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2 SDL: a Specification and Description
Language based on an Extended Finite State
Machine Model with Abstract Data Types

P. Poizat

2.1 Overview of SDL

SDL (Specification and Description Language) is a specification language with
a formal semantics that has been developed and standardized [2] by ITU-T'. It
is based on an extended finite state machine model for the description of system
behaviour together with abstract data types features. Recent developments such
as non-determinism and object-oriented features have led to the definition of
SDL-92 [3]. SDL comes with two equivalent notations, GR (Graphical Repre-
sentation) and PR (Phrase Representation). Here we use the GR representation
since it is more readily understood. Please refer to SDL related literature [2,3]
for GR and PR equivalence.

SDL is mainly used for the specification of telecommunication protocols and
services but may be used more widely on any reactive system. SDL is supported
by several tools, like Verilog Object GEODE and Telelogic Tau.

General semantic aspects. SDL is a “mixed specification language” in the
sense that it has both a dynamic part — for communication aspects — and a static
part — coping with data types.

An SDL specification describes a system as several communicating extended
finite state machines. These machines exchange messages called signals that may
carry typed data values (and hence provide a simple way for data exchange be-
tween them). The machines support the process concept. A process is a common
description of the behaviour that is shared by its instances. Each process in-
stance has a single different process identifier (PId). These PIds are particularly
useful for addressing messages between processes instances. The processes own
data values (hence the term “extended” for the machines). Exchange of data
between processes is possible by way of signals or variable sharing.

The system may also communicate with the external environment which is
assumed to behave like any SDL process instance (for example, it is assumed to
own a PId different from all the system components PIds).

SDL offers basic types (types are called sorts in SDL) for use in process
behaviours. These include the usual ones like integers or booleans but also time

! International Telecommunication Union, has replaced in 1993 the former Interna-
tional Telephone and Telegraph Consultative Committee (CCITT).
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(to model timers), duration and PId (to work on process instances). User-defined
sorts can be defined by means of abstract data types: constants (called literals),
typed signatures for the operations (called operators) available on the sort and
equations (called properties) for their semantics. SDL-92 defines object-oriented
concepts. We will not present them here since we do not use them.

2.2 Analysis and Specification of Case 1

There are various ways to make a specification from scratch (informal require-
ments) in SDL as in other formal description techniques that have both a dy-
namic and a static (data type) part [7,8]. Following the usual approach, we will
first work on the system structure, then we will make the process graphs and
finally define the sorts used in the previous steps.

2.2.1 System Structure

The first task is to find out all the system functionalities (signals triggered by
the system environment). The system is about invoicing orders and the unique
available functionality is invoice. A user (in the environment) is assumed to
send the corresponding signal to the system.

This operation raises several questions. We will give them together with the
solution we adopted.

Question 1: What are the invoice operation parameters? Does the user just
ask the system to invoice all the orders it can or does the user ask the system
to inwoice a particular order?

Answer: (1) The user asks to invoice a particular order. The invoice signal
carries some information on the order that is to be invoiced (its identifier to
stay at an abstract level). (2) The user asks to invoice all invoiceable orders
(but in which order?). (3) The system runs independently to invoice one (or
several orders); in this case, the invoice operation is not triggered by the
environment. We choose the first solution.

We then have to give the invoice operation dynamic semantics in more
detail.

Question 2: What shall the system do if the order does not exist?
Answer: Return a specific signal (named error) to the user.
Question 3: What shall the system do if the order cannot be invoiced?

Answer: Return an error signal. Another solution would have been to save the
invoice signal for later use.
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Question 4: May the user ask to invoice the same order several times?
Answer: Surely not. This should output the error signal.

We also have to give more details on the operation conditions.
Question 5: Under which conditions is invoicing an order possible?

Answer: At this (abstract) level, we assume an invoiceable boolean operation
in some SDL sort to check if an order may be invoiced. Questions on this
operation’s semantics will be deferred to the work on sorts in Sect. 2.2.3.

Question 6: Do there exist wrong orders (i.e. orders with products not refer-
enced in stock)?

Answer: This could have been the case, and an error message could have been
sent, somewhere! Since we do not have an operation to create orders in this
case, this would make no sense. This question and related ones will be delayed
to case 2.

Now that we have the system functionalities, we split the system into subparts
to have a good architecture to work on. This split may be done several times
until we have a good level of detail with sequential processes running in parallel.

SDL offers the means to structure a specification. The system is made up of
several connected blocks. There are block substructures and block diagrams. They
differ only in the fact that block diagrams are at the end of the decomposition
process. Whereas block substructures may contain other block substructures or
block diagrams, a block diagram may only contain processes.

The connections are modelled by channels. Channels may not connect more
than two blocks. They may carry the signals defined in their signal list. Channels
are uni- or bi-directional. A signal list is associated to each direction. Channels
between processes are called signal routes.

Connection points link block channels with their enclosing superstructure.
Like the blocks, the channels may be decomposed into subcomponents (blocks
and channels). This may be used for example when modelling unreliable media.

As with processes, blocks (including the system) and channels give a com-
mon definition shared by their instances. SDL has a simple name scope rule:
any definition is available in the current and sub-blocks. Note that in blocks one
may use definitions or references to remote specifications. References are useful
as placeholders. They also provide a more readable structuring of systems and
blocks by separating abstraction levels.

We model the case study with two subcomponents: a process that manages
the stock and a process that manages the set of orders. We will have a single
block for the system. This block will contain references to a STOCK process and
a SET_ORDERS process. Note that this is a matter of choice. We might also
have used a single component.
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In order to model the other types (orders and products), we have to make
a choice between active (process) and passive (sort) objects. We here make the
choice to use passive objects. Orders could have been modelled using active ob-
jects with different PIds as identifiers.

This decomposition leads us to ask questions about the subcomponent signal
exchanges (between each other and the environment):

e What are the channels and signal routes between the system and the envi-
ronment?
The invoice signal comes from the external environment (user) and is re-
ceived by the SET_ORDERS process. If the order is not correct, an error
signal is sent back.

e What are the channels and signal routes between inner blocks?
The SET_ORDERS process when receiving a correct invoice signal asks
the STOCK using an ask signal if the order may be invoiced. The STOCK
may then reply using either an ok or a not_ok signal.

e What are the new signal parameters?
The whole order information is to be used by the STOCK. Full orders will
then be used as parameters for the ask signal. ok and not_ok (return signals)
have no parameters.

All these questions and the corresponding answers lead to the system archi-
tecture given in Figs. 2.1 and 2.2. SDL notations are given in Fig. 2.2.

BYSTEM ITNUOICE1

SIGHNAL invoice{orderid}, error;

[inveice] chan_env
z [error]

INUDICER

Fig. 2.1. The system architecture for case 1

SDL allows one to give an initial and a maximum number of instances in
process references. In the case study, there is a unique STOCK instance and a
unique SET_ORDERS instance.

2.2.2 Process Graphs

In this part, we specify the behaviour of the processes.
Process behaviours are given by means of process graphs. A process instance
may be in several states where it may receive or send different sets of signals.
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Fig. 2.2. The INVOICER block for case 1 / system structuring notation

Process instances are created (at system initialization or dynamically by another
process instance in the same block) in a special state called the initial state (the
states without names on the process graphs). The semantics for the behaviour
of the system is given in terms of its instance process behaviours.

Process instance communication is asynchronous. Senders do not block on
signal sending. Receivers own an (unlimited) buffer where valid signals (i.e. sig-
nals the process may treat in some state) are held until consumption or discard.
If a message may be treated in the current state, the process instance initiates
a tramnsition, consumes the signal, does some optional activity and goes into the
target state. If the message cannot be treated in the current state, the instance
discards it (there is also a way to save the message for later). The buffers, also
called input ports, behave in a first-in/first-out way (except for saved signals).

Signals are a way to exchange values. A process instance p may send signals (i)
implicitly to the unique process instance connected to it via the system structure,
(ii) to all processes instances linked to a certain signal route (via signal routes
and channels), or (iii) to a specific process instance using process identifiers
(remember there is a unique identifier for each process). Destination keywords
include: self (the process instance itself), sender (the process instance that sent
the last message), offspring (the last process instance created by p) or parent
(the process instance that created p).

STOCK. The STOCK process receives requests from the SET_ORDERS pro-
cess to ask if some order is invoiceable. As we have already said, we assume
that the sort associated with the stock has an operation to reply to this question.

Question 7: What happens when an order may be invoiced?

Answer: We assume there is an invoice operation defined on sort orderStock
for this. This keeps abstraction at this level and delays the real answer to
this question to the work on the sorts.
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The STOCK process behaviour is then very simple. It receives requests via
the ask signal and answers them. SDL, being asynchronous, does not force the
STOCK process to reply when the ask signal is received. There may be already
some other signal in its buffer. So the question arises: to which process instance
does STOCK reply? Using the to sender keywords of SDL, the STOCK, when
treating a given ask signal, is able to reply to the exact sender of the signal.

The behaviour of the STOCK process is given in Fig. 2.3.

PROCESS STOCK

dcl o order;
dcl s prnductstock;lj ( EEADY )
éocess start) ( state )

task (actions) @
(ra ) (o= )
false true
I 1 (

decision decision
branch branch
not_ok 2 "
i s = inweice{s,o)

to sender O
ok

to sender join (to label)
variable

: : definitions

Fig. 2.3. The STOCK process behaviour for case 1 / process notation

output input

SET_ORDERS. The SET_ORDERS process receives invoice requests from the
environment. If the order does not exist or has already been invoiced, an error
signal is output. Otherwise, the STOCK is asked for the order invoiceability.
If the order is not invoiceable an error signal is output, otherwise the order is
invoiced. Errors are returned (as signals) to the sender of the invoice signal.
The PId of this sender has to be kept in a variable (lastsender).

Question 8: Apart from passing the order from state pending to invoiced, what
becomes of the order?

Answer: (1) The order may be suppressed or (2) it may be kept in the set of
orders. We chose the second solution.

We saw that the SET_ORDERS process sends ask signals to the STOCK
in order to check the invoiceability of orders. Thereafter, the SET_ORDERS
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process may either work on other invoicing requests after sending this signal or
wait until reception of an ok or not_ok signal. Since the first approach could lead
to orders affecting the stock several times before being invoiced, we will choose
the first one.

The behaviour of SET_ORDERS is given in Fig. 2.4.

PROCESS SET_ORDERS

dcl o order;

dcl o5 orderSet;
dcl oid orderid;
dcl lastsender Pld;

-1"'!!!!!!!%!!'..ﬁ-

is_present
{o0s,0id)

os 1= inveice
(os,0)

Fig. 2.4. The SET_ORDERS process behaviour for case 1

2.2.3 Sort Definitions

In earlier phases we focused on system decomposition or signal exchange con-
ditions. Here we give the corresponding operator properties. For each sort we
use a constructive approach. Basic operators are defined and then semantics
for all other operators used in process graphs are given in terms of these basic
operators.

The sorts used in earlier phases (process graphs) are: orderId, order,
orderSet, and productStock. Other sorts are SDL predefined sorts (PId). Each
non-SDL predefined sort has to be defined.

Sorts orderld (and productld®). These two sorts are used as identifiers. This
may be achieved using the Natural sort. We use the SDL syntype concept that

2 The productId sort will be used later on.
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enables one to define (rename) a sort with a restricted (or here equal) set of
values with respect to the type it is based on.

syntype orderId = Natural syntype productId = Natural
endsyntype; endsyntype;

Sort order. Orders have an identifier. We assume identifiers are unique. Or-
ders also contain references to certain quantities of products. Orders may be
invoiced or (alternatively) pending. Therefore, we will use a structure type (close
to records in programming languages) for orders. Elements in a structure may
be accessed using a “!” notation (e.g. o!id yields the identifier of the order o).

Question 9: How many references are there to an order?

Answer: (1) Only one reference or (2) a set of references (with the constraint
that the products in these references are all different). Both solutions cope
with the informal specification stating that “on an order we have one and only
one reference to an ordered product of a certain quantity”. For simplicity, we
choose to model orders with only one reference to a given product. Solution
number two would have led us to take into account complexr things such as
“partially invoiceable” orders.

Sort productRef. This sort models product references.

Question 10: What is a productRef?

Answer: A productRef is made up of a product identifier and a quantity.
Question 11: What is a quantity? May it be negative?

Answer: A quantity may not be negative.

In SDL, we may model such numbers using naturals.

newtype order struct
id orderlId;
ref productRef;
invoiced Boolean;

newtype productRef struct
id productId;
qty Natural;

d t H
endnewtype; endnewtype

Sorts orderSet and productStock. These two sorts are sets. SDL enables one to
define sets by means of the powerset generator. The usual operations on sets
(incl to add an element, del to remove an element, in to test if an element is
in a set, and empty for the empty set) are available (amongst others).

newtype basicOrderSet newtype basicProductStock
powerset (order) powerset (productRef)
endnewtype; endnewtype;
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These basic sorts must be extended to define operators used in the process
graphs that are not defined in basic sets. This can be done using the SDL inher-
itance concept. All that is defined in the parent sort is inherited, and more can
be defined using the adding keyword. Partial inheritance (or renaming) can be
specified on literals and/or operators.

The operators needed for sort orderSet are the following. An operator in-
voice: orderSet, order — orderSet (it takes an orderSet, an order, and
it returns an orderSet) marks the order in the order set as invoiced. An operator
is_present: orderSet, orderId — Boolean will be used to check if an order
of a certain orderld is in the set. An operator find: orderSet, orderId —
order is also needed to find the order corresponding to a certain identifier.

newtype orderSet
inherits basicOrderSet
literals all;
operators all;
adding
operators
invoice : orderSet, order -> orderSet;
find : orderSet, orderId -> order;
is_present : orderSet, orderId -> Boolean;
axioms
for all os in orderSet (
for all ol,02 in order (
for all oid in orderId (

invoice(empty, 02) == empty;

(o1'id = 02!id)==> invoice(incl(ol,0s),02) == incl(invoice(ol),o0s);
(ol1'id /= 02!id)==> invoice(incl(ol,0s),02) == incl(ol,invoice(os,02));
is_present (empty, oid) == false;

(o1!id = oid)==> is_present(incl(ol,0s),0id) == true;

(o1!id /= o0id)==> is_present(incl(ol,0s),0id) == is_present(os,o0id);
(o1'id = o0id)==> find(incl(ol,0s),0id) == oil;

(o1'id /= o0id)==> find(incl(ol,0s),0id) == find(os,o0id);
)i)s);

endnewtype;

The operators needed for sort productStock are the following. Operators
invoice: productStock, order — productStock and invoiceable: pro-
ductStock, order — Boolean are needed.

Question 12: When is an order invoiceable?

Answer: When the product it references is present in the stock and in a suffi-
cient quantity.

Question 13: What is the effect of invoicing an order on the stock?
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Answer: There are several solutions: (1) no effect, (2) the stock may be reduced
by a corresponding amount, or (8) the corresponding amount of the required
product may be marked as being reserved (for example until some customer
pays for it). We choose the second solution

newtype productStock
inherits basicProductStock
literals all;
operators all;
adding
operators
invoice : productStock, order -> productStock;
invoiceable : productStock, order -> Boolean;
axioms
for all s in productStock (
for all o in order (
for all p in productRef (
invoice(empty,o) == empty;
(o!reflid = p!id)==> invoice(incl(p,s),o0) ==
incl(subtractQty(p,o!ref!qty),s);
(o!reflid /= p!id)==> invoice(incl(p,s),o0) ==
incl(p,invoice(s,0));

invoiceable(empty,o) == false;
(o!reflid = p!id)==> invoiceable(incl(p,s),0) ==
(o!ref!qty <= p'qty);
(o!reflid /= p!id)==> invoiceable(incl(p,s),o0) ==
invoiceable(s,0);
)5)3);

endnewtype;

Modifications in productRef. An operator subtractQty: productRef, Natu-
ral — productRef is needed due to prior sort definitions. Its definition makes
use of *! operators. These operators are to be used in structure type definitions.
The operator Make!(...) builds a structure from its fields, an operator like IDEz-
tract!(record) is used to extract the value of some field ID in the record, and an
operator like IDModify!(record,value) is used to replace the value of some field
ID in the record.

newtype productRef struct
adding
operators
subtractQty : productRef, Natural -> productRef
axioms
for all pr in productRef (

for all gqtySub in Natural (
(qtyExtract!(pr) >= qtySub)==> subtractQty(pr,qtySub) ==
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qtyModify! (pr,qtyExtract! (pr) - qtySub);
)3);

endnewtype;

Modifications in order. An operator invoice: order — order is needed due
to prior sort definitions.

newtype order struct
adding
operators
invoice : order -> order
axioms
for all o in order (
invoice(o) == invoicedModify! (o,true);

)

endnewtype;

2.2.4 Comments on the First Case-Study

The first case-study specifies that the stock and set of orders are always up to
date. On the other hand, it is said that no other operation than invoicing should
be defined. This causes a problem since SDL is dynamic and does not specify
static properties (invariants) of the system. In order to have a fully working
system, we should have modelled operations for initialization and adding of
orders/products in stock.

2.3 Analysis and Specification of Case 2

Case 2 is an extension of case 1. This is reflected in the SDL specification.

2.3.1 System Structure

There is still the invoice functionality. New ones are addProduct to add a
certain quantity of a given product in stock, createOrder to create new orders
and cancelOrder to cancel an order.

Question 14: What are their parameters?

Answer: addProduct takes a product identifier and a certain quantity as pa-
rameter. This pair is of sort productRef as seen earlier. createOrder takes
an order as parameter. cancelOrder takes an order identifier (of sort or-
derld) as parameter.

Question 15: Are there any conditions on addProduct ?
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Answer: We choose to impose non-negative quantities. Another choice would
have been to treat megative quantities and to either return an error when
there is not a sufficient product quantity in stock, or to keep the request for
later (saving the signal).

Question 16: What shall be done when addProduct is used to add a quantity
of a product that does not exist in stock (yet)?

Answer: The product is created in stock with an initial amount equal to the
quantity given in addProduct.

Question 17: Are there any conditions on createOrder ?

Answer: This is not said in the informal specification. We assume the product
reference should exist in stock, and if this is not the case return an error.
Another choice would have been to save the createOrder signal.

Question 18: What shall be done if the order identifier already exists?
Answer: Return an error signal.
Question 19: What is/should be the initial status of orders?

Answer: Orders may be created in (1) any status or (2) in a pending state. We
choose the second solution. If the order given as parameter for createOrder
is invoiced, return an error signal.

Question 20: Are there any conditions on cancelOrder ?

Answer: The order with the given identifier has to exist. If this is not the case,
an error signal is returned.

Question 21: Can invoiced orders be cancelled?

Answer: No. Return an error signal if a cancelOrder is received for an invoiced
order.

As far as the system structure is concerned, the architecture of case 1 is still
relevant for case 2. Again (see case 1) the structuring leads us to reply to the
questions:

e What are the channel and signal routes?
The channel and signal routes for case 1 are kept. New signals corresponding
to the new operations are added where needed. A new channel and a new
signal route are created between the environment and the STOCK concern-
ing the addProduct operation. A new signal is created for SET_ORDERS to
ask the STOCK if the product referenced in a newly created order is valid
or not. This signal will be called askValid. The STOCK will use valid and
not_valid signals to answer.

e What are the new signal parameters?
Information needed for testing the validity of a product consists of a product
identifier. Return signals have no parameters.

The architecture of case 2 is given in Figs. 2.5 and 2.6.
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SYSTEM IMUDICEZ?

SIGHAL invoice{orderid), error,
createdrder {order), cancelOrder{orderid),
addProduct {productRef);

[inveoice, createlrder, cancelOrder,addProduct]
- o ™ E,

[error]]

-

Fig. 2.5. The system architecture for case 2

LOCK IMVOICER

IGHAL ask{order), ok, not_ok,
skValid(productid), valid, not_valid;

ok, not_ok,valid,not_wvalid]
SET_ORDERS — —

information
a.n STOCK
inveice,createdrder ,cancelOrder ] [ask,askValid] a.n

Sr_sewi i dias [addProduct |

[error l[error]

. -

Fig. 2.6. The INVOICER block for case 2

2.3.2 Process Graphs

STOCK. We have to take into account the new communication scheme cor-
responding to the SET_ORDERS process asking the STOCK process if a given
product identifier is valid or not. This will be modelled using a transition, a
decision to test the validity, and corresponding output signals. As far as the
addProduct signal is concerned, we just call an addProduct operation that has
to be defined on the sort productRefStock: as usual, the exact semantics of
operations are to be defined latter, in the sorts part of the specification, the
dynamic conditions being in the process graph.

Figure 2.7 gives only what should be added to the definition given in Fig.
2.3.

SET_ORDERS.

Question 22: What happens when cancelling an order?

Answer: There are two solutions: (1) mark it as being cancelled, or (2) remove
it from the set of orders. The first solution would require modifications to the
existing process graph (when invoicing, we should verify that the order is not
cancelled). So we choose the second solution.

As with STOCK, Fig. 2.8 gives only what should be added to the definition
given in Fig. 2.4.
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PROCESS STOCK

cl p productld;
cl pr productRef;

ﬁ

(o)

e

(p)

ask_valid

addProduct

(pry

(

false )

is_present{s,p)

true )
L

not_valid
to sender

valid
to sender

s =
add(ty(s,pr}

)

D)

)

Fig. 2.7. The STOCK process (added) behaviour for case 2

2.3.3 Sort Definitions

The new process graphs introduce new operators. We herein give the parts that
are to be added to the sorts defined in Sect. 2.2.3. Another solution would have
been to use the SDL inheritance concept to define the new sorts, and to modify

the process graphs to take this into

Sorts orderSet and productStock. As far as sort productStock is concerned, new
operators is_present: productStock, productId — Boolean and addQty:
productStock, productRef — productStock are needed. is_present is like
the operator with the same name defined in orderSet (we may have defined a

account.

new set type constructor by specializing Powerset).

newtype productStock
inherits basicProductStock
literals all;
operators all;
adding
operators

is_present
addQty :
axioms
for all s in productStock (
for all pl,p2 in productRef (
for all id in productId (

is_present(empty, id) == false;

: productStock, productId -> Boolean;
productStock, productRef -> productStock;

(p1!'id = id)==> is_present(incl(pl,s),id) == true;

(p1!id /= id)==> is_present(incl(pl,s),id) == is_present(s,id);

addQty (empty,p2) == incl(p2,empty);
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Fig. 2.8. The SET_ORDERS process (added) behaviour for case 2

is_present

(os,0tid) not_valid valid

incl(o,0s)

(p'id = p2!id)==> addQty(incl(p,s),p2) == incl(addQty(p,p2!qty),s);
(p'id /= p2!id)==> addQty(incl(p,s),p2) == incl(p,addQty(s,p2));

)3)3);

endnewtype;

Sort productRef. Due to prior sort definitions, an operator addQty: product-
Ref, Nat — productRef is needed.

newtype productRef
operators

addQty : productRef, Natural -> productRef;
axioms
for all pr in productRef (
for all qtyAdd in Natural (
addQty (pr,qtyAdd) == qtyModify! (pr,qtyExtract!(pr) + qtyAdd);
)5);

endnewtype;
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2.4 The Natural Language Description of the
Specifications

2.4.1 Casel

In case 1, the only functionality is invoice.

Orders are made up of an order identifier, a status (“pending” or “invoiced”)
and a unique product reference. A product reference is made up of a product
identifier and a non-negative quantity. A stock is a set of product references.
The orders are in a set of orders.

To invoice means : change the status of the order from “pending” to “in-
voiced” and reduce the quantity of product in stock by an amount correspond-
ing to the amount in the product reference of the order being invoiced. Invoiced
orders are kept in the set of orders.

An order is said to be invoiceable if it is in “pending” status and if the product
it references exists (in a quantity superior or equal to the one in the order) in
stock.

The invoice functionality takes a unique order identifier as parameter. Its
effect is to invoice the order if it is invoiceable. If it is not, a specific signal
(error) is returned. Orders are invoiced in sequence.

2.4.2 Case 2

Case 2 is an extension of case 1. New functionalities are addProduct, create-
Order and cancelOrder.

addProduct takes a product identifier and a certain non-negative quantity as
parameters. If the product does not exist in stock, it is created (with the given
quantity as initial amount), elsewhere, the quantity of the product in stock is
increased by the given quantity.

createlrder takes an order as parameter. The product in the order must
exist in stock or a specific signal (error) is returned. This signal is also returned
if the order identifier exists in the set of orders or if the order is created in
invoiced status.

cancelOrder takes an order identifier as parameter. If the order does not
exist in the set of orders or if it has already been invoiced then a specific signal
(error) is returned, elsewhere the order is removed from the set of orders.

2.5 Conclusion

As shown by the invoicing system, informal specifications, even of small case
studies, are inherently incomplete and not precise. Being formal, SDL enables
us to express the system requirements in a more precise way (raising questions)
and to validate the specification using a wide range of tools (theorem provers
for the data part, simulation, model-checking).
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Like other “mixed” formal specification languages or methods [4,5], SDL en-
ables one to describe both the dynamic and the static parts of systems. This is
really a great advantage as the semantics of operations and the order and condi-
tions under which they may be applied are equally important. Clearly separating
the specification into structuring, process graphs and data types makes mixed
specification easy.

SDL comes with both a textual and a graphical representation. This provides
the specifier with a wider specification toolbox. The SDL graphical concepts are
intuitive. They enable the specifier to work at different abstraction levels using
the structuring mecanisms. They also make the extension of existing specifica-
tions easier (see the passage from case 1 to case 2 for example). The system
structuring may be extended adding blocks and channels. The process graphs
may be extended adding new transitions. Finally, data types may be extended
using the SDL inheritance concept.

SDL asynchronous buffered communication semantics are closer to real-world
communication mechanisms - closer to an implementation in terms of (asyn-
chronously) communicating objects - than some other specification languages
such as LOTOS. Moreover, requirements involving time may be expressed in
SDL using timers.

If these SDL strengths were used in case 2, case 1 showed its main weakness.
Unlike model-based specification methods such as Z [6] or B [1], SDL is inherently
dynamic and requirements like “the set of orders and the stock are always given
in an up-to-date state” (a state invariant) cannot be expressed.
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