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( )BestBuy.com

2000 - First Full Site

2003 - Current Platform

2008 - REMIX
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⊛Product catalog

⊛ 1,000,000 SKUS

⊛Wide Developer Adoption

⊛Only loose restrictions

REMIX
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<products currentPage="1" totalPages="75" from="1" to="10" total="741" queryTime="0.004" 
totalTime="0.041" canonicalUrl="/v1/products(manufacturer in("canon","sony","nikon"))?
apiKey=<apiKey>">
  <product>
    <sku>1142766</sku>
    <productId>1218224802931</productId>
    <name>ACID Music Studio 8 - Windows</name>
    <source>bestbuy</source>
    <type>Software</type>
    <startDate>2010-08-01</startDate>
    <new>false</new>
    <active>true</active>
    <activeUpdateDate>2010-08-01T01:32:15</activeUpdateDate>
    <regularPrice>69.99</regularPrice>
    <salePrice>69.99</salePrice>
    <planPrice/>
    <onSale>false</onSale>
    <priceUpdateDate>2010-12-28T00:14:51</priceUpdateDate>
    <nationalFeatured>false</nationalFeatured>
    <frequentlyPurchasedWith>
      <sku>9285383</sku>
      <sku>1151212</sku>
      <sku>9905971</sku>
      <sku>7531432</sku>
      <sku>9917949</sku>
      <sku>8890319</sku>
      <sku>1053836</sku>
      <sku>1258311</sku>
      <sku>9375794</sku>
      <sku>9945878</sku>
    </frequentlyPurchasedWith>
    <salesRankShortTerm/>
    <salesRankMediumTerm>451</salesRankMediumTerm>
    <salesRankLongTerm>2432</salesRankLongTerm>
    <url>http://www.bestbuy.com/site/ACID+Music+Studio+8+-+Windows/1142766.p?
id=1218224802931&skuId=1142766&cmp=RMX&ky=1wgGVun59khPQvpxTqE7OdKHU8R3mQGJB</url>
    <spin360Url/>
    <mobileUrl>http://m.bestbuy.com/r/1218224802931/1142766/</mobileUrl>
    <tinyMobileUrl/>
    <affiliateUrl/>

http://api.remix.bestbuy.com/v1/products
(manufacturer in(canon,sony,nikon))?apiKey=<apiKey>
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<products currentPage="1" totalPages="1" from="1" to="1" total="1" queryTime="0.002" 
totalTime="0.008" canonicalUrl="/v1/products(sku=9459962)?apiKey=<apikey>">
  <product>
    <sku>9459962</sku>
    <productId>2015557</productId>
    <name>Terminator: Sarah Connor Chronicles - Season 2 Exclusive Metal Slipcase - Blu-ray 
Disc</name>
    <source>bestbuy</source>
    <type>Movie</type>
    <startDate>2009-02-24</startDate>
    <new>false</new>
    <active>true</active>
    <activeUpdateDate>2009-11-06T13:21:53</activeUpdateDate>
    <regularPrice>49.99</regularPrice>
    <salePrice>49.99</salePrice>
    <planPrice/>
    <onSale>false</onSale>
    <priceUpdateDate>2009-12-07T00:13:19</priceUpdateDate>
    <nationalFeatured>false</nationalFeatured>
    <frequentlyPurchasedWith/>
    <salesRankShortTerm/>
    <salesRankMediumTerm/>
    <salesRankLongTerm>2574</salesRankLongTerm>
    <url>http://www.bestbuy.com/site/olspage.jsp?
skuId=9459962&type=product&id=2015557&cmp=RMX&ky=1wgGVun59khPQvpxTqE7OdKHU8R3mQGJB</url>
    <spin360Url/>
    <mobileUrl>http://m.bestbuy.com/r/2015557/9459962/</mobileUrl>
    <tinyMobileUrl/>
    <affiliateUrl/>
    <addToCartUrl>http://www.bestbuy.com/site/olspage.jsp?
id=pcmcat152200050035&type=category&cmp=RMX&ky=1wgGVun59khPQvpxTqE7OdKHU8R3mQGJB&qvsids=94599
62</addToCartUrl>
    <affiliateAddToCartUrl/>
    <cjAffiliateUrl/>
    <cjAffiliateAddToCartUrl/>
    <upc>883929081332</upc>
    <attributeSetId/>

http://api.remix.bestbuy.com/v1/products
(sku=9459962)?apiKey=<apiKey>
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)(
As we move into an era where every provider aspires to be a 

platform player, APIs are becoming the key. In fact, developers 
expect providers to offer robust APIs by default. However, 
opening up the APIs are not enough to attract developers. 

Platform providers are expected to make it easy for developers 
to code against their APIs. But the APIs offered by most of the 

providers are not only complex but also requires reading of large 
volumes of documentation before they can even start coding. 

This is a big put off for many developers and it could also 
severely hinder the platform provider’s attempts to attract large 

number of developers to their platform.

-- Krishnan Subramanian

http://www.cloudave.com/10339/apigee-opens-
up-api-console-to-all/
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⊛ Leverage existing Commerce Engine and 

Web infrastructure

⊛ Build a resource abstraction layer based on 
the domain

⊛ Hypermedia-driven workflow

Incremental Build
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( )Reflecting Reality?

“You see things; and you say, ‘Why?’ 
But I dream things that never were; 

and I say, ‘Why not?’"

-- George Bernard Shaw
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( )Clients

“Доверяй, но проверяй”

-- Ronald Reagan
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( )Clients

“Don’t Trust, But Verify”

-- Brian Sletten
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⊛ Require Registration/API Key

⊛ Bootstrap Starting point

⊛ Everything requires login

Initial Position
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( )<?xml version="1.0" encoding="utf-8"?>
<commerce version=”1.0”>
   <link rel=”login”
      href=”https://server/commerce/login?
apiKey=<apiKey>”/>
</commerce>

https://server/commerce/v0/start?apiKey=<apiKey>
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GET /commerce/login
Host: server 

HTTP/1.1 401 Not Authorized

GET /commerce/login
Host: server
Authorization: <credentials>

HTTP/1.1 302 Found
Location: https://server/commerce/v0/start?
apiKey=<apiKey>&sessionKey=<sessionKey>
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<commerce version="3.2">
 <link rel="user" 
       href="https://server/commerce/user?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="order" 
       href="https://server/commerce/order/submit?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="open-order" 
       href="https://server/commerce/order/375211000001?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="logout" 
       href="https://server/commerce/logout?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="shipping-option" 
       href="https://server/commerce/shippingoption?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="product-availability" 
       href="https://server/commerce/productavailability?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="stores" 
       href="https://server/commerce/store?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
</commerce>

http://server/commerce/v0/start
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<commerce version="3.2">
 <link rel="user" 
       href="https://server/commerce/user?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="order" 
       href="https://server/commerce/order/submit?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="open-order" 
       href="https://server/commerce/order/375211000001?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="logout" 
       href="https://server/commerce/logout?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="shipping-option" 
       href="https://server/commerce/shippingoption?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="product-availability" 
       href="https://server/commerce/productavailability?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
 <link rel="stores" 
       href="https://server/commerce/store?
apiKey=comapi&amp;sessionKey=<sessionKey>"/>
</commerce>

http://server/commerce/v0/start
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⊛ Lists

⊛ Orders

⊛ Accounts

⊛ Fulfillments

⊛ Tenders

⊛ Items

⊛ Addresses

Representations
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( )Creating an 
Account

<?xml version="1.0" encoding="utf-8"?>
<commerce version=”1.0”>
   <link rel=”register”
      href=”https://server/commerce/register”/>
</commerce>

POST /commerce/register...
Host: server 
...
<user>
    <firstname>Some</firstname>
    <lastname>User</lastname>
    <emailaddress>some.user@example.com</emailaddress>
    <confirmemailaddress>some.user@example.com</confirmemailaddress>
    <password>*****</password>
    <confirmpassword>*****</confirmpassword>
    <postalcode>55435</postalcode>
    <rewardzoneid>1234567890</rewardzoneid> <!-- Optional -->
</user>
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( )Creating an 
Account

HTTP/1.1 201 Created
Location: https://server/commerce/user
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<user id="1114590001">
  <link rel="self" 
    href="https://server/commerce/user?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
  <link rel="order" 
    href="https://server/commerce/order/375211000001?
apiKey=<apiKey>&sessionKey=<sessionKey>"/>
  <firstname>Capi</firstname>
  <lastname>Foo</lastname>
  <emailaddress>capi_foo@gmail.com</emailaddress>
  <postalcode>55423</postalcode>
  <addresses>
    <link rel="add" 
      href="https://server/commerce/user/address?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    <address type="shipping" default="true" name="Capi F - 7601 KNOX AVE S">
 <link rel="self" 
   href="https://server/commerce/user/address/50963800008?
apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    </address>
   </addresses>
   <creditcards>
     <link rel="add" 
       href="https://server/commerce/user/card?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
     <creditcard name="Visa" last-four="4242" exp-date="09/13" default="true"
        addressRef="https://server/commerce/user/address/50963800007?
apiKey=<apiKey>&sessionKey=<sessionKey>">
 <link rel="self" 
   href="https://server/commerce/user/card/1?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
     </creditcard>
    </creditcards>
    <agents>
 <link rel="add" 
   href="https://server/commerce/user/agent?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    </agents>
</user>

http://server/commerce/user
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<user id="1114590001">
  <link rel="self" 
    href="https://server/commerce/user?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
  <link rel="order" 
    href="https://server/commerce/order/375211000001?
apiKey=<apiKey>&sessionKey=<sessionKey>"/>
  <firstname>Capi</firstname>
  <lastname>Foo</lastname>
  <emailaddress>capi_foo@gmail.com</emailaddress>
  <postalcode>55423</postalcode>
  <addresses>
    <link rel="add" 
      href="https://server/commerce/user/address?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    <address type="shipping" default="true" name="Capi F - 7601 KNOX AVE S">
 <link rel="self" 
   href="https://server/commerce/user/address/50963800008?
apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    </address>
   </addresses>
   <creditcards>
     <link rel="add" 
       href="https://server/commerce/user/card?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
     <creditcard name="Visa" last-four="4242" exp-date="09/13" default="true"
        addressRef="https://server/commerce/user/address/50963800007?
apiKey=<apiKey>&sessionKey=<sessionKey>">
 <link rel="self" 
   href="https://server/commerce/user/card/1?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
     </creditcard>
    </creditcards>
    <agents>
 <link rel="add" 
   href="https://server/commerce/user/agent?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    </agents>
</user>

http://server/commerce/user
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( )Implicit Resources

⊛ Addresses

⊛ Addresses attached to orders

⊛ Items in carts

⊛ Fulfillment types

⊛ Tender types
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<user id="1114590001">
  <link rel="self" 
    href="https://server/commerce/user?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
  <link rel="order" 
    href="https://server/commerce/order/375211000001?
apiKey=<apiKey>&sessionKey=<sessionKey>"/>
  <firstname>Capi</firstname>
  <lastname>Foo</lastname>
  <emailaddress>capi_foo@gmail.com</emailaddress>
  <postalcode>55423</postalcode>
  <addresses>
    <link rel="add" 
      href="https://server/commerce/user/address?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    <address type="shipping" default="true" name="Capi F - 7601 KNOX AVE S">
 <link rel="self" 
   href="https://server/commerce/user/address/50963800008?
apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    </address>
   </addresses>
   <creditcards>
     <link rel="add" 
       href="https://server/commerce/user/card?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
     <creditcard name="Visa" last-four="4242" exp-date="09/13" default="true"
        addressRef="https://server/commerce/user/address/50963800007?
apiKey=<apiKey>&sessionKey=<sessionKey>">
 <link rel="self" 
   href="https://server/commerce/user/card/1?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
     </creditcard>
    </creditcards>
    <agents>
 <link rel="add" 
   href="https://server/commerce/user/agent?apiKey=<apiKey>&sessionKey=<sessionKey>"/>
    </agents>
</user>

http://server/commerce/user
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( )Testing Strategies

http://www.flickr.com/photos/teamaskins/2426632687/
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( )
⊛ Cucumber BDD to the JVM

⊛ Supports Java, Groovy, Scala, Clojure, 
Javascript...

⊛ Some set up/firewall proxy issues

Cuke4Duke
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( )Positive Scenarios

Feature:  This feature checks API features related to updating credit card and 
billing information in the user's profile

Background:
  Given I create a new NORMALUSER
  And I login
 
@updateCreditCard @positive @userR3.0 @quickTest
Scenario: Add new VALID VISA credit card and billing address to user's profile and 
then update credit card and billing address fields
  Given I access the URL to add a new credit card with a VALID VISA card
  When I update the credit card and billing address info on the VISA 
  Then the changes to the VISA should be reflected in the user profile
  

@updateCreditCard @positive @userR3.0
Scenario: Add new VALID VISA credit card and billing address to user's profile and 
then update only the credit card fields
  Given I access the URL to add a new credit card with a VALID VISA card
  When I update the credit card info on the VISA 
  Then the changes to the VISA should be reflected in the user profile

@updateCreditCard @positive @userR3.0
Scenario: Add new credit card that isn't default and then update it to make it 
default 
  Given I access the URL to add a new credit card with a VALID VISA card
  And I prepare to add a new VALID MASTERCARD credit card
  And I set the MASTERCARD credit card input field DEFAULT to false
  And I submit the new MASTERCARD credit card info 
  When I update the MASTERCARD card and set the DEFAULT field to true
  Then the changes to the MASTERCARD should be reflected in the user profile 
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When(~"I update the (.*) info on the (.*)") { String updateDataType, String cardType ->
  boolean updateCreditCard = updateDataType.contains("credit card");
  boolean updateBilling = updateDataType.contains("billing address");
     
  UpdateCreditCardInputXMLGenerator xmlGenerator = new UpdateCreditCardInputXMLGenerator();
  xmlGenerator.setUpdateBillingInput(updateBilling);
  xmlGenerator.setUpdateCreditCardInput(updateCreditCard);
        
  UpdateCreditCardClient client = new UpdateCreditCardClientImpl();
  client.setXmlGenerator(xmlGenerator);
  client.setBaseClient(RestClientStore.client);
  
  String userBody = RestClientStore.client.processGetUser();
  GetUserXMLValidator userValidator = new GetUserXMLValidatorImpl(userBody);
  
  String creditCardUrl = userValidator.getCreditCardSelfLinkByCreditCardName(cardType);
    
  try {
    client.processUpdateCreditCard(creditCardUrl);
    RestClientStore.currentResponse = RestClientStore.client.response.getBody();
    RestClientStore.status_Code = RestClientStore.client.response.getStatusCode();
   
    RestClientStore.stringMap.put("updateCreditCardInput", client.getInputXml());
  } catch (Exception e) {
    exceptionMessage = e.getMessage()
  }
  assert(exceptionMessage == null)
  assert RestClientStore.status_Code.contains("200")
}

When I update the credit card and billing 
address info on the VISA 
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UpdateCreditCardInputXMLGenerator xmlGenerator 
   = new UpdateCreditCardInputXMLGenerator();
xmlGenerator.setUpdateBillingInput(updateBilling);
xmlGenerator.setUpdateCreditCardInput(updateCreditCard);
        
UpdateCreditCardClient client 
   = new UpdateCreditCardClientImpl();
client.setXmlGenerator(xmlGenerator);
client.setBaseClient(RestClientStore.client);
  
String userBody = RestClientStore.client.processGetUser();
GetUserXMLValidator userValidator 
   = new GetUserXMLValidatorImpl(userBody);
  
String creditCardUrl 
   = userValidator.getCreditCardSelfLinkByCreditCardName
(cardType);
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try {
    client.processUpdateCreditCard(creditCardUrl);
    RestClientStore.currentResponse 
      = RestClientStore.client.response.getBody();
    RestClientStore.status_Code 
      = RestClientStore.client.response.getStatusCode();
   
    RestClientStore.stringMap.put("updateCreditCardInput",
                                  client.getInputXml());
  } catch (Exception e) {
    exceptionMessage = e.getMessage()
  }

  assert(exceptionMessage == null)
  assert RestClientStore.status_Code.contains("200")
}

Wednesday, March 9, 2011



( )Negative Scenarios

@updateCreditCard @negative @userR3.0
Scenario: Attempt to update a credit card while providing the wrong last four 
digits should fail - Negative test
  Given I access the URL to add a new credit card with a VALID VISA card
  When I prepare to update the VISA credit card
  And I set the VISA credit card input field LAST FOUR to 123
  And I submit the updated VISA credit card info
  Then response should have <ERROR_MESSAGES>
  And the VISA card should not be updated
  

@updateCreditCard @negative @userR3.0 
Scenario: Attempt to update a credit card while providing the wrong card type 
should fail - Negative test
  Given I access the URL to add a new credit card with a VALID VISA card
  When I prepare to update the VISA credit card
  And I set the VISA credit card input field CARD TYPE to MASTERCARD
  And I submit the updated VISA credit card info
  Then response should have <ERROR_MESSAGES>
  And the VISA card should not be updated 
  
 
@updateCreditCard @negative @userR3.0
Scenario: Attempt to update a credit card without providing the card type should 
fail - Negative test
  Given I access the URL to add a new credit card with a VALID VISA card
  When I prepare to update the VISA credit card
  And I set the VISA credit card input field CARD TYPE to null
  And I submit the updated VISA credit card info
  Then response should have <ERROR_MESSAGES>
  And the VISA card should not be updated 
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mvn cuke4duke:cucumber

mvn cuke4duke:cucumber -DcukeArgs="--tags @myTag" 
-DreportName="myReportName"

mvn cuke4duke:cucumber -DcukeArgs="--tags ~@doNotRun"
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( )
⊛ Interaction w/ BAs

⊛ Acceptance Tests

⊛ Smoke Tests

⊛ Capturing customer workflows for CI

⊛ Complex/realistic performance testing 
scenarios

BDD Benefits

Wednesday, March 9, 2011



)(
Introduction

Lessons Learned

Design

Testing

Wednesday, March 9, 2011



( )
⊛ Small, driven team

⊛ Good attitude, good results

⊛ Successful onshore/offshore blend

⊛ Adopted agile, REST, Spring, BDD 
simultaneously and iteratively

Team Results
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⊛ Several successful releases

⊛ Minor hiccups quickly resolved

⊛ Initial designs have been robust and 
extensible

⊛ Customers have been positive

⊛ Exceeded initial revenue expectations

⊛ Significant increase in partner base this year

Results
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( )Talk to Real Clients

http://www.flickr.com/photos/56798189@N03/5242284655/
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)(
http://www.flickr.com/photos/brighton/2153602543/
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( )Consistency, 
Consistency, 
Consistency

⊛ Reject bad data up front

⊛ Specify data formats upfront (e.g. ISO-8601)

⊛ Specify naming schemes for elements and 
attributes

⊛ Expediency is not your friend
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⊛ Prioritized features

⊛ Manageable chunks

⊛ Customer feedback

⊛ Restrict the change surface

Early/Often 
Releases
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( )Velocity Checking

http://www.flickr.com/photos/mkamp/2642246332/
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⊛ Separation of services

⊛ Internal customers

⊛ Automation

⊛ Developer Portal 

⊛ RDFa

Other Initiatives
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http://developer.bestbuy.com/
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⊛Documentation

⊛Testing Environment

⊛Monitoring

⊛Support Plan

An API Is Not 
Enough
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( )Questions? @bsletten
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