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LET'S HAVE AN EXAMPLE

1nput glucose: UInt
1nput admin_insulin: Bool

output clean_glucose := 1f glucose > 10 A glucose < 300

then glucose else glucose.last(or: 90)
output admin_long @Q1Hz := admin_insulin.aggr(over: 10min, 3)
output admin_short @100Hz := admin_insulin.aggr(over: 10sec, 3)

trigger clean_glucose > 120 A -admin_long.hold(or: 1)
“hyperglycemia untreated”
trigger clean_glucose < 60 A admin_short.hold(or: L)
“1nsulin despite hypoglycemia”
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e event n‘—‘—'—‘—‘-‘¢-0—0‘£-‘..'::;0—0—¢c—0—¢—g_gﬂ%,_‘,_,
: 0-order
hold
p1: periodic |
X X
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(‘ Checks for consistent timing in the spec.
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SPECIFICATION ANALYSIS

A hyperglycemia

Helps specifiers to understand:

> Resource Consumption
> Timing Behavior
> Running Time
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ROBUSTNESS

A system is robust iff

minor input deviation = minor output deviation
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ERROR MODELS: ACCURACY

A system is robust iff
minor input deviation = minor output deviation
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ROBUSTNESS: DEFINITION

A monitor is e-6-robust iff

minor input deviation = minor output deviation

Vv, v: dist(v,V) < e = distM(v), M) <6
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ROBUSTNESS: DEFINITION

Vv,v: dist(v,v) < e = disttM(v),M(v)) <0

max o S.I.
D dvi T <e D d ) =0
1€in(d) 1€out(D)
/\ /\ V;" = enc,(s;) /\ /\ v,f]i = enc,(s;)
1€out(P) 1<nn i€out(P) 1<n<n
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NON-NUMERIC VALUES

%

1nput glucose: UInt
1nput admin_insulin: Bool

output clean_glucose := 1f glucose > 10 A glucose < 300

then glucose else glucose.last(or: 90)
output admin_long @Q1Hz := admin_insulin.aggr(over: 10min, 3)
output admin_short @100Hz := admin_insulin.aggr(over: 10sec, 3)

trigger glucose > 120 A -admin_long.hold(or: 1)
“hyperglycemia untreated”

trigger glucose < 60 A admin_short.hold(or: 1)
“1nsulin despite hypoglycemia”
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1nput glucose: UInt
1nput admin_insulin: Bool
output clean_glucose := 1f glucose > 10 A glucose < 300

then glucose else glucose.last(or: 90)
output admin_long @Q1Hz = admin_insulin.aggr(over: 10min, 3)
output admin_short @100Hz := admin_insulin.aggr(over: 10sec, 3)

trigoger| glucose > 120 A -admin_long.hold(or: 1)
“hyperglycemia untreated”

trigger glucose < 60

5 Some language constructs are brittle by design

A admin_short.hold(or: 1)

“1nsulin despite hypoglycemia”
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NON-NUMERIC VALUES

1nput glucose: UInt
1nput admin_insulin: Bool
output clean_glucose := 1f glucose > 10 A glucose < 300

then glucose else glucose.last(or: 90)
output admin_long @Q1Hz = admin_insulin.aggr(over: 10min, 3)
output admin_short @100Hz := admin_insulin.aggr(over: 10sec, 3)

trigoger| glucose > 120 A -admin_long.hold(or: 1)
“hyperglycemia untreated”

trigger glucose < 60

A admin_short.hold(or: 1)

“1nsulin despite hypoglycemia”

9/ Some fanguage constructs are brittle by design
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NON-NUMERIC VALUES

input glucose: UInt

output clean_glucose := 1f glucose < 300
then glucose else glucose.last(or: 90)

trigger glucose > 150 “hyperglycemia untreated”

B

+4 +213 +3
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glucose 110 112 116 117 107 112 315 118
+4 +0 +0
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clean_glucose 110 112 116 117 107 118
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1n the overall system.
2) Even if the Controller can't be proven robust,
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