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REMARK
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CCITT NOTE

In this Fascicle, the expression “Administration” is used for shortness to indicate both a telecommunication 
Administration and a recognized private operating agency.
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PART I

Recommendations Z.101 to Z.104

FUNCTIONAL SPECIFICATION AND 
DESCRIPTION LANGUAGE (SDL)





Recommendation Z.101

1. GENERAL EXPLANATION OF THE SPECIFICATION AND 
DESCRIPTION LANGUAGE (SDL)

This Recommendation deals with the presentation of the functional specification and of the description of 
the internal logic processes in stored-programme control (SPC) switching systems.

1.1 Introduction

1.1.1 Methods o f  presentation

The methods of presentation of functional specifications and of descriptions of internal logic processes in 
SPC switching systems can be subdivided into the following categories:

— narrative methods (natural language and numerical information supported by drawings and lists, etc.);

— formalized presentation methods.

The narrative methods, which can be used to a large extent for both specifications and descriptions of SPC 
switching systems, need no standardization by the CCITT.

Considering the formalized methods of presentation, the subject of this Recommendation is a graphical 
method SD L/G R , based on state transition diagrams, using the symbols and rules of the Functional Specification 
and Description Language (SDL) described below. (It may be noted that some processes of an SPC switching 
system may require specifications an d /o r descriptions by methods other than in this Recommendation.) There is 
also a programme-like form of the SDL (SD L/PR) under study.

1.1.2 General objective

The objective of the SDL is to provide a standardized method of presentation:

— that is easy to learn, to use and to interpret in relation to the needs of operation organizations;

— that provides unambiguous specifications an d /o r descriptions for tendering and ordering;

— that provides the capability of meaningful comparisons between competitive types of SPC switching 
systems;

— that is open-ended to be extended to cover new developments.

1.1.3 Area o f  application

The main area of application covers all types of SPC switching systems. Within these systems the following 
functions are included amongst others:

— call processing (e.g. call handling, routing, signalling, metering, etc);

— maintenance and fault treatment (e.g. alarms, automatic fault clearing, configuration control, routine 
tests, etc.);

— system control (e.g. overload control, modification and extension procedures, etc.).

SDL is also applicable to a wider range of systems.

1.2 Framework

1.2.1 Basic definitions

a) To clarify the meaning of terms used in the SDL, a number of definitions are given below.

b) Some of the terms defined below have been in use in other fields and will have connotations related to 
those fields. Care should therefore be exercised by those concerned with the SDL that their use and understanding 
of such terms is in accord with the definitions contained in this section.

Fascicle VI.7 — Rec. Z.101 3



1.2.2 Specifications and descriptions

a) The requirements of a system are defined in a specification of that system and the implementation of those
requirements is described in a description of the system.

b) Both specifications and descriptions consist o f two parts: Specifications consist of general parameters
required of the system and the functional specifications (FS) of its required behaviour. Descriptions consist of 
general parameters of the system as implemented and the functional description (FD) of its actual behaviour.

c) The general parameters in both cases relate to such matters as temperature limits, transmission limits,
construction, exchange capacity, grade of service, etc.

1.2.3 Functional specifications and functional descriptions (See Figure 1/Z.101)

The functional specification (FS) of a system is a specification of the total functional requirements of that 
system from all significant points of view.

The functional description (FD) describes the actual behaviour of the implementation of those functional 
requirements in terms of the internal structure and logic processes within the system.

Specification  of th e  requ ired  
behav iour O bject

System

Functional
blocks

D escrip tion  of th e  behaviour 
of th e  im plem entation

CCITT-34022

FS = functional specification  
FD = functional d escrip tion  

FBS = functional b lock specification  
FBD = functional block d escrip tion

Note -  The partitioning of an FS into FBSs for a particular system does not necessarily correspond to the 
partitioning of the FD into FBDs for this same system.

FIGURE 1/Z.101 
Partitioning

1.2.4 Functional block specification and functional block description (See Figure 1/Z.101)

A functional block is an object of manageable size and relevant internal relationship, containing one or 
more processes.

A functional block specification specifies the required behaviour o f the one or more processes within a 
functional block.

A functional block description describes the means by which the required behaviour of processes within a 
functional block is achieved.
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A process performs a logic function that requires a series of inform ation items to proceed, where these 
items become available at different points in time.

The behaviour of a process is specified in a process specification, and is described in a process description, 
in terms of inputs, saves, states, transitions, decisions, tasks and outputs.

1.3 Definition o f  basic concepts fo r  the SD L process

The SDL is based on the following definitions:

1.3.1 Signal

a) A signal is a flow of data conveying information to a process.

b) A signal may be either in hardware or in software form.

c) If  the information flow is from a process in one functional block to a process in another functional block
it is an external signal. If the flow is between processes within the same functional block it is an internal signal.

1.3.2 Input

An input is an incoming signal which is recognized by a process. (It is not to be confused with input as 
applied to normal data processing.)

In accordance with the definition of signals, an input can be internal or external.

1.3.3 State

A state is a condition in which the action of a process is suspended awaiting an input.

1.3.4 Save

A save is the postponement of recognition of a signal when a process is in a state in which recognition of 
that signal does not occur.

1.3.5 Transition

A transition is a sequence of actions which occurs when a process changes from one state to another in 
response to an input.

A process can be either in one of its states or in a transition at any one instant.

1.3.6 Output

An output is an action within a transition which generates a signal which in turn acts as an input elsewhere. 
(It is not to be confused with output as applied to normal data processing.)

In accordance with the definition of signals an output can be either internal or external.

1.3.7 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 paths to continue the transition.

1.3.8 Task

A task is any action within a transition which is neither a decision nor an output.

1.3.9 Process

In the context of SDL, a process is an object that either is in a state awaiting an input, or is in a transition.

1.2.5 Process specification and process description

Fascicle VI.7 -  Rec. Z.101 5



Recommendation Z.102

2. SYMBOLS AND RULES

2.1 General

Each process represented consists of states and the transitions between them. An input causes the process 
to leave a state and travel along a transition, executing tasks, generating output signals and branching on 
decisions until another state is reached. The representations may be linear, with multiple appearances of a single 
state if convenient, or may be of mesh form or any combination of the two.

The concepts of state, input, task, output, decision and save are represented by their respective symbols. 
The appropriate interconnection of such symbols by flow lines represents the logical flow of a process.

2.2 Symbols

The recommended symbols appear in Figure 2/Z.102. Drawing conventions are explained in § 2.8.

S ta te  sym bol CD

Input sym bols

T ask sym bol

Internal

External

I

I

O utput sym bols

Decision sym bol 

Save  sym bol

Internal

External

>

o
C 7

CCITT-34033

FIGURE 2/Z.102 
Recommended symbols

2.3 Sequence rules

Certain rules for the use of the symbols and their interconnections are required to ensure a valid 
representation of a process. For the purpose of these rules, follow  means follow immediately.

2.3.1 A state symbol may only be followed either by input symbols or by input and save symbols.

2.3.2 Each input symbol and each save symbol follow one and only one symbol which must be a state symbol.

2.3.3 Each input symbol is followed by one and only one symbol, which may be any symbol except a save 
symbol or another input symbol.

2.3.4 Each task or output symbol is followed by one and only one symbol, which may be any symbol except an 
input or save symbol.

2.3.5 A decision symbol must be followed by two or more symbols, which may not be input or save symbols.

Fascicle VI.7 -  Rec. Z.102



2.3.6 A save symbol must not be followed by any symbol.

2.4 Flow lines and connectors

Flow line 

C onnector

C onvergence  ^  (for exam ple)

D ivergence |---------- 1— —̂ |------- 1 (for exam ple)

CCITT-34042

2.5 Flow line rules

2.5.1 Every symbol is connected to the symbol it follows by a flow line.

2.5.2 A solid flow line may be broken by a pair of associated connectors, with the flow assumed to be from the
out-connector to its associated in-connector.

2.5.3 Where two or more symbols are followed by a single symbol the flow lines leading to that symbol 
converge. This convergence may appear as one flow line flowing into another or as more than one out-connector 
associated with a single in-connector, or as separate flow lines entering the same symbol.

2.5.4 Where a symbol is followed by two or more other symbols a flow line leading from that symbol may
diverge into two or more flow lines.

2.5.5 Arrow heads are required whenever two flow lines converge and whenever a flow line enters an
out-connector or a state symbol. Arrow heads are prohibited on flow lines entering input symbols.

2.6 Annotations

Signal line --------------

C om m ent  £

CCITT-34050

2.7 Annotation rules

2.1 A Where an output symbol and an associated input symbol represent a signal from one process to another a 
dashed line from one symbol to the other may be included to indicate the association. Signal lines may diverge or 
converge.

2.7.2 Comments may be attached to a single square bracket connected by a dashed line to any symbol or flow 
line.
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2.8 Drawing conventions

2.8.1 All symbols boxes of the same type shall preferably be of the same size within any one diagram.

2.8.2 The preferred orientation of symbols is horizontal as shown in Figure 2/Z.102, and the preferred aspect
ratio of symbols is 2:1.

2.8.3 M irror images of input and output symbols are allowed.

2.8.4 Flow lines are horizontal or vertical and have sharp corners.

2.8.5 Flow lines that cross have no logical relationship.

2.8.6 The text associated with a symbol should be placed within that symbol where practicable.

2.9 SD L template

A template suitable for hand drawing the basic set of SDL symbols is enclosed in the inside back cover of 
this fascicle.

Recommendation Z.103

3.1 General

3.1.1 The use of pictorial elements (PEs) within a state symbol forms an optional part of the SDL.

Such pictorial elements can provide advantages when applied to certain functional specifications and
functional descriptions, resulting in a more compact and less verbal diagram.

3.1.2 With pictorial elements each state is represented by a state symbol containing a state picture and a state
name (normally consisting of a state number and a state title) with the format shown in Figure 3/Z.103.

3. USE OF PICTORIAL ELEMENTS WITHIN STATE SYMBOLS

State number
State title

State
picture

soo'

1.6 h

2 h
■*1 CCITT-34071

FIG U R E 3/Z.103

Recommended format for a state symbol with pictorial elements
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3.1.3 A basic set of PEs has been standardized for use in the SDL with application to the specification and 
description of telephone call-handling processes, including signal recognition and signalling interworking 
processes. Many of these PEs are capable of being applied in applications of the SDL beyond telephone 
call-handling processes, and their application to other processes in telecommunications systems, where appro
priate, is'encouraged.

3.2 Recommended symbols fo r  pictorial elements

3.2.1 The recommended symbols for the basic set of PE concepts are as follows:

1) F u n c tio n a l b lo ck  
b o u n d a ry

2) Term inal
e q u ip m e n t (a) te le p h o n e  o n -h o o k

te le p h o n e  o f t-h o o k

(b) tru n k

(c) s u b s c r ib e r  line

(d) sw itc h b o a rd

(e) o th e r

3) S w itc h in g  (a) connected
p a th

(b) reserved

[

s

A

□

4) S ig n a ll in g  rec e iv e r

5) S ig n a ll in g  s e n d e r

6) C o m b in e d  s ig n a llin g  s e n d e r  
a n d  rec e iv e r

7) T im er s u p e rv is in g  o f 
a p r o c e s s

8 ) C h a rg in g  in p ro g re s s

9 ) S u b s c r ib e r  o f te rm in a l 
c a te g o ry

1 0) U n c e r ta in ty  sy m b o l

11) S w itc h in g  m o d u le

1 2) C o n tro l e le m e n t

c
a

©
o

i
*

c
CCITT-34100

Note -  Examples of the use of these PEs can be found in Annex A.

3.2.2 The choice of symbols for PEs has been based upon the considerations and general selection criteria 
presented in Annex B, which should be consulted before developing additional PE symbols for wider applications 
of the SDL.

3.2.3 The recommended proportions of the PE symbols are shown in Annex C.

3.2.4 A template suitable for hand drawing the basic set of SDL symbols is enclosed in the inside back cover of 
this fascicle.

3.3 Range o f  applications

3.3.1 The total processing involved when going from one state to the following state is that required to effect the
changes in the state pictures, together with the processing indicated in any decisions, outputs or tasks appearing in
the transition between the states. For example, the total processing specified in the transition shown in
Figure 4/Z.103, using state pictures, and implicit processing actions, is equivalent to the total processing specified 
in the transition shown in Figure 5/Z.103, where all processing actions are explicitly shown in the transition. A 
combination of state pictures and explicit transition elements is also valid.
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3.3.2 When used in functional specification, the PEs appearing in state pictures as well as the text appearing in 
transition elements (tasks, decisions and outputs) should be chosen carefully so as to avoid prejudicing the system 
realization. In particular the PEs should represent functions rather than system-dependent components.

One of the general objectives of the SDL is that it should be open-ended, to be extended to cover new 
developments (Recommendation Z.101, § 1.1.2). The set of PEs that can be used effectively in the SDL is expected 
to grow, as the SDL is applied to a wider range of processes in telecommunications systems.

Note -  hB is equivalent to B off-hook in 
Figure 5/Z.103.

FIGURE 4/Z.103
Example of a transition between 

two states, where all processing actions 
are implied by the differences in 

the state pictures

^  R in g in g  ^

I B
o ff-h o o k

<
<
<

S to p
ring

s ig n a l

S to p
ring
to n e

S to p  T 4

C o n n e c t 
p a th  A-B

S ta r t
m e te r in g

A >
^ C o n v e r s a t io n ^

CCITT-34090

FIGURE 5/Z.103
Example of a transition between 
two states, where all processing 

actions are explicitly shown 
in the transition
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ANNEX A 
(to Recommendation Z.103)

Examples of the use of the basic set of pictorial elements

No. Pictorial e lem ent Com m ent Exam ples

Functional block (FB) boundary To d is t in g u is h  e le m e n ts  in s id e  a n d  o u ts id e  
th e  FB b o u n d a ry . O nly  th e  s ta te s  o f  e le 
m e n ts  w ith in  th e  b o u n d a ry  c an  b e  c h a n g e d  
d ire c tly  by  th is  p ro c e s s .

1.1 A h a n d s e t  o u ts id e  th e  FB b o u n d a ry  c o n n e c te d  to  a  d ig it  r e c e i 
v e r in s id e  t h e  FB b o u n d a ry

e x te r io r  in te rio r
i

1 .2  A t ru n k  o u ts id e  t h e  FB b o u n d a ry  c o n n e c te d  via a tw o - s ta g e  
s w i tc h in g  u n it to  a s w i tc h b o a rd  o u ts id e  t h e  FB b o u n d a ry

A B

Term inal equ ipm ent It c a n  b e  u se fu l to  sh o w te rm in a l  e q u ip m e n t 
(e.g . t e le p h o n e  s e t  a n d  s w itc h b o a rd  e q u ip 
m en t)  o u ts id e  th e  FB b o u n d a ry , to  im p ro v e  
u n d e rs ta n d in g  o f th e  p ro c e s s in g  w ork.

a) T e le p h o n e  se t

o n -h o o k

o ff-h o o k

b) T runk

£

£

2.1
A o n -h o o k

2.2
B o ff-h o o k

2 .3  In co m in g  d e c a d ic  t ru n k  ju n c to r  (from  a s p a c e  d iv is io n  s w i tc h 
ing  e x c h a n g e )

In co m in g
d e c a d ic

2 .4  O u tg o in g  s u b s c r ib e r  lin e  to  a  p a rty  line

c) S u b s c r ib e r  line  [ex c e p t a)]

d) S w itc h b o a rd

e) O th e r

□
2 .5  PBX s w itc h b o a rd

2 .6  M o d em

C C IT T -2 0 8 8 0
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Pictorial e lem ent C om m ent E xam ples

S w itch ing  path

a) c o n n e c te d

b) rese rv ed

To s h o w  c o n n e c tiv ity  b e tw e e n  te rm in a l 
e q u ip m e n t  a n d /o r  s ig n a llin g  d e v ic e s  
in vo lved  in th e  p ro c e s s .

3.1  S u b s c r ib e r  line  c o n n e c te d  to  a  d ia l-p u ls e  d ig it  rece iv er a n d  a 
m o d e m  w ith  a re se rv e d  p a th  to  a ce n tra l p ro c e s s in g  un it 
(CPU)

S ignalling receiver To sp e c ify  a s ig n a l re c e p tio n  p ro c e s s , an d  
to  in d ic a te  t h e  n a tu re  o f  th e  s ig n a ls  rec e iv 
ed , e sp e c ia lly  th o s e  c ro s s in g  th e fu n c tio n a l  
b lo ck  b o u n d a ry .

4 .1  M u lti- f re q u e n c y  c o d e  s ig n a llin g  rece iv er

- 4 MFC

4 .2  M F C /d e c ad ic  s ig n a llin g  rece iv er

-4 M FC/DEC

Signalling sender To sp e c ify  a s ig n a l s e n d in g  p ro c e s s , a n d  to  
in d ic a te  th e  nature o f th e  s ig n a ls  s e n t, 
e sp e c ia lly  th o s e  req u ired  to  c ro s s  t h e f u n c 
t io n a l b lo ck  b o u n d ary .

5.1 D e c a d ic  s ig n a llin g  s e n d e r  w ith  a b a c k w a rd  s ig n a l "B 2 "  b e in g  
s e n t

D ecad ic
"B2"

Com bined s ignalling sender 
a nd  receiver

£

T h is  c o n v e n ie n tly  c o m b in e s  th e  fu n c tio n s  
o f  a s ig n a llin g  s e n d e r  a n d  s ig n a llin g  re c e i
ver.

6.1 MFC s e n d e r - re c e iv e r

-Q
Tim er supervising  
a process

o
T im ers  a ffe c t  th e  s u b s e q u e n t  b e h a v io u r  of 
th e  p ro c e s s .

7.1 T im er t 3 is ru n n in g

Note  The re la ted  input sym bol in d ica tin g  
tim eo u t expiry, m ay be sh o w n  a s  t{.

7 .2  G en eric  t im e r  t s is ru n n in g
©

o
w h e re  s  = 1, 2,’ . . .  n d e fin e  d iffe re n t s e rv ic e  to n e s .

C C IT T -2 0 8 9 0
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No. Pictorial e lem ent C om m ent Exam ples

Charging in progress (and w hich  
custom er is being charged)

T h e  c h a rg in g  p o licy  is s ig n if ic a n t  to  th e  
A d m in is tra tio n , t h e  m a n u fa c tu re r  a n d  th e  
c u s to m e r .

8.1 S u b s c r ib e r  A is c u rre n tly  b e in g  c h a rg e d

D
Subscriber or te rm in a l category  
(and iden tity  inform ation)

C h a n g e s  in th e  s u b s c r ib e r  o r  te rm in a l c a te 
gory , fo r  e a c h  p a rty  in a m u lti-p a rty  call, c an  
a ffe c t  th e  b e h a v io u r  o f th e  p ro c e ss .

9.1 T h e  A p a r ty  h a s  tru n k  a c c e s s  b a rre d

Bar
tru n k

a c c e s s

A
9 .2  T h e  C p a rty  h a s  o r ig in a tin g  c a te g o ry  No. 2

O rig in a tin g  
c a te g o ry  

No. 2

10 . Uncertainty sym bol

*

T h is  s u b s t i tu te s  fo r  d e lib e ra te ly  u n d e fin e d  
in fo rm a tio n  th a t  is sh o w n  u n a m b ig u o u s ly  
in o th e r  s ta t e  p ic tu re s . In c e rta in  c a se s ,  tw o  
o r m o re  s ta te s  m ay  b e  sa fe ly  m e rg e d  in to  
o n e , w ith  a n e t g a in  in th e  in te llig ib ility  of 
th e  d ia g ra m , by  u s in g  th e  u n c e rta in ty  
sy m b o l.

1 0 .1  H a n d s e t  e ith e r  o n -h o o k  o r  o ff-h o o k

1 0 .2  S u b s c r ib e r  c a te g o ry  e ith e r  " b a r  tru n k  a c c e s s "  o r n o t, in th is  
s ta t e  o f  t h e  p ro c e s s

*
T runk
a c c e s s A

1 0 .3  An u n d e f in e d  M FC s ig n a l  is b e in g  s e n t  in t h is  s ta te

MFC

*

C C IT T -2 0 9 0 0
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No. Pictorial e lem ent C om m ent Exam ples

1 1 . S w itch ing  m odule T o s h o w  w h a t sw itc h in g  m o d u le s  a re  
involved  in th e  p ro c e s s .

Note -  T h e  h o r iz o n ta l line  is th e  p icto ria l 
e le m e n t fo r  a s w itc h in g  p a th , w h ich  m ay  b e  
c o n n e c te d  o r  re se rv e d . T h e  v ertica l line  c an  
b e  u s e d  to  r e p re s e n t  e i th e r  a c o m p le te  s w i t 
c h in g  m o d u le  (w h en  th e  in te rn a l s tru c tu re  
of t h e  m o d u le  is n o t req u ired )  o r e lse  o n e  of 
th e  sw itc h in g  s ta g e s  w ith in  a s w itc h in g  
m o d u le .

11 .1  A p a th  c o n n e c te d  th ro u g h  o n e  sw itc h in g  m o d u le  

LLN = Line link n e tw o rk

1 1 .2  P a th s  c o n n e c te d  a n d  re se rv e d  th ro u g h  tw o  sw itc h in g  
m o d u le s

ICT -  In co m in g  tru n k  
OGT -  O u tg o in g  tru n k  
MFC -  M u lti- f re q u e n c y  c o d e

Note  -  In th is  e x a m p le , ICT is c o n n e c te d  to  OGT, b u t  ICT is n o t c o n 
n e c te d  to  t h e  MFC se n d e r /re c e iv e r .

11 .3  A p a th  c o n n e c te d  th ro u g h  a t h r e e - s ta g e  sw itc h in g  m o d u le  
RSN

++t
R S N

1 1 .4  A p a th  re se rv e d  th ro u g h  a  t h r e e - s ta g e  s w itc h in g  m o d u le  
ABC

— H I— -
ABC

1 1 .5  A p a th  c o n n e c te d  th ro u g h  a fo ld e d  n e tw o rk

Control e lem ent 
(assigned to a process)

C
To s h o w  w h a t c o n tro l e q u ip m e n t is invo l
v ed  in th e  p ro c e s s  (esp e c ia lly  m o d u le s  th a t  
m u s t  b e  d im e n s io n e d ) . T h is  sy m b o l c a n  b e  
u s e d  to  in d ic a te  t h a t  p a rtic u la r  so ftw a re  
e le m e n ts  h a v e  b e e n  a s s ig n e d  to  th e  p ro 
c e ss .

12.1 Call r e g is te r  b u ffe r

c
CRB

C C IT T -2 0 9 1 0
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ANNEX B

(to Recommendation Z.103)

Selection criteria for pictorial elements

B. 1 General

The choice of symbols for PEs has been based upon the following considerations and general selection 
criteria, which should be consulted before developing additional PE symbols for wider applications of the SDL.

B.2 Typical readers

It is expected that the SDL diagrams using PEs will be read by both technical and non-technical people in 
the following contexts: marketing new facilities; specifying new facilities; developing hardware and software from 
a specification; project management; operation and maintenance of an exchange; traffic engineering; education 
and training courses in telephony. It is expected that SDL diagrams will serve as common docum entation:

a) between Administrations and manufacturers,

b) between different departments within these organizations,

c) as telephone exchange documentation, and

d) in training manuals and textbooks.

It is not expected that SDL diagrams (as diagrams) will be directly read by machines. Instead it is expected 
that the SD L/PR  form of the SDL (including PE information) will be read,by machines which will draw diagrams 
(see b) and c) of § B.3).

B.3 Typical drawing methods

It is expected that SDL diagrams using PEs will usually be drawn by technical people, including 
draftsmen, either:

a) by hand, using a template as a drawing aid, an d /o r

b) displaying the diagram electronically on a graphics visual display unit, an d /o r

c) by using an electronically controlled plotter.

B.4 Methods o f  reproduction

The typical methods of reproduction are expected to be:

a) . the dye-line or blue-print methods, as in conventional drafting;

b) photocopying by office machines, including photo-reduction;

c) photo-printing in general.

B.5 Ease o f  reproduction

In order to permit convenient reproduction of SDL diagrams using the dye-line or blue-print methods of 
reproduction as well as photocopying and photo-printing, PE symbols should consist o f clear lines without 
shading.

B.6 Ease o f  drawing

The following criteria reflect the assumption that the primary drawing technique will be to draw by hand 
using a template, and the secondary techniques will be displaying a diagram on an electronically controlled 
screen, and drawing the diagram with an electronically controlled pen:

a) each PE symbol should be easy to draw with pen or pencil, either free-hand or using a stencil;

b) all PE symbols should be drawn using the same thickness of lines;

c) PE symbols should be created by synthesis of very simple geometric lines and curves in order to 
permit easy electronic generation of PE symbols.
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B.7 Ease o f  comprehension

This is the most im portant consideration of all, since it is characteristic of SDL documentation that the 
readers are much greater in number than the drawers (or authors). This requirement is expressed by the following 
criteria concerning PE symbols:

a) Appropriateness — The shape of each symbol should be appropriate to the concept that the symbol 
represents.

b) Distinctiveness — When choosing a basic set of symbols, care should be taken to permit each symbol 
to be readily distinguishable from others in the set.

c) Affinity — The shapes of PEs representing different but related functions, e.g. receivers and senders, 
should be related in some obvious way.

d) Association o f  abbreviated text with symbols — In some cases it is expected that abbreviated text will 
be associated with a PE in order to indicate the class of PE; e.g. the letters MFC associated with a 
receiver symbol to indicate that multi-frequency coded signals are to be received. In these cases, the 
PEs should incorporate enclosed space to permit the use of a very small number of alphanumerical 
characters.

e) Limited set — The total number of symbols should be kept to a minimum in order to permit easy 
learning of the pictorial method.

ANNEX C 

(to Recommendation Z.103)

Recommended proportions for the basic sets of pictorial elements
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Recommendation Z.104

4. SEMANTICS

4.1 General

This Recommendation describes a series of semantic rules to which an SDL representation (either an SDL 
diagram in SD L /G R  or its program-like version) must conform, in order that the use of the SDL is uniform and 
clear.

4.2 Basic structure o f an SD L representation o f a process

4.2.1 Every SDL process can be represented by a directed closed graph, in the sense that every state can be
reached from any other state by a suitable series of transitions. However, SDL diagrams may allow multiple 
appearance of the same state for ease of drawing or as an aid to better understanding. These diagrams are 
considered to be completely equivalent to the diagram resulting from merging all such identical states. States in 
SDL representations are considered to be unique.

4.2.2 State identification is determined by its name.

4.2.3 Some signals carry with them additional information. Signal names in input or save symbols attached to a 
given state must be unique. If some of the additional information is required to make the signal unique for 
recognition, that information must be made part of the name.

4.2.4 When a multiplicity of inputs leads to the same transition, one input symbol may be used containing all of
these inputs, but from a semantic point of view this will be considered to be fully equivalent to a multiplicity of
input symbols each containing only one signal name.

4.3 Inter-process communication in SD L

4.3.1 Communication between processes can only take place via signal sending and reception.

4.3.2 A signal is always sent to one particular process. The receiving process must be uniquely determinable
from the SDL representation. This means that either the signal identification must occur only in the inputs of a
unique process, or the output statements must be qualified by the intended process an d /o r functional block 
identifier (by means of signal lines or comments in SD L/G R , or the equivalent in SD L/PR). Process an d /o r 
functional block identifiers within a functional block must be unique.

4.4 Semantics fo r  signal reception

The following describes the dynamic behaviour of signal reception.

4.4.1 When a signal arrives at a process, it is considered to be retained for that process (it is retained outside the 
process; hence it is not yet consumed by it).

4.4.2 When a state is entered, only one signal is selected out o f the set of retained signals and is made available 
for consumption. A signal will only be made available if it is mentioned in an attached input symbol (possibly 
implied by Rule 4.4.5); and will not be made available if it appears in an attached “save symbol”. If, at a given 
state, no retained signal can be made available, the process remains waiting at that state until a new signal arrives.

4.4.3 The selection method for becoming available is based upon the order of arrival (first in, first out).

4.4.4 A signal is said to be recognized as an input and consumed by the process if it leads to a transition.
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4.4.5 At any given state, for all signal names not mentioned in explicit input or “save” symbols, there is an 
implied input symbol leading to an implied transition containing no actions and returning to the same state 
(thereby if the signal is made available it is consumed and the state is re-entered).

Remark — The semantics of the “save” symbol implies that, if a given signal arrives, the actual 
consumption is postponed until the process reaches a subsequent state (subsequent in time) where the signal is 
consumed.

A N N E X  A  

(to Recommendations Z.101-Z.104)

Examples of the use of SDL

A General introduction

A.l General

The examples in this Annex are intended to illustrate the versatility of the SDL in application to the 
specification (before design) and the description (after design) of several processes, typical of SPC switching 
systems.

A.2 Functional block interactions

To provide a framework in which each example can be understood, the concepts of Recommenda
tion Z.101 have been applied in the form of a simple diagram of the interactions between functional blocks for 
each example. The interpretation of the diagrams is as follows:

a ) XX Functional b lock XX

Processes in fu nctional block XX  
sends signals to  processes in 
fu nctional b lock YY

CCITT-34121
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A.3 Examples

These examples have been designed to show the use of the SDL, and are not international specifications.

A.3.1 Local call handling process

A.3.1.1 Functional block interaction diagram

CCITT-34130

FIGURE A-l
Functional block interaction diagram for local call handling

Note — In the subsequent SDL diagrams, the external input and output symbols have been drawn in such
a way that their orientation indicates the direction of signals between the appropriate functional blocks.

A.3.1.2 Graphical representation without state pictures

Note 1 — The use of the blocking decisions in the SDL diagram accounts for the possibility of there 
being no free device or free path before device connection or path connection.

Note 2 — The service tones are considered to be of various types S =  1, 2, 3, . . .  that are not identified
separately in Figure A-2.
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Vacant num ber

p a g e  2

CCITT-20593

Note -  The numbers beside the connectors refer to the pages where the corresponding connectors are to be found.

FIGURE A-2 (Page 1 of 2)
Local call handling process without state pictures

20 Fascicle VI.7 — Rec. Z.104



FIGURE A-2 (Page 2 of 2)
Local handling process without state pictures
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A.3.1.3 Graphical representation with state pictures

Note 1 — The use of the blocking decisions in the SDL diagram accounts for the possibility of there 
being no free device or free path before device connection or path connection.

Note 2 — The service tones are considered to be of various types S =  1, 2, 3, . . .  that are not identified
separately in Figure A-2.

Note 3 — Each state is shown only once in full, i.e. with its state number, state title and state picture. All
other appearances of the state are shown by a diminished size state symbol containing the state number alone as

h H andset off-hook

JJ H andset on-hook

d New digit recognised

\ Timer T4 has
expired

FIGURE A-3 ccitt-20614

Local call handling process, using state pictures
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A.3.2 An R2 outgoing line signalling process

A.3.2.1 Functional block interaction diagram

C lear fo rw ard (CF) C lear fo rw a rd (C F) „
R eg ister 
Dhase readv (R P R ) S eizu re (SZ) k

Release  ready (R R ) „ A A nsw er (A N S)

S eizu re (SZ) ¥ ^  B lockinq (BL)

A nsw er (AN S) ^  C lear b ack (CB)

C o m m o n
c o n tro l . C lear back (CB)

C lear b ack  
s to p p e d (CBS)

C ircu it
e q u ip m e n t

C lear back  
s to p p e d (CBS)

C lear fo rw a rd  
^  d e te c te d (C FD )

C lear fo rw ard  
^  d e te c te d (C FD ) Line ^  U n b lo c k in g (U BL )

.  F o rw a rd  release (F R )
signalling

. P re m a tu re  an sw er (PANS)

^  R eansw er (R A N S) ^  R ean sw er (R A N S )

. R elease guard (RG ) — R elease  g u ard (RG )

.  B locking (BL) .  P ilo t signal on (P IL O T )

^  U n b lo ck in q (U BL ) -  P ilo t signal o ff (P IL O T )

M ain ten an ce P ilo t b lo ck in g (PBL)
P ilo t

e q u ip m e n t

_ P ilo t u n b lo ck in g (PU B L)

CCITT-34141

FIGURE A-4
Functional block interaction diagram for R2 outgoing line signalling

Note -  The external input and output symbols have been drawn in such a way that their orientation 
indicates the direction of the signals between the appropriate FBs.

A.3.2.2 Graphical representation without state pictures

Note — The abbreviation tf =  1 (tf =  0) indicates that the forward tone is on (off); tb refers to the 
backward tone.
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Note -  The numbers beside the connectors refer to the pages where the corresponding connectors are to be found.

FIGURE A-5 (Page 1 of 2)
An R2 outgoing line-signalling process without state pictures
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FIGURE A-5 (Page 2 of 2)
An R2 outgoing line-signalling process without state pictures
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A.3.2.3 Graphical representation with state pictures

FIGURE A-6
An R2 outgoing line-signalling process using state pictures
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A.3.3 System reconfiguration process

A.3.3.1 Functional block interaction diagram

CCITT-34150

FIGURE A-7
Functional block interaction diagram for 

system reconfiguration
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A.3.3.2 Graphical representation

Note -  The pictorial elements used in this example are beyond the basic set which have been standardized in 
Recommendation Z.103.

FIGURE A-8
A system reconfiguration process during fault conditions using state pictures
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ANNEX B 

(to Recommendation Z.101 to Z.104)

Glossary of terms for the SDL

The underlined terms are defined elsewhere in this glossary. References to the Z Recommendations and 
their Annexes are shown in brackets after each definition.

B.l action

F: action 

S : accion

An action is either a decision, a task or an output. A transition is composed of a sequence of actions. 
(Recommendation Z.101, § 1.3.5)

B.2 annotation

F: annotation 

S: anotacion

An annotation is either a signal line or a comment. (Recommendation Z.102, §§ 2.6, 2.7)

B.3 associated connectors

F: connecteurs associes 

S : conectores asociados

A flow  line may be broken by a pair of associated connectors, with the flow assumed to be from the 
out-connector to its associated in-connector. (Recommendation Z.102, §§ 2.4, 2.5.2)

B.4 charging in progress PE

F: element graphique de taxation en cours

S: elemento pictografico de tasacion en curso

A pictorial element ( D ) indicating that charging is currently taking place. (Recommendation Z.103, 
§ 3.2.1.8; Annex A to Recommendation Z.103, No. 8)

B.5 combined signalling sender and receiver PE

F: element graphique de combinaison d ’emetteur-recepteur de signalisation

S : elemento pictografico de emisor y  receptor de sehalizacion combinados

A pictorial element ( Q | ) corresponding to a combined signalling sender and signalling receiver. 
[Recommendation Z.103 §§ 3.2.1, 6); Annex A to Recommendation Z.103, No. 6]

B.6 comment

F: commentaire 

S : comentario

Information which is in addition to or clarifies an SDL diagram. Comments may be attached by a single 
square bracket connected by a dashed line to a symbol or flow  line. (Recommendation Z.102, §§ 2.6, 2.7.2)

B.7 connected switching path PE

F: element graphique de trajet de commutation etabli 

S  : elemento pictografico de trayecto de conmutacion conectado

A pictorial element ( --------- ) indicating connectivity between terminal equipment an d /o r signalling devices.
[Recommendation Z.103, §§ 3.2.1, 3); Annex A to Recommendation Z.103, No. 3]
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B.8 connector

F: connecteur 

S : conector

A connector ( O )  is either an in-connector or an out-connector. A flow  line may be broken by a pair of 
associated connectors, with the flow assumed to be from the out-connector to its associated in-connector. 
(Recommendation Z.102, §§ 2.4, 2.5.2)

B.9 consumption of a signal

F: absorption d ’un signal 

S : consumo de una serial

A signal is said to be recognized or consumed if it leads to a transition. (Recommendation Z.104, § 4.4.2)

B.10 control element PE

F: element graphique d ’element de commande 

S: elemento pictografico de elemento de control

A pictorial element ( C D  ) corresponding to some control equipment involved in a process. [Recommen
dation Z.103, §§ 3.2.1, 12); Annex A to Recommendation Z.103, No. 12]

B.l l  convergence

F: convergence 

S: convergencia

Where two or more symbols are followed by a single symbol the flow lines leading to that symbol converge.
This convergence may appear as one flow line flowing into another (-------*̂ ) or as more than one out-connector
associated with a single in-connector or as separate flow  lines entering the same symbol. (Recommendation Z.102, 
§ 2.5.3)

B.12 decision

F : decision 

S : 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 paths to continue the transition. (Recommendation Z.101, § 1.3.7)

B.13 decision symbol

F: symbole de decision 

S : simbolo de decision

A  symbol ( representing the SDL concept of a decision. (Recommendation Z.102, § 2.2)

B.14 description

F: description 

S : descripcion

The implementation of the requirements of a system is described in a description of the system. 
Descriptions consist of general parameters of the system as implemented and the functional description (FD) of its 
actual behaviour. [Recommendation Z.101, §§ 1.2.2 a), 1.2.2 b)]

B.15 divergence

F: divergence 

S : divergencia

Where a symbol is followed by two or more other symbols, a flow  line leading from that symbol may 
diverge into two or more flow  lines ( |---- p*- 1---- 1 )• (Recommendation Z.102, § 2.5.4)
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B.16 external signal

F: signal externe 

S  : serial externa

An external signal is a signal from a process in one functional block to a process in another functional block. 
[Recommendation Z.101, § 1.3.1 c)]

B.17 flow line

F: ligne de liaison 

S : linea de flujo

A flow line ( ---------  or  ► ) connects every symbol to the symbol(s) it follows. (Recommenda
tion Z.102, § 2.5.1)

B.18 functional block

F: bloc fonctionnel 

S : bloque funcional

A functional block is an object of manageable size and relevant internal relationship, containing one or 
more processes. (Recommendation Z.101, § 1.2.4)

B.19 functional block boundary PE

F: element graphique de limite de bloc fonctionnel 

S : elemento pictografico de frontera de bloque funcional

A pictorial element ( [ )  used to distinguish between elements inside and outside the functional block. 
[Recommendation Z.103, § 3.2.1, 1); Annex A to Recommendation Z.103, No. 1]

B.20 functional block description

F: description de bloc fonctionnel 

S : descripcion de bloque funcional

A functional block description describes the means by which the required behaviour of processes within a 
functional block is achieved. (Recommendation Z.101, § 1.2.4)

B.21 functional block specification

F: specification de bloc fonctionnel 

S : especificacion de bloque funcional

A functional block specification specifies the required behaviour of the one or more processes within a 
functional block. (Recommendation Z.101, § 1.2.4)

B.22 functional description (FD)

F: description fonctionnelle (DF)

F: descripcion funcional (DF)

The functional description (FD) of a system describes the actual behaviour of the implementation of the 
functional requirements of the system in terms of the internal structure and logic processes within the system. 
(Recommendation Z.101, § 1.2.3)

B.23 functional specification (FS)

F: specification fonctionnelle (SF)

F: especificacion funcional (EF)

The functional specification (FS) of a system is a specification of the total functional requirements of that 
system from all significant points of view. (Recommendation Z.101, § 1.2.3)
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B.24 general parameters

F: caracteristiques generates 

F: parametros generates

The general parameters in both a specification and a description of a system relate to such matters as 
temperature limits, transmission limits, construction, exchange capacity, grade of service, etc. [Recommenda
tion Z.101, § 1.2.2, c)]

B.25 in-connector

F: connecteur d ’entree 

S : conector de entrada

A flow  line may be broken by a pair of associated connectors, with the flow assumed to be from the 
out-connector to its associated in-connector. (Recommendation Z.102, § 2.5.2)

B.26 input

F: entree 

S : entrada

An input is an incoming signal which is recognized by a process. (Recommendation Z.101, § 1.3.2)

B.27 input symbol

F: symbole d ’entree 

S : simbolo de entrada

Either of two symbols ( T D  or y 1 1 ) representing the SDL concept of an input. (Recommenda
tion Z.102, § 2.2)

B.28 internal signal

F: signal interne 

S : serial interna

An internal signal is a signal from a process in a functional block to a process in the same functional block. 
[Recommendation Z.101, § 1.3.1 c)]

B.29 out-connector

F: connecteur de sortie 

S : conector de salida

A flow  line may be broken by a pair of associated connectors, with the flow assumed to be from the 
out-connector to its associated in-connector. (Recommendation Z.102, § 2.5.2)

B.30 output

F: sortie 

S : salida

An output is an action within a transition which generates a signal which in turn acts as an input elsewhere. 
(Recommendation Z.101, § 1.3.6)

B.31 output symbol

F: symbole de sortie 

S : simbolo de salida

Either of two symbols ( or D  ) representing the SDL concept of an output. (Recommenda
tion Z.102, § 2.2)
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B.32 pictorial element (PE)

F: element graphique (EG)

S : elemento pictografico (EP)

One of a number of standardized graphical entities used within state pictures to represent switching system 
concepts. (Recommendation Z.103, Annexes to Recommendation Z.103)

B.33 process

F: processus 

S : proceso

A process performs a logic function that requires a series of inform ation items to proceed, where these 
items become available at different points in time. In the context of SDL, a process is an object that either is in a 
state awaiting an input or in a transition. (Recommendation Z.101, §§ 1.2.5, 1.3.9)

B.34 process description

F: description de processus 

S : descripcion de proceso

The behaviour of a process is described in a process description, in terms of inputs, saves, states, 
transitions, decisions, tasks and outputs. (Recommendation Z.101, § 1.2.5)

B.35 process specification

F: specification de processus 

S : especificacion de proceso

The behaviour of a process is specified in a process specification in terms of inputs, saves, states, 
transitions, decisions, tasks and outputs. (Recommendation Z.101, § 1.2.5)

B.36 recognition of a signal

F: reconnaissance d ’un signal 

S : reconocimiento de una sehal

A signal is said to be recognized and consumed if it leads to a transition of the process from a state. 
(Recommendation Z.101, § 1.3.2; Recommendation Z.104, § 4.4.2)

B.37 reserved switching path PE

F: element graphique de trajet de commutation reserve 

S : elemento pictografico de trayecto de conmutacion reservado

A pictorial element ( ----------------- ) representing a reserved connection between terminal equipment an d /o r
signalling devices. [Recommendation Z.103, §§ 3.2.1, 3); Annex A to Recommendation Z.103, No. 3]

B.38 retained signal

F: signal retenu 

S : serial retenida

When a signal arrives at a process, it is considered to be retained for that process (it is outside the process', 
hence it is not yet consumed by it). (Recommendation Z.104, § 4.4.1)

B.39 save

F : mise en reserve 

S : conservacion

A save is the postponement of recognition o f  a signal when a process is in a state in which recognition o f  
that signal does not occur. (Recommendation Z.101, § 1.3.4)
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B.40 save symbol

F: symbole de mise en reserve 

S : simbolo de conservacion

A symbol ( O  ) representing the SDL concept of a save. (Recommendation Z.102, § 2.2)

B.41 SDL/GR

F: L D S/G R  

S: L E D /G R

The graphical form of the SDL. (Recommendation Z.101, § 1.1.1)

B.42 SDL/PR

F: L D S/P R  

S: L E D /P R

The programme-like form of the SDL which is under study. (Recommendation Z.101, § 1.1.1)

B.43 signal

F: signal 

S : serial

A signal is a flow of data conveying information to a process. (Recommendation Z.101, § 1.3.1)

B.44 signal line

F: ligne de signal 

S : linea de serial

Where an output symbol and an associated input symbol represent a signal from one process to another, a 
dashed line from one symbol to the other may be included to indicate the association. (Recommendation Z.102, 
§ 2.7.1)

B.45 signalling receiver PE

F: element graphique de recepteur de signalisation 

S : elemento pictografico de receptor de sehalizacion

A pictorial element ( a  ) representing a signalling receiver. [Recommendation Z.103, §§ 3.2.1, 4); 
Annex A to Recommendation Z.103, No. 4]

B.46 signalling sender PE

F: element graphique d ’emetteur de signalisation 

S : elemento pictografico de emisor de sehalizacion

A pictorial element ( C 3  ) representing a signalling sender. [Recommendation Z.103, §§ 3.2.1, 5); 
Annex A to Z.103, No. 5]

B.47 specification

F: specification 

S : especificacion

The requirements of a system are defined in a specification of that system. A specification consists of 
general parameters required of the system and the functional specification (FS) of its required behaviour. 
[Recommendation Z.101, §§ 1.2.2 a), 1.2.2 b)]
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B.48 specification and description language (SDL)

F: langage de specification et de description (LDS)

S : lenguaje de especificacion y  descripcion (LED)

The CCITT language used in the presentation of the functional specification and functional description of 
the internal logic processes in stored programmed control (SPC) switching systems.

B.49 state

F: etat 

S : estado

A state is a condition in which the action of a process is suspended awaiting an input. (Recommenda
tion Z.101, § 1.3.3)

B.50 state symbol

F: symbole d ’etat 

S  : simbolo de estado

A symbol ( ( ) ) representing the SDL concept of a state. (Recommendation Z.102, § 2.2)

B.51 subscriber line PE

F: element graphique de ligne d ’abonne 

S : elemento pictografico de linea de abonado

A pictorial element ( D )  representing a subscriber line. [Recommendation Z.103, §§ 3.2.1, 2); Annex A to 
Recommendation Z.103, No. 2)

B.52 subscriber or terminal category PE

F: element graphique de categorie d ’abonne ou d ’equipement terminal 

S : elemento pictografico de categoria de abonado o terminal

A pictorial element ( a  ) representing the category information associated with a specified subscriber or 
piece of terminal equipment. [Recommendation Z.103, §§ 3.2.1, 9); Annex A to Recommendation Z.103, No. 9]

B.53 suspended process

F: processus suspendu 

S : proceso en suspenso

A process is suspended when it is in a state, awaiting an input. (Recommendation Z.101, §§ 1.3.3, 1.3.9)

B.54 switchboard PE

State name 
State number 
State picture 
State title

Each state is represented by a state symbol containing a state name (normally 
consisting of a state number and a state title) and, where pictorial elements are used, 
also containing a state picture. (Recommendation Z.103, § 3.1.2, Figure 4/Z.103)

F: element graphique de tableau commutateur 

S :  elemento pictografico de cuadro de conmutacion

A pictorial element ( , ^ 1  ) representing a switchboard piece of terminal equipment. (Recom m enda
tion Z.103, §§ 3.2.1, 2); Annex A to Recommendation Z.103, No. 2)
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B.55 switching module PE

F: element graphique de module de commutation 

S : elemento pictografico de modulo de conmutacion

A pictorial element ( | ) representing a switching module associated with a connected or reserved switching 
path. [Recommendation Z.103, §§ 3.2.1, 11); Annex A to Recommendation Z.103, No. 11]

B.56 switching path PE

F: element graphique de trajet de commutation 

S : elemento pictografico de trayecto de conmutacion

Either one of two pictorial elements ( ---------  o r -------------) representing a connected switching path or a
reserved switching path. [Recommendation Z.103, §§ 3.2.1, 3); Annex A to Recommendation Z.103, No. 3]

B.57 symbol

F: symbole 

S: simbolo

In the context of SDL, a symbol is a representation of the concept of either a state, input, task, output, 
decision or save. (Recommendation Z.102, § 2.2)

B.58 task

F: tache 

S : tarea

A task is any action within a transition which is neither a decision nor an output. (Recommendation Z.101,
§ 1-3.8)

B.59 task symbol

F: symbole de tache 

S : simbolo de tarea

A symbol ( □  ) representing the SDL concept of a task  (Recommendation Z.102, § 2.2)

B.60 terminal equipment PE

F: element graphique d ’equipement terminal 

S : elemento pictografico de equipo terminal

One out of a possible six pictorial elements representing the following types of terminal equipment: 
telephone on-hook, telephone off-hook, trunk, subscriber line, switchboard or other. (Recommendation Z.103, 
§ 3.2.1; Annex A to Recommendation Z.103, No. 2)

B.61 time supervision of a process PE

F: element graphique de temporisateur de controle d ’un processus 

S : elemento pictografico de supervision de un proceso por temporizador

A pictorial element ( (*i)) representing the running of supervisory timer, tj. [Recommendation Z.103, 
§§ 3.2.1, 7); Annex A to Recommendation Z.103, No. 7]

B.62 transition

F : transition 

S :  transicion

A transition is a sequence of actions which occurs when a process changes from one state to another in 
response to an input. (Recommendation Z.101, § 1.3.5)
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B.63 trunk PE

F: element graphique de circuit 

S : elemento pictografico de enlace

A pictorial element ( □  ) representing a trunk line interface. [Recommendation Z.103, §§ 3.2.1, 2); 
Annex A to Recommendation Z.103, No. 2]

B.64 uncertainty symbol PE

F: element graphique de symbole d ’incertitude 

S : elemento pictografico de simbolo de incertidumbre

• A pictorial element ( * ) substituting for deliberately undefined inform ation that is shown unambiguously in 
other state pictures. [Recommendation Z.103, §§ 3.2.1, 10); Annex A to Recommendation Z.103, No. 10]

ANNEX C 

(to Recommendations Z.101 to Z.104)

SDL user guidelines

C.l Preface

The CCITT Specification and Description Language, known as SDL, was first defined by Recommenda
tions Z.101 to Z.103 in 1976 (the Orange Book, Volume VI.4), and later extended in Recommendations Z.101 
to Z.104 in 1980 (the Yellow Book, this fascicle).

By 1977 it was already evident to Study Group XI that user guidelines were needed to facilitate the use of 
the SDL in application to a wide range of processes in telecommunications switching systems. It was difficult to 
produce a comprehensive set of user guidelines during the Study Period 1977-1980 because the SDL itself kept 
evolving. Consequently the user guidelines in this fascicle, having been prepared by a team of experts between 
May 1979 and January 1980, will themselves require improvement and extension during the following Study 
Period 1981-1984, and contributions to the user guidelines based upon practical experience with the SDL will be 
welcomed by the CCITT.

It is evident now in 1980 that the SDL is being used more widely by the CCITT and its member 
organizations, and that the range of applications of the SDL will continue to increase. These user guidelines are 
intended to assist people considering or starting to use the SDL, by supplementing the SDL Recommenda
tions Z.101 to Z.104 with useful advice and helpful examples. The user guidelines are subordinate to the 
Recommendations, which should be consulted for the specification of the language in any case of doubt. It is 
realized that there will be some redundancy between the user guidelines and the Recommendations; this is 
believed to be desirable, to make the user guidelines self sufficient and readable.

C.2 Introduction

C.2.1 General

SDL can be used both in specification (to specify the required behaviour of a system) and in description 
(to describe the actual behaviour o f a system). SDL has been designed to suit the specification and description of 
logic processes in telecommunications switching systems, but may be capable of wider application.

These guidelines have been prepared to help users understand better Recommendations Z.101-Z.104. It 
must be understood that these guidelines provide explanations and additional examples of the use of the 
Recommendations to help users in the application of SDL. The intent of further SDL study is to provide a 
methodology of documentation to completely represent the functional behaviour of stored programme control 
(SPC) switching systems.

SDL may be used to represent, at various levels of detail, the behaviour of a system, or a function or 
facility, in either specifications or descriptions.
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Specifications may be very broad and general when an Administration wishes to explore the possibilities 
o f a system with new features, new services, new technology, etc., while allowing the supplier to offer a wide 
range of design solutions. This type of specification would probably have only a few levels of detail. The other 
extreme is a specification in which an Administration is requesting a replacement or addition to an existing 
exchange. This specification would probably have a greater level of detail, because of the very detailed interfaces 
necessary.

In general, descriptions are written by suppliers in response to a specification (although they can be 
written to describe systems that the supplier wishes to sell). A description will usually have more levels of detail 
than the specification because of the need to describe the detailed behaviour of the system.

C.2.2 Forms o f  SD L

SDL as defined by Recommendations Z.101-Z.104 is a language with a set of standardized graphical 
symbols representing most of the SDL concepts. However, a “programme-like form ” of the SDL is currently 
under study, to permit the entry and modification of SDL diagrams in automated documentation systems. For this 
reason, a distinction is sometimes made between the graphical form (SD L/G R ) and the programme-like form 
(SD L/PR ) of the SDL. This edition of the user guidelines is aimed at explaining the use of SD L/G R.

C.3 SD L scenario

Figure C-l shows a range of possible uses of SDL, in the context of the purchase and supply of 
telecommunications switching systems.

In this figure, the rectangles illustrate typical functional groups, whose precise names may vary from 
organization to organization, but whose activities would be typical o f many Administrations and manufacturers. 
Each of the directed lines (flow lines) represents a set of documents passing from one functional group to another; 
SDL can be used as part of each of these sets of documents. The figure is intended to be merely illustrative and is 
neither definitive nor exhaustive.

C.4 General explanation and basic concepts o f  SD L

SDL is a means of representing the specification of the functional requirements and also the description of 
the logic processes necessary to implement the specification, in stored programme control (SPC) switching systems. 
The method of presentation is based on state transition diagrams, using the symbols and rules of SDL which are 
informally described below.

The main areas of application cover all types of SPC switching systems. Within these systems examples of 
processes which can be documented using SDL are: call processing (e.g. call handling, routing, signalling, 
metering, etc.), maintenance and fault treatment (e.g. alarms, automatic fault clearing, configuration control, 
routine tests, etc.) and system control (e.g. overload control).

The requirements of a system are defined in the specification of that system and the implementation of 
those requirements is defined in the description of that system.

A specification, or description, comprises two broad categories of information. The first category 
comprises the functional specification or functional description. These respectively detail the requirement, in terms 
of functions, and describe the actual behaviour of the system in terms of the logic processes. The second category 
comprises the more general parameters of the system and details such information as the environmental conditions 
— temperature limits, humidity, etc. — transmission limits, exchange capacity and grade of service, which are not 
represented in SDL. Functional specifications and functional descriptions are divided or partitioned into 
subsidiary functional specification blocks and functional description blocks respectively each containing one or 
more processes. Further details regarding partitioning are given in § C.5.

A process is described in terms of inputs, states, transitions, decisions, tasks, save and outputs. It is an 
object that either is suspended in a state awaiting an input or, on receipt of such an input, performs a sequence of 
actions made up of the execution of tasks, the making of decisions and the sending of outputs, moving along the 
transition leading from one state to the next. A process has a set of defined states connected by the defined 
ransitions. Communication takes place between processes via signal sending and reception.
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A d m in is tra tio n
(C u s to m er)

M a n u fa c tu re r
(S u p p lie r)

A1 An im p le m e n ta tio n -in d ep en d en t and  n e tw o rk -in d ep en d en t sp ec ifica tio n  of a facility or fe a tu re
A2 An im p lem en ta tio n -in d ep en d en t an d  n e tw o rk -d ep en d en t sy s te m  sp ec ifica tion , including a d e sc rip tio n  of

th e  sy s tem  env ironm en t
A 3 CCITT R eco m m en d a tio n s an d  gu idelines
A4 C ontribu tions to  th e  sy s tem  specification , show ing  th e  ne tw o rk  ad m in istra tio n  a n d  o p eratio n a l req u ire 

m en ts
A5 A desc rip tio n  of facilities an d  fe a tu re s  available to  th e  su b sc r ib e r
A6 D escrip tion  of an  im plem en ta tio n  p roposal
A7 A pro jec t spec ifica tion
A8 A d eta iled  d esig n  spec ifica tion
A9 A c o m p le te  sy s tem  d esc rip tion
A 10 A p p ro p ria te  sy s tem  an d  env ironm en t desc rip tio n  d o c u m en ta tio n  fo r sy s tem  sim ula tion
A 1 1 A p p ro p ria te  sy s tem  and  env ironm en t d escrip tion  d o c u m e n ta tio n  fo r sy s te m  te s tin g
A 12 Installation an d  o p era tio n  m an u a ls
A 13 C ontribu tions to  th e  sy s tem  specification  from  spec ia lized  functional g ro u p s  w ith in  th e  A dm in istra tion

Note 1 -  Iteration is possible at all levels.

Note2 -  In some circumstances, SDL documentation that is here shown as being internal to one organization, e.g. A l, A7, 
A8, could be supplied to another organization.

Note 3 -  It is not expected that A12 would usually be implemented using SDL.

FIGURE C-l 
General scenario for the use of the SDL
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A signal is a flow of data conveying information to a process. It may be provided by, and be in the form 
of, either hardware or software. It may be the presence, or absence, of a voltage or frequency. It may also be a 
digital message consisting of many bits of data. If it flows from a process belonging to a block to a process 
belonging to another block, it is an external signal. If flow is between processes described by the same block, it is 
an internal signal. A signal is always sent to one particular process. The receiving process must be uniquely 
determinable from the SDL representation. This means that either the signal identification must occur only in the 
inputs of a unique process, or the output statements must be qualified by the intended process an d /o r functional 
block identifier (by means of dashed lines or comments). Some examples of signals are: “off hook”, “timer T4 
expires”, “answer”, “clear forward", etc.

An input is an incoming signal which is recognized by a process. (It is not to be confused with input as 
applied to normal data processing.) In accordance with the definition of signals, an input may be internal or 
external.

A state is a condition in which the action of a process is suspended awaiting an input.

A transition is a sequence of actions which occurs when a process changes from one state to another in 
response to an input. A process can be either in one of its states or in a transition at any one instant.

An output is an action within a transition which generates a signal which in turn acts as an input 
elsewhere. (This is not to be confused with “output” as applied to normal data processing.) In accordance with the 
definition of signals, an output can be internal or external. Some examples of outputs are: “stop timer”, “send 
dial tone”, “stop ring tone”, etc.

A decision is an action within a transition which asks a question to which an answer can be obtained at 
that instant and according to that answer chooses one of several paths to continue the transition. Examples are: 
“in service?”, “blocking?”, “busy?”, “number of digit?”, “subscriber category?”, etc.

A task is any action within a transition which is neither a decision nor an output. Examples are: “connect 
digit receiver”, “connect path A-B”, “store digit”, etc.

The SDL signal reception procedure has a number of associated rules. Among these is the assumption that 
the simultaneous recognition of two or more signals is not possible. In any given system, it is, of course, possible 
for two or more signals for the same process to arrive in an interval of time such that their order of arrival is 
indeterminate. If this happens, the implied rule of SDL is that they are presented to the process in an arbitrary 
order.

An explicit rule of SDL associated with signal reception involves the save symbol. In some circumstances, 
a signal may arrive for a process and the process does not wish to consider it at its immediate state, but at a 
subsequent state. The inclusion of the save symbol at a state serves to indicate to the signal reception procedure 
that this situation exists and the save signal must be presented to the process at its next subsequent, in time, state.

C.5 SD L partitioning

C.5.1 General

SDL partitioning is the conceptual division of a system or subsystem into smaller entities, called functional 
blocks. It is a method of identifying particular features of the system to be specified or described. Each functional 
block contains a set of one or more processes which serve a common purpose. A block is separated from its 
environment by a boundary across which communication by means of signals may take place.

A block is a single object; however in general, a block may itself be partitioned into subsidiary blocks 
which are said to belong to a lower level. A block is then the equivalent of its subsidiary set of blocks. A 
functional specification, or a functional description, may itself be regarded as a block at the highest level of a 
hierarchy of system documentation.

C.5.2 Criteria fo r  partitioning

The particular criteria used for partitioning a system are at the user’s discretion. Any of the following 
criteria may be appropriate:

a) to define blocks or processes of intellectually manageable size;

b) to create a correspondence with actual software an d /o r hardware divisions;

c) to follow natural functional subdivisions;

d) to minimize interaction between blocks.
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The actual criteria adopted may depend on whether a specification or a description is being considered 
and on the degree of detail required.

Each block can be further partitioned using the same or different criteria.

Since the relationship between levels will depend on the chosen partitioning criteria, it is im portant to state 
clearly which criteria have been chosen in order to allow easy comprehension of the documentation.

C.5.3 SD L representation o f  one level

C.5.3.1 Partitioning diagram

The partitioning of a system or block can be represented by a partitioning diagram as shown in 
Figure C-2. This figure shows how Function A has been partitioned into blocks A1 and A2 which have each been 
further partitioned into two blocks.

Blocks, generated by the single act of partitioning a block at level i, are considered to be at level i +  1. In 
each block of the partitioning diagram, a unique name for that block should be written. The name should reflect 
the main function of the block.

CCITT-39320

Note -  Each rectangle represents a functional block whose name is 
indicated inside the rectangle.

FIGURE C-2 
Example of a partitioning diagram

C.5.3.2 Functional block interaction diagrams

The behaviour of a functional block is represented by the means of one or more SDL diagrams each 
representing a single process.

Each of the SDL diagrams shows the handling of incoming signals and the transitions performed as a 
consequence.

It is essential to indicate for all signals the sending functional block and the receiving functional block.

To achieve this a diagram of the type shown in Figure C-3 should be produced.

Figure C-3 provides an example of a functional block interaction diagram according to the example in 
Figure A-l in Annex A to Recommendations Z.101 to Z.104.

Every functional block interaction diagram should be supplemented by a signal list. An example of a 
signal list structure is illustrated in the example shown in Table C -l.

Note — Where any signal carries associated data the nature of these associated data should be described 
in the signal list as shown in Table C-l.
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Note -  Each rectangle represents a functional block and each directed line repre
sents the complete set of signals which pass between the functional blocks.

FIGURE C-3 
Example of a functional block interaction diagram

TABLE C-l
Example of a signal list extracted from Figure A-l in Annex A 

to the Recommendations Z.101 to Z.104

Signal Functional block

Name Associated data 
(if any) Sending Receiving

A off-hook Subscriber
identity

Signal
recognition

Local call 
handling

A on-hook » ” ”

B off-hook ” ”

B on-hook » ”

Digit Value of digit ”

Change tone 
type S

Local call 
handling

Signal
sending

Send dial 
tone

” ”

Send ring signal 
to B

” ”

Send ring tone 
to A

”

Send tone 
type S ”

Stop dial 
tone

Stop ring signal

Stop ring 
tone ” ”

Stop tone „ ”
Out of service Maintenance

Start metering A Subscriber
identity

” Metering

Stop metering A ” ” Metering
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A functional block can contain more than one process. Internal input and internal output symbols are 
used to represent communication between processes belonging to the same functional block, whereas external 
input and external output symbols are used to represent communication between processes belonging to different 
functional blocks. For this reason, the choice of partitioning may affect the symbols used for inputs and outputs 
in SDL diagrams.

The more general question of the relationship between functional blocks and processes is still under study.

C.5.4 Relationship between functional blocks and processes

C.6 Guidelines fo r  representing processes

C.6.1 General

C.6.1.1 Graphical and programme-like form s o f  SD L

Depending upon which form of SDL is used, processes may be represented in two ways, one graphical 
(SD L/G R ) and one programme-like (SDL/PR).

The SD L /PR  will be developed in order to facilitate the automatic generation, modification and analysis 
of SDL diagrams. Guidelines on SD L /PR  will be produced after SD L /PR  has been developed.

§ C.6 provides general guidelines on process representation and special guidelines for the graphical form 
of SDL.

A template for the SDL graphical symbols has been provided in the inside back cover of this fascicle. A 
schematic design for this template is given in Figure C-4.

C.6.1.2 Version o f  SD L /G R

If in an SD L /G R  diagram, transitions are described exclusively by explicit action symbols, this is called 
the transition-oriented approach.

If on the other hand the states are described using state pictures, and the difference in state pictures is 
used to imply transition actions, this is called the state-oriented approach.

A combination of both approaches is called the combined approach.

Examples of these three approaches are given in Figures C-5 to C-l.

The transition-oriented approach is suitable when the sequence of actions is im portant and detailed state 
descriptions are less important.

The state-oriented approach is suitable when the sequence of actions within each transition is not 
im portant, when pictorial explanation is desirable, and when compact representation is desirable.

The combined approach is suitable when the redundancy implied is helpful.
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Schematic design of the SDL template
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State-oriented form

FIGURE C-l 
Combined form

C.6.2 States

C.6.2.1 General

In SDL, a process is represented by a network of states and transitions. A state is a point in the process 
where no actions are being executed by that process but monitoring for incoming signals is being carried out on 
behalf of the process. According to the signal names given in the input and save symbols associated with a 
particular state, the arrival of any one of a defined set of signals will trigger the process to leave the state and 
begin the execution of a transition. A signal which has arrived and has triggered the execution of a transition has 
been “consumed” and, by definition, ceases to exist. However any data associated with the signal is available 
during the transition.

A state is represented by a state symbol and has associated input and save symbols. Two examples of 
states are shown in Figures C-8 and C-9.

If  two states, in the same SDL diagram, appear to be the same but differ from each other in any of the 
following ways:

— the number or names of inputs and saves,

— the sequence of actions to be executed following an input,

— the “next state” to be entered following the execution of a transition,

then the two states are not the same, and therefore they should be given different names.
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Usually the author of an SDL diagram has some flexibility available in his approach to defining the states 
of a process. Good judgement (obtained through practice) is required in order to produce SDL diagrams which 
are neither unnecessarily complicated through the identification of too many distinct states or fail to exploit the 
inherent advantages of SDL through having an artificially reduced number of states.

CCITT-39360

FIGURE C-8 
Example of a state

^  S ta te  14 ^

^ S i g n a l  A ^ ^ S i g n a l  B Signal C ^ Signal D

CCITT-39370

FIGURE C-9 
Example of another state

C.6.2.2 Multiple appearances

For convenience, to simplify drawing or as an aid to better understanding, the same state may appear a 
number of times in an SDL diagram. Where this is done, the diagram is considered to be completely equivalent to 
the diagram which would result from merging all multiple appearances of the same state. Concerning multiple 
state appearances, two following approaches can be used.

C.6.2.2.1 The state has one main appearance where all of its related input and save symbols are shown. Where 
this state appears at the other points in the diagram it is shown (as the terminating point of a transition) without 
any input or save symbols and, in effect is a simple way of indicating the next state without the need for a 
connecting flowline or a pair of connectors. To avoid confusion it is useful to use a state symbol of reduced 
dimensions for these secondary appearances (see Figure C-10).
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FIGURE C-10 
Example of multiple appearances of a state

C.6.2.2.2 At each multiple appearance of the state, the state is shown together with a subset of the input or save 
symbols. This approach has been successfully used where states have a relatively large num ber of input or saves 
but does have the danger that readers may misinterpret the diagram because they are unaware that there are 
multiple appearances. Appropriate use of the comment concept can avoid this misunderstanding.

C.6.2.3 Elapsed time

On entering a state, a process may have to wait for some time for one of the defined set of inputs which 
can trigger the execution of a transition from that state. In certain circumstances (discussed in §§ C.6.3 and C.6.4) 
the execution of a transition can be triggered as a result of a signal which arrived before the entry into the state 
and in this case an immediate exit from the state could occur.

In passing from one state to another, time may or may not elapse, but SDL syntax/sem antics do not 
directly cover this aspect. Readers of SDL diagrams (particularly those relating to high level specification) may 
assume that negligible time elapses during transitions — a concept which is common in finite state autom ata 
theory. Writers of SDL diagrams covering processes where transition times are significant should bear this in 
mind; it may be appropriate to include additional comments which indicate transition times.

C.6.2.4 Determination o f  the required states

The author of an SDL diagram requires a strategy which enables him to identify the states o f the process 
and this strategy can be informal or formal. Before starting to draw the diagram, necessary preliminaries 
(discussed in C.5) must have been completed, for example:

— the partitioning of the system into functional blocks

— the representation of a functional block by means of one or more SDL processes

— the choice of input and output signals.

All the above factors have a crucial effect in determining the states of each process. The effect of the 
“choice” of input signals upon the numbers of states in an SDL diagram is shown by the two examples in 
Figure C -ll.
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Examples a) and b) represent the same function with different level of details. As a conse
quence the number of states varies.

FIGURE C-ll 
Reception of an 8-digit telephone number

C.6.2.5 Reduction in the number o f  states

Having used a strategy for identifying the states of a process, the author of an SDL diagram may feel that 
“too many states” have been used. The number of states is im portant because the size and complexity of an SDL 
diagram is often closely related to the number of states. There may be some means available for reducing the 
num ber of states, but the fact that an SDL diagram is complex is not, by itself, a reason for changing it as the 
complexity Of the diagram may simply be a reflection of the inherent complexity of the process which it defines.

The number of states can be reduced by separation of common functions (see § C.6.2.6) or by merging 
states (see § C.6.2.7).

C.6.2.6 Separation o f common functions

It may become clear when planning an SDL diagram, that to define a particular and repetitive aspect of a 
process would require the representation of repetitive states. In Figure C -l2 part of a line-signalling process SDL 
diagram is shown which illustrates the requirement that a line signalling tone must be present for a particular 
length of time before the line signal is considered to have been detected. To specify this an intermediate state is 
required between the No line signal detected and Conversation states. Let us assume that in a complete diagram, 
such a common function would have to be repeated at every point where the signal is detected. An alternative way 
is to define a separate process which is responsible for monitoring the line signalling tone and detecting signals on 
the basis of the specified recognition time. The existence of this new process would enable the diagram shown in 
Figure C -l2 to be shown in Figure C -l3. (In a given context, the figures can be made equivalent, at the expense of 
introducing a new signal, Valid line signal.)
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FIG U R E  C-12

Example of an SDL diagram for a composite 
call-handling and line signal detection

( No line  \
s ig n a l I

d e te c te d  /

/
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Valid 
/  ^  line 
/  s ig n a l

S ta r t  
m e te r in g  /

' r

/ ( “A
I C o n v e rsa tio n  I

Call hand ling  p ro c ess

Line signal d e tec tio n  
p ro c ess

CCITT-39410

FIG U R E  C-13

Example of the separation of a common function (line signal 
detection) to avoid repetitive states such as valid signal checking 

(compare with Figure C-12)

C.6.2.7 Merging o f  states

If in an SDL diagram, the future of two states are the same, then, irrespective of their history they can be 
merged into one without affecting the logic of the diagram.

Figure C -l4 shows part of an SDL diagram with two states which differ in their history but their futures 
are “identical”. In Figure C -l5, the two states have been combined to form one state. This is a fairly trivial 
example where the reduction in complexity is small but the technique can be used to obtain significant 
simplification. The SDL semantics do not allow the possibility of a decision following a state to determine the 
history of the process before the state (i.e. for this example, was A6 or B4 sent?) unless this inform ation had been 
explicitly stored prior to entry into the state.

A state should represent a logical situation of the process, therefore it is not advisable to merge different 
logical situations in one state.
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FIGURE C-14 FIGURE C-15
Example of part of an Example of a part of an

SDL diagram before merging SDL diagram with merged
states states

C.6.3 Inputs

§ C.6.3 has been written to explain the input concept and the use of inputs in SDL diagrams without the 
save concept. The save concept and the use of inputs and saves together in an SDL diagram is covered in § C.6.4.

C.6.3.1 General

An input symbol attached to a state means that if the signal named within the input symbol arrives while 
the process is in this state the transition, which follows the input symbol, should be executed. When a signal has 
triggered the execution of a transition, the signal no longer exists and is said to have been consumed. However 
any associated data carried by the signal is available to the process.

In SDL it is unnecessary to draw input symbols to represent signals whose arrival would necessitate a null 
transition (i.e. a transition containing no actions and which leads back to the same state). The convention is that 
for any signal not shown in an explicit input symbol at a particular state, there exists at that state an implicit 
input symbol and null transition. By this convention, the two diagrams shown in Figures C -l6 are logically 
equivalent, and either can be used.

Where a number of inputs lead to the same transition, all the relevant signal names may be placed within 
one input symbol. Figure C -l7 illustrates this point and the two diagrams are logically equivalent. If this 
convention is used, care must be taken to distinguish the individual signal names by appropriate formatting.
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FIGURE C-16
Explicit and implicit representation 

of a “null” transition
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a) Example of multiple inputs using individual input b) Example of multiple inputs using one input symbol 
symbols

FIGURE C-17 
Alternative representations of multiple inputs

C.6.3.2 Implicit queuing mechanism

The SDL Recommendations allow for the possibility of either zero or nonzero transition time. If the 
transition times are nonzero, then one or more signals may be waiting for consum ption when a process reaches a 
new state and this means that signals must be queued in some way, or they will be lost. The SDL semantics define 
a first-in-first out conceptual queueing mechanism where signals are considered for consumption by a process in 
the order of their arrival at that process.
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Figure C - l8 uses the conceptual queue to explain the operation of the depicted SDL process where 
transition times are nonzero. It should be noted:

— The signals are consumed in the order in which they arrive.

— The sequence of signal arrival is important. Had ‘C’ arrived before ‘B’ in the transition between
State 1 and State 2, the state sequence would have been 1, 2, 3 instead of 1, 2, 4.

— Because the queue is not empty when the process arrives at both State 2 and State 4, the process does
not wait at either of the states.

If transition times are zero, then every signal will be consumed at the time it arrives at a process, except if 
the save operation is used (see § C.6.4).

SDL Process Event Q ueueing

T im e o f arrival

FIGURE C-18
Example of the operation of the implicit queueing mechanism assuming nonzero transition time

C.6.3.3 Simultaneous arrival o f  signals

SDL semantics do not explicitly cover the possibility that signals can arrive simultaneously at one process; 
however, some SDL users may believe it necessary to take account of this possibility. It can be assumed that 
signals which arrive simultaneously are ordered before entering the queue and that this order remains the safne 
while they are in the queue. The ordering strategy is not defined and therefore it should be ensured that the nature 
of the ordering strategy has no importance in relation to the “correct” operation of the SDL process.

If several signals are available when the process enters a state, only one signal is presented to the process 
and thus recognized as an input. The SDL semantics implies that the other signals are in fact retained.

52 Fascicle VI.7 — Rec. Z.104



Signals may also carry associated data. For example, a signal named “digit” serves not only to trigger the 
execution of a transition by the receiving process, but also to carry with it the value of the digit (0-9) 
— information which can be used by the receiving process. The precise moment at which the inform ation carried 
by a signal is made available for use by the process is not directly defined by SDL semantics, but it is implied 
that the information is made available at the moment of consumption of the signal.

C.6.3.4 Signals with associated data

C.6.3.5 External vs. internal inputs

An external signal is a signal between processes of different functional blocks; an internal signal is a 
signal between processes in the same functional block. Accordingly, the recognition of an external signal is 
defined to be an external input and recognition of an internal signal is defined to be an internal input which has 
a slightly different symbol. Users who wish to avoid making this distinction should establish a one to one 
correspondence between processes and functional blocks.

C.6.3.6 Signal lines

It may be useful to draw diagrams of two or more intercommunicating processes on the same sheet of 
paper. The “signalling” notation is available to show the signal flow between an output symbol in one diagram 
and a corresponding input. An example of the use of signal lines is shown in Figure C-19. The SDL comment 
symbol can be used to serve the same purpose.

b)
fro m
P ro c e ss  3

F7

▼
^  S t a te  2 3  ^

> A 2

(  S t a te  1 0 4  ^

F7

P rocess 1

^  S t a te  1 0 5  ^

P rocess 2
CCITT-39470

FIG U R E  C-19

Example of the use of a signal line a), and a comment b), 
to define interprocess communication

C.6.4 Saves

The save concept allows the consumption of a signal to be delayed until one or more other signals, which
arrive subsequently, have been consumed. As discussed in § C.6.3, without the use of the save concept signals are
consumed in the order in which they arrive.

At every state, every retained signal is treated in one of the following ways:

— it is shown as an input symbol or

— it is shown as a save symbol or

— (by convention) it is covered by an implicit input leading to an implicit null transition.

Fascicle VI.7 — Rec. Z.104 53



The operation of the implicit queueing mechanism, introduced in § C.6.3, can be expanded to cover the 
save concept. On arrival, signals enter the queue and when the process reaches a state, the signals in the queue are 
reviewed one at a time and in the order in which they arrived. A signal covered by an explicit, or implicit, input 
symbol is consumed and the related transition executed. A signal shown in a save symbol is not consumed and 
remains in the queue in the same sequential position and the next signal in the queue is considered.

Figure C-20 shows an example of an SDL process which incorporates a save symbol. It should be noted 
that signals S and R are consumed in the order R, S — the reverse order to that in which they were received. A 
single save symbol can save a signal only while the process is at the state where the symbol appears, and saves it 
for the duration of the transition to the next state. At the next state, the signal will be consumed via an explicit or 
implicit input (as shown in Figure C-20) unless either the save symbol with the signal name is repeated, or there 
happens to be another save signal available for consumption ahead of it in the implicit queue (as shown in 
Figure C-21).

A saved signal becomes available to a process only through a corresponding input symbol (explicit or 
implicit); in particular no questions about a saved signal may be asked in a decision prior to its recognition as an 
input.

At a state where more than one signal is to be saved, either a save symbol may be given for each signal, or 
they may all be shown within the one save symbol.

If several signals are to be saved, the semantics of the save symbol implies that the order of their arrival is 
preserved.

For saving signals, no distinction is made between “external” and “internal” signals, i.e. signals of both 
types can be saved using the same symbol type.

A third example of the use of the save is given in Figure C-22 with a description of the operation of the 
conceptual queueing mechanism in Figure C-23.

The use of save can simplify diagrams and in the specification can free the designer from the task of 
specifying details which would prejudice a particular realization.

Although the save can be used at every level of description, at lower levels it may be necessary to describe 
the actual mechanism which performs the save concepts.

SDL Process Event Q ueueing  

O rd e r o f  arrival

^  S ta te  31 ^

2 ZI7-

/ \
S ta te  3 2

\ /

2

" S "  a rriv es , e n te r s  q u e u e  a n d  rem a in s  
in q u e u e

"R "  arr iv es  a n d  is im m e d ia te ly  c o n 
su m e d , tra n s it io n  to  S ta te  3 2  is 
tr ig g e re d

O n arrival a t  S ta te  3 2 , " S "  is im m e d ia 
te ly  c o n s u m e d  a n d  t ra n s it io n  to  nex t 
s ta t e  is tr ig g e re d

CCITT-39480

FIGURE C-20
Example of an SDL diagram with save symbol showing operation of implicit queueing mechanism
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SDL Process Event Q ueueing  

O rd e r  of arrival

^ S ta t e  5 5  j

^ S t a t e  5 6  ^

* /  \I S ta te  6 0  1

"C "  a rriv es , e n te r s  q u e u e  a n d  re m a in s  in q u e u e

"B "  a rriv es , e n te r s  q u e u e  a n d  rem a in s  in q u e u e

"A " arriv es  a n d  is im m e d ia te ly  c o n s u m e d ,  t ra n s it io n  to  S t a te  5 6  is 
tr ig g e re d

On arrival a t  S ta te  5 6 , "C "  is im m e d ia te ly  c o n s u m e d  a n d  t ra n s i t io n  to  
S ta te  6 0  is t r ig g e re d . "B "  r e m a in s  in th e  q u e u e

On arrival a t S t a te  6 0 , "B "  is im m e d ia te ly  c o n s u m e d  a n d  th e  
fo llo w in g  t ra n s it io n  is t r ig g e re d

CCITT-39490

FIGURE C-21 
Second example of the use of the save symbol

FIGURE C-22
Example of a more complex SDL diagram with numerous inputs and saves
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Current state Event Queueing

S ta te  1

S ta te  2

S ta te  2

S ta te  3

S ta te  3

S ta te  3

S ta te  3

S ta te  4

S ta te  4

S ta te  5

(P ro c e ss  a rr iv es  a t  S t a te  1 w ith  s ig n a ls  "A ", "B ", "C ", "D ", "E "  in q u e u e )
T h e  f irs t  s ig n a l in q u e u e , "A ", is c o n s u m e d  (ex p lic it in p u t)  a n d  t ra n s it io n  to  S t a te  2  is t r ig g e re d .

O rd e r of a r rival

A B C D E

T h e  f irs t  s ig n a l in q u e u e , "B ", a p p e a r s  in a s a v e  sy m b o l a n d  rem a in s  in q u e u e .

T h e  s e c o n d  s ig n a l, "C ", is c o n s u m e d  (exp lic it in p u t)  a n d  t ra n s it io n  to  S t a te  3  is tr ig g e re d .

T h e  f irs t  s ig n a l in q u e u e , "B ", is c o n s u m e d  (im p lic it in p u t)  a n d  null t r a n s it io n  is tr ig g e re d .

"F " a rr iv es  a n d  e n te r s  q u e u e .

(On re a c h in g  S ta te  3  a g a in ) th e  f irs t  s ig n a l in q u e u e , "D ", a p p e a r s  in s a v e  sy m b o l a n d  re m a in s  in 
q u e u e .

T h e  s e c o n d  s ig n a l, "E ", a p p e a r s  in sa v e  sy m b o l a n d  rem a in s  in q u e u e .

T h e  th ird  s ig n a l, "F ", in c o n s u m e d  (ex p lic it in p u t)  a n d  tra n s it io n  to  S ta te  4  is tr ig g e re d .

T h e  f ir s t  s ig n a l in q u e u e , "D ", a p p e a r s  in a s a v e  sy m b o l a n d  r e m a in s  in q u e u e .

T h e  s e c o n d  s ig n a l, "E ", is c o n s u m e d  (ex p lic it in p u t)  a n d  t ra n s it io n  to  S t a te  5 is tr ig g e re d .

T h e  f ir s t  (an d  only) s ig n a l in q u e u e , "D ", is c o n s u m e d  (exp lic it in p u t)  a n d  t ra n s it io n  to  S ta te  1 is 
t r ig g e re d .

CCITT-39510

FIGURE C-23 
Operation of conceptual queueing mechanism

C.6.5 Outputs

An output symbol represents the sending of a signal from one process to another. Because control over the 
reception and consumption of the signal is associated with the receiving process (see § C.6.3) the semantics directly 
relating to the output symbol are relatively simple. From the point of view of the sending process an output can 
often be regarded as an instantaneous action which, once completed, has no further direct effect on the sending 
process which will not be directly aware of the fate of the signal.

In the early stages of producing an SDL diagram, the author may have some difficulty in deciding whether
an action should be represented as an output or a task; this is discussed in § C.6.6.

An output symbol may also represent the sending of a signal which carries with it associated data (see
§ C.6.3.4).

An output can be external or internal (see § C.6.3.5).

C.6.6 Tasks

A task symbol represents any action which a process can perform which is not an output or a decision. 
The nature of the tasks appearing in any diagram will be determined by the nature of the process being described 
and the level of detail required. Examples of actions which may be covered by tasks are:

a) hardware actions such as connecting switch paths;

b) the m anipulation of data.
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SDL users may occasionally have difficulty in deciding whether some aspect of the system being defined 
should be represented by a task or an output. Consider the example process shown in Figure C-24; should 
“connect switch path” be represented as a task or an output? If a separate switch path control process has not 
been identified then the task symbol would be appropriate. If a separate switch path control process is identified, 
then the use of the output symbol must be used.

(33

> A

C o n n e c t
sw itc h

p a th

a) Solution, using one process b) Solution, using two processes

FIGURE C-24 
Two possible solutions for “connect switch path”

C.6.7 Decisions 

C.6.7.1 General

A decision is an action within a transition which asks a question to which the answer is available at the
instant of executing the decision; the process follows one of the two or more paths following the decision
according to the answer. SDL diagram authors should ensure that processes are defined so that they cannot 
attempt to execute decisions for which the answer (or data) is not available; such decisions would make the 
diagram invalid and could cause considerable confusion.

Data on which decisions are based have been explicitly stored using the task concept or may arrive at a
process by signals which carry associated data (see § C.6.3.4).

C.6.7.2 Use o f  the decision symbol

The text of a question related to a certain decision is placed in the decision symbol. The symbol must have 
two or more branches. The answer to the question is placed directly beside the corresponding branch. Some 
possible formats are shown in Figure C-25.
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A n sw e r 1

a)

A n sw er 2 A n sw e r 1 A n sw e r 2

b)

A n sw er 3 A n sw e r 1

c)

A n sw er 2

d) CCITT-39530

FIGURE C-25 
Possible formats for the decision symbol

‘N o”.
Many questions are related to one specific condition in which the only possible answers are “Yes” or 

For example:

B subscriber busy? 
telephone set “on-hook” ? 
digit 2 received?
Z =  1?

In those cases the letters Y and N may be used to denote the answers YES or NO.

An example is given in Figure C-26.

FIGURE C-26
Formatting of a simple 

binary decision
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In the case of more than two answers, the formats in Figure C-27 are possible, assuming Z to be a positive
integer.

or  b) CCITT-39550

FIGURE C-27 
Formatting of questions and answers

Of course the decision in Figure C-27 can also be expressed by the diagram in Figure C-28, using 
2 decisions.

FIGURE C-28
Alternative formatting 

of Figure C-27

C.6.8 Use o f  connectors to show implied flow  lines

Any flow line may be broken by a pair of associated connectors, with the flow assumed to be from the 
out-connector to the in-connector.

It is desirable that the page reference for the appropriate in-connector should be given next to each 
out-connector, and that the page reference(s) for the appropriate out-connector(s) should be given next to each 
in-connector.

Each in-connector label (within the symbol) should be unique within an SDL document for a given
process.

A connector symbol must not be used to imply the conveying of inform ation between different processes. 
Output and input symbols should be used for that purpose.
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Note -  An alternative and equally acceptable, method of drawing page references is to use comments, as shown 
in Figure C-30.

FIGURE C-29 
Method of drawing page references

FIGURE C-30
Alternative method of 

drawing page references

C.6.9 Use o f  divergence and convergence

C.6.9.1 Divergence

Divergence within a transition of an SDL diagram may only occur:

a) between a state symbol and its associated input and save symbols, or

b) immediately after a decision symbol.

Each of the examples in Figure C-31 contain logically equivalent SDL representations.
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Example 1

si < S 2  ^ M ^

^  R in g in g " ^ ^  R i n g in g ^

Example 2

Example 3

FIGURE C-31 
Examples of divergence

C.6.9.2 Convergence

The point of convergence cannot occur between a state symbol and an input or save symbol, but may 
occur at any other point in an SDL diagram.

Convergence may appear in any of the four ways shown in Figure C-32.

The use of convergence can reduce the number of symbols in an SDL diagram where a sequence of 
symbols and any associated text is repeated within that same SDL diagram.

C.6.10 Comments

Comments may be added to an SDL diagram either to clarify some part of the diagram or to provide 
information which cannot be provided using SDL symbols.

A comment is attached to a flow line or SDL symbol by a single square bracket connected by a dashed 
line to the flow line or symbol. See Figure C-34.
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|  T ask  2  J  

6

T ask  3

0 T ask  4

a) One flow line flowing into another

c) Separate flow lines entering 
the sam e state symbol

b) More than one out-connector associat
ed with an in-connector

T ask  2 T ask  3

GD ( 4 ) 
GD
> In p u t 1 

T "
CCITT-39600

d) Multiple appearances of a state

FIGURE C-32 
Examples of convergence

Example a) Example b)

FIGURE C-33
Use of convergence 

Example b) is equivalent to Example a)
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a)
S e n d

d ia l-p u ls e
d ig it

_ J  M ak e  p u ls e :  3 3  m s  (nom ina l) 
1  B reak  p u lse :  6 6  m s  (nom ina l)

b)
B ackw ard  
3A1 MFC 

Signal,

Up to  th is  p o in t, d ig it  s e n t  by  
o r ig in a tin g  e x c h a n g e  is on  line. 
3A1 a s k s  fo r  m o re  d ig its  fro m  
o r ig in a tin g  e x c h a n g e

R etry

d)

B1 -  B -p a rty  id le  
B2 -  B -p a rty  b u s y  
B3 -  No t im e o u t b e fo re  a n s w e r  
B 4 -  C o n g e s tio n  
B5 -  B -p a rty  id le , no  c h a rg in g

CCITT-39630

FIGURE C-34 
Examples of use of comments

- j^From  th e  sy s te m  rec o v e ry  p ro c e s s

C.6.11 Drawing a complete SD L diagram

C.6.11.1 Starting and ending o f a diagram

SDL diagrams must start and end (if applicable) with state symbols.

It is normally preferable to draw an SDL diagram with the flow from the top to the bottom of the page.

C.6.11.2 Alternative arrangements o f  a diagram

The suspension of a process is represented by the state symbols. Whether these suspensions should be 
emphasized (by disconnecting the diagrams starting at each state) or not, is left to the SDL-user. According to the 
SDL rules there are three possible methods:

a) Method A — The diagram is interrupted at every state symbol and will continue again with that state 
symbol

Using Method A, the complete SDL diagram consists of a set of n subdiagrams, where n is the 
number of states of the process. Each subdiagram begins with a different initial state, shows all 
transitions from that state and ends with the final states of those transitions. The same final state can 
appear in several subdiagrams.

An example is shown in Figure C-35.

Note that the transitions, together with the inputs, are not explicitly shown.
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CD CD
D CCD ( 3 ) ( * )

CD CD
CD CD CD CD

CCITT-39640

FIGURE C-35 
Method A

Method B — The diagram is nowhere interrupted

In Method B the SDL diagram is drawn as a fully connected graph, where each state appears only 
once. The example of Figure C-35 is redrawn in Figure C-36 as a fully connected graph.

A variation of this method, where one state only (for instance the idle state) appears several times in a 
diagram, is in common use.

Method C — The diagram is interrupted at some state symbols

If the diagram is interrupted with some state symbols only, there are several equivalent ways of 
redrawing the Figure C-35. One of these, consisting of two subdiagrams, is shown in Figure C-37.

In Method C some states will appear in several subdiagrams. Using this method it is of course 
advisable to draw those parts of the diagram connected which belong logically together. For instance, 
it is very common that a relatively small part of the process represents the behaviour of most usual 
situations. This part could be suitably drawn in a separate subdiagram.

CCltT-39650

FIGURE C-36 
Method B

CCITT-39660

FIGURE C-37 
Method C
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C .6 .11.2.1 Comparison o f  the three methods

The advantage of the Method A lies in the minimal time spent deliberating how to draw a diagram and in 
the ease of modification and the ease of information retrieval.

The advantage of the Method B lies in the total process overview, whereas the Method C leads to the 
structuring of the process according to predetermined criteria, as to which parts of the process are of greatest 
interest.

C.6.11.2.2 Page references fo r  multiple appearing states

If a state appears more than once in a diagram, page references annotated to these state symbols are 
necessary.

There are two types of multiple appearances of states:

a) the connector-like type. (Final states of transitions can appear several times, but initial states appear 
only once.);

b) the structuring type. (Initial states also appear several times, each time displaying only a subset of the 
possible inputs and saves at that particular state.)

It might be desirable to distinguish between page references for the above two types of multiple 
appearances. This could be done by putting page references for the multiple appearing initial states in parentheses. 
Examples are shown in Figure C-38.

Alternatively, page references could be included in auxiliary documentation. This alternative might be 
especially suitable in the case of large complex diagrams.

P1

(2 )

2

P 2

- i  3
i Z

A 1,2

P 3

CCITT-39670

FIGURE C-38
Example showing page references to other 

appearances of the same state

C.6.11.3 Use o f  connectors

In drawing a large SDL diagram, it also may be necessary to interrupt the diagram due to the lack of
space. Connectors are used for this purpose. (See also § C.6.8.)

Connectors should be used also to avoid the crossing of flow lines which would make diagrams somewhat 
unclear. It is normally preferable to draw an SDL diagram with the flow from the top to the bottom of the page.

If “m ajor” flow paths exist, attention can be concentrated on them by not breaking them up with
connectors except at the top and bottom of pages. A “m inor” flow path within an SDL diagram can instead be
broken with an out-connector, the associated in-connector being placed on some other suitable page, such as a 
page following the end of the major flow paths.
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Since SDL diagrams are a medium of communication between the authors and readers, the clarity of an 
SDL diagram is highly desirable. The clarity of the diagram depends not only on the method of arranging the 
diagram, described in § C.6.11.2, but also on the complexity of the process, (e.g. the number of states, inputs and
decisions) which in turn is a function of partitioning.

With respect to the aim that diagrams should be easy to read and comprehend, some care should be taken 
to achieve a suitable layout for the diagrams.

In searching for the clearest method of representation, the author should be aware of different methods of 
using SDL. The examples shown in a), b) and c) of Figure C-39 can be considered to be alternative ways of 
representing the same part of similar processes in a given context.

Similarly, the user’s attention is drawn to Figure C-40 in which a) and b) show alternative ways of
separating input signal information.

C.6.11.4 Clarity o f  the diagrams

CE“ D

I  u z
f  S t a te  2  1 I  S ta te  3 1

I  IZZ

a) Example of an 
SDL diagram

b) Alternative SDL diagram 
incorporating a decision

c) Alternative SDL 
diagram using a 
save

FIGURE C-39

^  S t a te  9 j

I Z H U I D I Z I I I ] !
a) Example of part of an SDL diagram

b) Equivalent SDL diagram 
incorporating a decision

FIGURE C-40
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C.6.12 Treatment o f  data in SD L

C.6.12.1 General

In SDL, communication between processes takes place with the use of signals. The signal is initiated by a 
process with the use of an output. This signal is a flow of data conveying information to another particular 
process. If the receiving process recognizes this signal, by means of an input, the data of this signal becomes 
available to this process.

From the point of view of a particular process, and at a particular time, there are two major and 
complementary categories of data:

1) data available to this process.

2) data not available to this process. (This second category includes data retained but not yet available to
this process in the form of an arriving signal.)

Only available data can be used by a process in performing any of its actions: decisions, tasks or outputs.

When used in a decision or output the data itself, at this level of abstraction, is not modified. A special 
task, however, can create, store, modify or destroy data.

If it is intended to preserve data arriving by signals for future use in other transitions, these data should be
stored explicitly using a task.

C.6.12.2 Examples o f  treatment o f  data

a) For a decision, see Figure C-41.

b) For an output, see Figure C-42.

c) For a task, see Figure C-43.

Z = X +  Y

T ask  A

CCITT-39740

Note -  S is the signal name. Z is the associated data.
▼ CCITT-39730

FIGURE C-41 FIGURE C-42 

Sending data by means of an outputQuestioning of data associated with inputs 
by means of a decision
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X ™ ]  I s (Z) S to re
Z

CCITT-39750

Note -  S and K are signal names. Z and X are the associated data.

FIGURE C-43 
Storing incoming date for future use by means of a task

C.6.13 Construction o f  state pictures

C.6.13.1 State picture option

If the state picture option is chosen, it is useful to consider each state picture as consisting of the following 
three types of elements:

a) pictorial elements, e.g. ) 1 (meaning a signalling receiver);

b) input variables, e.g. f (meaning that a forward signal has yet to be recognized); and

c) qualifying text, e.g. MFC (meaning multi-frequency code).

These three types of elements are often combined to form a composite pictorial element that can be 
understood well in isolation from the rest of a state picture.

e.g. ) m f c [ f (meaning a multi-frequence code receiver that is awaiting a forward signal)

Note that the recommended pictorial element symbol for time supervising of a process incorporates the 
relevant input variable t j .

C.6.13.2 Input variables

Input variables are a valuable way of representing those conditions associated with the process which, if 
changed, will result in a transition by the process. Input variables should be shown using lower-case letters, in 
order to distinguish them readily from qualifying text, which should be shown using upper-case letters. (Changes 
in input variables correspond to input signals, which cause the process to cease its current state; changes in 
qualifying text do not correspond to input signals.)

C.6.13.3 Qualifying text

Qualifying text should be heavily abbreviated, and where possible should be placed inside appropriate 
pictorial elements, so that it is quite obvious which pictorial elements are being qualified.
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Sufficient pictorial elements should be assigned to each state picture in order to show:

a) what resources are being considered by this process during the current state. Examples of resources 
are: terminal equipment, switching paths, signalling receivers, signalling senders, switching modules 
and control elements;

b) whether one or more timers are currently supervising this process or not;

c) in the case that this process concerns call-handling, whether call charging is currently in progress or 
not, and which subscribers are being charged during this state of the call;

d) the current categories (or status) of equipment allocated to this process, where this inform ation affects 
the behaviour of this process;

e) the status of those input variables which are monitored by the process during the current state.

C.6.13.5 Example

An example of the application of the principles expressed above is illustrated by the state picture in 
Figure C-44 which has been extracted from the larger example Figure A-3 in Annex A to Recommenda
tions Z.101-104. It will be seen that during this state:

a) the resources considered by the process consist of a subscriber’s handset, a digit receiver, a dial tone 
sender and switching paths connecting these items;

b) that a timer T0 (whose current condition is t0) is currently supervising this process;

c) that no charging of the call is in progress;

d) that the subscriber has been identified as an A-party, but no other category inform ation is taken into 
account;

e) that the following input variable conditions apply: hA (i.e. the handset is off-hook, d (i.e. the digit 
receiver is awaiting a digit) and t0 (i.e. the supervising timer T0 is running).

C.6.13.4 Completeness o f  state pictures

CCITT-39760

FIGURE C-44
Example of a state in a 
call-handling process

C.6.13.6 Consistency checking feature o f  SD L diagrams with pictorial elements

If the principle expressed in § C.6.13.4e) is followed, it is always possible to deduce the set of inputs 
which will cause the process to leave each of its states, simply by looking at the input variable shqwn in the state 
picture. For example, from looking at the state picture in Figure C-44, one can deduce that three different inputs 
will cause the process to leave this state: the handset condition changing to on-hook (input h ); the arrival o f a 
digit (input d); or the expiry of timer T0 (input t 0). In this way, some “surprise transitions” can be avoided when 
implementing systems from very complex specifications, using the SDL.
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C.6.13.7 Use o f  the functional block boundary symbol

Pictorial elements shown outside the functional block boundary symbol imply elements that are not 
directly controlled by the given process, and pictorial elements shown within the functional block boundary 
symbol imply elements that are controlled directly by the given process. For example, the call process that is 
partially specified in Figure C-45 can connect or disconnect ring current and start or stop timer T4, but it cannot 
change either subscriber’s handset condition.

In designing logic from an SDL specification with pictorial elements, only those pictorial elements shown 
inside the functional block boundary will affect the processing actions performed during transition sequences. The 
composite pictorial elements shown outside the functional block boundary are normally included in a state 
picture:

a) because they indicate input variables which must be monitored by the process during the given state; 
a n d /o r

b) to improve the intelligibility of the diagram.

FIGURE C-45
Example of a transition between two states, where all processing 

actions are implied by the differences in the state pictures

C.6.13.8 Task or output

The interpretation of a processing action as either a task or an output sometimes appears to be arbitrary. 
In fact the decision to interpret the appearance or disappearance of a pictorial element within the functional block 
boundary as either a task or an output can only be resolved by consulting the process signal list.

C.6.13.9 Use o f  the timer symbol

A timing process is considered to be essentially carried out concurrently with the process that it is 
supervising, and for that reason the SDL when used without pictorial elements shows the starting or stopping of 
timing processes (“timers”) by means of outputs. Whether or not pictorial elements are used, the interruption of 
the supervised process upon expiry of the timer is always represented by an input.

70 Fascicle VI.7 — Rec. Z.104



The presence of a timer symbol in a state picture implies that a timer is running during that state. 
Following the general principle stated in § 3.1.3 of Recommendation Z.103, the starting, stopping, re-starting and 
expiry of timers is shown using pictorial elements in the following manner:

a) To show that a timer is started during a given transition, the timer symbol should appear in the state 
picture corresponding* to the end of that transition but not in the state picture corresponding to the 
start of that transition.

b) To show that a timer has been stopped during a transition, the timer symbol should appear in the 
state picture corresponding to the start of that transition but not in the state picture corresponding to 
the end of that transition.

c) To show that a timer has been restarted during a transition, an explicit output symbol should be 
shown in that transition. (Two examples are shown in Figure C-46).

d) The expiry of a particular timer is shown by an input symbol associated with a state in which the state 
picture includes the corresponding timer symbol. O f course more than one timer may concurrently 
supervise the same process, if required (see Figure C-47).

In the examples shown in Figures C-46 and C-47, it has been assumed that the timing processes belong to 
the same functional block as the supervised process, and hence internal input and internal output symbols have 
been used. If the timing processes are assumed to belong to different functional blocks from that of the supervised 
process, then external input and external output symbols should be used.

a) Restart of a timer following 
expiry of the timer

b) Restart of a timer when the 
timer has not yet expired

CCITT-39780

Note -  Each timer Tj has two mutually exclusive conditions t, and t;.

FIGURE C-46 
Examples showing the restart of a timer
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Timer T0 supervises the arrival of the first digit, whereupon  
dial tone is rem oved from the call and timer T0 is stopped. 
Timer T, continues supervising the arrival of sufficient digits 
to permit routing of the call.

FIGURE C-47
Example of the use of two supervising timers 

in the same state
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SECTION 1

GENERAL PRINCIPLES

Recommendation Z.311

1. INTRODUCTION

1.1 Field o f  application

The man-machine language (CCITT MML) can be used to facilitate operation and m aintenance functions 
of SPC switching systems of different types. According to different national requirements CCITT M ML can also 
be used to facilitate installation and testing of such systems. The contribution of the man-machine language 
toward testing will also include diagnosis of hardware faults and hardw are/softw are design deficiencies.

A list of such functions is given in Recommendation Z.318.

In many cases, SPC systems will be supported by auxiliary processors (e.g., in operation and m aintenance 
centres a n 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 network configuration is shown in Figure 1/Z.311 which 
shows the case of three separate processors. Local and remote man-machine terminals may be used (remote 
including the international case). The configuration of processors in a system may vary but this has no effect on 
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.

1.2 Basis o f  M M L

The MML contains inputs (commands), outputs, control actions and procedures sufficient to ensure that 
all relevant functions for the operation, maintenance, installation and testing of SPC systems can be performed.

It is understood that some of these matters will arise by being initiated by man and some by being 
initiated by machine.

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

a) The MML is easy to learn and to use. It is easy to input commands and to interpret outputs.

b) Both the interactive and the menu modes of operation are available as well as direct and format 
parameter input.

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

According to different Administration requirements, the use of certain commands or procedures may be 
restricted by the implementation to certain staff, terminals, etc.

The MML should be implemented in such a way that errors in commands or control actions must not 
cause the system to stop, unduly alter the system configuration or take up undue resources.
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CCITT - 3 4 1 6 0

1 =  m an -m ach in e  term in als w h ere  CCITT MML is r eco m m en d ed  to  be u sed
2 =  m an -m ach in e  term inals w h ere  th e  u s e  o f  CCITT MML is n ot co n sid ered  
I/O =  inp ut/ou tpu t

FIG U RE 1/Z.311

1.3 Input/output
' \

Input can be from any device that produces the code of the characters o f the CCITT International 
Alphabet I'jJo. 5.
' h
I ! A keyboard input device will normally be used; however, recorded input may be used (e.g., paper tape,
magnetic tape, cassette, etc.).

Output can be to any device that accepts the code of the characters of the CCITT No. 5 alphabet (paper 
tape punchers, teletypewriters, line printers, visual display units, etc.).

Two basic formats FI and F2 for printing are recommended (see Recommendation Z.312).

1.4 Extensibility and sub-setting

The MML has an open ended structure in such a way that any new function or requirement added 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 the selection is done for needs of certain sections of staff; application sub-sets, in 
which selection is made for convenience of application; etc.
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1.5 Organization o f  the Recommendations

The Recommendations Z.311 to Z.317 define the full syntax and operational aspects of the MML and 
together form a complete Recommendation.

Recommendation Z.312 discusses formats that are defined for use.

Recommendation Z.313 describes the meta-language defining the syntax diagrams used in Recommenda
tions Z.314, Z.315, Z.316 and Z.317.

Recommendation Z.314 describes the CCITT MML character set and identifies the use of some of the 
special characters. It also defines the basic elements used in the syntax.

The three Recommendations Z.315, Z.316 and Z.317 together define the syntax and dialogue procedures. 
In each case both text and syntax diagrams are used. For any element the text and the related syntax diagram 
together constitute the complete definition of the element.

Recommendation Z.315 describes all the basic syntactic elements used for input and also shows the 
combinational aspects of input, i.e. the grouping of syntactic elements required to initiate functions via the MML. 
In this and the following Recommendations a variety of syntax options is shown. It is to be noted that options 
must be chosen in any one system in a consistent manner.

Recommendation Z.316 describes output outside dialogue in terms of the specific elements and the 
allowable combinations. In the syntax diagrams where an element is used which is the same as one defined in 
Recommendation Z.315, reference is made to that Recommendation rather than duplicating the definition.

Recommendation Z.317 describes a variety of dialogue procedures in which special operating sequences 
are defined in terms of both input and output elements as described in Recommendations Z.315 and Z.316, and 
also special elements to control the dialogue procedures.

Recommendation Z.312

2. B A SIC  FO R M  LA Y O U T

2.1 General

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

It is further recommended that the layout for printing inform ation in MML should be based on a 
maximum of 72 characters per line, and 66 lines per form, as this form at can be accommodated on both the A4 
and the 11-inch standard size paper and can be printed by standard teletypewriters.

Where a number of characters/line in excess of 72 is required, a second format is recommended. This 
accommodates 120 characters/line and would be used, for example, on typewriters and 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.

2.2 Recommended form ats fo r  presenting information in M M L

2.2.1 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 form 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 be displayed on most o f the visual alpha-numerical displays 
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.
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2.2.2 Format F2

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

Reference

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

Recommendation Z.313

3. T H E  M E T A -L A N G U A G E  FO R  D E S C R IB IN G  

T H E  SY N T A X  A N D  P R O C E D U R E S

3.1 Introduction

Syntax diagrams are a method of defining language syntax. 0 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 of syntax diagrams. Each diagram defines 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 man-machine dialogue procedures. A path through a syntax diagram defines an 
MML input, an MML output or a man-machine dialogue structure.

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

3.2 Terminology

3.2.1 Terminal symbols are those characters or strings of characters which actually appear in the input or
output. The character set to be used in CCITT MML is described in Recommendation Z.314.

3.2.2 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.

3.2.3 Annotation symbols (see § 3.3.7 below) are used to insert comments. For example, they may be used to 
indicate mutually exclusive paths through a diagram.

3.3 Rules

3.3.1 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.

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

3.3.3 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.

3.3.4 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.

9 The syntax diagrams used in MML are based on those used to describe the programming language PASCAL [1]. 
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3.3.5 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.313 and Figure lb)/Z.313. For terminal output symbols see 
Figure lc)/Z.313 and Figure ld)/Z.313.

3.3.6 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 underlined 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) non-terminal input symbol see Figure le)/Z.313,

b) non-terminal output symbol see Figure lf)/Z.313,

c) non-terminal input/ou tput symbol used in dialogue procedures see Figure lg)/Z.313.

3.3.7 An annotation is denoted by the following symbol:

------------ [n

where n is a number referring to a comment. The text of the comment must be located at the foot of the diagram 
(this splitting of reference and text should help to reduce translation problems).

a) b) c) d) e) f) g)

CD o CD O □□ C
CCITT - 2 9 3 4 0

Term inal input Term inal ou tp u t N on-term inal N on-term inal N on-term inal
sy m b o ls  sy m b o ls  input sym b ol o u tp u t sy m b o l in p u t/ou tp u t

sy m b o l

FIG U RE 1/Z.313

Terminal and non-terminal symbols to be used for 
the CCITT man-machine language

Reference

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

Recommendation Z.314

4. T H E  C H A R A C T E R  SE T  A N D  B A SIC  E L E M E N T S

4.1 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.

4.2 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 V.3. [1] The code positions reserved in this table for national 
use are not contained in the basic character set of the CCITT MML, but may be used in these national 
implementations.
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According to Recommendation V.3 [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 
inform ation 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.

The characters selected for use in the CCITT MML are given in Table 1/Z.314.

TA B L E  1 /Z .314  

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

b7 0 0 0 0 1 1 1 1

b 6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1

Pos. A 1 / cb4 b 3 b 2 b 1
0 2 3 A b b /

0 0 0 0 0 NUL SP 0 ® p © P

0 0 0 1 1 DC, 1 1 A Q a q

0 0 1 0 2 □ c 2
ii 2 B R b r

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

0 1 0 0 U DC, * 4 D T d t

0 1 0 1 5 % 5 E U e u

0 1 1 0 6 & 6 F V f V

0 1 1 1 7 BEL y 7 G w 9 w

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

1 0 0 1 9 HT
(FEU

EM ) 9 I Y i y

1 0 1 0 10
LF

(FE2) SUB * : J z i z

1 0 1 1 11 VT
(FE3) ESC + 5 K ® k ®

1 1 0 0 12 FF
(FE4) / c L ® I ®

1 1 0 1 13 CR
(FE5)

- = M ® m ©

1 1 1 0 K SO > N ® n ®

1 1 1 1 15 SI / 9 0 — 0 DEL

CCITT - 2 6622
(a )  T h e se  p o sitio n s  are reserved  for national u se .

General remarks — The characters on 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 V.3 [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 V.3 [1]. The 
bits are identified by b7, b6, . . .  b , , where b7 is the highest order, or most significant bit, and b, is the lowest 
order, or least significant bit.

4.3 Summary o f  use o f  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.314).
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4.3.1 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.

4.3.2 Digit

A digit is one of the characters listed in Table 1/Z.314, column 3, positions 0 to 9.

4.3.3 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.314) is the only character used solely as a graphic character.

4.3.4 Format effector

The format effectors used in MML are the characters FE1 to FE5 and space as defined in Table 1/Z.314. 
The character BACK SPACE (FEO in Recommendation V.3 [1]) is not regarded as a format effector in the MML.

4.4 Basic elements used in the syntax

Syntax diagrams of the basic elements used in the syntax are given in § 4.5 in paragraphs with numbers 
corresponding to those in § 4.4.

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.

4.4.2 Symbolic name

A symbolic name is a string of one or more characters containing at least one letter a n d /o r at least one of 
the graphic characters +  (plus sign), #  (number sign), % (per cent sign) plus any number of digits including 
none. The characters may appear in any order, e.g., 24H, # 6 , +4687191818, X%.

4.4.3 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 inform ation 
unit (see Recommendation Z.315) is decimal, then the D ’ is optional.

4.4.4 Nondecimal numerals

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

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

4.4.4.2 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.

4.4.4.3 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.

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

4.4.4.5 When the default base for an information unit (see Recommendation Z.315) is one of the nondecimal 
numerals e.g. hexadecimal, the corresponding character combination, i.e. H’ in this example, is optional.
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TABLE 2/Z .314  

Summary of use o f characters

CCITT International Alphabet No. 5 (Recommendation V.3) [1]

Character 
or character 

string

Position
number Name

Man-machine language use

CAN 1/8 cancel Used as a deletion character.
I i n exclamation mark An indicator used in dialogue procedures (continuation character in input 

language).
n 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 per cent 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 as a graphic character. ,

) 2/9 right parenthesis Used for delimiting arithmetical expressions and as a graphic character.
* 2/10 asterisk Used for keyed numerals, in arithmetical expressions and as a graphic 

character.

+ 2/11 plus sign A character which may be used in symbolic names, in arithmetical 
expressions and as a graphic character.

- 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. Also used in arithmetical 
expressions 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 in arithmetical expressions and as a 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.

= 3/13 equal sign A separator used to separate the parameter name und the parameter value 
of a parameter.

> 3/14 greater than sign A separator to terminate the destination identifier. Also a graphic 
character.

? 3/15 question mark A indicator used for prompting.

&& 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.
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4.4.5 Text string

A text string is a string of zero or more characters enclosed by a " (quotation mark) at beginning and end. 
The string may contain any of the characters belonging to the character set defined in § 4.2 except correction 
characters (see Recommendation Z.315). If " (quotation mark) is required within a string, it is represented by 
" " (double quotation marks).

4.4.6 Arithmetical expression

An arithmetical expression is a combination of certain basic elements and arithmetic operators enclosed 
within parentheses.

4.4.7 Ancillary facilities

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

4.4.7.1 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 
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, arithmetical delimiter 
[+  (plus sign), - (hyphen), ( (left parenthesis), ) (right parenthesis), /  (solidus), * (asterisk)], identifier or inform a
tion 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].

4.4.7.2 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.

4.4.7.3 Format effector

A format effector (see § 4.3.4) 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.

4.4.8 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.

4.4.9 Indicator

An indicator is a character used to indicate a state or make a request.

No syntax diagram is given.

4.5 Definition o f  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.
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4.5.1 Identifier

Letter

Digit

Letter

CCITT - 2 6 4 0 0

4.5.2 Symbolic name

Letter

Digit — '

U<%)-
CCITT - 21391

4.5.3 Decimal numeral

Digit

Digit
CCITT - 29381

4.5.4 Nondecimal numerals 

4.5.4.1 Hexadecimal numeral
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4.5.4.2 Octal numeral

4.5.4.3 Binary numeral

K B’

< 2 >

< T >
CCITT - 29851

4.5.4.4 Keyed numeral

4.5.5 Text string

O -

o — o

Character (excluding " 
and correction 

characters)

o - CCITT - 29391

1) Not further expanded in diagram form.
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4.5.6 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.

4.5.7 Comment

G D

Character string 
(excluding the  

sequ en ce *1 and 
correction 
characters)

G D
CCITT - 3 4 2 1 0

1) Not further expanded in diagram form.

References

[1] CCITT Recommendation International Alphabet No. 5, Vol. VIII, Fascicle VIII. 1, Rec. V.3.

Recommendation Z.315

5. IN P U T  (C O M M A N D ) LANG UAG E SYNTAX SP E C IF IC A T IO N

5.1 General

The following text describes the elements o f the input language. Syntax diagrams of the input language are 
given in § 5.4 in paragraphs with numbers corresponding to those in § 5.2. 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.
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5.2 Command structure

5.2.1 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 §§ 5.2.3 and 5.2.9.1). A 
command is always completed by an execution character (see Recommendation Z.317).

5.2.2 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 of the same number of characters.

5.2.3 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 param eter name defined parameters.

5.2.4 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 §§ 5.2.4.1 and 5.2.4.2 below.

5.2.4.1 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 parameter 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.

5.2.4.2 Parameter name defined parameter

A parameter name defined parameter consists o f a param eter 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.

5.2.5 Parameter name

A parameter name unambiguously indicates the kind and structure of the subsequent param eter value and 
thereby defines the parameter value and how it shall be interpreted. It is an identifier.

5.2.6 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 § 5.2.9) is applied a 
parameter value reduces to a parameter argument.

5.2.7 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 § 5.2.9). A param eter argument 
consists of a simple or a compound parameter argument.
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5.2.7.1 Simple parameter argument

A simple parameter argument consists of one information unit.

5.2.7.2 Compound parameter argument

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

5.2.8 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.

5.2.9 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.

5.2.9.1 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).

5.2.9.2 Grouping o f  simple parameter arguments

If several simple parameter arguments are to be given within one parameter of one command it is possible 
to indicate the relevant simple parameter arguments within the same parameter value separated by an & (amper
sand). Example: 5&9 means the simple parameter arguments 5 and 9.

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

A combination of the above possibilities may also be applied when required. Example: 5&&7&9 means the 
simple parameter arguments 5, 6, 7 and 9.

5.2.9.3 Grouping o f  compound parameter arguments

If several compound parameter arguments are to be given within one parameter of one command it is 
possible to indicate the relevant compound parameter arguments within the same parameter value separated by an 
& (ampersand). Example: 5-1&6-3 means the two compound parameter arguments 5-1 and 6-3.

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

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

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

The interpretation of the separators && (ampersand ampersand) and &&- (ampersand ampersand hyphen) is under study. 
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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Corrections can be made by the deletion and resubmission of input.

Specific characters are not proposed because of the diverse nature of Inpu t/O utpu t terminal devices 
available.

5.3.1 Delete last character

The facility may be used to delete successive input characters back to the last system output (see § 5.3.2).

5.3.2 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).

5.3.3 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 present 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).

5.4 Definition o f  the input (command) language structure in syntax diagrams

5.4.1 Command

5.3 Corrections and delete command

C om m and
co d e

CCITT - 2 1 3 4 2
LLo*Block of 

p aram eters

5.4.2 Command code

Identifier Identifier >©—TIdentifier

fT
CCITT - 29351

5.4.3 Block o f  parameters

0 - - - S

2
Position defined 

param eter

Param eter name 
defined param eter CCITT - 2 1 3 5 2

1) Upper m ain branch valid only for b lock  o f p osition  d e fin ed  p aram eters.
2) L ow er m ain branch valid only  for b lock  o f  param eter n am e d efin ed  p aram eters.
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5.4.4.1 Position defined parameter

5.4.4 Parameters

P aram eter
nam e

^ = )J

Param eter
va lue

CCITT - 2 9 360

5.4.4.2 Parameter name defined parameter

5.4.5 Parameter name

Identifier  ►
CCITT - 2 6 370

5.4.6 Parameter value

5.4.7 Parameter argument
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5.4.7.1 Simple parameter argument

Inform ation unit
CCITT - 2 6 3 7 0

5.4.7.2 Compound parameter argument

Inform ation
unit < E > Inform ation

unit
CCITT - 3 4 2 0 0

5.4.8 Information unit

5.4.9 Information grouping

5.4.9.1 Group o f  blocks o f parameters 

See syntax diagram § 5.4.1.

5.4.9.2 Group o f  simple parameter arguments

Sim ple param eter  
argu m en t

<i>

L*GD-*Sim ple param eter  
argu m en t

CCITT - 3 4 1 8 0
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5.4.9.3 Group o f  compound parameter arguments

Recommendation Z.316

6. O U T P U T  LANG UAG E SYNTAX S P E C IF IC A T IO N

6.1 General

Syntax diagrams of the output language are given in § 6.3 in paragraphs having numbers corresponding to 
those in § 6.2. 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.

6.2 Output structure

6.2.1 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 mode operating sequence (see 
Recommendation Z.317). An example of such a delayed response is a traffic measurement result.

6.2.2 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 or 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 a n d /o r graphic characters selected from a layout option.

6.2.2.1 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.

6.2.2.1.1 Graphic characters

Graphic characters are used to improve readability of output.

6.2.2.1.2 Format effector

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

6.2.2.2 Source identifier

A source identifier indicates the physical area in which an output was generated.
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6.2.2.3 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 of 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 m onth and between m onth 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.

6.2.2.4 Time o f  day

The output of 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 
Hours, minutes, seconds

6.2.2.5 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.

6.2.3 Alarm statement

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

6.2.3.1 Variable text

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

6.2.4 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 § 6.2.6,

— output recipient identification.

6.2.5 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 com m and sequence num ber it may also include clarifying text. It 
also may appear in dialogue procedures (see Recommendation Z.317).

1225 or 12:25
122501 or 12:25:01
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6.2.5.1 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.

6.2.6 Identification o f output

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

6.2.7 Text block

A text block is any combination of clarifying texts, variable texts, parameter name defined parameters 
a n d /o r tables which gives information wherever it is needed or requested.

6.2.8 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 § 6.3.8 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).

6.2.8.1 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.

6.2.9 End o f output

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

6.2.10 Comments in output

The purpose of a comment in output is as for clarifying text (see § 6.2.5.1 above) 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.

6.3 Definition o f  the output language syntax in diagrams

6.3.1 Output outside dialogue

1) C om m an d  referen ce  and alarm s ta te m e n t  cou ld  appear in th e  s a m e  o u tp u t, e .g .  if a control s y s te m  unit is ta k en  o u t o f ser v ic e  by 
m e a n s  o f a co m m a n d .

2) T his b y -p a ss  can  be tak en  only  w h e n  th e  id entifica tion  o f o u tp u t co n ta in s  su ffic ie n t inform ation .
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6.3.2 Header

CCITT

1) S o u rce  identifier m ay  be o m itted  w h ere  th ere  is only o n e  so u rce  producing o u tp u ts .

6.3.2.1 Layout option

1) N ot further ex p a n d ed  in diagram  form .

CCITT - 29471

6.3.2.1.1 Graphic character

^0 o-
o *
0 -

- 0
0 -

^ 0 CCITT - 29501

26 3 1 2
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6.3.2.2 Source identifier

6.3.2.3 Calendar date

6.3.2.4 Time o f  day

1) a) If required to  fa c ilita te  v isual hu m an un derstand ing  o f ou tp u t, a : (co lon) m ay  be u sed  to  sep a ra te  
hours, m in u tes  and s e c o n d s  (refer to  [2]). 

b) T his u s e  o f th e  : (colon) is n o t a llo w ed  in input s in c e  th e  ch aracter  is u sed  a s  a sep arator b e tw e e n  
b lock s o f param eters.

6.3.2.5 Additional header information

1) S e e  R ecom m endation  Z .315.
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6.3.3 Alarm statem ent

CCITT - 3 4 2 6 0

6.3.3.1 Variable text

1) S e e  R ecom m endation  Z .315.

6.3.4 Additional information

1) S e e  R ecom m endation  Z .315.

6.3.5 Command reference
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6.3.5.1 Clarifying text

1) S e e  R ecom m endation  Z .315.

6.3.6 Identification o f  output

6.3.7 Text block

1) S e e  R ecom m endation  Z .315.
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6.3.8 Table

6.3.9 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.
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Recommendation Z.317

7. M A N -M A C H IN E  D IA L O G U E

7.1 General

In the man-machine information interchange, one can define two types of sentences, namely dialogue 
procedure and output outside dialogue. Output outside dialogue is fully defined in Recommendation Z.316. Its 
position in the interchange in relation to dialogue procedure is given in the sentence procedure syntax diagram 
§ 7.3. (See also § 7.5 for details.)

The text in § 7.2 describes the dialogue procedure. Syntax diagrams of the dialogue procedure are given in 
§ 7.4 in paragraphs having numbers corresponding to those in § 7.2

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

7.2 Definition o f  dialogue procedure

7.2.1 Overview o f  the dialogue procedure

The general forms of the dialogue procedure are the interactive mode operating sequence and the menu 
mode operating sequence. Other possible mode operating sequences form subsets of the interactive mode operating 
sequence, e.g. continuation mode operating sequence. The menu mode operating sequence is also capable of 
extension beyond the application to command code selection, e.g. selection of a parameter value out of a 
predefined set, selection of possible correction facilities and selection of possible execution characters.

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 operating sequences. The dialogue can be 
terminated by a procedure epilogue.

7.2.2 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 initiator of the dialogue. The identification of the initiator is optional;

— a header, which is given from the system and contains the exchange identification, information 
relating to date and time, etc. The header can constitute the top line on a display or a paper form.
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 operating sequence.

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

7.2.2.1 Request

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

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

1.2.2.2 Identification procedure

The identification procedure is used for identification and authorization of an initiator of MML input. The 
identification can provide access to groups of commands which can have different security or functional 
classifications (e.g. traffic measurement function). The identification invitation may request the initiator to identify 
himself by means of a password or an identity card. The password must be input following a ready indication.
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7.2.2.2.1 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 man-machine terminal. The ready indication is defined as the character <  (less 
than sign) optionally preceded by the appropriate format effectors.

1.2.23 Header

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

7.2.3 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 inform ation 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.

7.2.4 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 man-machine 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 
a n d /o r the output of end of dialogue from the system.

7.2.5 Operating sequences

7.2.5.1 Interactive mode operating sequence

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

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

Special actions can include manual responses, such as the actuation of keys on terminals or switchframes 
and the replacement of hardware packages, if recognized by the system.

7.2.5.1.1 Continuation mode operating sequence

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

Parameter input can be performed in two different ways: direct param eter input or format param eter
input.

7.2.5.2 Menu mode operating sequence

Menu mode operating sequence is similar to interactive mode operating sequence but provides a menu 
selection procedure both initially to arrive at the first command code and, if necessary, to provide a destination 
prologue, and also subsequently whenever a further command code is required.

The menu mode operating sequence may be entered following the procedure prologue in one of two ways.
In one instance, menu mode will be entered automatically due to the fact that the menu mode has been requested 
on a general basis through a separate command, or because menu mode is the normal way of working in the 
system. The other mechanism is for a ? (question mark) to be given following the ready indication.

In all cases, having indicated the command code required through the menu selection procedure, 
parameters may be input using either direct parameter input or format param eter input. The menu mode operating 
sequence may optionally be terminated by an end statement.
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7.2.5.2.1 Menu selection procedure

Menu selection procedure can be used to arrive at a command code or to provide a destination prologue. 
The menu selection procedure also provides a means for assembling and executing a command with all its 
relevant parameters. This is done by selecting the appropriate item from subsequent menu outputs.

7.2.5.2.2 Command code output

The command code output is the command code positioned as necessary in the output.

1.2.5.23 Menu output

The menu output comprises a number of items one of which can be selected. The menu output may 
include appropriate instructional text.

7.2.5.2.4 Selection identity

Each item of the menu output is preceded by a selection identity in order to allow a choice to be made.

7.2.5.2.5 Selection input

The selection input is the character(s) of the selection identity of the chosen item from the menu output. 

Note — Other means for indicating the selection available with advanced terminals are under study.

7.2.6 Methods o f  inputting parameters

There are two methods of inputting parameters: direct parameter input and format parameter input. Both 
methods can be used in the interactive mode operating sequence and in the menu mode operating sequence.

7.2.6.1 Direct parameter input

The direct parameter input consists of an optional parameter block introduction sequence preceded by the 
separator : (colon). If only one sequence of parameter blocks is to be introduced the execution character 
; (semi-colon) is given to initiate the required functions which will result in response output.

By giving the continuation character ! (exclamation mark) instead of the execution character the 
interpretation and execution of input information is done. The system is then required to return a parameter block 
request indication after the response output associated with the present block or sequence of blocks of parameters. 
The param eter block request indication, in turn, functions as an indication to proceed with the input of the next 
block or blocks of parameters. The parameter block request indication consists of a : (colon) optionally preceded 
by the appropriate format effectors. Following the parameter block request indication, the continuation mode 
operating sequence can be abandoned by invoking the delete command function.

The parameters are given in accordance with the parameter block introduction sequence. An optional end 
statement concludes a direct param eter input.

7.2.6.1.1 Parameter block introduction sequence

The parameter block introduction sequence is used to input a block of parameters. All parameters are 
introduced according to the input syntax. The introduction 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. Each information element down to param eter value (each part o f the command bounded 
by separators) can be replaced by a “help” by means of a ? (question mark) in which case the system will prom pt 
enough information to enable input to continue. The information is given in the form of a guidance output.

The contents o f the guidance output depends on the place where the request for help was initiated and 
may cover information about:

a) complete command (block of parameters);

b) a part of the block of parameters, i.e. either the parameter name of the next parameter to be entered 
or information about a parameter value of the present parameter;

102 Fascicle VI.7 — Rec. Z.317



c) an indication that the information supplied is sufficient and that an execution order may be given.

The default value of a prompted parameter is given as a parameter value assigned for this purpose.

7.2.6.2 Format parameter input

The format parameter input may be invoked in one of two ways. Either it is invoked directly or by giving 
the ? (question mark) following the command code. The system responds with an output listing the parameters for 
the command, i.e. the format output.

The format output is presented so that when it is filled in, and is input to the system, it completes the 
command. This process is the format parameter entry sequence. The format output, when subjected to the format 
parameter entry sequence, produces an input which conforms to Recommendation Z.315. This implies that where 
optional fields exist the system should output a default indication in the appropriate position — possibly 
including the default value. The precise construction of the format output and the method of preparing and 
offering the input, i.e. the format parameter entry sequence, depend on the system and terminal design and are 
not defined in this Recommendation. This Recommendation has assumed that all information required for a block 
of parameters can be provided in one format output. Where this is not the case the Recommendation has not yet 
been specified. The end of a format parameter input can be indicated to the system by giving one of the execution 
characters ; (semi-colon) or ! (exclamation mark) as appropriate.

7.2.7 Response output

Response output covers all types o f output conveying information about the state o f an input.

Types of response output are acceptance output, rejection output and request output.

7.2.7.1 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.

1.2.1.2 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 initiator of the input is not 
authorized to request the action required by the command.

7.2.7.3 Request output

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

7.3 Sentence procedure syntax diagram

1A Definition o f  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.
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7.4.1 Dialogue procedure

1) M enu m o d e  m ay be th e  d e fa u lt operating  s y s te m  for a particular term inal, or a sep a ra te  c om m an d  m ay d irect th e  s y s te m  to  op era te  in 
su c h  a w a y . T herefore it is n e c e s s a r y  to  provide a d irect path from  p roced u re prologue to  m en u  m od e  operating  s e q u e n c e . If neither o f  
th e s e  m e th o d s  is th e  c a s e  th en  th e  ready ind ication  is g iven  in th e  usual w a y , and if m enu  m o d e  is required, a ? (q u estion  mark) m u st  
b e input.

2) This operating  s e q u e n c e  o ffer s  a lso  th e  d estin a tio n  prologue facility  in m en u  m o d e.

7.4.2 Procedure prologue

CCITT - 2 9 5 3 0

7.4.2.1 Request

1) N ot further ex p a n d ed  in diagram  form .
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7.4.2.2 Identification procedure

1) N ot further ex p a n d ed  in diagram  form .

7.4.2.2.1 Ready indication

1) N ot further ex p a n d ed  in diagram  form .

1A.2.2.2 Identification invitation

7.4.2.2.3 Password

C haracter

CCITT - 3 4 3 4 0

1) N ot further e x p a n d ed  in diagram  form .
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7.4.3 Destination prologue

CCITT - 3 4 3 6 0

7.4.3.1 Destination identifier

- o
Inform ation

unit
CCITT - 2 9 5 9 0

7.4.4 Procedure epilogue

7.4.4.1 End o f  dialogue
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7.4.5.1 Interactive mode operating sequence

7.4.5 Operating sequences

CCITT - 2 9 6 1 0

7.4.5.1.1 Continuation mode operating sequence

7.4.5.1.2 Manual response

2) N ot further e x p a n d ed  in diagram  form .

7.4.5.1.3 Interaction request output
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7.4.5.1.4 End statem ent

7.4.5.2 Menu-mode operating sequence

CCITT - 3 4 3 7 0

1) F u n ction /com m an d  and a rea /d estin a tio n  s e le c tio n .
2) N o d estin a tio n  se le c tio n  in th is  branch.
3) String o f related  co m m a n d s.
4) D estin a tion  se le c tio n  only.
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7.4.5.2.1 Menu selection procedure

CCITT - 34381

7.4.5.2.2 Command code output

1) S e e  R ecom m endation  Z .315.

7.4.5.2.3 Menu output

1) This b y -p a ss  m u st be co n s is ten tly  u sed  w ith in a s y s te m .

7.4.5.2.4 Selection identity

7.4.5.2.5 Selection input

S * '

D ecim al
Identifier 1r

num eral j

J CCITT - 3 4 4 2 0
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7.4.6 Methods o f  inputting parameters

7.4.6.1 Direct parameter input

CCITT - 3 4 4 3 0

7.4.6.1.1 Parameter block introduction sequence

1) It is not allow ed to mix param eters of different ty p es within a block of param eters.
2) S ee  Recommendation Z.315.

♦

29671
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7.4.6.1.2 Parameter block request indication

1) Not further expanded in diagram form.

7.4.6.1.3 Guidance output

Character string 
(not containing 

the sequence */)
CCITT - 29681

1) Not further expanded in diagram form.

7.4.6.2 Format parameter input

CCITT

1) Format parameter entry sequ en ce  can include system  prompted error recovery se q u en ce s.
2) Not at present further expanded in diagram form in a Recom m endation.

7.4.7 Response output
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7.4.7.1 Acceptance output

CCITT - 3 4 4 6 0

7.4.7.2 Rejection output

CCITT - 3 4 4 7 0

7.4.7.3 Request output

7.5 Input output management

7.5.1 General

The question of input output management is highly hardware and system dependent. Input output 
management strategies should be provided to:

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

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

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

7.5.2 Priorities o f  output

The priority of an output 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/ou tput 
management procedures but may be output at any time.
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The priority of an output 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 inpu t/ou tpu t management 
point of view there shall be two classes of priority for output: 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.

7.5.3 Output to a device not in a dialogue procedure

An output 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 § 7.5.5).

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.

7.5.4 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 mode operating sequences 1}. 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 § 7.5.4.1 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.

7.5.4.1 Interruption in dialogue due to input/output management

1) Menu m ode may be the default operating system  for a particular terminal or a separate com m and m ay direct the sy stem  to operate in 
such a w ay. Therefore it is necessary  to provide a direct path from procedure prologue to menu m ode operating seq u en ce . If neither of 
th ese  m ethods is the ca se , then the ready indication is given in the usual w ay , and if the menu m ode is required, a ? (question mark) 
m ust be input.

2) This operating seq u en ce offers also the destination prologue facility in m enu m ode.

In terrup tion  in o ther places requires further study.
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7.5.4.2 Message waiting indication 

Recommendation still under study.

7.5.4.3 Acceptance input 

Recommendation still under study.

7.5.5 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 § 7.2.2.1. When the above request 
has been made the dialogue with the machine 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 of output.

7.6 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 initiator. 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, 
continuation and menu mode operating 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.

Recommendation Z.318

8. L IST  O F  F U N C T IO N S

8.1 Introduction

A preliminary list o f functions which are expected to be controlled by means of the MML is given in this 
Recommendation b.

The functions are listed under four main function areas:

operation, maintenance, installation and testing.

Because of potentially different national needs some functions appear under more than one heading.

8.2 Functions

8.2.1 General functions

In addition to those functions indicated below which imply changing or setting data there are also the 
corresponding interrogation functions.

b This list was agreed jo in tly  in studies o f  Study G roups X I and  X III  during  the Study Period 1973-1976. The list is not to be 
regarded as com plete. The purpose  o f  preparing  a list o f functions was to  ensure th at the M M L recom m ended by the 
C C IT T  w ould  be adequate  to  cover all the necessary functions.
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8.2.2 Operational functions

8.2.2.1 Subscriber administration

— taking subscribers’ lines in to /ou t of service 2);

— allocate change and remove classes of subscriber service;

— changing of a subscriber’s number;

— blocking and unblocking a subscriber’s line;

— interrogation of a subscriber’s classes of service;

— interrogation of blocked subscriber lines;

— reading of subscriber’s charging inform ation;

— retrieval of charging information;

— malicious call tracing;

— putting a subscriber on to subscriber charging observation, etc.

8.2.2.2 Routing administration

8.2.2.2.1 Changing data relating to a group o f  circuits

— changing of signalling system;

— inserting a new group of circuits;

— changing search order in a bidirectional group of circuits;

— adding a new circuit;

— changing the group affiliation of a circuit;

— changing the position of a circuit from one inlet or outlet to another inlet or outlet in the switching
matrix.

8.2.2.2.2 Changing routing and analysis data

— changing the alternative routing table;

— changing of traffic routing for network management purposes;

— changing of analysis data (start of selection, number of digits to be sent, etc.).

8.2.2.3 Traffic administration

— traffic recording according to CCITT method No. 1 (Recommendation E.261);

— traffic recording according to CCITT method No. 2 (Recommendation E.261);

— changing of traffic load control criteria;

— analysis o f destinations of incoming traffic;

— measurements of subscribers’ behaviour;

— means for interrogating the measurement parameters of different measurement groups;

— means for inserting a given route, circuit, etc., into, or removing it from, a series of measurements;

— outputting of data relating to grade of service.

See network management actions in § 5.2 of Recommendation E.410 (former Recommendation Q.55).

See measuring and recording of traffic, Recommendations E.500 and E.501.

See Recommendations E.420, E.421 and E.422 to E.425 of the Orange Book (formerly Recommenda
tions Q.60, Q.60 bis, and Q.61 to Q.64 of the Green Book).

Subscribers’ lines includes lines on PABX.
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8.2.2.4 Tariff and charging administration

— changing tariff for a certain traffic destination;

— changing parameters for a charging rate;

— changing time for switching between day and night rate;

— reading of accounting statistics (accounting between operating companies);

— changing the parameters involved in the accounting methods for traffic between different operating 
companies.

8.2.2.5 System control operation

— setting and reading of calendar;

— loading of overlay programmes;

— changing authority for an input device;

— changing output device for a certain output;

— changing the code to be transmitted by a tape reader unit or to a tape punch as, for example,
in ATME;

— defining a file being set up on a magnetic tape equipment;

— changing working mode for a certain programme;

— changing of system configuration;

— starting tape reader or magnetic tape equipment;

— loading a new programme package.

8.2.3 Maintenance functions

8.2.3.1 Maintenance o f  subscribers'lines

— test of one subscriber’s line and associated equipment;

— test of a group of subscribers’ lines and associated equipment;

— measurement of one subscriber’s line and associated equipment;

— measurement of a group of subscribers’ lines and associated equipment;

— blocking or unblocking a subscriber’s line for maintenance purposes;

— observation or supervision of subscribers’ lines and equipment.

8.2.3.2 Maintenance o f  lines between exchanges

— test o f one line and associated equipment;

— test of a group of lines and associated equipment;

— measurement of one line and associated equipment;

— measurement of a group of lines and associated equipment;

— blocking or unblocking a line for maintenance purposes;

— observation or supervision of lines and equipment.

8.2.3.3 Switching network maintenance

— making test calls;

— 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;
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— supervision and measurement of quality of service of switching network;

— fault localization in the speech path network;

— access for traffic observation for maintenance purposes;

— alarm reporting;

— switch unit status recording.

8.2.3.4 Control system maintenance 

Hardware:

— system status reporting;

— alarm reporting and fault localization;

— functional testing after repair;

— initiating periodic testing operations;

— changing system configuration for maintenance purposes.

Software:

— checking consistency of data (e.g. checksumming);

— initiating restart;

— setting traps for programme fault tracing;

— changing memory contents;

— memory dumping for maintenance purposes.

Load control:

— omitting non-essential functions in overload situations;

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

— reducing service for low-priority subscribers.

Network management:

— changing routing inform ation;

— changing criteria for initiating network management actions.

8.2.4 Plant installation functions

The configuration of an exchange is described by several parameters of limits such as:

— maximum number of subscribers;

— maximum number of trunks;

— wiring of equipments;

— list of existing services or facilities;

— list of existing signalling systems;

— maximum size of data tables, etc.

Any change in software or hardware under these limits is considered as an operational function, 
e.g. adding equipments or features.

To initiate or change some of these limits (first installation or extension) specific functions have to be 
executed (the same kind of functions in both cases are called plant installation functions).

8.2.4.1 Switching system installation

Testing and data generation functions for:

— new network-blocks installation;

— new trunks installation;

— new signalling-equipment installation;

— new test-equipment installation;

— new blocks of subscriber-circuits installation;

— new interface-equipment installation.
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Installation of new software:

— new operational packages;

— new test programmes;

— new statistics programmes;

— new overlay programmes;

— new signalling systems;

— new services, facilities and tariff.

Extension of system control:

— control unit;

— memory;

— input/output devices.

Table generation:

— subscribers;

— routing and tariffs.

8.2.5 Testing functions

The memory dump expressing:

— the begin and end of the dump in absolute addressing;

— the begin and end of the dump in symbolic addressing;

— the wish to have the dump in a binary (hexadecimal/decimal) form;

— changing programmes and data.

Adding patches:

— patches in a case of programme changing;

— reloading patches in a reload phase;

— starting and stopping a programme trace;

— starting and stopping a data trace.

Under simulated conditions:

— test programmes;

— test hardware equipment;

— start test calls;

— stop at a particular address;

— loading new programme packages;

— restarting the machine (from certain conditions).

8.2.4.2 System control installation
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SECTION 2

(not yet defined; it will contain Recommendations Z.321 to Z.329)

SPECIFICATION OF FUNCTIONS

SECTION 3

USERS MANUAL

(not yet defined; it will contain Recommendations Z.331 to Z.339)
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SECTION 4

GLOSSARY OF TERMS

Recommendation Z.341

G L O SSA R Y  O F T E R M S

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, all terms well established in current usage which are 
not made up of compound words in their ordinary sense (i.e. unambiguous and self-explanatory words) and hence 
require definition.

The terms in italics in the text of the definitions are defined elsewhere in this glossary.

2 List of terms

acceptance input

F: entree d ’acceptation 

S : entrada de aceptacion

An input used to allow the system  to output an announced high priority output, shown 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.

additional information

F: information su p p lem en ta l 

S :  informacidn adicional

Provides information supplementary to the actual output, such as type of output, e.g. maintenance, traffic 
data or output recipient identification.

additional header information

F: information d ’en-tete su p p lem en ta l 

S : informacidn adicional de encabezamiento

Provides information supplementary to the actual output header, such as sequence number, processor 
number, output device, or day of the week.
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administrative processor

F: processeur de gestion 

S : unidad de proceso para la gestidn

A centralized processor for administrative purposes, e.g. billing, which serves several switching centres.

alarm statement

F: instruction d ’alarme 

S : sentencia de alarma

A statement providing information concerning an alarm condition, such as the degree (level) of alarm or 
the source of the alarm.

annotation symbol

F: symbole d ’annotation 

S: simbolo de anotacion

A symbol ( — — — [n where n is a number referencing a note) used in the meta-language to add 
descriptive comments or explanatory notes as clarification.

arithmetic delimiters

F: delimiteurs arithmetiques 

S : delimitadores aritmeticos

A  symbol used to denote the arithmetic operation(s) to be performed in an arithmetic expression. Allowed
delimiters are: +  (plus sign), — (hyphen), /  (solidus), * (asterisk), ( )  (left and right parentheses).

arithmetic expression

F: expression arithmetique 

S : expresion aritmetica

A  combination of arithmetic delimiters, numerals (decimal, hexadecimal, octal, or binary) and identifiers 
enclosed by parentheses.

binary numeral

F: nombre 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 of parameters

F: bloc de parametres 

S : bloque de parametros

A  set of interrelated parameters containing information necessary for the system to perform the action or 
function specified in the command.

CCITT MML

F: LH M  du CC ITT  

S : LH M  del C C ITT

The man-machine language (MML) for stored program controlled switching systems developed by the 
International Telegraph and Telephone Consultative Committee (CCITT).

character

F : caractere 

S :  caracter

A  member of the character set which is used for the organization, control, or representation of data.
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character set

F: ensemble de caracteres

S : conjunto de caracteres: (o juego de caracteres)

The finite set of different characters used in C C ITT MML.

clarifying text

F: texte explicatif 

S :  texto aclaratorio

A set of information units used to make the purpose and content of the output clearer, 

command

F: commande N

S : instruccidn

A specification of an expected action or function by the system.

command code

F: code de commande 

S : codigo de instruccidn

A set of up to 3 identifiers, separated by — (hyphen), used to specify the expected action or function the 
system  is to perform.

command reference

F: reference de commande 

S : referenda de instruccidn

A reference to a previous input, 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 instruccidn

A reference number uniquely identifying a previous input.

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.

compound parameter argument

F: argument de parametre compose 

S : argumento de parametro compuesto

A parameter argument made up of more than one information unit. It is used to specify a multidimensional 
object or value. E.g. a date can be expressed as 1979-12-31.

continuation character

F: caractere de repetition 

S : caracter de continuacion

A character that allows for continuation of the man-machine dialogue in the continuation mode.
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continuation mode

F: mode repetitif 

S : modo continuation

A mode of operation in which more than one command with the same command code can be given in a 
sequence without repeating the command code.

continuation mode operating sequence

F: sequence de fonctionnement dans le mode repetitif 

S : secuencia de funcionamiento en el modo continuation

The sequence of operations required to implement continuation mode.

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 of data.

correction character

F: caractere de correction 

S : caracter de correction

A character used to invoke correction facilities prior to analysis of input.

decimal numeral

F: nombre decimal 

S : decimal numeral

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).

default value

F: valeur de defaut 

S : valor por defecto

The value given to any parameter in the absence of a specific value in the input.

deletion character

F: caractere d ’effacement 

S :  caracter de borrado

A character that causes the system to respond with an acknowledgement that present input after the last 
command executed is cancelled.

delimiter

F: delimiteur 

S : delimitador

A character that organizes and separates items of data.

destination identifier

F: identificateur de destination 

S : identificador de destino

Indicates, the physical area where the command is processed.
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digit

F: chiffre 

S : digito (cifra)

A character of the character set representing an integer, listed in Table 1/Z.314, column 3, positions 0 
(zero) to 9.

end of dialogue

F: Jin de dialogue 

S : Jin de dialogo

The indication that the dialogue is finished.

end of output

F: Jin de sortie 

S : Jin de salida

The indication that the output outside dialogue is finished.

end statement

F: instruction de Jin 

S : sentencia de fin

Terminates output information from the system in an operating sequence where term ination is not obvious.

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 control system

F: systeme de commande du central 

S :  sistema de control de central

The central control system of a stored program controlled switching system. It may consist of one or more 
processors.

execution character

F: caractere d ’execution 

S : caracter de ejecucion

A character which requests that the command be executed.

flowline

F: ligne de liaison 

S : linea de flujo

A line representing a connection path between symbols in a syntax diagram.

format

F: form at 

S : formato

The arrangement or layout of data on a data medium.
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format effector

F: caractere de mise en page 

S :  determinante de formato

Any character(s) used to control the positioning of printed, displayed or recorded data.

format parameter entry sequence

F: sequence d ’entree de parametres avec form at 

S: secuencia de introduccion formatizada de parametro

The sequence performed when entering parameter values in a form at output.

format parameter input

F: entree de parametre avec form at 

S: introduccion formatizada de parametro

A form at output, and a form at parameter entry sequence followed by an execution.

format output

F: sortie de form at

S : salida de formato (formatizada)

An output of the parameters belonging to a command leaving empty positions for insertion of parameter
values.

function

F: fonction 

S :  funcion

An action which various groups of staff wish to carry out, e.g. add subscriber’s line, initiate a testing 
routine, read a subscriber’s class of service. To carry out one function, one or more commands may be necessary.
The function is characterized by the command code(s).

graphic characters

F: caracteres graphiques

S : caracteres graficos

A collection of characters within the character set used to improve readability of output.

guidance output

F: sortie d ’instruction 

S :  salida de orientacion

Output which appears as a comment in output providing direction to the initiator o f  M M L input.

header

F: en-tete 

S :  encabezamiento

General information which could comprise identification information, date and time, etc.

hexadecimal numeral

F: nombre 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).
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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.

indicator

F: indicateur 

S :  indicador

A character given by an initiator or machine (system) used to indicate a state or to request initiator or 
machine action.

information unit

F: unite d ’information 

S :  unidad de informacidn

The smallest part of data in the input or output.

initiator of MML input

F: operateur d ’une entree LH M  

S : iniciador de entrada L H M

The “m an” in the term “M an/M achine Language”. Any person able to input inform ation via a keyboard 
or similar device and to observe output on any visible medium.

input
F: entree 

S : entrada

The process that constitutes the introduction of data into a data processing system  or any part o f it.

interactive mode operating sequence
F: sequence de fonctionnement en mode interactif 

S : secuencia de funcionamiento en el modo interactivo

A sequence which may consist of a single continuation mode operating sequence terminated by an optional 
end statement or of a series of continuation mode operating sequences or special actions. The latter occurs when, as 
a result o f partial execution of a function, the machine requests the initiator to supply it with further information 
in the form of specific actions or further commands for which initiator judgm ent a n d /o r decision is required.

I/O  devices
F: dispositif d ’entree-sortie 

S : dispositivos de entrada/salida

Memory and keyboard devices for entering or receiving data to or from the system. Can be controlled 
manually for entering or receiving data.

keyed numeral
F: nombre compose au 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 : opcion de estructuracion

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.
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letter

F: lettre 

S : letra

A character of the character set representing the alphabet, listed in Table 1/Z.314, columns 4, 5, 6 and 7 
excluding table positions 5/15 and 7/15.

man-machine language (MML)

F: langage homme-machine (LHM)

S: lenguaje hombre-maquina (LHM)

The communication medium used between the initiator of MML input and the system.

man-machine terminal

F: terminal homme-machine 

S : terminal hombre-maquina

An input/ou tput device, consisting of a keyboard and a display unit, used to allow the initiator of MML 
input and the system  to communicate with each other.

menu mode

F: mode menu 

S : modo menu

A mode of operation in which certain actions can be performed by choosing the appropriate item 
presented in the menu outputs.

menu mode operating sequence

F: sequence de fonctionnement en mode menu 

S :  secuencia de funcionamiento en modo menu

Provides a menu selection procedure both initially to arrive at the first command code and if necessary, to 
provide a destination prologue, and also subsequently whenever a further command code is required.

menu output

F: sortie en mode menu 

S : salida en modo menu

A list of items, together with optional instructional text. One of these items may be chosen.

menu selection procedure

F: procedure de selection en mode menu 

S : procedimiento de seleccion en modo menu

A selection procedure used to obtain a command code, a destination prologue, or execute a complete 
command.

message waiting indication

F: indication d ’attente de message 

S : indicacion de mensaje en espera

A means of announcing, within a dialogue procedure, the presence of a high priority output for this 
I /O  device.

meta-language

F: metalangage 

S : metalenguaje

A symbolic method for defining M M L input and output syntax.
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mnemonic abbreviation

F: abreviation mnemonique 

S : abreviatura nemotecnica

A representation of an entity typically consisting of one or more characters chosen to assist the human 
memory.

non-decimal numeral

F: nombre 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.

numeral

F: designation numerique 

S : numeral

A discrete representation of a number within a numbering system.

numbering system

F: systeme de numeration 

S : sistema de numeracidn

Any notation for the representation of numbers.

octal numeral

F: nombre octal 

S : numeral octal

A numeral in the octal (base 8) numbering system, represented by the characters 0, 1, 2, 3, 4, 5, 6, 7, 
optionally preceded by O’ (letter O apostrophe).

operation aind maintenance centre processor

F: processeur de centre d'exploitation et de maintenance

S :  unidad de proceso (procesador) para centro de explotacion y  mantenimiento 

A centralized processor for operation and maintenance purposes which serves one or more switching
centres.

output

F: sortie 

S : salida

The process that consists of the delivery of data from a data processing system  or from any part of it.

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 entered in an interactive mode operating sequence, e.g. a traffic measurement result.
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parameter

F: parametre 

S : parametro

Data which identifies and contains pieces of necessary information to execute a command.

parameter argument

F: argument de parametre 

S : argumento de parametro

A part of a parameter value which specifies an appropriate object or value. It consists of one or more 
information units separated by - (hyphen).

parameter block

F: bloc de parametres specifiques 

S: bloque de parametros especificos

A number of parameters specific to a command.

parameter block introduction sequence

F: sequence d ’introduction de bloc de parametres 

S : secuencia de introduccion de bloque de parametros

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 initiator to proceed with input of parameters.

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 name defined parameter

F: parametre defini par le nom de parametre 

S: parametro definido por el nombre de parametro

A parameter which is identified by its parameter name.

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 more information units.

password

F: mot de passe 

S : contrasena

A character string used for identification and authorization of an initiator.
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position defined parameter

F: parametre de/ini par la position 

S : parametro definido por la posicion

A parameter whose nature is identified by its position in the parameter block o f a command.

procedure epilogue

F: epilogue de procedure 

S : epilogo de procedimiento

The procedure used to terminate the dialogue procedure and may consist of a manual action by the initiator 
to the machine to deactivate the man-machine terminal an d /o r an output from the system to indicate the end of 
the 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 initiator.

processor

F: processeur

S : unidad de proceso (procesador)

A device capable of performing systematic execution of operations upon data.

prompting

F: intervention 

S : sugerencia

A method used by the system to request input from the initiator in a dialogue procedure.

prompting output

F: sortie d ’intervention 

S : salida de sugerencia

An output from the system consisting of the parameter name and an =  (equal sign) as requested by the 
initiator.

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 in the identification 
invitation to prom pt the initiator to input his password.

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.

rejection output

F: sortie de rejet 

S : salida de rechazo

An output message indicating that an input to the system is invalid and will not be acted upon, and 
corrections by the input initiator cannot be applied.
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request

F: demande 

S : petition

A manual action used to activate a man-machine terminal and the system.

request output

F: sortie de demande 

S : salida de petition

An output message in the dialogue procedure which can appear as response to an input by the initiator. It 
requests further input action from the initiator, 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 be of any of the following types: acceptance output, rejection output and request output.

selection acknowledgement output

F: sortie d ’accuse de reception de selection

S : salida de confirmation (acuse de recibo) de selection

An output message in the menu selection procedure which is used to acknowledge a selection between menu 
items made by the initiator in the menu mode operating sequence.

selection identity

F: identite de selection 

S : identidad de selection

A label preceding each item of the menu output in order to allow a choice to be made.

selection input

F: entree de selection 

S :  entrada de selection

An input in the menu selection procedure indicating the menu item selected by the initiator.

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.

simple parameter argument

F: argument de parametre simple 

S : argumento de parametro simple

A parameter argument made up of only one information unit.
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source identifier

F: identificateur d ’origine 

S : identijlcador de fuente

One or more information units indicating the physical area where an output was generated.

special character combination

F: combinaison speciale de caracteres 

S : combinacion especial de caracteres

A pre-defined string of characters used to specify the base of a numeral.

spontaneous output
F: sortie spontanee 

S : salida espontanea

An output generated by internal events of the system, e.g. an alarm.

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 simbolico

A character string used for the representation of an entity.

syntax

F: syntaxe 

S : sin taxis

The rules for the formation of permissible constructions (e.g. character strings) in a language, without 
regard to meaning.

syntax diagram
F: diagramme syntaxique 

S : diagrama sintactico

A method of defining the syntax of the input and output language by pictorial representation.

system
F: systeme 

S : sistema

Refers to a stored program control switching system and also to its man-machine communication facility, 

table
F: tableau 

S : tabla (cuadro)

An ordered presentation of interrelated information.

terminal
F: terminal 

S : terminal

Abbreviation for man-machine terminal.
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F: symbole terminal 

S : simbolo terminal

A terminal symbol is a character or string of characters which actually appear in the input or output.

text block

F: bloc de texte 

S : bloque de texto

Any combination of clarifying texts, variable texts, parameter name defined parameters an d /o r tables which 
gives output information 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 machine. Its output form at is identical to its input format.

variable text

F: texte variable 

S :  texto variable

A string of information units which contains information unique to the event which caused the output.

terminal symbol
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SECTION 5

IM PLEM ENTORS GUIDE

(not yet defined; it will contain Recommendations Z.351 to Z.359)
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