
An Introdution to Spei�ation and Veri�ationExerise 5, Feb. 15th 20081. Draw the labelled transition systems that orrespond following Lotos expressions.Use Lotos expressions as state names.(a) ;d;stop(b) a;b;stop [℄ i;stop [℄ d;i;stop() hide b,  in a;b;stop [℄ i;;stop [℄ d;i;stop(d) i;; exit [℄ d;i;exit > > a;exit(e) hide a in (;a;b;stop |[a,b℄| b;;stop [℄ a;stop)(f) (b;;stop [> a;stop) ||| i;stop2. Desing in Basi LOTOS a vending mahine from the exerise two. The labelledtransition system is below.
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3. Design in Basi Lotos a variable having two di�erent values: 1, and 2. Design inBasi Lotos a boolean variable having two di�erent values: false, and true.4. Design in Basi Lotos Hyman's mutual exlusion algorithm. Pseudoode is follow-ing:boolean in1,in2;int k;At the beginning in1 = in2 = false, and k = 1. The variables an be modelled asLotos prosesses. Boolean variables an have two di�erent values: false, and true.A variable k an have two di�erent values: 1, and 2.1



The ode of the prosess P1:while (true){ /* the non-ritial part of the program */in1 = true;while (k != 1){ while (in2) {skip};k = 1}/* the ritial part of the program */in1 = false;The ommand skip is not doing anything, it an be modelled with Lotos i-ation.The ode of the prosess P2:while (true){ /* the non-ritial part of the program */in2 = true;while (k != 2){ while (in1) {skip};k = 2}/* the ritial part of the program */in2 = false;Model the ritial setion of the proess P1 using two ations incs1 and outcs1. The�rst one (incs1) is at the beginning of the ritial setion and the seond (outcs1)before going out from the ritial setion. Use ations incs2 and outcs2 for proess
P2.Give a servie desription (using a labelled transition system) that desribes a sit-uation where proesses are never at the same time in the ritial setion.5. Make the global state graph of the assigment 4 using CAPD.
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6. Design using Basi Lotos the adjaent faulty version of the sender and reeiver of theFE-protool. The missing of the messages are modelled using τ -transitions. Write aLOTOS expression whih desribes the FE-system. Make a gobal state graph usingCADP.
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