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What 's  UP?
● DTrace  – Dynam ic Tracing
● N1  Grid  Con ta ine rs  (a .k.a  Zones )
● Green line / Service  Managem en t  Facility
● Fau lt  Managem en t  Arch itectu re
● AMD6 4
● Solaris  1 0  Ne tworking
● Network Perfo rm ance  Fu tu res
● Java  Desktop  Sys tem  -  JDS
● Zetab yte  File  Sys tem  – ZFS
● Pro ject  Janus
● Op en  Source
● Usefu l In fo rm at ion



Solaris  1 0  Des ign  Princip les

● Perfo rm ance
● Security
● Reliab ility
● Availab ility
● Manageb ility
● Sevicab ility
● Pla tfo rm  Neu tra lity



Dynam ic Tracing  – 
Perform ance  Bott leneck Bus te r
● Breakth rough  ap p roach  fo r tun ing

– Power too l fo r rea l- t im e  ana lys is , d iagnos is

● Safe  and  com p rehens ive
– Non invas ive , lit t le  ove rhead , easy to  use

– One  view in to  b o th  sys tem  and  ap p lica t ion  leve l

– Over 3 0 ,0 0 0  d ata  m on ito ring  p o in ts

● Des ign ed  fo r live  u se  on  p rod uct ion  sys tem s
– No need  to  fo rce  fa ilu re , then  d o  p os tm ortem  d eb ug

– No need  to  re - crea te  the  p rob lem  on  te s t  sys tem s

– No need  to  run  d iffe ren t , s low, in s trum ented  OS in  p rod uction

● Red uced  cos ts
– Solu t ions  found  in  m inu tes  o r hou rs , no t  d ays  o r weeks

– Op tim iz ed  ap p s : cas e s  o f  3 - 3 0 x s p e e d u p s  a lre ad y  s e e n



● Well- d efined  techn iq ues  for d eb ugg ing  
fa ta l, non- reproducib le fa ilu re :
– Ob ta in  core  file  o r crash  d um p
– Deb ug  p rob lem  postm ortem  u s ing  m d b (1 ), d b x(1 )

● Techn iq ues  fo r d eb ugg ing  t ransien t  
fa ilu res  are  m uch  m ore  ad  hoc
– Typ ica l techn iq ues  p ush  t rad it ional too ls  (e .g . 

t ru s s (1 ), m d b (1 )) b eyond  the ir d es ign  cen te rs
– Many trans ien t  p rob lem s  canno t  b e  d eb ugged  

a t  a ll u s ing  ex tan t  techn iq ues

Why Dynam ic Tracing?



Exp loring  DTrace
● DTrace  is  availab le  to  the  p ub lic s ta rt ing  in  

So laris  Exp res s  1 1 / 0 3 :
    h t tp :/ / www.sun .com / software / so laris / so laris - exp res s

● BigAd m in  has  a  p age  and  d iscuss ion  fo rum  
d ed ica ted  to  DTrace :
h ttp :/ / www.sun .com / b ig ad m in / con ten t / d trace

● The  DTrace  AnswerBook is  ava ilab le  fo r p ub lic 
d ownload  the re  as  we ll



N1  Grid  Con ta iners  (Zones )
● Bas ic concep t: iso la ted  execu tion  

environm en t with in  a  So laris  in s tance
● Includ es  resou rce , s ecu rity, fa ilu re  

iso la t ion
● Ligh tweigh t , flex ib le , e fficien t
● One OS to  m anage
● Com p onen ts :

– Resource  m anagem en t  (CPU, m em ory, ...)
– Security/ nam esp ace  iso la t ion  (z ones )



N1  Grid  Con ta iners  (Zones )

● Provid es  virtua liz ed  OS se rvices  tha t  look 
like  d iffe ren t  Solaris  in s tances

● Iso la tes  ap p lica t ions  from  each  o ther
● Hid es  the  d e ta ils  o f the  und erlying  OS
● Provid es  a lm os t  a rb itra ry g ranu larity in  

iso la t iong  and / or sharing  resou rces
● Ap p lica t ion  environm en t  is  com p atib le  for 

ex is t ing  p rog ram s .



When to  d ep loy Zones

● Hos tile  and  un trus tworthy ap p lica t ions
– Exam p le : Two  web se rvers  each  b ind ing  to  p o rt  8 0

– Untru s ted  so ftware  tha t  shou ld  b e  iso la ted

● Data  cen te r consolid a t ion
– Multip le  d a tab ases  with  d iffe ren t  ad m in is tra to rs

● Hos ting
– Conso lid a te  m any sm all cus tom ers  on to  a  s e rve r 

g iving  som e o r a ll o f them  the  roo t  p as sword

● Software  d eve lop m en t
– A cheap  way to  s im u la te  a  s e t  o f p rod uction  

sys tem s , te s t  so ftware  in s ta lla t ion , e tc.



Grid  Con ta iners  Block Diag ram
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Green line
● Prob lem :

– Ad  hoc m echan ism s  fo r m anag ing  se rvices :
● / e tc files
● Rc scrip ts

● Solu tion :
– Fram ework fo r s e rvice  m anagem en t

● Rep os ito ry fo r con figu ra t ion  d a ta
● Ad m in is tra t ive  enab le / d isab le  con tro ls
● Fine- g ra ined  access  con tro l

– Link b e tween  ap p licat ions  and  FMA
● Autom ated  s ing le - nod e  res tart



What’s  a  Green line  se rvice?
● A p ers is ten t ly- runn ing  

ap p lica t ion
● A nam ed  in s tance  o f the  se rvice  

en t ity schem a:
– Start , s top , res ta rt , h ea lth / s ta tu s  s e rvice  

m ethods

– Prop ert ies  (bund les )

– Res tart  re la t ionsh ip (s )

● Exam p le : In te rne t  res ta rte r 
s e rvice
– init.d cod e  → m ethod

– inetd.conf → p rop ert ie s

– rc.d ord er → m ile s tone  d ep end ency

inetd(1 M)

network/
p hys ica l

hme0



Start- up  and  configu ra t ion
Tod ay

low- leve l 
d evices

invoca t ion ,
te rm ina t ion

p rop ert ies

secu rity

rep os ito ry

/etc/inittab
/etc/init.d/*
/etc/rc?.d/*
/etc/inet/inetd.conf

/etc/system
/etc/default/*
/etc/inet/*
/etc/hostname*
/etc/dhcp/*
/etc/ppp/*

file  sys tem  p e rm iss ions

/dev/*

ne twork in te rfaces

NSS b ackend s
local file s

Tom orrow

se rvice  m e thod s
se rvice  d ep end encies
m iles tones

se rvice  p rop ert ie s

en t ity au thoriz a t ions
d e legated  ro le s
secu rity p ro file s

d evice  se rvices

DSS d atas to res
local cache



Arch itectu re  schem atic

KERNEL

in it (1 M)

ob servab ility
agen t ine t- se rvice

svc.configd (1 M) svc.s tartd (1 M)

ine td (1 M)

rep os ito ry API

m anagem ent
agen t

se rvice

p rocess
con tract

rep os ito ry
clien t



Pred ict ive  Se lf Healing  – 
Online  Recovery with  Autom ated  Services
● Breakth rough  ap p roach  to  se rvice  availab ility

– Erro r d e tect ion  & agg rega t ion , au to  recovery 
● Red uced  d owntim e

– Com p onen ts  p roact ive ly o fflined  b e fo re  fa ilu re

– Autom at ic s e rvice  res tart

– Diagn os is  & m it iga t ion  in  m illis econd s , n o t  hours
● Red uced  com plex ity

– Sim p lified  e rro r rep ort ing

– All s ys tem  & service  in te rd ep end encies  reco rd ed  and  
co rre la ted

● Red uced  cos ts  
– Red uced  sys tem  d own tim e, increased  u t iliz a t ion

– Higher s e rve r- to - ad m in is tra to r ra t io



Pred ict ive  Se lf Healing  – Phase  1
● Solaris  FMA in fras tructu re  and  Fau lt  Manager:

– New too ls  fo r adm ins , op s , and  se rvice
– New s tructu red  log  files  fo r te lem etry d a ta
– Live  d iagnos is  up d a tes  withou t  reb oots

● Stand ard iz ed  fau lt  m essag ing  agen t
● Messages  linked  to  new cus tom er web  s ite
● Autom atic se rvice  res ta rt  (Service  Manager)
● Diagnos is  for UltraSPARC- III, IV CPU and  

Mem ory
● Autom atic CPU and  m em ory re t ire
● Im p roved  software  res ilience  to  I/ O fa ilu res



Solaris / AMD6 4

● Native  6 4 b it  a rch itectu re  fo r AMD6 4 / Op te ron
● 6 4 b it  execu t ion  on  som e In te l p roces sors
● Will a lso  run  3 2 b it  b inaries  as  Solaris  Sp arc
● Will run  3 2 b it  Linux  b inaries  und er Janus



Java  Desktop  Sys tem  -  JDS
● In teg ra tes  d esktop  and  u se r p rod uctivity 

too ls  in  one  com p onen t:
– Gnom e 2 .6
– Moz illa  1 .7
– Evolu t ion  1 .4 .6
– StarOffice  7  PP3
– APOC 1 .0
– Xorg  xserver (X1 1 r6 .7 )



Network Perfo rm ance

● Turn  p erform ance  in to  com p etit ive  ad van tage  
for SMI, p artners  and  cus tom ers
– Ad d  p erfo rm ance  to  So laris ' rep u ta t ion  fo r q uality and  

re liab ility
– Strong  horiz on ta l an d  ve rt ica l s ca lb ility
– Rob us t  ou t  o f the  b ox p erform ance

● Im p rove  ne twork p erform ance  over 2 5 %
● Op tim iz e  TCP/ IP with  resp ect  to  each  o ther
● Op tim iz ed  the  IP Clas s ifie r



Perform ance  Stra tegy
● Partner with  ISVs , IHVs , and  cus tom ers  to  

und ers tand  and  ad d res s  p e rform ance  is sues
● Focus  on  im p roving  whole  s tack and  ap p lica t ion  

p e rfo rm ance
● Utiliz e  m icro / m acro  b enchm arkin g  and  cus tom er 

workload s
● Exp lo it  em erg ing  HW technology wh ile  b e ing  

p la tform  agnos t ic
● Mult ith read ed  (e .g  CMP, SMT, CMT), SSE2 , 6 4 - b it  AMD, 

e tc.
● 1 0  Gb E, TOE, iSCSI, RDMA, Cryp to  Offload , e tc.

● Leverage  synergy b e tween  o rgan iz a t ions  with in  Sun  
to  d rive  in teg ra ted  p erfo rm ance



Solaris  1 0  : Key Network Technolog ies
● FireEng ine : Overa ll TCP/ IP p erfo rm ance  

enhancem en t
● MultiData : Bu lk d a ta  th roughp u t
● Bette r Zerocop y sup p ort  (ftp  se rver fas te r b y 3 0 %)
● SCTP: Sup p ort  fo r the  p ro toco l its e lf and  the  

socke ts  API
● Fu lly d ep loyab le  IPv6
● Wanb oot: Rem ote  b oo t  m ach ine  us ing  

HTTP/ HTTPS
– Does  no t  req u ire  DHCP

– Works  acros s  firewall

● Lead ville  : Fib re  channe l on  x8 6



FE -   IP Class ifie r

● Use  a  connect ion  clas s ifie r early in  IP for 
incom ing  p acke t

● The  connection  s tructu re  ('connp ') 
con ta ins  a ll the  necessary in form ation :
– The CPU/ sq ueue  on  wh ich  the  p acke t  need s  to  

b e  p rocessed
– The s tring  o f funct ions  necessary to  p rocess  

the  p acket



Network Perfo rm ance  Fu tu res

● Nem o:
– Dynam ic switch ing  b e tween  in te rrup t  and  p o lling  

– 1 0 Gb p s  NIC sup p ort

– Vlan  and  Trunking  sup p ort  fo r the  m asses

– Far eas ie r to  crea te  d rive rs  
● NCA m erge  to  FireEng ine  (NL7 C)
● UDP p erform ance  (yosem ite )
● TOE and  o ther o ffload  sup p ort
● Asynchronous  socke t  sup p ort
● SIP -   p roxy, red irect  and  reg is trar s e rvers
● Diam eter and  RTP ....



Nem o: GLD v3

● Next vers ion  of GLD (for Sp arc and  x8 6 )
● Trunking , vlan , d ynam ic p o lling , cha in ing  

sup p ort
● High  p erform ance  fram ework
● Large  segm en t offload  sup p ort
● Will m ake  writ ing  d evice  d river a  b reez e



Dynam ic Filesys tem  (ZFS)
● Pooled  s torage

Com p le te ly e lim ina tes  the  an t ique  no t ion  o f 
vo lum es

Does  fo r s to rage  what  VM d id  fo r m em ory
● End - to - end  d a ta  in teg rity

His to rica lly cons ide red  “too  exp ens ive”

Turns  ou t , no  it  isn 't

And  the  a lte rna t ive  is  unaccep tab le
● Everyth ing  is  t ran sactiona l

Keep s  th ings  a lways  cons is ten t  on  d isk

Rem oves  a lm os t  a ll cons tra in ts  on  I/ O ord er

Allows  u s  to  ge t  huge  p e rfo rm ance  wins



FS/ Volum e vs . ZFS
Trad it ional Volum es

● Ab s tract ion : virtua l d isk
● Part it ion / vo lum e fo r each  FS
● Grow/ sh rink b y hand
● Each  FS has  lim ited  b and wid th
● Sto rage  is  fragm en ted , 

s t rand ed

ZFS Pooled  Storage
● Ab s tract ion : m alloc/ free
● No p art it ions  to  m anage
● Grow/ sh rink au tom atica lly
● All b and wid th  a lways  

availab le
● Poo l a llows  s pace  to  b e  

shared

Storage  Poo lVolum e

FS

Volum e

FS

Volum e

FS ZFS ZFS ZFS







Pro ject  Janus  – Linux Binary 
Com p atib ility

● Run  Linux  ap p lica t ions  na t ive ly on  Solaris  
x8 6

● Stand - a lone  execu tab les  req u ire  no  
ad d it iona l sup p ort

● Availab le  in  So laris  1 0  up d ate  1



Op en  Source

● More  in teg ra t ion  of Op en  Source  software  
in to  Solaris

● More  of Solaris  in trod uced  in to  the  Op en  
Source  com m unity

● Com m unity d eve lop ers  soon  can  
con trib u te  to  So laris



Usefu l In form ation
●h ttp :/ / www.sun .com / b igad m in / xp erts /  
●h ttp :/ / www.sun .com / b igad m in / fea tu res / a rt icle s / m ee t_a rch itects .h tm l
●h ttp :/ / www.sun .com / b igad m in / con ten t/ d trace



Solaris  1 0
So o n , a t  a  lo ca t io n  n e ar y o u
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