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Agenda

• Review XP Disk Array Architect
• Define Successful Storage Management Practices
• Perform Monitor of Storage Management Environment
• Summary



xp1024 architecture

m ax. 4 CHIP pairs
up to 32 ports, 64 ports
2H02

up to 1024 drives
36 GB 15 K rpm  and
73 GB 10 K rpm  disks

write-m irrored
data cache

data cache
up to 64 GB;
128 GB  2H02

shared
m em ory
up to 3 GB;
6 GB 2H02

m axim um  sequential data
transfer:

3.2 GB/s peak from  cache
2 GB/s sustained from  disk

CHIP CHIP CHIP CHIP

base
base

opt

opt

crossbar switches and shared m em ory
interconnect
10 GB/s data crossbar and 5 G B/s control; total 15 GB/sec interconnect
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l1 disksl2 disks r2
disks

r1
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data:
2 bytes

* 166 M Hz
*2/board
*16 boards
=10 GB/s

Control:
0.5 bytes
*166 M Hz
*4/board
*16 boards
=5 G B/s



Successful Storage Management and Layout

• Identify all storage requirements
• Create a data layout definition
• Map a logical disk layout
• Implement data layout



Storage Requirements Map

• Identify all applications supported by storage environment
• Classify service level requirements

– Availability
– Performance
– Capacity

Application Hosts Availability Perform ance Capacity Notes
SAP

mapdb00p Clustered Random 4100
mapdb02p Clustered Random 0
mapin00p Random 400
ndceqbk1 Sequential 4100

Data Warehouse
maw db01p Sequential 1800
lumdb05p Sequential 500
tstrept Sequential 500
ndceqbk2 Sequential 1800

Equiva Storage Requirem ents



Data Definition Layout

• m ount points

• volum e m anagem ent inform ation

• disk device requirem ents

• capacity used and free
• ldevs needed for volume groups

The definition provides the im plem entation plan for all hosts attached to a
storage network or network-attached storage



Data Definition Layout “Greenfield” Example

• Application team identified:
– Database
– Forms
– Applications

• Infrastructure team identified:
– Availability
– Capacity
– Backup Strategy

V G LV M o unt  P o i nt

R e q ue s t e d  
LV M  T o t a l  
( M b y t e s ) V G LV M o unt  P o i nt

O p e n- E  
LD E V s

V G  To t a l  
( M b y t e s )

LV M  T o t a l  
( M b y t e s )

vg 0 3 lvo l1 / u0 0 3 50 0 0 vg 0 0 1 lvo l1 / u0 0 3 4 2 8 112 70 2 8

vg 0 9 lvo l1 / u0 0 9 2 0 0 0 lvo l2 / u0 0 9 70 2 8

vg 0 4 lvo l1 / u0 0 4 50 0 0 lvo l3 / u0 0 4 70 2 8

vg 0 2 lvo l1 / u0 0 2 70 0 0 vg 0 0 2 lvo l1 / u0 0 2 4 2 8 112 70 2 8

vg 10 lvo l1 / u0 10 2 0 0 0 lvo l2 / u0 10 70 2 8

vg 12 lvo l1 / u0 12 50 0 0 lvo l3 / u0 12 70 2 8

vg 0 1 lvo l1 / u0 0 1 18 0 0 0 vg 0 0 3 lvo l1 / u0 0 1 12 8 4 3 3 6 2 8 112

vg 0 5 lvo l1 / u0 0 5 9 0 0 0 lvo l2 / u0 0 5 2 8 112

vg 0 8 lvo l1 / u0 0 8 8 0 0 0 lvo l3 / u0 0 8 2 8 112

vg 0 7 lvo l1 / u0 0 7 6 0 0 0 vg 0 0 4 lvo l1 / u0 0 7 12 8 4 3 3 6 2 8 112

vg 0 6 lvo l1 / u0 0 6 70 0 0 lvo l2 / u0 0 6 2 8 112

vg 11 lvo l1 / u0 11 12 0 0 0 lvo l3 / u0 11 2 8 112

T o t a l : 8 6 0 0 0 2 10 8 4 0

V G LV M o unt  P o i nt

R e q ue s t e d  
LV M  T o t a l  
( M b y t e s ) V G LV M o unt  P o i nt

O p e n- E  
LD E V s

V G  To t a l  
( M b y t e s )

LV M  T o t a l  
( M b y t e s )

vg 0 9 lvo l1 / u10 9 6 0 0 0 vg 10 1 / u10 9 4 2 8 112 70 2 8

vg 0 3 lvo l1 / u10 3 150 0 0 / u10 3 14 0 56

vg 0 4 lvo l1 / u10 4 150 0 0 vg 10 2 / u10 4 4 2 8 112 14 0 56

vg 12 lvo l1 / u112 150 0 0 / u112 14 0 56

vg 0 2 lvo l1 / u10 2 2 10 0 0 vg 10 3 / u10 2 4 2 8 112 2 10 8 4

vg 10 lvo l1 / u110 6 0 0 0 / u110 70 2 8

vg 0 5 lvo l1 / u10 5 2 70 0 0 vg 10 4 / u10 5 12 8 4 3 3 6 4 2 16 8

vg 0 8 lvo l1 / u10 8 2 4 0 0 0 / u10 8 4 2 16 8

vg 0 7 lvo l1 / u10 7 18 0 0 0 vg 10 5 / u10 7 12 8 4 3 3 6 4 2 16 8

vg 0 6 lvo l1 / u10 6 2 10 0 0 / u10 6 4 2 16 8

vg 11 lvo l1 / u111 3 6 0 0 0 vg 10 6 / u111 12 8 4 3 3 6 2 8 112

vg 0 1 lvo l1 / u10 1 54 0 0 0 / u10 1 56 2 2 4

T o t a l : 2 5 8 0 0 0 3 3 0 3 16

V G LV M o unt  P o i nt

R e q ue s t e d  
LV M  T o t a l  
( M b y t e s ) V G LV M o unt  P o i nt

O p e n- E  
LD E V s

V G  To t a l  
( M b y t e s )

LV M  T o t a l  
( M b y t e s )

vg 0 1 lvo l1 / u2 0 1 13 vg 2 0 0 lvo l1 / u2 0 1 3 2 10 8 4 2 10 8 4

vg 0 2 lvo l1 / u2 0 1 13 vg 2 0 1 lvo l1 / u2 0 2 6 4 2 16 8 4 2 16 8

T o t a l : 2 6 6 3 2 5 2

V G LV M o unt  P o i nt

R e q ue s t e d  
LV M  T o t a l  
( M b y t e s ) V G LV M o unt  P o i nt

O p e n- E  
LD E V s

V G  To t a l  
( M b y t e s )

LV M  T o t a l  
( M b y t e s )

vg 0 1 lvo l1 / u2 0 1 13 vg 3 0 0 lvo l1 / u3 0 1 3 2 10 8 4 2 10 8 4

vg 0 2 lvo l1 / u2 0 1 13 vg 3 0 1 lvo l1 / u3 0 2 6 4 2 16 8 4 2 16 8

T o t a l : 2 6 6 3 2 5 2

Y a v in  P ro d uc t i o n  E x is t ing  La y o ut Y a v in  P ro d uc t i o n  M ig ra t ing  La y o ut

E nd o r P ro d uc t io n  Ex is t i ng  La y o ut E nd o r P ro d uc t io n  M ig ra t i ng  La y o ut

F o rc e  P ro d uc t i o n  E x i s t ing  La y o ut F o rc e  P ro d uc t i o n  M ig ra t ing  La y o ut

F o rc e  N o n- P ro d uc t io n  Ex is t ing  La y o ut F o rc e  N o n- P ro d uc t io n  M ig ra t i ng  La y o ut



Data Definition Layout “Retrofitted Environment

• Inventory existing
environment
– All hosts
– All storage
– Backup

requirements
• Morph existing layout

into redeployed layout

V G LV M o unt  P o in t

B D F  
T o t a l  

( M b y t e s )

B D F  
U s e d  

( M b y t e s )
B D F  F re e  
( M b y t e s )

LV M  
T o t a l  

( M b y t e s ) V G LV M o unt  P o in t

O p e n- E  
LD E V s

V G  T o t a l  
( M b y t e s )

LV M  
T o t a l  

( M b y t e s )

D a t a f i l e  
M ig ra t io n  
( M b y t e s )

vg _ ixo s it ad m / it ad m 4 0 9 6 3 59 0 4 74 4 0 0 0 vg _ ixo s it ad m / it ad m 4 554 8 8 50 0 0

vg _ ixo s itp arch / a rchive / ITP 512 8 10 2 4 712 50 0 8 itp arch / a rchive / ITP 50 0 0

vg _ ixo s itp o rad a t a1 /o rad a t a1/ ITP 512 8 3 2 0 2 18 0 6 50 0 8 itp o rad a t a1 /o rad a t a1/ ITP 50 0 0

vg _ ixo s itp o rad a t a2 /o rad a t a2 / ITP 512 8 2 58 7 2 3 8 2 50 0 8 itp o rad a t a2 /o rad a t a2 / ITP 50 0 0

vg _ ixo s itp o rad a t a3 /o rad a t a3 / ITP 512 8 2 6 13 2 3 58 50 0 8 itp o rad a t a3 /o rad a t a3 / ITP 50 0 0

vg _ ixo s itp o rad a t a4 /o rad a t a4 / ITP 3 0 8 0 2 6 4 9 4 0 4 3 0 0 8 itp o rad a t a4 /o rad a t a4 / ITP 50 0 0

vg _ ixo s t axfirm /exp o r t / p rd d at a /mult i/ t axfirm 2 0 4 8 0 4 2 0 157 2 0 0 0 0 taxfirm /exp o r t / p rd d at a /mult i/ t axfirm 2 0 0 0 0

vg _ nfs _ infr lv_ co nt ro lm /o p t / co nt ro lm 2 572 2 115 4 2 9 2 512 vg _ nfs _ infr lv_ co nt ro lm /o p t / co nt ro lm 4 554 8 8 2 50 0

vg _ nfs _ infr lv_ c tmag ent /o p t / ct mag ent 2 6 2 79 174 2 56 lv_ c tmag ent /o p t / ct mag ent 2 50 0

vg _ nfs _ infr lv_ ecs /o p t / ecs 2 0 4 8 10 70 9 17 2 0 0 0 lv_ ecs /o p t / ecs 2 50 0

vg _ nfs _ infr lv_ p erfd a t a / exp o r t / p e rfd at a 3 0 8 0 2 2 8 8 6 3 0 0 8 lv_ p erfd a t a / exp o r t / p e rfd at a 50 0 0

vg _ nfs _ infr lv_ p rd d a t a / exp o r t / p rd d at a 2 2 56 1 19 6 0 6 2 9 0 9 2 2 0 3 2 lv_ p rd d a t a / exp o r t / p rd d at a 2 50 0 0

vg _ nfs _ infr lv_ p rd d a t a_ d at aw/exp o r t / p rd d at a /mult i/ d a t awh/a rch 10 2 4 0 6 8 54 3 2 8 0 10 0 0 0 lv_ p rd d a t a_ d at awh /exp o r t / p rd d at a /mult i/ d a t awh/a rch 10 0 0 0

vg _ nfs _ infr lv_ p ro d _ d o c /exp o r t / jo b s ched 4 9 8 3 9 4 8 lv_ p ro d _ d o c /exp o r t / jo b s ched 2 50 0

vg _ nfs _ infr lv_ s c rip t s / exp o r t / s c rip t s 16 4 73 8 5 16 0 lv_ s c rip t s / exp o r t / s c rip t s 2 50 0

vg _ o rac le_ infr lv_ ap p s / exp o r t / map in0 1p 9 0 11 78 9 0 10 8 8 8 8 0 0 vg _ o rac le_ infr lv_ ap p s / exp o r t / map in0 1p 4 554 8 8 10 0 0 0

vg _ o rac le_ infr lv_ arch / exp o r t / map in0 1p 1/ arch 10 3 2 1 9 6 6 10 0 8 lv_ arch / exp o r t / map in0 1p 1/ arch 2 50 0

vg _ o rac le_ infr lv_ co nt ro lm_ b k /co nt ro lm_ b ackup 4 0 9 6 56 1 3 3 14 4 0 0 0 lv_ co nt ro lm_ b k /co nt ro lm_ b ackup 50 0 0

vg _ o rac le_ infr lv_ o rac le /o rac le INFR 4 10 1 3 8 3 4 0 0 lv_ o rac le /o rac le INFR 2 50 0

vg _ o rac le_ infr lv_ o rac le_ 8 /o rac le 154 0 6 14 3 8 150 4 lv_ o rac le_ 8 /o rac le 2 50 0

vg _ o rac le_ infr lv_ o rac le1 / exp o r t / map in0 1p 1 1573 53 3 9 75 153 6 lv_ o rac le1 / exp o r t / map in0 1p 1 2 50 0

vg _ o rac le_ infr lv_ o rac le2 / exp o r t / map in0 1p 2 1573 4 16 10 8 5 153 6 lv_ o rac le2 / exp o r t / map in0 1p 2 2 50 0

vg _ o rac le_ infr lv_ o rac le3 / exp o r t / map in0 1p 3 1573 12 3 5 3 17 153 6 lv_ o rac le3 / exp o r t / map in0 1p 3 2 50 0

vg _ o rac le_ infr lv_ o rac le4 / exp o r t / map in0 1p 4 154 0 6 78 8 0 8 150 4 lv_ o rac le4 / exp o r t / map in0 1p 4 2 50 0

T o t a l : 10 8 8 8 0 13 5 0 0 0

E x i s t i ng  La y o u t M ig ra t in g  La y o ut



Logical Disk Map

• Determine the quantity of
physical volumes

• Color code unallocated
CU:LDEV in 1st quadrant

• Extend color code to all
CU:LDEVs in remaining
quadrant

• Ensure all CU:LDEVs are
contains within identical PVG

4-8 4-7 4-6 4-5 4-4 4-3 4-2 4-1 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8

C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV

3:69 3:5A 3:4B 3:3C 3:2D 3:1E 3:0F 3:00 1:00 1:0F 1:1E 1:2D 1:3C 1:4B 1:5A 1:69

3:6A 3:5B 3:4C 3:3D 3:2E 3:1F 3:10 3:01 1:01 1:10 1:1F 1:2E 1:3D 1:4C 1:5B 1:6A

3:6B 3:5C 3:4D 3:3E 3:2F 3:20 3:11 3:03 1:02 1:11 1:20 1:2F 1:3E 1:4D 1:5C 1:6B

3:6C 3:5D 3:4E 3:3F 3:30 3:21 3:13 3:03 1:03 1:12 1:21 1:30 1:3F 1:4E 1:5D 1:6C

3:6D 3:5E 3:4F 3:40 3:31 3:22 3:13 3:04 1:04 1:13 1:22 1:31 1:40 1:4F 1:5E 1:6D

3:6E 3:5F 3:50 3:41 3:32 3:23 3:14 3:05 1:05 1:14 1:23 1:32 1:41 1:50 1:5F 1:6E

3:6F 3:60 3:51 3:43 3:33 3:24 3:15 3:06 1:06 1:15 1:24 1:33 1:42 1:51 1:60 1:6F

3:70 3:61 3:53 3:43 3:34 3:25 3:16 3:07 1:07 1:16 1:25 1:34 1:43 1:52 1:61 1:70

3:71 3:62 3:53 3:44 3:35 3:26 3:17 3:08 1:08 1:17 1:26 1:35 1:44 1:53 1:62 1:71

3:72 3:63 3:54 3:45 3:36 3:27 3:18 3:09 1:09 1:18 1:27 1:36 1:45 1:54 1:63 1:72

3:73 3:64 3:55 3:46 3:37 3:28 3:19 3:0A 1:0A 1:19 1:28 1:37 1:46 1:55 1:64 1:73

3:74 3:65 3:56 3:47 3:38 3:29 3:1A 3:0B 1:0B 1:1A 1:29 1:38 1:47 1:56 1:65 1:74

3:75 3:66 3:57 3:48 3:39 3:2A 3:1B 3:0C 1:0C 1:1B 1:2A 1:39 1:48 1:57 1:66 1:75

3:76 3:67 3:58 3:49 3:3A 3:2B 3:1C 3:0D 1:0D 1:1C 1:2B 1:3A 1:49 1:58 1:67 1:76

3:77 3:68 3:59 3:4A 3:3B 3:2C 3:1D 3:0E 1:0E 1:1D 1:2C 1:3B 1:4A 1:59 1:68 1:77

3-8 3-7 3-6 3-5 3-4 3-3 3-2 3-1 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8

C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV C U :LD EV

2:69 2:5A 2:4B 2:3C 2:2D 2:1E 2:0F 2:00 0:00 0:0F 0:1E 0:2D 0:3C 0:4B 0:5A 0:69

2:6A 2:5B 2:4C 2:3D 2:2E 2:1F 2:10 2:01 0:01 0:10 0:1F 0:2E 0:3D 0:4C 0:5B 0:6A

2:6B 2:5C 2:4D 2:3E 2:2F 2:20 2:11 2:02 0:02 0:11 0:20 0:2F 0:3E 0:4D 0:5C 0:6B

2:6C 2:5D 2:4E 2:3F 2:30 2:21 2:12 2:03 0:03 0:12 0:21 0:30 0:3F 0:4E 0:5D 0:6C

2:6D 2:5E 2:4F 2:40 2:31 2:22 2:13 2:04 0:04 0:13 0:22 0:31 0:40 0:4F 0:5E 0:6D

2:6E 2:5F 2:50 2:41 2:32 2:23 2:14 2:05 0:05 0:14 0:23 0:32 0:41 0:50 0:5F 0:6E

2:6F 2:60 2:51 2:42 2:33 2:24 2:15 2:06 0:06 0:15 0:24 0:33 0:42 0:51 0:60 0:6F

2:70 2:61 2:52 2:43 2:34 2:25 2:16 2:07 0:07 0:16 0:25 0:34 0:43 0:52 0:61 0:70

2:71 2:62 2:53 2:44 2:35 2:26 2:17 2:08 0:08 0:17 0:26 0:35 0:44 0:53 0:62 0:71

2:72 2:63 2:54 2:45 2:36 2:27 2:18 2:09 0:09 0:18 0:27 0:36 0:45 0:54 0:63 0:72

2:73 2:64 2:55 2:46 2:37 2:28 2:19 2:0A 0:0A 0:19 0:28 0:37 0:46 0:55 0:64 0:73

2:74 2:65 2:56 2:47 2:38 2:29 2:1A 2:0B 0:0B 0:1A 0:29 0:38 0:47 0:56 0:65 0:74

2:75 2:66 2:57 2:48 2:39 2:2A 2:1B 2:0C 0:0C 0:1B 0:2A 0:39 0:48 0:57 0:66 0:75

2:76 2:67 2:58 2:49 2:3A 2:2B 2:1C 2:0D 0:0D 0:1C 0:2B 0:3A 0:49 0:58 0:67 0:76

2:77 2:68 2:59 2:4A 2:3B 2:2C 2:1D 2:0E 0:0E 0:1D 0:2C 0:3B 0:4A 0:59 0:68 0:77

vgdb01 vgdb37 vgdb19

vgdb02 vgdb38 vgdb20

vgdb03 vgdb39 vgdb21

vgdb04 vgdb40 vgdb22

vgdb05 vgdb41 vgdb23

vgdb06 vgdb42 vgdb24

vgdb07 vgdb25

vgdb08 vgdb26

vgdb09 vgdb27

vgdb10 vgdb28

vgdb11 vgdb29

vgdb12 vgdb30

vgdb13 vgdb31

vgdb14 vgdb32

vgdb15 vgsa p0 1 vgdb33

vgdb16 vgsa p0 2 vgdb34

vgdb17 vgsa p0 3 vgdb35 S AP  Bu sine ss Copy

A
C
P
 
3

A
C
P
 
1

A
C
P
 
2

A
C
P
 
0



Implementing the disk infrastructure

• “Greenfield”
– Create fully new disk infrastructure
– Copy or restore data to the replacement disks

• Relocate logical volume on a disk-for-disk basis
– “pvmove” to relocate the extents of a logical volume from

one disk to another
– recover the obsolete disks by reducing from the volume

group



Implementing the disk infrastructure (Cont.)

• Re-stripe using mirrors in the target location
– Organize the target disks into “physical volume groups
– Insure that the logical volume is set to distributed and striped.
– Create a striped mirror into the target physical volume group
– Reduce the mirror from the obsolete location
– Remove the obsolete disks from the volume group



Measuring Performance of the Data Definition Layout

• UNIX I/O statistics Reporter “iostat”
– Provides real-time disk latencies
– Calculates real-time disk throughput

• UNIX Systems Activity Reporter “sar”
– Provides more granular data than “iostat”
– Allows generalized trending over short duration

• HP Perfview
– Provides system analysis over long duration
– Data collection performed over 5 minute interval



“iostat”

• /dev/vg_infmx/lvol1 is a
distributed but unstriped
volume

• /dev/vg_infmx/lvol2 is a
similar volume, built on four
disks

• High amount of seeks on the
busier disks

• I/O evenly distributed across
all twelve of the mirror disks

device bps sps msps  
c1t6d0 127 28.5 1.0 vg00
c2t6d0 118 24.5 1.0 vg00
c8t9d5 1025

2
44.4 1.0 /dev/vg_infmx/lvol

1
c6t9d5 125 4.8 1.0 /dev/vg_infmx/lvol

1
c5t9d5 125 4.8 1.0 /dev/vg_infmx/lvol

1
c8t9d6 136 5.2 1.0 /dev/vg_infmx/lvol

1
c6t9d6 2928 210.4 1.0 /dev/vg_infmx/lvol

1
c5t9d6 362 31.9 1.0 /dev/vg_infmx/lvol

2
c8t10d4 2792 304.6 1.0 /dev/vg_infmx/lvol

2
c6t10d4 1103

5
146.0 1.0 /dev/vg_infmx/lvol

2
c5t10d4 135 6.0 1.0 /dev/vg_infmx/lvol

2
c33t1d6 948 8.0 1.0 /dev/vg_infmx/lvol

2
c35t4d1 948 8.0 1.0  
c29t6d0 948 8.0 1.0  
c31t10d2 948 8.0 1.0  
c26t1d6 948 8.0 1.0  
c33t6d0 948 8.0 1.0  
c35t8d3 948 8.0 1.0  
c29t10d2 948 8.0 1.0  
c31t1d6 948 8.0 1.0  
c26t6d0 948 8.0 1.0  
c33t10d2 948 8.0 1.0  
c35t12d5 1205 9.0 1.0  



“sar”

• busy is reduced by
43.4% on average

• r+w/s is reduced
by 31.0% on
average

• Total Wait time is
reduced by 4.3%
on average

• Average blks/s is
reduced by 23.8%
on average

HP-UX system1 B.11.00 A 9000/800 2/4/2002
ms ms ms

9:39:26 device %busy avque r+w/s blks/s avwait avserv Totwait AveTotal Aver+w/s Aveblks/s AveBusy
wait

Average c1t6d0 5.64 0.56 9 71 4.95 9.62 14.57
Average c2t6d0 4.23 0.56 8 65 4.95 7.7 12.65
Average c17t10d7 35.67 0.59 223 2301 5.23 2.12 7.35
Average c17t2d7 27.59 1.9 70 3164 7.49 13 20.49
Average c18t2d7 23.88 1.85 56 3066 7.53 14.2 21.73
Average c10t2d7 22.43 1.75 51 3046 7.31 13.8 21.11
Average c10t10d7 6.47 1.24 35 1804 6.77 5.15 11.92
Average c18t10d7 6.26 0.94 32 1420 5.95 4.01 9.96
Average c10t5d4 0.23 0.5 1 10 3.8 4.32 8.12 14.38 66.86 2115.86 17.50
Average c31t1d1 22.45 0.52 211 1680 5.08 1.27 6.35
Average c33t1d1 15.41 0.97 53 2226 5.95 8.17 14.12
Average c37t12d0 14.42 1.93 35 2443 7.44 12.89 20.33
Average c29t5d3 13.2 1.38 31 2236 6.53 13.08 19.61
Average c35t9d5 12.88 1.41 32 2213 6.77 12.3 19.07
Average c35t11d4 4.05 1.33 18 1317 8.25 7.71 15.96
Average c29t7d2 3.66 0.86 19 1541 5.73 4.98 10.71
Average c33t3d0 3.05 0.83 16 855 5.92 4.62 10.54
Average c33t4d7 0.05 0.5 0 5 3.34 3.9 7.24 13.77 46.11 1612.89 9.91

Summary: 4.26% 31.03% 23.77% 43.40%



PerfView Pre-migration

• CPU load approxim ately
15 – 25 %

• Disk utilization at 25% ,
peaking frequently at
100% .

This data was fairly representative of day-by-day operations of
the system  over several m onths.



Perfview Post-migration

• Disk Utilization
averages 5%, peaking
at 45%.  

• CPU Utilization
averages 15%



Summary

• Increase storage utilization by deploying sound management
practices

• Design phase factors out implementation risk
• Several techniques exist for implementation and deployment of

this strategy
• Performance tools assist with evaluating the environment

change


