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Artur Bergman
• CTO Wikia

• Operations

• Long term technology

• Performance

• Old time perl core hacker (perl threading is my 
fault)

• Varnish contributor

• Against network neutrality



Not afraid to say the 
truth

artur@wikia-inc.com
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Wikia

• Hosts 150 000 wikis

• Mediawiki

• 5 million content articles

• ~ 950 mm pageviews / month

• 36 mm unique users



Mediawiki

• Legacy code base

• Can’t change it too much

• More like an enterprise shop in some 
regards due to this limitation





Wikia

• 1000 cores

• 5 data centers

• 3 Gbps

• 3.5 ops guys



Metrics

• Google Analytics

• Pingdom

• Browsermob

• Websitepulse



Metrics

• Love em

• Too cheap to spend too much time

• Abuse tools

• Google Analytics to the rescue

• So these are what our numbers are based 
on



End user performance
	 	 <script type="text/javascript">/*<![CDATA[*/
	 	 var wgNow = new Date();
	 	 /*]]>*/</script>

<!-- content -->

	 	 	 if (typeof window.wgNow == "object"){
	 	 	 	 var now = new Date();
	 	 	 	 var ms = (now.getTime() - window.wgNow.getTime()) / 1000;
     		 	         var pageTime = Math.floor(ms * 10) / 10; // Round to 1 
decimal
	 	 	 	 var slashtime = "/lean_monaco/" + pageTime.toString().replace(/\./, 
"/");
	 	 	 	 _uff=0;
	 	 	 	 _uacct="UA-XXXX-XX";
	 	 	 	 urchinTracker(slashtime);
	 	 	 }









Distribution of load time



Distribution
California

Distribution
Brasil





GA

• Per country

• Per browser

• Per ISP

• First pageview (uncached)

• For free

• Just do it



Errors

• Track all user errors

• Whenever they see one

• Too cheap for servers

• Google analytics to the rescue



sub vcl_error {
 synthetic {"
<html>
<head>
<title> "} req.http.host req.url {"</title>
<script src="http://www.google-analytics.com/urchin.js" type="text/
javascript">
               </script>
               <script type="text/javascript">
      _uacct = "UA-XXXXXX-YY";
      urchinTracker("/errormsg/"} server.identity {"/"} obj.status {"/"} 
req.backend {"");
</script>
                       </head><body></body></html>
                       "};
    return(deliver);
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Errors served YTD



ping wikia.com YTD



http health check 
wikia.com YTD



Uptime

• Network - 99.995%

• HTTP - 99.989%

• No error delivered - 99.982%



How

• Ops driving engineering focus

• Geographically distributed (servers and 
team)

• Fail fast - revert fast

• Internal redundancy in code and 
infrastructure



Magic in a box



Varnish

• Our entire architecture revolves around it

• High speed HTTP cache and load balancer

• Also HTTP routing



Detour through 
hardware

• No virtualization

• No cloud

• Too slow

• Too expense

• Too little control 



Amazing control

• Spec your hardware to your app

• Write your app for the hardware

• Realise fantastic gains in efficiency



SSDs

• If you don’t use them, you are an 
backwards idiot

• Less power per device

• Less spindles needed

• Way less power when you do 
power*spindles



Varnish/Database SKU
• 2 x 6 core westmere x5670

• 48 GB of RAM

• 2 spinning media (transaction logs)

• 6x Intel X25M 160 GB SSD 

• connect directly to motherboard and 
software raid -- no raid card can keep up

• ~350 watts in normal use for us



106k req/s

http://browsermob.com/load/test/share/
18d4849fae524f44b76148077bbccc4f
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joins

• SSDs to the rescue

• Not really a problem

• Semantic Mediawiki, I am looking at you

• 500 MB/sec of random reads with average 
latency of 0.2 ms for ~2000 USD

• 220 MB/sec of random writes



Wikia CDN

• Built our own

• DNS distribution based on Dynect

• Cache nodes in key internet locations

• (Frankfurt in DE-CIX)



CDN Node

• Runs

• Varnish

• Quagga

• Bind

• Scribe based purging daemon



Why?!?

• Instant purging

• Fine grained control

• No commercial offering

• We still use akamai for static non 
dynamic content



Dynamic Content

• Just cache it

• Invalidate

• Or short TTLs

• 1s ttl to save your backend



Load spikes

• Short ttl

• Prevents overloads

• Protects against DOS

• Drastically increases end user 
performance



Linking varnish
• Frankfurt talks to London

• London talks to Iowa

• Iowa talks to San Jose

• San Jose talks to local backend

• Frankfurt retries directly with Iowa

• London retries directly to San Jose

• Iowa retries with local backend

• San Jose retries with Iowa backend



Geographical 
Redundancy

• Master datacenter

• Backup datacenter

• Rendering datacenter

• Caching datacenter



Nuclear Bunker!

• http://ganglia.wikia.net/iowa/

• Live replication of site

• 20 megatons at 3 miles :)

http://ganglia.wikia.net/iowa/
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Current state

• Automatic failover

• Replicated mysql

• Readonly mode



Expensive

• 100% cost overhead

• no benefit to end user in normal 
operations



Goal of active-active

• Cookie sniffing

• Send to closest DC unless editing

• Faster response times



Active-active-active

• Smaller datacenters

• More datacenters

• Way less overhead

• Happier users



Problems

• Memcache synchronization

• Session synchronization

• File synchronization



Memcache

• Facebook technique

• Insert memcache deletes into mysql 
blackhole

• Read replication log

• Remote invalidation



Riak

• key-value store

• HTTP interface

• scales across many machines

• N-Master inter-dc replication



Riak

• key-value store

• HTTP interface

• scales across many machines

• N-Master inter-dc replication



Files - RiakFS

• Fuse layer

• Separates metadata and data into two 
different buckets

• SSDs for metadata

• MW uses filesystem

• Serve files directly from Riak with Varnish 
in front



  
  if (req.http.host == "xxxx") {
    if(req.url ~ "^/..") {
      set req.url = regsub(req.url, "^/(.)(.)", "/\1/\1\2/\1\2");
    } else {
      set req.url = regsub(req.url, "^/(.)","/\1/\1/\1");
    }
    set req.url = regsuball(req.url, "/", {"%2F"});
    set req.url = regsuball(req.url, "\.",  {"%2E"});
    set req.url = regsuball(req.url, "\_", {"%5F"});
    set req.url  = "/riak/bucket/" req.url;
    set req.backend = riak;
    return(lookup);
  }



RiakFS

• Uses vector clocks to detect conflicts to 
metadata

• Last-write wins on the file

• Caches locally

• Experimental

• Will soon support new Riak large file store



Sessions

• Need to stay in sync

• Otherwise people appear logged out when 
failover

• Riak as a session store

• N-Master replication



Blob store

• Mediawiki store

• enormous blob tables in mysql

• horizontally scalable instead



Active-Active-Active

• Going live in January

• With a new node on the east coastr



Routing requests

• VPN tunnels

• Mesh

• OSPF

• Set OSPF cost to latency

• Faster than the internet



Varnish

• More content is cacheable than you think

• Non cacheable content is also faster

• For small objects, 2x speed increase!



syn-ack

• Long running connections

• London to San Jose

• syn 100ms

• ack 100ms

• request 100ms

• response 100ms



syn-ack (cdn)

• Long running connections

• London to London to San Jose

• syn 15ms

• ack 15ms

• request 100ms

• response 100ms



Slow start

• Persistent backend connections

• No syn-ack

• No slow start

• Big content comes down way faster



VCL

• Varnish Configuration Language

• Converted to C code

• Compiled

• Inline into the execution pass

• Wikia

• 3500 statements



Purging

• Scribe based (used to be Rabbit) stream of 
purges

• Normalised URLs to purge all vary



    if( req.http.X-Transformed-URL != "1"
     && ( req.url !~"\.php"
          || req.url ~ "title=.+")
     ) {

    # make sure we dont do this processing twice
    set req.http.X-Origurl = req.url;
    set req.http.X-Transformed-URL = "1";
    set req.http.X-Set-Vary-URL = "1";

    if (req.url ~ "^/index.php") {
      set req.url = regsub(req.url, ".*title=([^&]*).*", "/index.php?title=\1");

    } else if (req.url ~ "^/wiki/") {
      set req.url = regsub(req.url, "/wiki/([^?]*).*", "/index.php?title=\1");
    } else {
      set req.url = regsub(req.url, "/([^?]*).*", "/index.php?title=\1");
    }
    log "Tansformed: " req.http.X-Origurl  " to: "  req.url;
  }
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    if( req.http.X-Transformed-URL != "1"
     && ( req.url !~"\.php"
          || req.url ~ "title=.+")
     ) {

    # make sure we dont do this processing twice
    set req.http.X-Origurl = req.url;
    set req.http.X-Transformed-URL = "1";
    set req.http.X-Set-Vary-URL = "1";

    if (req.url ~ "^/index.php") {
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    }
    log "Tansformed: " req.http.X-Origurl  " to: "  req.url;
  }



  # restore the cookie
  if (req.http.X-Orig-Cookie) {
    set bereq.http.Cookie = req.http.X-Orig-Cookie;
  }
  if (req.http.X-Set-Vary-URL) {
    set bereq.url = req.http.X-Origurl;
  }

unset bereq.http.X-Origurl;
unset bereq.http.X-Set-Vary-URL;
unset bereq.http.X-Orig-Cookie;



sub vcl_hit {
  if (req.request == "PURGE") {
    C{ VRT_purge(sp, 0, 0); }C

error 200 "Purged.";
  }
}

sub vcl_miss {

  if (req.request == "PURGE") {
    C{ VRT_purge(sp, 0, 0); }C

error 404 "Not purged";
  }
}



Loop detection

• Very long loops between varnish machines

• 20-30 hops

• very fast, no one noticed



    if (req.http.X-Forwarded-From) {
      C{
        const char *identity = VRT_r_server_identity(sp);
        const char *forwarded = VRT_GetHdr(sp, HDR_REQ, "\021X-
Forwarded-From:");
        char *substr = strstr(forwarded, identity);
        if (substr != NULL) {
          VRT_error(sp, 800, "Loop detected\n");
          VRT_done(sp, VCL_RET_ERROR);
        }
      }C #;
    }
   
    if (req.http.X-Forwarded-From) {
      set req.http.X-Forwarded-From = req.http.X-Forwarded-From ", " 
server.identity;
    } else {
      set req.http.X-Forwarded-From = server.identity;
    }



    if (req.http.X-Forwarded-From) {
      C{
        const char *identity = VRT_r_server_identity(sp);
        const char *forwarded = VRT_GetHdr(sp, HDR_REQ, "\021X-
Forwarded-From:");
        char *substr = strstr(forwarded, identity);
        if (substr != NULL) {
          VRT_error(sp, 800, "Loop detected\n");
          VRT_done(sp, VCL_RET_ERROR);
        }
      }C #;
    }
   
    if (req.http.X-Forwarded-From) {
      set req.http.X-Forwarded-From = req.http.X-Forwarded-From ", " 
server.identity;
    } else {
      set req.http.X-Forwarded-From = server.identity;
    }



sub vcl_error { 
 if (obj.status == 800) {
    set obj.status = 503;
    set obj.http.Error-Reason = "loop detected";
    set obj.http.X-Forwarded-From =

req.http.X-Forwarded-From;
    set req.http.X-Debug-Headers = "1";
    set obj.response = "Internal Server Error";
    synthetic {" Loop occured: "} req.http.X-Forwarded-
From;
    return(deliver);
  }



Geotargeting

• Geo cookie on requests

• Used for ads

• Set-Cookie: Geo = 
{"city":"Baltimore","country":"US","lat":"39.3
18100","lon":"-76.613998"}; path=/



    C{
      char *ip = VRT_IP_string(sp, VRT_r_client_ip(sp));
      char date[40];
      char json[255];

      pthread_mutex_lock(&geoip_mutex);

      if(!gi) { geo_init(); }

      GeoIPRecord *record = GeoIP_record_by_addr(gi, ip);
      if(record) {
        snprintf(json, 255, "Geo = {\"city\":\"%s\",\"country\":\"%s\",\"lat\":\"%f\",\"lon\":\"%f\"}; 
path=/",
                 record->city,
                 record->country_code,
                 record->latitude,
                 record->longitude
                 );
                VRT_AddHdr(sp, HDR_RESP, "\013Set-Cookie:", json, vrt_magic_string_end);
      }
      pthread_mutex_unlock(&geoip_mutex);
    }C



A/B testing

• Everything is static

• Use cookie to select people



        // it is 30
        int choice = random() % 30;

        if(choice == 0) {
          snprintf(cookie, 255, "wikia-test=xxxx; expires=Fri, 14-Sep-2012 
15:44:53 GMT; domain=.wikia.com; path=/");
        } else if(choice == 1) {
          snprintf(cookie, 255, "wikia-test=yyyy; expires=Fri, 14-Sep-2012 
15:44:53 GMT; domain=.wikia.com; path=/");
        } else {
          snprintf(cookie, 255, "wikia-test=zzzz; expires=Thu, 30-Sep-2010 
23:59:59; domain=.wikia.com; path=/");
        }
        VRT_AddHdr(sp, HDR_RESP, "\013Set-Cookie:", cookie, 
vrt_magic_string_end);



X-Served-By: varnish-s3-SJC, varnish-i6-IOWA
X-Cache: HIT, HIT
X-Cache-Hits: 6, 5
X-Age: 395
X-Varnish-Config: $Revision: 19021 $



    set resp.http.X-Served-By  = server.identity;
    if (obj.hits > 0) {
      set resp.http.X-Cache = "HIT";
    } else {
      set resp.http.X-Cache = "MISS";
    }
    set resp.http.X-Cache-Hits = obj.hits;



  if(req.http.Cookie ~ "wikicities-wikia-colocation=iowa") {
    set req.http.X-DC-Requested = "IOWA";
  }

  if (req.http.X-DC-Requested == "IOWA") {
    if(req.backend == sjc_apache) {
      set req.backend = iowa_apache;
    }
    if(req.backend == sjc_apache_chute) {
      set req.backend = iowa_apache_chute;
    }
    if(req.backend == imgvarnish_s1) {
      set req.backend = imgvarnish_i1;
    }
  }



  if (!req.backend.healthy || req.restarts > 2) {
    if(req.backend == sjc_apache) {
      set req.backend = iowa_apache;
    } elsif (req.backend == sjc_apache_chute) {
      set req.backend = iowa_apache_chute;
    } elsif(req.backend == imgvarnish_s1) {
      set req.backend = imgvarnish_i1;
    } elsif (req.backend == imgvarnish_i1) {
      set req.backend = imgvarnish_s1;
    } elsif(req.backend == iowa_varnish) {
      set req.backend = sjc_varnish;
    }
  }



  if(req.http.X-Origurl && req.http.User-Agent ~ 
"(Windows CE|Kindle|Opera Mini|IEMobile|Android|
Symbian|Danger|BlackBerry|iPod|iPhone)" && re\
q.http.host !~ "answers.wikia.com" && req.http.X-Origurl !
~ "(\.php|\?)") {
    set req.http.X-Origurl = regsub(req.http.X-Origurl, "$", 
"?useskin=wikiaphone");
  }



 if(server.ip ~ SJC || server.ip == "127.0.0.1" || 
server.hostname ~ "dev-")  {
    if(req.http.host ~ "origin-images.wikia.com") {
      set req.backend = imgvarnish_s1;

} else {
     set req.backend = sjc_apache;
  }
    } elsif (server.ip ~ FRA) {
      if (req.restarts > 1) {
        set req.backend = iowa_varnish;
      } else {
        set req.backend = london_varnish;
      }



    } elsif (server.ip ~ LON) {
      if (req.restarts > 1) {
        set req.backend = sjc_varnish;
      } else {
        set req.backend = iowa_varnish;
      }
    } elsif (server.ip ~IOWA) {
      if (req.http.host == "origin-images.wikia.com") {
        set req.backend = imgvarnish_i1;
      } else {
        set req.backend = sjc_varnish;
      }
    } else {
      set req.backend = sjc_varnish;
    }
  



  if (!req.backend.healthy || req.restarts > 2) {
    if(req.backend == sjc_apache) {
      set req.backend = iowa_apache;
    } elsif (req.backend == sjc_apache_chute) {
      set req.backend = iowa_apache_chute;
    } elsif(req.backend == imgvarnish_s1) {
      set req.backend = imgvarnish_i1;
    } elsif (req.backend == imgvarnish_i1) {
      set req.backend = imgvarnish_s1;
    } elsif(req.backend == iowa_varnish) {
      set req.backend = sjc_varnish;
    }
  }



Thank you

• Questions?


