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State A
Transition Event
AtoB Action
State B
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Start

EEE— Low vacuum

pressure < 5.1 uTorr

Open the valve

Y

High vacuum

pressure > 4.9 uTorr

Close the valve




SNL: General Structure and Syntax

rogram program name
eclarations

ss state set name {
state state name |

entry .
) entry action statements

when éevent% é

action statements
} state next state name
when (event) {

} state next state name
exiti . .
sxX1t action statements

étate state name {

) t



SNL: General Structure and Syntax
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B Appear before a state set and have a scope of the entire program.
B Scalar variables

int var name;
short wvar name;
long var name;
char var name;

float wvar name;
double var name;

string var name; /* 40 characters */
B Array variables: 1 or 2 dimensions, no strings

int var name[num elements];

short wvar name[num elements];

long var name[num elements];

char var name[num elements];

float wvar name[num elements];
double var name[num elements];
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B Assignment connects a variable to a channel access PV name
float pressure;
assign pressure to “CouplerPressureRBl";
double pressures([3];

assign pressures to {“CouplerPressureRBl”,
"CouplerPressureRB2”, " CouplerPressureRB3"};

B To use these channel in when clauses, they must be monitored
monitor pressure;
monitor pressures;

B Use preprocessor macros to aid readability:
#define varMon(t,n,c) t n; assign n to c; monitor n;
varMon(fleoat, pressure, “PressureRB1l")



Event

Event: The condition on which actions associated with a when are run and
a state transition is made.

Possible events:
B Change in value of a variable that is being monitored:
when (achan < 10.0)

B Atimer event (not a task delay!):
when (delay(1.5))

— The delay time is in seconds. It is declared internally as a double;
constant arguments to the delay function must contain a decimal
point.

— Adelay is normally reset whenever the state containing it is exited.

— Use the state specific option -t; to stop it from being reset when
transitioning to the same state.
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— pvGet(var_name);
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Example — State Definitions and Transitions

Initial State

pressure = 0000051
RoughPump on
CrvoPump off
Valve closed

pressure <= 0000049
RoughPump off
CryoPump on
Valve open

pressure <= 0000049
RoughPump off
CryoPump on
Valve open

Low Vacuum | High Vacuum

-+

pressure = 0000051

10 minutes RoughPump on
RoughPump off CryoPump off
CryoPump off Valve closed

Valve closed

Fault




double pressure;
assign pressure to “TanklCouplerlPressureRB";
monitor pressure;

short RoughPump ;

assign RoughPump to “TanklCouplerlRoughPump”;
short CryoPump;

assign CryoPump to “TanklCouplerlCryoPump”;
short Valve;

assign Valve to “TanklCouplerlIsolationvalve”;
String CurrentState;

assign CurrentState to “TanklCouplerlVacuumState’;
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program vacuum control

ss coupler control

{ state init{
when (pressure > .0000051){
} state low_wvacuum
when (pressure <= .0000049){
} state high vacuum

state high_ vacuum{
when (pressure > .0000051){
} state low_wvacuum

state low_vacuum{
when (pressure <= .0000049){
} state high vacuum
when (delay(600.0)){
} state fault

state fault {
}
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entry {
strcpy(CurrentState,”Init");
pvPut (CurrentState);

}

when (pressure > .0000051){
RoughPump = 1;
pvPut ( RoughPump) ;
CryoPump = 0;
pvPut (CryoPump) ;
Valve = 0;
pvPut (Valve);

} state low_wvacuum

when (pressure <= .0000049){
RoughPump = 0;
pvPut (RoughPump) ;
CryoPump = 1;
pvPut (CryoPump) ;
Valve = 1;
pvPut (Valve);

} state high_ vacuum



Example — State low _vacuum

state low_vacuum{
entry {
strcpy(CurrentState, "Low Vacuum”) ;
pvPut (CurrentsState);

when (pressure <= .0000049){
RoughPump = 0;
pvPut (RoughPump) ;
CryoPump = 1;
pvPut (CryoPump) ;
Valve = 1;
pvPut (Valve);

state high vacuum
when (delay(600.0)){
} state fault



Example — State high vacuum

state high vacuum{
entry {
strcpy(Currentstate, "High Vvacuum”);
pvPut (CurrentsState);

%hen (pressure > .0000051){
RoughPump = 1;
pvPut (RoughPump) ;
CryoPump = 0;
pvPut (CryoPump) ;
Valve = 0;
pvPut (Valve);

} state low wvacuum



Example — State fault

state fault{
entry/{
strcpy (CurrentsState, "Vacuum Fault”);
pvPut (CurrentState);
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