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Next Sfeps

we hope that this zine has gotten you interested iv
learning more avout choreographic programming,
What's next?

we'll be exploring choreographic programming

i this zinel Choreographic programming is a
way of programming message-passing systems
that lets the programmer describe the behavior
of the whole system as a unified, single prograwm.
Let's learn how i+ works!

Tf you're ready to try a real choreographic programming
language or library, check out Choral or HasChor!

o \
I CHORAL 'l https:/[www.choral-lang.ora/

—
)kHasChor https:/[github.com/gshend 2 [HasChor M
AN Tntro 10 0Ur SYSTEMS i, 1
KHOUAeAgQ O‘F ChOfce What is Choreographic Programming? ..., 4
One of the key concepts of choreoaraphic programming HOW doeS 11 WOTK? i esssssses 5
+hat we didnw'+ discuss in this zive is kmowled@@ of choice. A BT HISTONY i essassesns qd
The knowledge of choice problem comes into play whew 4 Next Steps and Knowledge of Choice ..., 11

choreography involves a conditional, like the “if ... thew o
_else” 6XPF655-|OVI in the OV]OF@O@FZZPV]\{ oV P. G. ’Bllallogmplm{ ............................................................... 12
All parties affected by the conditional need +o be +old

what bravch to take! The choreography ov p. 6 is handling

knowledge-of-choice propagation properly, becanse Bob is

communicating the outcome of check(anthiRedquest) to

Carol in both branches. Iwn geveral, choreographic

languages weed a strategy for dealing with knowledge of

choice (like giving ou awn error if you write a choreography

that doesn't correctly propagate knowledge of choice, or

by nserting the wecessary communication for you).

/1
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A BH&C Hiﬂory

Where did choreographic

ig Prllﬂrammmj come {rom?

Choreographies have a lowg history. The A -> B notation for
expressing communication was first used in a formal publication
by Needham and Schroeder [1475] for describing a security
protocol.

Iw the early 2000s, the WAL Web Services Choreography Working
Garoup, alongside a group of imvited experts from acadewmia,
developed a draft specification for a choreographic language.

T+ was called Web Services Choreography Description Language,
or WS-CDL for short. However, the WS-CDL language was vot
intended to be executable, and ovly formalized choreographic
interactions and roles in a specification language.

Not so fast! Ivn 2013, Chor was created by Warco Carbove and
Fabrizio Montesi [Carbone and Montesi 2013]. Chor pioveered
the idea of an executable choreographic programming language.
T+ used endpoint projection to compile choreographies to runnable
node-local programs.

W3GC
WS-CDL

@RM‘ Pirovette 2XHasChor

Chor

2005

201% 2020 2022 2023

Similarly, if a vode calls recv() for a message that
was never sent to it, then there will be nothing for
the receiving vode to receivel

Iw both of these scenarios, the message passing
between our nodes is unsuccesstul. Whew this
happeus, it may cause a delay or a failure i the
systewm.

Consider the following code for Alice and Carol:

Alice
send(Carol, present)
message = recv(Carol)

Carol

my present = recv(Alice)
open(my present)
send(Alice,“Thank you!?”)

Now imagive if the programmer made a mistake
avd forgot +he linve send(Carol, present) iv
Alice's program. What would happen to the rest of
the program’s execution?

Let’'s assume that each event on a vode is
executed sequentially, meaning that an event
must complete before the following one starts.
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We cav read the choreography as follows:

1. First, Alice’s credentials are sent +o Bob, +o be
received and stored in Bob’s autliReduest variable.
2. Bob checks antliReduest, and again, depending
on the outcome, either:

A. a success message is sent from Bob to Carol,
and a vwew token is sent from Carol to Alice.
B. a failure message is sewt from Bob to Carol, and
an error message 1s sent from Carol +o Alice.

I we were to rewrite this choreography as a
separate program for each role, i+ might look
something like this:

Alice

—send credentials to Bob
; recv result from Carol

- Carol

- recv decision from Bob
 switch(decision) «
i case Success:

send newToken() to Alice
case Failure:

send “Sorry, no token!” to Alice

" Bob
»recv authRequest from Alice
Sif check(authRequest) then
send Success to Carol
else
send Failure to Carol

Not as easy to follow, right?
Avd this is just a very simple example!

A4 O @)y

£

wh(ﬂ‘ 15 Choreom hic Prommmin ?

The idea of choreographic programming is to raise
the level of abstraction for writing communicatiov
protocols.

Tustead of writing separate programs for each
node n our system, we can write a choreography
(coordination plan), which, as the name might
sugaest, descrives the behavior of all the wodes v
the systewm.

With a choreography, we can ensure that a
distributed systewm is deadlock-free by construction.
Every send will have a corresponding receive, with
no mismatches that might lead +o deadlock.

choreo
send() recv() INSTEAD... A->C
recv() send() ——) C oA

# C X \//

Choreographies can also make our program’s behavior easier o understand!
Tnstead of having to follow the flow of control as it jumps from
node to vode, we can read a choreography line by live.

4
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