Lecture 8 - January 29
Labl Review (Part 2)

Identifying Atomicity in State Graph
Recall (from EECS3342): System Variant
Encoding & Checking Variant in TLA+



Announcements/Reminders

e Lab1 solution released

e Lab2 released

e TA contact information (on-demand for labs) on eClass
e Office Hours: 3pm to 4pm, Mon/Tue/Wed/Thu
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Single Labels for Procedure Actions

--algorithm bridgeController ml {
varilable n =0, a=0, b=0, c = 0;

procedure ML out() {
ML out actlon abstract:
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Caused by New|Events Diverging
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Use of a Variant to Measure New Events Converging
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MODULE bridgeController_ml_variant
EXTENDS Integers, Naturals, Sequences, TLC
CONSTANT d
ASSUME /\ d \in Nat

/\d>0
(*
——algorithm bridgeController_ml {

o
variable &0
n=0,a=0, b=0,c=0, ?-‘4/.)7(({’=2-25l+ ’\, st =
V_pre = 0, V_post = @0, old_evt_occurred = NALSE, new_evt_occurred = FALSE; -F’ l (0] u_ﬁe

(o 0 2-R +%&

0ld events: ones that already exist in m@, which is refined by the current ml 4:1
Value of the system variant is always increased or maintained
by each occurrence of an old event.

*)
procedure ML_out() {
ML_out_action: n :=n + 1;
a=a+1;
return;
}
procedure ML_in() {
ML_in_action: n :=n - 1;
c:=c¢c-1;
return;
}
(*

New events: ones that do not exist in m@, which is refined by the current ml
Value of the system variant is always decreased
by each occurrence of a new event event.

*)
procedure IL_in() {
IL_in_action: a := a - 1;
b :=b+ 1;
return;
}

procedure IL_out() { /\/

IL_out_action: b :=b - 1; qb
-out_action: b 1= b - 1 ,{SZ(;/\/;I"?%{ a2
return; [a g o{he ’49[} 910( 0‘/ "!ﬂ/,

loop: while (TRUE) {
(* Without the first two updajpes resetting the event log,
when new_evt_occurred ==/true, after the next line,
V_pre == V_post, which @ill violate the VAR variant constraint.
*) tiﬁkfﬂ?f;
|update_variant_pre:lnew_ vt_occurred := FALSE; zc bAr
old_gvt_occurred := FALSE; ﬁbll

=2 % a+ b;

choice: either {
ML_out: if ( (n <d) /\ (@ + b <d) /\ (c =0)) {
call ML out: call ML out();
update_evt_log_ml_outf new_evt_occurred := FALSE;
old_evt_occurred := TRUE;
V_post := 2 x a + b;

or {



ML_in: if ( (n > @) /\ (c >0) ) {
call ML_in: call ML_in();
update_evt_log_ml_inl new_evt_occurred

V_post =2 x a +
+;

¥

or {

IL_in: if (a >0 ) {

call_IL_in: call IL_in();

update_evt_log_il_inl new_evt_occurred :
old_evt_occurred :
V_post =2 x a +

+;

}

or {

IL out: if ( (b > @) /\ (a =10) ) {
call_IL_out: call IL_out();

V_post =2 x a +

7
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*)

old_evt_occurred :=

update_evt_log_il_outl new_evt_occurred :
old_evt_occurred :

:= FALSE;

TRUE;
b;

TRUE;
FALSE;

o
-~

TRUE;

o
~

FALSE;

\* BEGIN TRANSLATION (chksum(pcal) = "ce02e87c" /\ chksum(tla) = "5f2f5c21")

\* END TRANSLATION

\* checking invariants

invl_1 == a \in Nat
invl_2 == b \in Nat
invl_3 == c¢ \in Nat
invl. 4 ==a+b +c=n

invl 5 == (a = @) \/ (c = @)

NeN
\# checking variants ¥ / NAT
@) variants ==[2 xa + b #= 0

event_log_consistent == ~(/\ old_evt_occurred = ﬁ/\ new_evt_occurred
=>

variant_not_decreased == (old_evt_occurred
variant_decreased == (new_evt_occurred = TRUE{igj
NRA
\* checking deadlock freedom
guard_ML_out == /\ (n < d)
/\ (a + b <d)
/\ (c =0)
guard_ML_in == /\ (n > 0)
/\ (c > 0)
guard_IL_in == a > 0
guard_IL_out == /\ (b > 0)
/\ (a =0)

V_post <

deadlockfree == guard_ML_out \/ guard_ML_in \/ guard_IL_in \/ guard_IL_out

V_post >= V_pre)

V_pre)

= TRUE)




