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Basics of Rholang Syntax



Conventional programming languages

- define a function
- call that function

- function gets executed



Conventional programming languages

- define a function
- call that function

- function gets executed

function conventional (input) {
const output = 'Hello ' + input + '!'
return output

}

conventional( 'RChain')



Conventional programming languages

- define a function
- call that function

- function gets executed

function conventional (input) { He”o RCha|n|
const output = 'Hello ' + input + '!'
return output

}

conventional( 'RChain')



Concurrency



eat sandwich | watch tv



Channels (sending and receiving)



channel! ()



for( <- channel)



for( <= channel)



channel! () |

for( <- channel)



for(_ <- channel) |

channel! ()



Matching



new channel 1in {

for(@x, @y <- channel) {

b

channel! (“hello”, “world”)

}



new channel 1in {

for(@x, @y <- channel) {

b

channel!(“hello”)

}



new channel in {
for(@“hello”, @y <- channel) {

b

channel! (“hey”, “world”)

}



new channel in {
for(@“hello”, @y <- channel) {

b

channel! (“hello”, “world”)

}



Named processes



contract stdOut {}
*stdOut




channel! (*stdOut)



@ stdOut™! ()



Recap

- asynchronous (])
- send (!) and receive (for loop) on channels
- convert between names and processes

- @ = process from name

- * = name from process



Building Smart Contracts

Using Rholang
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A Rholang tutorial.

Rholang is a new programming language designed for use in distributed systems. Like all newborn things, it is growing and
changing rapidly; this document describes the syntax that will be used in the RNode-0.3 release.

Rholang is "process-oriented": all computation is done by means of message passing. Messages are passed on "channels”, which
are rather like message queues but behave like sets rather than queues. Rholang is completely asynchronous, in the sense that
while you can read a message from a channel and then do something with it, you can't send a message and then do something
once it has been received—at least, not without explicitly waiting for an acknowledgment message from the receiver. Note that
throughout this document the words "name" and "channel” are used interchangeably. This is because in the rho-calculus (on which
Rholang is based) the term name is used, however because you can send and receive information on names, semantically they are
like channels.

Getting started

There is not an IDE for Rholang. Get started with Rholang by selecting one of the options below.

¢ Run Rholang on RNode - Write Rholang contracts in an editor of your choice and run them on RNode using either the REPL or
EVAL modes. Get started with the latest version of RNode.

¢ Run Rholang on a web interface - This web interface was created by a RChain community member.

e Write Rholang using an IntelliJ plugin - This Rholang IntelliJ plugin was created by a RChain community member.

+

& suggest a change




rchain.cloud

rchain.cloud online rholang interpreter ()

YOUR CODE OUTPUT

new helloWorld in {
contract helloWorld(@name) = {
new ack in {
@"stdoutAck"! ("Hello!", *ack) |
for (_ <- ack) {
@"stdout"! (name)
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10 helloWorld! ("Joe")
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rchain.cloud

rchain.cloud online rholang interpreter ()
YOUR CODE UPLOADING
1 new helloWorld 1in {
2 contract helloWorld(@name) = { EVALUATING
3 new ack in {
4 @"stdoutAck"! ("Hello!", xack) | new x0 in { x0!("Joe") | for( @{x1} <= x0 ) { new x2 1in {
5 for (_ <- ack) { @{"stdoutAck"}! ("Hello!", *x2) | for( _ <- x2 ) {
6 @"stdout"! (name) @{"stdout"}!(x1) } } } }
7 }
9 } | OUTPUT
10 helloWorld! ("Joe") e{"Hello! "}
_ ello!
l ]— } @{ n Joe n }
STORAGE CONTENTS J

COMPLETED



rchain.cloud

rchain.cloud
YOUR CODE UPLOA

1 new helloWorld in {

2 contract helloWorld(@name) = { EVALU.
3 new ack in {

4 @"stdoutAck"! ("Hello!", *ack) | new X
5 for (_ <- ack) { @{"st

6 @"stdout"! (name) @{"st

Q) }
I
Q } | QUITPL

10 helloWorld! ("Joe")
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new helloWorld in {
contract helloWorld(@name) = {
new ack 1n {
@"stdoutAck"! ("Hello!", =xack)
for (_ <- ack) {
@"stdout"! (name)

}
}
b
helloWorld! ("Joe™)

}
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new helloWorld in {
contract helloWorld(@name) = {
new ack 1n {
@"stdoutAck"! ("Hello!", =xack)
for (_ <- ack) {
@"stdout"! (name)

}
}
b
helloWorld! ("Joe™)

}

Hello!
Joe



1 new stdoutAck2, helloWorld in {

2 contract stdoutAck2(@message, channel) = {
3 @"stdout"! (message) |

4 channel! (0)

5 o

6 contract helloWorld(@name) = {

7 new ack 1n {

8 stdoutAck2! ("Hello!", *ack) |
9 for (_ <- ack) {

10 @"stdout"! (name)

11 }

12 }

13 }o

14 helloWorld! ("Joe")
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new stdoutAck2, helloWorld 1n {

}

contract stdoutAck2(@message, channel) = {

@"stdout"! (message) |
channel! (0)
o
contract helloWorld(@name) = {
new ack in {
stdoutAck2! ("Hello!", =*ack)
for (_ <- ack) {
@"stdout"! (name)

}
}

b
helloWorld! ("Joe™)

Joe
Hello!



Composability
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new calculator in {
new channel, valueStore in {
valueStore! (0) |
contract calculator(ret) = {
ret! (¥channel) |
for(@"sum", @argl, @arg2, ack <= channel) {
for(_ <- valueStore) {
valueStore! (argl + arg2) | ack!(argl + arg2)

}
P
new ret in {
calculator! (*xret) |
for(object <- ret) {
object! ("sum", 1, 3, *ret) |
for(@result <- ret) {
@"stdout"! (result)
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new calculator 1in {‘

new channel, valueStore in {
valueStore! (0) |
contract calculator(ret) = {
ret! (¥channel) |
for(@"sum", @argl, @arg2, ack <= channel) {
for(_ <- valueStore) {
valueStore! (argl + arg2) | ack!(argl + arg2)

}
P
new ret in {
calculator! (*xret) |
for(object <- ret) {
object! ("sum", 1, 3, *ret) |
for(@result <- ret) {
@"stdout"! (result)
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new calculator in {
new channel, valueStore in {

}

valueStore! (0) |

contract calculator(ret) = {
ret! (xchannel) |
for(@"sum", @argl, @arg2, ack <= channel) {
for(_ <- valueStore) {
valueStore! (argl + arg2) | ack!(argl + arg2)

new ret in {

calculator! (*xret) |
for(object <- ret) {
object! ("sum", 1, 3, *ret) |
for(@result <- ret) {
@"stdout"! (result)
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new calculator in {
new channel, valueStore in {

}

valueStore! (0) |

contract calculator(ret) = {
ret! (xchannel) |

for(@"sum", @argl, (@arg2, ack <= channel) {

for(_ <- valueStore) {

valueStore! (argl + arg2) | ack!(argl + arg2)

new ret 1n {

calculator! (*xret) |
for (object <- ret) {
object! ("sum", 1, 3, *ret) |
for(@result <- ret) {
@"stdout"! (result)




Built-in Security



Principle of Least Authority



Revocable Forwarder

Forwarder

Source Object

Revoker

Object
access

~

Revoke()

v,




new MakeRevokableForwarder in {

contract MakeRevokableForwarder (target, ret) = {
new port, kill, forwardFlag in {

ret! (xport, *kill)
forwardFlag! (true)

contract port(msg) = {

for (@status <- forwardFlag) {
forwardFlag! (status) |

match status { true => target!(*msg) }

}

b
for (_ <- kill; _ <- forwardFlag) {

forwardFlag! (false)

}



new GetAccount, target 1n {
contract GetAccount(callback) {
new ret in {
MakeRevokableForwarder! (xtarget, *ret)
for(@port, @kill <- ret) {
callback! (port)
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Dining philosophers and deadlock

new philosopherl, philosopher2, north, south, knife, spoon in {

north! (xknife) |

south! (*spoon) |

for (@knf <- north) { for (@spn <- south) {
philosopherl! ("Complete!") |
north! (knf) |
south! (spn)

P}

for (@spn <- south) { for (@knf <- north) {
philosopher2! ("Complete!") |
north! (knf) |
south! (spn)

}}

A, Run example
}

The dining philosophers problem has two philosophers that share only one set of silverware. Philosopher1 sits on the east side of the
table while Philosopher2 sits on the west. Each needs both a knife and a spoon in order to eat. Each one refuses to relinquish a utensil

until he has used both to take a bite. If both philosophers reach first for the utensil at their right, both will starve: Philosopher1 gets the
knife, Philosopher2 gets the spoon, and neither ever lets go.

Here's how to solve the problem:

new philosopherl, philosopher2, north, south, knife, spoon in {
north! (xknife) |

south! (*spoon) |
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