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Demo Overview  
In this demo we will introduce you how to use Oracle Hierarchical Storage Manager (Oracle HSM) 6.0 
software to build a Cost-Effective Tiered Storage Environment. The demo is focused on showing how 
Oracle HSM is used to create an archive file system, and how data move among primary disk cache, disk 
archive, and tape archive. The details of the hardware and software will not be discussed here.  
NOTE: Oracle HSM is the new name for StorageTek Storage Archive Manager (SAM). There are still 
many references to the name sam as many command names include the word sam.  
For more information about the Tiered Storage solution, please refer to the Oracle websites for Oracle 
Optimized Solution for Secure Tiered Storage Infrastructure located here:  

-storage-infrastructure/overview/index.html  

http://www.oracle.com/technetwork/server-storage/hardware-solutions/oo-soln-tiered-storage-

1912233.html  
 

Virtual Environment Overview  
Virtual Machine Description  
There are two Virtual Machines powered off in Virtual Box on each laptop.  
1. HOL2929_MHVTL. This VM is Oracle Linux and is running Virtual Tape Library software. It will be used 
by Oracle HSM to archive data to tape. In this case, virtual tape. Once this system is booted, there will be 
no additional activity or instructions from the server.  

2. HOL2929_SAM-QFS. This VM is running Solaris 11.3 and Oracle HSM 6.0. In this server you will run 
the Oracle HSM User Interface (GUI) from a Firefox browser to build a QFS file system, define archive 
devices and archive policies. You will then put files into the file system, watch them archive, check status, 
release and access.  
 
These systems emulate the most common hardware and software configurations found in most Solaris 
computing environment. The process used to archive files and stage copies from tape to primary disk is 
the same as what you will see on ‘real’ systems. The selected options and configuration in these 
instructions are not to be used in a production environment with physical disk and tape. This is for a 
virtual demo only although it works just like a system with physical HW. 4  

 



Virtual Machine Preparation  
Before we start preparing the virtual machines for this lab, we need to download and install Oracle 
VirtualBox.  
Oracle VirtualBox download page:  
 
https://www.virtualbox.org/wiki/Downloads  
Oracle VirtualBox installation guide:  
 
https://www.virtualbox.org/manual/ch02.html  
With VirtualBox being successfully installed, you should be able to create the new virtual machines.  
Install and Configure Virtual Machine HOL2929_MHVTL  
For virtual machine HOL2929_MHVTL, we will use Oracle Linux 6 as the OS. Then install mhVTL in the 
virtual machine.  

Download Oracle VM Template for Oracle Linux, then import it to VitualBox  
 
We can use the Oracle VM Templates for Oracle Linux to quickly provision a new virtual machine running 
Oracle Linux 6. Here is the download link:  
http://www.oracle.com/technetwork/server-storage/vm/enterprise-linux-090498.html  
To import the VM template, please follow this document:  
https://docs.oracle.com/cd/E26217_01/E26796/html/qs-import-vm.html  
Follow the following guide to install mhVTL in the virtual machine  
 
https://sites.google.com/site/linuxvtl2/  
Configure a virtual tape library  
Create the directory first  
 
[root@vtl ~]# mkdir /etc/mhvtl/ 5  

 



 
Then configure the main configuration file mhvtl.conf  
 
[root@vtl mhvtl]# cat /etc/mhvtl/mhvtl.conf  

# Home directory for config file(s)  

MHVTL_CONFIG_PATH=/etc/mhvtl  

# Default media capacity (500 M)  

CAPACITY=500  

# Set default verbosity [0|1|2|3]  

VERBOSE=1  

# Set kernel module debuging [0|1]  

VTL_DEBUG=0  

The following device.conf file will configure one changer and four tape drives:  
 
[root@vtl mhvtl]# cat /etc/mhvtl/device.conf  
Library: 10 CHANNEL: 00 TARGET: 00 LUN: 00  

Vendor identification: STK  
Product identification: L700  
Unit serial number: XYZZY_A  
NAA: 10:22:33:44:ab:00:00:00  
Home directory: /opt/mhvtl  
Backoff: 400  
# fifo: /var/tmp/mhvtl  

Drive: 11 CHANNEL: 00 TARGET: 01 LUN: 00  

Library ID: 10 Slot: 01  
Vendor identification: IBM  
Product identification: ULTRIUM-TD5  
Unit serial number: XYZZY_A1  
NAA: 10:22:33:44:ab:00:01:00  
Compression: factor 1 enabled 1  
Compression type: lzo  
Backoff: 400  
# fifo: /var/tmp/mhvtl  

Drive: 12 CHANNEL: 00 TARGET: 02 LUN: 00  
Library ID: 10 Slot: 02  
Vendor identification: IBM  
Product identification: ULTRIUM-TD5  
Unit serial number: XYZZY_A2  
NAA: 10:22:33:44:ab:00:02:00  
Compression: factor 1 enabled 1  
Compression type: lzo  
Backoff: 400  
# fifo: /var/tmp/mhvtl  
Drive: 13 CHANNEL: 00 TARGET: 03 LUN: 00  

Library ID: 10 Slot: 03  
Vendor identification: IBM  
Product identification: ULTRIUM-TD5  
Unit serial number: XYZZY_A3  
NAA: 10:22:33:44:ab:00:03:00  
Compression: factor 1 enabled 1  

At least configure the content configuration file which holds all tapes:  
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[root@vtl mhvtl]# cat library_contents.10-ibm  

Drive 1:  

Drive 2:  

Drive 3:  

Drive 4:  

Picker 1:  

MAP 1:  

MAP 2:  

MAP 3:  

MAP 4:  

Slot 1: S00001L4  

Slot 2: S00002L4  

Slot 3: S00003L4  

Slot 4: S00004L4  

Slot 5: S00005L4  

Slot 6: S00006L4  

Slot 7: S00007L4  

Slot 8: S00008L4  

Slot 9: S00009L4  

Slot 10: S00010L4  

Slot 11: S00011L4  

Slot 12: S00012L4  

Slot 13: S00013L4  

Slot 14: S00014L4  

Slot 15: S00015L4  

Slot 16: S00016L4  

Slot 17: S00017L4  

Slot 18: S00018L4  

Slot 19: S00019L4  

Slot 20: CLN020L4  

Verify the virtual tape library  
 
[root@vtl mhvtl]# service mhvtl start  
[root@vtl mhvtl]# lsscsi -g  

[1:0:0:0] cd/dvd VBOX CD-ROM 1.0 /dev/sr0 /dev/sg0  
[2:0:0:0] disk ATA VBOX HARDDISK 1.0 /dev/sda /dev/sg1  

[32:1:0:0] mediumx STK SL150 0016 /dev/sch0 /dev/sg6  

[32:1:0:1] tape HP Ultrium 4-SCSI A3K6 /dev/st0 /dev/sg2  
[32:1:0:2] tape HP Ultrium 4-SCSI A3K6 /dev/st1 /dev/sg3  
[32:1:0:3] tape HP Ultrium 4-SCSI A3K6 /dev/st2 /dev/sg4  
[32:1:0:4] tape HP Ultrium 4-SCSI A3K6 /dev/st3 /dev/sg5  

Install and Configure Virtual Machine HOL2929_SAM-QFS  
For virtual machine HOL2929_SAM-QFS, we will use Oracle Solaris 11 as the OS. Then install Oracle 
HSM 6.0 in the virtual machine.  

Download Oracle VM Template for Oracle Linux, then import it to VitualBox  
 
We can use the Oracle Solaris 11 VM Templates to quickly provision a new virtual machine running Oracle 
Solaris 11. Here is the download link:  
http://www.oracle.com/technetwork/server-storage/solaris11/downloads/vm-templates-2245495.html  
To import the VM template, please follow this document:  
https://docs.oracle.com/cd/E26217_01/E26796/html/qs-import-vm.html  
Following the HSM installation document to install the HSM 6.0 on the Virtual Machine:  
 
http://docs.oracle.com/cd/E60433_01/en/E42062/html/installpkgs.htm#CIHDDBBH 7  

 



Virtual Machine 1: HOL2929_MHVTL  
Virtual Machine 2: HOL2929_SAM-QFS  
After both virtual machines are installed, please create a VirtualBox snapshot for each of the virtual 
machines, and name the snapshots as HOL_ReadyToGo. During the HOL, you can roll back to the 
original state at any time when you meet unfixable problem. 8  

 



Select and Boot the Virtual Machines  
The virtual machines need to be booted in the proper sequence. Start the Virtual Machine 1, which is 
running the VTL, to completion. Then boot the Virtual Machine 2 which is running Solaris and Oracle 
HSM. Oracle HSM uses the tape drives and media in the VTL as archive devices; therefore, it must be up 
before starting Oracle HSM. If for any reason the “HOL_ready_to_start” images have been modified, you 
can simply unzip the original files.  
Start VirtualBox  
1. For both VM’s execute the following steps to rollback and boot the VM to the snapshot that is labeled 
“HOL2929_ReadyToGo”. Start with image HOL2929_MHVTL  
a. Rollback the image  
i. Click the VM name in the left column  



ii. Click on ‘Snapshots” in the top right  

iii. Click to Highlight HOL2929_ReadyToGo  



iv. Right click and select “Restore snapshot”.  
1. Unclick the ‘Create a snapshot of the current machine state’ box  
2. Click Restore  
b. Boot the machine  
i. Click the green Start arrow at the top left  

ii. Click return to select all defaults through the boot process  

iii. Wait for the machine to boot completely. This may take a few minutes.  
c. Repeat these steps for HOL2929_SAM-QFS  
 
See Figure below  
When HOL2929_MHVTL is running, you will see a black screen and the title bar will say 
HOL2929_MHVTL (HOL2929_ReadyToGo) [Running]. You will not need this screen again.  

Login to Oracle HSM GUI and Configure a File System  
Login to the SAM Virtual machine after it has completed booting. The login is root/l1admin (Note: the first 
character is an l as in ‘lucky’, the second character is numeric 1)  

-QFS Manager GUI and wait for the desktop to come up.  

o Start the Firefox browser from the top bar  

9  

 



 
o Go to the SAM-QFS manager web address https://127.0.0.1:6789  
o The login screen will display. Login as root  

 
Login: root  
Password: l1admin (note: the first character is an l as in ‘lucky’, the second character is numeric 1)  

o Click Log In  

 
-QFS Manager”  

 
Create a SAM file system  

e system from the SAM GUI  

o On the left side of the SAM GUI: File System & NFS → File Systems  

o click the “New File System”  

o In the popup window, click on the tab that says “New File System”  

10  

 



 
Correctly define an archiving filesystem  

o Choose QFS radio button  

o Select type Archiving  

o Click Next  

11  

 



 
This demo will not use the defaults  

o Click the ‘Change Defaults’ radio button  

o Click Next  

 
 

o Choose Store metadata and data on Separate Devices radio button  

o Click Next  

 
 

o All defaults on this screen will be used for this demo  

o DAU and striping are important to understand for a live install as the ingest and access data 

characteristics, such as size, and the disk device determine these entries  
12  

 



 
o Click Next  

 
 

o Under ‘File System Name’ in the SAM GUI, enter the name  

o Next to Mount Point, include the slash and enter the name of the mount point (if the mount point is not 

there, it will be created automatically)  

o Click Next  

 
Select Devices for the SAM File System  

 

o On the left side of the SAM GUI, click on ‘Select Devices for Metadata’  

o Select c7t2d0s0 which is 41MB from the list of disk devices  

o Click ‘Next’  

13  

 



 
Selection of disk devices for the Content or File Data  

o On the left side of the screen, click on ‘Select Devices for File Data”  

o Select c7t3d0s0, which is 491MB  

o Click Next  

 
Specify Archiving Parameters  

side of the SAM GUI, select ‘Specify Archiving Parameters’  

o Copy 1 will be a disk archive; Set it for 1 minute  

o Copy 2 will be a tape archive; Set it for 2 minutes  

o Note: Additional archive policy settings will be set in a later step  

o Click Next tab  

o The file system just defined will be listed with all settings as below  

14  

 



 
o Review the settings and click Finish  

o The following screen will popup showing success; Click close after reviewing  

15  

 



Review the New File System  
File Systems  

 
 
Verify Archive Tape Drive and Media Configuration  
This section will view the tape drives and media to be sure they are available and ready to be configured 
into SAM QFS.  

 

o Open a terminal window  
o cd /etc/opt/SUNWsamfs  

o cat mcf  

o The results should look like the following  

 

root@solaris:# cd /etc/opt/SUNWsamfs  
root@solaris:/etc/opt/SUNWsamfs# cat mcf  
# Equipment Equipment Equipment Family Device Additional  

# Identifier Ordinal Type Set State 16  

 



Parameters  
#----------- --------- --------- --------- ------ -------------  
/dev/scsi/changer/c1t2d0 800 rb vtl900 on 

/var/opt/SUNWsamfs/catalog/vtl900_cat  

/dev/rmt/0cbn 801 li vtl900 on  

/dev/rmt/1cbn 802 li vtl900 on  

/dev/rmt/2cbn 803 li vtl900 on  

/dev/rmt/3cbn 804 li vtl900 on  

Check the archive devices in the SAM GUI  

o On the left side of the GUI: Archive Media → Tape Libraries  

o Verify the tape library is listed as in the diagram below  

 

o Click vtl900 to view drive details. Verify it matches the following diagram with four tape drives available  

 
 

o On the left side of the GUI, click on Archive Media → Tape Volumes  

o Verify the media is listed as in the diagram below  

17  

 



Create Archive Policies for the new filesystem  
ide of the SAM GUI, select Archive Administration Policies  

 
 

 

o “Create a policy to:” select archive files from the pull down  

o “Starting Directory”: leave blank as we want the whole file system archived.  

o Note the options available for a real life policy creation such as Name pattern, owner, group, size, and 

access age  

o “Apply to the File System”: Select the file system name you created  

o Click Next  
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Step 2: For Copy 1, Define the Policy Name and Number of Copies (see following image)  

o Name the archive policy for this file system  

o Using the pull down, select the number of copies  

o Select staging behavior: for this demo, select “Stage these files automatically when they are accessed:  

o Select releaser Behavior: for this demo, select “Release these files when the file systems high water 

mark is reached”  

o Click Next  

19  

 



 
Step 3: for Copy 1, Define Media Parameters (see following image)  

o “Copy Time”: Enter the copy time and select Minutes from the pull down  

o Media type for copy 1 is Disk  

o Enter a “. “ (dot) for regular express or list of comma separated volumes for this demo  

o Click Next  

 
following image). There are 3 things that can initiate 

an archive to begin. These are time, number of files and size of the queue.  

o “Managing the Archiver’s Work Queue”: type number 1 for ‘Files have been identified (Start Count).  

o Note: This is only for demo purposes to get the SAM archiver to archive even if there is only 1 file. For 

real implementations, this can be a large number. Evaluate the customer data ingest pattern to determine 
when you want the archiver to create the archive and based on what criteria  

o Click Next  
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Step 5: For Copy 2 An Archive Policy Popup window will appear (see image below)  

o “Copy Time”: Enter the copy time; this demo example has 6 minutes, however, you can set it based on 

the time of the demo  

o “Media type”: select “IBM 3580 LTO” from the pull down  

o Enter a “. “ (dot) for regular express or list of comma separated volumes for this demo  

o Click Next  

 
 

o Select 2 for the Maximum number of drives to use for archiving  

o In order for the archiver to create an archive in a timely fashion during this demo, select 2 minutes 

for elapsed since the first eligible file was identified (Start archive)  

o Click Next  

21  

 



 
The summary popup will appear, as in the image below, with the list of the New Archive Policy. If all 

looks OK, click Finish  
 

 

o Review the policies  

o Click close  
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Verify the newly created policy  

o On the left side of the SAM GUI, click Archive Administration Policies  

o The new policy will be in the list  

 

o Click on the new policy to display the details of the copies  

 

StorageTek SAM Basic Administration Using Command Lines 23  
 



SAM Configuration Files mcf and archiver.cmd  
 

o Open a terminal window  

o Change directory to /etc/opt/SUNWsamfs  

o cat mcf  

 
root@solaris:~# cd /etc/opt/SUNWsamfs/  
root@solaris:/etc/opt/SUNWsamfs# cat mcf  
# Equipment Eq Eq Family Device Additional  
# Identifier Ord Type Set State Parameters  
/dev/scsi/changer/c1t2d0 800 rb vtl900 on 

/var/opt/SUNWsamfs/catalog/vtl900_cat  

/dev/rmt/0cbn 801 li vtl900 on  

/dev/rmt/1cbn 802 li vtl900 on  

/dev/rmt/2cbn 803 li vtl900 on  

/dev/rmt/3cbn 804 li vtl900 on  

#samma1:  
# added by fsmgmtd Wed Oct 21 23:37:57 2015  
#  
samma1 1 ma samma1 on  

/dev/dsk/c7t2d0s0 2 mm samma1 on  

/dev/dsk/c7t3d0s0 3 md samma1 on  

archiver.cmd file where all policies are defined  

o Open a terminal window  

o Change directory: cd /etc/opt/SUNWsamfs  

o Look at the archiver.cmd: cat archiver.cmd file  

 
root@solaris:/etc/opt/SUNWsamfs# cat archiver.cmd  
# archiver.cmd  
# Generated by config api Tue May 27 01:42:25 2014  
# File System Directives  
fs = samma1  
1 60  
2 2m  
archive_p1 .  

1 3m  

2 6m  

# 24  

 



# Copy Parameters Directives  
#  
params  
archive_p1.1 -startcount 1  
archive_p1.2 -drives 2  

archive_p1.2 -startage 2m  

endparams  
#  
#  
# VSN Directives  
#  
vsns  
samma1.1 dk .  
samma1.2 li .  
archive_p1.1 dk .  

archive_p1.2 li .  

endvsns  
Verify the file system is mounted through a review of the /etc/vfstab file  

o Open a terminal window  

o Look at the vfstab file: cat /etc/vfstab  

 
root@solaris:/etc/opt/SUNWsamfs# cat /etc/vfstab  
#device device mount FS fsck mount mount  
#to mount to fsck point type pass at boot options  
#  
/devices - /devices devfs - no -  
/proc - /proc proc - no -  
ctfs - /system/contract ctfs - no -  
objfs - /system/object objfs - no -  
sharefs - /etc/dfs/sharetab sharefs - no -  
fd - /dev/fd fd - no -  
swap - /tmp tmpfs - yes -  

/dev/zvol/dsk/rpool/swap - - swap - no - 25  

 



DISKVOL1 - /diskvols/DISKVOL1 samfs - yes -  
samma1 - /samma1 samfs - no -  

Check that the file system created during the demo is mounted.  

o Use the mount command to check if the samma1 file system is mounted. Use the name of the file 

system you created in place of samma1  
 
root@solaris:/etc/opt/SUNWsamfs# mount | grep samma1  
/samma1 on samma1  

Run a demonstration of creating, archiving and staging files  
These demonstration steps will take you through creating a file in the SAM QFS archiving file system and 
then watch it archive, validate it was archived, release it and then access it and check the status following 
the access  
Create, archive and monitor a file  

 Create a file  

o Open a terminal window  

o Change directory to samma1 mount point, /samma1 (use your file system name if it was different then 

samma1  
 
root@solaris:~# cd /samma1  
root@solaris:/samma1#  
o Create a new file named test, put some random contents into the file. For example, put some process 

information in the file test.  

 
root@solaris:/samma1# ps -ef >> test  

Monitor the SAM behavior in the SAM GUI  

o On the left side of the SAM GUI, select Monitoring Dashboard  

o Click on the Launch Monitoring Dashboard  

 
 

file system, the file will be shown in the archive queue  
26  

 



 
Monitor the status of tape drives  

o On the left side of the SAM popup, select ‘Library Drives’  

 
 

o On the left side of the SAM GUI, select File Browsing & Recovery File Browser  

o A list of files will come up and will have the status of the file and the archives  

o The following diagram is when only the disk copy is created and the tape copy has not started yet  

 

o Following the configured amount of time (6 minutes in this example), the second archive copy will be 

crated as shown below  
27  

 



 
The file status can also be checked using the SAM command sls which is similar to the Unix ls 

command. (Note: Use your file system mount point and your file name )  

o Open a terminal window  

o cd /samma1  

o Run the SAM command sls –D test  

o Note that two copies have been created and the archive is complete and the file is still in the disk 

cache, it has not been released yet or it would say ‘offline’  
 
root@solaris:/samma1# ls  
lost+found test  

root@solaris:/samma1# sls -D test  
test:  
mode: -rw-r--r-- links: 1 owner: root group: root  
length: 9927 admin id: 0 inode: 1039.1  
project: user.root(1)  
archdone;  

copy 1: ------ May 27 01:49 0.1 dk DISKVOL1 f0  

copy 2: ------ May 27 01:52 6.1 li S00002  

access: May 27 01:45 modification: May 27 01:45  
changed: May 27 01:45 attributes: May 27 01:45  
creation: May 27 01:45 residence: May 27 01:45  
Release a file from the file system  

Releasing is the process by which the release command makes disk cache space available by 

identifying archived files and releasing their disk cache copy. This action makes room for other files to be 

created or staged from archive media. The release command can release only files that have been 

archived. A released file has no data on the disk cache, however, the inode or file metadata remains. The 
file appears to the application and the user as if it were on the disk.  

Oracle HSM software invokes the release process when a site-specified disk threshold is reached. As 

an alternative, you can use the release command to release a file's disk space immediately or to set 

releasing parameters for a file. 28  

 



 
Manually Release a file from the Oracle HSM disk cache. There are two methods to accomplish this  

o Release a file in SAM-QFS Manager GUI  

On the left side of the SAM GUI, select File Browsing & Recovery File Browser  

Select the radio button next to the file you want to release  
In the pull down that says ‘Operations’ select release  
 

ommand line  
 
root@solaris:~# cd /samma1/  
root@solaris:/samma1# ls  
lost+found test  
root@solaris:/samma1# release test  

Check the file status following the release using the SAM GUI  

o On the left side of the SAM GUI, select File Browsing and Recover File Browser  

o Select the file you created by clicking the radio button  

o Note that the file is listed as ‘off-line’ meaning the file has been released from primary disk cache. It is 

still available to the user or the application  
29  

 



 
o Click the tab labeled ‘View Details’  

o Note that the online status is off-line  

 
 

o Open a terminal window  

o Run the SAM sls command as follows  

 
root@solaris:~# cd /samma1/  

root@solaris:/samma1# ls 30  

 



lost+found test  
root@solaris:/samma1# sls -D test  
test:  
mode: -rw-r--r-- links: 1 owner: root group: root  
length: 9866 admin id: 0 inode: 1039.1  
project: user.root(1)  
offline; archdone;  

copy 1: ------ Jun 13 00:21 5.1 dk DISKVOL1 f5  
copy 2: ------ Jun 13 00:21 8.1 li S00001  
access: Jun 13 00:20 modification: Jun 13 00:20  
changed: Jun 13 00:20 attributes: Jun 9 23:20  
creation: Jun 9 23:20 residence: Jun 13 00:21  

o The file is now off-line with all copies created  

 
Staging a file from an archive copy  
Staging is the process of copying file data from nearline or offline storage back to online storage using the 

stage command. When an application requires an offline file, its archive copy is staged to disk cache  

 

o Use the cat command to access the file  

 
root@solaris:/samma1# cat test  

Use the command line SAM command sls to check the status of the file after it has been read  

reason to re-archive this file as it is already archived  
 
root@solaris:/samma1# sls -D test  
test:  
mode: -rw-r--r-- links: 1 owner: root group: root  
length: 9866 admin id: 0 inode: 1039.1  
project: user.root(1)  
archdone;  

copy 1: ------ Jun 13 00:21 5.1 dk DISKVOL1 f5  
copy 2: ------ Jun 13 00:21 8.1 li S00001  
access: Jun 13 00:35 modification: Jun 13 00:20  
changed: Jun 13 00:20 attributes: Jun 9 23:20  
creation: Jun 9 23:20 residence: Jun 13 00:35  

Check the file status in the SAM GUI  

31  

 



 
o Go to the left side of the SAM GUI and select File Browser and Recover File Browser  

o Select your file  

o Click on ‘View Details’ for the detail window below  

 
Summary  
This completes the HOL2929 lab. If time remains, continue to use the GUI and the CLI to set archive 
policies and create files and watch them archive based on the new policy.  
An Oracle HSM file system has now been created with archive policies written that define when a file is to 

be archived onto the disk archive and tape archive devices. Oracle HSM will automatically manage data 

on all tiers of storage based on policy, providing a dynamically managed and very cost effective archive. 


