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DEMYSTIFYING STORAGE 

 

No one in  the  IT  wor ld  can avo id  i t ,  a t  one po in t  o r  another ,  s to rage becomes a 

se r ious  i s sue.   The exac t  i s sue var ies  f rom bus iness  to  bus iness .   For  some i t  may 

presen t  i t se l f  as  an ever  increas ing amount  o f  data,  which becomes imposs ib le  to  

backup wi th in  the  ava i lab le  backup window.  For  o thers  i t  may ar i se  f rom an 

unmanageable  spread ing o f  da ta  across  mul t ip le  se rvers .   Whatever  the  reason,  

everyone even tua l l y  faces an unavo idab le  exp los ion o f  the i r  da ta .  
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The so lu t ion i s  to  migra te  to  a  ne tworked s to rage env i ronment .   Unfor tunate ly ,  the  

IT  indus t r y  does  no t  make th ings  s imple .   Var ious  vendors  o f fe r  a  mul t i tude of  

p roduc ts :  DAS,  SAN,  NAS,  and even iSCSI .   Bu t  what  are  they? 

 

F i r s t  o f  a l l ,  one has  to  unders tand tha t  these  d i f fe ren t  p roduc t s  are  no t  a l l  o f  the  

same ca tegory ,  and there fore  shou ld no t  be compared to  each o ther .   Doing so i s  

l i ke  compar ing app les  to  oranges .   To be more  meaningfu l ,  one shou ld  compare 

DAS (d i rec t -a t tached s torage)  and NAS (ne twork-a t tached s torage)  to  SAS (SAN-

at tached s torage) .   As  fo r  SAN ( s to rage area ne twork ) ,  i t  shou ld  be  compared to  

LAN ( loca l  area ne twork )  and WAN (w ide area ne twork ) .   And what  about  iSCSI?  I t  

shou ld  be  compared to  another  SCSI -embedding method,  namely  FC ( f ib re  channe l )  

ra ther  than DAS,  SAN and NAS.  

 

 

DIRECT,  NETWORK AND SAN-ATTACHED STORAGE 

 

Cont rary  to  NAS or  SAS,  DAS are  s to rage dev ices  tha t  a re  connec ted d i rec t l y  to  

s ing le  or  pa i r  o f  se rvers ,  w i thout  the  use  o f  sw i tches .   The actua l  t ype o f  phys ica l  

media  used to  connec t  dev ices ,  the  pro toco l  used to  communica te  (SCSI ,  FC,  IP ,  

e tc . . . ) ,  and whether  or  no t  the  d i sk  con t ro l le r s  are  loca ted w i th in  the  se rvers ,  do 

not  mat te r .   What  makes  DAS what  i t  i s ,  i s  the  peer - to-peer  arch i tec tu re  resu l t ing  

f rom the absence  of  sw i tches  in-be tween i t  and the servers .  

 

 

 

Otherw ise ,  we are  in  the  presence o f  NAS (ne tworked-a t tached s to rage)  and SAS 

(SAN-at tached s to rage)  dev ices  when sw i tches  are  used to  connec t  s to rage dev ices  

to  se rvers .   As  to  d i f fe ren t ia te  be tween the  NAS and SAS,  one has  to  examine how 

data  i s  accessed on the  s to rage dev ice .   I f  da ta i s  accessed a t  the  f i le - leve l ,  the  

s torage dev ice  i s  a  NAS.   On the o ther  hand,  i f  da ta  i s  accessed a t  the  b lock- leve l ,  

the  s to rage dev ice  i s  a  SAS.  
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Cont rary  to  what  i s  commonly  thought ,  NAS and SAS dev ices  cannot  be 

d i f fe ren t ia ted by  whe ther  or  no t  they are  connec ted to IP  sw i tches  or  FC sw i tches.   

A l though i t  i s  t rue  that  NAS dev ices  exc lus i ve l y  communica te  us ing the  IP  pro toco l ,  

SAS dev ices  may a l so  use  tha t  p ro toco l  to  communica te .  Such SAS dev ices are  then 

re fe r red to  as  iSCSI  s to rage dev ices,  where  b lock- leve l  SCSI  commands and data  

b locks are  embedded ins ide  IP  packe t s ,  as  opposed to  FC where  SCSI  commands 

and data  b locks  are  embedded ins ide  FC f rames.   The end resu l t  i s  the  same:  a 

server  s to res  da ta on the  SAS dev ice ,  and communica te  w i th  tha t  dev ice  as  i f  i t  was 

phys ica l l y  loca ted wi th in  the  se rve r .  

 

 

 

iSCSI  dev ices  are  o f ten dep ic ted as  s torage dev ices  connec ted d i rec t l y  to  the  LAN.  

A l though i t  i s  no t  the  only  way  to  connec t  iSCS I  dev ices ,  espec ia l l y  now tha t  most  

FC sw i tches  a l so  suppor t  the  IP  pro toco l ,  i t  makes per fec t  sense  to  use  the  ex i s t ing 

IP  in f ras t ruc tu re .   To be  accura te ,  the  por t ion o f  the  LAN to  which iSCSI  dev ices  are  

connec ted shou ld  be  re fe r red to  as  a  SAN, or  more spec i f i ca l l y ,  an IP-SAN.  

 

 

 

To rea l l y  unders tand ne twork  s to rage,  one has  to  unders tand the  t rue  na ture  o f  NAS 

dev ices ,  wh ich un for tunate l y  may be  confus ing to some people .   NAS dev ices  are  

made o f  two components :  a  se rver  f ron t -end and a s to rage back-end.   The server  

f ront -end,  or  pa i r  o f  se rvers  ( fo r  redundancy ) ,  has  two main func t ions:  (1 )  to  
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prov ide  ne twork  f i le - leve l  access  to  b lock- leve l  s to rage us ing var ious ne twork 

shar ing f i le  sys tems (NFS,  CIFS,  e tc . . . ) ,  and (2 )  to  hos t  the  GUI  (g raphica l  user  

in te r face )  u t i l i t y  th rough which the  NAS dev ice  can be  conf igured and managed.   

H idden beh ind the  se rver  f ron t-end i s  the  s to rage back-end,  wh ich cons i s t s  o f  e i ther  

a  DAS or  a  SAS dev ice .  

 

 

 

Some vendors  o f fe r  the  se rver  f ron t -end o f  NAS dev ices  as a s tand a lone produc t .   

These  se rvers  f ront -end,  re fe r red to  as  NAS gateways ,  a l lows  cus tomers  to  add NAS 

func t iona l i t ie s  to  the i r  ex i s t ing SAS dev ices .  

 

 

STORAGE, LOCAL AND WIDE AREA NETWORK 

 

The mos t  common mis take,  when d i scuss ing about  ne twork  s to rage,  i s  to  improper l y  

use  the  SAN ( s to rage area ne twork )  acronym.  The la t te r  i s  o f ten incor rec t ly  used to  

iden t i f y  ind iv idua l  SAS (SAN-at tached s torage)  dev ices  ra ther  than the  ac tua l  

s to rage ne twork .   In  many ways ,  a  SAN i s  comparab le  to  a  LAN ( loca l  a rea 

ne twork )  or  a  WAN (w ide area ne twork )  in  the  sense  tha t  i t  represen t s  the  ent i re  

ne twork  ded ica ted to  the  in te rconnec t ion o f  s to rage dev ices  w i th  se rvers .  

 

Another  common mis take i s  to  au tomat ica l l y  assume tha t  hav ing a SAN impl ies  the  

use  o f  FC ( f ib re  channe l )  techno logy.   The t ru th i s  tha t  FC i s  jus t  one o f  severa l  

p ro toco ls  tha t  can be used to  communica te  w i th  SAS (SAN-at tached s torage)  

dev ices .   F ICON ( f ib re  connec t ) ,  fo r  example ,  i s  another  pro toco l  commonly  used 

for  main f rame SAN.  
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IP  ( in te rne t  p ro toco l ) ,  used fo r  iSCS I  s to rage dev ices ,  i s  a l so  another  pro toco l  

ava i lab le  for  SAN.   I t  i s  on ly  recen t l y ,  however ,  w i th  the  in t roduc t ion o f  Gigabi t  

E therne t  technology ,  that  i t  became a rea l i s t i c  a l te rnat i ve  to  FC ( f ib re  channe l ) .   I t s  

g rea tes t  impact  on the  evo lu t ion o f  ne twork  s to rage wi l l  be  in  a  few years  when 10 

Gigabi t  E therne t  technology  becomes read i l y  ava i lab le .  


