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Website Search is a powerful SaaS solution 
dedicated to providing excellent service to 
clients that need search capabilities on their 
website.
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Building 50TB-scale search engine 
with MySQL and Sphinx

scale search engine 
with MySQL and Sphinx
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Scale up

Scale out
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MySQL
servers
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Sphinx
servers
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[user@DB02 ~]$ mysql
Welcome to the MySQL monitor. Commands end with ; o r \g.
Your MySQL connection id is 236692910
Server version: 5.0.87-50- log Percona SQL Server, Revision 64 (GPL)

Type 'help;' or '\h' for help. Type '\ c' to clear the current input statement.

mysql> show databases;
+--------------------+
| Database           |
+--------------------+
| information_schema | 
| chunk113           | | chunk113           | 
| chunk115           | 
| chunk117           | 
| chunk230           | 
| chunk50            | 
| chunk53            | 
| chunk56            | 
| chunk57            | 
| chunk59            | 
| chunk61            | 
| chunk62            | 
| chunk85            | 
| chunk88            | 
| chunk90            | 
| chunk91            | 
| chunk92            | 
| chunk93            | 
| chunk95            | 
| chunk96            | 
| mysql              | 
| test               | 
+--------------------+
23 rows in set (0.00 sec)
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log Percona SQL Server, Revision 64 (GPL)

c' to clear the current input statement.



On each MySQL DB server 
inside every chunk we have data of several sites.
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When data is received from 
crawlers, it is added to the DB,
then it is indexed by Sphinx and 

On each MySQL DB server a number of data chunks
inside every chunk we have data of several sites.
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then it is indexed by Sphinx and 
available for search.
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� Hardware:

� Different hardware for DB and Search servers

� DB servers: Main servers (meta data) and Data servers (data shards)

� Main servers:

� First thing High-Availability for Main servers

� Different HW

� Caching

� Flags for data servers “unavailable”, “read
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Different hardware for DB and Search servers

DB servers: Main servers (meta data) and Data servers (data shards)

Availability for Main servers

Flags for data servers “unavailable”, “read-only”
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� New data must be added ASAP

� Our data loading process:
� Parse raw XMLs
� Insert simultaneously to all chunks

Storing XML separately gives extra backup� Storing XML separately gives extra backup
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New data must be added ASAP

Our data loading process:
Parse raw XMLs
Insert simultaneously to all chunks

Storing XML separately gives extra backupStoring XML separately gives extra backup
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Sphinx is an open source full text search server, designed from the 
ground up with performance, relevance (aka search quality), and 
integration simplicity in mind.
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Sphinx is an open source full text search server, designed from the 
ground up with performance, relevance (aka search quality), and 
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<?
$SERVERS = array (

'se01' => array (
'node1' =>  array ( '137','170',),
'node2' => array ('60','129','212',),
'node3' => array ('6','222',),
'node4' => array ('11','154',),

),
'se02' => array (

'node1' => array ('162','193',),
'node2' => array ('144','207',),'node2' => array ('144','207',),
'node3' => array ('16','99','106',),
'node4' => array ('177','248',),

)
...

mysql> select * from site_map limit 10;
+----+-----------+-------------+--------+---------- -+ ----------
| id | master_id | se_agent_id | status | read_only  | maintain | used_to_insert | updated 
+----+-----------+-------------+--------+---------- -+ ----------
| 0 | 31 | 6458 | 1 | 0 | 
| 1 | 27 | 6458 | 1 | 0 | 
| 2 | 25 | 6444 | 1 | 0 | 
| 3 | 7 | 6510 | 1 | 0 | 
| 4 | 7 | 6514 | 1 | 0 | 
| 5 | 7 | 6564 | 1 | 0 | 
| 6 | 20 | 6420 | 1 | 0 | 
| 7 | 23 | 6618 | 1 | 0 | 
| 8 | 25 | 6476 | 1 | 0 | 
| 9 | 32 | 6452 | 1 | 0 | 
+----+-----------+-------------+--------+---------- -+ ----------
10 rows in set (0.00 sec)
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---------- +----------------+---------------------+
| id | master_id | se_agent_id | status | read_only  | maintain | used_to_insert | updated |

---------- +----------------+---------------------+
0 | 0 | 1 | 2011-10-21 03:46:37 |
0 | 0 | 1 | 2011-10-21 03:46:26 |
0 | 0 | 1 | 2011-10-21 03:46:01 |
0 | 0 | 1 | 2011-10-21 03:46:05 |
0 | 0 | 1 | 2011-10-21 03:46:05 |
0 | 0 | 1 | 2011-10-21 03:46:06 |
0 | 0 | 1 | 2011-10-21 03:46:09 |
0 | 0 | 1 | 2011-10-21 03:45:11 |
0 | 0 | 1 | 2011-10-21 03:46:02 |
0 | 0 | 1 | 2011-10-21 03:45:22 |

---------- +----------------+---------------------+



Search query

Sphinx nodes

INDEX

Search servers
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Sphinx
forwarder

Search results

Data chunk 1

Data chunk 2

Data chunk N

...
search

INDEX
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MySQL
database

Data chunk 1

Data chunk 2

Data chunk N

...
MySQL

database
MySQL

database
servers

indexing
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index sitesse01
{

type = distributed

agent = localhost:3312:sitesbig_node1,sites3month_node1,sitesweek_node1,sitesinc_node1
agent = localhost:3313:sitesbig_node2,sites3month_node2,sitesweek_node2,sitesinc_node2
agent = localhost:3314:sitesbig_node3,sites3month_node3,sitesweek_node3,sitesinc_node3
agent = localhost:3315:sitesbig_node4,sites3month_node4,sitesweek_node4,sitesinc_node4

Query a few indexes on the same box

agent = localhost:3315:sitesbig_node4,sites3month_node4,sitesweek_node4,sitesinc_node4
}

Query indexes across the serversindex sitesindex{    
type = distributed 

agent = sitese01:5312:sitesse01    
agent = sitese02:5312:sitesse02
...
agent = sitese11:5312:sitesse11
agent = sitese12:5312:sitesse12
agent = sitese13:5312:sitesse13
...
agent = siteseN:5312:sitesseN

}

���	
���	���	���
��	
�
�

agent = localhost:3312:sitesbig_node1,sites3month_node1,sitesweek_node1,sitesinc_node1
agent = localhost:3313:sitesbig_node2,sites3month_node2,sitesweek_node2,sitesinc_node2
agent = localhost:3314:sitesbig_node3,sites3month_node3,sitesweek_node3,sitesinc_node3
agent = localhost:3315:sitesbig_node4,sites3month_node4,sitesweek_node4,sitesinc_node4agent = localhost:3315:sitesbig_node4,sites3month_node4,sitesweek_node4,sitesinc_node4

Query indexes across the servers
� Transparent for application
� Master node performs only aggregation
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[user@SE02 ~]$ df -h
Filesystem            Size  Used Avail Use% Mounted  on
/dev/mapper/Data-root

19G  4.1G   14G  23% /
/dev/mapper/Data-data

54G  626M   50G   2% /mnt/data
/dev/sda1             494M   24M  445M   5% /boot
tmpfs                  16G     0   16G   0% /dev/sh m
/dev/mapper/data1-lvol0

128G   42G   81G  35% /mnt/data1
/dev/mapper/data2-lvol0

128G   42G   80G  35% /mnt/data2
/dev/mapper/data3-lvol0

128G   40G   82G  33% /mnt/data3
/dev/mapper/data4-lvol0

128G   40G   83G  33% /mnt/data4
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Filesystem            Size  Used Avail Use% Mounted  on

19G  4.1G   14G  23% /

54G  626M   50G   2% /mnt/data
/dev/sda1             494M   24M  445M   5% /boot
tmpfs                  16G     0   16G   0% /dev/sh m

128G   42G   81G  35% /mnt/data1

128G   42G   80G  35% /mnt/data2

128G   40G   82G  33% /mnt/data3

128G   40G   83G  33% /mnt/data4
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-rw-r--r-- 1 sphinx sphinx 1002M Sep 30 06:30 blogidx.spa
-rw-r--r-- 1 sphinx sphinx 17G Sep 30 10:51 blogidx.spd
-rw-r--r-- 1 sphinx sphinx 31K Sep 30 10:51 blogidx.sph
-rw-r--r-- 1 sphinx sphinx 471M Sep 30 10:51 blogidx.spi
-rw-r--r-- 1 sphinx sphinx 0 Sep 30 06:30 blogidx.spk
-rw------- 1 sphinx sphinx 0 Sep 8 13:57 blogidx.spl
-rw-r--r-- 1 sphinx sphinx 0 Sep 30 06:29 blogidx.spm
-rw-r--r-- 1 sphinx sphinx 8.0G Sep 30 10:50 blogidx.spp
- rw - r -- r -- 1 sphinx sphinx 1 Sep 30 10:51 blogidx.sps

���	
��


���

������
�����% ��������
����������	���
�#

- rw - r -- r -- 1 sphinx sphinx 1 Sep 30 10:51 blogidx.sps
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[user@SE02 ~]$ ls - la /mnt/data*/idx/|egrep "spa|spi"|awk '{ SUM += $5 } END { print 
SUM/1024/1024/1024 }'

19.3837

?

��@A)�B�4����
���	�����	
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�
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����

1 sphinx sphinx 1002M Sep 30 06:30 blogidx.spa
17G Sep 30 10:51 blogidx.spd
31K Sep 30 10:51 blogidx.sph

471M Sep 30 10:51 blogidx.spi
0 Sep 30 06:30 blogidx.spk

8 13:57 blogidx.spl
0 Sep 30 06:29 blogidx.spm

8.0G Sep 30 10:50 blogidx.spp
1 Sep 30 10:51 blogidx.sps
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�#

1 Sep 30 10:51 blogidx.sps
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la /mnt/data*/idx/|egrep "spa|spi"|awk '{ SUM += $5 } END { print 
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indexing index 'sitebig_node1'...
collected 45609788 docs, 19276.2 MB
sorted 2985.2 Mhits, 100.0% done
total 45609788 docs, 19276157566 bytes
total 11271.542 sec, 1710161 bytes/sec, 4046.45 doc s/sec

indexing index 'site3month_node1'...
collected 8839041 docs, 4293.2 MB

Use “Main+delta” scheme to optimize indexing:

collected 8839041 docs, 4293.2 MB
sorted 1883.2 Mhits, 100.0% done
total 8839041 docs, 4293164850 bytes
total 4686.063 sec, 916155 bytes/sec, 1886.24 docs/ sec

indexing index 'siteweek_node1'...
collected 1279665 docs, 622.7 MB
sorted 261.6 Mhits, 100.0% done
total 1279665 docs, 622726249 bytes
total 434.410 sec, 1433495 bytes/sec, 2945.74 docs/ sec

indexing index 'siteinc_node1'...
collected 6216 docs, 2.9 MB
sorted 1.2 Mhits, 100.0% done
total 6216 docs, 2910165 bytes
total 1.014 sec, 2869062 bytes/sec, 6128.20 docs/se c
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total 11271.542 sec, 1710161 bytes/sec, 4046.45 doc s/sec
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Use “Main+delta” scheme to optimize indexing:

total 4686.063 sec, 916155 bytes/sec, 1886.24 docs/ sec

total 434.410 sec, 1433495 bytes/sec, 2945.74 docs/ sec

total 1.014 sec, 2869062 bytes/sec, 6128.20 docs/se c
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$cl- >SetSortMode ( SPH_SORT_RELEVANCE );

$cl- >AddQuery ( "hello world", "documents" );

$cl- >SetSortMode ( SPH_SORT_ATTR_DESC, "price" );

$cl- >AddQuery ( "ipod", "products" );

$cl- >AddQuery ( "harry potter", "books" );

$results = $cl->RunQueries ();

������	
�����	
���
������
�


<�
�����	5�
�������

�����	
��5�
�	
��	
�������

>SetSortMode ( SPH_SORT_RELEVANCE );

>AddQuery ( "hello world", "documents" );

>SetSortMode ( SPH_SORT_ATTR_DESC, "price" );

>AddQuery ( "ipod", "products" );

>AddQuery ( "harry potter", "books" );
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if (isset($site_id)) {

$direct_connection = $this
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if ($min_filter_date < $three_months_ago) {//use fu ll index

$replace_index_type = 'full';
} elseif ($min_filter_date < $week_ago) {//use 3 mo nth

$replace_index_type = '3month';
} else {//use week

$replace_index_type = 'week';
}
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$direct_connection = $this ->getSphinxConnectionInfo($site_id);
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'�����	
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�
if ($min_filter_date < $three_months_ago) {//use fu ll index

$replace_index_type = 'full';
} elseif ($min_filter_date < $week_ago) {//use 3 mo nth

$replace_index_type = '3month';

$replace_index_type = 'week';
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mysql> select * from performance_log_111018 where page_type = 'search' limit 100, 1
*************************** 1. row ***************************

ip: 41.190.16.17
server_ip: web02

page: /s/rads+%F1%EE%E7%E4%E0%F2%FC+%F2%EE%EF%E8%EA.html
utime: 0.13398
wtime: 1.39243

mysql_time: 0.010648
sphinx_time: 1.2104sphinx_time: 1.2104

sphinx_results_time: 1.206
mysql_count_queries: 23

mysql_queries: 
sphinx_count_queries: 4

sphinx_real_count_queries: 4
sphinx_queries: 

stime: 0.006999
memcached_time: 0.027091

logged: 2011-10-17 20:01:41
page_size: 66314

user_agent: Mozilla/4.0 (compatible; MSIE 5.5; Windows 95)
referer: 

key: 
country_code: 

ad_type: googleAdsense
is_new_seo: 0

bot: 
js_cookie: 0
page_type: search

id: a9b1a8bf98b1d4fc579a78b034efc245
memory_usage: 12531288

1 row in set (0.20 sec)
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mysql> select * from performance_log_111018 where page_type = 'search' limit 100, 1 \G
*************************** 1. row ***************************

page: /s/rads+%F1%EE%E7%E4%E0%F2%FC+%F2%EE%EF%E8%EA.html

user_agent: Mozilla/4.0 (compatible; MSIE 5.5; Windows 95)

id: a9b1a8bf98b1d4fc579a78b034efc245
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[user@SE01 logs]$ tail queryse01node1.log
[Wed Oct 19 08:04:15.951 2011] 0.000 sec [ext2/3/rel 0 (0,10)] [relatedthreadsse01] [ios=0 kb=0.0 

ioms=0.0 cpums=0.1] [c609a3609eb4ba09ac31c05b4b1f9bf5,207ccef8b76754678cc94a4f60f5eaed] 
@subject "hollow point 22 bullets"

[Wed Oct 19 08:04:15.951 2011] 0.000 sec [ext2/3/rel 0 (0,10)] [relatedthreadsse01] [ios=0 kb=0.0 
ioms=0.0 cpums=0.1] [47c99b2a71df9bd04e1904f85d3b9f9f,207ccef8b76754678cc94a4f60f5eaed] @body 
"hollow point 22 bullets"

[Wed Oct 19 08:04:15.951 2011] 0.000 sec [ext2/2/rel 0 (0,10)] [relatedthreadsse01] [ios=0 kb=0.0 
ioms=0.0 cpums=0.1] [ 328f98a8bc035fc93a2a92c8a898d995
@subject hollow point 22 bullets @body hollow point 22 bullets

mysql> select * from performance_log_111019 where id = '
*************************** 1. row ****************************************************** 1. row ***************************

ip: 207.46.195.234
server_ip: web02

page: /tp/hollow%20point.22%20bullets.html
Utime: 0.762884

... ... ... ... ...
id: 207ccef8b76754678cc94a4f60f5eaed

memory_usage: 12938400

mysql> select * from sphinx_performance_log_111019 where id = 
' 328f98a8bc035fc93a2a92c8a898d995 '\G

*************************** 1. row ***************************
id: 328f98a8bc035fc93a2a92c8a898d995

logged: 2011-10-19 04:04:16
query: @subject hollow point 22 bullets @body hollow point 22 bullets

path: class.RelatedThreads.php:293,class.RelatedThreads.php:155,class.topic.php:534
results_time: 0

client_time: 0
query_mode: prepare_batch

main_batch_id: d647c0a9d86dea3c9b5952ea4764f6c5
page_id: 207ccef8b76754678cc94a4f60f5eaed

spent_retries: 1
1 row in set (0.11 sec)
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[Wed Oct 19 08:04:15.951 2011] 0.000 sec [ext2/3/rel 0 (0,10)] [relatedthreadsse01] [ios=0 kb=0.0 
ioms=0.0 cpums=0.1] [c609a3609eb4ba09ac31c05b4b1f9bf5,207ccef8b76754678cc94a4f60f5eaed] 

[Wed Oct 19 08:04:15.951 2011] 0.000 sec [ext2/3/rel 0 (0,10)] [relatedthreadsse01] [ios=0 kb=0.0 
ioms=0.0 cpums=0.1] [47c99b2a71df9bd04e1904f85d3b9f9f,207ccef8b76754678cc94a4f60f5eaed] @body 

[Wed Oct 19 08:04:15.951 2011] 0.000 sec [ext2/2/rel 0 (0,10)] [relatedthreadsse01] [ios=0 kb=0.0 
328f98a8bc035fc93a2a92c8a898d995 , 207ccef8b76754678cc94a4f60f5eaed ] 

@subject hollow point 22 bullets @body hollow point 22 bullets

mysql> select * from performance_log_111019 where id = ' 207ccef8b76754678cc94a4f60f5eaed '\G
*************************** 1. row ****************************************************** 1. row ***************************

page: /tp/hollow%20point.22%20bullets.html

207ccef8b76754678cc94a4f60f5eaed

mysql> select * from sphinx_performance_log_111019 where id = 

*************************** 1. row ***************************

query: @subject hollow point 22 bullets @body hollow point 22 bullets
path: class.RelatedThreads.php:293,class.RelatedThreads.php:155,class.topic.php:534
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mysql> select count(*) count, avg(wtime) request, 
avg(mysql_time)/avg(wtime) mysql, avg(sphinx_time)/ avg(wtime) sphinx, 
avg(wtime-sphinx_time- mysql_time)/avg(wtime) rest from 
performance_log_111017 where page_type = 'search'

*************************** 1. row **************** ***********

count: 490138count: 490138

request: 0.77387011136288

mysql: 0.0816865792630966

sphinx: 0.661894347777276

rest: 0.256419072959627

1 row in set (4 min 59.39 sec)

}
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mysql> select count(*) count, avg(wtime) request, 
avg(mysql_time)/avg(wtime) mysql, avg(sphinx_time)/ avg(wtime) sphinx, 

mysql_time)/avg(wtime) rest from 
performance_log_111017 where page_type = 'search' \G

*************************** 1. row **************** ***********
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mysql> select hour(logged) hour, count(*) count, round(avg(wtime), 2) request, 

round(avg(mysql_time)/avg(wtime), 2) mysql, round(avg(sphinx_time)/avg(wtime), 2) sphinx, 
round(avg(wtime-sphinx_time- mysql_time)/avg(wtime), 2) rest from performance_log_111019 where 
page_type = 'search' group by hour order by logged asc;

+------+-------+---------+-------+--------+ ------
| hour | count | request | mysql | sphinx | rest |
+------+-------+---------+-------+--------+ ------
|    0 | 20545 |    0.93 |  0.06 |   0.65 | 0.29 | 
|    1 | 19896 |    0.96 |  0.06 |   0.66 | 0.28 | 
|    2 | 20773 |    0.94 |  0.06 |   0.64 | 0.30 | 
|    3 | 20528 |    0.89 |  0.06 |   0.63 | 0.30 | 
|    4 | 21633 |    1.04 |  0.14 |   0.60 | 0.27 | |    4 | 21633 |    1.04 |  0.14 |   0.60 | 0.27 | 
|    5 | 21293 |    0.89 |  0.06 |   0.64 | 0.31 | 
|    6 | 21385 |    1.17 |  0.07 |   0.69 | 0.24 | 
|    7 | 23655 |    1.35 |  0.08 |   0.70 | 0.22 | 
|    8 | 23122 |    1.22 |  0.08 |   0.67 | 0.25 | 
|    9 | 24595 |    1.50 |  0.19 |   0.62 | 0.20 | 
|   10 | 22823 |    1.25 |  0.19 |   0.57 | 0.24 | 
|   11 | 23052 |    1.39 |  0.18 |   0.61 | 0.21 | 
|   12 | 24468 |    1.17 |  0.06 |   0.70 | 0.24 | 
|   13 | 25373 |    1.19 |  0.05 |   0.73 | 0.22 | 
|   14 | 23626 |    1.58 |  0.03 |   0.74 | 0.24 | 
|   15 | 23844 |    1.28 |  0.04 |   0.73 | 0.23 | 
|   16 | 24880 |    1.31 |  0.04 |   0.75 | 0.21 | 
|   17 | 26500 |    1.39 |  0.05 |   0.73 | 0.22 | 
|   18 | 27151 |    1.23 |  0.04 |   0.72 | 0.24 | 
|   19 | 24384 |    1.13 |  0.05 |   0.66 | 0.28 | 
|   20 | 24741 |    1.16 |  0.07 |   0.66 | 0.27 | 
|   21 | 23167 |    1.06 |  0.05 |   0.68 | 0.27 | 
|   22 | 23217 |    1.15 |  0.11 |   0.65 | 0.24 | 
|   23 | 23882 |    1.15 |  0.04 |   0.71 | 0.25 | 
+------+-------+---------+-------+--------+ ------

24 rows in set (4 min 34.32 sec)
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mysql> select hour(logged) hour, count(*) count, round(avg(wtime), 2) request, 

round(avg(mysql_time)/avg(wtime), 2) mysql, round(avg(sphinx_time)/avg(wtime), 2) sphinx, 
mysql_time)/avg(wtime), 2) rest from performance_log_111019 where 

page_type = 'search' group by hour order by logged asc;

------ +
| hour | count | request | mysql | sphinx | rest |

------ +
|    0 | 20545 |    0.93 |  0.06 |   0.65 | 0.29 | 
|    1 | 19896 |    0.96 |  0.06 |   0.66 | 0.28 | 
|    2 | 20773 |    0.94 |  0.06 |   0.64 | 0.30 | 
|    3 | 20528 |    0.89 |  0.06 |   0.63 | 0.30 | 
|    4 | 21633 |    1.04 |  0.14 |   0.60 | 0.27 | |    4 | 21633 |    1.04 |  0.14 |   0.60 | 0.27 | 
|    5 | 21293 |    0.89 |  0.06 |   0.64 | 0.31 | 
|    6 | 21385 |    1.17 |  0.07 |   0.69 | 0.24 | 
|    7 | 23655 |    1.35 |  0.08 |   0.70 | 0.22 | 
|    8 | 23122 |    1.22 |  0.08 |   0.67 | 0.25 | 
|    9 | 24595 |    1.50 |  0.19 |   0.62 | 0.20 | 
|   10 | 22823 |    1.25 |  0.19 |   0.57 | 0.24 | 
|   11 | 23052 |    1.39 |  0.18 |   0.61 | 0.21 | 
|   12 | 24468 |    1.17 |  0.06 |   0.70 | 0.24 | 
|   13 | 25373 |    1.19 |  0.05 |   0.73 | 0.22 | 
|   14 | 23626 |    1.58 |  0.03 |   0.74 | 0.24 | 
|   15 | 23844 |    1.28 |  0.04 |   0.73 | 0.23 | 
|   16 | 24880 |    1.31 |  0.04 |   0.75 | 0.21 | 
|   17 | 26500 |    1.39 |  0.05 |   0.73 | 0.22 | 
|   18 | 27151 |    1.23 |  0.04 |   0.72 | 0.24 | 
|   19 | 24384 |    1.13 |  0.05 |   0.66 | 0.28 | 
|   20 | 24741 |    1.16 |  0.07 |   0.66 | 0.27 | 
|   21 | 23167 |    1.06 |  0.05 |   0.68 | 0.27 | 
|   22 | 23217 |    1.15 |  0.11 |   0.65 | 0.24 | 
|   23 | 23882 |    1.15 |  0.04 |   0.71 | 0.25 | 

------ +
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mysql> select count(*), avg(wtime) from performance _log_111018 where page_type = 'search';
+----------+-----------------------+
| count(*) | avg(wtime)            |
+----------+-----------------------+
|   490138 | 0.77387011136288      | |   490138 | 0.77387011136288      | 
+----------+-----------------------+

mysql> select floor(490138 * 0.99);
+------------------------+
| floor(490138 * 0.99)   |
+------------------------+
|                485236  | 
+------------------------+

mysql> select wtime from performance_log_111018 whe re page_type = 'search' order by wtime 
asc limit 485236, 1;

+---------+
| wtime   |
+---------+
| 1.33188 | 
+---------+
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mysql> select count(*), avg(wtime) from performance _log_111018 where page_type = 'search';

mysql> select wtime from performance_log_111018 whe re page_type = 'search' order by wtime 
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� Incorporating Sphinx Real

� New Sphinx features to improve HA/maintenance

� New Hardware
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Incorporating Sphinx Real-Time indexes

New Sphinx features to improve HA/maintenance
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