Introduction to the
OpenSolaris Operating System




Ristory

® Sept ‘04: Tonic Project opens “Pilot”, Invite
Only
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Seriously, It's Open

® Bug Database: bugs.opensolaris.org

® OpenGrok: cvs.opensolaris.org
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Governing Board

® Consists of 7 persons, elected by the
community, not appointed by Sun

® James Carlson
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Contribution

® Contributors are paired with a sponsor
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OpenSolaris Features

Service Management Facility (SMF)
DTrace: Dynamic Tracing

Zones: Light-weight OS Virtualization
ZFS:Worlds most advanced filesystem
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Service Management Facility




Service Management
Facility (SMF)

® |nit scripts suck (still available as legacy)

® Services defined in an XML Manifest
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<!xml version="1.0"?>
<IDOCTYPE service_bundle SYSTEM '/usr/share/lib/xml/dtd/service_bundle.dtd.|'> Xal I I P e

<service_bundle type='manifest’' name='export'>

<service name='network/svnserve' type='service' version="'|"> ot
<create_default_instance enabled='true'/> a n I ( rs l
<single_instance/>

<dependency name= Ioopback grouping="require_all' restart_on='error' type='service'>
<service_fmri value='svc:/network/loopback:default'/>

</dependency>

<dependency name= phyS|caI grouping='optional_all' restart_on='error' type='service'>
<service_fmri value="svc:/network/physical:default'/>

</dependency>

<exec_method name='start' type='method' exec="/opt/csw/bin/svnserve -d' timeout_seconds='60">
<method_context/>
</exec_method>
<exec_method name='stop' type="method' exec="kill' timeout_seconds='60">
<method_context/>
</exec_method>
._.<exec method name=

refresh__ pe= me'_chod exeo-

.I-_-l.-"'l ﬁ-, R

k|I.I__ && /opt/csw/bm/svnserve -d' tlmeout seconds='60">
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http://svnbook.red-bean.com/'/
http://svnbook.red-bean.com/'/

$ svcs ssh
STATE STIME FMRI
online May 05 svc:/network/ssh:default

$ svcs -p ssh

STATE STIME FMRI

online May 05 svc:/network/ssh:default
May 05 100431 sshd

$ svcs -l ssh
fmri svc:/network/ssh:default
name SSH server

enabled true
,S.'_qute,'-.' -~ online
% -.'..‘ S o Tt A Ch ot =

NnANe

SMF is aware...




SMF is responsible...

svcs: Pattern 'sshd' doesn't match any instances
STATE STIME FMRI

$ svcs -p ssh

STATE STIME FMRI

online May 05 svc:/network/ssh:default
May 05 100431 sshd

$ kill -9 100431

$ svcs -p ssh
STATE ~ STIME FMRI
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What isn’t running
and why!

$ svcs -vx
svc:/network/nfs/nlockmgr:default (NFS lock manager)

State: disabled since Sat May 05 03:40:49 2
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http://sun.com/msg/SMF-8000-05
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Pamper yourself

® Restart on dependancies can restart a
service if a dependancy changes state

® exclude_ all dependancy can start a service
if all its dependancies have stopped
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LFS

® |28-bit filesystem

® End-to-end checksum integrity (sha256,
fletcher?2, fletcher4)

® Object based storage with plugin
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ZFS Toys (Cont)

® |ntegrated Compression (Izjb, gzip)

® NFS and iSCSI sharing with a single
command
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Thinking ZFS

® /FS changes the meaning of “file system”

® Disks are grouped into “Zpools” (volumes)

‘ x el e L It \ : £ D L2 A o AN i L 1 i S .. g '-. . i i Q g Sy AR i Y 4 ".-r E ﬁ . Q ; Ao 8 -. e TR L o PR 25 e £
LR "‘ e e :e-\.r-;! 4 r'é B 'A@ D r D JEa o e\ @ f A 1 P 1 ) LR | ey AT : N ) | E P T o e T A0 ik 5 R O LRl o
: gt b g = ] o = A5
"-'" e F] i -q: ._-I.!.,_._q_:'_. A o P : |_:_ "“.:'- s .-|..._.._._'I._l.. -.._ FI' } [,
N e - oy * i K - A y
5 ! i, ¥

£
. Bt oS b MU, SN - - af ey d o L i - ;‘ - .. L e e B bl f Bt s 1 B e R N R ' ! . '. .- ' s .-. : ” £} "- -; it
TP R S LRt b 2 L B R R B B T B G T R e M T I o L T v ey o gl e RS 2 L RGN




Simplicity Defined

$ zpool create Users mirror /vdev/diskO| /vdev/disk02
$ zpool status Users

pool: Users

state: ONLINE

scrub: none requested

config:
NAME STATE READ WRITE CKSUM
Users ONLINE 0 105450

mirror ONLINE 0505740
/vdev/diskOl ONLINE Qi 05450
/vdev/dlsk02 ONLINE O 0 O
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Pool’s

# zpool status $ zpool status -v
pool: pool pool: local
state: ONLINE state: ONLINE
scrub: none requested status: One or more devices has experienced an error resulting in data
config: corruption. Applications may be affected.
action: Restore the file in question if possible. Otherwise restore the
NAME STATE READ WRITE CKSUM entire pool from backup.
pool ONLINE 0O 0 O see: http://www.sun. com/mngFS-BOOO-SA
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Dataset Properties

® Quota’s

® Reservations (pre-allocated disk space)

® Compression
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$ zfs get all Users/benr

NAME

Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr
Users/benr

- Users/benr exec P e R ._;'_--,-_- "-defa}u.%ﬁ_--‘;_.ﬁ-;-. Gk
G Py e W g i e L oy “" B AL R N R et

PROPERTY VALUE SOURCE
type filesystem

creation Sun May 6 4:13 2007 -
used 24.5K -

available 984M -
referenced 24.5K -
compressratio 1.00x -
mounted yes -

quota none default
reservation none default
recordsize 128K default
mountpoint  /Users/benr default
sharenfs off default
shareiscsi  off default
checksum on default
compression  off default
atime on default
devices on default

Control
With
Ease

---------




ZFS Snapshots

$ zfs snapshot Users/benr@050507

$ zfs list Users/benr

NAME USED AVAIL REFER MOUNTPOINT

Users/benr 245K 984M 24.5K /Users/benr

$ zfs list

NAME USED AVAIL REFER MOUNTPOINT
Users 146K 984M 27.5K /Users
Users/benr 245K 984M 24.5K /Users/benr
Users/benr@050507 0 - 24.5K -

t P T '.a_-_
R R e

s $ cd /Users/benr/.zfs/snapshot/050507/
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Fire Your Storage Guy

® /FS makes enterprise grade storage toys
available to everyone
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Thumper & ZFS

® 48 SATA disks
® 24TB Raw Storage







Zones

® |ight-weight OS Virtualization

® Only one kernel

Virtual Networking within Zone
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$ zonecfg -z javadevO|
javadev0|: No such zone configured

Use 'create’ to begin configuring a new zone.

zonecfg:javadev0 | > create
zonecfg:javadev0 | > info
zonename: javadevO |
zonepath:
brand: native
autoboot: false
bootargs:
pool:
limitpriv:
scheduling-class:
inherit-pkg-dir:

dir:/lib

Easy to Create







Defining Workloads

® Solaris resource controls (rctl) can be
applied to “workloads” such as:

® Per User or Group
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Soft Limits

® Memory Capping (rcapd)
® Swap Capping (max-swap)
- ¢ CPUCapping (cpu-cap)




Hard Limits

® Dynamic Resource Pools can be used to
“hard” partition CPU resources (today) and
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Fair Share Scheduler

® The FSS schedule ensures fairness (go
figure)

® \Workloads are defined CPU Shares and
prioritized based on available shares
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Soft Limits & Zones

$ zonecfg -z myzone

zonecfg:myzone> create

zonecfg:myzone> set zonepath=/zones/myzone
zonecfg:myzone> set scheduling-class=FSS
zonecfg:myzone> set cpu-shares=10
zonecfg:myzone> set max-lwps=5000

zonecfg:myzone> add capped-cpu
zonecfg:imyzone:capped-cpu> set ncpus
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A Layered Approach

® All resource controls are intended to be
mixed and matched together to meet
requirements
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Web Deployments

® Problem: Need multiple environments
(production, staging, development) in a
limited environment
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Web Deployments

® Problem:Application deployments don't
always go according to plan; need a fast
backout method
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Web Deployments

® Problem: Code issue may require
immediate fix but further analysis
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Web Deployments

® Problem: Database restart may impact
application stack
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® Solaris is known for stability

® Solaris is faster than ever and has world
class support for X86 and leads the pack
for 64bit applications

o Ground breaklng innovation in Solarls 10 &
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Resources

® Solaris 10: FREE! sun.com/solaris
® OpenSolaris: opensolaris.org
® Solaris Express: Developer Edition

® FEarly Access Release wi ~
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Thank You

Ben Rockwood



http://joyent.com
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