 R E M O V E /R E ST O R E  and S E T

Equipment units can often simply be placed either out of service or in service under software control. The 
pair REM OVE/RESTORE represents this pair of actions. M anipulation of the status of objects with a more 
complicated set of maintenance states is expressed by the system action SET, which normally also covers the out 
o f service and in service states. The REM OVE/RESTORE pair is used frequently and is sufficient for a large 
range of equipment, hence is singled out here as an im portant special case of the SET action.

REMOVE: Take specified equipment units out of service. The system still retains knowledge
of the units so that they may be returned to service by the RESTORE action
defined below, automatic recovery, or manual override.

Example: REMOVE CIRCUIT.

RESTORE: Return specified units to service.

Example: RESTORE CIRCUIT.

SET: Place equipment in a specified state (number of states >2). Possible states include
in service and out o f service.

Example: SET EQ U IPM EN T UNIT.
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1.2.2 A L L O W /IN H IB IT

Modern systems (e.g. for maintenance or control) utilize many system functions which occur automatically 
or dependent only upon the detection of certain conditions. Often it is essential to be able to instruct the system 
not to perform these functions, even should the appropriate set o f conditions arise. The complementary capability 
to return the automatically controlled function to its normal state must then also be provided.

Permit specified system actions, system responses or functions to occur. These 
functions may be inhibited by system design or by the IN H IB IT  system action 
defined below.

Example: ALLOW THRESHOLD.

Prevent the specified system actions, system responses or functions from occurring. 
These functions may normally be allowed by the system design, or by the ALLOW 
action defined above.

Example: IN H IBIT THRESHOLD.

that may apply to data or equipment

Put specified data or equipment into a predefined initial (normal) condition or 
value.

Examples: INITIALIZE THRESHOLD COUNTER, IN ITIA LIZE OUTPUT 
DEVICE.

Perform a predefined procedure.

Perform the enforcement of a consistency rule on a specified set of data.

Make a connection between two existing entities.

Break a previously established connection.

Initiate a procedure or process.

Terminate the specified activity and leave the system in a defined state.

Hold an activity temporarily.

Continue an activity previously suspended.

A P P E N D IX  II 

(to Recommendation Z.333)

Procedure description example

The job of “create a new traffic measurement” is described as a procedure in which two different SDL 
processes, the user process and the system process, are shown.

Only the relevant aspects o f the procedure are represented in the diagrams; some features are omitted such 
as a rejection output due to syntactic errors and related correction procedures etc., which are common to the other 
procedures.

1.3 Management actions 

INITIALIZE:

EXECUTE:

VERIFY:

CONNECT:

DISCONNECT:

START:

ST O P: 

SU SPE N D : 

RESU M E:

ALLOW:

INHIBIT:
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User process System process

FIGURE II-1 a /Z .333 

Procedure description exam ple
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User process System process

FIGURE II-lb /Z .333  

Procedure description example ( cont)
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A P P E N D IX  III 

(to Recommendation Z.333)

Examples of the use of the Backus Naur Form (BNF)

Applying the BNF meta-language described in § 2.6.1 to the traffic measurement functions (see Recom
mendation Z.336, Annex A, (Figures B-9/Z.336 and B-14/Z.336), the following BNF examples are derived with 
the assumption of a one to one relationship between the MML function and associated command:

a) Function “create an object list’ 

< create an object list >

<  object list identity >

<  list o f object of one type>  

< type of objects >

<  object identity >

b) Function “delete an object list”

<  delete an object list >

<  list o f identities of object list >

<  command code >  :
<  object list identity >
{, <  list o f objects of one type>]

1 —N

< parameter name >  =  <  symbolic name >

<  type of objects >  =  <  objects identity >

<  parameter nam e>

< decimal numeral >  {{&< decimal 
numeral}|{&& < decimal numeral >  }}|

O —N
<  symbolic name >  {& <  symbolic name >  j

O - N

< command code >  :
<  list of identities o f object list >  ;

<  parameter nam e>  =
<  symbolic name >  {& <  symbolic name >  J

Recommendation Z.334

SUBSCRIBER ADMINISTRATION

1. General

This Recommendation has been developed in accordance with the methodology defined in Recommenda
tions Z.332 and Z.333.

The main part of this Recommendation deals with the model of the subscriber Administration. A glossary 
of the terms used is also included. The list o f functions to be controlled by means of MML is contained in 
Annex A. For each of these functions one or more MML functions can be derived and each of them can be 
described using the metalanguage defined in Recommendation Z.333 in order to detail the relevant information 
structure.

Annex B contains a list of MML functions and the information structure diagrams associated to each of 
them to be used as guidelines.

2 Introduction

The scope of this Recommendation is the operational aspect of the functional area of subscriber 
administration.

It has been recognized that subscriber Administration is related to various administrative procedures, 
belonging to other functional areas, which have to be carried out prior to or in functional relationship to the jobs 
to be controlled by MML.
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Such administrative procedures are Administration dependent with different degrees of data processing 
support.

They can be considered as the administrative environment.

3 Subscriber administration model

3.1 Introduction

The model is applicable to subscribers to whom normal telephone services (POTS: Plan of Telephone 
Services) are offered.

For the representation of the model the metalanguage defined in Recommendation Z.333 has been used.

For the purposes of this Recommendation subscribers have been divided into the following two classes (see 
Figures B-l/Z.334, B-2/Z.334 and B-3/Z.334 :

— single-line subscribers, comprising single-party and multi-party lines;
— multi-line subscribers, comprising PBX (without direct inward dialling), PABX (with direct inward

dialling) and subscriber line groups.

Both single-line and multi-line subscribers are embedded in an administrative environment. This environ
ment may comprise all data relevant for administering the various types of subscribers. Examples for such data
are addresses of subscribers and subscribers’ features. The administrative environment aspects are not considered 
in detail in this model.

3.2 Description o f  model

3.2.1 General

Subscribers are distinguished by the data describing the way in which they are connected to and managed 
by the public exchange, including data related to the associated hardware equipment in the exchange. Examples 
are two party lines, ordinary subscriber lines, PABXs multi-party lines.

From the Administration view every subscriber falls into one of the two main types identified in the 
model, single- or multi-line subscribers. Due to the different association of information entities needed for the 
representation of these two main types, two different sets of MML functions are felt to be appropriate. The 
relevant information entities defined in the model are described in the following sections.

3.2.2 Line characteristics

Line characteristics are described by their attributes which may include information about class of line, 
kind of signalling, attenuation equalization, traffic directions, etc.

3.2.3 Line group characteristics

Line group characteristics are described by their attributes which may include inform ation about kind of 
signalling, class of line, traffic directions etc., associated to all lines forming the group.

3.2.4 Facility characteristics

Facility characteristics are described by their attributes. They include all information about supplementary 
services which can be assigned to a given subscriber. Examples are abbreviated dialling, do not disturb service, 
wake-up service, charging information like normal charging or free of charge.

There are attributes which can only be controlled by the Administration while others are primarily 
controlled by the subscribers themselves. However, it has been recognized that in the latter case these attributes 
can also be controlled by the Administration.

3.2.5 Restriction characteristics

Restriction characteristics include information which indicate the limitations on the regular operational 
mode, e.g., traffic restrictions for originating calls.
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3.2.6 Monitoring characteristics

Monitoring characteristics are related to particular monitoring actions, which are carried out by the system. 
The monitoring actions are mainly of a temporary nature and comprise subscriber Administration functions 
carried out to obtain data related to calls. Examples are malicious call tracing and charging observation. 
M onitoring actions are activated on subscriber’s or Administration’s request and are described by their attributes, 
e.g. duration of monitoring, starting time.

3.2.7 Single-line subscriber identity

Single-line subscriber identity allows the unambiguous identification of a single-line subscriber, normally 
by its directory number.

3.2.8 Multi-line subscriber identity

Multi-line subscriber identity allows the unambiguous identification of a multi-line subscriber, normally by 
its directory numbers.

3.2.9 Equipment identity

Equipment identity allows the unambiguous identification of the device to which a subscriber line is 
connected.

3.2.10 Line number

A line number allows the unambiguous identification of a line within a line group.

3.2.11 Associated directory number

An associated directory number may be entered for lines that are members of a multi-line subscriber and 
that need to have associated with them a directory number other than the multi-line subscriber identity. Examples 
include the night service number for a member of a PBX or the directory number of a directly dialable member of 
a multi-line hunt group.

3.2.12 State

The state of a subscriber line identifies the current operational mode in an unique way. It may be possible 
to interrogate the state of a subscriber line.

4 Glossary o f  terms

single-line subscriber line

A line between a public exchange and a subscriber set. 

multi-line subscriber line

A line between a public exchange and a P(A)BX or a line between a public exchange and a subscriber set 
belonging to a subscriber line group.

line group

A line group is a group of lines of a multi-line subscriber with some common line characteristics, 
e.g. incoming, outgoing, bothway.

subscriber line group

A group of line groups which are recognized and managed by a public exchange as a logical group.
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A N N E X  A  

(to Recommendation Z.334)

List of system functions to be controlled by MML and list of jobs

A.l List o f functions to be controlled by M M L

1) administering subscriber lines and related data;
2) tracing malicious calls;
3) retrieving subscriber charging information;
4) observing subscriber charging.

A.2 List o f  jobs

A.2.1 General

The jobs considered hereafter can be performed either at the exchange level or at Operation and
M aintenance Centre (OMC) level, or both.

The description of each job should include the following general characteristics.
— The operator is supposed to input all data relevant for the job to be performed.
— The system is supposed to check the input data for formal correctness and logical plausibility and to

output an error message in the case of syntax/sem antic errors and incomplete insertions, and to
prompt for further input.

— The system should update the data in its database according to the requirements o f the performed job, 
e.g. to store, to delete data in its database.

A.2.2 List o f jobs

A.2.2.1 To create a single-line subscriber

— The purpose of the job is to define an association between an equipment identity, subscriber identity, 
line, facility, restriction and monitoring characteristics.

— The complexity of the job is medium.
— The frequency of the job is high. In local exchanges the job is expected to be one of the most

frequent.
— The job is performed at the request of the subscriber, in accordance with the availability of required 

equipment, directory numbers, etc.

A.2.2.2 To create a multi-line subscriber, a new line group o f  a multi-line subscriber, or a new line o f  a multi-line
subscriber

— The purpose of the job is to create a multi-line subscriber, a new line group of a multi-line subscriber,
or a new line of a multi-line subscriber, and to define an association between multi-line subscriber
identity, line group identity, line numbers, equipment identities, line, facility, restriction and m oni
toring characteristics.

— The complexity of the job is medium.
— The frequency of the job is low.
— The job is performed at the request o f the subscriber, in accordance with the availability of required

equipment, directory numbers, etc.

A.2.2.3 To change single-line subscriber related data

— The purpose of this job is to change single-line subscriber related data, i.e. the line an d /o r facility 
an d /o r the restriction a n d /o r the monitoring characteristics.

— The complexity of the job depends on the number of the changes and assignments.
— The frequency of the job is medium.
— The job is performed at the request o f the subscriber or of the Administration.

Fascicle X.7 — Rec. Z.334 133



— The purpose of the job is to change multi-line subscriber related data, i.e. the facility an d /o r line 
an d /o r restriction a n d /o r monitoring characteristics an d /o r associated directory number.

— The complexity of the job depends on the number of the changes and assignments.

— The frequency of the job is low;

— The job is performed at the request of the subscriber or of the Administration.

A.2.2.5 To delete a single-line subscriber

— The purpose of the job is to delete all data, i.e., equipment identity, subscriber identity and
characteristics, related to a certain single-line subscriber.

— The complexity of the job is low depending on system checks.

— The frequency of the job is medium.

— The job is performed on request o f the subscriber or of the Administration.

A.2.2.6 To delete a multi-line subscriber, line groups o f  a multi-line subscriber, or lines o f  a multi-line subscriber

— The purpose of the job is to delete a multi-line subscriber, line groups of a multi-line subscriber or
lines of a multi-line subscriber.

— The compexity of the job is medium depending on system checks.

— The frequency of the job is low.

— The job is performed at the request o f the subscriber or o f the Administration.

A.2.2.7 To interrogate single-line or multi-line subscriber related data

— The purpose of the job is to interrogate single-line or multi-line subscriber, line related data, according 
to selection criteria, e.g. single-line/multi-line subscriber identity, all charge free lines.

— The system is supposed to display the desired data on an output device at the operator’s request.

— The complexity of the job is low.

— The frequency of the job is high when the selection criterion is subscriber identity and low when other 
selection criteria are used.

— The job is performed at the request of the Administration.

A.2.2.8 To retrieve charging information fo r  a single-line or a multi-line subscriber

— The purpose of the job is to retrieve, charging information for a single-line or a multi-line subscriber 
in case of the pulse metering.

— The system is supposed to provide subscribers’ charging information on an output device at the 
operators’ request.

— The complexity of the job is low.

— The frequency of the job is low.

— The job is performed for administrative reasons.

A.2.2.9 To block/unblock a single-line subscriber

— The purpose of the job is to make a single-line subscriber unavailable/available to traffic.

— The system is supposed to block/unblock a single-line subscriber to originating a n d /o r terminating
traffic.

— The compexity of the job is low.

— The frequency of the job is medium.

— The job is performed for administrative reasons.

A.2.2.4 To change multi-line subscriber related data
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A .2.2.10 To block/unblock a multi-line subscriber

— The purpose of the job is to make a multi-line subscriber, line groups of a multi-line subscriber or 
lines of a multi-line subscriber unavailable/available to traffic.

— The system is supposed to block/unblock a multi-line subscriber, line groups of a multi-line subscriber 
or lines of a multi-line subscriber to originating a n d /o r terminating traffic.

— The complexity of the job is low.
— The frequency of the job is low.
— The job is performed for administrative reasons.

A.2.2.11 To activate/deactivate malicious all tracing fo r  a single-line or a multi-line subscriber

— The purpose of the job is to enable/disable malicious call tracing for a single-line subscriber, a
multi-line subscriber, or line groups of a multi-line subscriber.

— The system is supposed to collect the malicious call tracing data, to store it and to display it on
operator’s request.

— The complexity of the job is low.
— The frequency of the job  is low.
— The job is performed at the request of the subscriber.

A.2.2.12 To activate/deactivate a single-line or a multi-line subscriber

— The purpose of the job is to put into or to take out of service a single-line subscriber, a multi-line 
subscriber, line groups of a multi-line subscriber or lines of a multi-line subscriber previously defined 
in the system. The activation function may be implied in the corresponding creation function.

— The complexity of the job is low.
— The frequency of the job is high.

•— The job is performed at the request o f the subscriber.

A.2.2.13 To activate/deactivate single-line or multi-line subscriber charging observation

— The purpose of the job is to start/stop charging observation for a single-line or multi-line subscriber
for a stated duration.

— The system is supposed to collect the charging information data, to store it and to output it on 
operator’s request.

— The complexity of the job is low.
— The frequency of the job is low.
— The job is performed at the request of the Administration.

A N N E X  B 

(to Recommendation Z.334)

Guidelines fo r  the list o f  M M L functions and 
associated information structure diagrams

B.l Introduction

This annex contains guidelines for the list of MML functions and associated inform ation structure 
diagrams related to the subscriber administration model defined in this Recommendation Z.334, § 3.

B.2 List o f  M M L functions

The list contains possible MML functions for subscriber administration.

This list is not mandatory or complete. It may vary according to administrative needs, telecommunication 
network levels, regulatory needs, etc.
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1) Creation

— create a single-line subscriber;

— create a multi-line subscriber, a new line group of a multi-line subscriber, or a new line of a 
multi-line subscriber.

2) Change

— change single-line subscriber related data;

— change multi-line subscriber related data.

3) Deletion

— delete a single-line subscriber;

— delete a multi-line subscriber, line groups of a multi-line subscriber or lines of a multi-line 
subscriber.

4) Interrogation

— interrogate single- or multi-line subscriber related data.

5) Retrieval

— retrieve charging information for a single-line or a multi-line subscriber.

6) Block/unblock

— block/unblock a single-line subscriber;

— block/unblock a multi-line subscriber.

7) Activation/deactivation

— activate/deactivate malicious call tracing for a single-line subscriber;

— activate/deactivate malicious call tracing for a multi-line subscriber;

— activate/deactivate single-line subscriber charging observation;

— activate/deactivate multi-line subscriber charging observation;

— activate/deactivate a single-line subscriber;

— activate/deactivate a multi-line subscriber.

B.3 Information structure diagrams

The information structure entities needed for the MML functions listed in § B.2 are reported in this section 
by means of diagrams representing each MML function information structure (Figures from B-4/Z.334 to 
B-23/Z.334). They are not intended to constrain in any way the enhancement of these functions in the light of 
technological advances or special Administrations or regulatory requirements.

The metalanguage used is described in Recommendation Z.333. In accordance with the model for
single-line types (Figure B-2/Z.334) and multi-line types (Figure B-3/Z.334), the characteristics of the distinct line
types can be divided into characteristics assigned lines/group of lines and characteristics assigned to subscribers. 
Examples for the First case are line attenuation, kind of signalling, and for the latter case abbreviated dialling, 
wake-up service, restrictions of the regular operation mode, etc.

In respect of these two classes of characteristics a function may require a division into two sub-functions 
or not, depending on system implementations and administrative needs.

Figures B-5/Z.334 to B-6/Z.334 provide an example of how this division can be accomplished, whereas the 
function “create a single-line subscriber” is depicted in Figure B-4/Z.334. For all the after functions this division 
is not covered in this annex.
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FIGURE B-1/Z.334 

Subscriber types

F ig u re  B -1 /Z .3 3 4

FIGURE B-2/Z .334

Model for single-line subscriber
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Figure B-1 /Z.334

FIGURE B-3/Z.334 (1 of 2) 

Model for multi-line subscriber
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FIGURE B-3/Z.334 (2 of 2) 

Model for multi-line subscriber

FIGURE B-4/Z .334

Create a single-line subscriber
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FIGURE B-5/Z.334 

Create a line of a single-line subscriber

FIGURE B -6/Z .334

Create single-line subscriber characteristics
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FIG U R E B -7/Z .334 (1 o f  2)

Create a multi-line subscriber, a new line group of a multi-line subscriber, 
or a new line of a multi-line subscriber
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FIGURE B-7/Z.334 (2 of 2)

Create a multi-line subscriber, a new line group of a multi-line subscriber, 
or a new line of a multi-line subscriber

FIG U R E B -8 /Z .334

Change single-line subscriber related data
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FIG U R E  B -9 /Z .3 3 4  (1 o f 2) 

Change multi-line subscriber related data
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FIGURE B-9/Z.334 (2 of 2) 

Change multi-line subscriber related data

D ele te  a
single-line
su b sc rib e r

S ing le-line
su b sc rib e r
id e n ti ty

T1001190-87

FIGURE B-10/Z.334 

Delete a single-line subscriber

FIGURE B-l 1/Z.334

Delete a multi-line subscriber, line groups of a multi-line subscriber 
or lines of a multi-line subscriber
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Note 1 — Possible selection and projection criteria:
-  subscriber identity,
-  equipment identity,
-  single-line or multi-line subscriber identity,
-  line characteristics,
-  restriction characteristics,
-  monitoring characteristics
Note 2 — Figures B-13/Z.334 and B-14/Z.334 contain examples of frequent interrogation functions, where the 
subscriber identity is the selection criterion.

FIGURE B-12/Z.334 

Interrogate single-line or multi-line subscriber related data

FIGURE B -13/Z .334

Interrogate a single-line subscriber
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In te rro g a te  a
m u lti- lin e
s u b sc rib e r

FIGURE B-14/Z.334 

Interrogate a multi-line subscriber

FIGURE B -15/Z .334

Retrieve charging information for single-line subscriber or multi-line subscriber

146 Fascicle X.7 — Rec. Z.334



FIGURE B-16/Z.334 

Block/unblock a single-line subscriber

B lo c k /u n b lo c k  a
m u lti- lin e
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Note — The block/unblock functions cover the following traffic restriction characteristics only:
-  restricted to incoming traffic,
-  restricted to outgoing traffic,
-  restricted to bothway traffic;
It has been recognized, that these three traffic restrictions are not always available in existing systems.

FIGURE B-17/Z.334 

Block/unblock a multi-line subscriber
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FIGURE B-18/Z.334 

Activate/deactivate malicious call tracing for a single-line subscriber

Note — If the line group identity is not available, the activation/deactivation of malicious call tracing for line groups 
will be achieved by using the line numbers.

FIGURE B-19/Z.334 

Activate/deactivate malicious call tracing for a multi-liner subscriber
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FIGURE B-20/Z.334 

Activate/deactivate single-line subscriber charging observation

FIGURE B -21/Z .334

Activate/deactivate multi-line subscriber charging observation
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Note — The activation/deactivation functions of a single-line subscriber manipulates the restriction charac-. 
teristics in and out of service.

FIGURE B-22/Z.334 

Activate/deactivate a single-line subscriber

Note — The activation/deactivation functions of a multi-line subscriber manipulates the restriction characteristics 
in and out of service.

FIGURE B-23/Z.334

Activate/deactivate a multi-line subscriber
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Recommendation Z.335

R O U T IN G  A D M IN IS T R A T IO N

1 General

This Recommendation has been developed in accordance to the methodology defined in Recommenda
tions Z.332 and Z.333.

The main part of this Recommendation deals with the model of routing administration and glossary of the 
terms used is also included.

The list of operator jobs and the list of system functions to be controlled are contained in annex A.

For each system function to be controlled by means of MML, one or more MML functions can be derived 
and each of them can be described using the metalanguage defined in Recommendation Z.333, in order to detail 
the relevant information structure.

Annex B contains a list o f MML functions and information structure diagrams associated to each of them 
to be used as guidelines.

2 Introduction

The routing functions are those system functions that are in charge of routing a call attempt toward its 
destination on the basis of the data associated with the call attempt (e.g. the dialled digits, etc.) and the data 
associated to the network (e.g. identities of the circuit sub-groups serving a certain destination, etc.). The 
destination of a call attempt may be inside the switching system as well as outside the switching system. If the 
destination is inside the switching systems, the routing will consist of identifying the termination that corresponds 
to the destination. If the destination is outside the switching system the routing functions shall search for a free 
circuit, within a given circuit sub-group on which the call attempt will be routed.

Routing consists of functions whose parameters may vary with the network design and the switching 
system design to fit the network application. The economics of a switching system in a network application is, in 
part, a function of how well the routing functions match the network design.

The main activities for creating and maintaining routing administration data may be summarized by the 
following items:

— analysis of the data provided by the traffic measurement functions;

— defining the routing strategies on the basis of the achieved results;
— creating new or changing the existing items, related to the routing in the switching systems, in order to 

satisfy the routing strategies.

Only the last of these items is within the scope of this Recommendation.

This Recommendation deals with the routing administration functions involved with the routing towards 
destinations outside the switching system, whichever signalling system is used.

3 Routing administration model

3.1 Introduction

To service a call in order to make it proceed towards the desired called party, two steps are pointed out:
— the identification of the destination of the call made by means of the analysis of the selection digits 

and by means of other information;
— the selection of a free circuit within a set o f suitable circuits on which the call may be forwarded.

The routing functions provided by a system deal mainly with the second step and the present Recommen
dation relates to their administration. In this section a model for the administration of routing functions is 
reported, describing the information used.
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Figure 1/Z.335 provides a description of the connections that exist at the man-machine interface, among 
the routing items (such as circuits, circuit sub-groups, routes and route groups) that can be administered by means 
of MML functions.

The purpose of this model is to provide an overview of the routing items and the relevant parameters. No 
specific association between parameters and routing items is intended other than for explanatory purposes. Any 
parameter can be associated to any routing item depending on the specific needs of an administration or of the 
network: for example, the type of signalling system may be determined at route group, route or circuit sub-group 
level, without changing its function.

The collection of combinations of destination and additional parameters forms the routing table, which 
contains all the possibilities o f routing for a given system. One entry in this table is called routing table element.

S u p p le m e n ta ry
in fo rm a tio n

Note — Option A =  The model comprises route groups, routes and circuit sub-groups.
Option B =  The model comprises routes and circuit sub-groups.
Option C =  The model comprises circuit sub-groups only.

These options are to be considered, on an equal footing, as complete models of equal acceptability. Even though 
route groups and routes can be implicitly present in the routing table, they do not necessarily appear explicitly 
in the man-machine interface.

FIGURE 1/Z.335 

Routing administration model

3.2 Parameters

The parameters used in the decision process of routing a call are included in the following list. In 
Figure 1/Z.335 they are represented by destination, additional parameters and supplementary information. The list 
is open-ended and not all the parameters are needed for all applications. The list may vary according to 
administration needs, telecomunication network levels, etc.

The methods used to evaluate these parameters within the switching system should not be constrained by 
the model.

1) Destination;

2) Class of incoming circuit sub-group;

3) Calling party category;

4) Parameters for network management (e.g. time of day, presence o f carrier failure, etc.);

5) Signalling system (incoming and outgoing);

6) Transmission characteristics (incoming and outgoing);
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7) Circuit type (e.g. two wires, four wires);

8) Presence of echo canceller;

9) Transmission medium characteristics (i.e. presence of satellite links);

10) Selection of specific carrier or specific network.

The destination is identified by means of the selection digits on the basis o f the incoming route (origin
information) or signalled information.

The additional parameters are those parameters that allow identification of the possible choices for routing 
a call towards a given destination. The following factors may be used as additional parameters (the list is neither 
m andatory nor complete):

a) Class of incoming circuit sub-group;

b) Calling party category;

c) Parameters for network management.

A combination of destination and additional parameters identify a routing table element which contains all 
the possibilities to set up a call in order to forward it.

3.3 Route group

A route group consists o f one or more routes that may be used for a given destination. A route group may 
be accessed by more than one combination of destination and additional parameters.

3.4 Route

A route consists of one or more circuit sub-groups and of some information associated with the route 
describing the use of the route itself.

Examples of this information may be:

— seizure signal to send (terminal, transit);

— number of digits to send;

— digits to add.

If  the route is not present in the routing administration model the information should be associated to 
other routing items.

3.5 Circuit sub-group

A circuit sub-group is a set o f circuits between two exchanges. In options A and B, circuits within a circuit 
sub-group have similar characteristics (e.g. type of signalling, type of transmission path, etc.).

The selection of a given circuit sub-group inside a route can be made on the basis o f supplementary 
information such as signalling system, transmission technique, circuit type (e.g. two wires, four wires), presence of 
echo canceller, transmission medium characteristics (e.g. presence of satellite links), etc. Other information may 
also be associated to circuit sub-groups; examples of this information are:

— traffic direction;

— class of incoming circuit sub-group;

— search method to select a circuit inside the sub-group.

3.6 Circuit

A circuit is characterized by an identity, by its hardware termination identity and by its sequence number 
inside the circuit sub-group (this latter is only used for selection purposes in outgoing circuit sub-groups). If  
common channel signalling is used, a label should be assigned to the circuit.
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4 Additional information

4.1 Management o f  the status o f  routing items

In order to change the routing capabilities o f the telecommunication systems, facilities are required to alter 
the operating status of the items involved (i.e. to put a circuit in service or out of service, etc.).

This topic is left for further study.

4.2 Reliability mechanisms

In order to prevent malfunctions and errors when servicing a call, the routing administration functions 
used in the telecommunication system must implement reliability mechanisms. The most critical functions, 
e.g. change functions, should not be provided to the operator if reliability mechanisms are not provided.

The selection and implementation of reliability mechanisms are not covered in this Recommendation.

However, due to the fact that the machanism used may affect the man-machine interface, it is highlighted 
that such aspect should be studied and taken into account when designing the real man-machine interface.

5 Glossary of used terms

circuit

Connection between two exchanges for one call at a time, including the junctors that terminate the circuit, 

circuit sub-group

Group of circuits between two exchanges having the same traffic direction (incoming, outgoing, bidirec
tional), the same signalling characteristics and the same transmission medium characteristics.

route

Collection of circuit sub-groups between two exchanges that are equivalent for routing purposes. The term 
route is equivalent to the concept o f “circuit group” as used in Recommendation Z.337 and in E-Series 
Recommendations.

route group

The set of all the possible routes on which a call may be forwarded to the appropriate destination.

ANNEX A 

(to Recommendation Z.335)

List of system functions to be controlled by MML and list of jobs

A.l List o f  system functions to be controlled by M M L
1) Managing the routing data base
2) Querying the routing data base

A.2 List o f  jobs

1) To create/change items involved in the routing functions or change old ones (e.g. circuit sub-groups, 
routes, etc.)
— the purpose of the job is to create an d /o r change the configuration of the switching system

regarding the items involved in the routing of a call;
— the system is supposed to record the new data and to check their static correctness;
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— the operator is supposed to input all needed data;
— the complexity o f the job may be high depending on the amount of the data to be input for the

item to be created/changed;
— the frequency of the job is medium;
— the job is supposed to be performed at exchange an d /o r OMC level.

2) To delete items related to the routing
— the purpose of the job is to delete items no longer useful;
— the system is supposed to delete the specified items deleting the related data only if no call is

currently routed on the item;
— the operator is supposed to introduce the identity of the item to be deleted;
— the complexity o f the job is low (if the system makes sufficient checks);
— the frequency of the job is low;
— the job is supposed to be performed at exchange an d /o r OMC level.

3) To interrogate different kinds of information related to the routing
— the purpose of the job is to get information on the current data used by the system to perform 

the routing;
— the system is supposed to output the information requested in suitable formats and on the 

selected devices;
— the operator is supposed to input the identity of the item to be interrogated and to select the 

information to be retrieved;
— the complexity of the job is low;
— the frequency of the job is high;
— the job is supposed to be performed at exchange an d /o r OMC level.

ANNEX B 

(to Recommendation Z.335)

Guidelines for the list of MML functions and 
associated information structure diagrams

B.l Introduction

This annex contains guidelines for the list of MML functions and associated information structure 
diagrams related to the routing administration model defined in Recommendation Z.335, § 3.

B.2 List o f  M M L functions

This list contains possible MML functions for routing administration.

This list is not mandatory nor complete, it may vary according to administration needs, telecommunication 
network levels, regulatory needs, etc.

These MML functions do not represent the actual command structure of any real implementation of the 
man-machine interface. Each of the MML functions identified can be implemented by providing one or more 
separate distinctive commands or several MML functions could be implemented by using a single command.

1) Creation
— create a circuit,
— create a circuit sub-group,
— create a route (only options A and B )1*,
— create a route group (only option A )1),
— create a destination.

2) Deletion
— delete a circuit,
—. delete a circuit sub-group,

O ptions A  and B are defined  in R ecom m endation  Z .335, § 3.
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— delete a route (only options A and B)2),

— delete a route group (only option A )2),

— delete a destination.

3) Interrogation

— interrogate a circuit,

— interrogate a circuit sub-group,

— interrogate a route (only options A and B)2>,

— interrogate a route group (only option A )2>,

— interrogate a destination.

4) Changing

— change a circuit,

— change a circuit sub-group,

— change a route (only options A and B)2>,

— change a route group (only option A )2>,

— change a destination.

B.3 Information structure diagrams

Only the information entities needed for the MML functions previously derived have been identified. They 
are reported in this section by means of diagrams representing each MML function information structure.

These diagrams represent typical routing function requirements. They are not intended to constrain in any
way the enhancement of these functions in the light of technological advances or specific administration or
regulatory requirements.

The metalanguage used is described in Recommendation Z.333.

Note — Possible parameters are:
-  HW terminal identity.
-  Sequence number.
-  Common channel signalling label.

FIGURE B-1/Z.335 

Create a circuit

2) Options A and B are defined in Recommendation Z.335, § 3.
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Note — Possible parameters are:
-  Signalling system.
-  Traffic direction.
-  Circuit type.
-  Transmission technique.
-  Presence of echo canceller.
-  Transmission medium characteristics.
-  Class of incoming circuit sub-group.

FIGURE B-2/Z.335 

Create a circuit sub-group

Note — Possible parameters are:
-  Type of seizure to send.
-  Digits to be added.
-  Number of digits to suppress.
-  Search method.

FIGURE B-3/Z.335 

Create a route
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FIGURE B-4/Z.335 

Create a route group

C reate  a 
d e s tin a tio n

R o u tin g
ta b le
e le m e n t

T1001380-87

Note 1 — Possible parameters are:
-  Calling party category.
-  Class of incoming circuit group.
-  Parameters for network management.
Note 2 — The selection is made according to the option (A, B or C) adopted.

FIGURE B-5/Z.335 

Create a destination
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T1001390-87

FIGURE B-6/Z.335 

Delete a circuit

T1001400-87

FIGURE B-7/Z.335 

Delete a circuit sub-group

Note — Only required in option A and B.

FIGURE B-8/Z.335 

Delete a route
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Note — Only required in option A.

FIGURE B-9/Z.335 

Delete a route group

T1001430-87

FIGURE B-10/Z.335 

Delete a destination

N o te

160 Fascicle X.7 — Rec. Z.335



Note — Possible values:
-  Status.
-  HW termination identity.
-  Sequence number.
-  Circuit sub-group owning the circuit.

FIGURE B-11/Z.335 

Interrogate a circuit

Note — Possible values:
-  Circuit identities.
-  Signalling system.
-  Traffic direction.
-  Transmission medium characteristics.
-  Transmission technique.
-  Presence of echo canceller.
-  Circuit type.
-  Search method.
-  Routes owning the circuit sub-group.

FIGURE B-12/Z.335

Interrogate a circuit sub-group

See
Figure
2/Z.333

See
F ig u re
2 /Z .3 3 3
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Note 1 — Only required in options A and B.
Note 2 — Possible values:
-  Circuit sub-groups.
-  Circuit sub-groups sequence.
-  Traffic direction.
-  Route group owning the route (only option A).
-  Type of seizure and digits to add (only incoming).
-  Type of seizure, digits to add or to suppress (only option B).
-  Destinations vs additional parameters associated to route (only option B).

FIGURE B-13/Z.335 

Interrogate a route

Note 1 — Only required in option A.
Note 2 — Possible values:
-  Route identities.
-  Destinations owning the route group.
-  Destinations vs additional parameters.

F IG U R E  B -14/Z .335

Interrogate a route group

See
Figure
2/Z.333

See
F ig u re
2 /Z .3 3 3
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Note — Possible values:
-  Route groups (option A).
-  Route groups vs additional parameters (option A).
-  Routes (option B).
-  Routes vs additional parameters (option B).
-  Circuit sub-groups (option C).
-  Circuit sub-groups vs additional parameters (option C).

FIGURE B-15/Z.335 

Interrogate a destination

Note — Possible parameters are:
-  HW terminal identity.
-  Sequence number.
-  Common channel signalling label.

F IG U R E  B -16/Z .335

Change a circuit
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Note — Possible parameters are:
-  Signalling system.
-  Traffic direction.
-  Circuit type.
-  Transmission technique.
-.Presence of echo canceller.
-  Transmission medium characteristics.
-  Class of incoming circuit sub-group.

FIGURE B-17/Z.335 

Change a circuit group

Note — Possible parameters are:
-  Type of seizure to send.
-  Digits to be added.
-  Number of digits to suppress.
-  Search method.

F IG U R E  B -18/Z .335

Change a route

N o te
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T1001520-87

FIGURE B-19/Z.335 

Change a route group

Note 1 — Possible parameters are:
-  Calling party category.
-  Class of incoming circuit sub-group.
-  Parameters for network management.
Note 2 — The selection is made according to the option (A, B or C) adopted.

FIGURE B-20/Z.335 

Change a destination
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Recommendation Z.336

TRAFFIC MEASUREMENT ADMINISTRATION

1 General

This Recommendation has been developed in accordance to the methodology defined in Recommenda
tions Z.332 and Z.333.

The main part o f this Recommendation deals with the model of Traffic Measurement Administration and 
a glossary of the terms used is also included.

The list o f operator jobs and the list of system functions to be controlled are contained in Annex A.

For each system function to be controlled by means of MML, one or more MML functions can be derived 
and each of them can be described using the metalanguage defined in Recommendation Z.333, in order to detail 
the relevant information structure.

Annex B contains a list o f M ML functions and information structure diagrams associated to each of them 
to be used as guidelines.

2 Introduction

Traffic measurement administration functions are related to data production, collection and output.

These data are achieved by means of periodic and non-periodic traffic measurements carried out in the 
telecommunications systems and are output by the systems in a suitable form.

The traffic measurement result outputs should contain the measurement results and general information 
about the measurement itself and about the system which performed the measurement, in order to ease the results 
analysis. Moreover, they should contain information summarizing the production of output blocks for checking 
purposes.

The traffic measurement model in § 4 is based upon a more general measurement model given in § 3.

3 General measurement model

A measurement is identified by three basic elements: time, entities, objects.

Time includes all the necessary information to define the start, the duration and periodicity of a certain 
measurement.

Entities describe the quantities for which data collection must be performed with a certain measurement, 
e.g. traffic flow, number of call attempts, congestion time.

Objects are intended as individual items within each object type on which the measurements are 
performed. Examples of object types are subscriber lines, circuits, circuit groups, elements of switching networks, 
geographical areas with their corresponding dialled code. The definition of measurements is based on an abstract 
model which contains the definition of a measurement matrix (see Figure 1/Z.336) in which each row represents 
one uniquely definable entity, e.g. number of call attempts, and each column represents a uniquely definable 
object type, e.g. incoming junction group (see Figure 2/Z.336).

A certain combination of entities and object types corresponds to certain entries in the measurement 
matrix and forms a measurement type. It is recognized that part of these measurement types may be standardized 
while the rest of them seem to be system an d /o r administration dependent. It should be noted that some of the 
entries in the measurement matrix could be impossible (e.g. call congestion on an incoming trunk) and some 
others could be more or less meaningless. A single object is defined by its type an d /o r its individual object 
identity. In some measurement types, the number of objects is fixed. In other types, one can choose for the actual 
measurement some or all of the allowed objects by means of MML commands. The chosen (selected) objects form 
an object list.

The structure of the division of object types and entities is open-ended, in such a way that any new object 
type or entity may be added.
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Measurement matrix example
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M ea su re m en t 
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M ea su re m en t ty p e

F IG U R E  2 /Z .336

Application of measurement matrix 
to a Traffic Measurement

4 Traffic measurement administration model

4.1 Basic classes o f  measurements

Two basic classes of measurements are envisaged (see Figure 3/Z.336). The first class (A) is measurement 
of undetermined duration while the second one (B) is intended to be performed only for a predetermined 
duration. The start of a measurement may be intended as instantaneous or delayed for a defined time duration, tu 
from the activation of the measurement. Since the stop time of a measurement of class A is not given when the 
measurement is activated or created, it has to be given during the measurement unless the measurement is 
intended to go on forever.
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A measurement of undetermined duration
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A measurement o f predetermined duration

FIGURE 3/Z.336 

Measurement duration classes

From the deactivation point of time there may be a defined delay of t2 before the measurement is stopped. 
In the creation of a measurement a start time may optionally be provided, in which case for that particular 
measurement, the activation function is not necessary.

Time parameters needed to control a measurement can be divided into three groups:
1) measurement type dependent time parameters [interval parameters of a measurement type, 

e.g. sampling in terval1)];
2) measurement dependent time parameters (e.g. time parameters which define the periodicity of 

measurement);
3) measurement independent time parameters (e.g. time parameters which are related to the actual start 

or stop of a certain measurement in activation and deactivation functions).

4.2 Traffic measurement structure

A traffic measurement (in the following called measurement) consists of:
— measurement set information,
— time information,
— output routing and scheduling information (output parameters).

Measurement set information, time information, output routing and scheduling information may be 
completely or partially pre-deflned (initially provided by the supplier but changeable via MML inputs) or fixed 
(not changeable via MML inputs). The MML functions described for traffic measurements administration are 
intended to be supported to the extent that there is a need for user m anipulation of the identified information 
items.

If  some of this information is fixed in a system, the relevant MML functions may not be provided in that
system.

*) Sampling interval, the time interval between two consecutive samplings. 
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4.2.1 Measurement set information

Measurement set information consists of one or several selected measurement types with defined objects 
(object lists) and measurement type dependent parameters (e.g. sampling interval, number of events of a certain 
category, destination codes, etc.).

Note that for traffic measurement administration purposes measurement types are fixed at a given moment 
in time and they cannot be created, deleted or changed by MML commands; these measurement types may be 
changed only later by supplier releases according to new requirements. It is recognized that administrations may 
require MML functions to administer measurement types, grouping predefined entities of object types. Such 
functions should be considered as system extension and upgrade functions and, therefore, they should belong to 
the system control functional area. However, due to the fact that system control functions will not be inserted in 
the present Recommendations, they are described hereafter.

4.2.2 Time information

Measurements of types A and B may involve continuous recording or recording on predetermined days 
(recording days).

For measurements performing continuous recording only the start data is needed.

For recording on predetermined days, these days are determined on a periodical basis (periodicity pattern) 
in case of measurements of undetermined duration. For measurements o f predetermined duration, the recording 
days are determined on a periodical basis or on a non-periodical basis (dates of recording days). These 
possibilities are summarized in Figure 4/Z.336.

M ea su re m en t o f  
p re d e te rm in e d  d u ra t io n  (B)

Basic classes 
of m easurem ent

M ea su re m en t o f  
u n d e te rm in e d  d u ra t io n  (A)

C o n tin u o u s
reco rd in g

R eco rd in g  
d u r in g  — -
p re d e te rm in e d  
d ay s
C o n tin u o u s
reco rd in g
R ec o rd in g  d u rin g  
p re d e te rm in e d  — 
d a y s

O n  p e rio d ic a l basis

O n  n o n -p e rio d ic a l 
basis

O n p e rio d ic a l basis

FIG U R E  4 /Z .336  

Basic classes o f  measurement

Time data are defined at three main levels, as shown in Figure 5/Z.336.

Measurement level contains information about either:

— dates of recording days (in case of a non-periodical measurement). The start and stop date of the 
measurement are implicitly defined by the dates of the first and the last recording day. No activation 
function may be needed in this case;

— periodicity pattern (in case of periodical measurement) o f recording and non-recording days.

Recording day level contains information about the start time and stop time for the recording periods 
within a recording day (e.g. from 09 to 12 and from 15 to 17). No overlap of recording periods is allowed for the 
same measurement.

Recording period level contains information about the periodicity of the data collection based on the result 
accumulation period. The result accumulation period is the time interval within a recording period during which 
the required measurement entities are processed and at the end o f which results are stored for immediate or later 
output (e.g. 15 minutes). The result accumulation period can be shorter than the recording period; in that case 
more than one set of data is collected for each of the recording periods to be routed toward the output media 
according to the results output schedule.
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Start date Date Date Date Date

C C IT T-U K O

FIGURE 5/Z.336 

Time infonnation

5 Additional information

5.1 Measurement output contents and procedures

Activation of a traffic measurement causes the output o f measurement results with the following 
procedures.

The produced output is routed toward the media specified in the output routing list associated to the 
measurement, e.g. printers, magnetic tapes, data links, system output files, etc. The output is made according to 
the output schedule.

The measurement results output is done according to time data related to the measurement. A measure
ment results output is made with the following logical blocks:

a) a “begin block” which contains measurement data, parameters i.e. measurement types data, time data, 
output data and data of interest related to the exchange configuration;

b) one or more “result blocks”, one for each result output period, which contain the measurement 
results;

c) an “end block” which contains a general summary about the performance of the measurement, 
i.e. number of result blocks, number of interruptions of the measurement and the causes of the 
deactivation of the measurement (scheduled or forced).

If  during the performance of the measurement, the measurement is suspended (e.g. due to a system crash) 
the measurement results output could be continued after the system restart with a new output of the begin block. 
This continuation may be accomplished automatically by the system or by user action. The system should notify 
the user via an output if the latter case applies.

The relationship between time data for the result accumulation period and time data defining the results 
output schedule is system or even measurement dependent and it is not considered herein.
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5.2 Simplification o f  traffic measurement administration

It is recognized that, for particular applications, there may not be an interest in administering the data 
base of traffic measurements. Consequently, the only MML functions needed are activation and deactivation 
functions.

In such cases, in order to ease the operator’s work, the association between the measurement and the 
objects may be made when activating the measurement itself, provided that the association is unambiguous.

6 Glossary of used terms 

Recording

Performance of the operations implied by the measurement entities in order to collect the required data, 

recording day

Day when a recording is performed. Several recording periods are allowed within a recording day. No 
overlap of recording periods is allowed for the same measurement. Each recording period can have a different 
length.

start date

Start day for the measurement execution, 

stop date

Stop day for the measurement execution, 

periodicity pattern

A pattern which indicates which days are recording (or results output) days and which are not. The start
day positions this time span. Once activated, the execution of the measurements (or o f the results output) is
performed according to this pattern, until disabled by a deactivation command.

start time

Time for beginning the recording period in a recording day. 

stop time

Time for terminating a recording period in a recording day. 

recording period

A period of recording during a recording day. 

results accumulation period

Time interval within a recording period during which the required measurement entities are processed and
at the end of which results are stored for immediate or later output.

output parameters

Data determining output routing and scheduling, 

results output routing

Data defining the media to which results output is to be directed, 

results output schedule

Data specifying a set o f days (or a periodicity pattern) and of times during these days when the output of 
the results is to be made.
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ANNEX A

A.l List o f  system functions to be controlled by M M L

1) Performing traffic measurements.
2) Scheduling traffic measurements execution and results output.
3) Managing measurements’ data.
4) Retrieving measurements’ data.

A.2 List o f  jobs

1) To create new measurements or measurement components and to modify old ones, by defining the
entities to be measured and the objects and parameters of the measurements themselves (what and
how to measure):
— the purpose of this job is to create an d /o r modify a set o f data which is used by the system to

perform a measurement in a given way;
— the system is supposed to record the set of data of the measurement, and to check their static

correctness;
— the user is supposed to input/change all relevant data. The modification of data may be 

performed by means of different procedures, depending whether or not those data are related to 
activated measurements;

— the complexity of the job could be high depending on the am ount of data to be input;
— the frequency of the job is low;
— the job is supposed to be performed at exchange an d /o r OMC level.

2) To delete obsolete measurements or measurement components:
— the purpose of the job is to delete measurement of no further use or measurement components to

release the employed resources;
— the system is supposed to delete the data related to a specified measurement if the measurement 

is not active. The system is supposed to delete a measurement component only if it is not an 
active measurement component;

— the user is supposed to input the identities o f measurements or measurement components to be 
deleted;

— the complexity of the job is low;
— the frequency of the job is low;
— the job is supposed to be performed at exchange an d /o r OMC level;

3) To define the measurement results output routing and scheduling (where and when the results will be
output):
— the purpose of the job is to define where the measurement outputs have to be routed to and 

when they should be output;
— the system has to route the measurement outputs toward the recording media or toward other 

systems specified, according to the results output schedule;
— the user has to input the identity of the destination of the output and the results output schedule 

to be followed by the system;
— the complexity of the job is low;
— the frequency of the job is medium;
— the job may be performed at exchange an d /o r OMC level.

4) To activate and to deactivate measurements (when to measure):
— the purpose of the job is to activate an d /o r deactivate the performance of the measurements that 

have been previously defined;
— the system is supposed to activate an d /o r deactivate a measurement and to start the production 

of the results;
— the user is supposed to input the date and time of activation an d /o r deactivation;
— the complexity of the job is low;
— the frequency of the job is medium;
— the job may be performed at exchange an d /o r OMC level.

(to Recommendation Z.336)

List of system functions to be controlled by MML and list of jobs
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retrieve different kinds of information related to traffic measurements:
the purpose of the job is to get information on measurements previously input in the system(s) in 
order to be aware of the current situation;
the system is supposed to output in suitable formats and on the selected device(s) the 
information requested;
the user is supposed to input the identity of the items to be interrogated and to select retrieving 
criteria;
the complexity of the job is low; 
the frequency of the job is medium; 

the job may be performed at exchange an d /o r OMC level.

A NNEX B 

(to Recommendation Z.336)

Guidelines for the list of MML functions 
and associated information structure diagrams

B.l Introduction

This Annex contains guidelines for the list o f MML functions and associated inform ation structure 
diagrams related to the routing administration model defined in Recommendation Z.336, § 4.

B.2 List o f  M M L functions

This list contains possible M ML functions for traffic measurement administration. Those functions dealing 
with information (e.g. measurement set, time data list, etc.) that is fixed in a system are not relevant for that 
system.

This list is not mandatory nor complete, it may vary according to Administration needs, telecommunica
tion network levels, regulatory needs, etc.

These MML functions do not represent the actual command structure of any real implementation of the 
man-machine interface. Each of the MML functions identified can be implemented by providing one or more 
separate distinctive commands or several MML functions could be implemented by using a single command.

1) Creation
— create a measurement;
— create a measurement set;
— create an object list;
— create a time data list;
— create an output routing list;
— create a result output schedule.

2) Deletion
— delete a measurement;
— delete a measurement set;
— delete an object list;
— delete a time data list;
— delete an output routing list;
— delete a result output schedule.

3) Activation '
— activate a measurement.

4) Deactivation
— deactivate a measurement.

5) To
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5) Interrogation

— interrogate a measurement;
— interrogate a measurement set;
— interrogate a mesurement type;
— interrogate an object list;
— interrogate a time data list;
— interrogate an output routing list;
— interrogate a result output schedule.

6) Changing

— change a measurement;
— change a measurement set;
— change an object list;
— change a time data list;
— change an output routing list;
— change a result output schedule.

7) Administration o f  measurement types

— create a measurement type;
— delete a measurement type;
— change a measurement type.

B.3 Information structure diagrams

The information entities needed for the MML functions previously defined have been identified and are
reported in this section by means of diagrams representing each MML function information structure (Figures
from B-2/Z.336 to B-41/Z.336). In particular, the information structure diagrams of the measurement outputs are 
given in Figures from B-42/Z.336 to B-45/Z.336.

An overview of the measurement data structure is also given in Figure B-1/Z.336.

The metalanguage used is defined in Recommendation Z.333.
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Traffic measurement data overview
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Create a measurement



Note 1 
Note 2 
Note 3

A ) Figure B-2/Z.337

Objec t  list
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I iden tities I I nam e J

T1001551-88

No object list needed if the measurement type implies global measurements on a certain object type.

Multiple object lists imply a resulting merged list.
Zero is meaningful only for the measurement types implying global measurements on selectable object types.

FIG URE B-3/Z.336 

Create a measurement (continued)
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FIGURE B-4/Z.336 

Create a measurement (Continued)

F IG U R E  B -5 /Z .336  

Create a measurement (Continued)
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FIGURE B-6/Z.336 

Create a measurement set

FIGURE B -7 /Z .336

Create a measurement set (Continued)
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FIG U R E  B -8 /Z .3 3 6  

Create a time data list
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Create an object list
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FIGURE B-10/Z.336 

Create an output routing list

Note — Set of times may depend on output day.

F IG U R E  B -11/Z .3 3 6

C reate a result output schedule
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Delete a measurement
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Delete a measurement set
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D elete an object list
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Delete a time data list
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Delete an output routing list
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FIGURE B-17/Z.336 

Delete a results output schedule
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Note — The optionality does not apply when a simplified set o f MML functions is used as described in Section 5.2.

FIG U R E B-18/Z.336 

Activate a measurement

FIGURE B -19 /Z .336

Deactivate a measurement
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Note — Possible parameter values:

— object list,
— object list identity,
— measurement types,
— parameters of measurement types,
— measurement set,
— measurement set identity,
— time data,
— time data list identity,
— output routing list,
— output routing list identity,
— output schedule,
— output schedule identity,
— status (activated or not activated).

FIG URE B-20/Z.336 

Interrogate a measurement

Note — Possible param eter values:

— measurement type identities,
— parameters and associated values,
— object list,
— measurements utilizing the identified set.

FIG URE B-21/Z.336 

Interrogate a measurement set

See
Figure
2/Z.333

See
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2 /Z .3 3 3
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Note — Possible parameter values:

— list of parameters of the measurement type,
— object lists associated with the measurement type,
— sets utilizing the measurement type,
— measurements utilizing the measurement type.

FIG URE B-22/Z.336 

Interrogate a measurement type

Note -  Possible parameter values:

— object type,
— object type and individual object identities,
— measurements utilizing the object list.

FIG URE B-23/Z.336 

Interrogate an object list
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Note — Possible parameter values:

— time data,
— measurements utilizing the time data list.

FIG U RE B-24/Z.336 

Interrogate a time data list

Note — Possible parameter values:

— output routing data,
— measurements utilizing the output routing data list.

FIGURE B-25/Z.336 

Interrogate an output routing list

See
Figure
2/Z.333

See
F ig u re
2 /Z .3 3 3
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See
Figure
2/Z.333

Note — Possible param eter values:

-  results output schedule data,
— measurements utilizing the results output schedule.

FIG U R E B-26/Z.336 

Interrogate a results output schedule

F IG U R E  B -27 /Z .336

Change a measurement
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Figure B-27/Z.337
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F IG U R E  B -28 /Z .336

Change a m easurem ent (continued)
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FIG URE B-29/Z.336 

Change a measurement (continued)
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FIG URE B-30/Z.336 

Change a measurement (continued)
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FIG U R E B-31/Z.336 

Change a measurement (continued)



FIG URE B-32/Z.336 (Sheet 1 of 2) 

Change a measurement (continued)

Note — Set of times may depend on output day.

F IG U R E  B -3 2 /Z .3 3 6  (Sheet 2 o f  2)

Change a measurem ent (continued)
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Note 1 — No object list is needed if the measurement type implies global measurements on a certain object type.

Note 2 — Multiple object lists imply a resulting merged list.

Note 3 — Zero is meaningful only for the measurement types implying global measurements on selectable object types.

F IG U R E  B -33 /Z .336

Change a measurem ent set
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a ;  Figure B-33/Z.332

F IG U R E  B -34 /Z .336

Change a m easurem ent set (continued)
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FIG U RE B-35/Z.336 

Change an object list
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FIG U R E B-36/Z.336 

Change a time data list
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FIG U RE B-37/Z.336 

Change an output routing list

Note — Set of times may depend on output day.

F IG U R E  B -38 /Z .336

Change a result output schedule
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FIG URE B-39/Z.336 

Create a measurement type
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T1001670-87

FIG URE B-40/Z.336 

Delete a measurement type
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FIG URE B-41/Z.336 

Change a measurement type

F igu re  B -4 3 /Z .3 3 7  F ig u re  B -4 4 /Z .3 3 7  F igu re  B -4 5 /Z .3 3 7

F IG U R E  B -42 /Z .336

T raffic m easurem ent output
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A )  Figure B-42/Z.337

Note 1 — Not expanded further.

Note 2 — See Figure B-9/Z.336.

Note 3 — See Figure B-8/Z.336.

FIG U R E B-43/Z.336

o  Traffic measurement output (continued)



B ) Figure B-42/Z.337

T l002720-22

FIG URE B-44/Z.336 

Traffic measurement output (continued)

T1002790-22

FIGURE B-45/Z.336

T raffic measurem ent output (continued)
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Recommendation Z.337

NETWORK MANAGEMENT ADMINISTRATION

1 General

This Recommendation has been developed in accordance with the methodology defined in Recommenda
tions Z.332 and Z.333.

The main part of this Recommendation deals with the model of the Network M anagement Administration. 
A glossary o f the terms used is also included.

The list of operator jobs and the list of system functions to be controlled are contained in Annex A.

For each system function to be controlled by means of MML, one or more MML functions can be derived 
and each of them can be described using the metalanguage defined in Recommendation Z.333, in order to detail 
the relevant information structure.

Annex B contains guidelines for the definition of the list o f MML functions and the inform ation structure 
diagrams associated to each of them to be used as guidelines.

2 Introduction

Network management is the function of supervising the network and taking action to control the flow of 
traffic so as to ensure the maximum utilization of the network in all situations. The objective is to enable as many 
calls as possible to be successfully completed. In its current scope, Network M anagement doesn’t address the 
aspects of managing traffic on portions of the network that are leased or under the control of network customers.

According to CCITT Recommendations E.410 through E.414, E.502, Q.542 and Q.544, Network M anage
ment requires the performance of a certain number of activities to detect abnormal network conditions and to 
initiate the execution of corrective actions an d /o r controls. The general scenario of Network M anagement 
activities can be described through the involved information flow as depicted in Figure 1/Z.337. Network Raw 
Data related to traffic parameters and the status (i.e. level of overload, out o f service conditions, etc.) of the 
Network Elements can be processed to provide Network Management Parameters, using the Network Reference 
Data which are necessary to calculate Network Management Parameters. The Network Raw Data are produced 
from Network Management Elements.

Network Management Parameters, describing the current network status and performance, can be related 
to some threshold values (representing the boundary between normal and abnormal behaviour) in order to detect 
abnormal conditions.

Abnormal Condition Reports, Network M anagement Parameters and other information (from telephone 
operators, work centres, news media, etc.) are used to identify the origin of the problem and, as a consequence, to 
decide the proper actions to be taken or the most suitable controls to be activated.

Network problem identification and consequent corrective actions can be handled manually or autom ati
cally by an “expert” system which is capable of performing the functions of abnormal condition detection, 
problem analysis and problem solving. All the activities carried out for Network Management can be handled by 
the operator supervision.

Furthermore, for cooperation, coordination and planning purposes, Network Management Reports could 
be distributed to other operating centres, to higher authorities, etc.

Depending on each Administration and network organization, Network Management activities can be 
partially or totally performed at exchange level or concentrated in one or more Network Management Centres.

Figure 2/Z.337 contains an example of how the general scenario can be applied to a particular operating 
organization. In this example, the functions shown for the Network Element and Network M anagement 
Operations System are performed by the system under operator control.
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Considering the Network Management scenario and the operator activities (listed in Annex A to this 
Recommendation) three different sub-areas can be recognized:

— Network Management Data administration;

— Network M anagement Controls administration;

— Network Management Data Distribution administration.

Only the sub-areas for Network Management Data administration is covered by the present Recommenda
tion. The remaining two sub-areas, namely Network M anagement Controls administration and Network M anage
ment Data Distribution administration are left for further study.

N e tw o rk
m a n a g em e n t
in fo rm a tio n

FIGURE 1/Z.337 

General network management scenario
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T1002800-88

Note 1 -  Raw data may be processed to produce network management parameters in network elements or in the network management 
system. In some cases, this function is shared between the network management system and the network element.
Note 2 -  Controls may be taken in network elements via the network management system or by direct input to the network element.

FIGURE 2/Z.337 

Example of a practical application of the general scenario
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3 Network Management Models

3.1 In troduction

According to the division of Network Management activities in three sub-areas as stated in § 2, three 
different models, as indicated in the following, have to be developed:

— Network Management Data administration model;

— Network Management Controls administration model;

— Network Management Data Distribution administration model.

3.2 N etw ork M a n a g em en t D a ta  adm in istra tion  m odel

Network Management Data administration sub-area concerns the operator activities for managing the set 
of information necessary to monitor the network status and performance. This information can be routed toward 
proper display an d /o r storage devices in the Network Management Centre or passed to remote Administrations 
under operator control.

Data administration is applied to the following data:

— Network Raw Data;

— Network Management Parameters;

— Network Management Indicators;

— Network Reference Data.

3.2.1 N etw ork  R a w  D ata

Network Raw Data describe, for each network management element, the current operating conditions 
(e.g. exchange load, number of in-service circuits, etc.) and traffic behaviour (e.g. number of seizures for circuits 
sub-group).

Network Raw Data are administered by the MML functions for Traffic Measurements Administration, 
therefore they are not considered in the Network Management functional area.

3.2.2 N etw ork  M a n a g em en t P aram eters

Network Management Parameters describe the network status and performance in terms of entities (as 
indicated in Recommendation E.411) and Network Management Objects.

Network Management Objects are the set of Network Elements subject to measurement for Network 
M anagement purposes.

One or more Network M anagement Objects can be grouped as origin an d /o r destination objects to define 
traffic flow; the Network M anagement Objects are hierarchically presented below:

— network group;

— network;

— exchange group;

— exchange;

— circuit group;

— circuit sub-group.

Network management monitoring and control o f circuit groups and circuit sub-groups can only be 
performed via an exchange.

In Figure 3/Z.337 is represented, as an example, a Network Management Parameter in terms of the entity 
“answer/seizure ratio” for traffic handled by a circuit sub-group and forwarded to a set of exchanges 
characterized by the same destination code.
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T1001711-88

Note -  Identified only by destination code.

FIGURE 3/Z.337 

Example of network management parameter

3.2.3 Network Management Indicators

Network Management Indicators represent the logical results (e.g. yes or no) obtained from the compar
ison of Network Management Parameters against a predefined set of numerical values (thresholds).

Numerical values associated with thresholds can be time-dependent (e.g. m orning/afternoon hours, holi
days, etc.).

3.2.4 Network Reference Data

Network Reference Data can be administered by the MML functions which are appropriate for each type 
of reference data, therefore they are not considered in the network management functional area.

3.3 Network management control administration model 

To be developed.

3.4 Network management data distribution administration model 

To be developed.

4 Glossary of terms

abnormal Condition Report

Information produced in the Network Management Centre after detection of abnormal network status or 
performance.

circuit group

The set of all switched circuits which directly interconnect one exchange with another.
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circuit sub-group

A group of circuits within a circuit group which are uniquely identifiable for operational or technical 
reasons. A circuit group may consist o f one or more circuit sub-groups.

exchange group

A set of exchanges which handles traffic forwarded to or coming from a specific geographical area 
(e.g. area code, switching centre, etc.).

network

All the exchanges which are relevant to the service standpoint operated by a company in a country.

network Element

Telecommunication equipment which may perform signalling, switching and transmission functions.

network group

A group of telecommunication networks relevant to the service standpoint (e.g. different operating 
companies offering the same service in the same country).

network management action

The activity performed, not necessarily in the network elements, to regulate traffic flow.

network Management Centre

A centre where network management functions are performed (e.g. O and M centre, switching centre).

network Management Control

The capabilities in network elements to regulate traffic flow and network operation in order to insure the 
maximum utilization of the network capacity in all situations of traffic overload and network element failure.

network Management Data

The set of information necessary to monitor, detect and identify a network problem.

network Management Indicator

A logical result of comparison of Network Management Parameters and thresholds comparison.

network Management Information

The set of information produced in the Network Management Centre describing the network status and 
performance, the abnormal conditions detected, the problems identity and the active network management 
controls.

network Management Object

A set of network elements under control o f network management functions an d /o r subject to measurement 
for network management purposes.

network Management Parameters

Information produced in the Network M anagement Centre to be used for the production of abnormal 
condition report and for display on alerting devices.
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A system which performs Network Management functions. 1 

network Problem Identity

Information produced in the Network M anagement Centre to indicate the type of problem detected and 
the portion of the network an d /o r services affected.

network Raw Data

Network information provided by network elements and used for the production of Network Management 
Parameters and for display on alerting devices.

network Reference Data

Information on the network elements and structure (e.g. circuit groups, number of circuits in a circuit 
group, routing information, type and quantity of switching system components).

ANNEX A 

(To Recommendation Z.337)

List of system functions to be controlled by means of MML 
and list of jobs

A.l L is t o f  system  fu n c tio n s  to be controlled by m ea n s o f  M M L  

Network Management functions include:

— performing measurements of network status and performance;
— performing Network Management Actions;

— performing Network M anagement information distribution.

A.2 L is t o f  jo b s

The jobs are supposed to be performed at Network Management Centre level (i.e. any centre which 
performs network management functions).

A.2.1 To determ ine  the appropriate N etw ork  R a w  D a ta  to be collected

— the purpose of this job is to select the appropriate sets of Network Raw Data for the evaluation of the 
network elements and traffic monitoring;

— the Network Raw D ata are defined for each specific network element. The operator is supposed to 
select the consistent subset of information necessary for monitoring purposes;

— the complexity of the job is m edium;
— the frequency of the job is low.

A.2.2 To collect appropriate N etw o rk  R a w  D ata

— the purpose of this job is to schedule the collection of Network Raw D ata from network elements:
— the operator is supposed to schedule selected sets o f Network Raw D ata for collection;

— the complexity of the job is medium;
— the frequency of the job is low.

network Management System
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To define the appropriate parameters to be used fo r  the network and traffic monitoring

— the purpose of this job is the definition of the Network Management Parameters for the evaluation of 
the network status and traffic performance. The Network Management Parameters are derived from 
the available set of Network Raw Data;

— the operator is supposed to define the set of information necessary for Network Management 
Parameters production;

— the complexity of the job is medium;

— the frequency of the job is low.

To choose the Network Management Parameters with which to monitor network status and performance

— the purpose of this job is to choose, from defined Network M anagement Parameters, a subset for the 
evaluation of network status and performance;

— the operator is supposed to choose the Network M anagement Parameters necessary for network 
monitoring;

— the complexity of the job is medium;

— the frequency of the job is low.

To activate and deactivate the production o f  Network Management Parameters

— the purpose of this job is to control the production of any Specific Network Management Parameter;

— the system is supposed to store the Network Management Parameters produced;

— the complexity of the job is low;

— the frequency of the job is low.

To assemble appropriate reference data to characterize traffic behaviour o f  network elements

— the purpose of this job is to obtain appropriate reference data describing network behaviour to be 
used in the analysis o f the network problems;

— the operator is supposed to determine what reference data is to be collected and stored;

— data items characterizing the network elements and their interrelationships are supposed to be 
collected and stored in the Network M anagement Centre;

— the complexity of the job is medium;

— the frequency of the job is low.

To define or change the thresholds fo r  the network status and performance monitoring

— the purpose of this job is to define a specific set of thresholds to which Network Management 
Parameters will be compared;

— the operator is supposed to define, for the selected Network Management Parameters, the numerical 
values to be used as thresholds;

— the complexity of the job may be medium depending on the number of thresholds to be defined;

— the frequency of the job is low.

To associate Network Management Parameters with selected thresholds

— the purpose of this job is to associate selected thresholds with Network Management Parameters;
— the operator is supposed to select the Network Management Parameters which are to be compared 

against selected thresholds;

— Network Management Parameters are supposed to be compared by the system;

— the complexity of the job is medium;

— the frequency of the job is low.
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A.2.10

A.2.11

A.2.12

A.2.13

A.2.14

To display appropriate exception conditions

— the purpose of this job is to control the display of the results derived from the comparison of Network 
Management Parameters against established thresholds so as to alert the operator;

— exception conditions may be displayed on a number of different devices so as to best serve the 
network management operator. The operator is supposed to select the devices on which exceptions are 
to be displayed;

— the complexity of the job is medium;

— the frequency of the job is medium.

To request appropriate additional data displays to characterize network problems

— the purpose of this job is to request the display of reference data and Network Management
Parameters not otherwise automatically displayed. These data elements provide the operator with
additional information on which to base his determination of network problems;

— the operator is supposed to determine what additional information is to be displayed;

— the complexity of the job is high;

— the frequency of the job is high.

To request appropriate data displays to characterize possible network management actions

— the purpose of this job is to request the display of reference data and Network Management
Parameters not otherwise automatically displayed. These data elements provide the operator with
additional information on which to base his determination of possible Network M anagement Actions;

— the operator is supposed to determine what additional information is to be displayed;

— the complexity o f the job is high;

— the frequency of the job is high.

To request additional data analysis fo r  determining actions to be taken

— the purpose of this job is to request additional data analysis to assist the operator in determining the
correct Network Management Actions to be taken (e.g. equipment operating conditions, active 
Network Management Controls, etc.);

— the operator is supposed to request additional data analysis as to determine alternatives for the
implementation of network management controls;

— the complexity of the job is high;

— the frequency of the job is high.

To choose appropriate Network Management Controls .

— the purpose of this job is to choose the appropriate Network M anagement Controls to be applied as
solutions to network problems;

— the operator is supposed to choose the appropriate controls to correct problems in the network;

— the complexity of the job is high;

— the frequency of the job is high.

To administer automatic Network Management Controls

— the purpose of this job is to administer the thresholds/tables used by network elements to implement
automatic control in the network;

— the operator is supposed to create, change and delete data from tables used by network elements to
implement automatic network management controls;

— the complexity of the job is high;

— the frequency of the job is low.
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A.2.15 To choose appropriate Network Management Control parameters

— the purpose of this job is to choose the appropriate parameters to be used in the application of 
network management controls;

— the operator is supposed to select the appropriate control parameters to correct network problems;
— the complexity of the job is high;
— the frequency of the job is high.

A.2.16 To activate/deactivate Network Management Controls

— the purpose of this job is to implement Network Management Controls. Implementation may include 
all types of controls;

— the operator is supposed to implement Network Management Controls;
— the complexity of the job is high;
— the frequency of the job is high.

A.2.17 To monitor known problems and adjust Network Management Controls

— the purpose of this job is to provide for iterative adjustment to the network management process. It
requires as a minimum that the operator repeat the necessary jobs to insure that actions taken to
relieve a particular problem had the optimum effect;

— the operator is supposed to repeat necessary jobs;
— the complexity of the job is high;
— the frequency of the job is high.

A.2.18 To administer Network Management Information distribution characteristics

— the purpose of this job is to set up the required parameters for data distribution in a n d /o r outside the 
Network Management Centre;

— the operator is supposed to define the parameters necessary for display, record and delivery of the 
Network Management Inform ation;

— the complexity of the job is medium;
— the frequency of the job is low.

A.2.19 To activate and deactivate Network Management Information Distribution

— the purpose of this job is to control the distribution of Network Management Information in a n d /o r 
outside the Network M anagement Centre;

— the operator is supposed to activate/deactivate automatic and manual Network Management Inform a
tion Distribution;

— the complexity of the job is medium;
— the frequency of the job is high.

•

ANNEX B 

(To Recommendation Z.337)

Guidelines for the list of MML functions and 
associated information structure diagrams

B.l Introduction

This annex contains guidelines for the list of MML functions and associated information structure 
diagrams related to the Network Management administration model defined in Recommenda
tion Z.337 -  Section 3.

B.2 List o f  M M L functions

The list contains possible M M L functions for Network Management administration.
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This list is not mandatory nor complete, it may vary according to administration needs, telecommunication 
network levels, regulatory needs, etc.

These MML functions do not represent the actual command structure of any real implementation of the 
man-machine interface. Each of the MML functions identified can be implemented by providing one or more 
separate distinctive commands or several MML functions could be implemented by using a single command.

B.2.1 List o f  M M L functions fo r  Network Management Data administration

1) Creation

— create a Network Management Object;

— create a Network Management Parameter;

— create a Network Management Indicator.

2) Activation

— activate a Network Management Parameter;

— activate a Network Management Indicator.

3) Deactivation

— deactivate a Network Management Parameter;

— deactivate a Network Management Indicator.

4) Interrogation

— interrogate a Network Management Object;

— interrogate a Network Management Parameter;

— interrogate a Network Management Indicator.

5) Deletion

— delete a Network Management Object;

— delete a Network Management Parameter;

— delete a Network M anagement Indicator.

6) Changing

— change a Network Management Object;

— change a Network Management Parameter;

— change a Network M anagement Indicator.

B.2.2 List o f  M M L functions fo r  Network Management Controls administration 

To be developed.

B.2.3 List o f  M M L functions fo r  Network Management Data Distribution administration 

To be developed.

B.3 Information structure diagrams

Only the information entities needed for the MML functions previously defined have been identified and 
are reported in the present section by means of diagrams representing the inform ation structure of each MML 
function.
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Note 1 -  For network management objects constituted as a set of network management objects already identified. 
Note 2 -  For network management objects directly identified.
Note 3 -  Only for circuit sub-group and circuit group identification.

FIGURE B-1/Z.337 

Create a network management object
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FIGURE B-2/Z.337 

Create a network management parameter
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FIGURE B-3/Z.337 

Create a network management indicator

A ct iv a te  a n e tw o r k
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p a r a m e te r

FIGURE B-4/Z.337 

Activate a network management parameter
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FIGURE B-5/Z.337 

Activate a network management indicator
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FIGURE B-6/Z.337 

Deactivate a network management parameter
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FIGURE B-7/Z.337 

Deactivate a network management indicator
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Note -  Possible parameter value:
-  object type;
-  network management object identity ;
— associated network management parameters;
— associated network management indicators.

FIGURE B-8/Z.337 

Interrogate a network management object
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Note -  Possible parameter value:
-  entity;
-  network management object identities;
-  destination codes;
-  origin network management object identities;
-  destination network management object identities;
-  associated network management indicators.

FIGURE B-9/Z.337 

Interrogate a network management parameter
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Note -  Possible parameter value:
— network management parameter identity;
-  threshold values.

FIGURE B-10/Z.337 

Interrogate a network management indicator
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FIGURE B-11/Z.337 

Delete a network management object
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FIGURE B-12/Z.337 

Delete a network management parameter
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FIGURE B-13/Z.337 

Delete a network management indicator
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FIGURE B-14/Z.337 

Change a network management object
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Change a network management parameter
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Change a network management parameter
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Change a network management indicator
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Recommendation Z.341

GLOSSARY OF TERMS

1 General

The aim of the glossary for the man-machine language is to include terms used in describing the 
man-machine language. It comprises, in alphabetical order, terms used in the Z.300-series Recommendations that 
have a special significance in the MML context and hence require definition. Terms comprising words used in 
their ordinary, every day sense, i.e. unambiguous and self-explanatory words, are not included.

The terms in italics in the text o f the definitions are defined elsewhere in this glossary. If a term has one 
meaning within the context of Recommendations Z.321-Z.323, and another within the context o f Recommenda
tions Z.331-Z.333, then the meaning in the former context follows i), and the meaning in the latter follows ii).

2 List of terms

abnormal condition report

F: rapport de condition anormale 

S: informe de condicion anormal

Information produced in the network management centre after detection of abnormal network status or 
performance.

acceptance input

F: entree d ’acceptation 

S: entrada de aceptacion

An input used to allow the system to output a high priority message, announced by a message waiting 
indication.

acceptance output

F: sortie d ’acceptation 

S: salida de aceptacion

An output message indicating that an input to the system  is syntactically correct and complete and that 
the appropriate system actions will be initiated, or have already been carried out. In the latter case, this indication 
may take the form of the actual result.

accessible field

F: champ accessible 

S: campo accesible

A fie ld  for writing by the user and the system.

action

F: action 

S: accion

The process of performing an M M L function ; usually represented by a verb.

action modifier

F: modificateur d ’action 

S: modificador de accion >

A qualification of an action.

activate

F: activer 

S: activar

226 Fascicle X.7 -  Rec. Z.341



An action to initiate a system  process that requires preliminary data entry, or an action to make 
previously entered data set available to the system for its intended use; opposite of deactivate.

additional header information

F: information su p p lem en ta l d ’en-tete 

S: informacion adicional de encabezamiento

Provides information supplementary to the actual output header, such as sequence number, processor 
number, output device, or day of the week.

additional information

F: information su p p lem en ta l 

S: informacion adicional

i) General information on how to proceed, e.g. how to select an item, a form, a menu or how to submit 
a form  to the system.

ii) List o f possible values to be associated with one or more information entities in information structure 
diagrams.

administrative system

F: systeme d'administration 

S: sistema administrativo

A system which supports administration personnel in performing administrative jobs, e.g. billing, related 
to SPC systems.

alarm statement

F: instruction d ’alarme 

S: sentencia de alarma-

A statement providing inform ation concerning an alarm condition, such as the degree (level) of alarm or 
the source of the alarm.

allow

F: autorisation 

S: permitir

An action to permit specified system actions, responses, or functions to occur; these functions may be 
inhibited by system design or by use of the inhibit action.

annotation

F: annotation 

S: anotacidn

An aspect o f the drawing convention o f the syntax and decomposition meta-language indicating how 
descriptive or explanatory notes may be presented for clarification purposes.

annotation symbol

F: symbole d ’annotation 

S: simbolo de anotacidn

A symbol ( --------------- [n where n is a number referencing a note) used in the syntax meta-language for
annotation purposes.

application

F: application 

S: aplicacion

A set of functions required to perform a job.
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arithmetic delimiter

F: delimiteur arithmetique 

S: delimitador aritmetico

A symbol used to delimit an arithmetical expression: ( (left parenthesis) for the opening delimiter and ) 
(right parenthesis) for the closing delimiter.

arithmetic operator

F: operateur arithmetique 

S: operador aritmetico

A symbol used to denote the arithmetic operation(s) to be performed in an arithmetical expression. Allowed 
operators are: +  (plus sign), — (hyphen), /  (solidus), * (asterisk).

arithmetical expression

F: expression arithmetique 

S: expresidn aritmetica

A combination of arithmetic operators, numerals (decimal, hexadecimal, octal or binary) and identifiers 
enclosed by arithmetic delimiters.

auxiliary system

F: systeme auxiliaire 

S: sistema auxiliar

A system  that supports SPC systems in performing their tasks. It may be either an operation and 
maintenance system  or an administrative system.

Backus Naur Form (BNF)

F: form e de Backus Naur (FBN)

S: form a Backus Naur (FBN)

A syntactic meta-language for use in specifying the syntax structure of inputs and outputs o f an actual 
man-machine interface.

binary numeral

F: numeral binaire 

S: numeral binario

A numeral in the binary (base 2) numbering system, represented by the characters 0 (zero), 1 (one) and 
optionally preceded by B’ (B apostrophe).

block mode transmission

F: transmission en mode bloc 

S: transmision en modo bloque

A transmission characteristic in which all o f the regular typewriter keys and some of the special purpose 
keys are only transmitted to the controlling processor, in a block, when a “send” key is activated.

block of parameters

F: bloc de parametres 

S: bloque de parametro

A set of parameters containing information necessary for the system  to perform the function  specified in 
the command.
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F: zone peripherique 

S: zona de marco (o lateral)

That part o f a visible display which is physically unavailable for displaying or entering data.

browse

F: lecture 

S: hojear

An action to display sequentially the current values of items in a data s e t ; the user may examine the data 
items in either the forward or backward direction.

CCITT MML

F: L H M  du CCITT  

S: L H M  del CCITT

The man-machine language (MML) developed by the International Telegraph and Telephone Consultative 
Committee (CCITT) for stored program-controlled systems and operation and maintenance systems.

change

F: modifier 

S: cambiar

An action to modify specified data items in a data set.

character mode transmission

F: transmission en mode caractere 

S: transmision en modo caracter

A transmission characteristic in which each and every character input at the keyboard is sent to the 
controlling processor one at a time.

character set

F: jeu  de caracteres 

S: juego de caracteres

The finite set o f different characters used in C C ITT MML.

circuit

F: circuit 

S: circuito

Connection between two exchanges for one call at a time, including the junctors that terminate the circuit.

circuit group

F: faisceau de circuits 

S: haz de circuitos

The set of all switched circuits which directly interconnect one exchange with another.

border area
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circuit subgroup

F: sous-faisceau de circuits 

S: subhaz de circuitos

A group of circuits within a circuit group which are uniquely identifiable for operational or technical 
reasons. A circuit group may consist of one or more circuit subgroups.

circuit subgroup

F: sous-groupe de circuits 

S: subhaz de circuitos

Group of circuits between two exchanges having the same traffic direction (incoming* outgoing, bidirec
tional), the same signalling characteristics and the same transmission medium characteristics.

clarifying text

F: texte explicatif 

S: texto aclaratorio

A set of information units used to make the purpose and content o f the output clearer.

class A function

F: fonction de la classe A 

S: funcidn de clase A

A function  which provides the user with the means to control system functions via M ML inputs and 
outputs; also known as an M M L function. It can be viewed as an action upon an object.

class B function

F: fonction de la classe B 

S: funcidn de clase B

A function which can be controlled at least partially by the user by means of class A (or M M L) functions.

class C function

F: fonction de la classe C 

S: funcidn de clase C

A function which is not controllable by the user in a given system.

command

F: commande 

S: instruccion

The complete specification of a function  that the system  is required to perform. It comprises a command 
code followed generally (but not necessarily) by one or more blocks o f  parameters.

command code

F: code de commande 

S: codigo de instruccion

A set of up to 3 identifiers, each separated by a - (hyphen), used to define the nature of the command.

command entry sequence

F: sequence d ’introduction de commande 

S: secuencia de introduccion de instruccion

The sequence of operations required to input a command or a  series o f commands.
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F: reference de commande 

S: referenda de instruction

A reference to a previously given command, appearing in output outside dialogue and dialogue procedures, 
in the form of a command sequence number and, possibly, clarifying text.

command sequence number

F: numero de sequence de commande 

S: numero secuencial de instruction

A reference number uniquely identifying a. command recognized by the system.

comment

F: commentaire 

S: comentario

A character string enclosed between the separators /*  (solidus asterisk) and * / (asterisk solidus). It has no 
MML syntactical or semantical meaning.

component

F: composant 

S: componente

A decomposition meta-language symbol for an information entity that cannot be divided further.

composite part

F: partie composite 

S: parte compuesta

A decomposition meta-language symbol for an information entity that can be divided into smaller parts.

compound parameter argument

F: argument de caractere compose 

S: argumento de parametro compuesto

A parameter argument made up of more than one information unit. It is used to specify a multidimen
sional object or value, e.g. a date can be expressed as 1979-12-31.

concealment

F: masquage 

S: ocultacion

A video attribute by which information is hidden, e.g. secret parts o f a password.

condition

F: condition 

S: condition

An identifier and a (group of) parameter argument(s) separated by a relational operator. Used in data base
queries.

command reference
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connectivity rules

F: regies de connectivity 

S: reglas de conectividad

An aspect of the drawing convention o f the decomposition meta-language indicating symbol interrelation
ship.

connector

F: connecteur 

S: conector

An aspect o f the drawing convention o f the decomposition meta-language indicating how flowlines may be
broken.

continuation character

F: caractere suite 

S: caracter de continuacion

A special execution character implying a similar command code for the next command and hence allowing 
the system  to prompt directly for the next block o f  parameters.

control character

F: caractere de commande 

S: caracter de control

A  character whose occurrence in a particular context initiates, modifies, or stops an action that affects the 
recording, processing or interpretation o f data.

control functions

F: fonctions de commande 

S: funciones de control

Functions related to the man-machine interface that are applied by the user independently while in a 
dialogue with the system  application functions. Control functions have no direct impact on the system functions.

control key

F: touche de commande 

S: tecla de control

A  key which when pressed performs a control function.

correction character

F: caractere de correction 

S: caracter de correccion

A  character used to invoke correction facilities prior to analysis of input by the system.

cursor control functions

F: fonctions de commande de curseur 

S: funciones de control de cursor

Functions influencing the position or movement of the cursor.

create

F: creer 

S: crear

An action to establish in the system  a new data se t; opposite of delete.

232 Fascicle X.7 — Rec. Z.341



cursor

F: curseur 

S: cursor

The item in the display area which identifies the position appropriate to the task at hand, e.g. where the 
next character will appear.

data set

F: ensemble de donnees 

S: conjunto de datos

A user-accessible set o f one or more data items characterized by a particular use and also by the 
constraints on data format an d /o r values that make it suitable for this use.

deactivate

F: desactiver 

S: desactivar

An action to terminate a system  process initiated by an activate action, or an action to make a data set 
unavailable for use by the system ; opposite of activate.

decimal numeral

F: numeral decimal 

S: numeral decimal

A numeral in the decimal (base 10) numbering system , represented by the characters 0 (zero), 1, 2, 3, 4, 5, 
6, 7, 8, 9 optionally preceded by D ’ (D apostrophe).

decomposition meta-language

F: metalangage de subdivision 

S: metalenguaje de descomposicion

A graphical meta-language to describe the structure of the information entities associated with an M M L  
function.

default option

F: option par defaut 
S: opcion por defecto

A symbol o f the decomposition meta-language which indicates that the value taken by an information entity 
will be provided automatically if the user does not supply a value in the input for such an information entity.

default value

F: valeur par defaut 

S: valor por defecto

The value given to any parameter by the system  in the absence of a specific value in the user’s input.

delete

F: suppression 

S: borrar

An action to eliminate a data set from the system ; opposite of create.

delimiter

F: delimiteur 

S: delimitador

A character that organizes and separates items of data.
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destination identifier

F: identificateur de destination 

S: identificador de destino

Identifies, after input, the system (destination) that, from the user’s perspective, becomes the new partner 
in a dialogue.

destination prologue

F: prologue de destination 

S: prologo de destino

An operating sequence causing subsequent inputs to be processed in the system defined by the destination 
identifier.

dialogue

F: dialogue 

S: dialogo

See dialogue procedure.

dialogue element

F: element de dialogue 

S: elemento de dialogo

Element of a set of three types of information entry in a man-machine communication: viz. direct 
information entry, information entry through menu-item selection or through form  filling.

dialogue procedure

F: procedure de dialogue 

S: procedimiento de dialogo

The complete interactive procedure for interchanging data between user and system comprising procedure 
prologue, procedure body and procedure epilogue. In the Z.300-series Recommendations, the terms dialogue and 
dialogue procedure are interchangeable.

digit

F: chiffre 

S: cifra; digito

A character of the character set representing an integer listed in Table 1/Z .3 14, column 3, posi
tions 0 (zero) to 9.

direct information entry

F: introduction directe d ’information 

S: introduccidn directa de information

A dialogue element whereby the input o f a command or destination identifier is done without the aid of 
menus a n d /o r forms.

directive

F: directive 

S: directriz

Input to direct the system  to present information rather than to execute a command -, can also be used in 
the interaction between the user and system  prior to command execution. Directives can never cause any change 
in the state of the system.
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F: zone de visualisation 

S: zona de visualization

That part of a visible display which is available for displaying or entering data.

displayed form

F: formulaire affiche 

S: formulario visualizado

A form  filled out and displayed by the system  upon request by the user.

documents A through G

F: documents A a G 

S: documentos A a G

Specially formatted information generated during various phases of the methodology for the specification 
of the man-machine interface.

drawing convention

F: convention de trace 

S: convenio de representation

A set o f rules provided by the decomposition meta-language to indicate the allowed use of the symbols and 
their interconnection.

edit

F: editer 

S: editar

An action to display a specified data set and subsequently to modify the data set.

end of dialogue

F: fin  de dialogue 

S: fin  de dialogo

The indication that dialogue has finished.

display area
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F: fin  d ’indication d'entree 

S: fin  de indication de entrada

An indication to mark the end of input in order to have the information interpreted by the system.

end of output

F: fin  de sortie 

S: fin  de salida

The indication that output outside dialogue has finished.

end statement

F: instruction de fin  

S: sentencia de fin

Terminates output information from the system  in an operating sequence where termination is not 
obvious.

error correction

F: correction d ’erreur 

S: correction de error

The activity o f correcting input which has been offered to but not accepted by the system.

escape indication

F: indication d ’echappement 

S: indication de escape

A mechanism to indicate that following character(s) are not to be interpreted according to the normal 
syntax rules.

exchange

F: central 

S: central

SPC  switching system.

exchange group

F: groupe de centraux 

S: grupo de centrales

A set of exchanges which handles traffic forwarded to or coming from a specific geographic area (e.g. area 
code, switching centre, etc.).

execution character

F: caractere d ’execution 

S: caracter de ejecucion

A character which requests that the command be executed.

end of input indication
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F: champ 

S: campo

A part of a window area (sometimes the entire window area), which is used either for entering or displaying 
information.

filter

F: fdtre  

S: filtro

An action to form a subset of a data set consisting of all data items in the data set meeting specified 
criteria; the original data set is unaffected by this action.

flowline

F: ligne de liaison 

S: linea de flujo

A line representing a connection between symbols in:

i) a syntax diagram ;

ii) an information structure diagram.

form

F: formulaire 

S: formulario

A list of parameters, including empty positions for insertion of parameter values by the user.

form filling

F: remplissage de formulaire 

S: cumplimentacion de formulario

The activity of inserting parameter values into a form , and submitting the completed form  to the system 
under user control.

form identity
F: identite de formulaire 

S: identidad de formulario

An identity unique to a form  so that it can be distinguished from other forms.

form output

F: sortie de formulaire 

S: salida de formulario

An output of a form  belonging to a command, used in certain information entry procedures.

format effector

F: caractere de mise en page 

S: determinante de form ato

Any character(s) used to control the position of printed, displayed or recorded data.

function

F: fonction 

S: funcidn

A system activity necessary to the performance of a duty for which the system was designed (see also class 
A, B, and C functions).

field
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functional area (or sub-area)

F: domaine fonctionnel (ou sous-domaine)

S: area (o sub area) funcional

A set of related operation, maintenance, installation or acceptance testing functions to be controlled by 
means of M M L  (class B functions).

function key

F: touche de fonction 

S: tecla de funcidn

A key which when pressed causes a modification in the man-machine terminal or causes the system  to 
perform a specific function.

function model

F: modele de fonction 

S: modelo de funcidn

A formal or informal representation of one or more aspects of those parts of telecommunication systems 
which should be controlled by means of MML.

general option

F: option generate 

S: opcion general

A symbol of the decomposition meta-language which indicates either that an information entity exists in 
the system in a predetermined m anner or that it is not needed.

general information window area

F: sous-fenetre d ’information generate 

S: zone de ventana de informacion general

This window area can contain system identification a n d /o r application identification, date, time, and other 
relevant information.

graphic characters

F: caracteres graphiques 
S: caracteres graficos

A collection of characters within the character set used to improve readability of output.

graphic terminals

F: terminaux graphiques 

S: terminates graficos

Terminals which provide graphic capability (line drawing, circles, etc.) using other than alphanumeric
means.

guidance output

F: sortie de guidage 

S: salida de orientacion

Output providing assistance to the user in a man-machine communication.

guidelines

F: lignes directrices 

S: lineas directrices

i) Information that gives general direction in the implementation of CC ITT MML.

ii) General directions by which the purpose of one or more phases of the methodology may be 
accomplished.
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header

F: en-tete 

S: encabezamiento

General information which could comprise identification information, date and time, etc.

help request

F: demande d ’assistance 

S: petition de ayuda

User input to ask for assistance.

help output

F: sortie d ’assistance 

S: salida de ayuda

The output resulting from a request for user assistance.

hexadecimal numeral

F: numeral hexadecimal 

S: numeral hexadecimal

A numeral in the hexadecimal (base 16) numbering system, represented by the characters 0 (zero), 1, 2, 3, 
4, 5, 6, 7, 8, 9, A, B, C, D, E, F, optionally preceded by H ’ (H apostrophe).

highlighting

F: renforcement 

S: resaltacion

Techniques used to emphasize visually a portion of the display area to make it stand out from adjacent 
portions, i.e. to call the viewer’s attention to it.

identification invitation

F: invitation a identification 

S: invitation a la identification 

A prompt to request the user to identify himself by means of a password a n d /o r an identity card.

identifier

F: identificateur 

S: identificador

A representation of an entity, typically consisting of one or more characters. It is used to identify or name 
a unique item of data. In the man-machine language, the first character is a letter.

inaccessible field

F: champ inaccessible 

S: campo inaccesible

A field for writing only by the system.

index number

F: indice 

S: numero indice

A character combination consisting of one or more digits. Used in compound parameter names.
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F: indicateur 

S: indicador

A character input by a user or output by a system  to indicate a state or to request user or system action.

information entity

F: entite d ’information 

S: entidad de informacion

An information element associated with an M M L function  and usually represented in an information 
structure diagram.

information entry

F: introduction d ’information 

S: introduccion de informacion

General term for each of the three dialogue elements.

information entry through form filling

F: introduction d ’information par remplissage de formulaire 

S: introduccion de informacion por cumplimentacion de formulario

A dialogue element whereby the input of parameter values is done by means of form  filling.

information entry through menu-item selection

F: introduction d ’information par selection en mode menu 

S: introduccion de informacidn por seleccion de elemento de menu

A dialogue element whereby the input o f a command or destination identifier is done by means of 
menu-item selection.

information structure (diagram)

F: structure d ’information (diagramme)

S: estructura de informacion (diagrama de)

A representation of the information entities associated with an M M L function and their interrelationships.

information structure meta-language

F: metalangage de structure d ’information 

S: metalenguaje de estructura de informacidn

See decomposition meta-language.

information unit

F: unite d ’information 

S: unidad de informacidn

The smallest part of data in the input or output.

indicator
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inhibit

F: interdire 

S: inhibir

An action to prevent the specified system actions, system responses or functions from occurring; these 
functions may normally be allowed by the system design or by the allow action.

initialize

F: initialiser 

S: inicializar

An action to put specified data or equipment into a predefined initial (normal) condition or value.

input

F: entree

S: entrada; introducir

i) Information that is transferred to the system by the user, e.g. commands, directives, menu-item 
selections, form  identities, etc.

ii) An action to enter data by means o f a man-machine terminal into the system.

input acknowledgement

F: accuse de reception d ’entree 

S: acuse de entrada

Termination of information entry through menu-item selection or form  filling.

input error

F: erreur d'entree 

S: error de entrada

A system-detected error in input information.

input error information

F: information d ’erreur d ’entree 

S: informacidn de error de entrada

Information describing the location and nature of an input error.

input field

F: champ d ’entree 

S: campo de entrada

See accessible field.

input window area

F: sous-fenetre d ’entree 

S: zona de ventana de entrada

See output and input window area.

interaction request output

F: sortie de demande interactive 

S: salida de peticion de interaccion

System output inviting further user actions.
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interactive

F: interactive 

S: interactiva

interactive operating sequence

F: sequence d ’exploitation interactive 

S: secuencia operativa interactiva

A sequence which may consist of a single command entry sequence terminated by an optional end 
statement or of a series of command entry sequences an d /o r manual responses. The latter occurs when, as a result 
of partial execution of a function , the system requests the user to supply it with further information in the form of 
manual responses or further commands for which user judgement an d /o r decision is required.

interface control functions

F: fonctions de commande d ’interface 

S: funciones de control de interfaz

Functions used to force specific actions relating to the interface.

interrogate

F: interroger 

S: interrogar

An action to provide a display of the current value of the items of one or more data sets.

inverse video

F: inversion video 

S: inversion video

A video attribute by which information can be displayed by inverting the image of the characters, such as 
going from light characters on a dark background to dark characters on a light background.

item description

F: description de rubrique 

S: descripcion de elemento

A brief description of the nature of the item in a menu.

item selection procedure

F: procedure de selection de rubrique 

S: procedimiento de seleccion de elemento

A procedure to select an item out of a list of items on a menu output.

A condition where information entry can be done by the user.
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A symbol o f the decomposition meta-language which indicates that a repetitive use of one or more 
information entities is possible.

I/O  device

F: dispositif d ’E /S  

S: dispositivo de E /S

Device for entering or receiving data to or from a system. Can be controlled manually for entering or 
receiving data.

job

F: tache 

S: trabajo

A discrete administrative activity within a telecommunications business which is designated as a part of the 
overall plan for running the business and characterized by man-machine communication.

job area

F: domaine de taches 

S: area de trabajo

A collection of jobs particular to a given functional area, e.g. subscriber line maintenance, trunk line 
maintenance, call routing administration, etc.

key parameter

F: parametre tie  

S: parametro clave

A term used in data base techniques to uniquely identify a data record.

keyed numeral

F: numeral clavier 

S: numeral de teclado

A numeral in a numbering system based on keypad input, represented by the characters 0 (zero), 1, 2, 3, 4,
5, 6, 7, 8, 9, *, # ,  A, B, C, D, optionally preceded by K’ (K apostrophe).

layout option

F: option de presentation

S: option de e structuration (de la presentation)

A combination of form at effectors an d /o r graphic characters used to bound elements of the output in a
clear and readable form.

letter

F: lettre 

S: letra

A character of the character set representing the alphabet, listed in Table 1/Z .3 14, columns 4, 5, 6 and 7 
excluding table positions 5/15 and 7/15.

iteration

F: iteration

S: iteration
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F: groupe de lignes (ligne groupee)

S: grupo de lineas

A line group is a group of lines of a multi line subscriber with some common line characteristics, 
e.g. incoming, outgoing, bothway.

machine

F: machine 

S: maquina

See system. 

man

F: homme 

S: hombre

See user.

man-machine communication

F: communication homme-machine 

S: comunicacidn hombre-mdquina

The interchange of data between user and system.

man-machine interface

F: interface homme-machine 

S: interfaz hombre-mdquina

The set of inputs, outputs, and special actions as well as the man-machine interaction mechanism, including 
diaglogue procedures and the interrelationships identified for these entities in the various functional areas.

man-machine language (MML)

F: langage homme-machine (LHM)

S: lenguaje hombre-mdquina (LHM)

The means of expression used in communication between the user and the system.

man-machine terminal

F: terminal homme-machine 

S: terminal hombre-mdquina

An input/output device, that enables the user and the system  to communicate with each other, e.g., visual 
display terminal, printer.

manual response

F: reponse manuelle 

S: respuesta manual

A user response to a system  invitation that may comprise the actuation of keys on terminals or switch 
frames, replacement of equipment, etc.

line group
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menu

menu identity

F: identite de menu 

S: identidad de menu

An identity unique to a menu so that it can be distinguished from other menus.

menu item

F: rubrique de menu 

S: elemento de menu

A brief description of an item in a menu, optionally accompanied by a selection identity, in order to allow 
a choice to be made by inputting such an identity.

menu-item selection

F: selection en mode menu 

S: seleccion de elemento de menu

The activity of selecting an item using the item selection procedure and the repetition of this activity for 
subsequent menus until ultimately the procedure results in something other than further menu output.

menu output

F: sortie de menu 

S: salida de menu

An output o f a menu, used in information entry procedures.

message waiting indication

F: indication de message en instance 

S: indicacion de mensaje en espera

A means of announcing, within a dialogue procedure, the presence of a high priority output addressed to 
this man-machine terminal.

meta-language

F: metalangage 

S: metalenguaje

Formal means of representation using defined symbols according to specific rules.

methodology (for the specification of the man-machine interface)

F: methodologie (pour la specification de Vinterface homme-machine)

S: metodologia (para la especificacion del interfaz hombre-mdquina)

A five-phase general working procedure that (1) provides for the generation of M M L function semantics 
and (2) provides for the creation of an actual man-machine interface using syntax, dialogue procedures, and 
M M L function semantics.

F: menu

S: menu

A list of items, from which a selection can be made by the user.
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MML

F: L H M  

S: LH M  

See man-machine language.

MML function

F: fonction LH M  

S: funcidn LH M

See class A function.

MML function decomposition

F: subdivision de fonction LH M  

S: descomposicion de funcidn LH M

The division of a function into its constituent parts.

MML function semantics

F: semantique de fonction LH M  

S: semantica de funcidn LH M

Semantics peculiar to one or more M M L functions within the functional areas (or sub-areas) that were 
generated by the application of the methodoly for the specification of the man-machine interface. It is based upon 
actions, objets, information entities and their interrelationships.

MML syntax and dialogue procedures meta-language

F: syntaxe et metalangage de procedure de dialogue L H M  

S: metalenguaje de sintaxis y  de procedimiento de dialogo del L H M

A graphical meta-language for representing MML input and output syntax as well as dialogue procedures.

monologue output

F: sortie de monologue 

S: salida de monologo

Output from the system which occurs outside a dialogue.

multi-line (subscriber line)

F: multiligne (ligne d ’abonne)

S: linea de abonado multilinea

A line between a public exchange and a P(A)BX or a line between a public exchange and a subscriber set 
belonging to a subscriber line group.

Named-defined parameter

F: parametre defini par nom 

S: parametro definido por el nombre

A parameter which is identified by its parameter name.

network

F: reseau 

S: red

All the exchanges which are relevant from the service standpoint operated by an Administration in a 
country.
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network element

F: element de reseau 

S: elemento de red

Telecommunication equipment which may perform signalling, switching and transmission functions.

network group

F: groupe de reseaux 

S: grupo de redes

A group of telecommunication networks relevant to the service standpoint (e.g. different operating 
companies offering the same service in the same country).

network management action

F: action de gestion du reseau 

S: accion de gestion de red

The activity performed, not necessarily in the network elements, to regulate traffic flow.

network management centre

F: centre de gestion du reseau 

S: centro de gestion de red

A centre where network management functions are performed (e.g., 0 and M centre, switching centre).

network management control

F: commande de gestion du reseau 

S: control de gestidn de red

The capabilities in network elements to regulate traffic flow and network operation in order to insure the 
maximum utilization of the network capacity in all situations of traffic overload and network element failure.

network management data

F: donnees de gestion du reseau 

S: datos de gestion de red

The set of information necessary to monitor, detect and identify a network problem.

network management indicator

F: indicateur de gestion du reseau 

S: indicador de gestidn de red

Logical result of the comparison of Network Management Parameters and thresholds comparison.

network management information

F: information de gestion du reseau 

S: informacidn de gestidn de red

The set of information produced in the network management centre describing the network status and 
performance, the abnormal conditions detected, the problems identity and the active network management controls.

network management object

F: objet de gestion du reseau 

S: objeto de gestidn de red

A set of network elements under control of network management functions an d /o r subject to measurement 
for network purposes.
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network management parameters

F: parametres de gestion du reseau 

S: parametros de gestidn de red

Information produced in the network management centre to be used for the production of Abnormal 
Condition Report and for display on alerting devices.

network management system

F: systeme de gestion du reseau 

S: sistema de gestion de red

A system which performs network management functions.

network problem identity

F: identite de probleme du reseau 

S: identidad de problema de red

Information produced in the network management centre to indicate the type of problem detected and the 
portion of the network an d /o r services affected.

network raw data

F: donnees brutes de reseau 

S: datos de red en bruto (sin procesar)

Network information provided by network elements and used for the production of Network Management 
Parameters and for display on alerting devices.

network reference data

F: donnees de reference du reseau 

S: datos de referenda de la red

Inform ation on the network elements and structure (e.g., circuit groups, number of circuits in a circuit 
group, routing information, type and quantity of switching system components).

non-decimal numeral

F: numeral non decimal 

S: numeral no decimal

A numeral in a numbering system  other than decimal.

non-terminal symbol

F: symbole non terminal 

S: simbolo no terminal

Representation, within a syntax diagram, of another syntax diagram by name. It is an abbreviated symbol 
for a more complex construct.

numbering system

F: systeme de numeration 

S: sistema de numeracion

Any notation for the representation of numbers.

numeral

F: numeral 

S: numeral

A discrete representation of a number within a numbering system.
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An information entity, usually the system  part towards which the action o f a function  is directed.

octal numeral

F: numeral octal 

S : numeral octal

A  numeral in the octal (base 8) numbering system, represented by the characters 0 (zero), 2, 3, 4, 5, 6, 7, 
optionally preceded by O’ (letter O apostrophe).

on-line documentation

F: documentation en ligne 

S: documentacion en linea

A comprenhensive body of information provided a user on-line about a given subject related to a function.

on-line help

F: assistance en ligne 

S: ayuda en linea

See solicited guidance.

on-line training

F: formation en ligne 

S: adiestramiento en llnea

A comprenhensive body of information provided a user on-line to supplement or replace other training 
methods such as classroom instruction, training manuals or video courses.

operation and maintenance system

F: systeme d ’exploitation et de maintenance 

S: sistema de operacion y  mantenimiento

A system which supports administration personnel in performing operation and maintenance jobs related 
to SPC systems.

operational procedure

F: procedure d ’exploitation 

S: procedimiento operacional

A process illustrating the interrelationship of user and system in performing an operation, maintenance, 
installation or acceptance testing job.

Operation and Maintenance Centre (OMC)

F: centre d ’exploitation et de maintenance (CEM)

S: centro de operacion y  mantenimiento (COM)

A physical location staffed by administration personnel responsible for operation and m aintenance (O&M) 
of SPC systems.

objet

F: objet

S: objeto
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other information

F: autre information 

S: otra informacidn

General information which may accompany the function models and the lists of M M L functions in the 
documents B and C.

output
F: sortie
S: salida; extraer

i) Information that is transferred from the system  to the user, e.g., help output, etc.
ii) An action to transfer specified data from the system  to a man-machine terminal

output field
F: champ de sortie 
S: campo de salida

See inaccessible field.

output outside dialogue
F: sortie hors dialogue 
S: salida fuera de dialogo

A spontaneous output indicating a certain event, e.g., an alarm situation, or an output in response to a 
command previously entered in an interactive operating sequence, e.g., a traffic measurement result.

output parameters
F: parametres de sortie 
S: parametros de salida

Data determining output routing and scheduling.

output and input window area
F: sous-fenetre de sortie et d ’entree 
S: zona de ventana de salida y  de entrada

These two window areas should support scrolling and should be user controllable in size. The input window 
area should be used for direct information entry. Response to the direct information entry as well as output outside 
dialogue should appear in the output window area. Input acknowledgements may also appear directly following 
the command in the input window area. The scrolling should occur in two window areas separately, or both window 
areas may be combined into one window area.

parameter
F: parametre 
S: parametro

D ata which identifies and contains pieces of information necessary to execute a command.

parameter argument
F: argument de parametre 
S: argumento de parametro

The smallest portion of a parameter value which specifies an appropriate object or value. It can be a simple 
or a compound structure and may be used singularly or as part o f a group.

parameter block
F: bloc de parametres 
S: bloque de parametros

See block o f  parameters.
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A procedure used to input a block o f  parameters.

parameter block request indication

F: indication de demande de bloc de parametres 

S: indicacion de peticion de bloque de parametros

An indication from the system  to the user to proceed with input o f parameters.

parameter identity

F: identite de parametre 

S: identidad de parametro

The parameter label and optional parameter position identifying a parameter in a form.

parameter label

F: etiquette de parametre 

S: etiqueta de parametro

A text string used in form s  to identify a parameter.

parameter name

F: nom de parametre 

S: nombre de parametro

An identifier which indicates unambiguously the meaning and structure of the subsequent parameter value.

parameter position

F: position de parametre 

S: posicion de parametro

The sequence number of a parameter in a block o f  parameters or in a form.

parameter value

F: valeur de parametre 

S: valor de parametro

The part of a parameter that contains the information required to specify any appropriate object(s) or 
value(s). It consists of one or a group of parameter arguments.

parameter value input field

F: champ d'entree de valeur de parametre 

S: campo de entrada de valor de parametro

An accessible fie ld  that is normally empty or filled in by the system and should be filled in or overwritten 
by the user.

parameter block entry sequence

F: sequence d ’introduction d ’un bloc de parametres

S: secuencia de introduccion de bloque de parametros
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periodicity pattern

F: schema de periodicite 

S: esquema de periodicidad

A pattern which indicates which days are recording (or results output) days and which are not. The start 
day positions this time span. Once activated, the execution o f the measurements (or of the results output) is 
performed according to this pattern, until disabled by a deactivation command.

phase

F: phase 

S: fase

One of five steps of the general working produce that forms the methodology for the specification of a 
man-machine interface.

position-defined parameter

F: parametre defini par position 

S: parametro definido por la posicion

A parameter whose nature is identified by its position in the parameter block of a command.

procedure body

F: corps de procedure 

S: cuerpo de procedimiento

That part o f a dialogue procedure where commands can be entered and new physical areas can be 
addressed, dependent on the authority of the user.

procedure description

F: description de procedure 

S: descripcion de procedimiento

A method of representing an operational procedure.

procedure epilogue

F: epilogue de procedure 

S: epilogo de procedimiento

The procedure used to terminate the dialogue procedure. It consists o f an action by the user to deactivate 
the dialogue a n d /o r an output from the system to indicate the end o f  dialogue.

procedure prologue

F: prologue de procedure 

S: prologo de procedimiento

A set of actions to activate the man-machine terminal, to call the system and to identify the user.

password

F: mot de passe

S: contraseha

A character string used for identification and authorization of a user.
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prompting

promption output

F: sortie de proposition 

S: salida de sugerencia

An output from the system  providing guidance on the next input requirement.

ready indication

F: indication «pret»

S: indicacion de preparado

An output element used in a dialogue procedure to indicate that the direction of the dialogue has changed 
and that the system is ready to receive a command or a destination identifier. It is also used as the identification 
invitation.

ready indicator

F: indicateur «pret»

S: indicador de preparado

An indicator used in the ready indication to indicate that the system  is ready to receive information.

recording

F: enregistrement 

S: registro

Performance of the operations implied by the measurement entities in order to collect the required data.

recording day

F: jour d'enregistrement 

S: dia de registro

Day when a recording is performed. Several recording periods are allowed within a recording day. No 
overlap of recording periods is allowed for the same measurement. Each recording period can have a different 
length.

recording period

F: periode d ’enregistrement 

S: periodo de registro

A period of recording during a recording day.

F: proposition

S: sugerencia

A method used by the system  to request input from the user in a dialogue procedure.
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F: sortie de rejet 

S: salida de rechazo

An output message indicating that an input to the system is valid and will not be acted upon, and 
corrections cannot be applied.

relational operator

F: operateur de relation 

S: operador relacional

An operator (see Table 2/Z.314) in a selection argument. Used in data base queries.

remove

F: retirer 

S: retirar

An action to request the system  to take specified equipment units out of service; the system still retains 
knowledge of the units so that they may be returned to service by the restore action.

request

F: demande 

S: peticidn

A manual action used to activate a man-machine terminal and the system.

request output

F: sortie de demande 

S: salida de peticidn

A type of response output requesting further input action from the user, e.g., correction of an erroneous 
parameter, or supplying further information.

response output

F: sortie de reponse 

S: salida de respuesta

An output message in the dialogue procedure which gives information about the state of an input. The 
output can beany one of the following types: acceptance output, rejection output and request output.

restore

F: retablir 

S: restablecer

An action to return specified equipment units to service; opposite of remove.

rejection output
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results accumulutation period

F: periode d ’accumulation des resultats 

S: periodo de acumulacion de resultados

Time interval within a recording period during which the required measurement entities are processed and 
at the end of which results are stored for immediate or later output.

results output routing

F: acheminement de la sortie des resultats 

S: encaminamiento de salida de resultados

Data defining the media to which results output is to be directed.

results output schedule

F: calendrier de sortie de resultats 

S: calendario de salida de resultados

Data specifying a set of days (or a periodicity pattern) and of times during these days when the output of 
the results is to be made.

route

F: acheminement 

S: encaminar

An action to instruct the system that any subsequent output of a certain type should be routed to specified
media.

route

F: route 

S: ruta

Collection of circuit sub-groups between two exchanges that are equivalent for routing purposes. The term 
route in Recommendation Z.335 is equivalent to the concept of “ Circuit Group” as used in Recommenda
tion Z.337 and in E-Series Recommendations.

route group

F: groupe de voies (d ’acheminement)

S: grupo de rutas

The set o f all the possible routes on which a call may be forwarded to the appropriate destination.

scrolling

F: defilement 

S: desplazamiento vertical

The ability to display the part of the data not currently visible in the window area.

selection

F: selection 

S: seleccion

A symbol of the decomposition meta-language which indicates that the choice among several information 
entities is possible.
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F: argument de selection 

S: argumento de seleccidn

An argument comprising one or more conditions. Used in data base queries.

selection identity

F: identite de selection 

S: identidad de seleccidn

An identity unique to a menu item so that it can be distinguished from other menu items within the same
menu.

semantics

F: semantique 

S: semantica

The rules and conventions governing the interpretation and assignment of meaning to constructions in a 
language.

separator

F: separateur 

S: separador

A character used to delimit syntax elements.

sequence

F: sequence 

S: secuencia

A symbol of the decomposition meta-language which indicates a left-to-right ordering of information entities.

session

F: session 

S: sesidn

See dialogue procedure.

session status

F: etat de session 

S: estado de sesidn

Information reflecting the current status of the session in terms of user identity, destination identity, etc. 

set

F: positionnement 

S: poner

An action to place equipment units in a specified state (number of possible states greater than 2); possible 
states include in service and out o f service.

selection argument
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F: ligne individuelle (ligne d ’abonne)

S: linea de abonado unilinea; linea individual

A line between a public exchange and a subscriber set.

simple parameter argument

F: argument de parametre simple 

S: argumento de parametro simple

A parameter argument made up of only one information unit.

sollicited guidance

F: guidage sollicite 

S: orientacion solicitada

System’s capability to provide a user with information on how to use the system while using it. 

sort

F: trier 

S: clasijicar

An action to rearrange the order of a data set according to specified (or default) criteria; the contents of 
the original set is not affected by this action, only its order.

source identifier

F: identificateur d ’origine 

S: identificador de origen

One or more information units indicating the physical area where an output was generated.

SPC system

F: systeme SPC  

S: sistema CPA

See stored program controlled (SPC) system.

special keys and directives information window area

F: sous-fenetre d ’information sur les touches speciales et les directives 

S: zona de ventana de informacidn sobre teclas especiales y  directrices

This window area should display function key labels and specifies about the use of directives.

Specification and Description Language (SDL)

F: langage de description et de specification (LDS)

S: lenguaje de especificacion y  descripcion

The specification and description language specified in the Z. 100-series Recommendations.

single line (subscriber line)
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F: menu spontane 

S: menu espontaneo

A menu that is automatically given at the start of an information entry.

spontaneous output

F: sortie spontanee 

S: salida espontanea

An output generated by internal events of the system, e.g., an alarm.

start date

F: date de debut 

S: fecha de comienzo

Start day for the measurement execution.

start time

F: heure de debut 

S: hora de comienzo

Time for beginning the recording period in a recording day.

status window area

F: sous-fenetre d ’etat 

S: zona de ventana de estado

This window area should contain alarm indicators of the system being controlled, trouble reporting 
information from connected equipment, and message waiting indicators.

stop date

F: date de fin  

S: fecha de terminacion

Stop day for the mesurement execution.

stop time

F: heure de fin  

S: hora de terminacion

Time for terminating a recording period in a recording day.

stored program controlled (SPC) system

F: systeme de commande par programme enregistre (SPC)

S: sistema de control por programa almacenado (CPA)

A system (this includes switching systems) that provides telecommunication services.

spontaneous menu
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subdivision

F: subdivision 

S: subdivision

A symbolic means in the decomposition meta-language of indicating the division of an entity into its 
constituent parts.

subscriber line group

F: groupe de lignes d ’abonne 

S: grupo de lineas de abonado

A group o f  line groups which are recognized and managed by a public exchange as a logical group.

supplementary information

F: information supp lem en ta l 

S: informacidn adicional

Information presenting an explanation to the user if required so as to ease the input of the parameter value.

symbol

F: symbole 

S: simbolo

A conventional representation of a concept or a representation of a concept upon which agreement has 
been reached.

symbolic name

F: nom symbolique 

S: nombre simbdlico

A character string used for the representation of an entity.

syntax

F: syntaxe 

S: sintaxis

The rules for the formation of permissible constructions (e.g., character strings) in a language, without 
regard to meaning.

syntax diagram

F: diagramme de syntaxe 

S: diagrama sintactico

A representation either of the syntactic structure of the construct or of a portion of the dialogue procedure.

system

F: systeme 

S: sistema

Computer-based equipment and the applications used in telecommunications to provide service to the 
subscriber or to support administration personnel in their jobs.

system information

F: information du systeme 

S: informacidn del sistema

Information related to the status of the system. It may contain items such as: system status indicators, 
alarm indicators, and a message waiting indicator.
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terminal

F: terminal 

S: terminal

Abbreviation for man-machine terminal.

terminal symbol

F: symbole terminal 

S: simbolo terminal

A symbol containing a character or string of characters which actually appear in the input or output.

terminology harmonization

F: harmonisation de la terminologie 

S: armonizacidn de la terminologia

Standardization o f the terminlogy to be used in the generation of M M L function semantics.

text block

F: bloc de texte 

S: bloque de texto

Any combination of clarifying texts, named-defined parameters an d /o r tables which gives output informa
tion wherever it is needed or requested.

text string

F: chaine de texte 

S: cadena de texto

A character string (excluding ” (quotation mark) and correction characters) not interpreted within the 
man-machine language but stored in the system for later output in its original form.

tool

F: outil 

S: instrumento

A means by which the task of one or more phases o f the methodology for the specification of the 
man-machine interface may be accomplished.

user

F: usager 

S: usuario

The human being in man-machine communication.

user guidance

F: guidage de Vusager 

S: orientacion del usuario

Informacion displayed by the system to help the user to perform the task.

table

F: tableau

S: cuadro; talla

An ordered presentation of interrelated information.
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variable text

F: texte variable 

S: texto variable

A string of information units which contains information unique to the event caused the output.

video attributes

F: attributs video 

S: atributos video

Attributes to distinguish certain im portant information (e.g., a title, a message, a chosen item) in order to 
attract the attention of the user. They work on the characters o f the information shown within an entire window, a 
part of a window area, an entire fie ld  or within a part of a field.

visible display

F: zone visible 

S: zona visible

The entire physical screen of a visual display terminal.

window

F: fenetre 

S: ventana

A window is a collection of one or more window areas. Collection depends on the application. A window is 
dedicated to an application.

window area

F: sous-fenetre 

S: zona de ventana

A window area is a named part of a window (sometimes the entire window) that is dedicated for a specific 
purpose depending upon the application.

work window area

F: sous-fenetre de travail 

S: zona de ventana de trabajo

This window area should be used for information entry through form  filling  and information entry through 
menu-item selection. The window area may also be used as a graphic display and screen editor area, and should 
support scrolling.

ANNEX A 

(to Recommendation Z.341)

Classification of terms

A.l Introduction

This annex classifies the MMI terms according to the following classification scheme.

The purpose of this classification is to partition MMI terms into conceivable collections:
a) to users of the MMI Recommendations;
b) to those who can benefit from the knowledge of MMI terms, such as programmers; and
c) to developers of the MMI Recommendations, for the identification o f new work items, the organiza

tion of future work and new Recommendations.
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The classes are intended to aid the identification and delimitation of the scope of the terms and therefore 
enhance the readability of the Recommendations and specifications. For example, an MMI designer who wants to 
document the terms to be used at the MMI can use this classification to organize the MMI documentation. The 
following defines MMI terms and describes their use.

This classification scheme is inspired by the conceptual scheme work [1] within ISO. The application area 
and scope are, however, different.

A.2 Overview

The totality of MMI terms is divided into classes shown in Figure A-1/Z.341. The classes can form a 
hierarchical structure. If  a term is applicable to more than one class, it may appear in the most general class.

The classes can very well be divided into subclasses.

1) A p p l ic a t io n - in d e p e n d e n t  te rm s

a) Primit ives

b) M e ta te rm s

c) S y s te m  spec i f i ca t ion  t e rm s

d)  MMI m a n ip u la t i o n  a n d  p re s e n ta t i o n  t e rm s  

d 1) MMI m a n ip u la t i o n  t e r m s

6 2 )  MMI p re s e n ta t i o n  t e rm s

2) A p p l ic a t io n -d e p e n d e n t  te rm s

e) MMI te r m s  fo r  o p e r a t io n s  a n d  m a in t e n a n c e  
e 1 ) C o m p u te r  e q u i p m e n t  an d  c o m p u t e r  so f tw a re

e2) T e l e c o m m u n ic a t io n  n e t w o r k s  a n d  services

f) MMI te r m s  f o r  th e  use o f  t e le c o m m u n ic a t io n s  
n e tw o r k s  a n d  services

g) O th e r  a p p l ic a t i o n - d e p e n d e n t  t e rm s

T1000680-87

FIGURE A-1/Z.341 

Classification scheme

A.3 Classes and their usage

The following text defines different classes, explains their usage and gives examples of their contents. 
Terms are classified as application- independent and application-dependent terms. These classes are classified into 
subclasses.

262 Fascicle X.7 — Rec. Z.341



1) Application-independent terms

Terms which can be common for all MMI applications:

a) Primitives

Terms which cannot be further defined but are used to define other terms.

Users: Everyone, in particular, language designers. End users can read system documenta
tion which applies these terms.

Examples: Predicates, logical connectors, quantifiers, terms, etc.

b) Metaterms

General terms which are not restricted to the classes listed below.

This class includes common terms from mathematics and logic as well as general terms such as
time and space.

Users: Everyone, in particular, language designers. End users can read system documenta
tion which applies these terms.

Examples: Arithmetics, algebra, etc.
Space, time, terminology, phenomenon, etc.

c) System specification terms

Terms restricted to one system description language, often aimed at one application area.

Users: Everyone, in particular, applications system designers including M M I designers. End
users can read system documentation which applies these terms.

Example: Block channel, signal, etc. n basic SDL.
Flow line, non-terminal input symbol, etc., in the M ML metalanguage.
Entity, relationship, domain, cardinality, etc., in the Entity-relationship approach.

d) Application-independent MMI m anipulation and presentation terms.

Terms needed to manipulate all MMI terms and to present terms common for all MMI 
applications.

d l)  MMI m anipulation terms

Terms which can be used to manipulate other terms.

Users: Everyone who applies a man-machine interface, both end users and system devel
opers.

Examples: Next page, delete window, etc.
Retrieve (from database to screen), insert (from screen to database).

d2) MMI presentation terms

Terms which are needed to present other terms.

Presentation terms are intended to present other terms.

Users: Everyone who observes a man-machine interface, both end users and system devel
opers.

Examples: Window, window area, field, pixel, etc.
Common field, work window area, etc.

2) Application-dependent terms

Terms which are not common for all MMI applications.

e) MMI terms for operations and maintenance 

e l) computer equipment and computer software

Terms used for the management of softward and equipment through their whole life cycle.

Users: Everyone who explicitly accesses, installs or supports computer resources, or adminis
ters their availability including access administration.

Examples: Machine, terminal, program, program statement database, etc.
Logon, backup, suspend, etc.

Fascicle X.7 — Rec. Z.341 263



e2) telecommunications networks and services*
Terms for the Administrations’ manipulation and presentation o f telecommunications networks 
and services.
Users: Everyone in the Administrations who administers telecommunications networks or

services.
Examples: Subscriber, multiplex group, traffic intensity, installation plan, subscriber equip

ment, etc.
Subscriber identity, circuit identity, etc.
Insertion of routing data, etc.

f) MMI terms for the use of telecommunications networks and services
Terms which are specific for the subscribers’ manipulation and presentation of telecommunica
tions networks and services.
Users: Everyone who applies telecommunications networks or services.
Examples: Dial up, send Teletex, electronic envelope, etc.

g) Other application-dependent terms
Any application-dependent term which is not listed above.
Users: Everyone who applies MMIs for manipulating or presenting data concerned with the

actual topics.
Examples: Employee number, salary information, etc.

A.4 Classification o f  terms

1) Application-independent terms

b) application metaterms 

application 

arithmetic delimiter 

arithmetic operator 

arithmetic expression 

binary numeral 

decimal numeral 

digit

graphic characters 

hexadecimal numeral 

keyed numeral 

letter

non-decimal numeral

numbering system

numeral

octal numeral

semantics

symbol

syntax

c) System specification terms 

annotation 

annotation symbol 

Bachus Naur Form (BNF) 

character set 

component

composit part 

connectivity rules
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connector

decomposition meta-language

default option

documents A through G

drawing convention

flowline

general option

guidelines

information entity

information structure (diagram)

information structure meta-language

iteration

meta-language

methodology (for the specification of the man-machine interface) 

MML function decomposition 

MML function semantics

MML syntax and dialogue procedures meta-language

non-terminal symbol

object

other information 

phase

procedure description 

selection 

separator 

sequence

Specification and Description Language (SDL) 

subdivision 

syntax diagram 

terminal symbol 

terminology harmonization

d) Application-independent MMI manipulation and presentation terms 

CCITT MML

man-machine communication 

man-machine interface 

man-machine language (MML)

MML

d l) MMI manipulation terms 

action

action modifier

activate

browse

change

command

command code

command entry sequence

continuation character

control character
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control functions 

control key 

correction character 

create

cursor control functions

deactivate

delete

dialogue

dialogue element 

dialogue procedure 

direct information entry 

directive 

edit

error correction 

escape indication 

execution character 

filter

form filling 

format effector 

function 

function key 

indicator 

information entry

information entry through form filling

information entry through menu-item selection

inhibit

initialize

input

interactive

interactive operating sequence 

interface control functions 

interrogate

item selection procedure 

manual response 

menu-item selection 

MML function 

operational procedure 

output

parameter block entry sequence

procedure body

procedure epilogue

procedure prologue

scrolling

session

sort
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d2) MMI presentation terms 

acceptance input 

acceptance output 

accessible field

additional header information 

additional information 

block of parameters 

border area 

clarifying text 

command reference 

command sequence number 

comment

compound param eter argument

concealment

cursor

data set

default value

delimiter

display area

end of dialogue

end of output

end statement

f i e l d

form

form identity 

form output

general information window area

guidance output

header

help output

highlighting

identification invitation

identifier

inaccessible field

information unit

input acknowledgement

input error

input error information 

input field 

input window area 

interaction request output 

inverse video 

item description 

layout option 

menu

menu identity 

menu item
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menu output

message waiting indication 

monologue output 
name-defined parameter 

on-line documentation 

on-line help 

on-line training 

output and input window area 

output field

output outside dialogue 
parameter

parameter argument 

parameter block

parameter block request indication

parameter identity

parameter name

parameter position

parameter value

parameter value input field

password

position-defined parameter 

prompting 

prompting output 

ready indication 
ready indicator 

rejection output 

request output 

response output 

selection identity 

session status

simple parameter argument 
solicited guidance

special keys and directives inform ation window area

spontaneous menu

spontaneous output

status window area

supplementary information

symbolic name

table

text block 

text string 

user guidance 

variable text 

video attributes 

visible display 
window 

window area 

work window area
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2) Application-Dependent Terms

e) MMI terms for operations and maintenance 
el) Computer equipment and computer software

block mode transmission 
character mode transmission 
destination identifier 

destination prologue 

graphic terminals 

I /O  device

man-machine terminal

remove

request

restore

route

route
set
source identifier

terminal

tool
e2) Telecommunication networks 

administrative system 

alarm statement 

allow
auxiliary system 

class A function 
class B function 

class C function 

exchange

functional area (or sub-area)

function model

job
job area 
machine
operation and maintenance system 
Operation and Maintenance Centre (OMC)
SPC system
Stored Program Control (SPC) system 

system
system information

f) MMI terms for the use of telecommunications networks and services
g) Other application-dependent terms 

man

user
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