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Abstrat As the size and complexity of software systems increase, the design and specification of overall system
structures become more significant issues than the choice of algorithms and data structures. Structural issues
include the organization of a system as a composition of components; global control structures; protocols for
communication, synchronization, and data access etc. In this paper we show why the existing software
architectural description method is not satisfied, and suggest the necessity of the new architectural description
language and the requirements of the software architectural description language.
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system Input
author 'Sharon Sickel’
date 'July, 1974’
provides Input_parser
consists of
root module

originates Input_parser
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uses derived Parser, Post_processor
uses nonderived Language extensions
subsystem Scan
must provide Scanner
subsysten Parse
must provide Parser
has access to Scan
subsystem Post
must provide Post_processor
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~ Filter -

filter_id : FILTER

in_ports. out_ports : P PORT

alphabets : PORT - P DATA

states : P FSTATE

start : FSTATE

transitions (FSTATE x (Partial_Port_State))«
(FSTATE x (Partial_port_State))

start&states Ain_portsNout_ports=o Adonm
alphabets = in_ports Uout_ports

({c1, ps1),{c2, ps2))Etransitions=sclESstatesA
c2Estates A dom psl=in_portsAdom ps2 =
out_ports A (Vp:in_ports - ran(psi(p)) Calphabets
(p)) A (Vp:out_ports - ran(ps2(p)) calphabets(p))

- Pipe -
source_filter, sink _filter : Filter

source_port, sink port : PORT

alphabet : P DATA
source_portEsource_filter.out_ports Asink_port
Esink_filter. in_ports

source_filter. alphabets(source_port)=alphabet
sink_filter.alphabets(sink_port)=alphabet

- System -

filters : P Filter

pipes '@ P Pipe

V cic @ filters - ¢ filter_id = c, filter_id&
C1=C2

YV p : pipes-p.source_filter & filters A

p.sink _filter € filters

V f : filters: pt: PORT ! pt € f. in ports-#
{p:pipes | f=p.sink_filter Apt=p.sink_port} <1
V f : filters: pt: PORT | pt € f.out_ports - #
{p:pipes | f=p.source_filter Apt=p. source_port}
<1
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for Package.l
declare Event_1
X: Integer ;. Y: PacKage_N.My_Type:
declare Event2
when Event.3 => Method_1 B
end for PacKage_1
for Package_2
declare Event. 3 A, B: Integer :
when Event_2 => Method_4
when Event_1 => Method 2 X
end for Package 2
for Package_3
when Event_2=> Method_3
when Event_1=)> Method_4 Y
end for PacKage_3

with Package_N
package Event_Manager is

type Event is

(Event_1, Event_2, Event_3):

type Argument(The_Event:Event)is
record
case The_Event is
when Event_1 =>
Event_1_X:Integer:

Event.1_Y:Package N.My_Type:
when Event_2=>
null;
when Event_3=>
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Event_3_A'Integer:
Event_3_B:Integer:
when others =>
null;
end case;
end record;
procedure Announce_Event(The_Date:Argument):
end Event_Manager
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First—stage : Fiter P : Pipe First-stage : Filter '

sourss’ itk

input: output ﬁ
Qataloput  Datalumut

input: output
Catgrgut  Datalifpuy | O35 Dataient
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Filter

Accept-input()
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Pipe

. (Fitter) souree wnk (Fitter)
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Read_trom()
Write _to()
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Style pipe-and-filter

Interface Type Datalnput=(read AE— (data?x—
Datalnput [] end-of-data—close—v)) [ ]

(close—v/)

Interface Type Datalutput=write— DataOutput

[Jclose—v

Connector Pipe
Role Source = DataOutput
Role Sink = Datalnput
BGlue = Buf < >
where
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Buf < > = Source,write?x—Buf <x> []
Source. close — Closed < >

Buf, <x> = Source.write?y—Buf <y> s <x>
[] Source.close — Closeds <x>
[] Sink.read — SinK.data!x —

B
[] Sink.close — Killed
Closeds <x> = SinK.read — Sink, data!x—Closeds
[] Sink.close — v
Closed < > = Sink.read—SinkK. end-of-data—
Sink. close—v
Killed = Source.write—Killed [] Source.close—
v

Constraints
V ¢ : Connectors * Type(c)=pipe
¥V ¢ : Components - Filter(c)

where
Filter(c:Component)=Vp Ports{c) -
Type(p)
=DataInput V Type(p)
=DataCutput
End Style
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