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Completing Protocol according to Requirements

Akira TAKURA Haruhisa ICHIKAWA
NTT Software Laboratories
3-9-11, Midori-cho, Musashino-shi, Tokyo, 180 Japan

This paper presents a method to complete protocol specifications which may behave beyond requirements speci-
fications. The method supports the insertion of events in a given protocol specification necessary to recover the
specified system from undesired states, where protocol and requirements specifications are described as a set of
state transition machines and as a set of message sequences between the machines, respectively. The event insertion
is categorized into two types:

(1) The protocol specifications modified, but the requirements specifications not modified.

(2) Both the protocol and requirements specifications modified.

The method can be incorporated into the communications software development support system called “SDE

(Systems Design Environment)”.
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object comaunicate() {
p = { +(tel:) .voice()
I +(fax:) .image() }; }
macro voice() {
P=-a0) { qa=+p(O) -p() .talk(Q); }
+q() .talk() +(onhk:) .rel_path()
a0) {a=+p0; }; }
macro image () {
p=-90) { q=+p() .recvQ; } .send()
+(over:) .rel_chnl() -a() { q = +p(); };}
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.rel_chnl() -q(5:);
q = +p(4:) .recv() +p(5:); }
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object communicate() {
q = +(copy:) -p() { p = +¢0) -q0); }
+p() .loop() { +(start:) .copy() }
+(end:) -pQO) { p = +q(); }; }
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9 = +(copy:) -p(7:); }
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) -a(al:) +q(a2:);

) +p(al:) -p(a2:); }

ra = { p=+(b:) +q(bl:) -q(b2:);

Y -p(bl:) +p(b2:); }

ra = { p = +(c:) -q(b2:) +q(bl:);
q = +p(b2:) -p(bl:); }
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er = { p = +(a:) -q(al:);
q = +(b:) -p(bl:); }
ez = { p = +(c:) -q(b2:);
q = +(a:); }
es = { p = +(c:) -a(b2:) +q(bl:);
q = +(b:) -p(bl:) +p(b2:);
es = { p = +(b2);
q = +(a:); }
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E* = { e:, ez},

E° = { ea},

E- = { esl},
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rz = {

p = +(b:) +q(bl:) -q(b2:) -q(n3:);

q = +(b:) -p(bl:) +p(b2:) -p(n2:) +p(nd:); }
rs = {

p = +(c:) -q(b2:) +q(bl:) +q(nl:);

q = +p(b2:) -p(bl:) -p(nl:); }

es = {
+(c:) -q(b2:) +q(bl:) +q(n2:)
-q(n4:) .ex_10);

q = +(b:) -p(bl:) +p(b2:) -p(n2:)
+p(nd:) .ex_20); }
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