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The Challenge






CHANGE IS INEVITABLE.
CHANGE IS CONSTANT.




Versioning



The Costs of Versioning an API
by Mark Little on Dec 01, 2013 16 Discuss

R :COsf0

Contract versioning and API/Service versioning has always been a consideration for SOA based
systems. Whether because of the impact it has on composability, or client-service governance,
it is still something of an art rather than a science. There are many examples of groups giving
the benefit of their experiences (e.g., around REST is extremely popular). However, recently
Jean-Jacques Dubray has written an article which attempts to inject some scientific objectivity
into this problem domain.

| have been asked recently to create an estimate of the costs of versioning APIs (or
Web Services). | wanted to share this estimate because | feel a lot of people still don't
understand the cost implications of APl/Service versioning

According to JJ, during the work they found that the cost of building APIs was dependent upon
the approach used subsequently to version them.
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Deprecate version after a year
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They release a new version every
120 days




Currently supporting 20+
parallel versions
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PayPal



No breaking changes

Pal
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To Version
means
"to turn”






There's another word for backward-
compatible versioning...






Backward-compatible versioning Is
essentially creating
extensions






So, how do you enable backward-
compatible
APl extensions?



I'll talk about two ways
today...



Messages (on the wire)...



Implementation (in the code)



Message Design



Extending Messages

"url” : "http://api

"givenName"” : "Mike",

"familyname"” : "Amundsen”

"email”™ : "mca@amundsen.com”

"phone”




Extending Messages

L1

3

"workPhone™

"workEmail”

1
3 J>
, Vvalue H_k_.ﬁnunﬂb—lj“rample.cgm”}




Extending messages let's you easily
add backward-compatible changes



Structure vs Data




Structure vs Data




Focus on passing data,
not structure






There are several new formats
designed specifically for passing data
on the Web






2. Collection Representation
A typical Collection+JSON will contain a set of 1inks

: "feed",

Doe", "prompt" : "Full Name"},

Lre

r
dexample.org”, "prompt"™ : "Email

. "b;:g"r “h:Ef"

"avatar", "href"




The media type for JSON Siren is application/vnd.siren+json .

r
L

"class": |

"properties™:

"orderNumber" :

oraenr

I
L

"itE‘mCDUHt".

"status'

i
"entities":
I
|

"class"

rel
"href":

[

: [ "1tems”

3

[ "http://x.

"http://

"collection”
10/

t'ji . A e

1,

rels/order-items" ],

10/orders

fA2 /items"






example response from JSON API:




What's the common theme
In these new designs?



Message over Object



"[l]t Is far easier to
standardize
representation and
relation types than it is to
standardize objects and
object-specific
interfaces."

- Roy T. Fielding




The most common data-passing format
on the Web is...



The most common data-passing format
on the Web is...

givenName=M1ke&familyName=Amundsen&phone=123-456-7890







Because it Is easy to extend.

givenName=M1ke&familyName=Amundsen&phone=123-456-7890




Message design Is not the only
place to plan for extensions



Implementation Design



Component = Connector




Component

= Database

* File System

* Message Queue

= Transaction Manager

= Source Code




Component == |P




Component == $$$




Component == Private




Connector
= Web Server
* Browser Agent

" Proxy Server
= Shared Cache




Connector == Shared Tech




Connector == Commodity




onnector == Public




Keep Connectors and
Components separated



Implementation Stack




Implementation Stack




Implementation Stack




Implementation Stack



Class Schedule Server



var storage = require(’'./storage.js’);
var component = require('./component.js’);
1_

var representation = require(’./representation.js’);

var course = require('./connectors/course.js’);

var home = require(’'./connectors/home.js’);

var schedule = require('./connectors/schedule.js’);

var student require(’./connectors/student.js’);
var teacher = require(’'./conr kfurkftﬁd(h%r.j%');

.
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|f|
—
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var utils = equiPe('./connethVS/L

var reHome = new Regbxp( ' *\/$','1");

var recourse = new RegeExp( ' A\/course\/.*","1");



if(flg===false && reCourse.test(req.url)) {
flg = true;

doc = course(req, res, parts, root)

—

if(flg===false && reSchedule.test(req.url)) {
flg = true;
doc = schedule(req, res, parts, root)

—

if(flg===false && reStudent.test(req.url)) {
flg = true;
doc = student(req, res, parts, root);




function sendList(req, res)
var rtn, doc;
rtn = component.course(’'list’, root);
- 3 - [l
rtn.action = {;};

rtn.action.template = listActions( course’,roo

doc = {action:{link:[]}};
doc.action.link = utils.pageActions(root);

doc.list = [];
doc.list.push(rtn);

rtn = doc;

return rtn;




exports.course = function(action, argsl, args2) {

var object, rtn;

object = 'course’;

rtn = null;

switch(action) {

case 'list’:
rtn = loadList(storage(object, 'list'), object);
rtn = addeEditing(rtn, object, argsil);
break;

case '‘read’:
rtn = loadList(storage(object, 'item', argsl), ob
rtn = addediting(rtn, object, argsil);

break:




function getItem(object, id) {

var item;

item = JSON.parse(fs.readfFileSync(folder+object+'/ " +id
return item;

(—

function additem(object, item) {
item.1id = makelId();
item.dateCreated = new Date();
fs.writeFileSync(folder+object+'/ '+item.id, JSON.strin
return getItem(object, item.1id);

function updatelItem(object, id, item) {

var current,;



doc += “<root>’;

if(object && object.action)

doc += actionElement(object.action);

if(object && object.links)
doc += "<links>’;
coll

for(i=0

object.links;

x=coll.length; i<x; i++)

3

doc += linkElement(coll[i]);

doc += "</links>";

if(object && object.list)

for(i=0,x=object.list.length; i<x;i++)

doc += listElement(object.list[i]);



Each of these implmentation
elements can be updated
independently w/o breakage



Client Strategies



Most client apps are bound to URIs
and the CRUD pattern



URI-Style Clients (CRUD)

e HTML SPA Container

< 1‘“"1 ' ‘1 T
~00OAV.”

<hl>Tasks CRUD</hl>

<!—-— data goes here —-->
<ul id="list-data"></ul>

<input id=
<input id
<input id=

</body>



URI-Style Clients (CRUD)

e URIs, Objects, and Actions

g.msg = {};

g.addUrl '/tasks/"';

g.listUrl = '"/tasks/"';
g.searchUrl = '"/tasks/search?text={0dtext}"';
g.completeUrl = '/tasks/complete/';




URI-Style Clients (CRUD)

e URIs, Objects, and Actions

// £ill in the list
elm = document.getElementById('list
if(elm) {
elm.innerHTML = '';
for (1=0,x=g.msg.tasks.length; i<x;i++)
1i = document. LleqteElement("l‘);
li.id = g.msg.tas ;
li.title = 'cl e e
1i.appendChilc ocument ateTextNode(q msg.tasks[1].1tqg
li.onclick = completeltem;

elm.appendChild (11i) ;




URI-Style Clients (CRUD)

e URIs, Objects, and Actions

// handle "search"

function searchlList () {
var text;

text = prompt ('Enter search:");
if (text) {
makeRequest (g.searchUrl.replace (' {@text} ', encodeURIComponent (tex

}
}

// handle "add"

function addToList () {
var text;

text = prompt ('Enter text:'");
- = -~ ) T



URI-Style Clients (CRUD)

e Composed HTML

<ul id="list-data">
<1li 1d="0" title="click to delete”>this is some item</1li>
<li id="1" title="click to delete”>this is another item</li>
<1i id="2" title="click to delete”>this is one more item</li>

<li id="3" title="click to delete">this is possibly an item</li>
</ul>
<input id="add" type="button” value="Add" class="button">
<input id="search" type="button" value="Search” class="button">
<input id="1list" type="button” value="List" class="button">




URI-Style Clients (CRUD

e JS Summary

g.addUrl = '/tasks/';

g.listUrl = '/tasks/';

g.searchUrl = '/tasks/search?text={@
g.completeUrl = '/tasks/complete/';

/ prime
function

" handle "searc
function searchList() {E&3}

/ handle "add"

function addTolList() {E3}

" handle "complete"
function completelItem() {E=J}

/* parse the returned document
function showList() {E=3}

function
function

/ handle network reque
function makeRequest(hre
function processResponsea(aj



A better approach is to
bind to the message.



Hypermedia Client (REST)

e HTML FSM Container

<body>
<hl>Tasks Hypermedia</hl>

<!-- response data goes here -->
<ul id="data"></ul>

<!-- actions go here -->
<div id="actions"></div>

</body>
<script src="tasks.js" type="text/ja




Hypermedia Client (REST)

e Media Types and Controls

/* parse the response
function showResponse ()
var elm, 1li, i, Xx;

// fill in the list
elm = document.getElementBylId('data
if(elm) {

elm.innerHTML = '';

for (i=0,x=g.msg.collection.length;i<x;it++) {
1i = document.createlkElement ('11i'");
li.appendChild (document.createTextNode (g.msg.collection[1]

have an affordance

if (g.msg.collection[i].link.rel==="c
if (g.msg.collection[i].link.data) {
1i.setAttribute ('ds




Hypermedia Client (REST)

e Media Types and Controls

// handle possible hypermedia controls
function showControls () {
var elm, inp, 1, X;

// find and render controls
elm = document.getElementById('actions');
if (elm) {

elm.innerHTML = '';

for (i=0,x=g.msg.links.length;i<x;i++) {
inp = document.createElement ('input');
inp.type = "button';
inp.className = "button™;

inp.1id = g.msg.links[i].rel;

Trnr oot A+t 111t "viietrhE oA"Y v mer il ]l mwmetrhbh oY -




Hypermedia Client (REST)

e Composed HTML

<l-- response data goes here -->
¥ <ul id="data">
<li data="id" dvalue="@" id="complete"
<li data="id" dvalue="1" id="complete"
item</1i>
<1li data="id" dvalue="2" id="complete"
item</1li>
<li data="id" dvalue="3" id="complete"
item</11i>
</ul>
¢!-- actions go here -->
¥ <div id="actions">

href="/tasks/complete/"
href="/tasks/complete/"

href="/tasks/complete/"

href="/tasks/complete/"

method="post">this
method="post">this

method="post">this

method="post">this

some item</li>
another

oneg more

possibly an

<input type="button" class="button" id="add" method="post" href="/tasks/" value="add" data="text">
<input type="button" class="button" id="list" method="get" href="/tasks/" value="list">
<input type="button" class="button" id="search" method="get" href="/tasks/search"” value="search"

data="text">




Hypermedia Client (REST)

var thisPage = function() {

e Summary JS fnce - O

g.listUrl = '/tasks/';

'/ prime the system

4

function init() {E3)

function showResponse()J{E:]}

// handle possible hypermedia controls
function showControls() {E&3}
function clickButton() {E3}

// handle network request/response
function makeRequest(href, context, body) {3}
function processResponse(ajax, context) {E3}

var that = {};
that.init = init;
return that;




Message over Object



The Lessons of HTTP



You never get It right the
first time...



02.06.11 RC, 1BL

Summary of HI'TP 0.9

The current version of HI' TP can be summed up as follows:

* A browser onlv sends the command GET followed bv a server/document identification optionally {

* A server replies to a GET bv supplving a piece of ASCII text marked up m HTML, wherebv just
default stvle for HTML is (a mistake??) free format |

* the server holds no state w.rt. the browser.

* if a document contains anvwhere the ISINDEX tag then the browser takes this to mean that a valic

appending the kevwords given in the search panel.

Note that if responses from the server are encoded mto HTML tags. then HT TP is verv asvmmetric: the

Advantages
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HTML 3.2 Reference Specification

W3C Recommendation /4-Jan-1997

r W3C members and other interested parties and has been endorsed by the Director as a W3C Recomn
al or cited as a normative reference from another document. W3C's role in making the Recommendati
spread deployment. This enhances the functionality and interoperability of the Web.




4 The Content-1Type Header Fkield

The purpose of the Content-Type field 1s to describe the data contamned in the body fully
present the data to the user. or otherwise deal with the data in an appropriate manner.

(See Historical Note )

The Content-Type header field i1s used to specify the nature of the data in the body of ar
information that may be required for certain types. After the type and subtype names, th
attribute/value notation. The set of meaningful parameters differs for the different types.
"charset” parameter by which the character set used in the body may be declared. Comn

In general. the top-level Content-Type 1s used to declare the general tvpe of data, while t



10.7 Expires

The Expires entity-header field gives the date/time after wh
providers to suggest the volatility of the resource, or a date a
must not cache this entity beyond the date given. The presen

change or cease to exist at, before, or after that time. Howev
will change by a certain date should include an Expires heads
by HTTP-date 1n Section 3.3.




14.19 ETag

The ETag response—-header field provides tha
entity tag for the requested wvariant. The |
tags are described 1n sections 14.24, 14.2
MAY be used for comparison with other enti
(see section 13.3.3).

ETag = "ETag" ":" entity—-tag
Examples:

ETag: " "




uinorizauon

A user agent that wishes to authenticate itself with a server--us
so by including an Authorization request-header field with t
credentials containing the authentication information of the

Authorization = "Authorization™ ":"™ creden

HTTP access authentication 1s described in Section 11. If a req
credentials should be valid for all other requests within this

Responses to requests containing an Authorization field are




0.3 Content-Encoding

he Content-Encoding entity-header field 1s used as a modi
dditional content coding has been applied to the resource, ar
btain the media-type referenced by the Content-Type hea
ocument to be compressed without losing the 1dentity of 1ts

Content-Encoding = "Content-Encoding”

‘ontent codings are defined in Section 3.5. An example of its

Content-Encoding: x-gzip

. .. - ;
A e 200 a Nharantaricotin Aaf tha racmiterns 10



So, lots of changes to the
protocol over the last 15
years and...



It's all backward compatible!



"If you want a
protocol to last a
few decades,
don't assume
too much."

- Roy Fielding




So the real lesson In all
this?



‘It is not the strongest of the species
that survives, nor the most intelligent
that survives. Itisthe

one that is most adaptable to

v - P
- il
AR Y




So...



Message Design...

Use the extension pattern

Keep structure in messages low

Consider new message-based media types
form-urlencoded Is still a winner

Commit to no "breaking changes"



Server Implementation...

e Keep component and connectors apart

e Use representors

e Make sure storage, biz, representors, and
routers can change w/o breakage



Client Implementation...

e Bind to messages, not objects/actions

e Code defensively, don't assume

e Make sure requestor can convert messages
Into internal objects as needed



The lessons from HTTP

e You won't get it right the first time

e Build support for extensions into your work

e |f you need to change it once, you might
need to change it often.



CHANGE IS INEVITABLE.
CHANGE IS CONSTANT.







