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LivedJournal Overview

college hobby project, Apr 1999 -« KRFERHMROBER7 oy =7 |

4-in-1: « 4-in-1:

- blogging - JuJs

- forums - T4+ —7 A

- social-networking (“friends”) - SNS (KiE)

- aggregator: “friends page” + - RSS/Atom 7" 7' L 7 — A —

RSS/Atom « 2—H—]%1 00 0 5 AN

10M+ accounts - YA —T ) — A TYERR !
Open Source! - server,

- server, - infrastructure,

- infrastructure, - original clients,

- original clients, - ..
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Stuff we've built...

memcached
- distributed caching
MogileFS
- distributed filesystem
Perlbal
- HTTP load balancer & web server.
gearman
- LB/HA/coalescing low-latency
function call “router”
TheSchwartz
- reliable, async job dispatch system
djabberd
- the mod_perl/qpsmtpd of
XMPP/Jabber servers

memcached
- DTy T T L=
J—7
MogileFS
- TR T 7 ANV AT A
Perlbal
- HTTP 2 — /37 U —& Web
Hh— X —
gearman
- BRI DD RN T — |k
Ty a—)b
“}I/F“ & »
TheSchwartz
- JEFRHIY g TEHE T AT L
djabberd
- the mod_perl/qpsmtpd of
XMPP/Jabber servers
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net.

LiveJournal Backend: Today

2o Livedournal o £ 07045k
(Roughly.)

BIG-IP

Global Database

master_a |master b

djabberd
djabberd

User DB Cluster 1

User DB Cluster 2

Mogile Storage Nodes

|

i “workers”
| gearwrkN |
mog a | mog b | N

4 4
slave1 slaveN

User DB Cluster N
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The plan...

- Refer to previous presentations for more
detall...
- Questions anytime!

- Part I:

- Part Il:

- quick scaling history
- A= U7 4 DRIV 2D

- explain all our software
- explain all the parts!
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Part I:
Quick Scaling History

AT =7 VT 4 LDV 1 TDER
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Quick Scaling History

- 1 server to hundreds...
. BOV— DN HEERICHEZDHET
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One Server
=14

- Simple:
i SR
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Two Servers
P—n2 A

—
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Two Servers - Problems
P 2 BT L X OE

- Two single points of failure
EoBbNELTHLEIMMBPED D
- No hot or cold spares
T OB D 72
- Site gets slow again.
c —YNHEZAEFEFTELI D
- CPU-bound on web node
- web — 23 CPU #& 5
- need more web nodes...
- 1o bl web — 3B
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Four Servers
P—n 4 5

- 3webs, 1db

- web #+—n~3 5, F—x—21%4
- Now we need to load-balance!
- A AE L LD

==
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Four Servers - Problems
%4 517 LT L x o

- Now 1I/O bound...
+ SEE O ICER D B

- ... how to use another database?
- T AR AL EE 9
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Five Servers +— <5 4

introducing MySQL replication
MySQL oL 7)) r—y g U afoTH LD

- WebuyanewDB - sLvwDB #—~%%5
- MySQL replication -« MySQL ov 7y 4 —v a5
- Writes to DB (master): 5—#o#&xiiniz~=x4 DB1 &

- Reads from both ‘ )
C T A OFIRIAIRT L B

Writes/
Reads

~
\ - Replication

Reads

Slave



More Servers
P — O 2 T <

C

=0 1 i

Failowver

DTG 720

Chaos!
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net.

Where we're at....
LR

BIG-IP

proxy1 web1

proxy2 web?2

proxy3 web3 Global Database
web12
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Problems with Architecture

or,
“This don't scale...”

WERREE (RAT7—o8 07 48720 720)

- DB master is SPOF c DBOVAIBELLELITED
- Adding slaves doesn't scale . ? L—7%ELTHdEDEERN
well... N \
- only spreads reads, not writes! REARIAI IS I, & & A F
Y SP e/ GOV

500 reads/s

250 reads/s 250 reads/s

200 write/s 200 write/s
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Eventually...

- databases eventual only writing
o T A N—RFTEZIIAHZTV S XN TN

400

write/s

400
write/s

400
write/s

400
write/s

400

write/s

400
write/s

400

write/s
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Spreading Writes

EZIABLD I

- Our database - DB o RAID %
machines already did * *¥77¥7bc2TD
RAID C a—HOF—21L0 B LD

. AL —TIZat’™—ndH b

- We did backups (?‘4%&122ﬂﬁlui)

- S0 why put user data - TETE
on 6+ slave - %E%E@jj AL
machines? (~12+ R

disks)

- overkill redundancy

- wasting time writing
everywhere!
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- Each cluster has multiple

Partition your data!
F—ZESEIL LD

. Spread your databases out, © SpPread your databases out, into

into “roles” ‘roles”
- roles that you never need gm%“i’)@i LieT =2 &tx
to join between Tl ZIBE) 22—V EED
- different users DB |-
- or accept you'll have N RV oy A A A=
to join in app & Eﬂ’? 2/7;;/%51 2@%“%&%
. Each user assignedtoa  * &=Vl 7 AX S ZH D iR
Taster o bear C &0 T AL ROk

- JITREDOHFD 2, 3HEICEZ

> L% _
machines A (6 B TIER< 7o 7)

- writes self-contained in
cluster (writing to 2-3

machines, not 6)
http://www.danga.com/words/



User Clusters
2—HRID 7 T A H D

SELECT userid,
clusterid FROM
user WHERE
user='bob'

Failover

\ Global Master
\ 12 User Cluster 3

=1 L

Global Slave
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User Clusters

2—HRID 7 T A H DF

SELECT userid,
clusterid FROM
user WHERE
user='bob'

N

/ \ 12 User Cluster 3

Global Slave

userid: 839

Clusterid: 2
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User Clusters

2—HRID 7 T A H DF
SELECT userid, SELECT ....
clusterid FROM FROM ...
user WHERE WHERE
user='bob' userid=839 ...

User Clustar 3

Failowver
Glubal Master
x12

\

Global Slave

@
=
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userid: 839
Clusterid: 2

User Cluster 2



SELECT userid,
clusterid FROM
user WHERE
user='bob'

\ Global Master

userid: 839
Clusterid: 2

@

User Clusters

&_ .

—

User Cluster 2

2—HRID 7 T A H DF

Failover

User Clustar 3
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SELECT ....
FROM ...

WHERE
userid=839 ...

OMG i like
totally hate
my parents

they just
dont
understand me
and i h8 the
world omg 1ol
rofl *! /-
VAVANDS

add me as a
friend!!!



Detalls

G

per-user numberspaces
- don't use AUTO_INCREMENT
- PRIMARY KEY (user _id,
thing_id)
- SO:
Can move/upgrade users 1-at-a-
time:
- per-user “readonly” flag
- per-user “schema_ver” property
- user-moving harness
- job server that coordinates,
distributed long-lived user-
mover clients who ask for
tasks
- balancing disk I/O, disk space

2—Y T LITH T E T EIRD
- MySQL @ AUTO _INCREMENT

aﬂéb@v\

- PRIMARY KEY (user _id,
thing_id)

- S0: .

@@ ﬁﬁin~ﬁ‘k ICT&D
2 —H T LT readonly 7 7 7
ZNLTH

- ;Lv—'b“‘ Z & 1Z schema ver % &t

- 22— OBEIZTH LA
s B OENY FA TV N E
MO LT B I
vadth—"%>2< %
- T UATINORT 4 AV RER
Bz Tx 5
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Shared Storage
1/ + =~ (SAN, SCSI, DRBD...)

Turn pair of InnoDB machines into a* INnoDB Z 1 > 7Z &K D7 % 7

cluster 7 A XA ]
- looks like 1 box to outside world. - 06X 1 RICR x5, D&
floating IP. DD P 23k [R] 2 15 8]
One machine at a time runningfs/ *+ 1 =B DA&*FS & MySQL % 1= H
MySQL - Heartbeat 2 & & (2 IP 255,
Heartbeat to move IP, {un,}mount T7AINVTVAT DT Y~
filesystem, {stop,start} mysql ~ k. {stop, start} mysql
No special schema considerations -« RpplJIZ AT —< 235t L7720 L
MySQL 4.1 w/ binlog sync/flush 2 TTHW
options - MySQL 4.1 T binlog sync/flush &
- good A7 g v CHEH
- The cluster can be a master or - WWECD
slave as well - JITAAITAHZITH AL —
AR YA W
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Shared Storage: DRBD

Lim‘J‘)[il bIOCkf;\Q\?[e) <1j£iver : I;Lnux rFoTa v T XA ARTA
: Sheatr_végr'storage without B} ;Lg hU—7 EORAID 1 &I
- znsrell?gp another block B ig?’( A TR T —F %
- Ssr\ggew/ another machine's - Ty 7T AD ETEHHE

- VIO DT 1y 7 TN, A
~I T —

ideal. network is faster s X\\ZLT/\%;FZJ e b

than random writes on TT7IVDEE, KXy RV —

4 ' XG5AZ L 0

InnoDB on DRBD: HA MySQL! A .
- can hang slaves off floater InnoDB & DRBD Dl A5 O

block device
» cross-over gigabit cable

o MySQL ® HA
- AL —TEFETAHIPO EIZE
R
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MySQL Clustering Options:
Pros & Cons
MySQL 07 5251 v rokiEns0ns - Bl i

- no magic bullet ##h#ix 7220
- Master/slave

- Master/master

- DRBD

- MySQL Cluster

- lots of options! v Hiz7-< sA
- )
—_ :(
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Part Il:
Our Software...
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Caching

caching's key to performance ©XX Y a2 CLPNT F R ADEE
- store result of a computation or - g%’;g)%%{%%ﬁf:fﬁODﬁ%%%
/O for qmck’e?r future access R G R
Where to cache” - mod_perl caching

- mod_perl caching - mod_perl EDOF v v 2T A
- memory waste (address al)) @ﬁw@\
space per apache child) - shared memory
- shared memory - EHEAEV X1 HEDOYT L BT
c : : DS ¥ I Q= A
- limited to single machine, MvSQL -
ith Java/C#/Mono IR A T vt Ao AR
same wi - MySQL iZ7 v 77— Mz
- MySQL query cache 74 A7 U0 WD L, RO
- flushed per update, small 5 VNVINEA
max size - HEAP tables ‘
- HEAP tables P ATDE—T T VR
-+ fixed length rows, small max R, AREOBRAI/NZ
size
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memcached

http://www.danga.com/memcached/

- our Open Source, distributed

caching system
run instances wherever free
memory

- two-level hash

- client hashes to server,
- server has internal hash
table
no “master node”
protocol simple, XML-free
- perl, java, php, python, ruby,

popﬁlar.

- fast.

=T — 2D

v AT N

O THUNWE AT

NG ThHEZIATELENIZX

AYA

2 BRfED Ny T

- 747 MILEDOY—INIZ
e s ay AW s G AV NA VAR RV
RS TED

- B N NER RNy T
T—T NN EFEo TS

[ A — | ITFEL2 WD

o)V a ha— b, XML

IR ADMED RN I

- perl, java, php, python, ruby, ...

EECATRET L

U !
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Perlbal
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Web Load Balancing

H— RNT7 Y —

- BIG-IP, Alteon, Juniper, Foundry - BIG-IP, Alteon, Juniper, Foundry

- good for L4 or minimal L7 - L4 i/ NR O L7 1% L
- not tricky / fun enough. :-) TWDATET -
- Tried a dozen reverse proxies - L roWRYIRNoI k)
- none did what we wanted or ° %;**‘X7H=5’r“/%>@/?aiﬁbf
were fast enough = e
- Wrote Perlbal ’ - Eﬂ;ﬁ? 0 7o ino \7};—?3753%@%
- fast, smart, manageable E;‘E Ripo7 Y BT ST
HTTP web server /reverse | 0k - Perlbal % 2 < H|C
proxy / LB

. . - T, SRR T, FEHD
- can do internal redirects /Y U SR S
- and dozen other tricks nXy,m— KT o —
- V\?%L'B“C“O)U ZA V7 MThH%E
TR
- b HAHAL DI 4 A
VN EEX D
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Perlbal

Perl
single threaded, async event-
based

- uses epoll, kqueue, etc.
console / HTTP remote
management

- live config changes
handles dead nodes, smart
balancing
multiple modes

- static webserver

- reverse proxy

- plug-ins (Javascript message

plug-ins
- GIF/PNG altering, ....

Perl
VTNV A Ly R OFERBA X
h_X—2
- epoll, kqueue, etc.
2 —)b [HTTP UE— [~
=T A b
- BN EL B
AT ) — R Tt 5, L
Z UV E
BEEDOE— K
- FHY Web H— X
- U RN—=XTmaFxy
- 2 J A . (Javascript A v
T— X))
plug-ins
- GIFIPNG DLy h %5 7=
n ...
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Perlbal: Persistent Connections

K ) 72 e
- perlbal to backends - perlbal »&7 71— 3—
- T Y= R RNOH LU
(mod_perls) T2 R AT X 5 Dy
- know exactly when a s T 5
connection is ready for a cNEEL VYR — RNT R (T
new request #g{ggktﬁblﬁiz%ﬁﬁ
 no complex load balancing ), 74 T MR FK e 72 e &
logic: just use whatever's 5. THT 7Y S b ke
free. beats managing IC S A2 LIRS Aol
“‘weighted round robin” hell.
- clients persistent; not tied
to backend

http://www.danga.com/words/



Perlbal: verify new connections
BB OF = v 7 1T 9

: T T U SRS E L
connects often fast, but Nl Y i
talking to kernel, not

%721 Apache 73554 L

apache (listen queue) 7= LIRS A2 L
- send OPTIONSs request - OPTION V 7 =& [ &
to see if apache is there <. Apache B&aZ& L T
- Huge improvement to DRSS

user-visible latency!
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Perlbal: multiple queues
BEL )LD F = —

- high, normal, low priority (idle, bots) queues
. fgng—@f;é‘?%fﬁﬁﬁ‘%b\%@ﬁ>%1&b\%@ (R > hORIRRE D
7
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Perlbal: cooperative large file serving

- large file serving w/ - mod_perl ckx\vr 71
mod_perl bad... NEEFETDOIXEL B

- mod_perl has better - mod_perl #—/3—|Z {3
[] - — %
things to do than T LDERIRD L

) REHELAREIY B -
spoon-feed clients HELRFHELZLTH L
bytes

o W

N\

v
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Perlbal: cooperative large file serving

- internal redirects ‘ W%Eg;j 47‘/74%?}[ Serlbal
) - T 7 A z
mod_perl can pass off LT 82 5
serving a big file to CF 4 RTINS Th L o
Perlbal URL 75 T
. either from disk, or from - 74T ATV XA L
other URL(s) ZBNY AT e/ YA
- client sees no HTTP P XSGR R
redirect - 7572 URL %A 5 4B 7
- “Friends-only” images L.
- one, clean URL - mod_perl IZF8FEEZ 572
- mod_perl does auth, and I \
is done. - % B 1% perlbal 73 WL
- perlbal serves. 95
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Internal redirect picture

1.HTTP request T 6. Merged Response (3's headers, 5's body)

Perl ba I 5. Response
2. HTTP reguest w/
X-Proxy-Capabilities: reproxy
4. Request
3. Response, TUX* thttpd:
X-Reproxy-URL: http://, http:// mogstored
mod_perl
Tux thiepd, | (I
mogstored

D000



MogileFS
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oMgFileS
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MogileFS

- our distributed file
system

* Open source
* userspace

- hardly unique

- Google GFS

- Nutch Distributed File
System (NDFS)

- production-quality

- lot of users

- T T ANV AT A
 F=T =R

« I—HP—ARX—X

- [EIRE DA A

- Google GFS
- Nutch Distributed File
System (NDFS)

L L JL D A
- =P —=H %0
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MogileFS: Why

- alternatives at time were - BHISATOBIEZIT T
either: - 7 —X K7, 5FTIZ
- closed, non-existent, 720N, w7y, BFEH O,
expensive, in BHETR
development, complicated, - T2 D Y NY RS
LU/ AN HIRE
- scary/impossible when it B AANE £ NQ/IAN
came to data recovery %Zzyﬁ;ibggf S
- new/uncommon/ 24/} K A
unstudied on-disk C EHLTS S5 T D
formats - BHION—Y 5y = HE
because it was easy T52Rk

- initial version = 1 weekend
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MogileFS: Main Ideas
MogileFS »= x5

files belong to classes, which
dictate:
- replication policy, min
replicas, ...
tracks what disks files are on
- set disk's state (up,
temp_down, dead) and host
keep replicas on devices on
different hosts
- (default class policy)
- No RAID! (for this, for
databases it's good.)
multiple tracker databases
- all share same database
cluster (MySQL, etc..)
big, cheap disks
- dumb storage nodes w/ 12,
16 disks, no RAID

Tr7ANMTT 7 AT/ LTWDL, 7T A

THRDTNADIL:

- LU= Ry —, LU
D/ N, ...

T7ANNDEDT 4 A TIZHDH0EH

T

- T AT OYREE (up, —FFAY72 down,
)R A MEEY NI 5

BIDOHRAFNDTFNIAL RV BEED

- (TT7ANVIDT TARY —)

- RAID f~E 1

BEDONT v —TFT —HX—2

—F?yﬁ~mﬁu?*?N~x&?x

7ﬁ(MySQL i)

ﬁ%w LNT 4 AT B

- 12,16 7 A AT DRKENA L —
/J— K, RAID /T L
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MogileFS components

- clients
- trackers

- database(s) (MySQL, .... abstract)
- storage nodes
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MogileFS: Clients

- tiny text-based protocol /s, FF2 =207
o s g
- Libraries available for: #x2514 751 :

- Perl

- tied filehandles (tie SN2 7 7 A LN KoL)

+ MogileFS::Client

- my $fh = $mogc->new _file(“key”, [[$class], ...])

- Java
- PHP
- Python?
- porting to $LANG is be trivial #hfidfiH

- future: no custom protocol. only HTTP PUT to trackers

- doesn't do database access 5¥—%—~_—zx7 7t %
]
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MogileFS: Tracker
(mogilefsd)

The Meat .ji#s

event-based message bus 1~ b_—2D % vE—

N A

- load balances client requests, world info 7 71 7 >
rOERZ AN BT 5, world info

process manager 7ot xA~x—3 v —

- heartbeats/watchdog, respawner, ...

Child processes:. +7n& =

- ~30x client interface ("query” process)
- interfaces client protocol w/ db(s), etc

- ~3X replicate

- ~2X delete

~1X monitorin
Ig ttp://www.danga.com/words/



Trackers' Database(s)
N7 —DFT —F_— R

Abstract as of Mogile 2.x // Mogile 2.x sl D FE
- MySQL
- SQLite (joke/demo)
- Pg/Oracle coming soon?
- Also future: I b ZFDH 5
- wrapper driver, partitioning any above
- small metadata in one driver (MySQL Cluster?),
- — DD K7 A /NS A X T —4 (MySQL Cluster?),
- large tables partitioned over 2-node HA pairs
-2/ —ROHAXT EO/N—F 4 a sz REn
T —7 )
Recommend config: HELERR &
- 2xMySQL InnoDB on DRBD
- 2 slaves underneath HA VIP /[HA D R¥ D Tz, 2 DDA L—7
- 1 for backups — I Nv 77 v 7IZ
- read-only slave for during master failover window

s YAZ—=INT 2 A NVF— =L TCWLHDOY — N4 U —D
Z L —F http://www.danga.com/words



MogileFS storage nodes
MogileFS =x+v.—v/—F

HTTP transport

- GET

- PUT

- DELETE
Pick a server: H—/NXDE&R :

- mogstored (recommended; “use Perlbal”)

- side-channel iostat interface, AlO control, ...

- Apache+mod_dav

- lighttpd
- files on filesystem, not DB 7 7 A /LI AT D27 7 A VD&
%, DB TiE2wn

- sendfile()! future: splice()

- filesystem can be any filesystem

- EART AN AT ATEH OK
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Large file
GET
request

FotoBilder image

H L"-=’ BIG-IPs (hot failover)

Y — E’ Perlbals

==& =1

r______/ .

—=—

/ mod perls
=

]

o —

|)

app db ..—a J—i trackers "J
- S
- e
L] storage nodes

tracker database

_—



FotoBilder image D Client SpOOnfeedlng:
GET request S S|OW, but event-
based

AT =0T 4 —
T AT B
&, A b

N— A

: ’ L_g’ BIG-IF§ (hot failover)

Auth: complex, but quick
Aol s fEHE. THIEU

Large file
GET
request ==

storage nodes



And the reverse...
T was

- Now Perlbal can buffer - Perlbal iz7v 72— Fr%

uploads as well..

- Problems:
- LifeBlog uploading
- cellphones are slow
- LivedJournal/Friendster

photo uploads
- cable/DSL uploads still
slow

- decide to buffer to “disk”
(tmpfs, likely)

- on any of: rate, size, time

Ny 77 TEDH ...
- FltﬂﬂE"E: \ \
- HEe 7 e /o7 v 7 a—
K
- BEAr A 1L
- Livedournal/Friendster @
BEET v 7 mn—R
- —7 )V IDSL T v
27— Rt £7ZEND
- ‘disk” lc Xy 7y AHZ L
[k (tmpfs NHE)
- TG rate, Y1 X,
T 5
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Gearman
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manaGer
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Manager

dispatches work,
but doesn't do anything useful itself. :)
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Gearman

low-latency remote function call - BRI N B— b
“router” Ty a s a—)b
client wants results. arguments “—H7
to submit a job: c T TAT 2 MIRRNITL
- opaque bytes: “function W, Bl a T EBTE D
name” - Fgldi “BafA”
- opt. opaque: “function args” - (7 var)E gl
(Storable, ...) (Z “BAER D512
- opt. coalescing value (Storable, ...)
- can multiplex results of - (A7 a ) fEEL oD
slow call back to multiple T %
waiting callers s EDFF > TWDH T T

AT > b~ BEDLE
AE o1 — LNy 7 DGR
S HEIXETED
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Gearman Protocol

binary protocol - NAF YT wm han
- future: C server / client. -k C =N T TAT
- currently: gearmand doesn't R
use much CPU - Hiff : gearmand (X CPU % %
- solution: we need to push YA G oA
it harder! ;) - RV B o SHEVE X 7R
V&)
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Gearman Uses
Gearman %5 & ...

- Image::Magick outside - Image::Magick %

of your mod_ perls! mod_perl 750 HES |

- DBI connection pooling « DBl ##n>7—1 o7
(DBD::Gofer + (DBD::Gofer +
Gearman) Gearman)

- reducing load, - AmNE S, Improving
improving visibility visibility

- “services” Co R

- can all be in different

- can all be in different
languages, too!

languages, too!
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Gearman Uses, cont..

+ running code in ALSlEE = RS
llel —mET10 DT —H X—2X
para R A
- query tendatabasesat . /X A —TFNE TV F
once v 7 a— Rz% 7
+ running blocking code - POE/ Daﬁﬂga\::?ngStBr
from event loops LT
- DBI from ¢ A X MN—TTFT—F NG
POE/Danga::Socket CPU #yrti4 %
apps

- spreading CPU from
ev loop daemons
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Gearman Pieces

- gearmand - gearmand
- dumb router - BHOFEW L — X
- event-loop. Now: Perl. - AR =T, BITE:
Future? C? Perl, €955 ?C?
- workers. - workers.
- Gearman::Worker — perl - Gearman::Worker — perl
- register/heartbeat/grab jobs - Va7 OBk B U
- clients - clients
- Gearman::Client[::Async] - Gearman::Client[::Async]
- submit jobs to gearmand - gearmand (2 a 7 & #&IT 5
- hash onto a gearmand - hash onto a gearmand
- optimization for coalescing + < 2DUTF 2D HmE L L
. can use any on failure TS

« RARFIZ M THEZ S
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Gearman Picture

can_do(“funcB”) can_do(“funcA”)
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Gearman Misc

- Guarantees: © RAEE
- none! hah! :) - #& L I hah! ;)
- please wait for your AR EFFo TS
results. » I TAT 2 RDMEIREL
- if client goes away, no T\%\ FRICORAEIL 72
promises o g s
- No policy/conventions * g€armana (=izs b =%
. g IR D 720D
In gearmand - ATORY v— [ EkiT
- all policy/meaning clients <-> workers
between clients <-> 125 5
workers .
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Gearman Summary

- Gearman is sexy. - Gearman izt 7 v —
- especially the - RflZ, coalescing
coalescing T
- Check it out! - ;{L&i?iﬁk%hiwﬁ
e . . T "C (ﬁl/\ /IA
it's kinda our little L oI, R AR D L
unadvertised secret A N
- oh crap, did | leak the
secret?
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TheSchwartz
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TheSchwartz

- Like gearman: - Like gearman
- job queuing system ' ﬂf?ié“/‘a TDXa—v
—_ I T > A
opaque ]“unctluon name CBAERSATIY . ey
- opaque “args” blob 0 e AT

- clients are either:
- submitting jobs
- workers

- But not like gearman:
- Reliable job queueing
system
- not necessarily low latency

- currently library, not network
service
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TheSchwartz Primitives

- Insert job © YA T O
- “grab” job (atomic CvaTE o
Jrav] #” (atomic grab)
grab) -0’ I
- for 'n' seconds. C U g P AT
- mark job done - R 7R KRR

o - {ﬁ%%’ﬁ%b“\/:‘—ﬂ/
- temp fail job for future . — Pt s T~y

- optional notes, L—2
rescheduling details.. - T hIv7

- replace job with 1+

other jobs
- atomic.
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TheSchwartz

- backing store: + A t/jj_‘;{\__ o
- a database O -
) Data:-ObiectDr - uses Data::ObjectDriver
u.seMs : SLa.. jectDriver . MySQL,
y ) - Postgres,
- g%slitgcres, - SQLite,
. e,

. but HA: you tell it @dbs,

+ but HA: you tell it @dbs, 4% finds one to insert

and it finds one to insert

job into job into
" ikewise. workers foreach  Tkewise, workers foreach
(@dbs) 1to do work (@dbs) to do work
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TheSchwartz uses

- outgoing email (SMTP client)

- millions of emails per day
LJ notifications
- ESN: event, subscription,
notification
- one event (new post, etc)
-> thousands of emails,
SMSes, XMPP messages,
etc...
pinging external services

- atomstream injection

- dozens of users
- shared farm for TypePad, Vox, LJ

A—)LEME (SMTP 7 72472 1)
- —HIZEBE D A—L
LiveJournal i@ %0
- ESN: A~ | (Event), 7 &
7 7' = > (Subscription) . 1
%1 (Notification)

c >DHANY N (T LDWEFER
E)-> BTOA—=V, va—
hAvE— XMPP A v
- M

ftth D P — B 2 ~D ping
atomstream OfF A
Bt+oa—%—

- TypePad, Vox, LiveJournal T4 D

77—

http://www.danga.com/words/



gearmand + TheSchwartz

- gearmand: not reliable, - gearmand: fRuEEL, &
low-latency, no disks RO HIEE], T R R
- TheSchwartz: Iatency, - TheSchwartz: &R,

BEHTED, T4 A7 &S

reliable, disks . TypePad <

- In TypePaa: - Gearman 7
- TheSchwartz, with TheSchwartz v—»—%
gearman to fire off E@J X%
TheSchwartz workers. %%éf g{% IV, FFH
. disks, but low-latenc AL 7L
. future: no disks, ! + <D 2 DT A AT AL
SSD/Flash, MySQL SRR

SSD/Flash . MySQL

Cluster Cluster
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djabberd
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djabberd

- Our Jabber/LJTalk

server

- S2S: works with

GoogleTalk, etc

- perl, event-based
(epoll, etc)

- done 300,000+ conns
- tiny per-conn memory

overhead
- release XML parser
state if possible

- QOur Jabber/LJTalk

server

- S2S: works with

GoogleTalk, etc

* perl A FR—A (epO”

L)

- 300,000 pi ks 247 5
c BRI EDAEY DA —R—

~> KD/
- AlgEr 5. XML /X—H—
DIRFEZ T4 5
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djabberd hooks

- everything is a hook F BRI o
- not just auth! like, - AR TRV T aEL
everything. - rg%dg—ﬁeﬂ > gpsmtpd 7z
- ala mod_perl, gpsmtpd, _ - pﬁ%ggz .
etc. va v
- inter-node - FHEEIDOT v 7

communication - use |
. async hooks Gearman::Client::Async
- Danga::Socket ~—=x

- use e 77 1 OB O
Gearman::Client::Async Gearman 7 5 4 7> -

- async Gearman client
for Danga::Socket-
based apps
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Thank you!

Questions to...
brad@danga.com

Software:

http://danga.com/
http://code.sixapart.com/
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mailto:brad@danga.com
http://danga.com/

Bonus Slides

- If extra time
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Data Integrity

- Databases depend on fsync()

- but databases can't send raw SCSI/ATA commands
to flush controller caches, etc

- fsync() almost never works work

- Linux, FS' (lack of) barriers, raid cards, controllers,
disks, ....

- Solution: test! & fix

- disk-checker.pl
- client/server
- spew writes/fsyncs, record intentions on alive machine,
yank power, checks.

http://www.danga.com/words/



Persistent Connection Woes

connections == threads == memory
- My pet peeve:

- want connection/thread distinction in MySQL!
- w/ max-runnable-threads tunable

max threads
- limit max memory/concurrency

DBD::Gofer + Gearman
- Ask

Data::ObjectDriver + Gearman
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