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Advanced Behaviour - Dynamic Binders and Faults

Previously on Jolie
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OutputPorts information

outputPort MyPort {
Location:

o Protocol: sodep
Locations and Interfaces: MylInterface
protocols (called §

main

binding information) K
println@Console(
of OutputPorts can wyPort location )0):
be accessed at

, println@Console(
runtime MyPort.protocol )()
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Dynamic Binding
Locations and protocols (called binding

Information) of OutputPorts can be changed
at runtime

outputPort P {
Interfaces: MyInterface

¥

mailin
1

P.location
P.protocol

¥
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Dynamic Blndlng

The Jolie Standard Library at “types/
Binding.10l” provides the Biding type

type Binding: 1
.Llocation:string
.protocol?:string { 7 }
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([ ] o [ J
Dynamic Binding

interface RegistryInterface {
RequestResponse: getBinding( string )( Binding )

¥

inputPort In {

Location:

Protocol:

Interfaces: RegistryInterface

¥

main

{

getBinding( name )( b ){
( name ==
b.location =
b.protocol =
( name ==
b.location =
b.protocol =
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Fault Handling

Four concepts behind Jolie’s fault
handling:

e Scopes;
e Faults;
e [hrow;
e [nstall.
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Fault Handllng Scopes

We already met scopes talking about
parallel composition

Good practice: use scopel {} Jo explicitly group
parallel statements when mixed with sequences

print@Console( O .
print@Console( )(); S 1S egud l to
print@Console( YO |

- . { print Congble( )@,
But this Is easier print@Console( )]®,

to understand ¥
print@Console( )I®)
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Fault Handlmg SCOpes
A scope Is a behavioural container

denoted by a unique name and able to
manage faults.

main{...} & Init{...}

Are (special) scopes named main and init
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Fault Handlmg Scopes
A scope Is a behavioural container

denoted by a unique name and able to
manage faults.

[0

This i1s an unnamed scope
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Fault Handllng Scopes
A scope Is a behavioural container

denoted by a unique name and able to
manage faults.

( scope_name )
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Fault Handling - Faults

A fault is a signal, identified by its name, raised
by a behaviour towards the enclosing scope.

Jolie provides the statement throw to raise faults.

scope( scope_name )

1

throw( fault_name )
}
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Fault Handling - Faults

Jolie provides the statement throw to raise faults.

W 7D
. R+ -,

=% LK

RS NARY

>~ + 45

’\._‘,‘ " &

A\ ‘l'l.

\1

(d==0) { Thrown unhandled
throw( DivisionByZero )
{

result = n/d

fault: DivisionByZero
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Fault Handling - Install

The 1nstall statement provides the
Installation of dynamic fault handlers.

( scope_name )
( fault_namel =>

=>
fault_nameN =>

( fault_name )
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Fault Handling - Install

tnstall joins a fault to a process and its handler
IS executed when the scope catches the fault.

( scope_name )
( fault_namel =>

=>
fault_nameN =>

( fault_name )
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Fault Handling - Install

tnstall joins a fault to a process and its handler
IS executed when the scope catches the fault.

scope( division )

1
&%, Lnstall(C DivisionByZero =>
S'd println@Console(

y Will (gracefully) print
_t?‘}.{‘\ 2 : N

- 0: % Caught division by
(d==0)1 zero!

throw( DivisionByZero )

Iy {
result = n/d

¥
¥
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Fault handling - Install priority

Jolie always prioritises the install
primitive when composed In parallel
with other (possibly faulty)
Instructions. This makes handler
installation predictable.
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Fault handling - Install prlorlty

Install always goes first

scope( s )

{
throw( f )

installC f =
println@Console(
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Fault handling - Raising faults with Operations

Uncaught fault signals in a request-response body
are automatically sent to the invoker. Invokers are
always notified of unhandled faults.

RequestResponse operations
declaration can define faults (and
their data type) that could be sent

back to invokers.
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Fault handling - Raising faults with Operations

RequestResponse operations declaration can
define faults (and their data type) that could be
sent back to invokers.

interface MyInterface {
RequestResponse:

RR1C t1 )C t2 ) throws errorl( e_typel )
error2( e_typel )

RRNC ... )C ... ) throws errorN( e_typeN )
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Fault handling - Raising faults with Operations

RequestResponse operations declaration can
define faults (and their data type) that could be
sent back to invokers.

type DivFaultType:
.faultError:

¥

1nterface {

RequestResponse: divide( DivType )( int )
DivisionByZero( DivFaultType )

¥
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Fault handling - Raising faults with Operations

type DivType: void { .n: int .d: int } }
type DivFaultType: void { .error: string }

interface DivisionInterface {

RequestResponse: divide( Divlype )( int ) throws DivisionByZero( DivFaultType )
¥

inputPort In {
Location: // ..
Protocol: // ..
Interfaces: DivisionInterface

¥

main
{
divide( request )( request.n/request.d ){

1f( request.d == 0 ){
throw( DivisionByZero, { .error =
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Fault handling - Raising faults with Operations

type DivType: void { .n: int .d: int } }
type DivFaultType: void { .error: string }

interface DivisionInterface {

RequestResponse: divide( Divlype )( int ) throws DivisionByZero( DivFaultType )
¥

inputPort In {
Location: // ..
Protocol: // ..
Interfaces: DivisionInterface

¥

main
{
divide( request )( request.n/request.d ){

1f( request.d == 0 ){
throw( DivisionByZero, { .error =
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Fault handling - Raising faults with Operations

type DivType: .d:

” Client

{ .error: string }

type DivFaultType:
outputPort Out {

Location: // ..
Protocol: // ..
Interfaces: DivisionInterface

¥

interface DivisionInterface {
RequestResponse: divide( DivType )( ) throws
DivisionByZero( DivFaultType )

}

inputPort In {
Location: // ..

main

Protocol: // .. t .
Interfaces: DivisionInterface reqg.n = 5
1 req.d = 0;

divide@Out( req )( res )

¥

main
{
divide( request )( request.n/request.d ){

( request.d == 0 ){ ' '
ther?)wecs DivisionByZero, { .error = WI l.l. . rl nt
)

Thrown unhandled
fault: DivisionByZero
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Fault handling - Raising faults with Operations

.d:

type DivType: o}

type DivFaultType: { .error: string }

// ..
scope( divScope )
{
install( DivisionByZero =>
println@Console(
divScope.DivisionByZero

interface DivisionInterface {
RequestResponse: divide( DivType )( ) throws
DivisionByZero( DivFaultType )

}

inputPort In { .error )()
Location: // .. );

Protocol: // .. reg.n = X
Interfaces: DivisionInterface req.d = 0;

¥ divide@Qut( req )( res )

¥

}
Will (gracefully) prl Nt

You passed @ as
denominator
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Fault handling - Termination & Compensation
Besides using a specific fault
name, install can refer to

this or
default keywords

Useful to handle recovery
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Fault handling - Termination & Compensation

th1is refers to the enclosing scope and
IS used to handle its termination.

scope ( scope_name )
{
install( =>
println@Console(
);
println@Console(

¥
|

throw( a_fault )
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Fault handling - Termination & Compensation

default is the fallback for all faults
that do not have a specific fault handler.

instal l( =>
println@Console(
);
scope ( scope_name )

i
install( =>
println@Console( *
)
println@Console(

¥

throw( a_fault )
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Fault handling - Termination & Compensation

When d SCOpe "(‘\ install(C this =>
i séope( dad )
IT terminates Its §
: println@Console( )I®
1
executers its \ )
¥
Yl

™ s cope( granpa )
R
. £ println@Console( )I®)
terminates, first # );
Fs {
install( this =>
own child );
1} scope ( son )
scopes and then install( this =>
% println@Console( DO
sleep@Time( )IOK
recovery println@Console( )I®)
handler. .
l“throw( a_fault )
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Fault handling - Termination & Compensation

scope( scope_name )

Recovery
handlers can be

dynamically
updated like
fault handlers.
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{

println@Console(
install( this =
println@Console(

println@Console(
install( this =>
println@Console(

println@Console(
install( this =>
println@Console(

println@Console(
install( this =>
println@Console(

¥

|

throw( a_fault )
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Fault handling - Termination & Compensation

scope( scope_name )

{

println@Console(
install( this =>

RECOVE ry )I?Pintln Console(

handle S Cadn println@Console( IOk
install( this =>

alSO be bUilt ).; println@Console( "rec step 2" )OO

incrementally println@Console( )IOF

install( this =>

Via the Current . : println@Console( "rec step 3" YO

handler CH println@Console( DO;

install( this =>
; println@Console( "rec step 4" )()

throw( a_fault )
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Fault handling - Termination & Compensation

COmpensatiOr\ install( a_fault =>

println@Console(
handles the recovery ¢ myScope )
of a (successfully) F

executed scope.  §  RECEGIECEEP
¥ install( this =>
' M println@Console(

Compensationis § / B

Invoked by means of \ | et eel

WY install( this =>
the COmp statement, e EIE NS NG

which can be used .

only within a handler. —ElSISEREIRI
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Fault handling - Termination & Compensation

installC a_fault =>
comp( example_scope )
oy );
Within fault handlers, scope( example_scope )

: : {
Jolie provides the # install( this —>

operator to “freeze” the )?"i”ﬂ” Console(
value of a variable. i

( )
install( this =>
cH;
(Useful for error orintlneConsole

reporting and );

debugging) : }
|

throw( a_fault )
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