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H Stopxadg avEavopevn mopaymyn Kot KATovaA®on TANPOPOPLOV
ONUovpYel TNV avdykn A0y TG LEXPL EVOS 0plov KAUAK®OONS TNG
YOPNTIKOTNTOS Kot TIC OEI0TIOTIOG GE LEUOVOUEVOVS EEVTTNPETNTES TNV
KOTOVOLUT TOVG GE TOAAUTAOVC EEVTTNPETNTEC.

To OpenSolaris pe 1o cOoTNUA O10EIPLOTC ATOONKEVLTIKOV YOPOV Ko
apyeiov ZFS, pe 1o cuotnua opolpacov arodnkevtikov yopwv 1ISCSI
KOl LLE TO GUGTIUO OTALLLOLPACLOV apYEI®V GE dIKTLAKO TTEPIPEALOV
Parallel NFS mpoc@épet pio aStomiotn AVGT UE T ¥PpioT OTOKAEIGTIKA,
EAev0Bepov kot Avorktov Kwotka Aoyiouukov 1 onolo eEac@arilet
AOLAANTTTN OOEGIUOTNTA, ATOAVTT] AKEPALOTITO KO IKAVOTTOLTIKT)
TOYOTINTO GE UEYGAO LeyEo.




OpenSolaris

Opiopot
@ UNIX
@ Genetic (both AT&T and BSD derivative)
@ Trademark or Branded
@ Functional (POSIX, SUS etc. compliant)

@ Free and Open Source Software (Common Development and
Distribution License)

The only FOSS AT&T UNIX derivative
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OpenSolaris

[nyeg
@ http://en.wikipedia.org/wiki/Solaris %28operating system%29
@ http://en.wikipedia.org/wiki/Opensolaris
http://hub.opensolaris.org/bin/view/Main/
@ http://www.opensolaris.com/

http://www.opensolaris.com/learn/

@ http://www.sun.com/cddl/cddl.html




ZFS

AvvatoTnTeC
@ Storage pools (disks, partitions, slices, files...)
Capacity (128bit and 64bit limits)
@ Copy-on-write
@ Snapshots (non writeable) and clones (writeable)
Dynamic striping
@ Variable block sizes
@ Lightweight filesystem creation
Cache management

@ Adaptive endianness

De-duplication



ZFS

AvvatotnTeG (CLVEYELX.)
@ 1/0 priority with deadline scheduling
I/O sorting and aggregation
@ Multiple independent prefetch streams
@ Parallel, constant-time directory operations
End-to-end checksumming
@ Transparent filesystem compression
@ Intelligent scrubbing and resilvering

Load and space usage sharing between disks in the pool

@ Ditto blocks

Per-user and per-group quotas support



ZFS

Melrovtikec AvvatoTtnTeg
Transparent filesystem encryption
Resizing pools
Defragmentation

Re-compression




ZFS

[nyég
http://en.wikipedia.org/wiki/ZFS
http://www.opensolaris.com/learn/features/storage/

http://www.opensolaris.com/learn/features/solariszfs.pdf




NFS/»NFS

Opiopot
Network File System (clients, servers)
@ NFS v2
@ NFS v3
@ NFS v4

@ Parallel Network File System (clients, data servers, meta-data servers)

@ NFS 4.1 (backwards compatible)
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Block (FC) = Object (0SD) = File (NFS)




NFS/»NFS

[nyeg
http://en.wikipedia.org/wiki/Network File System %?28protocol%29
http://www.pnfs.com/

http://wikis.sun.com/display/NFS/Latest+-
+pNFS+Admin+Documentation

@ http://wikis.sun.com/display/NFS/pNFS+Release+Notes




1SCSI

Opiopot
SCSI-over-1P
1SCSI clients are called Initiators

1SCSI servers are called Targets




1SCSI

Common Multiprotocol SCSI TARget (COMSTAR)
In-kernel
Target and Initiator
LUN masking and mapping
@ Multipathing

Parallel transfers




1SCSI

[nyeg
http://en.wikipedia.org/wiki/Iscsi
http://wikis.sun.com/display/OpenSolarisinfo/comstar+Administration

http://hub.opensolaris.org/bin/view/Project+comstar/




Installation and Service Management

@ Install

# pkg install storage-server SUNWiscsit SUNWiscsi
Disable legacy Services

# svcadm disable svc:/system/iscsitgt:default
Start Services

# svcadm enable svc:/system/stmf:default

# svcadm enable svc:/network/iscsi/target:default
@ Check Services

# svcs svc:/system/stmf:default

# svcs svc:/network/iscsi/target:default
Check State

# stmfadm list-state




Type of Logical Unit

Decide on type of LU
@ File-based

@ Thin-Provisioned
@ Disk/Disk Partition
@ ZFS Volume




Target: Create a Logical Unit

Create ZFS Volume
# zfs create -b <blocksize> -V 16G dpool/dvol

Create LU

# sbdadm create-lu /dev/zvol/rdsk/dpool/dvol
Check LU

# sbdadm list-1lu




Target: Serve Logical Unit

@ Get Global Unique Identification (GUID)
# sbdadm list-1u
@ Add view
# stmfadm add-view <GUID>
@ Check view
# stmfadm list-view -1 <GUID>
@ Create Target Portal Group and then Target
# itadm create-tpg <interface> <address>
# itadm create-target -t <interface>

@ Check Targets
# itadm list-target -v




Initiator: Target Discovery

@ Target discovery
# iscsiadm add discovery-address <target address>
# iscsiadm modify discovery --sendtargets enable
@ Check discovery method
# iscsiadm list discovery
@ Check discovered targets
# iscsiadm list target
@ Create device files
# devfsadm -i iscsi
List available LU's

# format




ZFS

Create pool

# zpool create idvol mirror <diskO0> <diskl>

Create file system
# zfs create idvol/dfs




Monitoring

Process

prstat, top...
File systems
fsstat, zfs stat...




Performance

Enable or disable write cache on the target:

# stmfadm modify-lu -p wcd=false/true <LU>

@ Disable Nagle's Algorithm on the initiator:

/kernel/drv/iscsi.conf:
tcp—nodelay=1;
Generic Interface, IP, TCP tunables...

@ Jumbo Frames

@ Large send and receive window...
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